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To  His  Excellc~lcy Ed7clard C .  Stokes, Goverl~or of the State of 
N m  Jersey and ex-officio PreSidcttt of flw Board of Mana- 
gms of thc Geological Suwey: 

SIR-I have the honor to submit herewith a report upon the 
fossils contained in the Cretaceous formations of New Jersey. 

These formations are better developed in New Jersey than in any 
State on the Atlantic Coast, and our section has, for a long time, 
been regarded by all geologists as one of great importance. 
This report is a complete summary of our knowledge of the 

forms ~f life which existed in the seas where these beds were laid 
down. It differs from some reports publisl~ed by this depart- 
ment, in that it is purely scientific and does not have the important 
economic bearing which has characterized most of the publica- 

tions of the Survey, but since it is a valuable contribution to 
science, I recommend its publication. I t  forms a part of my 
Annual Report for 1906, but because of its technical character I 
request that it be issued separately from the other papers of said 
report. 

Respectfully submitted, 

HENRY B. KUM~MEL, 
State Geologist. 

TRENTON, N. J., March 26, 1907. 
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PREFACE. 

The invertebrate Cretaceous fossils of New Jersey were among 
the first fossils of any kind in America to attract the attention of 
stutlents. As early as 1834 Morton's "Synopsis of the Organic 
Remains of the Cretaceous Group of the United States" was 
published in its final form, a large portion of the material he 
stutlietl having been collected in New Jersey. Even earlier than 
this the same author had published several preliminary papers. 
During the period between 1850 and 1876 these New Jersey 
fossils were tliligently studied and many new species described 
by 110th Conrad and Gabb, two of the eminent American paleon- 
tologists of that period, and a few forms were described by Lea. 
The collections made and studied by these earlier investigators 
were for the most part preserved in the museum of the Philadel- 
phia .Academy of Science, where they still remain. Unfor- 
tunately, in those earlier days, the importance of preserving 
exactly the localities and geologic horizons of fossils was not 
appreciated as it is today, and most of the specimens in these 
early collections are recorded simply from the Cretaceous of 
New Jersey. 

After the organization of the Geological Survey of New Jer- 
sev under the direction of the late Dr. George H. Cook, more or 
less extensive collections of fossils from the Cretaceous beds of 
the State were accumulated, but the data with these collections 
was in many cases also unsatisfactory, largely because of the 
lack of differentiation at that time of the strata of the "clay marl" 
series. Under the direction of Dr. Cook a study of the New 
Jersey Cretaceous fossils was undertaken by Prof. R. P. \Vhit- 
field, who published a monograph on the Cretaceous and Eocene 
Mollusca of the State. This work appeared in two volumes, the 
first in 1886, and the second in 1892, published jointly by the 

( 3 )  
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4 CRETACEOCS PII\LEONTOLOGY. 

Geological Survey of New Jersey and the U. S. Geological Sur- 
vey. In the preparation of these volumes Prof. IVhitfield la- 
bored under great disadvantages in the way of collections. H e  
was dependent entirely upon the collections already made, chiefly 
those of the Philadelphia Academy of Science, the State Geo- 
lcgical Survey, and the Museum of Rutgers College, no new 
collections being made especially for his work. IVhitfield's mnn- 
ograplis, ho\\?ever, have been of inestimable value for the reasotl 
that in them descriptions of all the species of earlier authors, 
originally published in many scattered papers which were in- . 
accessible t o  the larger number of students, were assembled, and 
with them many new forms described. The  weakness of IVhit- 
field's work lies in the lack, in a large number of cases, of a record 
of the true stratigraphic position of the species discussed, large 
numbers of  the forms recorded from the "lower marl" being in 
reality from some one of the formations of the "clay marl" 
series. The author of the monographs, however, was in no  way 
responsible for this lack, since the necessary stratigraphic data 
were not furnished him with the collections upon which his work 
was based. 

The  present report on the invertebrate fossils of the New Jer- 
sey Cretaceous formations consists of two parts. Part  I is a 
discussion of the stratigraphic paleontology of the region, being 
based upon very estensive collections made in the field by the 
writer during the field seasons of 1903 and 1904. Accurate data 
have been secured with all tliese collections which in the aggre- 
gate are much more estensive than all previous collections from 
the region combined. A large portion of all the species pre- 
viously descrilxd from the region have been detected, besides 
many hitherto unrecognized ones. I t  is believed that this por- 
tion of the report will not only be of value in the further study 
of the stratigraphy and paleontology of the region, but also will 
be useful in future correlation studies of the American Creta- 
ceous, especially that of the Atlantic and Gulf border regions. 

Part  I1 of the report is devoted t o  the Descriptive Paleon- 
tology, and is in large part a revision of Whitfield's work in the 
light of the more extensive collections available and of our more 
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accurate knowledge of the stratigraphy of the region. This 
part of the report, however, is not confined to the Mollusca and 
Brachiopoda as was Whitfield's monograph, but contains also, 
descriptions of the other invertebrate groups. The chapter on 
the Protozoans has been compiled from Bagg's work on the New 
Jersey Cretaceous Foraminifera.' The chapter on the Echinoids 
also is strictly a compilation from Clark's report on the Mesozoic 
E~hinodermata,~ to which has been added the descriptions of 
several new forms, generously furnished by Dr. Clark. 

In comparing the faunas of these New Jersey Cretaceous beds 
with similar faunas elsewhere, the condition of preservation of 
the New Jersey specimens has been a serious obstacle. Many of 
the New Jersey species are known only in the condition of in- 
ternal casts while the species from the Southern States have 
mostly been described from specimens preserving the shells. The 
recent collections, however, have afforded many species with the 
shell preserved and in addition to these the external impressions 
of the shells have frequently been secured, from which plaster 
casts or wax squeezes have been obtained which have given the 
external characters of the shell. 

In many of the more or less incoherent beds of the region the 
shells have been removed by solution, after which the cavities 
left by them have been closed by pressure, the resultant speci- 
mens being somewhat modified internal casts with the markings 
of the exterior of the shell impressed upon them. At first it was 
found to  be difficult to preserve such material because of its 
incoherent nature, the specimens crumbling more or less easily 
on becoming thoroughly dry. This difficulty has been obviated, 
however, by carefully cleaning the material while still moist, soon 
after being removed from the ground, then, after being thor- 
oughly dried, with very careful handling, the specimens have 
been immersed in molten paraffin for from 40 minutes to one 
hour. On cooling after removal from the paraffin, these speci- 
mens have proved to  be in excellent condition for permanent 
preservation. Other specimens preserving the shell itself in a 

' Bulletin U. S. G. S. No. 88. 
'Bulletin U. S. G.  S. No. 97. 
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6 CRETACEOUSPALEONTOLOGY. 

soft and friable condition have been given the same treatment 
with most satisfactory results. In immersing the specimens in 
the paraffin a wire basket has been found most convenient. They 
have been carefully arranged in this basket to be lowered into 
the vessel containing the molten paraffin, then after having been 
allowed to remain in the paraffin for a sufficient length of time 
they can be removed without injury, to be spread out to cool and 
harden. 

During the preparation of the report it became desirable to 
make more careful comparisons of the material than could be done 
from the literature alone, with species of similar age from the Gulf 
border states. For the opportunity to make such comparative 
studies I am under great obligation to Dr. T.  I!. Stanton of 
the U. S. Geological Survey, who allowed me unlimited access 
during an entire week to the extensive collections made by him- 
self and preserved in the U. S. National Museum, from the 
Upper Cretaceous of the Gulf border region. T o  Dr. H. A. 
Pilsbry, of the Philadelphia Academy of Science, I am also 
greatly indebted for the courteous manner in which he gave me 
every facility for examining and studying the collections from 
the New Jersey Cretaceous preserved in the museum of the 
Academy. Through his cGperation also, and that of Dr. Gilbert 
van Ingen, it has been possible to reproduce in the plates many 
of Whitfield's bypes which are in that museum. These collec- 
tions have been of special value in connection with the work, 
containing as they do the larger number of types of species de- 
scribed by the earliest workers in the field. Prof. J. V. Lewis, 
of ~Rutgers College, has also most generously placed the nu- 
merous types of species described by Whitfield, preserved in the 
museum of the college, in my hands for study and comparison. 
For assistance in the preparation of the chapter on the Bryozoans 
from the Vincentown limesand I am profoundly indebted to  Dr. 
R. S. Bassler of the U. S. National hluseum. All the identi- 
fications of these forms were made by Dr. Bassler with the 
assistance'of Dr. E. 0. Ulrich of the United States Geological 
Survey, all the new species were recognized by them, and notes 
on their characteristics furnished the writer for use in the pre- 
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paration of the descriptions. The excellent photographs, also, 
illustrating these Bryozoa were prepared by Dr. Bassler or under 
his immediate supervision. For the preparation of descriptions 
and illustrations of the new species of Echinoids, I am under 
obligation to Dr. IV. B. Clark. The crinoidal element in the 
faunas studied is meager, a single new form having been ob- 
served, but for suggestions as to the relationship of this form 
I am indebted to Dr. Frank Springer. To  Mr. J. M. Manley, 
of New Bnmswick, I am indebted for the specimens of Corbula 
marileyi from the Raritan formation; invertebrate remains are 
exceedingly unusual in this formation, and Mr. Maniey deserves 
p e a t  credit as a collector for discovering this form. Also to 
h$r. G. N. Knapp, I wish to express my obligation. Mr. Knapp's 
wonderfully detailed knowledge of the Cretaceous formations 
of Kew Jersey has been of inestimable value to me during the 
prosecution of the field work, in assisting me t o  find the best 
fossil localities without loss of time. To  Dr. H. B. Kiimmel, 
the State Geologist, I am under lasting obligations for the con- 
tinued interest he has shown in the work, and for the encourage- 
ment he has continually given during its prosecution. 

Chicago, Dec.  st, 1906. 
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PART I. 

Stratigraphic Paleontology. 
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CHAPTER L 

INTRODUCTION. 

The Cretaceous formations of New Jersey occupy a belt run- 
ning diagonally across the State in a northeast-southwest direc- 
tion, from the shores of Raritan Bay and the Atlantic Ocean at  
the north, to Salem County in the south, the southernmost two- 
thirds of the belt being parallel with the Delaware River below 
i t s  sharp hend at Bordento~vn. This belt has its greatest width 
of a b u t  25 miles at the northeast, where it extends from Wood- 
bridge to Asbury Park. Southeast of Trenton the witltll of the 
belt is about 18 miles, but beyond Bordentown it is abruptly nar- 
rowed and continues to the western edge of Salem County with 
an average width of less than 10 miles. The strata slope to the 
southwest with an average dip of about 2 0  feet to the mile, and 
there are no structural features to obscure the stratigraphic 
relations of the beds. 

The stratigraphy of this Cretaceous belt was first studied by 
Cook,' who divided the entire succession of beds into three 
series, called by him the "plastic clay" series, the "clay- 
marl" series and the "marl" series. These three divisions 
are  practicable even to-day, but the more critical geological 
investigations of the present time demand a more refined 
classification of the strata than that used by Cook, especially 
for his "clay-marl" series. Cook's classification was based 
exclusively upon the lithologic and economic characters of the 
beds, and since, at the time his investigations were being prose- 
cuted, marl digging was an important industry in a portion of 
this Cretaciom area, he gave far more attention to the discrimina- 
tion of the subdivisions of the "marl" series than to those of the 
subjacent "clay-marl" series. Cook's understanding of ' the 

' Geol. N. J., 1868, pp. 241-283. 
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12 CREII'ACEOUS PALEONTOLOGY. 

stratigraphy of the "marl" series, at least in Monmouth County, 
was so exact that more recent investigations have not made it 
necessary to change his subordinate divisions of this series in any . 

essential respect, although he did fall into errors in the interpre- 
tation of some of the beds in their southwestern extension in 
Gloucester and Salem counties. Cook's subdivision of the "clay- 
marl" series into the "clayey green sand" below and the "lami- 
nated sands" above, is of little or no utility at the present time, 
but his divisions of the "plastic clay" series, so far as it occurs 
in Middlesex and Monmouth counties cannot be much improved 
upon even teday.  A tabular view of Cook's divisions is shown in 
table I. 

The more recent investigations of the stratigraphy of the Cre- 
taceous formations of New Jersey have been conducted by Dr. 
W. B. Clark, Mr. G. N. Knapp and Dr. H. B. Kiimmel, all work- 
ing more or less independently. 

Clark began his study of the region in 1891, the results of his 
work being published in the Annual Reports of the Survey for 
1892, 1893 and 1897. The subdivisions which he recognized 
were not essentially different ,from those of Cook, but instead of 
the lithologic names used by Cook, geographic terms were used 
for the designation of the formations, and in his later publications 
he did not repeat the error which Cook made regarding the south- 
west extension of the Red Sand and Lower Marl. 

Table I1 shows these subdivisions in a tabular form. 
All the geographic formation names used by Clark .were 

original with him except Raritan. This name had first been 
applied to the lowermost division of the New Jersey Cretaceous 
by Conrad1 in 1869, but without any definite statement as to the 
upper limits of the formation. Since that time the name has 
been frequently used by various authors, but has usually been 
applied to the clay beds so extensively worked near the Raritan 
River. Clark was, perhaps, the first to assign amdefinite upper 
limit to the series in applying the name to the whole succession 
of beds beneath the "clay-marl" series of Cook, or the Matawan 
formation as it lvas called by Clark himself, except the lignitic 

'Am. Jour. Sci., 2d Ser., vol. 47, p. 360 
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TABLE I.  
Table Shocting Cook's It~terfiretation o f  tire Stratigrapiry of the New Jersey 

Cretaceous. 

! Ash Marl. 
upper ~ a r l . 1  Green Marl. 

I 

I 

-. . . -- - - 

Yellow Sand. 

Middle 
! Marl. 

0 
C 

! I 
i I 

Yellow Limestone and Limesand. 
Shell Layers. 
Green Marl. 
Chocolate Marl. 
-- --a. . .  ~- 

Indurated Green Earth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Red Sand. 

Dark Micaceous Clay. 

bwer I Marl and Clay. 
Blue Shell Marl. 1 M a r l  ! Sand Marl. - 

d 
. - 
C 

VY 
d 

f 
3 
U 

-- 

Laminated Sands. 

Clayey Green Sand. 

I 

I Lignite. 

X 
x 

D 
U . - * 

Potter's Clays. 

Fire Clay. 
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TABLE 11. 
ile Slrouing Clark's Interpretatiorc of the Stratigraphy of the NRV 

Jersey Cretaceous, with Cook's Equivalents. 
-- 

I Ash Marl. / Manaqaan Marl= . I %anas- ( Green Marl. 1 
quan. / Yellon sand. I n r  referred to Miocene. I 

vinCentown ,imesand= ( Yellow limestone. 
1 Limcsanrl. 

Shell Layen. 

I 
Sewell Marl= (ireen Marl. 

Chocnlate 3farl. 

I 
I 
I 

Rcd Bank Sand="Red Sand." I : .  I - 
9 ,- - I 
* - - -71 Navesink Marl="Lowcr Marl In part., 
H. 

Mount Laurel Sand="Sand llarl." - 1  

I 
i 

Crosswick Clay="Clayey Crern Sancl."l 
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clays on the south shore of Raritan Bay, making the name Raritan 
nearly the equivalent of Cook's "plastic clay" series.' 

Knapp's s t d y  of the Cretaceous was carried on in connection 
with work on the Pleistocene formations. The progress and 
results of that work are briefly given in the following paragraphs, 

I . 
which have been prepared by him. 

BY C. N. KNAPP. 

Early in the work on the Pleistocene formations it was found 
necessary to make a careful study of and to map the subjacent 
Cretaceous beds in order to differentiate some of them from the 
Pleistocene sands, which they closely resembled. Beginning in 
April, 1894, the Cretaceous formations were, therefore, mapped 
from Cross~vicks Creek southwest to Rancocas Creek. In 1895 
the work' was continued southwest from Rancocas Creek to 
Salem, and in 1896 the mapping was carried northeast from 
Cross\vicks Creek across Monmouth County to Asbury Park and 
Atlantic Highlands. In 1900-1903 the detailed mapping was 
revised, and the lines delimiting. the Cretaceous formations were 
more accurately fixed. 

In 1894, when this work was begun, the only comprehensive 
description of the New Jersey Cretaceous was that by C o ~ k , ~  
and the only geological maps available were those accompanying 
the 1868 Report (scale 2 miles per inch) and the various State 
Geological maps on the scale of 5 miles per inch. Dr. Clark had 
begun work on the Cretaceous in New Jersey in 1891, and the 
State Geologist's Report for 1892 contained a report of progress 
of his work and a preliminary map of the Cretaceous in Mon- 
mouth County. A second report of progress by Dr. Clark was 
contained in the Annual Report .for 1893, which was issued dur- 
ing the summer of 1894, after the writer had commenced his 
mapping in Burlington County. The classification then proposed 
by Dr. Clark was not entirely in accord with the writer's observa- 
tions in the region southwest of that in which most of Clark's 

'Geol. Surv. N.  J., Ann. Rep. of the State Geol. for 1892, p. 181; Ibid. for 
18939 P. 335. 

'Geology of New Jersey, I&, and Annual Report for 1886. 
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work had been done, and he, therefore, continued his work on 
the Cretaceous in connection with the Pleistocene mapping. The 
chief points of difference were, first, the subdivision of Cook's 
"clay-marl" series, for which Clark proposed the name Matawan. . 

and, second, the proper position of a bed of marl and the over- 
lying sand in the region south of Rancocas Creek, which Cook 
had erroneously regarded as the Lower Marl and Red Sand, 
respectively, and in which conclusion he was a t  that time follo\ved 
by Clark. At a later period the writer was also led to differ with 
Clark regarding the position of the so-called "yellow sand" of 
Monmouth County. 

In the valley of Crosswicks Creek, near Walnford. the writer 
had found a fossil bed, I to 2 feet thick, in which fossils Gryphaea 
cortzlexa and Belcrrutifella were particularly abundant. It oc- 
curred at the base of a bed of black and chocolate marl, and at  
the top of a loose quartz sand, and because of the contrast in the 
adjoining beds and its  induration, it formed a readily recogniz- 
able horizon which could be traced for 2 miles or more along the 
valley sides until its dip carried it belo\\. the stream bed. From 
published reports, this fossil bed was inferred to mark the base 
of the Lower Marl of Cook, and it became the starting point in 
differentiating the lower beds. 

Between Walnford and Bordentown the "clay-marl" series of 
Cook below the fossil layer was found to consist of five beds, as . 
follows, beginning at the top : yellow and white quartz sand, con- 
siderably micaceous towards its base, 60-70 feet; black marly 
clay, 40 feet; sand with seams of clay, 30 feet; massive clay, black 
in deep exposures, chocolate-colored where weathered, 55 feet; 
and a marly clay, black or  greenish-black in fresh exposures and 
weathering to a peculiar cinamon-brown porous earth, 60 feet. 
Beneath this last bed occurred lignitic sands and clays, which 
were regarded as a part of Cook's "plastic clay" (Raritan). 
For a time these subdivisions were known by numbers, I to 5, 
beginning at the bottom, but when it was found that the same 
series of beds were repeated in each valley southwest of Cross- 
wicks Creek the following names were substituted in 1895,' 

'They were not used in print, however, until later.-Geol. Surv. of N. J., 
Ann. Rept. State Geol. for 1898, pp. 3-41. 
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beginning at the base; Merchantville, Woodbury, Columbus,' 
Marshalltown and Wenonah. 

In carrying these suUivisions across the State it was found 
that some modifications in constitution and thickness occurred. 
For example, the IVetlonah sand which approached IOO feet in 

%hickness in Salem County decreased to about 40 feet a t  Atlantic . 
Highlands and became finer and more micaceous t o  the north- 
east. m e  Englishtown (Columbus) sand, IOQ feet thick at 
Hazlet in Monmouth County, pinched out in the vicinity of 
Auburn, Salem County. The Marshalltown bed, while maintain- 
ing a nearly uniform thickness, changed from a sandy marl in 
Salem County to a clay and sand with beds of marl in Monmouth 
County. The Merchantville and Woodbury beds continued fairly 
uniform in thickness and constitution across the State. 

The shell bed at the base of the Lower Marl was traced in 
1894 from Crosswicks Creek to Rancocas Creek near Smithville, 
and it was also recognized at Mount Holly in the side of the hill 
just north of the town at an elevation of 105 feet, where the 
Lower Marl appeared as an outlier. The State Geological dap,  
however, represented these marl beds as part of the Middle 
Marl ( H ~ r n e r s t o w n ) ~ ,  and the sand which underlay them as the 
Red Sand (Redbank) of Monmouth County, while the Lower 
Marl (Navesink) was shown as a bed outcropping at Mount 
Holly at an elevation much lower than the shell bed. I t  was 
apparent that the earlier workers were in error, since the Lower 
Marl and Red Sand as mapped southwest of Mount Holly were in 
reality the Marshalltown and Wenonah beds respectively, and 
could be traced without much difficullty to the section along Cross- 
wicks Creek. T o  settle this question beyond any doubt, the 

'The term Columbus as here used has been found to conflict with its prior 
use in Ohio for a formation of the Devonian, and hence in this report the 
term Englishtown will be used instead, a s  the formation is well developed 
near that place in Monmouth County. [H. B. K] 

'This name was used by Knapp in unpublished reports about the same time 
that the term Sewell was proposed in print by Clark for the same formation. 
The term Sewell is, however, now abandoned since its application to the 
Cretaceous of New Jersey has been found to conflict with its prior use in 
Virginia and West Virginia or beds in the Carboniferous, and Dr. Clark 
acquiesces in the substitution of the term Hornerstown. [H. B. K.] 

2 PAL 
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Lower Marl (Xavesink), Red Sand (Redbank), and Middle 
Marl (Hornersto\vn) beds were traced from Crosswicks Creek 
southwest to Rancocas Creek. It \vas then found that the 
Red Sand pinched out 2 or 3 miles south\vest of Cross\vicks 
Creek, thus bringing the Lower and JlitltUe JIarls in juxtapsi-  

. tion from a point near Jobstown to Salem. Locally, the litho-' 
logical peculiarities of the Lower Marl were recognizable in the 
lower part of the combined bed and those of the 3liddle JIarl in 
its upper portion, but it was not possible to map them as separate 
betls, and tliere were some facts which indicated that the Lower 
Marl became progressively thinner southwest of hlarlton, so that 
more and more of this horizon was made up of the Middle Marl 
bed. 

The mistaken identification of the hfarshalltown of the south- 
em district with the Lower Marl northeast of Jobstown natur- 
ally led to  the erroneous correlation of the Middle Marl, Red 
Sand and the Wenonah Sand of Crosswicks Creek with the 
combined 1,liddle and Lower Marl bed, the Wenonah sand and 
the Englishtown (Columbus) sand, respectively, of Rancocas 
Creek, and the mistaken correlation was continued on the maps 
southwest t o  the Delaware Bay. 

That: a mistake should have been made in the earlier work is 
not surprising when it is remembered that accurate topogrqhic 
maps were not available when the work was done, and that the 
Marshalltown bed in the southern counties was once dug for matl, 
and is there much like the Lower Marl ( Navesink). 

This error of correlation was discovered by the writer, as 
a b v e  mentioned in the spring and summer of 1894. In his sec- 
ond report of progress,' Dr. Clark very naturally made the same 
error, since his \vork up to that time in the region south of Cross- 
wicks Creek hat1 been in the nature of reconnaissance only and 
hat1 not been sufliciently detailed to  reveal the mistake, which 
was corrected in his re~mrt several years later.* The repetition 
of this error in 1893. Ii~\\~ever, was more unfortunate in that 
a t  that time the name Rancocas was proposed (and has been 
used since by many writers for Cook's Midtlle Marl and Lime- 

'Annual Report of the State Geologist for 1893, p. 353 et. scq. 
Annual Report of the State Geologist for 1897, p. 184 
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sand beds) on the supposition that the whole (formation was 
present in the type locality, but, as determined by the writer about 
the time the term was first used in print, this is not the case, and 
the hliddle Marl cannot in the type locality be sharply separated 
from the Lower Marl. As first used in fact the term Rancocas 
included them both. This gave rise to somewhat misleading 
descriptions of the Rancocas, as some features characteristic of 
the Lower hlarl were naturally ascribed to  it. 4 

The maps published with the Report of 1868, in the region 
southwest of Mount Holly, show four of the five above-named 
subdivisions, which the writer differentiated in the Crosswicks 
section. I t  is true that the two upper subdivisions were then 
supposed to  be the correlatives of the Red Sand and Lower Marl 
of Monmouth County respectively, and only the two lower were 
regarded by Cook as belonging to his "clay-marl" series. The 
fact, however, that they had been mapped demonstrates that even 
at that early day the distinctness of these lithologic units was 
recognized, and it is, therefore, a little surprising that Clark1 
after he had mapped the entire Cretaceous belt in New Jersey, 
decided to make only three subdivisions (Mount Laurel, Hazlet 
and Crosswicks) in this interval, and apparently omitted from 
his classification the Marshalltown marl bed, although it had 
been mapped by Cook (under the term Lower Marl )so many 
years before. Clark refers, however, in his description of the 
Hazlet sand, to a "well-developed dark-colored clay" frequently 
found at its top, which would indicate that he recognized these 
beds at  some localities. 

In  Cook's classification, the Middle Marl was made to include 
a bed of calcareous sand above the greensand bed, although on 
his early maps this lime-sand bed was represented separately 
from the marl, but combined with his "yellow sand." The work 
of the writer in 1894, 1895 and 1896 convinced him that the lime- 
sand bed was a lithologic unit of importance equal to  that of the 
marl bed below (for which he at that time used the term, Horn- 
erstown), and that this mapping was warranted. These beds 
were, therefore, carefully traced, and the limesand was found to 
merge into the "yellow sand" of Monmouth County. In this 

'Annual Report of the State Geologist for 1897, p. 174 et seq. 
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conclusion the writer has been opposed to  Clark, who first in- 
cluded the "yellow sand" in the Upper Marl (hianasquan) and 
later in the Afiocene. Weller's paleontological work has con- 
firmed the correctness of its correlation with the limesand, a con- 
clusion in which Clark now joins. 

The writer also mapped in detail the occurrence of a bed of 
indurated marly sand (Tinton), occurring in the upper part of 
Cook's Red Sand, which previous workers had not separately 
treated. Owing to its hardness, it is a somewhat conspicuous 
stratigraphic unit and hence was mapped separately, although its 
areal extent is somewhat limited. 

The correlations and mapping worked out by the writer were 
based almost entirely upon the physical and lithological charac- 
ter of the beds. Subsequent study of the faunas by Weller has 
shown that most of these lithologic units are also faunal units, 
at  least of a minor grade. However, in the case of the Wenonah 
sand, as the writer mapped and described it, the faunal classi- 
fication does not entirely agree with the lithologic. The writer 
holds that in this case the economic considerations involved de- 
mand that the lithologic classification is the one which should 
be represented on a geologic map, rather than one based on the 
less evident and less familiar facts of paleontology. 

Somewhat later, in connection with the study of the clays and 
clay industry in New Jersey, Kiimmell studied the stratigraphy 
of the lower Cretaceous beds of the State, and with Knapp's com- 
pleted maps in hand examined more or less in detail the higher 
formations, his observations substantiating in the main those of 
Knipp. In this report Kiimmel grouped the formations in a 
three-fold division, following Cook in this respect, and indicated 
that in his opinion, that arrangement was best suited to bring out 
the lithological and economic characteristics of the New Jersey 
Cretaceous. The stratigraphy as interpreted by Knapp and Kiim- 
me1 in that report is shown in the accompanying Table 111. 

' Geol. Surv. N. J., Final Report, vol. vi. (1m.1 
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TABLE 111. 

Table Showing Knapp and Kiimnrcl's Interprefation o f  the Stratigraphy 
o f  the New Jersey Cretaceous. 

I Upper Marl (in part). 

Limesand (including Yellow Sand.) 
- -- . . - . . . . . - . - . - - 

Middle Marl (Sewell). 

Red Sand. 

(Red Bank Sand.) 

Lower Marl-(Navesink Marl). 

Woodbury Clay. 

- 

Wenonah Sand. 

I Merchantville Clay-marl. 

d . - 
L 

X - 
. cd z 

Raritan. 

Marshalltown Clay-marl. 

3 1 Columbus Sand. 
u I 
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In his most recent publication on the subject Clark1 also has 
recognized, in the main, the subdivisions of the "clay-marl" a s  
defined by Knapp and Kiirnrnel. 

In the earlier discussions and mapping of the New Jersey Cre- 
taceous by Clark, certain beds of more or less lignitic clays a t  
Cliffwood Point and elsewhere along the south shore of Raritan 
Bay, which are distinctly below Knapp's Merchantville clay-marl, 
were included in the Matawan formation, while farther south the 
basal line of the Matawan was drawn to conform strictly with 
the base of the Merchantville. More recently these Cliffwood 
beds have k e n  separated by Clark2 from his Matawan formation 
and have beer) considked as representing a distinct formation 
between the Raritan and the Matawan, to be correlated with the 
hlagothy formation, originally defined by Darton3 from north- 
eastern Maryland. These beds were by Kiimmel' included in 
the Raritan series, that series of strata being made strictly equiv- 
alent to the "plastic clay" series of Cook ; and in this he was fol- 
lowed by the write? in a discussion of the faunas of the Cliff- 
wood clays. It was noted by Kiimmel, however, that at least 
locally there was an unconformity between one of the lower di- 
visions of the beds referred by him to the Raritan, viz. the Am- 
boy stoneware clay, and the beds al>ove,O and further field obser- 
vations by Berry and Bibbins, seem to show that a fairly detinite 
and mapable line between these stoneware clays and the super- 
jacent beds can be distinguished. Under this interpretation the 
name Raritan becomes restricted more nearly to its original 
usage, and those beds lying between that formation and the base 
of the hlerchantville constitute a stratigraphic division which 
doubtless may be correlated with the Magothy, as was suggested 
by Clark, and ~vhich includes the Cliffwood clays, and the "lami- 
nated sands" of Ki imn~el .~  In regard to this division of the 

' A m .  Jour. Sci. 4th Ser., vol. xviii, p. 440. 
'Am.  Jour. Sci.,  4th Ser., vol. xviii, pp. 435-440. 
a Am. Jour. Sci., gd Ser., vol. xlv,  pp. 407-419. 
' Geol. Surv. N. J., Final Rep., vol. vi, p. 166. 
"our. Geol., vol. xiii, pp. 324-337; Gqol. Surv. N. J. ,  Ann. Rept. State 

Geol. for 1904, pp. 133-144 
' Loc. cit., p. 169. 
' LQC. cit., pp. 166-168. 
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New Jersey Cretaceous, Berry, who has made a careful study of 
its flora, writes as follows1 : 

"While my work has been more in the nature of a reconnaisance, and not 
sutftciently detailed, for more than tentative conclusions, it would indicate that 
the Amboy stoneware clay proper marks the upper limit of the Raritan. 
This  reduces the Raritan to a more orderly sequence by simply taking out the 
variable members that overlie the very much eroded surface of this Amboy 
stoneware clay. These lower Magothy members, which would then include 
the laminated sands, are in- one place a dark clay, which, within a short 
distance, may thin out and be replaced by a sugary, somewhat ironstained 
sand." 

Another point in the stratigraphy of this region where there 
have been differences of opinion is in the relationships of the 
Mount Laurel sand of Clark and the Wenonah sand of Knapp. 
Clark recognized at Atlantic HighlandsZ about 5 feet of Mount 
Laurel sand which was said to increase in thickness to the south 
to fully 80 feet in the vicinity of Salem. At Atlantic Highlands 
this formation is essentially the equivalent of Cook's "sand marl" 
division of the ''Lower Marl," and its faunal characters ally it 
intimately with the overlying marl bed, while in Gloucester and 
Salem counties it was essentially the whole of Knapp's Wenonah. 
This bed was considefed by Clark as a subordinate division of . 
his Monmouth formation. 

The name Wenonah was given by Knapp to  the entire said- 
filled interval between the "Lower Marl" and the Marshalltown. 
At Atlantic Highlands the formation comprised 30 or more 
feet, including the whole of Clark's Mount La~lrel sand and the 
upper portion of his Hazlet sand. T o  the south the formation 
thickens and is essentially equivalent with Clark's Mount Laurel. 
I t  is seen then that the lower boundary of the Clark's Mount Laurel 
is, in fact, a line running diagonally across Knabp's iVenonah 
from near its top at Atlantic Highlands to near its base in the 
vicinity of Salem, and that the two names are not ecluivalent. 
For the correct interpretation of this portion of the section it has 
been necessary to  appeal to paleontologic evidence. There is 
introduced at about this horizon a peculiar, ,foreign faunal ele- 
ment which can be recognized more or  less continuously across 

* 
' Geol. Surv. N. J., .4nn. Rep. State Geol. for 1905, p. 136. 
"eel. Surv. N. J., Ann. Rept. State Geol. for 1897, p. 183. 
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'the State. This faunal element is of such a nature as to  make it 
reasonable to conclude that the position of its introduction in 
successive sections across the State marks a contemporaneous 
horizon. The first appearance of this faunal element at Atlantic 
Highlands is at the base of Clark's Mount Laurel sand at that 
locality. Here there is a slight lithologic difference between the 
coarse marly sand carrying this faunal element and the finer 
micaceous sand beneath, so that there is here some lithologic 
reason for dividing Knapp's Wenonah to accord with the paleon- 
tology. At Mullica Hill, in Gloucester County, this faunal ele- 
ment has been found at least 20 feet below the base of the marl 
bed there shown, and it may occur still lower. Writh this con- 
temporaneous faunal horizon as a datum line, it is seen that 
neither the basal boundary of the Mount Laurel nor the upper 
boundary of the Wenonah, as the beds were originally described, 
represent contemporaneous horizons across the State. The 
summit of this sand-filled interval becomes later and later in time 
in passing from the north to the south because of the longer 
duration in that direction of the sand-depositing conditions. By 
limiting the name Mount Laurel to the upper sands containing 
the new faunal element, as was done by Clark himself at Atlantic 
Highlands, and the Wenonah to the beds below, which on the 
whole are finer and quite micaceous, it may be possible to give 
both these names a place among the Cretaceous formations of 
New Jersey. I f  the lithologic distinction between the two hori- 
zons was as clear all the way across the State as it is at Atlantic 
Highlands, this could easily be done and the two formations 
separately mapped. T o  the south, however, the lithologic differ- 
ences become much less distinct, although for much of the dis- 
tance across the State the lower division of the sand, the We- 
nonah (using the term in the restricted sense) is slightly finer 
and more micaceous and clayey, while the upper (the Mount 
Laurel) is more ferruginous and glauconitic. 

Still another point in the stratigraphy of the New Jersey Cre- 
taceous has been given different interpretations by different 
workers in the field. This is the "yellow sand" near the summit 
of the section. T h k  formation was given a definite place in the 
section by Cook between the "yellow limestone" and "limesand" 
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TABLE IV. 

Table showing the present interpretation o f  the stratigraphy of the New 
Jersey Cretc~eous. 

I Manasquan -1 
Vincentown, 

I including "yellow sand" I 
I 

Hornerstown 

Tinton 

Red Bank I 
Navesink ..... ..._._..... -.-.--- ....................... ......................... ............................ ....... Mount Laurel 

I Wenonah I 
Marshalltown 

I Merchantville 

Magothy 
(Including Cliffwood Clay) 

I 

Raritan 
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of the "Middle Marl," and the base of the "Upper Marl." Clark 
included this bed at first with the "Upper Marl" in his Manas- 
quan formation. Later, however, he removed it entirely from 
the Cretaceous and considered it as of Miocene age.' The writer, 
after finding an abundance of Cretaceous fossils in the formation, 
referred this sand definitely to  a p i t i o n  in the Cretaceous, it 
being the exact equivalent of the Vincentown limesand, and this 
interpretation has been assented to  by Dr. Clark. . 

I t  is believed that the following Table IV is a representation 
of the stratigraphic divisions of the Cretaceous formations of 
New Jersey to which all who have studied the region will assent. 
The formations have not been grouped in any major divisions, 
for in New Jersey, a t  least, any major stratigraphic grouping is 
of doubtful utility. An arrangement of the formations will be 
discussed later, after a treatment of the faunas themselves. 

'Geol. Surv. of N. J., Ann. Rep. State Geol. for 1892, p. 205; Ibid, for 1893, 
p. 338; Ibid. for 1897, p. 186 and p. 190; Bull. Geol. Soc. An., vol. viii, p- 
336 and p. 340. 
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The Raritana formation is the lowest division of the Cre- 
taceous in New Jersey. It consist's of a number of beds of clay, 
sand, and locally gravel. The clays are of various sorts, from 
nearly white to steel-blue and black, some beds are often sandy 
and at times considerable quantities of pyrite and lignite are 
included. Some of the sands are nearly pure quartz, sharp and 
angular in grain, others are highly micaceous, or lignitic or 
arkose. 

In the report omthe Clays and Clay Industry of New Jersey 
seven beds are described which may be included in the Raritan 
formation proper : these beds being ( I )  "Raritan Fire and Terra- 
cotta (Potter's) clay," (2) "Fire Sand No. I," (3 )  "The Wood- 
bridge Clay," (4) "The Feldspar-Kaolin Sand Bed," (5)  "South 
Amboy Fire Clay," (6 )  "Sand Bed No. 3," (7 )  "Amboy Stone- 
ware Clay. The total thickness of these beds is in the neighbor- 
hood of 200 feet. These subdivisions are, however, strictly local, 
and applicable only to  the northeastern section in Middlesex and 
Monrnouth counties. 

Flora and Fauna of the Raritan Series. By far the most 
abundant fossil remains in the Raritan series are plants, and in 
a monograph upon the flora of the Amboy clays, Newberry' has 
described 156 species, most of which are from the Raritan forma- 

' T h e  descriptions of the physical characters of the formations have been 
compiled largely from the discussion of the formations by Kiimmel and 
Knapp in Volume VI  of the Final Reports of the State Geologist upon the 
Clays and Clay Industries of the State, and from the descriptions by Clark 
and Cook, supplementing the field observations of the writer. 

' T h e  term is here used in a restricted sense, indicated on page 22. 

' Geol. Surv. N. J., Final Rep., vol. vi, pp. 168-196. 
' The  Flora of the Amboy Clays, by J. S. Newberry, a posthumous work 

edited by A. Hollick, Monog. U. S. G. S., vol. 26 (1895). 

(27) 
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tion proper, as that term is used here, although a few of the 
species described were secured from the higher beds here con- 
sidered as representing the Magothy of Marylaqd. The flora 
is totally different from that of the Potornac clays further south 
in Maryland and Virginia from which beds Fontaine? has 
described 36j species, not one of which is certainly found in the 
Raritan clays of New Jersey2. 

"The difference in the character of the vegetation is shown by the fact that 
in the long list furnished by Professor Fontaine there are but 75 angiosperms 
(about one-fifth of all) ,  whereas in the New Jersey clays, throwing out 
fragmentary and doubtful remains, of 1j6 described species all but 10 are 
dicotyledonous plants." 

The fauna of the Raritan series is extremely meager. Conrad 
described a little pelecypod shell from the "ash-colored clays near 
Washington, Middlesex county," as Astarte zreta: this species 
must have come from the Raritan series, but .it has not been met 
with in any of the mvre recent collections. In addition to this 
Whitfield has described four other species as follows: 

Antbocardia cookii. 
Corbuula ? cmacerata.. 
Corbiczila annosa. 
Gnathdon ? tenuidens. 

Three of these species, viz., A. cookii, C. annosa and G. ? 
tenuidens, occur in Sayre and Fisher's clay pits at Sayreville; 
two, viz., A. cookii and G. ? tenuidens, occur also at Valentine's 
clay pits near Woodbridge; two, viz., C.  ? emucerata and C. 
onttosa, are recorded from near Woodbridge with no definite 
locality specified; and one, viz., A. cookii, occurs also at k t  
Brunswick. All of these localities are in the lower portion of 
the Raritan formation, and, although the generic relations of all 
the species are more or less in doubt, all seem to be of brackish- 
water types, just such forms as might be expected to  occur in 
beds having the estuarine origin of these Raritan clays and 
sands. 

'The Potomac or Younger Mesozoic Flora, by W. M. Fontaine, Monog. 
U. S. G. S., vol. xv  (1889). 
' Newberry, loc. cit., p. 23. 
' See fig. 3, pl. lx of the report. 
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More recently several examples of a small pelecypod, described 
in this report as Corbtrla 11zu~leyi, have been collected by.Mr. J. 
M. Manley, of New Brunswick, from Furman's clay pits at 
Sayreville. Other members of the genus Corbtdn occur in the 
higher Cretaceous beds of the State, associated with typical 
marine faunas, but C. m d g i  is quite different from any of these 
species. This same genus is living at the present time, some of 
the species having a typically marine habitat, while others live in 
brackish waters, and on account of this varying habitat of living 
members' of the genus, the presence of this shell at Sayreville 
does not certainly indicate the presence of marine conditions, 
since this species may quite as  tell have been one of the brackish- 
water members of the genus. 

Perhaps the most significant occurrence of invertebrate fossils 
in any of these Raritan beds is a concretionary slab of sandstone 
in the collection of the Geological Survey, collected from one of 
thelclay banks at Sayreville by J. H. Congar in 1883. This slab 
is covered with many individuals of a species of Turritella (see . 
plate LXXX of this volume), which is similar to and perhaps 
identical with a species occurring in the Cliffwood clay and 
described in this report as T. jerseycnsis. Upon the same slab is 
an imperfect impression of a small pelecypod shell, which has the 
general form and proportions of Cymbophora lintea, a species 
particularly abundant in the Cliffwood clay, and also occurring 
in several of the higher Cretaceous formations in the State. 
Both of these forms are typically marine, and their occurrence 
here near the base of the Raritan series, and the reappearance of 
the same or  of closely allied species in the C l i f f w d  clays, and 
again in the higher Cretaceous beds, affords evidence of the 
presence, i t  no great distance, of marine conditions, with faunas 
closely allied to those of the Matawan series, throughout the 
whole of Raritan time. 
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CHAPTER III, 

THE MAGOTHY FORMATION, 

Certain beds of clay and sand along the south shore of Raritan 
Bay have called forth considerable discussion of late years1. 
These beds were in large part, perhaps entirely, included by Cook 
in his "plastic clay" series, being included in his "clay and 
lignite" division at the summit of the seriesa The name Cliff- 
wood has b e y  applied to these beds by IiiimmeL3 The beds are 
not always of clay, sometimes being largely arenaceous, as at 
Prospect Grove, where 40 feet of white sand, wit11 seams of black 
lignite and thin beds of black clay (becoming thicker and more 
numerous towards the base of the section) occur immediately 
beneath the Merchantville clay-marl of the Matawan series. 

From a study of the flora of these Cliffwood beds, Berry has 

'The Cretaceous Clay Marl Exposures at Cliffwood, N. J., by Arthur Hot- 
lick, Trans. N. Y. Acad. Sci., v d .  xvi., pp. 124-136; The  Flora of the Mat- 
awan Formation (Crosswick's Clays), by Edward W. Berry, Bull. N. Y. Bot. 
Garden, vol. iii., No. g, pp. 45-103; New Species' of Plants from the Mat- 
awan Formation, by Edward W. Berry, Am. Nat., vol. xxxvii., pp. 677-684; 
The  Cliffwood Clays and the Matawan, by G. N. Knapp, Arner. Geol., vol. 
xxxiii., pp. 2 3 - q ;  The Cretaceous Exposure near Cliffwood, N. J., by Ed- 
ward W. Berry, Amer. Geol., vol. xxxiv., pp. 253-260; The  Matawan Forma- 
tion of Maryland, Delaware and New Jersey, and Its Relations to Overlying 
and Underlying Formations, by W. B. Clark, A m  Jour. Sci., 4th Ser., vol. 
xviii., pp. 435-40; Additions to the Flora of the Matawan Formation, by 
Edward W. Berry, Bull. Torrey Bot. Club, vol. xxxi, pp. 67-82; Additions to  
the Fossil Mora From Cliffwood, New Jersey, by Edward W. Berry, Bull. 
Torrey Bot. Club, vol. xxxii, pp. 43-48; The Fauna of the Cliffwood Clays, 
by Stuart Weller, Jour. Geol., vol. 13, pp. 324-337; also Geol. Surv. N. J., 
Rep. of State Geol. for 1904, pp 133-14; The Flora of the Cliffwood Clays, 
by Edward W. Berry, Geol. Surv. N. J., Rep. of State Geol. for 1905, pp. 
135-156. 
'Geol. of N. J. (1868)~ p. 255; Geol. Surv. of N. J., Rep. on Clays (1878), 

P. 73. 
' Geol. Surv. of N. J., Final Rep., vol. vi, Clays and Clay Industry of N. J. 

(1904)~ P. 166. 

( 3 1 )  
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been led to correlate them and the underlying sand strata down 
to the top of the "Amboy Stoneware Clay" with the Magothy 
formation of Maryland. The lower contact of this Magothy 
formation as it is developed in New Jersey, is marked by a more 
or less conspicuous line of unconformity. The contact with the 
Merchantville clay, the formation next above, is sharp and easily 
recognized although the two formations are perfectly conform- 
able. Wherev.er seen the top of the Magothy is a loose sand, or 
a sand with clay lamina, whereas the hlerchantville is a glau- 
conitic clay, black when fresh, rusty-brown when weathered, and 
usually fossiliferous. This contact, moreover, is frequently em- 
phasized by a bed of ironstone due to the cementation of the upper 
layer of the Magothy sand. Somewhat estended studies of the 
flora of the C l i f f w d  clays have been made by Berry1. In his 
most recent paper on the flora he has recorded a total of 49 
species which are confined to the hlagothy, although one or  two 
are also known from Europe. In addition to this number there 
are several others, described by Newkrry as from the Raritan 
of 'New Jersey, but which have not been detected in the com- 
paratively abundant recent collections from the Raritan proper, 
having been found only in certain lower Magothy beds near 
Morgan, from which horizon they were probably obtained by 
Newberry. Of the Magothy species which are known from 
outside this formation, 36 occur in the Raritan of New Jersey, 
but if certain species having a wide geographic distribution and 
geologic range are removed from this number and some others 
which are not satisfactorily identified by reason of the imper- 
fection of their preservation, it is found that about 25 per cent. 
of the flora is common to the Raritan of New Jersey. Thirty- 
one species in the flora, including several not found in the New 
Jersey Raritan, occur in the supposed Raritan beds of Staten 
Island, Long Island and eastward, but it is quite possible that the 
Magothy beds occur also on these islands, and that some of the 
supposed Raritan species belong rather tothe higher flora. Twelve 
species in the flora are confined to the Magothy and Dakota 
floras, while on the other hand there are only 5 species peculiar 

See foot note, p. 31. 
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t o  the Magothy and the Raritan, even when including under 
the head of Raritan all the Island species, some of which may 
in reality be Magothy and not Raritan at all. The flora "con- 
tains a number of modern types not found in the Raritan, and 
has a general facies allying it to those floras elsewhere which 
are usually classed as Cenomanian such as that from the Dakota 
sandstone of the West or that from the Atane beds of Western 
.Greenland. Comparing this flora with that of the world we 
note that it contains 42 species of the Albanian or Gault and 
49 species of the Cenomanian or Senonian, and that while it 
marks the upper limit of 13 Albian or Gault species, it marks 
the lower limit of 17 Cenomanian or Senonian species." 

The faunas of the Cliffwood clays have an especial interest 
from the fact that they represent the earliest abundant marine 
invertebrate fauna known in the Cretaceous of New Jersey. 
This fauna occurs at several localities which will be mentioned 
in order. 

Locdity ro5. At Cliffwood Point this fauna occurs in smooth, 
concretionary nodules, for the most part not irt sit~c, which may 
be gathered along the beach in great numbers at low tide. A 
few of the nodules were found imbedded in the clay near the 
water level. Probably all of them have been weathered out of 
a very few feet of strata, the nodule-bearing bed being some feet 
below the plant-bearing beds of the same locality. The most 
notable feature of these fossiliferous nodules is the great num- 
ber of crustacean remains which they contain, indeed, nearly 
every one of the concretions, when broken, yields remains, more 
or less fragmentary and crushed, of one of these creatures, and 
a crab of some sort seems to have been the nucleus around which 
nearly every one of these concretionary nodules in the clay has 
been formed. Notwithstanding their abundance, no attempt has 
been made in the present report to give descriptions of the various 
forms, except in one single case of a species which also occurs 
commonly in the Woodbury clay. In  addition to the crustaceans 
these nodules have yielded a goodly number of rnollusca, and the 
following species have been recognized1 : 

' Additional investigation has led to some changes in identification and 
nomenclature from the preliminary lists previously published. 

3 PAL 
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PELECYPODA. 
Nucula percrassa Con. 
Nucula zhitfieldi n. sp. 
Leda cliffwoodct~sis n. sp. 
Yoldiu cliff7uoodensis n. sp. 
Nemodon brevifrons Con. 
Axinea congesta (Con.). 
Inoceramus proximus Tuom. 
Yteria petrosa Con. 
Ostrea cretacea Mort. 
Ostrea congest0 Con. 

. '  Yecten clifimodensis n. sp. 
Anomica argentaria Mort. 
Mytilus oblivius Whitf.? 
Pholadomya occidentalis Mort. 
Lucina cretacea Whitf. 
Tenea porilis Con. ? 
Cadiurn ripleyanum Con. 
Isocwdia cliffwoodensis Weller. 
Tellinu sp. undet. 
Cymboplrora lintea (Con.). 
Schizodesma appressa Gabb. ? 
Corbula bisculctta Con. 

GASTROPODA. 
Turritella quadrilirata Johns. 
Pyrifusus ewaticus Whitf. 
Volutoderma conradi Gabb. 

CEPHALOPODA. 
Placenticeras placenta DeKay. 
Baculites sp. 

CRUSTACEA. 
Tetracarcinus subquadratus Weller. 

Locality 185.-A sandstone mass was collected on the beach 
at Cliffwood, 18 inches in length, 12 inches in width, and about 
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3 inches thick, which was filled with fossils. This mass of sand- 
stone, collected along with the crustacean nodules, was not in 
sit@, and being different in its lithologic characters from any 
material observed imbedded in the clay at this point, it may have 
been transported to this locality from elsewhere. I t  is somewhat 
similar in its lithologic characters to certain sandy, fossiliferous 
nodules occuring in the clay pits of the Cliffwood Brick Com- 
pany, a little over 1.5 miles distant, on Whale Creek. The fauna 
yielded by this standstone undoubtedly indicates its Cliffwood 
age, although several species occur which have not been observed 
elsewhere. The species identified are the following : 

PUECYPODA. 
Leda cliffztloodensts n. sp. 
Yoldia cliffwoodensis n. sp. 
Trigonmca triqutra Con. 
Trigomca cliffierm&sis n. sp. 
Arinua cortgesta Con. . 
Anatina sp. undet. 
Cadiurn cliffwoodensis n. sp. 
Isocmdia clifFwooWs Weller. 
Cymbophora l a e a  ( Con.). 
Corbula cliffwoodends n. sp. 
Corbula jerseyensis n. sp. 

GASTROPODA. 
Gyrodes sp. undet. 
Turritella jerscymsis n. sp. 
Anchura p~rgracilis Johns. 
Herchrhynchu jerseyem's n. sp. 
VolrEjo?norph.a kana' (Gabb) ? 

Locality 186.-At Geldhaus' clay pits, a little over I mile west 
of Cliffwood Point, on Whale Creek, crustacean-bearing nodules 
similar to those collected on the beach at Cliffwood, occur in situ 
in the clay. Besides the numerous imperfect crustacean remains, 
the following species have been recognized at this locality : 
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PELECYPODA. 
Leda cliffwoodensis n. sp. 
Pterb petroso Con. 
Lzuina cretacea Whitf. 
Isocardia cliffwoodensis Weller. 
Solyma lineolata Con.? 
Cynrbo)ihora linfea (Con.). 
Corbrtla sp. undet. 

Locality 107.-In the Cliffwood Brick Company's south pits, 
at the crossing of the New York and Long Branch Railroad 
over Whale Creek, numerous, abundantly fossiliferous, sandy 
nodules were obtained kr situi in the northern part of the pits, 
and from these nodules the following species of fossils have been 
identified : 

PELECY PODA. 

Lrda cliffwoodensis n. sp. 
Yoldia cliffzt~oodeltsis n. sp. 
Axinea congcsto (Con.). 
Pecten cliffwoodelasis n. sp. 
Pholadomya occide~italis Mort. 
Cy m l l a  bclla Con. 
Cardiutrr cliffwoodetasis n. sp. 
Isoctrrdia cliffzeloodensis Weller. 
C y p i ~ ~ t c r i a  cretacea Con. 
Merctrix tiptuna Con. 
Tcl1i)ln sp. untlet. 
Linearia metastriuta Con. 
Leptosolen biplicata Con. 
Cymboplma lintea (Con.). 
Schizodeslnu appressa Gabb. ? 
Corbula bisculaia Con. 

GASTROPODA. 
Gyrodes sp. undet. 
Tz~witella qdr i l i ra ta  Johns. 
F w  cliffwoodensis n. sp. 
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Locality *I@.--Several fossiliferous nodules, not in situ, were 
collected in the southern portion of the same pits of the Cliff- 
wood Brick Company as the fauna last recorded. They un- 
doubtedly had their origin from these same beds, having been 
thrown aside during the excavation of the clay for the purpose 
of brick-making. The following species of fossils have been 
recognized : 

PUECYPODA. 
Leda cliffwoodensis n. sp. 
Nemodott sp. undet. 
Axinea cotagesta (Con.). 
Inoceramus proximur Tuom. 
Ptcria petrosa (Con. ) . 
Ostrea sp. undet. 
Pecten clifiuoodensis n. sp. 
Anomia argentarb Mort. 
Cardiutn ripleym~um Con. ? 
Isocardia cliffwoodcttsis Weller. 
Cymbopkora lintea (Con.). 
Corbula bisidcata Con. 
Corbulu mvdesboroensis n. sp. ? 

GASTROPODA. 
Pyrifusus sp. undet. 

CRUSTACEA. 
Tetracarcituu s u b q l ~ d r a t w  Weller. 

TABLE OF DISTRIBUTION FOR THE CLIFFWOOD FAUNA,  

In the following table the entire Cliffwood fauna is arranged 
to  show the abundance of the individual species in the Cliffwood 
formation, as well as' their occurrence and abundance in other 
formations. The numbers'in parentheses following the names of 
the formations a t  the head of the successive columns indicate the 
number of localities from which collections have been secured 
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and studied. The numbers in the columns opposite the species 
name indicate in each case the number of localities from which 
the species has been recognized, and a comparison of this number 
with the number in parentheses at the head of the column shows 
the relative abundance of the species in the formations where it 
occurs. In the list, the species are arranged in groups in accord- 
ance with the number of occurrences which have been noted in 
the Cliffwood fauna; that is to say, the first three species have 
been recognized in each of the five localities from which Cliff- 
wood fossils have been studied, and may, consequently, be con- 
sidered as being among the most characteristic species of the 
fauna, and so on down to those species which have been noted 
from but a single locality. 

a 
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............... t e d a  cliffwoodemsis n sp  ......... lsocardh cliff.u*oodem's n. sp.. ............ Cymhophora lintea (Con.). 

............. Arinta c a n ~ t s t a  (Con.). 

............ Yoldia cliffwoodensis n. sp.. .? 

Perten c~iffwoodtnsis n. sp... 
................... I 

Pterio prtrosa Con.. 31- - - - 2 - - - - - 
.......... ................ Corhula liisulrato Con.. :/ 3 I ,- - - - - - - - 1 
.......... Inoccmmus ptom'mus Tuom.. 2 5 - - 1 - - - - - - .............. .4nomia argentaria Mort.. 2 6 3 - 2 I 3 1 - - - I I ........ Pholadomga occidn~talis Mort.. 2 4 2 - - - - - - - - 

Lucina crctacea IVhitf.. 2 - 6 - - - - 2--- ................ ............. Cardium " p k p t u m  Con.. 
2) 4 h ............ C ~ r d i ~ c m  cl:ffmoodensis n. sp 2 ,  

Schicodcsma apprcssa Gabb.?. .......... 2)----  2 - - - - -  

.......... Turritclh quadrilirata Johns.. 
Tctrocorcintts srthquadratus Weller.. ... 

................ Nwula percmsa Con.. r 3 2 - I I - - - - - 
Nucula whitftrldi n. sp.. ................ I i ! l l  3 4 - - 2 - 2 ............. Nemodon brevifmns Con.. I - - - - 2 - - - - - 
Trigo~~arca triquetrcr Con ............... I - - - - - - - - - - 
Trigonarca cliffuwodtnsis n. sp.. ....... I 
Ostrra crctacra Xlort I -------- -- ................... 
Oslrra conxesta Con.. , - - I  ------ -- .................. .............. hlytilus oblivius Whitf.?. 1 - - - - r .................... Csmcl& bclia Con.. I 1 3 - - 1 - - - - - 
TrneoparilisCon.? .................... I 2 5 - -  2 2 2 I - -  .............. C~rprimerh cretocea Con.. I - 5 - - 1 
Jfrrt-trix tippano Con.. ................. I 3 - - - 1 - - - - - ............... Lincaria mctastriolo Con I J 2 - I I - 1 --- 
Lrptosokrn biplicota Con.. .............. I 3 I - - 2 3 3 - - -  
S o l y n ~  linrolata Con.? ................ I 3 3 -- 1 - 1 --- 
Corbula clifiaoodewis n. sp... ......... I ............... Corbulo jcrsegcnsis n. sp I ........ Corbltla nt~edrs6oroensis n. sp.? 1 1 t - I ........... Turritrlla jcrscyensis n. sp.. 1 .............. Anchuro pergracilis Johns I - I ............. PyrYustu erraticus Whitf.. 1  .... Hcrclrorltyncltus jcrseyensis n. sp... I .............. FKTUS c l i f furo~d~ns i s  n. s p  I 
Volutodrrtna. ronradi Gabb.. ........... I - - - - -  1 
Picstocl~il~rs ko?~r*i Gabb.. .............. I - - - -  I 

........ Plocentircras pla~cnm (DeKay) I 4 2 - I 2 - - - - - - - -- - - 
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ANALYTICAL DISCUSSION O F  THE CLIFFWOOD FAUNA. 

The composition of the entire fauna of the Cliffwood clays, as 
exhibited in the five localities recognized, is shown in the above 
table, with the distribution of the recognized species in the other 
Cretaceous formations of New Jersey and a record of their 
occurrence in the Ripley Group of the Southern States. The 
essential features of this table, in so far as the number of species 
in the varioiis formations is concerned, may be shown as follow: 

CLIFFWOOD, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 
Merchantville. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
Woodbury, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

Marshalltown. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
Wenonah, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mt. Laurel-Navesink, 4 
Red Bank. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Tinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Ripley Group, etc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .22 

Of the total 4 3  species l~ecognizetl in the Cliffwood fauna 14, or 
32 per cent., have not been recognized in ally other formation in 
New Jersey, so that only 29 species have a wider range within the 
State. Of the 22 species \vhich are known to occur also in the 
Cretaceous k t l s  outside of Sew Jersey, chiefly in the Ripley 
formations of the Southern States, all but three are also included 
in the 29 species which have a wider distribution in the State, the 
exceptions being Ostrca crctacca, Ostrca co?tgcsta and Trigo- 
rmrca: triqrictrtr. 

In passing \from the Cliff\\.cd to the Tinton in this table a 
reduction in the number of species in common to the farmations 
is noticeable, as might be expected, the reduction being from the 
total number of species in the Cliffu.ootl to only two in the Tinton. 
A highly important fact, however, in the data eshibitetl by this 
table is that the reduction in the number of conlnlon species in the 
successive formations is not regular, there k i n g  a distinct alter- 
nation, the greater number of common forms being present in the 
Jyoodbury, IVenonah and Red Bank. This distinct alternation . 
is not accidental, nor is it due to the fact that the entire known 
faunas of these formations are larger, for they are not. On the 
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contrary, the total number of known species in the Merchant- 
ville is greater than the'entire known Woodbury fauna, and the 
total fauna of the Mount Laurel-Navesink horizon is larger than 
that of any other single formation in the series, being very much 
larger than the fauna of either the Wenonah or  the Red Bank, 
although the faunas of each of these formations have much more 
in common with the Cliffwood than does the Navesink fauna. 
As will be shown later, there were two sharply marked alternating 
faunas in the beds from the Cliff\vood t o  the Tinton inclusive. 

A notable proportion of the Cliffwood species having a wider 
range within the State, viz., I I species of the total 26, distinctly 
shour the alternations in their occurrence, as follows : 

Nemodon brrr~ifrocrs. ..................... X 
A r i t ~ r a  congcsto. ......................... X 
f'fcria pctrosa.. ........................... X 
Alyt!lus oblizr'us.. ........................ X 

........................ Lucrttin crrtacro.. X 
.................. Isocardia c l i f fu~oodci~s is .  x 

Cyprittrcrio crrtartia.. .................... >: 
..................... Srhizodcsmu opprcssa X 

Ticrritt.lla quadrilirofo.. .................. X 
Anclrccra prrgrocilis. ...................... X 

.............. Tctra~-arritcccs s~thquodmlus. .  X 

T o  the above list might be added N11~ztIa .ivhitficldi, Cytnclla 
bella and Cymbophora lirlfca., species which are much more con- 
spicuous in these alternate faunas, but which occur rarely in the 
intermediate stages. ' I t  is, indeed, not improbable that at least 
a portion of the species of the above list which are now known 
exclusively in these alternating faunas, may be found t o  occur 
rarely, with further collecting, in the intermediate beds, but the 
fact remains, and probably will not be altered with the most 
complete collections, that there is a distinct faunal element which 
is dominant in the Cliffwood, VVoodbury, Wenonah and Red 
Bank faunas and which is inconspicuous in the Merchantville, 
MarshaHtown, Navesink and Tiqton, while, on the other hand, 
as will be shown below, a dominant element is present in the 
latter divisions which is not conspicuous in the former. 
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It is not possible to  characterize f d y  the CliEwood-\1Vd- 
bury-Wenonah-Red Bank fauna b?; a smgie species, since no form 
has been so far recognized in every locality of every horizon of 
this fauna Lucina crctaceu, perhaps, more mark characterizes 
the fauna than any other single species; it occurs in every locality 
of the Wocdbury which has been studied, and is always a com- 
mon species, but in the other horizons it has been i m d  at only 
two of the five Cliffwood localities. two o i  the four Red Bank 
localities, and as yet has been found in neither o i  the Wenonah 
localities. I t  is really a group o i  species. rather than a single 
one which characterize this iauna but as a matter o i  convenience, 
the whole assemblage may be spoken of as the Lucina cretocea 
fau~m. In the alternate iormations o i  the series. viz., Mer- 
chantville, JIarshalltown. J Iomt  LaureI-Savesink and Tinton, 
Lucirla cretact-a does not occur, this species and its associates 
being replaced by another general fauna to  be di-assed later, in 
which the species o i  the genus Cucnllora take a conspicuous part. 

.bide from this most characteristic dement in the C l i f i d  
fauna, a second group of species. viz., PAoludomjw ocn'dentdis, 
Cardiutn ripleyanum and Colbtda hrlccztu, occur, which seem 
to  be common to both of the two general faunas, but which are 
restricted to  the lower portion of the entire series of ionnations, 
not being recognized at any horizon higher than the IVoodbury. 
Placenticeras placnrta is a species which is highly characteristic of 
all the formations beneath the Mount Laurel sand, and Anomb 
wgentwio, Tenea padis, Lcptosolen biplicata, and Line& 
metastriata are species which are commonly distributed througb 
both of the general faunas. The more diagnostic species of the 
fauna which occurs in the Merchantuille-&larshalIto~m-Nave- 
sink-Tinton formations, viz., AAwa subawstralis and members 
of the genus Cucullaea, are conspicuous for their entire absence 
from the Cliffwood fauna, although the presence of Inocwamu~ 
plozirnr~ is, perhaps, a sporadic occurrence of a genus which is 
more characteristic of the second group of faunas. 
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THE MERCHANTVILLE CLAY-MARL, 

The Merchantville clay-marl is a black, glauconitic, micaceous 
clay, often somewhat sandy, th6 basal and upper portions of 
the bed commonly being more glauconitic than the middle por- 
tion. This three-fold division of the bed is usually noticeable 
wherever a complete section of the formation can be seen. At 
several localities the glauconitic portion of the formation is so 
highly charged with greensand that the bed has been dug for 
marl. 

The weathering of the Merchantville clay-marl is usually very 
characteristic. The marly beds frequently form a more or less 
indurated, cinnamon-brown earth in which the small black grains 
of glauconite may be distinctly seen. Wheq more sandy the 
weathered portion has a peculiar "pepper and salt" aspect. In  
the region about Jarnesburg the weathered portion frequently 
contains yellow, ferruginous, sandy nodules. In areas where 
good sections of the formation cannot be seen, the bed can usually 
'be recognized where it is not too deeply covered with Pleistocene 
deposits, by the rusty, cinnamon-brown color of the weathered 
basal and upper portions of the formation. 

The contact of the Merchantville formation with the under- 
lying beds is usually sharply defined, the upper portion of the 
subjacent formation usually being a loose, coarse, lignitic sand, 
often with thin seams of black clay. Frequently an indurated 
layer of ferruginous sandstone several inches in thickness marks 
the exact boundary between the formations. In  the northeast- 
e m  portion of the Cretaceous area of New Jersey, however, there 
are locally heavy beds of black clay, the Cliffwood clays, near 
the summit of the Magothy, which were at one time included by 
Clark in his Matawan formation1. Later, however, the same 

'Geol. SUN. N. J., Ann. Rep. State Geol. for 1897, p. 175, and accompanying 
maps. 

(43) . . 
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author has considered these clays as a distinct formation equiv- 
alent to the Magothy formation in Maryland1. These Cliffwood 
clays, with their associated sand and lignite, are clearly distinct 
from the Merchantville as has already been pointed out, both 
faunally and lithologically, and there is no  great difficulty in 
tracing the basal line of the Merchantville even where the sub- 
jacent Magothy beds are argillaceous. 

The transition from the Merchantville to the Woodbury above 
is less sharp than that between this formation and the subjacent 
one, but it is usually accomplished within a thickness of from 
one to  three feet. 

The thickness of the Merchantville clay-marl increases some- 
what from northeast to southwest. In Monmouth County its 
thickness is about 35 feet, at Bordentown it is 60 feet, and in 
Salem County about the same. 

FAUNAS OF THE MERCHANTVILLE CLAY-MARL. 

The Merchantville clay-marl is usually fossiliferous where it 
is well exposed, especially the more glauconitic beds of the for- 
mation. More or  less complete collections have been made from 
the formation at eight different localities along the belt of outcrop 
from M m o u t h  County near Raritan Bay to Merchantville in 
Camden County, a distance of about 60 miles. Through this 
entire extent the fauna retains its integrity in its more essential 
characteristics, and judging from collections in the Philadelphia 
Academy of Science the integrity of the fauna persists at least 
as far as the deep cut on the Delaivare ant1 Chesapeake canal in 
the State of Delaware, a further distance of 45 miles. In New 
Jersey, so far as it has been observed, the fauna is purer in the 
more northeastern localities from which it has been studied, the 
mingling of the species more characteristic of the W o d b u r y  
clay fauna being more noticeable to  the southwest. 

The eight local faunas of the formation which have been 
studied will be recorded in order, beginning with the more north- 
eastern ones. 

' Am. Jour. Sci., 4th Ser., vol. 18, p. 440. 
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Locality IOZ'.-In the northern portion of the Cretaceous area 
of the State, the most extensive Merchantville fauna has bee11 
coll&ted from an exposure in a small ravine, tributary to  Cheese- 
quake Creek. The head of this ravine is just north of the road 
from Morristown to  Jacksonville, about .75 of a mile west o f  
Morristown and a little over 2 miles northwest of Matawan; it 
is the most westerly ant1 largest of three similar ravines along the 
road west from Morristown, and the fossils were collected just 
below the road. At this locality two distinct beds are exposed, 
there being a dark clay below ( IOI ' ) ,  nearly or  quite free from 
glauconite, and a chocolate-brown, highly glauconitic clay-marl 
bed above ( IOI 2 ) .  The fauna listed belo); was collected entirely 
from the higher bed. 

ANTHOZOA. 
Micrabacia atncricana M. & H .  

' ECHINODERMATA. 
Catopygw ptrsillus Clark. 

PELECYPODA. 
Nlicttln svl~itfieldi n. sp. 
Cucltllaea atltrosa Mort. 
Breviarca cuneata Gabb. 
Nenroarca cretacea Con. 
Axinea subaustralis dlOrb. 
Inoccravtus proxinrtis Tuom. 
Ostrea tccticosta Gabb. ? 
Trigonics eufdens i s  Gabb. 
Pecten biir1i)tgtonetlsis Gabb. 
P e c t ~ n  argillnzsis Con. 
Pecten conradi Whitf. 
Ncitlica qiiitlqlucostata ( Sow.) 
Lirm reticulala L. & F. 
Anomia argentaria Mort. 
Modiola ~non~notithe~rsis n. sp. 
Pholadoinja occidottalis Mort. 
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Several other localities in the northern portion of the Creta- 
ceous area have yielded small collections of Merchantville fossils, 
but in no case has so extensive a fauna been secured as at locality 
xoxa, just described. 

Locality 102'. The National Fireproofing Company has 
made extensive excavations in the Woodbury clay at  Lorillard, 
east of Keyport, the clay u e d  in the works being removed down 
to the top of the underlying Merchantville formation. The con- 
tact between the two formations is recognized at once in the ex- 
cavation at this point, the lower formation being abundantly glau- 
conitic, while the higher formation is quite free from greensand. 
In connection with the excavation at this locality, the work k i n g  
done with a steam shovel, it is at times necessary to dig a shal- 
low pit in the subjacent Merchantville formation, in order to 
furnish suction for the pumps, and at  such times fossils from 
this lower formation can be secured. During the period of the 
writers visits to these pits, only a single opportunity was afforded 
to secure collections from this underlying bed (lozl), and only 
the following meager fauna was obtained : 

PELECYPODA. 
Cucltllaea aritrosa Mort. 
Nanoarca crctacea Con. 

a Cardium sp. 

GASTROPODA. 
Turritella sp. 

VERTEBRATA. 
Fish vertebra. 

Extensive exposures of the Merchantville clay-marl may be 
seen along the west bank of Matawan Creek, north of the town 
of Matawan, the works of the Pennsylvania Clay Company being 
located at this point. The pits which furnish the raw material for 
the plant of this company, as well as other pits situated a little 
'further north and no longer operated, afford an excellent section 
of the Merchantville formation resting upon the subjacent Ma- 
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gothy. The lowest bed exposed in this section (roo1), is five feet 
of gray or variegated sand containing thin bands of lignite. 
Locally the uppermost six inches of this sand is indurated and 
forms a hard band of ferruginous sandstone. This sand is the 
uppermost portion of the Magothy, and its total unexposed 
thickness at this locality is not known. 

Locality I&. This becl represents the basal member of the 
Merchantville clay in the locality under consideration, and no 
extensive fauna has been found in it. It  consists of two feet of 
dark glauconitic clay with numerous, irregular, fernlginous con- 
cretions. In the pits nbt operated at the present time, north of 
the Pennsylvania Clay Company's plant, an abundance of shark's 
teeth of several species occur weathered out upon the slope just 
below this portion of the section, along with an occasional frag- 
ment of a reptile bone. In the sides of a trench dug in this bed 
at the pits now being operated, an undetermined species of 
Corbda was collected, along with several shark's teeth of the 
same forms as those found loose, and a fish vertebra. 

Locality zoo3. This bed, 25 feet in thickness, is a black clay 
free from glauconite, but with some arenackus bands, being dug 
at the present time in the Pennsylvania Clay Company's pits for 
use in the manufacture of bricks. Fossils are exceedingly rare, 
only a single specimen of It ioceran~~s pro-rimrcs Tuom. being 
observed. 

Locality zoo'. Overlying the bed of black clay is a much 
weathered glauconitic bed of a brownish or yellowish color. Fos- 
sils are not uncommon in this bed, but they are poorly preserved 
because of their weathered condition. The species which have 
been identified are as follows : 

PELECYPODA. 
C~ictillaca aa,btrosa Mort. 
Axinea subaustralis d'Orb. 
Liopistha alternata n. sp. 
Etea trapezoidea (Con.). 
Cardiuin spill?itarzi Con. 
Cnrditrrr~ tnruistriatrilrt ( Whitf.). 
Protocardia jcrscyorln's n. sp. 
Panopea deco'sa Con. 
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GASTROPODA. 
. Gyrodes crenata Con. 

Totrritella ?nercltant.i~illctsis n. sp. 

CEPHALOPODA. 
Placmrticeras placcntcl ( DeKay ) . 

Locality 140. Near Jarnesburg the Merchantville clay-marl 
is exposed at several points and is abundantly fossiliferous. The 
most northeastern locality in this region, from which collections 
of fossils have been made, is situated about 3.5 miles a little north 
of east from the town of Jamesburg, at a road comer .5 miles 
west of Texas on Matchaponix Brook. This is an isolated out- 
crop by the roadside, which, in its present weathered condition, 
is a yellow, ferruginous, sandy bed. The species which have 
been identified from this locality are as follows: 

VERMES. 
Hamnclus sp. 

PELECYPODA. 
N w d a  z&tfieldi n. sp. 
Leda compressifrons ( Whitf.) . 
Perrkonota protexta Con. 
Yoldia sp. 
Nemodon eufuulensis ( Gabb) . 
Axinea subaustrdis &Orb. 
Pinna laqueata Con. 
AnomM argentaria Mort. 
Anatina jamesburg-s n. sp. ? 
Liopistha alternata n. sp. 
Venklla conradi Mort. 
Etea trapezoidea (Con.). 
Eriphyla conradi ( Whitf. ) 
Cardium tenuistriatum ( Whitf. ) . 
Cardium ripleymum Con. 
Pro tocardia jerseyensis n. sp. 
Merefrix sp. 
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Tellininrera eboreu Con. 
Corb rda crassiplica Gabb. 
Pattopeu decku Con. 
Gastrochacrca li~rgrriforrrr is n. sp. 

GASTROPODA. 
Gyrodes sp. 
Turritella nwcltatztc.illetrsis n. sp. 
Anchura solitaria \\'hitf. 
l~'o1rrtodcrrar sp. 

Locality 139. This locality lies 3 miles due east of James- 
burg. I t  is a small outcrop at the side of the road running south 
from Spots\vood, and is about 2.5 miles soutll of that place. The 
fossils collected are as follows: 

ECHINODERMATA. 
Hcrrl,iastcr n~rllcri Clark n. sp. 

PELECYPODA. 
Leda co~rrprcssifrorrs ( \Vhitf.) . 
Lcdo sp. 
il'cr~todor~ cirfatrlertsis (Gabb.). 
Cricrrllaca sp.  
A.ri~rca sicbntrstralis d'Orb. 
It~ocera~ntrs proximus Tuom. 
Ostrca sp. 
Pcctcrt cogtradi Whitf. 
Pectctr argillensis Con. 
Atlonria argcrltaria Mort. 
Anolrtia radiatu n. sp. ? 
Plloladontya occidcilfalis Mort. 
Amt ina  jartwsblfrge~lsis n. sp. 
Liopistltcr altcrnata n. sp. 
Liopistlra kiimmeli n. sp. 
Vetriella conradi Mort. 
Eriphyla cortradi Whitf. 
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Cardium tenuistriatum Whitf. 
Cardium ripleyanum Con. 
Tellinimera eborea Con. 
Leptosolen ? terminalis n. sp. 
Solyma lineolata Con. 
Cy)rlboplzora li~btea (Con.). 
Corbttla crassiplica Gabb. 

GASTROPODA. 
Gyrodes petrosa Mort. 
Ttrrritella merchanlvillensis n. sp. 
A)zchura solitaria Whitf. 

CEPHALOPODA. 
Scaphitcs hippocrepis (DeKay ). 

Locality zqz.-This locality is in the first railway cut, I mile 
southeast of the Lower Jamesburg station. The beds exposed 
here are the typical glauconitic clays of the h'lerchantville, and 
are  much less weathered than those at the last two localities. 
The  fossils are abundant, and occur for the most part in concre- 
tionary, ferruginous nodules. The species \vhich have been iden- 
tified are the following: 

ECHINODERMATA. 
Hntriastcr .zuelleri Clark n. sp. 

VERMES. 
Havudrts? sp. 

PELECYPODA. 
Ntutt la pcrcrassa Con. 
Leda conaprcssifrotls (LVhitf.). 
Perrisotwta prote.rta Con. 
Nemodotr eufaulensis (Gabb) . 
Trigonurca cu~teiformis Con. 
Breviarca cutreata (Gabb) . 
Nemoarca cretacea Con. 
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Axinea subaustralis d'Orb. 
Inocerarrrus proxirnus Tuom. 
Pecfen btirlirlgtonensis Gabb. 
Pectm corrradi ( Whitf.). 
Anottria arg~ntario Mort. 
dfodiola julia Lea. 
Pkolado?trp occidmtalis Mort. 
Anutina jerscycr1si.s n. sp. 
Veniella conradi Mort. 
Eriphyla con.radi ( b'hitf. ) 
Crassatellites clurcatru Gabb. 
Te?tea parilis Con. 
Cardilclrt tmlztistriatzrm ( Whitf.) 
Cardiurrr ripleyat~rr?rt Con. 
dferetrix tipparta Con. 
Lcgu~nett planulat~lnz (Con.). 
Tellinimera eborea Con. 
Leptosolen biplicata Con. 
Cymbophra lintea. (Con.). 
Corbula bkldcata Con. 
Corbrila crarsiplica Gabb. 

SCAPHOPODA. 
Dentaliurn subarcuattcm Con. 

GASTROPODA. 
Gyrodes crenu.ta Con. 
TurriteNa w c h a n W l e r ~ s i s  n. sp. 
Larispira lumbticalis Gabb. 
Anchura solitaria Whitf. 

CEPHACOPODA. 
Place?zticeras placenta (DeKay) . 

Locdity 163.-The next locality which has afforded an abun- 
dant fauna from the Merchantville formation is A. Reeve's clay 
pit, on the north branch of Pensauken Creek, at Lenola, z 
miles west of Moorestown. This locality lies about 40 miles 
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southwest, along the strike of the Cretaceous beds, from James- 
burg, much of the intervening region being too heavily drift- 
covered to  permit the examination of the underlying Cretaceous 
beds. From the shores of Raritan Bay, the locality is distant 
over 50 miles. This locality has been frequently visited by col- 
lectors from the Philadelphia Academy of Science, and many 
fossils from here are preserved in the collections of that insti- 
tution. In the following list an attempt has .been made to make 
the list of the Lenola fauna as complete as possible, and a few 
species have been included which have been seen by the writer 
only in the collections of the Philadelphia Academy. All such 
species are designated by an asterisk (*). 

ECHINODERMATA. 
Hemiaster welleri Clark n sp. 

VERMES. 
Hamttlus Jineatus n. sp. 

PELECYPODA. 
Nucula percra~sa Con. 
Nucukr whiffieldi n. sp. 
Perrisonota protexta Con. 
Nemodon eufwlensis (Gabb. ) . 
Cucullaeo antrosa Mort. 
Cucdlaea teeglecto Gabb. 
Arca obesa (Whitf.). 
Nmoarca cretacea Con. 
Axinea subacstralk &Orb. 
Pinna laqueata Con. 
G-lliopsis ensifornais Con. . 
Inocerawws proximus Tuom. 
Ostrea sp. 
Exogya sp. 
Trigonia euf adensis Gabb. 
Pectert burlingtonemis Gabb. 
Pecten conradi Whitf. 
Pecten argillensis Con. 
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. Neithea quitrquecostata ( Sow. ) . 
Limu reticulata (L.  & F.). 
Anomia argentaria Mort. 

*Anemia radido n. sp. 
Paranomia scabra Mort. 
Pholadomyu occidentalis Mort. 
Corimya ? sp. 
Liopis th  kiimmeli n. sp. 
Vmiella cortradi Mort. 
Etea trapezoidea (Con.). 
Eriphgia conradi ( Whitf.). 
Crassatellitcs cunwatlrs Gabb. 
Veteruardia creftilirata Con. 
T m a  pmilis Con. 
Carditrnt te~ruistriaftotr ( Whitf.). 
Cadiicnr ripleyanwtt Con. 
Cardbcnt pilsbryi n. sp. 
Cypn'meria dnlsata (Con.). 
Meretrix tippanu Con. 
Legur~un planulatuvt (Con.). 
Lincario ~nctast.riata Con. 
Lcptosolet~ biplicata Con. 
Sol jnw linrolata Con. 
Corbvlo bisttlcato Con. 
Corb~ila. crassiplica Gabb. 
Panopca dec'ka Con. 
Tlrr~ltis k iintrllcli n. sp. 
hflrrlc~ria. crcltaccu Gahb. 
Teredo irregularis Gabb. 

SCAPHOPODA. 
Dnitali~o~r strbarcuatton Con. 

GASTROPODA. 
Mwgarita abyssima Gabb. 

*Scala silltnatli Mort. 
Li t r~ t ia  halli Gabb. 
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Gyrodes crenatcz Con. 
Gyrodes altispira ( Gabb) . 
Gyrodcs petrosa Mort. 
Endoptygnla unrbilicala ( Tuom. ) . 
Turritella ~i~crchuntz~illcrtsis n. sp. 
Twritclla lenolensis n. sp. 
Laxispira ltirrzbricalis Gabb. 
Cmitlrit~rlt Pilsbryi b'hitf. 
Anchrtra rostrata (Gabb). 
Pyropsis lntolcnsis n. sp. 
Pyropsis sp. 
Odotltoflrsus slacki (Gabb). 
Twrbinclla: intcrntc7dia n. sp. 

* Yoluto~rtorplta conradi Gabb? 
L701z~todc.rma biplicilta (Gabb) . 
L'olutotierntn .~crool~rrarii Whitf. 
Rostc.llitrs t~xtrtrutlts I\-hitf. 

*Rostellites ?lnslittrs Gabb. 
*hlodlJlrs lapidostis Whitf. 

hlorca tlaticelln Gabb. 
Avellat~u bullata Mort. 

C E P H A ~ P O D A .  
Placcrlticcrc~s pli~cc~i~tc~ ( DeKay ) . 
hlorto~tocrras dclmpmer~sis ( IIort.) . 
Scopltitc-s hippocrrpis (DeKay) . ' 

Bacdites oipattw Say. 

CRUSTACEA. 
Hoploparia gabbi Pils. 
Hoploparia gladiator Pils. 
Callki~arsa mortorti Pils. 
Cancer ? whifficldi Pils. 

VERTEBRATA. 
Shark's teeth. 
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Locality 162.-In the railroad cut just east of the village of 
Merchantville, over which the wagon road to Moorestown is 
carried by a bridge, the Merchantville beds are well exposed. 
These beds are largely the typical chocolate-brown, glauconitic 
clays of the formation, but the fauna is much inferior, both in 
the number of species and in the perfection of preservation, to 
that at Lenola. The following species have been recognized: 

PELECYPODA. 
~V~rcztln pcrcrassa Con. 
Axinca subaustralis d'Orb. 
Inocerarrtau proxi?rrus Tuom. 
Pecten conradi Whitf. 
Anomia argenfwia Mort. 
Para?tomia ? sp. 
Vcniella co?~radz Mort. 
Etea trapecoidea (Con.). 
Eriphyla co~tradi ( Whitf. ) . 
Cardiutjt fenuhtriutwn ( Whitf. ) . 
Cypri?n4?rM: sp. 
Corbula sp. 

SCAPHOPODA. 
Dottaliwm submcuatunr Con. 

GASTROPODA. 
Ttlrritclla ~rterchunfvill~rlsis n. sp. 
Ceritlriu~n pilsbryi Whitf. 
Ancli~rra rostrata (Gabb) . 
Odorztofitsz4s slacki (Gabb). 
Avcllatra bztllata Mort. 

CRUST ACEA. 

Callianassa. sp. 

VERTEBRATA. 
Shark's teeth. 
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.... ..... - -- .- . -- 

............ 

.-f.rinca subaustrali~ #Orb.. .......... . . 
Cardiun~ tenuistrMtuttr (Whitf) ....... 

..... Turritella merchantuillensir n. sp.. 

Anomia argentaria Mort.. ............. 2'  61 3 -- -. - X 
i 

Inoceranius proxitnus Tuom.. .......... 
Fcctm cotrrocli \trhitf .................. X 

1, rnietla c o ~ r o d i  Mort.. ................ -- .- 
6tra trabrzoidfa (Con.) 

X ................ 
Eryphyla conradi Whitf.. 

X ............... 
. Corbula crassiplica Gabb.. ............ X 

Nemodon eufaulensis (Gabb.) .........-- -- . 
Cucullaca antrosa Mort.. ................ . . X 
Nrttroarca cretacea Con.. 

X ............. 
Plrobdomya occidrntalis Mort.. ........ - .- 
Liopistka alternuto n. sp.. 
Cardiutn riplcyanutn Con .............. 
Patlopea decisa Con .................... . 
~ ~ ~ i ~ / ~ r ! i r t r n  sirharcitatum Con.. 
C;yr,lrjrs r r r m ~ f o  Con.. ................. 
Plarortiicras placetrta (DcKay). ....... 

I ' 
Ifrrniustcr zcellcri Clark n. sp.. ......... 
rVucnh percrussa Con.. ................ .. 
1Vucrtla icrhitfieldi n. sp.. ................ 
I.rda rn~nprrssiirrrns (Whitf.). ........ 
I'crrisondfo pr,.>tc.rtu con.. ........... 
Prctet~ burlitr~tnncn~if i s b b  ............ 3 2 

. f'crtr*~ u r ~ i l l ~ i ~ s i s  Con. ........... 
Crm.rol~lliiis cutiinlrts Gabb.. . 
Jlcretrix tippatur Con.. ................ - -  --- 
Legut~len planulattcm (Con.). ........ - 
I.*iria *~t.tos~rioto Con.. 
Tellitrinrcra eborrcl Con.. .............. - . 
Lebtosolftr h.'plir.rttn Con.. ............. 
S ~ ~ I v t t ~ n  I l n ~ . c ~ l , r t ~ ~  Can.. ................ 

........... C y ~ ~ ~ l ~ t j p k o r a  lintea (Con.). 

'The plan of arrangement of this table is the same as that for the Cliffwood 
fauna on page 39. 
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Corbula bisulcata Con.. ................ 
Laxispira lus~bricolis Gabb.. ........... 
At~cliura rostrata Gabb.. ............... 
=Irishura sulitaria iVhi t f . .  . . . . . . . . . . . . . .  X 

Brmiarca cut~eata Gabb.. .............. - '-I- -i- - '  
.................. I P b n a  laqucata Con.. - 3 - - -1- - i  

X 
a X T r i g o ~ ~ i a  cufaulnsis  Gabb.. ............ r -- - -1- -, 

Ncitlrca quir:qlir.costata (Sow.) X ........ 
Litno rcticulata (L. & F.) .............. 
At~omio radiata n. sp.. ................. 

......... 
............. 

............... 
........ 

.............. 
r;yrcril-s nl!i.cpirra ((;al,bl.. ............. 

................. G ? - r ( ~ ? ~ . x  p i . ! r . l . ~ ( ~  I l c~ r t . .  - 
f-~~ri ' ipty~.rt:o ~c~iil~rl:,-ofn (Tuom.) 

X ....... 
I 1 .  I f  I I 
Odo!r l r , !  lrstrs slnc-1.i ((;shb) ........... 
:f:~c-l~,trrn l~irllnl~r Ilort,. ................ 
Scaphites hippocrcpis (DeKay ) ......... 
Micrabaria americana M .  & H.. ........ 

- ............. 
.'- 

.......... 

......... 
I !  ............. 

J'oraiinn!io scoi~ra Jlort 
Modiola iulio Idea.. ................... 
hfodiola trrtrirnorc/iirttsis n. sp.. ......... 
A n a t i ~  jerseyensis n. sp.. ............ 

.................. C'yi~; , .! l ,r  i ~ c l b  Con.. 
1 'tali,-!c-ordin r rc~~~l i rn ta  Con.. ......... 
cardiicnr p:!shryi rt. sp.. ............... ' -  

Cypri?irt*ri1 dtt~sata (Con.) ............. 
....... Leptosolcn ? km~irrulis n. sp.. 
........ Cor/lrc!n ~ttrdrsbororilsis n. sp.. 

Costrochorno lit~yuifornris n. sp.. .. 
PItolas cithara l lort . .  ................. 
Turnvs  kiimmeli n. sp.. ............... 
Martesia cretarea Gabb.. ............... 
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J * 
0 

-- - 
I I 

Mar~ari ta  obyssinra Gabb.. .I- 
- ............ 

Scala sillmoni Elort.. ................ . . I -  I - - 
Lsrratia halli Gahb. .................. .I - 1 1 -  - - X 
: I t ~ ~ t r u p s i s  r n ~ r k a ~  Whiff.. ....... I 
Turritrlla Iriinlt.,rsis n. sp.. ........... 

........ Ppropsis rirhardsoni (Tuom.) X 
............. Prropsis lenolensis n. sp.. 

T;rrhrnrlla itrt<.rttrcdia n. sp.. .......... 
3 ~olutnrrtorpltn iotrradi Gabb.?. ......... X ........ I'olutodcmrn biplicato (Gahb).. 

....... I'olrrr~dmrna u+ocrlttrnni i \ ' h ~ t f . .  
Rostellites texturatus Wl~itf. .  .......... 
Rostellites ~ s u t u s  Gabb.. .............. 
.i!crdrtirrs lapid~1~1ds Whitf.. ............ - I 

.............. Ca~~cellario srtl~nltcr Con.. - 1 5 
Cancellaria smocki n. sp.. .............. 

................. .&forea naticella Gabb.. ... hf~lr t~ t r r~ccms  dri~rs~c~rrnsir (Mort). - I 
Baculites ovatus Say.. ................. X 
Hoploparia gabbi Pilsb.. ............... ........... Ho#!oparicr .qlt7ciia/or Pilsh.. 

............ Callianassa rnortoni Pilsb.. 
Cancer ? whittfcldi Pilsb.. ............. 

ANALYTICAL DISCUSSION 0 k  THE MERCHANTVILLE FAUNA. 

The data recorded in the preceding table may be summarized 
as follows, to show the number of species common t o  the Mer- 
chantville and to  each of the other formations in the series. 
Thirty-three of the species or 32 per cent. \vhich have been recog- 
nized in the Merchantville have not been seen in any other hori- 
zon, which leaves 69 species having a greater range. 
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Cliffwood. ............................................ 16 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MERCHANTVILLE, 102 

........................................... Woodbury, 48 
Marshalltown, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
Wenonah. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mt. Laurel-Nave.ink, 28 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Red Bank, I9 
Tinton. ............................................... 1 1  
Ripley Croup, etc., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 

This table d m  not exhibit the distinct alternation in the occur- 
rence of the larger number of common species which was so con- 
spicuously shown in the similar table for the Cliffwood fauna. 
The proper relationships of this fauna, however, are not clearly 
shown by this table, because the extensive collections which have 
been made in the Merchantville from one or two localities, have 
in many instances brought to light single individuals of species 
which occur abundantly in the Woodbury and more or  less fre- 
quently in the recurring phases of the same fauna, but which 
are a negligible element in the Merchantville. Of the total 102 

species recognized from the Merchantville, 44 have been noted 
from but a single locality, many of these being tepresented by 
single individuals, while 19 more are known from but two locali- 
ties. As a whole the species which are common to the Merchant- 
ville and Woodbury fall into two groups, one group of species 
which occur rarely in the Merchantville and more commonly in the 
Woodbury, and a second group of species which occur more or 
less abundantly in the Merchantville and rarely in the Wood- 
bury. When the more conspicuous elements in these two faunas 
are compared, it is found that they-are distinctly different. The 
large number of species common to the two faunas. therefore, does 
not prove their complete unity, but rather demonstrates that, 
while living contemporaneously, they were not separated by an 
impassable barrier, that they occupied adjacent areas where 
somewhat different physical conditions obtained, and that occa- 
sionally a species best adapted to one environment wandered into 
the area of the other. 

Notwithstanding the large number of species present in the 
Merchantville fauna which are more normally members of the 
Lucituc cretacea fauna, there is a distinct element which is re- 
current in the Marshalltown, Mount Laurel-Navesink, and Tin- 
ton, as may be seen by the following list. 

NEW JERSEY GEOLOGICAL SURVEY



THE MERCHANTVILLE. 6 I 

- -- 

Cucullaco antrosa.. .................. - 
Cucullara nrgkcta ................... - 

................ ,4xinzo suhoustralis.. - 
n'ritlrra quirtquccostota.. ............. - 
Ynronomio sc-obra.. ......,........... - 
Cord:tiwt spillrnarri. .................. - 

................... Turrrus ki;nrrt~cli.. - 
.................. .Ilortcsia crc'tacca.. - ..... Pyropsi~ ricl~ordsani. ........ .. - 

Rostt.llitrs nasvtus.. ................. - 
.................. Cbllionassa nrortoni. - 

Besides the above list of species which have not as yet been 
observed at all in the intermediate stages, the species of the fol- 
lowing list fall into the same general category, their occurrence in 
the intermediate stages being sporadic in nature, in all cases 
being much less common in the intermediate formations than in 
the Merchantville-Marshalltown-Navesink-Tint horizons. 

............... Ncmodon cnfanlcnsis. - 
Pinna laqucata ...................... - 
Gai l l iops i s  ensiformu .............. - 
lnoceramus prorimus. ............... X  

...................... Lima rfticulota - 
Cardivm trnuistriatum. .............. - 
Ponopca dcciso ...................... - 
Lumtio halli. ....................... - 
Gjvodrs pctrosa.. ................... - 
Baculitrs orlofus ..................... - 

The forms which are perhaps the most characteristic of the 
Merchantville fauna and its recurrent phases, are Axinea s u b m  
stralk and the species of. the genus Cz~cullwa, especially C. 
antrosa, and as a matter of convenience this recurrent fauna may 
be s w e n  of as the Cucullaea fauna. 

- -  - -- - . - 
MaIWe( N I R 1 T 
- 

- - 
X  

- 

- 

- - 

X X X  
- X X X  
- X X  
- X X  - 

- - 
X - X X X  

X 
X 

X X X X X  

X 

- -- 
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CHAPTER V. 

THE WOODBURY CLAY. 

The \Voodbury formation is a black clay, somewhat micaceous, 
not sandy in the lower portion but slightly so in the upper part 
where it is at times distinctly laminated. The formation is easily 
differentiated from the subjacent Merchantville by reason of 
the general absence of glauconite, except at the very base where 
the transition from the Merchantville occupies a thickness of 
from one to four feet. 

The weathering of this formation is quite distinct in appear- 
ance from that of the Merchantville, the weathered product being 
a dove-colored or light chocolate-colored clay, which breaks into 
innumerable blocks, large and small, frequently exhibiting con- 
choidal fracture. The lower portion of the formation is often 
penetrated by numerous joints, which are sometimes filled with 
crusts of limonite. These sometimes form huge honey-comblike 
masses many feet in diameter and tons in weight. 

The thickness of the Woodbury clay varies from 55 feet in 
Monmouth County to something less than that along the Dela- 
ware. 

F A U N A  OF THE WOODBURY CLAY. 

The fauna of the LVootlbury clay is extensive, ant1 more or less 
complete collections have been made at six localities distributed 
from Lorillard, in Monnlouth County, to the vicinity of Had- 
donfield in Camden County, a distance of about 60 miles. The 
essential characteristics of the fauna occur throughout the entire 
extent of the formation. In the northern portion of the area 
the fossils occur in ferruginous, concretionary nodules, while in 
the more southern localities they occur directly in the clay, usually 
in the condition of internal casts and inlpressions of the exterior, 
but from one locality near Haddonfield, as shown by a collection 

(63 
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made many years ago and now preserved in the Philadelphia 
Academy of Science, the shells themselves are perfectly pre- 
served. The local faunas which have been studied will be noted 
in order according to  their localities, from the northeast t o  the 
southwest. 

Locality lor3.-The National Fireproofing Company operate 
extensive clay pits at Lorillard, east of Keyport, in the Woodbury 
clay. In the deepest portion of the pit, south of the railroad 
tracks, about 20 feet of black clay is dug. At about the middle 
of the bank, through a thickness of from three to five feet, nurner- 
ous concretionary nodules occur, ranging in size from a foot or  
more in diameter, down to a few inches, which are thrown aside 
as the clay is excavated with the steam-shovel. While embedded 
in the clay these nodules are of a dark, ash-gray color, but on 
exposure they gradually weather to a reddish-brown and become 
harder. They are abundantly fossiliferous and have afforded a 
large fauna, as follows: 

ECHINODERMATA. 
Hemiaster kiimttleli Clark n. sp. 

BRACHIOPODA. 
Lingrrlo subspatulata H .  & M .  

PELECYPODA. 
Nucula pmcrarsa Con. 
Nuatla whilfieldi n. sp. 
Leda compressifrons (Whitf.) . 
Yoldia longifrons (Con.) 
Nemodon conradi Johns. 
Cuczrlloecr zvoodburyensis n. sp. 
BrevMrca saff ordi (Gabb) . 
Breviarca c u m t o  (Gabb) . 
Netttoarca cretacea Con. 

' S e e  p. 47 for Locality 102. 
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Axittea congesta (Con.). . 
Ostrea tecticosta Gabb. ? 
Pecten burlittgto~zmis Gabb. 
Pecten argillensis Con. 
Pecten conradi (Whitf.). 
Pluattrla woodbirryetuis n. sp. 
Lima lorillardensis n. sp. 
Ationtin nrgtrztarirn hlort. 
Anotnia radiata n. sp. 
Modiola julia Lea. 
Andina jerseyensis n. sp. 
Atmtimya anteradiata Con. 
Cymella beELa Con. 
Veniella conradi Mort. 
Scambida perplana Con. 

, Lticina crcttlccn IVhitf. 
Tenea parilis Con. 
Cardium dumoslrnt Con. 
Cardium ripleyanunz Con. 
Cardium lorillardensis n. sp. 
Cardium whitiieldi n. sp. 
Cardium uniformis n. sp. 
Cyprimeria cretacea Con. 
Legumen planulatum ,(Con.). 
Linearia omrrtissima n. sp. 
Solyma lineolata Con. 
Mactra pentangularis n. sp. 
Corbula lorillardensis n. sp. 
Corbula crassiplica Gabb. 
Pholas cifhura Mort. 

SCAPHOPODA. 
Dentalium subarcuatum Con. 
Cadulus obrutus Con. 

GASTROPODA. 
Amauropsis meekarsa Whitf. 
Tzcrritclla 1orillarde~ensi.s n. sp. 
5 PAL 
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Larispira lumbricalis Gabb. 
Tn'tott lorillordcnsis n. sp. 
Pyropsis lorillarde~tsis n. sp. 
Fusrcs lorillardmuis n. sp. 
Cryptorhytis obliqlricostata Gabb. 
Cancellaria subalta Con. 
Cancellaria s?ttocki n. sp. 
Actaeo~t gabbarra Ilihitf. 

* 
CEPHALOPODA. 

Placmtticeras placc~ita (DeKay) . 
Scaphitcs nodosrrs (Owen). 
Bacrtlitcs ovatlcs Say. 

CRUSTACEA. 
Tctrucnrcitii~s siibqrtadratzrs Weller. 

Locality 103.-At Farry's brickyards, east of Matawan, the 
Woodbury ciay is the raw material used. Numerous ferruginous 
nodules are imbedded in the clay at this locality, which are usually 
smaller, more irregular, harder and redder in color than those a t  
Lorillard. Fossils are numerous in these nodules and the fol- 
lowing species have been identified : 

PELECYPODA. 
iLTiicrda z~*lritficltli n. sp. 
Yoldia lottgifrotzs (Con.) 
Yoldia papyiia (Con.). 
Nenaodon sp. 
Trigo,larca crrneifor?rtis Con. 
Brezziarca saffordi (Gabb) . 
Nefttoarca cretacca Con. 
Axiftea congesta (Con.). 
Ostrea tecticosta Gabb. ? 
TrigogrM cufau1ensi.s Gabb. 
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Pecten conradi (Whitf.) 
Auonaia argentaria Mort. 
Modiolo julia Lea. 
Pholadomyo occidentalis Mort. 
Anatinu j m s e y m ' s  n. sp. 
Cymella bella Con. 
Eryphyla conradi (Whitf.). 
Vetcricardia crc?lulirntn Con. 
Lucina tretacea Whitf. 
Tenea parilis Con. 
Cardium dunlosuln Con. 
Cardiritn ripleyanutn Con. 
Isocardia cliffzvoodensis Weller. 
Cyprirrtcria cretocea Con. 
Pcrorlaeoderrltn gcorgiarta Gabb. 
Linearia rnetastriata Con. 
Litlearia orttatissimo n. sp. 
Solynza lineolnta Con. 
Cymbophora lintea (Con.). 
Corbitla bisulcata Con. 
Corbttla foulka' Lea. 

SCAPHOPODA. 
Dentaliurn subarcrzatum Con. 

GASTROPODA. 
Amaliropsis weekana Whitf. 
Gyrodes sp. 
Turritella lorillardensis n. sp. 
Turritella quadrilirata Johns. 
A richtlra pergracilis Johns. 
LVolutomorpha biplicata (Gabb) . ? 
Cancellaria subalt& Con. 
Cancellaria smocki n. sp. 
A c t ~ c o n  gabDana Whitf. 

CEPH ALOPODA. 

Placmz ticeras filucenta ( Dekay ) . 
Scaphites nodosits (Owen). 
Baculites ovatus Say. 
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VERTEBRATA. 
Shark's teeth. 

Locality 168.-The next locality which has yielded a good 
fauna from the IVootlbury clay, is at J. Braislin 8r Son's clay pits, 
at the village of Cross~vicks, on Crosswicks Creek, east of Bor- 
dentown. This locality is about 30 miles, along the strike, from 
the localities already mentioned at Lorillard and Matawan. The  
fauna collected is composed of the following species: 

PELECY PODA. 

h'rictrla zsllritficldi n. sp. 
Leda compressifrorts (Whitf.).  
Yoldia loflgifrorrs (Con.). 
Breiiiarca saffordi Gabb. 
Nelrroavca cretacea Con. . 
P ~ t c t ~  coltradi IVhitf. 
Atloittin irrgcrltaria Mort. 
Lllci~la cretacea 1Vhitf. 
Cardirun ripleyazti~rt Con. 
Cyprirrmiu cretacca Con. 
Legt~mar plarzzdatzrtn (Con.). 
Corblila crassiplica Gabb. 
Patlopea dccisa Con. 
Pholas cithara Mort. 

SCAPHOPODA. 
Dcntalitbtrr subarcrca.trtni Con. 

GASTROPODA. 
ilfagarita abyssirrta Gabb. 
Turritella lorillardc~tsis n. sp. 
Anchtcra rostrata (Gabb) . 
Catzcellariu subalfa. Con. 
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CEPH ALOPODA. 
Scaplaites sp. 

Locality 183.-In 1858 the fossil remains of a Dinosaur, 
Hadrosaurus foulkii Leidy, were described from near Haddon- 
field, and in'the process of excavating the bones of this creature 
a large and important collkction of fossil invertebrates was se- 
cured1. This Haddonfield material differed from most of the 
Cretaceous fossils which had previously been discovered in New 
Jersey in that the shell substance itself was perfectly preserved. 
This Haddonfield collection furnished the material from which' 
many new species were described by Conrad, Gabb, Lea and 
others, and the types of these species, with the remaining ma- 
terial of the Haddonfield collection, are now preserved in the 
collections of the Philadelphia Academy of Science. The exact 
locality from which the material was secured is about I mile a 
little east of north from Haddonfield, in a small tributary ravine 
to Cooper's Creek, which joins the main stream from the west 
almost exactly opposite the mouth of the North Branch of the 
creek. N o  material has been secured from this locality during 
the recent operations of the Survey, and the following list of 
species is compiled entirely from the collections in the Philadel- 
phia Academy of Science. 

PELECYPODA. 
Nucda pacrassa Con. 
Nucda whitfieldi n. sp. 
Leda compressifrons Con. 
Leda ewfadensis Gabb. 
L& pinnuformis Whit. (not Gabb). 

' Proc. Acad. Nat. Sci. Phil., (1858), p. 213. 
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Perrisonota protexta Con. 
Yoldia longifrotts Con. 
Yoldia papyrb (Con.) 
Nemodon conradi Johns. 
Trigonnrca cunciforrnis Con. 
Nemoarca cretaceo Con. 
Pinna laqueata Con. 
Ccrvilliopsis ensifornus Con. 
Pferia n a k u l a  Whitf. 
Ostrca dcnticulifera Con. 
Trigotria eufudensis Gabb. 
Pcctett brtrlingtonotsis Gabb. 
Pecten argrlle~lsis Con. 
Pcctcvt conradi Whitf. 
Modiola jdia Lea. 
Pholadorrrya occidnttalis Mort. 
Venicfla corrradi Mort. 
Eripltyla c o ~ t r d i  ( IVhitf. ) 
E riphyla deccnt.ttmia Con. 
Scarnbtda pmplma Con. 
Vctcricardia crenalirala Con. 
Lucirm cretacea Whitf. 
Tenca parilis Con. 
Cardilirn dumosrr?tt Con. 
Cmdiutrr riplcyart urrt Con. 
Cyprirrtcria cretacca Con. 
hlcrctri.r crrtaccn (Con.). 
Lcglrittcrt plar~ttlcltutrt (Con.). 
Littearia nwtastriclta Con. 
Tclliilinlcra cborca Con. 
Gttorlia eufalilmlsis Con. 
Gtro ilia papyrin Con. 
Lcptosolcil biplicatlu Con. 
Solyrita li?tcolattrs Con. 
Cyrttbopltora lijltca (Con.). 
Corbttla crassiplica Gabb. 
Corbda foirlkei Lea. 

i 
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SCAPHOPODA. 
Dentalirtm subarcuatzmz Con. 
Cadulus obrutus Con. 

GASTROPODA. 
Leiostraca cretacea Con. 
Obelisclcs conellus Whitf. 
Scala sp. 
Atnazrropsis wekana Whitf. 
Gyrodcs crenuta Con. 
Turrifclla lmolensis n. sp. 
Laxispira lu.tltbricalis Gabb. 
Aglchura rostrata ( Gabb) . 
Pyropsis ocfolirata Con. ? 
Ewthria ? fragtlis Whitf. 
Cancellark szdalta Con. 

Locality 165.--At Dobbs' clay-pits, 1 .5  miles northwest of 
Haddonfield and about I mile southeast of Collingswood station, 
the Woodbury clay is well exposed. The fossils at this locality 
are all casts and moulds, the shell substance having been removed 
by solution, and their condition of preservation is poor. The 
following species, however, have been recognized : 

BRACHIOPODA. 
Lingula sfhspatdata H .  &. M .  

PELECYPODA. 
Leda compressifrotls (Whitf.). 
Pcrrisot~ota protcxtn Con. 
Yoldia longifrotzs (Con.). 
Y o l d b  papyia (Con.). 
Nmmarca crcfacca Con. 
Pcctcn conradi ( Whitf.). 
Modiola jdb Lea. 
Cynlclla bclla Con. 
Lucina cretacea Whitf. 
Teneca p w S s  Con. 
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Cadiurn rifileyanuns Con. 
Cypimeria cretacea Con. 
Cymbophora lintea (Con.). 
Corbtda crassifilica Gabb. 
Corbula surdt-sborocl~sis n. sp. 

GASTROPODA. 
Ttwritella sp. 
Anclttira rostrata ( Gabb) . 
Cryptorhytis obliq~ricostatn Gabb. 

CEPHAMPODA. 
Scaphites sp. 

Locality 164,-This locality is at the crossroads about mile 
southwest of Dobbs' clay-pits. The material was collected from 
a gully in a field to the west of the comer, and the following 
species have been recognized : 

BRACHIOPODA. 
Lingda slcbspatldata H .  & M .  

PELECY PODA. 
'Yoldia longifrons (Con.). 
Yoldia pap5via (Con). 
Pecten conradi (Whitf.). 
Lucilul cretmea Whitf. 
Tenea paailis Con. 
Cardium ripleyaftrint Con. 
Cymboptrwa lintea (Con.). 
Corbula crassiplica Gabb. 
Corbzcln lorillardcttsis n. sp. 
Panopea decisa Con. 

GASTROPODA. 
Amuroropsis meekana Whitf. 
Tiirritella sp. 
Attchwa rostrata Gabb. 
Cancellaria subalfa Con. 
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TABLE OE' DISTRIBUTION FOR .THE WOODBURY FAUNA. 

- 
Yoldia lonnifron+ (Con.). ............. .............. Prctcn conradi (U'hitf.). 

................ Lrcirla crrtact-a LVhttf.. 
Cardrum ripl~ganrtm Con.. ............. 
Linguta snbspalnlata H 8L hl..  ......... 
2Vrmoarca cretacca Con.. .............. 
T t w a  parilis Con.. .................... 
Cyprrmrria cretacea Con.. ............. 
Corbula crassipltca Gabb.. ............. 

.............. Canrcllaria subalta Con.. 

h 0' 
5 .  u * 

X 

X 

X 

............ Nurulo whitfietdi n. q.. ....I I 3 4 - - 2 - z 
Lcda contprt-ssrfrmu Whitf.. ........... 
YoIdia papria (Con.) ................. 
Modiola jttlia Lea.. .................... X 
Cjlmbophora lintfa (Con.). ............ 
Dmtahurtr subarrwrtnm Con.. .......... X 

......... Amaurapsis mmfekona Whitf.. 
. . . . . . . . . . . . .  1-1 1 4 - - 1 - - - - - -  Ancitura rostrata (Gabb).. X 

- 
I 
r - - 

- M u m b a c i a a m & a n n M . & H  .......... ........... Breuiarca saffordi (Gabb).. . I -  
............. Anomia argentaria Mort.. 2 

Cynrrlla bclla Con.. ................... 1 
Cclrdirctn duvtosum Con.. .............. .......... Lc~ttrnen planwlatum (Con.). - 
Solvmn lineolata Con.. ................. 1 
Trtrrriclla lor~llardrnriz n.sp.. .......... 

5 
5 
5 
5 
5 

4 
2 - 
5 
I 

Nurula pcrcrassa Con.. ................ 31 21- I I - - - - - - 
............. X 

Prm'sonota proterfa Con.. 31 21- - I - ,t I 
.Vcmodon conradi Johns.. 
T ~ o n a r c a  cunnformis Con.. 
.4xtnt=a congcsta (Con.). ............. x 
Ostrea tccticosfa Gabb.?. .............. 
Trtgonia cufoult*nsts Gabb.. ........... x 
Pectcn hurlinatonrnsiJ Gabb.. .......... 
Pectrn argtllrnsir Con.. ................ 
Phnladompa arrtdrntalis Mort.. ........ 
17mirlla conradi Mort.. ............... 

- - - - 

I - 
6 
1 -- 

3 - -  - - 
- 

3 
3 
3 

- - - - 

- 
2 - 

3 
3 -- 

I 
2 
I 
2 

- - 
3 - -  
31- 
3 - 
J/ 

- 
t 
1 

- 
2 

I 

- 
3 - 

I 
2 

I -  
3 

1-  

- 
I - 

1 2 - - - -  

I 
I 

I - - - - - -  - 
- 
- 

I - - -  

- 

x 
x 

- 
- 
- 
- 

1---- 

- 
- 

- 

- 
- -- 

X 
x 
X 
X 

- X 
X 
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Eriphyla ronrad i  (Whitf.). ............ 
......... 

.......... 
- - .................. 

................. 
X ................ 

Cadrrlus c~hrutuz Con.. ................. 
...... 

............ ................. 
I fewrios~er kirnrmcli Clark n. sp.. ....... 
Ledo cufortlerrsis Cabb.. ............... 
L t d o  pitrtcaft~rrrtis \Vhitf. (not Gahb) ... 
C'rccullarn :c.oodhuryo~ris n. sp.. ....... 
Rrr~ . ia rcn  cunrafa (Gabb). .  ............ 
Pinno laquralo Con.. .................. 
~ c * ~ ~ i l l i t . p . r i s  cnsifnrmis ,on. ........ 
P l r r l n  r~a ; * i r r l o  \\.hitf.. ................ 
O.~tr..a d t .u , i .w l i~~ra  Con.. 
Lirtro lori l lordrtrsis n.sp.. ............. 
/Irrntttio rndiata n.sp.. ................. 
i l t rat ina jrrsc.vrnsir n.sp.. ............ 
Anntirrryo arrtrrodiato Crm.. .......... 
E r i p l ~ y l n  drc-crnnaria Con ............... 
Cnrdir~t t t  lorilbrrdrrrzis n.sp.. .......... 
Cnrdircir~ n*lr i l f icldj n.sp.. ............... 
C a r d i t ~ r ~ ~  ~ n i i . . r , ) r ~ ~  n.sp.. ............. 
Isncardia cliPu.oodrnsis Wrller.. .......I 
d lc r t - t r i x  c rc tn i ro  (Con.). ............ 
Prronnc.ndrrrrta r ro rp iano Gabb.. ..... ................ T r l G n i a r r a  r l ~ n r r ~  Con.. ............ rr.0.i. cl ls l , l~n,*  Con,. 
Ci tor r in  pnpyrio Cnn.. ................ 
Lrptn.robtt Lrplirotur Con.. 
I l l o c im  prntanpulor i .~ n.sp.. ............ ................ Corbwla hisirlsala Con.. 
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ANALYTICAL DISCUSSION OF THE WOODBURY FAUNA. 

The data recorded in'the preceeding table may be summarized 
as follows ta show the number of species common to the Wood- 
bury and to each of the other formations in the series. Thirty- 
two of the species. or 33 per cent., which have beer1 recognized 
in the Woodbury, have not been seen in any other horizon, which 
leaves 63 species having a greater range. . 

Cliff~.ood, ............................................ 
Merchantville, ........................................ 
WOODBURY, ....................................... 
Marshalltown, . ........................................ 
Wenonah, ............................................ 
Mt. Laurel-Navesink, ................................. 
Red Bank, ............................................ 
Tinton, ............................................... 
Ripley Group, etc.. .................................... 

The largest number of Woodbury species recognizecl in the 
fauna of any other member of this series of formations, is found 
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in the subjacent Merchantville clay. The facts in regard to the 
large community of species in these two formations have already 
been touched upon in some detail under the discussion of the 
Merchantville fauna, and need not be repeated a t  this place, ex- . < 

cept to say that the most conspicuous species of each fauna are 
either totally wanting or  are exceedingly rare in the other one. * '  

The most characteristic species of the Woodbury clay are Lirl- 
gula stibspatt~lata., Yoldia longifro?~, Lttcina cretacea, and Cypri- . 

tneria cretacc'cl, and not one of these has yet been observecl any- i? 
where in the ~lerchantville. On the other hand, Axinea sub- ., 
a.tutralis which is so abundant, a n d  characteristic of the Mer- 
chantville does not occur at all in the Woodbury, and the genus 
Czlcullaea is represented only by a single individual in all the col- 
lections which have been studied from the higher bed. 

In passing to the faunas of the higher formations in the series, 
a distinct alternation in the number of species common to the 
Woodbury is shown, similar to the alternation of faunas to which 
attention has been called in connection with the discussion of the 
Cliffwood fauna, the Wenonah and Red Bank faunas having 
more in common with the Woodbury than do the Marshalltown, 
Mount Laurel-Navesink and Tinton. The following list of 
species shows the alternation in the occurrence of members of the 
Lucina cretacea fauna of the Woodbury, and to this list might 
be added several others whose occurrence in the intermediate for- 
mations is only sporadic. 

Arinra  c o n ~ c s t a . .  ................... 
Pteria vraaiz~tla. ..................... 
Anatiri~ya antrradiata. ............... 

................... Sranrbctla p~.rplaica. 
Lucina cretacea. ..................... 
Cardirim drtnlostci~r ................... 
Isorardia clitiwoodcnsis. ............. 
Cjqn'n~cria rretart-a. ................. 
Psmnacodrrtnn ~ r n r ~ i a n a . .  .......... 
Turritclla quadrilirata. .............. 

................. Anclrrtro pcrgracilis. 
Trfrarorrinrts srtbactadratus. .......... 

X - X -  - - X - - - - - X - 
% - 

X - X -  - - x - 
X - X - 
X - x - - - X - 
X - X 
X - X  
X - x 
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Besides that element in the Woodbury fauna which is recurrent 
in the Wenonah or Red Bank, a large element, 32 species in all, 
has as yet been recognized nowhere in New Jersey outside of the 
Woodbury. Among these species which are restricted entirely 
to the Woodbury we find one, Yoldia longifrotzs, which has been 
identified from every locality which has afforded a Woodbury 
fauna, and which, at Lorrillard where the most extensive collec- 
tions have been made from this formation, is one of the most 
abundant species individually. Another species of this same sort 
is Ca~rcellaria subalta which has been identified from each of the 
Woodbury localities but one, and which is again an abundant 
species in the Lorillard collection. This species, however, has 
one occurrence in the Merchantville, although but a single indi- 
vidual has been observed in a large collection. 

A notable characteristic of the MTootlbury fauna shown in fol- 
lowing it from the more northern to the more southern localities, 
is the decrease in average size of some of the more abundant 
species. A group of species occurring both at Lorillard and near 
Haddonfield, and including such characteristic forms as Yolilia 
longifroizs, Lzlcilza cretacen, Cyprirneria cretacea, Cancellnria 
subalta and others, are conspicuously larger in the former locality 
than in the latter, the largest individuals at Lorillard being fully 
twice the size of the largest individuals bf the same species at 
Haddonfield. Tlle reason for this difference is doubtless to be 
found in the varying local conditions of environment at the time 
when the faunas occupied the region, the more northern part of 
the area furnishing more congenial surroundings for the robust 
development of the typical Luciltn crctncea fauna than the region 
further south. In this same connection it may be noted that the 
differentiation between the Merchantville and IVoodbury faunas 
is more sharp at the north than at the south, the mingling of the 
species of the two faunas, already noted, being more conspicuous 
to the south. 
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CHAPTER VI. 

THE ENGLISHTOWN' SAND, 

The formation immediately overlying the Woodbury clay is 
the Englishtown sand. It is a white or yellow quartz sand, some- 
times marked by delicate lines of red, which. give it a highly varie- 
gated appearance. Locally, parts of the formation have been 
cemented with iron into rather massive beds of sandstone. 
Usually the formation is a clean, quartz sand, often closely re- 
sembling the sand on the present beaches, yet not infrequently it 
contains thin laminae of fine, brittle clay, which contain no sand 
o r  grit, and towards the top of the formation there is a horizon 
a t  which a discontinuous bed of clay occurs locally. 

This formation is thickest at the northeast and decreases grad- 
ually towards the southwest. In Morlmouth County it has a 
thickness of over ICKI feet, on Crosswicks Creek it has diminished 
to 30 or 35 feet, and at Swedesboro it hardly exceeds 20 feet. 

'Beyond this last p i n t  it apparently disappears as a recognizable 
formation. The lithologic characteristics of the formation are 
the same where it is thin as where it is thicker, and it retains its 
integrity as a distinct bed which is readily recognizable from 
Atlantic Highlands to Salem County. 

The differentiation of the formation from the subjacent Wood- 
bury clay is rather sharp, the transition from the clay to the sand 
being accomplished in a thickness of two or three feet at the most. 
The formatioil passes upward by a somewhat rapid transition 
into the overlying glauconitic or sandy clay, so that its upward 
limit can be easily recognized. 

As yet this formation has not afforded any fauna, not a single 
fossil of an sort having been detected in it. 

' Formerly called Columbus. 

(79) 
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CHAPTER VII. 

THE MARSHALLTOWN CLAY-MARL. 

This formation is more variable in its lithologic characteristics 
than any of the others lying above the Magothy, which have been 
mentioned. The variations in the formation are gradual, how- 
ever, and there is no difficulty in tracing the formation from one 
place to another. I t  ranges from a sandy clay with little or n o  
glauconite, to a clayey greensand marl which, in Salem County, 
has been dug for fertilizing purposes, and which was mistaken 
by Cook, in the early work of the Survey, for the Lower Marl, 
now called the Navesink. In Monmouth County the formation 
is chiefly a laminated, micaceous clay with thin seams of sand, 
glauconite grains being absent from it, except in the upper por- 
tion of the bed, and then the greensand is only locally conspicu- 
ous. Near Marshalltown, in Salem county, the formation is a 
nearly pure greensand marl, and was once extensively used for 
fertilizer. The thickness of the formation is probably between 
30 and 40 feet, its transition into both the subjacent and super- 
jacent formations is somewhat abrupt, and it can be easily recog- 
nized and mapped from Monmouth to Salem Counties wherever 
it is not too deeply buried by the Pleistocene formations. 

FAUNA OF THE MARSHALLTOWN CLAY-MARL. 

Fossils have been collected from the Marshalltown formation 
only in its more marly portions in the southern part of its 
area. The only collections made by the writer have been in the 
vicinity of Swedesboro, near which place one locality has afforded 
a large fauna in which the specimens have their actual shells 
perfectly preserved. This same fossiliferous horizon doubtless 
occurs elsewhere in the region. Crednerl undoubtedly had the 

' Zeitsch. der Deutch, Geolog. Gesell, vol. 22, p. 191 (1870). 
6 PAL (81) 
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same horizon in his "Trigonia li~nbata zone," his T .  limbata 
being the shell recognized in this report as T .  thoracica. Cred- 
ner's chief locality was in a railroad cut near Woodbury, which 
afforded him an abundance of fossils at the time of his visit, 
prior to 1870, but although a careful search has been made for 
this locality during the recent operations of the Survey, it has 
not been detected. From an excavation near Wenonah, made 
some years .ago, a marly clay filled with well-presenved fossil 
shells has been reported, ivhich could only be the Jiarshalltown, 
although no collections mere secured from there by the writer. 
Formerly, when the marl pits were being actively operated near 
Marshalltown, an abundance of fossils could be secured there, 
but none could be obtained during the prosecution of the field 
work in connection with the present report. From time to time 
in the future, however, these or other localities in the region will 
doubtless be opened up, and additional collections should be 
secured for comparative study. 

Of the four localities, a record of whose faunas are here given, 
only one has been carefully worked. At locality 177 the better 
part of two weeks time was spent in an attempt to make as 
complete a collection as possible, while not over one hour was 
spent a t  either of the other three localities. In the case of the 
Marshalltown fauna, therefore, the recorded number of occur- 
rences is not of so great importance as in the case of the faunas 
of those formations from which a larger number of careful col- 
lections have been made. However, those species which do occur 
at  several of these localities may be safely considered as being 
among the conspicuous members of the fauna. 

The local faunas which have been studied are as follows: 

Locality 177.-By far the most important fossiliferous local- 
ity in the Marshalltown formation, from which collections have 
been secured during the recent operations of the Survey, is  about 
I mile a little south of west from Swedesboro. The clay is well 
exposed in the banks of the brook in the woods at  this locality, 
and the condition of preservation of the shells is exceptional for 
the Cretaceous beds of New 'Jersey, the shell substance itself be- 
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ing perfectly preserved. The shells are very abundant at this 
locality, the species which have been identified being as follows: 

VERMES. 
Serpula circidaris n. sp. 
Ha~~tztlzis falcatus (Con.). 

I'ELECYPODA. 
Nucula percrassa Con. 
Netnodort eilfaulcnsis (Gabb) . 
Czrczillam tipparla Con. 
Inoceraznus pro-rimus Tuom. 
Ostrea falcata Mort. 
Ostrca plurnosa Mort. 
Gr~placcr mntabilis Mort. 
Grypllacostrra vomer (Mort.).  
Exogyra ponderosa Roem. 
Trigofria flwracica Mort. 
Neithea quinqtrecostata (Sow.). 
Lirna rcticulata (L.  & F.) .  
Lima wltitficldi n. sp. 
Plagiostorna erecta ( Whitf. ) . 
Anomia atrgerttaria Mort. 
Parartomia scabra (Mort.). 
Crertclla serica Con. 
Veniella coltradi Mort. 
Eteo carolinensis Con. 
Crcrssatellitcs subpla?tw (Con.). 
Unicordizirn umboruzta ( Whitf . ) . 
Lucina swedesboroensis n. sp. 
Cardilitn t~~tliisfriatzt~rt Whitf. 
Cyprimerh excavata (Mort.).  
Merrtrix eufaulertsis ( Cull. ) . 
Meretrix crctocea (Con.). 
Linearb ~ t a r k i a f c a  Con. 
Cpbophora  lintea (Con.). 
Corbula rwedesboroensis n. sp. 
Tusnus kiimmeli n. sp. 
Maatesia cretacea Gabb. 
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GASTROPODA. 
Scala sillmoni Mort. 
Turritella tippanu Con. 
Titrritella marshallto.ii~ncnsis n. sp. 
Pyropsis sp. 
Rapana sta,t.to~ti n. sp. 
Volutot~torplm biplicafa Gabb. 

CEPHALOPODA. 
Placcrtticcras placctr ti1 ( DeKay ) . 
Turrilites paqer  IYhitf. 

Locality 180.-The Marshalltown clay-marl is exposed about 
2.5 miles southwest of Swedesboro, and about the same distance 
northwest from Harrisonville station, near the headwaters of 
one of the tributaries of Old Man's Creek. The fauna here is 
much inferior to  that last mentioned, both in number of species 
collected and in the state of their preservation. The following 
forms have been observed : 

VERMES. 
Scrpitla sp. 

PELECYPODA. 
Osfrca panda Mort. 
Gryphaccr iittctabilis Rlort. 
Gryphaca conxlcxa hiort. 
Gryphocostrca voirtcr ( Riort. ) 
Neithea quinquecostata (Sow.) 
Plagiostoma crecta ( M'hitf.) . 
Attofrtia argcntaria Mort. 
Cardittiit tcfrrristriafrrrit M'hitf. 

GASTROPODA. 
Pyropsis sp. 
Odoittof~lsus ntrdians Whitf. 
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Locality 179.-A few fossils have been collected from the 
Marshalltown clay-marl just below the road at the foot of an old 
mill pond a little less than 1.5 miles northwest of Harrisonville 
station. The species which have been identified are as follows: 

PELECYPODA. 
Cfrcullaea tippa?la Con. 
Gryphuca mutabilis Mort. 
Pec ten agillensis Con. 
Pectcn ocnarsftrs Mort. 
Neithea qui~tquecostata ( Sow. ) 
Piagiostoma erecta (Whitf.). 
Paranonria scnbra (Mort.) 

GASTROPODA. 
Rostellites sp. 

Locality 190.-In 1895 Mr. G. N. Knapp collected a small 
series of fossils in the Marshalltown clay-marl from Lloyd's marl 
pits a t  Marshalltown, and the following species have been iden- 
tified : 

PELECY PODA. 

Cuc Jlaea tippaw Con. 
Crassatellites subplanus (Con.). 
Cardium te?luistriatum ( Whitf.). 

GASTROPODA. 
Turritella sp. 
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Cryphoeostrea vomer (Mort) .......... 
Anomra argentaria Mort.. ............. 
Paranomia scabra (Mort.). ............ 
Crac~atellites subplanus (Con.). ....... 
Nucula percrassa Con.. ................ X 
Nrmodon cufnulmsis (Gabb).. ........ 
Inoc~rantus prorimus Tuom.. .......... 
Ostrea falcafn hfort. .................. 

I - - - -  Ostrea plltmosn Mort.. ................ 
Ostrea ,and# ~ o r t  ................. x 
Crypkaea convexa Mort.. .............. X 
Exogyre pnndcrosa Rocm.. ............ 

I J I - - - - -  
X 

Trigonia thororira llnrt.. .............. - - - - X 
Pecten nrgillmsrs Con. ................ X 
Prcten vrnustus Mort.. ................ 

............. Lima reticulata (L. & I?.). 
Lima whitfield; n.sp.. .................. 
Crenella scrico Con.. ................... 
Veniella conradi Mort.. ................ 

................ Etea carolinensis Con.. 
...... CJnirorditon u,nbonatur (Whitf.) 

Ltrt-inn s:i~r~dtshoroc~nsis n.sp.. X ........ Cypritnrria c.xcaz*ntn (Mort.). 
.............. 

X 

.......... .Ibc.rt.trix rrrtacca (Con.) 
,!!crrtri.r eufarrlcwi.c (Con.). X ............. I.irk-nrio mrtastriota Con.. x 
Cynrhophorn lintca (Con.). ............ X ......... Corhuln srtwfcshoroensis n.sp.. 
Tun~rcs Itlrtnnrrli n.sp.. 
~fartt-sia rrctace-a ~ a b b . .  ............. 

X 
................. X 

..... 
Rapana stantoni n.sp.. ................. X 
Odontofusus medhns Whitf.. ......... X 
Vofutoderma biplicata Gabb.. .......... ........ Plucei~ticeras placcnta (DeKay) x .............. Turrilites pauper Whitf.. 

X 

I 

3 - - -  Cucullueo tippano Con.. ................ ........... Cryphaea mutabilis Mort. 
Ncifht-a quinqrrrco~tota (Sow.).  ........ 
Plagioston~o erccta (\Vhitf.). .......... 
Cordirtnt trnuistriotun, (Whitf .) .  ...... 

- - 
- 
- 
- 

- - I - - 
- 2 - - 
-1 7 

I 

- 
- 
- - 
- 

2 

3  
3 

1 1  

2 3  
3  
3  

3  

1 

- 
3 -  

1 
I 
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ANALYTICAL LISCUSSION OF THE MARSHALLTOWN FAUNA. 

The  data recorded in the above table may be summarized as 
follows, in order to  show the number of Marshalltown species 
common to  each of the other faunas in the series. Of the total 
43 species recognized, 10 or 23 per cent. are restricted to the 
Marshalltown fauna. 

Cliffwood, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
Merchantville, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IS 
Woodbury, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

MARSHAL1,TOWN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 
Wenonah. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 

. Mt Laurel-Navesink. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

Red Bank, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
. . . . . . . . . . . . . . . . . . . . . .  Tinton. . . . . . . . . . . . . . . . . . . .  ... 8 

Ripley Group, etc., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 

In the above summary table a distinct alternation in the rela- 
tionship of the faunas, already noted, is shown, the Merchantville 
and Mount Laurel-Navesink faunas having more species in com- 
mon with the Marshalltown than do the Woodbury and We- 
nonah, although the latter two formations are immediately sub- 
jacent and superjacent to  the Marshalltown. The Tinton, how- 
ever, does not in this table, show a closer relationship to  the 
Marshalltown than does the Red Bank, although it will be shown 
later that the Tinton is much more closely allied to the Navesink 
than is the Red Bank. 

The Ctccnllut-a element in the Marshalltown fauna has a no- 
table development, C. tiPpaw being one of the most abundant 
species at locality 177. Neithea qtiittquecostnia and Cardiutn 
tcnuistrkzturn are other conspicuous species of the CzrcrtIlaea fauna 
which are recurrent from the Merchantville and take a con- 
spicuous place in this fauna. A-&tea snbaustralis, one of the 
most characteristic members of the other manifestations of the 
Cstctrllaea fauna, as well as Cucllllaca wl'trosn have not been ob- 
served in any of the collections which have been studied from 
the Marshalltown, although it is not improbable that they may 
yet be observed in future collections. The following list shows 
those species in the fauna which are recurrent from the Mer- 
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chantville or  which reappear in the Mount Laurel-Navesink 
fauna without being present in the intervening Woodbury below 
or Wenon& above. 

....................... Ostreo folcala. 
Cr~~plrora cunrlrxo.. .................. 
Nritlreo guinquerostato.. ............. 
I'lag~ostoma rrccfa.  .................. 
Pflru9rotrria scohra. ................... - 
tinizordium unlhonaturrr. ............. 
Turnris kiirnrrtrli. .................... 
MnrtcJia crrtoceo. ................... - 
Otiot~tofusus rncdians. ............... 

--- 
' x i  X 

X 
X 
X 
X 

X 

The most conspicuous characteristic in the Marshalltown fauna 
is a new element, which has not been present in any of the earlier 
faunas in this region and which may represent a new immigra- 
tion into the Cretaceous area of New Jersey a t  this time, an  
element which persists in the recurrent Cucullaea faunas of later 
formations, and which has its most typical manifestation in the 
Mount Laurel-Navesink fauna. This element is represented 
most conspicuously by the ponderous species of Exogyrct and 
GryphueaJ by the little oyster 0. falcota which is of the type of 
0. larzla, and by Gryplraeostrea zJonzcr. In  the Cliffwood. Mer- 
chantville and Woodbury formations these oyster-like shells are 
essentially absent. An occasional example of the internal cast 
of an Exogyra, much smaller than the usual full-grown repre- 
sentatives of this genus in the Marshalltown and Navesink 
faunas, occurs in the Merchantville, but no suggestion of the 
genus has been met with in the Woodbury. No examples a t  all 
of Gryplma ant1 Gryphaeostrca have been met with in these lower 
faunas, and only the merest suggestion of oysters of the type of 
0. larva. In strong contrast with the paucity of these forms in 
the faunas of the Cliffwood, Mercliantville and Woodbury, their 
great abundance in the Marshalltown is a most striking char- 
acteristic of the fauna. The species of these shells are for the 
most part different from those of the same types in the Mount 
Laurel-Navesink fauna, Exog~ra  poldmosaJ Gryplurea mutabilis 
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and Ostrea falcata of the Marshalltown being replaced by Exo- 
gyra costafa, G r y p l w ~  connrexa, and Ostreo mnesaeterica in the 
higher fauna, although G. convexa has been rarely observed in 
the Marshalltown, and 0. fdcata: in the Mount Laurel-Navesink. 
The same species of Gryplzaeostrea, G. .zlonwr occurs in both 
faunas. Besides these oyster-like forms which so skongly char- 
acterize the Marshalltown and the Navesink, some other species 
should probably be included in the same faunal element, among 
which are the following species which aye as yet known only 
from these two faunas : Plagiostoma erecta, Unicarditum w w  
bonrrttien, and Odonfofusus ntcdiu~ts. T o  these should also be 
added, in all probability, Trigo~ria tltoracica which has been 
recognized in both the faunas and also in the intermediate Weno- 
nah, where, however, only a single occurrence of a single in- 
dividual has been observed. 

The origin of this Exogyra element in the Marshalltown fauna 
of New Jersey is probably from the more southern gulf region 
where the genus Exogyra is widely distributed and very abun- 
dant. Furthermore the stratigraphic position of E. ponderosa, 
as regards E. costata, is the same in the south as in New Jersey. 
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CHAPTER VIU. 
- 

THE WENONAH SAND. 

The Wenonah formatibn is usually a black or reddish-brown 
sand, sometimes strongly micaceous, and often having a peculiar 
mixture of pinkish, brown, or gray sand grains which give it a 
characteristic color. Locally it is distinctly laminated, with thin 
seams of black or  chocolate-colored clay. The more ferruginous 
layers are sometimes cemented into a ferruginous sandstone, but 
cementation of this sort is less frequent than in the Englishtown 
sand. The formation sometimes contains small amounts of 
glauconite, but this substance is never conspicuous. The upper 
layers of the formation frequently contain coarse grains of 
quartz of the size of peas. In Monmouth County the formation 
is 50 or 55 feet in thickness and is sharply differentiated 
from b t h  the subjacent and superjacent formations, but towards 
the south, the Wenonah and the superjacent Mount Laurel 
sand grow lithologically more similar and it is practically 
impossible to  distinguish between them from lithologic charac- 
ters alone, except under extremely favorable circumstances, and 
consequently it is not possible to make an accurate estimate of its 
thickness. The thickness of the two sand forinations together, 
however, in Salem County is somewhat over 60 feet, though the 
UTenonah portion of the bed is probably materially thinner than 
in Monmouth County. 

F A U N A  O F  THE WENONAH SAND. 

The fauna of the \lienonah sand has been collected at only two 
localities, both of which are in Monmouth County. 

At John Longstreet's marl pit, a little less than I mile south- 
east of Crawfords Corner, and 254 miles a little east of north 
from Holmdel, there is an excellent exposure of the higher beds 
of the Wenonah sand, with about 25 feet of the superjacent 
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Navesink marl (Locality 126). The section at this point, as 
made out by the writer is as follows, beginning at the base : 
126~. Gray sand with dark clay bands I to 3 inches 

in thickness interbedded in the upper portion, . . . . . . .  3 feet. 
126~. Variegated red and yellow sand with many 

cylindrical bodies, lying in all directions, probably plant 
remains or  burrows, . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 feet. 
126~. A more or less discontinuous band of loosely 

indurated ferruginous sand, filled with fossils, . . . . . . .  5 foot. 
126'. Sand, yellow below, becoming gray above, the 

upper 3 feet with much fine gravel included. The top 
of the Wenonah sand formation, the upper 3 feet pos- 

. . . . . . . . . . . . . .  sibly representing the Mount Laurel, g feet. 
126~. Dark, chocolate-colored, or nearly black green- 

. . . . . . . . . . . . . . . . . . . . . . . .  sand marl with no fossils, 10 feet. 
126~. Much lighter colored, gray, greensand marl, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  no fossils observed, I foot. 
126'. Gray, glauconitic marl like that of the bed be- 

lay, but containing an abundance of fossils. In the 
lower portion of the bed the fossils are much less com- 
mon, but they increase above until the upper I foot is a 

. . . . . . . . . . . . . . . . . . . . . . . .  mass of Gryphaca shells, 2% feet. 
126~. Dark or nearly black greensand marl with no 

. . .  fossils except an occasional Gryphaea near the base, 6 feet. 
126~. Lighter colored, gray marl to the top of the 

. . . . . . . . . . . . . . . . . . . . . .  bank. No fossils observed, 6 feet. 
Locality 1269.-This layer in the Wenonah sand, at  Long- 

street's marl pits, is one of the few localities of this formation 
from which fossils have been secured. These fossils are all more 
or less imperfect internal casts and moulds, and aside from the 
species recognized in the following list, there are many others, 
especially among the gastropods, which are too imperfectly pre- 
served to be identified. Including these unidentified forms, the 
entire fauna probably does not fall far short of IOO species. The 
species which it has been possible to identify are as follows: 

ANTHOZOA. 
Micrabacia atnaricana M .  & H .  
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ECHINODERMATA. 
Fragment of undetermined Echinoid. 

VERMES. 
Hamultrs ? ?  sp. 

PELECYPODA. 
Ntlcltla zcrhiifirldi n. sp. 
Leda wzarlboromsis n. sp. 
Ncmodorl brezfifrons Con. ? 
Neinodon sp. 
Arca rostellata Mort. 
Axinca nticrodetztzrs n. sp. 
Inoceranzus sp. 
Ptcrirr pctrosa (Con.). 
Ostrea st~bspatulata Forbes. 
Ostrea plttiriosa Mort. 
Trigo~tia eufaulcnsis Gabb. 
Trigonia thoracica Mort. 
Lima rcticulata (L. & F.). 
Lithophaga riplcyatta Gabb. 
Veniella cortradi Mort. 
Crassatcllites clrncatus Gabb. 
Tenea parilis Con. 
Cardiuita dttmosr~rn Con. 
Cardiunt etifazdensis Con. 
Cardiztm longsfreeti n. sp. 
Meretrix tippana Con. 
Merctrix euf arllnzsis (Con. ) . 
T c l l i ~ i ~  georgiana Gabb. 
Tcllirrn sp. 
Tcllinimera eborea (Con.). 
Lcptosolct~ biplicata Con. 
Cymbophora lintea (Con.). 
Schizodcsnaa appressa Gabb. 
Corbuia crossiplica Gabb. 
Pholas cithara Mort. 
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GASTROPODA. 
Scala silllnani Mort. 
Lzmatia halli Gabb. 
Gyrodes crer~ata Con. 
Gjlrodes pctrosris (Mort.).  
Turritella trilira Con. 
Tz~rritclla sp. 
Arlclrtira rostrata (Gabb). ? 
Pterocerella tippa~lo (Con.). 
Pugttellzts densofrts Con. ? 
Pyropsis retifer (Gabb) . 
F14sus ltolntesia~lrrs Gabb. 
Trirbitwlla alabarllcnsis Gabb. 
Volutodcr~na biplicata (Gabb) 
Picstocltcillis bclla Gabb. ? 
I . ' i ~ ' ~ t o c I ~ ~ ' l ~ ~ s  kalrci Gabb. 
Turbifropsis depressa Gabb. 
Actaeo~r crctacca Gabb. 
Cyliclz~la rrcfa Gabb. 

VERTEBRATA. 
Shark's teeth, several species. 
E~rchodus sp. (teeth). 

'4 little over I mile east of Marlbro,  in the south bank of Hop 
Brook, just east of the wagon bridge across this stream, is a:; 
excellent exposure of the upper beds of the IVenonah sand and 
the superjacent Navesink marl, the Mount Laurel not being rep- 
resented. The section shown at this locality (130) is as fol- 
lows, beginning at the base : 

13d. Black, micaceous and arenaceous clay, extend- 
ing below the level of the brook. Fossils are abundant, 
but all are in the condition of casts. In the upper por- 
tion of the bed numerous quartz pebbles of the size of 
peas are scattered throughout the clay, . . . . . . . . . . . . . 6 feet. 
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130" Dark clay below, with more or less glauconite, 
the line of separation between this bed and the one be- 
low being ill-defined, but within 2 feet of the base the 
clay content has gradually disappeared and the bed is 
nearly pure greensand marl. Near the base of the bed 
the typical Navesink species, Bclenrnitella anrcricana, 
makes its appearance, although it is not abundant, . . .  6 feet. 

1 3 d .  Greensand marl with numerous specimens of 
Exogyra costata and a smaller number of individuals 
of Gryplma c o i t w a  and Belentraitella. mnericm~a,. . . .  2 feet. 

130'. Greensand marl with fossils less conspicuous 
than in the bed below, the white shells not being exposed 
upon the surface of the cliff, . . . . . . . . . . . . . . . . . . . . .  4 feet 

1305. Greensand marl, crowded full of the shells of 
Gr~?pltaeo convexa, ................................ I foot  

1306.  earl^ pure, dark, greensand marl below, be- 
coming lighter in color above and mixed with yellowish 
o r  reddish sand, and gradually changing to the more 
typical beds of the Red Bank sand at the top of the 
bank, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 feet. 

Locality r301.-The lowermost bed in the above section, is at  
the summit of the Wenonah sand, this passes up into the Nave- 
sink marl, and at the very top of the bank is the base of the 
Red Bank sand. This locality abounds in fossils, and is within 
about a quarter of a mile from the locality which furnished a 
number of specimens for Whitfield, which are recorded in his 
monograph as coming from "micaceous clay under the Lower 
Green Sand at pits of Rev. G. C. Schanck, near Marlborough, 
New Jersey." The horizon is undoubtedly the same at the two 
localities, and all of the new species described by Whitfield from 
this "micaceous clay" have been detected in the more recent col- 
lections of the Survey. The fauna is a large one and the fol- 
lowing species have been identified : 

VERMES. 
Hamulzcs falcatus (Con.) 
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BRACHIOPODA. 
Lingula subspatrrlata M. & H.  

PELECYPODA. 
Nttcula pcrcrassa Con. 
Nttcula whitfieldi n. sp. 
Lcda nwrlborocnsis n. sp. 
Pcrrisoilofa protewta Con. 
Nernodon brevifrons Con. 
Cttcrdlaca tipparla Con. 
ATmwarca cretacea Con. 
Axinea cotlgcsta (Con.) 
Gcn~illiopsis errsif orrrlis Con. 
Ptcria pctrosn (Con.). 
Osfrca sltbspntrclata Forbes. 
Ostrca tccticosta Gabb. 
Exogyra sp. 
Trigortin ~trfnrrlmsis Gabb. 
Prctcrt qiriirqtrcrlaria Con. 
Pccfcrt bitrlirrgto~rmrsis Gabb. 
Pccfcrr argillcrtsis Con. 
Airoiizia argcrrfaria Mort. 
Mytilrrs obliz7ius Mrhitf. 
Modiola zircrlorrah n. sp. 
Pholndorttya rocrraeri II'hitf. 
Ai~i~firra jcrseynrsis n. sp. 
A ncltirrl.,o: asrtcradiafa Con. 
Liopistlla protexta Con. 
Cyrrlclla bclla Con. 
Cylrtclla urrdata (M.  & H.) 
Czrspidaria z?crrtricosa (XI .  & H.  ) 
Crassntcllitcs s~rbplarllts Con. 
Crassatcllitcs trans~'crsrts Gabb. 
V~lt icl la cottradi Mort. 
Scarrlbrrln pcrplnna Con. 
Terrcn pnrilis Con. 
Cardittnt zcfcnonah n. sp. 
Cardiurtl tctlrristriat~tnt ( Wl~it f .  ) 
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Isocardia cliffwoodctrsis Weller. 
Cyprirneria cretacca Con. 
Legurn~t planulatur~t (Con.) 
Tellitla georgiatra Gabb. 
Pcronmo&r~na gc&gia~re Gabb. 
Lirwmia metmtriata Con. 
Tellirtirnera eboren ( Con. ) 
Lcptosolet~ biplicata Con. 
Solymu lineolata Con. 
Cyntbophora lirttea (Con.) 
Schizodemm appressa Gabb. 
Corbrclt crassiplica Gabb. 
Panopea dcciso Con. 

GASTROPODA. 
Scala sillmani Mort. 
Lunatb hulli Gabb. 
Gyrodes petrosa Mort. 
TurriteNa trilira Con. 
Nassa globosa Gabb. 
Twbinella alubamnsis Gabb. 

CEPHALOPODA. 
Placenticeras placenta ( DeKay ) . 
Pachydiscus complexus ( H .  & M .  ) 
Turrilites paupcr LVhitf. * 

CRUSTACEA. 
Collianassa sp. 
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TABLE OF DISTRIBUTION FOR THE WENONAH FAUNA. 

, . . , , , .  

................ Nurwla whitficldi n. sp.. 
............. Lrda marlhorot~irsis n. sp.. . ............. 

Ptcria pctrosa (Con.). ................ x 
........... Ostrra suhspatubtn Forbes.. 

............ TrrRor~io rr~{airlcriris Gabh.. 
I'ciriella corrradi Mort.. ................ 

...................... pr t ra  parilis con 
rcllina gcor~ioi ia  Cahh.. .............. 
T~llirritrcrra t-llorco i Con.) ............ X 

.............. Lcptoso11.ir hiplicato Con.. 
............. 

........... Srlrizodt.~rr~n opprcssn (hbh.. 
............. Corhula rrcrr~iplira Gahh.. 

c a o  l l i r o r ~ i  o r . .  . . . . . . . . . . . . . . . . .  
Lui~atici hltlli Gahb.. ................... 

............ 
Titrritclla trilira Con.. ................. 

.......... Turl~i t id lo  O ~ I , ! ~ O I I I I - ~ S ~ ~  Cahh 
P1arcntic1.ro.r ploccrita (DeKay) ........ 
dfurabacia arr~rriratra BI.  & I f . .  ....... -- 
Nttrrrlo pcrcrasso Con.. .... *. ........ 
Pcrrisnriota prott+xta Con.. ............ , - 
Curvllora tifipana con.. ............... 
rf rro rostcllotn hlort.. 
Arcrnoorra crrtart-a Con.. ............. 
Axinca rongcsta (Con.). . 
A x i ~ i c a  ircirr.ndt.ntcts n.sp.. 
G~r;~i l l iops is  ertsifonnis Con.. ......... 

................ Ostrra plrtiiiosn hlort.. 
Ostrrn trctirosto Gabb.. .............. 
Trigotrio tltornri~*n Mort.. 
Prctcrc qvitrqurnaria Con.. ............ 
Pcrtcn hurlitrgtorierrsis Gabb.. .......... 
P P C ~ P ~ I  argillt-usis con.. ............... 
Lima retirr~lota (L. B F.) 

X .............. 
Arromia arjic.citario hlort.. 
Jlyti lus oh1i:~rus Whitf.. .............. 
dlodiala u~cnonah n.sp.. ............... 
I.itllophaga riplcyana Gabb.. ........... 

NEW JERSEY GEOLOGICAL SURVEY



THE WENONAH. 

A n a t i ~  jerseyensis n.sp.. .............. - I I - - 
Anatimya anteradmta Con.. ............ - - 
Liopi.r!ha protrxfa Con.. ............... 
Cyrttrlla hrlla Con.. .................... 

----- 

Py,-(,psis rctiirr ( Gabb ............... 

Ticrbir~opsis dcprrsso Gabb ............. 
Actaeon rrrlacra Gabb, ............ 
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ANALYTICAL DISCUSSION OF THE WENONAH FAUNA. 

The data recorded in the preceding table may be summarized 
as follo\vs, 19 of the Wenonah species, or 23 per cent., not being 
recorded from any other horizon : 

Cliffwood, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Merchantville, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Woodbury, 
Marshalltown, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  WENONAH, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mt. Laurel-Navesink, 

Red Bank, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tinton, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ripley Croup, etc., .................................... 

Although in this summary table the same number of Wen- 
onah species seem to be present in both the Woodbury and the 
Merchantville, the most characteristic members of the Cucullaea 
fauna which are so abundant in the Merchantville are either ab- 
sent, or are exceedingly rare in the Wenonah, and when this 
fact is taken into consideration, the relationship of the Wenonah 
fauna is seen to be much closer with the Woodbury than with 
any other fauna in the entire series. This summary table also 
shows the same number of Wenonah species common to the 
Mount Laurel-Navesink and the Red Bank, although a later 
table will show that a large'r number of Red Bank species arc 
present in the Wenonah than in the Mount Laurel-Navesink 
fauna.' Here also, when the most highly characteristic and 
abundant Mount Laurel-Navesink species are taken into account, 
it is seen that they are conspicuous for their absence, or great 
rarity, in the Wenonah, and in reality the fauna is much more 
closely allied to  the Red Bank than to the Mount Laurel-Nave- 
sink fauna. 

Several of the species common to the Wenonah and the Mount 
Laurel-Navesink appear for the first time in the Wenonah, .and 
do not persist, so far as has been observed, beyond the Navesink. 
These species are : Pcctm quinquenaria, Lithophaga ripleyana, 
Pyropsis retifer, Turbinofsis depressa, Turbinelia alaba?nensis 
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and Cylinchna rccta, and to  these may be added the following, 
which occur also in the Marshalltown: Trigotzia thoracica, Mere- 
t&t- eufa!crwis and Actaeon cretacea, all of which are apparently 
more truly members of the Marshalltown-Navesink fauna than 
of the Wenonah. The great exogyras and gryphaeas, with 
Ostrca f ~ l c a t a  and Grypl~aeostrea vonccr, which are so abundant 
in the Marshalltown and which either recur or are represented 
by closely-allied species in the Mount Laurel-Navesink, are 
entirely absent from the Wenonah. 
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THE MOUNT LAUREL-NAVESINK 
FORMATIONS. 

I n  the bluff a t  Atlantic Highlands the Mount Laurel formation 
includes from 3 to 5' feet of quartz sand, with some glauconite, 
the "sand marl" of Cook, and has afforded an abundance of fos- 
sils. Immediately above this bed at the same locality there are 
10 or 11 feet of typical, nearly pure greensand, the Navesink 
marl, although the entire Navesink formation is not exposed here, 
its total thickness in the region of its typical development in east- 
ern Monmouth County being about 30 feet. In the region where 
it is typically developed the Navesink marl is sharply defined 
below, but towards its sununit it gradually passes into a layer of 
darker color, with less glauconite and with more sandy clay, 

' 

sometimes micacmus, the transition to the superjacent Red Bank 
sand being somewhat grqdual. About 10 feet from the base of 
the Navesink, in eastern Monmouth County, a conspicuous shell 
layer about one foot in thickness and composed almost entirely 
of the shells of Gryplzcaea cmtvcxa is a v e j  constant feature of the 
formation. 

I n  the southwestern extension of the Mount Laurel and Nave- 
si k formations the lower sand formation apparently increases in Q thickness a t  the expense of the upper greensand marl formation, 
until it is probable that the entire interval occupied in eastern 
Monmouth County by the two formations is occupied by the 
Mount Laurel sand alone. 

FAUNA OF THE MOUNT LAUREGNAVESINK FORMATIONS. 

The faunas of the Mount Laurel sand and the Navesink marl 
constitute a shgle unit, and in any discussion of them they must 
be considered together. Collections of this fauna have been made 

(103) 
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from 22 localities during the recent operations of the Survey, 
and these will be noted in regular geographical order, so far  as it 
can be done, beginning with the northeastern portion of the area 
and proceeding to the southwest. The collections from these dif- 
ferent localities, however, have not been equally complete, and in 
only a few places have conditions been such as to allow the for- 
mation of exhaustive collections. ' 

The most northeasterly locality from which the Navesink fauna 
has been collected, is at Atlantic Highlands, in the bluff along the 
shore of Raritan Bay, east of the railroad station. The section 
here (Locality I&), is as follows, begmning at the base: 

108~. Laminated sand and clay with little or no glau- 
conite, usually of a gray color; the Wenonah sand,. ., . . 40 feet. 

1 0 8 ~ .  Moderately coarse quartz sand with more or 
less glauconite, fossils abundant; the Mount Laurel 
sand, ..[. .,. ..,...... .,. ............................. .,. ... 3 feet. , 

I&=. Dark greenish, greensand marl, with a line of 
concretions at the base, ................................ I I feet. 

108'. Yellow sand and gravel. Pensauken. 
Locality 1 . 0 8 ~ i A t  the time this locality was visited by the 

writer, the conditions were not favorable for making a large 
collection of fossils, but a collection of material from the same 
locality, preserved in the State Museum at Trenton, has been 
available for study, and, has supplied many species not collected 
by the writer. Prof. R. .P. Whitfield, of the American Museum 
of Natural History in New York, has visited the locality fre- 
quently and has accumulated a large representation of the fauna, 
which is now preserved in the collections of the American I@- 
seum. This collection contains a number of species not observed 
by the writer. The long list of fossils published by Prather' 
from Atlantic Highlands are all from 'this same fossil bed, 
although many of his identifications are manifestly incorrect, 
and his stratigraphy is muddled beyond all possibility of inter- 
pretation. The fossil bed at this point is the basal or "sand 
marl" division of the Lower Marl of Cook2, being the Mount 

' Am. Geol., vol. 36, pp. 168-171. 
' Geol. N. J. (1868), p 263. 
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a u r e l  division of the Monmouth group, in the classification of 
:lark. The species which have been identified in the collections 
hat have been available for study are as follows: 

BRACHIOPODA. 
Terebrotella plicata Say. 

PELECYPODA. 
Cuczdlaea atztrosa Mort. 
C~~cdlaea tippawn Con. 
Ctecullue neglecta Gabb. 
Arco sutiopsis Con. 
Cmklliopsis ctuif onnis (Con.). 
Ostrea mesenterica Mort. 
Ostrea sp. 
Exogyra costad0 Say. 
Trigonia thoracic0 Mort. 
Neithea qziinquecostnt~ Lam. 
L i W  retudata L. & I?. 
Paranontica scabra Mort. 
Corimp tent& Whitf. 
Clwagella mmatcz Mort. 
Lwpisthu protexto Con. 
Venkllo conradi Mort. 
Crussdellites w b p k  (Con.) . 
Unicardium umbonutum ( Whitf.) . 
Cardium spillmani Con. 
Cmdium tenkstriatum ( Whitf.) . 
Cmdium trilineatum n. sp. 
Legumen planulatum Con. 
Pmpear decira Con. 

GASTROPODA. 
Lumtia h l l i  Gabb. 
Lrwlatkt sp. 
Gyrodes abyssima Mort. 
Gyrodes petrosa Mort. 
Gyrodes sp. 
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Xenophora leprosa Mort. 
Tm'tella vertebroides Mort. 
Turritella encrinoides Mort. J 

Anchura pennata Mort. 
Rostellaria fusiformis Whitf. 
Rostellwia cwto Whitf. ? 
C~yraca mortorri Gabb. 
Trachytriton atlataticri m Whitf. 
Pyrif usus mullicaensis ( Gabb. ) 
Pyropk tvochif ormis ( fiom. ) . 
Pyropsis richordsoni (Tuom. ) . 
Pyropsis sephnlirata Gabb. 
Pyropsis sp. 
S m ' f w  crosswick& Whit f. 
O d o n t o f w  mediwzs Whitf. 
Odontofwus sp. 
Turbinella alabamrsis Gabb. 
Twbinella pava Gabb. 
Volsltoderma ovata Whitf. 
Volutomorpha conradi Gabb. 
Volrttonaorpha ponderosa Whitf. 
Piestoc1zilus sp. 
Rostellites angdatus Whitf. 
Twbinopsis depressa Gabb. 
Turbimpsis curta Whitf. - 
Turbinopsis ? sp. 
Morea plicato (Whitf.) ? 
Citkara. rr~~rllictrcrisis Whitf. 
Actacon crctacea Gabb. 
Hamiltea mortorzi (Forbes). 

CEPH AWPODA. 

Heterocerns conradi Mort. 
Bacillitcs ova tus Say. 
Belctrtr~itella arncricarza Mort. 
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VERTEBMTA. 
Fish vertebrae. 
Bone of reptile. 
Coprolite. 

I n  a marl pit a t  Middletown (Locality I I ~ ) ,  a little more than 
mile west of the railroad station, the sandy Mount Laurel 

bed ( I  13l) is poorly exposed in the gullies by the roadside, the 
typical Navesink ( 1 1 3 ~ )  being well shown in the excavation a 
little higher up. 

Locality 113l.-This bed is more or less calcareous, with 
rounded quartz pebbles the size of peas. The exposure is not . 
well adapted for the collection of fossils and only a few species, 
all more or less fragmentary, have been identified, as follows: 

PELECYPODA. 
Gryphaea sp. 
Exogyra costata Say. 
Pectm sp. 
Gastrochaena ? (tube) 

GASTROPODA. 
Anchura pamata Mort. 
Pyrifusus mullicaertsis (Gabb) . 

Locality II~'.-The fossils here occur in a grayish, greensand 
marl, which has been dug for fertilizing purposes. The species 
which have been identified are as follows : 

B ~ C H I O P O D A .  
Terebratella plicata Say. 

PELECYPODA. 
Cucullaea neglecta Gabb. 
Ostrea mesenterica Mort. 
Gryphaca convexa Mort. 
Exogyru costata Say. 
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Dianchora echinata Mort. 
Attorr~ia argentaria Mort. 
Cardium tmtristriutu?n ( Whitf.). 

GASTROPODA. 
Morgarita obps i~na  (Gabb) . 
Lunatia halli Gabb. 
Gyrodes p~~troslrs (Mort.). 
Ttlrritella ouritloides Mort. 
Anchlrra pmnata (Mort.). 
Pyropsis trochiformis (Tuom.) 
Piestochilus mttcronda Gabb. 
Rostellites nusutus Gabb. 
Cithara mrcllicoensis Whitf. 

CEPHALOPODA. 
BelemniteUa americana Mort. 

Locality 12r.-At a locality in the Navesink marl about of 
a mile south of Oak Hill, and about 1% miles south of Middle- 
town, no complete collection was made, but the following species 
occur abundantly : 

BRACHIOPODA. 
Terebratella plicata Say. 

PELECYPODA. 
Ostrea mesentevica Mort. 

Locality 120.-In the bank of a small ravine on the east side 
of the New York and Long Branch Railroad, 1% miles north- 
west of the Red Bank station, the lower portion of the Navesink 
marl is exposed and has yielded the following fauna: 

PELECYPODA. 
C~ic~tllaea ncglectcc Gabb. 
Ostrea mesenterica Mort. 
Ostrea ?wtbta Mort. 
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Ostrea falcata Mort. 
Gryphaeostrea vomer (Mort.) 
Exogyra costata Say. 
Pecten qreinquenarh Con. 
Lima reticulafa (L. & F . )  
Cardium tenuistriatum (Whitf.) 

GASTROPODA. 
Lunatia halli Gabb. , 
Pyropsis retifer ( Gabb) . 
P-yropsis sp. 
Cithara mullicaensis Whitf. 

Locality 1267.-The section at this locality, Longstreet's marl 
pit near Crawford's Corner, has already been given (See p. 92). 
This fossiliferous bed in the Navesink marl is limited to  about 
2.5 feet, the fossils being sparsely represented below although 
a larger number of species are present there than in the upper one 
foot of the bed, which is a mass of shells of Gryphaea conzmt-a 
with some examples of Ostrea memterica, these being essentially 
the only species present. The fauna from this locality is the 
largest which has been collected from the Navesink marl proper, 
although a larger number of species have been recognized from 
the Mount Laurel facies at Atlantic Highlands. The species 
which have been recognized at this locality are as follows: 

ECHINODERMATA. 
Spine of echinoid. 

BRACHIOPODA. 
Terebratella plicata Say. 

PELECYPODA. 
Cucullaea antrosa Mort. 
Cuctrllaea neglecta Gabb. 
Axiwa subaustralis (d'Orb. ) . 
Pinna laqueata Con. 
Ostrea mesenterica Mort. 
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Ostrea nwnmouthensis n.sp. 
Grypltaea comexa Mort. 
Exogyra costata Say. 
Pectett ventistus Mort. 
Pcctnt conradi Whitf. 
Spondylus gregalis Mort. 
Lirtta pclagica Mort. 
Lima retictilata (L. 8: F.)  
Plagiostorrra erecta ( Whitf. ) 
Anotrtia argentaria Mort. 
Mytilus smock n.sp. 
Cori?ttya tclliiis Whitf. 
Clavagella ar?nata hlort. 
Liopistha protcxta Con. 
Cusptdaria jerseyensis n.sp. 
V~nie l la  cottradi Mort. 
Caproti,ta jerscycrrsis n.sp. 
Cardiurrr tenziistriattctn ( \Vhit f .  ) 
Panopea decisa Con. 

GASTROPODA. 
Ple~troto~ttaria crotaloidcs (Mort.) 
Margarita abyssitnu ( Gabb) . 
Scala sill,matti Mort. 
Larnatia lralli Gabb. 
Ggrodcs abyssima (Mort.) 
Gpodes  petrosa Mort. 
Xerrophora leprosa Mort. 
Tarrritella vertebroides Mort. 
Turtu'tella ertcrirzoides Mort. 
Atzclrt~ra pennaia ( Mort.) 
Anchura abrlbpta Con. 
Perissolax dubia ( Gabb) . 
Pyropsis frochiformis (Tuom.) 
Odontofzcs11~ typicalis Whitf. 
Turbinella alabamensis Gabb. 
Turbinella pmva Gabb. 
Piestochilus mucronatus Gabb. 
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Rostellites naslctus Gabb. 
Citlaara Mt~llicm~tsis Whitf. 
C i t b n  sp. 
H a m i ~ a  mortoni (Forbes). 

CEPH AMPODA. 

Belemnitella atnericana Mort. 

VERTEBRATA. 
Crocodile scutes. 

Henry Conover's marl pit is situated a little over 1.5 miles a 
little west of north from Holmdel. The Navesink fauna at this 
point occurs in two zones in the marl, the association of species 
being somewhat different in each. The following section has ' 

been recognized at this locality (Locality 128). 
128~. At the edge of the brook north of the marl pit 

the dark Wenonah sand is exposed, its depth being un- 
known. 

128~. Dark greensand marl, no fossils, ............... 4 feet. 
128~. Gray, brown or dark greensand marl, with 

many fossils, . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .,. . . . . . . .  2 feet. 
128~. Greensand marl, barren or but sparsely fossilif- 

erous, .................................................... 3 feet. 
128% Greensand marl with many fossil Gryplzaeo 

shells and other fossils, ..... .,. ..... .,. ................. I foot. 
128~. Greensand marl without fossils to top of bank, 15 f&t. 
Locality I,@.-The lowermost fossiliferous zone in Henry 

Conover's marl pit is marked by the common occurrence of Tere- 
bratella vwtzcxemii, a species which has not been recognized else- 
where, in the recent operations of the Survey. T. plicata occurs 
also, but it is a rare species in this bed, becoming much more 
abundant in the higher fauna in the same section. The complete 
fauna recognized here is as follows : 

ECHINODERMATA. 
Echinoid spines. 
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BRACHIOPODA. 
Terebratella vanuxemi L & F. 
Terebratella plicata Say. 

PUECYPODA. 
N m d o n  sp. 
I I I O C ~ Y ~ I I ~ G F  c o ~ l f ~ l t i ~ ~ - a . ~ ~ ~ t t l a t i ( ~  Roemer. 
Meleagrinella abnipta (Con.). 
Gryphaea conaexa Mort. 
Exogyra costata Say. 
Pecten venustus Mort. 
Pecten sp. 
Dianchora echinata Mort. 
Plagiostoma erccta (Whitf.) 
Crassatellites sp. 
Cardium tmuistratutn (Whit f. ) 

GASTROPODA. 
Gyro&s petrosus (Mort.) 
Tum'tella sp. 

CEPHAMPODA. 
Belemnitella americana Mort. 

Locality 12lP.-In the higher fossiliferous zone in the same 
marl pit, the following species have been identified: 

BRACHIOPODA. 
Terebratella plicata Say. 

~ U E C Y  PODA. 
Cucullaea neglecta Gabb. 
Ostrea mesenten'ca Mort. 
Gryphacca convcxa Mort. 
Lima pelagica Mort. 
Cardium tatuistriattcm (Whitf.) 
Cypritrteria sp. 
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GASTROPODA. 
Lunatia halli Gabb. 
Twritclla encrinoides Mort. 
Ancl~ura pe~znata. (Mort.) 
Pyropsis trochiformis (Tuom.) 
Rostellitcs nurutus Gabb. 

CEPHALOPODA. 
Belerrvrritella a~nericataa Mort. 

Locality 127.-Edgar Schanck's marl pit is situated a little 
less than mile soulthwest from that of Henry Conover, and , 

about 1.5 miles northwest of Holmdel. The bank from which 
marl has been dug is about 16 feet in height, and was largely 
covered with talus at the time it was visited by the writer. Ex- 
amples of Grypltaea convcxa and Ostrca trtcsntterica are abundant 
in the disintegrated marl of the talus slope. By digging through 
the disintegrated material it was found that the fossiliferous zone 
is apparently restricted to a thickness of about three feet near the 
mid-height of the entire ex'posure. In the lower portion of this 
zone the fossils are somewhat sparsely scattered through the marl, 
and the large G r y p h a  shells are inconspicuous,'but in the upper 
part these shells become more abundant, and at the very top of 
the zone there occurs a conspicuous shell bed about one foot in 
thickness made up almost exclusively of the shells of Gryphacn 
convexa. The entire fauna collected at this locality is as follows: 

BRACHIOPODA. 
Terebratelln plicata Say. 

PELECYPODA. 
Cricrt.llaea ~ieglccta Gabb. 

, Ostrea rwserrtericn Mort. 
Gryphaca convexa Mort. 
Exogyra costata Say. 
Pecten vetrustus Mort. * 

Cnrdium te~ruistriatum (Whitf.) 
8 PAL 
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GASTROPODA. 
Turritella cncrinoidcs Mort. 
Attch.ura p e n d a  Mort. 
Pyropsis trochiformis (Tuom.) 
Turbincila pama Gabb. 
Rostcllitw tlasritus Gabb. 

CEPHALOPODA. 
Bclemnitella a)ltericarta Mort. 

Locality 194.-At John Holmes' marl pit, I mile northwest of 
Holmdel, no attempt was made to make a'complete collection, but 
the following species were recognized during a few minutes' visit 
to  the locality : 

BRACHIOPODA. 
Terebratella, plicata Say. 

PELECY PODA. 

Ostrea twsenterica Mort: 
Gryphaea COllVEXa Mort. 
Exogyra costa,ta Say. 

CEPHALOPODA. 
Baculites ovattrs Say. 
Belmnitello americana Mort. 

Locality 131.-In Obadiah Herbert's marl pit, just east of the 
village of Marlboro, an extensive exposure of the Navesink marl 
may be seen. At the time this locality was visited by the writer, 
however, the pit was not being operated, and little opportunity 
was afforded for the collection of fossils. The following species 
which were secured, doubtless represent but a small percentage 
of the entire fauna, which might be collected under more favor- 
able conditions : 

BRACHIOPODA. 
Terebratella plkata Say. 

NEW JERSEY GEOLOGICAL SURVEY



MOUNT LAUREL-NAVESINK. 115 

PELECY PODA. 

Cucrrllaca neglecta Gabb. 
Ostrca mesenterica Mort. 
Grjphnea cortvexa Mort. 
Gryphacostrea vomer (Mort.). 
Pecten ventcstrrs Mort. 
Lithophaga ripleyana (Gabb. ) . 
Carditttn fntuistn'atunt (Whitf.) 

CEPHALOPODA. 
Belem?litdla americana Mort. 

Locality 133.-In an old marl pit 3 miles west of Freehold, 
and I mile a little east of south from Tennants station, a t  the 
head waters of a small tributary of Wemrock Brook, the lower 
portion of the Navesink is shown, and the following species of 
fossils have been collected : 

PELECYPODA. 
Cucullaca arltrosa Mort. 
Gervilliopsis ensifonnis (Con. ) 
Inocermrtus confert int-mnulat  Roemer. 
Exogyra costata Say. 
Pecten venwtrrs Mort. 
Pecten tenuitestus Gabb. 

GASTROPODA. 
Margarita abyssima (Gabb.) . 
Lunatia halli Gabb. 
Turritella encrinoides Mort. 
Anchura pmnata (Mort.). 
Trachytriton atlantkirnt Whitf. 
Volutomorpha coptradi Gabb. 
Cinulia naticoides Gabb. 

CEPH ALOPODA. 

Belemniteila anterich~a Mort. 
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VERTEBRATA. 
Shark's tooth. 
Enchodus (tooth). 

Along the road leading up the hill south of Walnford, the 
Mouvt Laurel sand and Navesink marl are exposed, the transi- 
tion from'the pure red or yellow sand to the sandy marl being 
gradual. 

Locality z48I.-The lower portion of the section at this locality 
is a pure quartz sand, stained with iron to a bright orange or 
yellow color. Fossils occur in these beds, but they are for the 
most part poorly preserved, about the only species represented 
being Ostrea fdccnta Mort., and a small, convex GryphueuAike 
shell, all in the condition of casts. A little higher up the beds 
gradualy become more glauconitic, but are much decomposed. 
In addition to the species already mentioned, Plicatzrla urticosa 
Mort., Paranomia scabra Mort., and Bele?nnitclla amcricana have 
been detected in this higher portion of the bed. These fossils 
are distributed through 10 feet or more of strata. 

Locality ~qP.-Lying above these beds already mentioned, 
there is three feet, more or less, of ferruginous, sandy, highly 
decomposed greensand marl, exposed in the gullies by the road 
side near the top of the hill, which is abundantly fossiliferous. 
There is, however, no sharp line between this bed and the sub- 
jacent one. The fauna collected from this bed comprises the 
following species : 

BRACHIOPODA. 
Tercbratella plicata Say. 

VERMES. 
Harnu1u.y lineatus n. sp. 

PELECYPODA. 
net nod or^ errfalrlensis Gabb. 
C~icrillncu n~rtrosn Mort. 
rlsirlca slrbarrstralis (cl'Orb. ) . 
Pinna laqucata Con. 
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Gryphaea convexa Mort. 
Exogyra costata Say. 
Trigonia sp. 
Plicatula urticosn Mort. 
Spondyltrs gregalis Mort. 
Lima retictrlata (L. & F . ) .  
Lithophuga ripleyana (Gabb) . 
Liopistha protexta Con. 
Veniella trigona Gabb. 
Crassatellites subplanum (Con.). 
Cardium spill~nuni Con. 

g Cyprimeria sp. 
Mcretrix e~~fattlmtsis Con. 
Corbula crassiplica Gabb. 

GASTROPODA. 

Margarita abyssinaa (Gabb) . 
Lunatia halli Gabb. 
Gyrodes petrosus (Mort.) 
Tum'tella endnoides Mort. 
Anchlva pennutcl. Mort. 
Trachytriton atlanticum Whitf. 
Volzctornorphn conradi Gabb. 
Ttcrbinopsis depressa Gabb. 

CEPH ALOPODA. 

BacilIites ozvtus Say. 
Belemnitella americana Mort. ' 

CRUSTACEA. 
Callianussa mortoni Pilsb. 

VERTEBRATA. 

Shark's tooth. 

Locality 149.-From a natural outcrop of the Navesink marl 
in a tributary of Crosswicks Creek, about I mile south of the last 
locality, the following species have been collected : 
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BRACHIOPODA. 
Terebratella pluata Say. 

VERMES. 
Hamulus lineatus n. sp. 

PELECYPODA. 
Cucullaea antrosa Mort. 
Arca uniopsis Con. 
Axirrca subazwtralis (d'Orb. ) . 
Ostrea mesenterica Mort. 
Gryphaea convexa Mort. 
Gryphaeostrea vomer (Mort.) 
Exogyra costata Say. 
Pecten venirstw Mort. 
Pecten tenuitestus Gabb. 
Pecten whitfieldi n. sp. 
Pecten orgillensis Con. ? 
Lima pelagica Mort. 
Lima reticulata (L.  & F.). 
Plagiostoma erecta ( Whitf.) 
Mytilus srnocki n. sp. 
Liopistha protexta Con. 
Yeniella conradi Mort. 
Yeniella t r igow Gabb. 
Crassatellites s~~bplanlim (Con.). 
Cardium tenuistriattcm (Whitf.). 
L e g u m n  planulatzrrn Con. 

GASTROPODA. 
Margarita abyssima (Gabb) . 
Delphirrula sp. 
L~utatin. halli Gabb. 
Gyrodes petrosus Mort. 
T~trritella zrertebroidcs Mort. 
Tunitella mcrinoides Mort. 
Anchura pettnatn (Mort.) 
Triton precedens Whitf. 

NEW JERSEY GEOLOGICAL SURVEY



MOUNT LAURELNAVESINK.  1 19 

Trachytriton otlanticum Whitf. 
Pyrifusus mullicamsis (Gabb) . 
Odontofusus typicus Whitf. 
Odontofusus nzedians Whitf. 
Turbinopsis curta Whitf. ? 
Actaeon cretacea Gabb. 

CEPH ALOPODA. 

Belemnitella americana Mort. 

C R U S T A C ~ .  
Callianarsa mortoni Pilsb. 

Locality 147.-This locality is situated about %* of a mile 
south of the last, and about 2% miles northwest of New Egypt. 
The beds are the lower portion of the Navesink marl and are 
exposed in the bank of a tributary of Crosswicks Creek which 
joins the main stream almost opposite t& mouth of Lahaway 
Creek, just east of the wagon road, about of a mile from 
Crosswicks Creek. Several distinct beds may be recognized. 

I&. This is a gray sand exposed in the bank of the creek 
about go yards east of the bridge. No fossils were obtained from 
it and its depth was not determined. I t  should probably be re- 
ferred to the Wenonah sand. . 

1 4 7 ~ .  This is a gray, arenaceous bed, one foot in thickness, 
with very little glauconite, containing vast numbers of Belemni- 
tellq Gryphaca and Exogyra, examples of all these species being 
of exceptionally large size. The number of species present in 
the fauna is small, as follows : 

PELECYPODA. 
Ostrea fdcata Mort. 
Gryphaea convexa Mbrt. 
Exogyra costata Say. 
Neithea quinq~tecostata (Sow.). 

CEPHALOPODA. 
Bekmnitella arnericatza Mort. ' 
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I@. Lying above the bed containing such an abundance of 
Belcmnitella there are about 18 inches of gray, sandy marl, whose 
fauna contains a larger number of species, although the number 
of individuals is very much smaller. The following species have 
been identified : 

FELECYPODA. 
Cucidlaea antrosa Mort. 
Exogyra costata Say. 
Pectoz whitfieldi n. sp. 
Veniella trigona Gabb. 
Tetrea paralis Con. 
Cardiuttt spilltnani Con. 

GASTROPODA. . 
Margarita abyssima (Gabb.) . 
Lu.natk halli Gabb. 
Anchura pennata Mort. 

CEPHAMPODA. 
Bele~nnitetla americatta Mort. 

147~ .  This bed is about I foot in thickness and contains a 
larger fauna than either of the two lower horizons. It is still a 
sandy marl, but the glauconite content is larger than in the beds 
below. In the fauna of this bed Gryplzaea is again abundant, but 
Belemnitello is one of the less common species. The following 
species have been identified : 

BRANCHIOPODA. 
Terebratelln plicata Say. 

VERMES. 
Hamulzis lineatzrs n. sp. 

PELECYPODA. 
Ciicirllaca antrosa Mort. 
Axitlca st~baustralis (d'Orb.) . 
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Inocmmnw confertim-annrdatus Roemer. 
Ostrea mesenterica Mort. 
Gryphaea convcxa Mort. 
Gryplraeostica v o m r  Mort. 
Exogyra costata Say. 
Trigonia sp. 
Pecten tenuitestus Gabb. 
Pecfcn argillensis Con. 
Linul pelagica ( Mort.). 
Lilnu reticulafa ( L. & F.) . 
Anomia argentaria Mort. 
Parar~omia scabra Mort. 
Veniella trigona Gabb. 
Crassatellites sirbplan zcs (Con. ) . 
Unicardium u m b o l ~ t u m  ( Whitf.). 
Cardizt rrt spillma?ti Con. 
Meretrix eufaulensis (Con.). 

GASTROPODA. 
Margarita abyssimz Gabb. 
Lunutia halli Gabb. 
Gyrodcs abyssimu Mort. 
Gyrodes petroslcs Mort. 
Turritella vcrtebroides Mort. 
Atzckura pennnta Mort. 
Pyropsis retifer (Gabb.) 
.Turbinella alubamensis Gabb. 
Volutomorpha conradi Gabb. 
Cithara nrulliccrerlsis JVhit f. 

CEPHALOPODA. 
Baculites ovatus Say. 
Belonnitclla a?rtericatzo Mort. 

Locality 195.-In the immediate neighborhood of the locality 
s t  described, are Bruere's marl pits, which furnished a number 
I specimens used by Whitfield in the preparation of his mono- 
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graph. A collection in the State Museum at Trenton, ascribed 
to this locality, has been available for study by the writer in 
which the following species have been identified: 

ECHINODERMATA. 
Echinoid spine 

BRANCHIOPODA. 
Terebratella plicata Say. 
Terebratella vanuxemi L. & F. 

VERMES. 
Hamulus lineatus n. sp. 

PUECYPODA. 
Cucullaea an trosa Mort. 
Arca irniopsis Con. 
Axisea sstdaustralis ( d'Orb. ) . 
Ir~ocernrrlits confcrtirrl-ar~,rtdatt~s Roemer. 
Ostrea falcata Mort. 
Ostrea tnesenterica Mort. 
Ostrea sp. 
Gryphaea convern Mort. 
Grjrphaeostrea zfonzer Mort . 
Exogym costata Say. 
Pecten uarustlrs Mort. 
Prcten whitfieldi n. sp. 
Neithea sp. 
Spotldylus gregalis Mort. 
Lima reticulata (L. & F.). 
Paratlamia scabra Mort. 
Lithophga ripleyalla ( Gabb. ) . 
Corimya tenisis Whitf. 
Liopisthu protexta Con. 
Verzr'ella trigona Gabb. 
Cra~satellites subplanus (Con.). 
T e ? ~ a  parilis Con. 
Cardium spillfira?ti Con. 
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Card im  tenuistrktum ( Whitf.) . 
cyp;imeria sp. 
Legunren p ~ m r d d u m  ( Con.). 
Leptosolen biplicata Con. 
Panopea deciso Con. 
Cartrochaena whitfieldi n. sp. 

GASTROPODA. 
Morgwita abyssima Gabb. 
Lunutia Mli Gabb. 
Luncctia ? pauperato ( Whitf.) . 
Luncrtia sp. 
Gyrodes petrosus Mort. 
Xenophora leprosa Mort. 
Turritcllo ~ncrinoides Mort. 
Turritella verfebroides Mort. 
Ancllura pcnnata Mort. 
Anchura abrupta Con. 
Trachytriton atlanticum Whit f. 
Perissolax dubia Gabb. 
P y r i f w  muIlicaensis Gabb. . 
Pyropsis whitfieldi n. sp. 
O d o n t o f w  typicus Whitf. 
Odontofusus medMMtts Whitf. 
Turbinella pawa Gabb. 
Voldodcrma ovata Whitf. 
Piestochilus mucroltatus ( Gabb) . 
Piestochilus bella (Gabb) . 
Piestochilzts sp. 
Rostellitcs nanltus Gabb. 
Tuabinopsis depressa Gabb. 
T w b h p s i s  devota Whitf. 
Cithma mdlicaensis Whit f . 
C i t k a  sp. 

CPPHAMPODA. 
BacuIites ovatus Say. 
Belemnitella a w i c w t a  Mort. 
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CRUSTACEA. 
Calliavzassa tnortovli Pilsb. 

Locality 150.-From an exposure of the Navesink marl, 1% 

miles northwest of Jacobstown, and about I f / z  miles southwest 
of Arneytown, the following fauna has been identified: 

BRACHIOPODA. 
Tcrebratella plicata Say. 

VERMES. 
Ha.rl~ziltis lirrcntzts n. sp. 

PELECYPODA. 
Ncrnodorr etcfazrlmsis (Gabb) . 
Citcullaea antrosa Mort. 
Ciccullaea tippanu Con. 
Arca sp. 
Asitlca srrbarrstralis (d'Orb. ) . 
Pinnu laqrcea.ta Con. 
Ostrea mesenta'ca Mort. 
Gryphaca convexa Mort. 
Grypltaeostrea vonier Mort. 
Exogyra; costata Say. 
Pccta, zvhitfieldi n. sp. 
Littta pelagic0 Mort. 
Liopistha sp. 
Crassntcllitcs sr~bplma XIort. 
Cardwrn spillmutti Con. 
Cardizim sp. 
Lcptosolen biplicata Con. 

GASTROPODA. 
Mmga'rita abjfssimcr 'Gabb. 
Lzitzatia, halli Gabb. 
Gyrodcs pctrosa Mort. 
Xettophora leprosa Mort. 
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Turritella enminoides Mort. 
Turiitella vertebroides Mort. 
Anchwa pennata Mort. 
Triton precedens W hitf. 
Trachytriton sp. 
Volutomorpha gabbi Whitf. 
Ci?r.dia lzatuoides Gabb. 

CEPHLAPODA. 
Narrfilrls dekayi Mort. 
Bclentnitella ~ntericana. Mort. 

CRUSTACEA. 
Callianassa ntortoni Pilsb. 

Locality 166.-An exposure by the roadside, I mile southwest 
sf Mount Laurel, is arenaceous with some calcareous material, 
but with no glauconite, and it may evidently be referred to  the 
Mount Laurel. This locality has yielded the following fauna: 

PUECYPODA. 
Cuctrllata a?ltrosa Mort. 
Am'ilca subaustralis (d 'orb.) .  
Gryphaeostrca vonter Mort. 
Exoggva cosfato Say. . 
Pectmt craticulw Mort. ? 
Cadium tertuistriatum (Whitf.).  

GASTROPODA. 
Lunatia hulli Gabb. 
Tl~rritella: zlcrtcbroidcs Mort. 
Anchztrca pmnata Mort. 
Pyrifzcsru nudlicae~rsis (Gabb) 
Volt&omorpka co~tradi Gabb. 

CEPHALOPODA. 
BelemniteNa americana Mort. 
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Mullica Hill has long been a noted locality for New Jersey 
Cretaceous fossils. The fossil locality is in the village, the ex- 
posure being in the hillside just south of the railroad trestle. The 
section at this point is as follows (Locality 1%) from the base 
upward. 

169'. Yellow or red quartz sand without glauconite, about 20 

feet exposed at the base of the bluff. The contained fossils are 
poorly preserved casts, but Bclcmtlitclla amcricaaa, Gr-,lpkac?a 
and Neifheo have been recognized, and the bed may be confi- 
dently referred to the Mount Laurel sand. 

1%" Above the yellow sand is a 5-foot, indurated shell bed, 
filled with fossils. The matrix in which the fossils are imbedded 
is sandy, with pea-like quartz pebbles, the whole colored dark- 
green by a considerable percentage of glauconite. The shells of 
those species which are not represented by casts, have for the 
most part been replaced by the mineral viviajtite, a .phosphate of 
iron doubtless derived from the glauconite. , 

169~. Above the shell bed, a nearly pure greensand marl con- 
tinues to  the summit of the exposure. 

Locality 169~.-The fauna of the shell bed exposed at Mullica 
Hill has yielded the following'species, although the list is doubt- 
less incomplete : 

ANTHOZOA. 
Paracjlcrtl~lus zpatoglzcnti n. sp. 
Undetermined &rat. 

ECHINODERMATA. 
Cardiastcr srnocki Clark n. sp. 

BRACHIOPODA. 
Terebratella pluata Say. 

PELECYPODA. 
Cucullaea neglecta Gabb. 
Gervilliopsif ensiformis (Con.). 
Inocerwrrtu con fmtin~-unt~ulatrrs Roemer. 

NEW JERSEY GEOLOGICAL SURVEY



MOUNT LAUREL-NAVESINK. 127 

Ostrea mesetttericca Mort. 
Gryphaea cotzvexa Mort. 
Exogyra costata Say. 
Trigonia sp. 
Pecten venustus Mort. 
Pecten conradi Whitf. 
Neithea qukquecostata; (Sow.) . 

Plicatula ~nzillicac~~sis n. sp.  
Diattchora echinata Mort. 
Linm pelagica Mort. 
Lima reticulata ( L. & F.) . 
Lima. sp. 
Lithophaga ripleymta (Gabb) . 
Corimya tenuis Whitf. 
Liopistltc~ protexta (Con. ) . 
Ventidla conradi Mort. 
Cra~satellites subp1a.n~ (Con.). 
Cardium kiimmeli n. sp. 
Teredo sp. 

GASTROPODA. 
~leuro to iar ia  crotaloides (Mort.) 
Lorouatia M l i  Gabb. 
Gyro&s abysslma ( Mort.) 
Gyrodes petrosa Mort. 
Twi te l la  encrinoides Mort. 
Anchura pennata Mort. 
Anchura ? sp. 
Perissolax dubk ( Gabb) . 
P y r i f w  mdlic& (Gabb). 
P y r i f u w  mcrcfmladi Whitf. 
Pyropsis trochiformis ( Tuom. ) . 
Pyropsis septemlirafa Gabb. 
Odontofww typicus Whitf. 
Turbinellar alabamensis Gabb. 
Volutomorpha cotzradi Gabb. 
Piestochilw sp. 
Turbinopsis elevata Whit f.  
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CEPHALOPODA. 
Nautilrts dekayi. 
Baculites &us Say. 
Belemnitclla america?ra Mort. 
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Odontofusus t ~ ~ p u u s  Whitf ............. 
Turbrnrlta o l d a r n c n ~ s  Gabb.. .......... 
Turhinclla panpa Gabb.. ................ 
Call~amssa mortoni Pilsb.. ............. 
Arm wniopsir Con ..................... 
Pinro laqueato Con.. .................. 
Genillwpsis cluiformb (Con.). ........ 
Pectm tcnuitrst~u Cabb.. .............. 
Nritlrro quinqurcostata Lam.. .......... 
Spondylus yrrcahr Mort.. ............. 

.Dianci~ora cchirrata (31ort.). ........... 
........... Pla~iostoma crccta (\Vhitf.) 

Anclmk or~entaria Mort ............... 
L c ~ u m r n  planulntwm (Con.).. .......... 

............. .................. 
Prrissolax dubio (Gabb).. 

Lrpfosokn hiplicotn Con.. 
Panopm drciso Con.. ............. 
Odontofuscu mrdians Whitf.. .......... 
Pirstocliilw mucronatw Gabb.. ........ 
Turbinopsis drpressa Gabh ............. 

8 8 ,  

Tecbratrflo mumi L B F .......... -I-I-I-I-1-1 2i i I 
N m o d o n  eufaulrnsb Gabb ............. - 1  41-1-1 r - 21 31 11- - 
Cucvllara tippa110 Con .................. 
P ~ r t e n  conradi Wtiitf .................. 
Pcctrn argillmrir Con .................. 
Plicalula urtirnsa Mort ................. 
Jfj~ti1u.r smocki n. s p  ................... 
I'nicordium wmbonatwm (Whitf.). ..... -I-1-1-1 r 1-1 21 1 
Tenco parilis Con.. .................... I! 21 51-1-1 21 21 21 r 
~ V c r r h i r  e u f o u ~ m ~ s  Con.. ............. -I-1-1- r I 11 21-1-1- -I- - 

9 PAL 

NEW JERSEY GEOLOGICAL SURVEY



CRETACEOUS PALEONTOLOGY. 

1 1 1 1  I Plesttalonnrio crotaloider (Mort.). .... - r -  -,--I--/ a]- - 
Anrlrura ahrupta Con.. ................ - - 1  ?I-<- 
Triton precrdrns \Vhitf ................ -!---- --I--;-  
PyropJis rrlilrr Gabb.. ................-- - 
Pyropsis scptrmlirota Gabb.. ........... 
Volutodnma ozmta Whitf.. .......... 

I ' ............. - Turbiltopsis curto Whitf.. . -  - . - , - I -  
Turhittopsis e lm~afa \Vhitf.. ............ - - - , - - ( - :  31 
tlitointr cretot-ca Gabh.. ................ 

................. 
Pqwyuthw vowahmi n. sp.. .......... .I- - 1 - 1 - ~ - ~ - ~  I 

........ Cordiostrr smoc-1:; Clark n. sp.. .,- 1 - - ' - I -  , 1-1 I I / 
Afclragrinella ol*rnpta (Con.).. ......... t-1-1-,-1-1-1 I I 
Ostrea w u t a  Mort .................... 
Osfrca n w n ~ n o u t l t c ~ i s  n. sp.. ..... 
T r i ~ o n i a  fho~acica Mort.. .............. 
Pcctrn croticulus Mort.?. 

PlicaruIa ~r1111lrcclt.nsis n. sp.. 
............ Pectcn quit~qurt~oria Con.. 

.......... 

........... C~~spidoria jt-r.t~.yrtlsis n. sp.. 
Caprotina jerseyensir n. sp.. 
C-ordi~l~t~ k ~ o t t ~ ~ r ~ . / i  11. sp.. . . . . . . .  
Cardium trilinmtum n. sp.. ............ 
CorOula crassiplica Gabb.. ............. ,- 51 5'-'- 21 I (  2 - 
Gostroihao~a :c.lrittFrldl n. sp.. ......... .- - - - 1 - 1 -  I l 1 
Sralo sillmani hlort.. ................. ........ Lut~atia * poupcrota (Whitf.) .  
Rostrllmio fusiformis Whitf.. ......... ............. Rostcllaria curta Whitf.?. 
C:\lprozo irtorloni (;nhl,.. .............. ........ 

1- - 1 - ' - 1 -  

/ 11-1- 
P y r i f u s w  nmrfartandi (Gabb).. I -  -- - I -  - I 
Pyropsis ufhitfirldi n. s ................. 1-1 I I ....... Pyropsis richmdsosi ($"om.). ..I- I t-'- 4 - 1  I \- - 
Scwifusus  crosn~ickcnsis Whitf.. ...... ( _  - 1 -1 -  _ _ I 

4 1 1~~'oli~tonrorplro gabhi Whitf.. ........... ---- I - -  , ,  1 
l'olutommphn poctdrroso Whitf.. ...... 1- _ ; _ ; _  l -  I 
Pirstoclrilnz brlla (Gabb).. ... ;. ...... . I - I - I - - ! -  - I 
Rostrllitrs on~u la tus  Whitf.. ........... - I - ' - ! -  - I I- .............. Jforra plicafa ( Whitf.) ?. 
Cylicltna recta Gabb.. 
Hrleroceras conradi Mort.. ....... 
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ANALYTICAL DISCUSSION O F  THE MOUNT LAUREL-NAVESINK 

FAUNA. 

The  following summary presents the data recorded in the above 
table in a condensed form, showing the number of species com- 
mon to the Mount Laurel-Navesink and to each of the other for- 
mations in the series. Fifty-four of the total I 12 species in the 
fauna, or 48 per cent., have not been recognized in any other 
horizon : 

Cliffwood, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Merchantville, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Woodbury, 14 
Marshalltown, ........................................ 20 

Wenonah, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 
MT. LAUREL-NAVESINK, . . . . . . . . . . . . . . . . . . . . . . . . .  I 1 2  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Red Bank, 23 
Tinton, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

Ripley Group, etc., .................................... 48 

A careful analysis of the Mount Laurel-Navesink fauna shows 
several peculiar characteristics in which it differs from any of the 
other faunas of the series. In the first place the number of recog- 
nized species is larger than in any of the other faunas, a fact 
which might be due to the larger number of localities from which 
collecti'ons have been examined. However, from many of the 
localities recorded, it was quite impossible to make complete col- 
lections, and only a few of the common species, such a s  could be 
gathered in a few minutes' search, were secured, and while the 
larger number of localities may account in part for the larger 
fauna, it cannot wholly do  so, and it is certainly true that this 
horizon actually does contain a larger fauna than any of the 
others. 

In  the second place this fauna contains a much larger propor- 
tion (4876) of species which are restricted to it than does any 
other in the series, as may be seen in the following table 
showing the percentages of restricted species in each fauna. 
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Formaticr~. Restricted. E ~ t r a t e ~ t o r i o l .  
.......................... Cliffwood, 40% 49% 

Merchantville, ...................... 32% 42% 
......................... Woodbury, 33% 45% 

. . . . . . . . . . . . . . . . . . . . . .  Marshalltown, 23% 60% 
.......................... Wenonah, 23% 62% 

Mt. Laurel-Navesink, . . . . . . . . . . . . . . .  48% 42% 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Red Bank, 9% 69% 

Tinton, . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21% 60% 

Accompanying this larger percentage of species which are 
restricted to this fauna in New Jersey, the above table shows 
further that there is a decided reduction in the percentage of 
species which are extra-territorial in their distribution, or in 
those which occur also in the Ripley faunas of the Gulf border 
region, only 42 per cent. being recognized. These two facts, 
when taken together, suggest that there was an immigration of 
species into the region from some other direction than the south. 

A third peculiarity of this fauna is the large number of gastro- 
pods present, as compared with the other faunas in the series, a 
fact which is shown clearly in the following table recording the 
number of species of Pelecypods and Gastropods in the several 
faunas. 

Pelecypoda. 
Cliffwood, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 
Merchantville, ............................ 6i! 
Woodbury, ............................... 65 
Marshalltowr, . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35 
Wenonah, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59 

. . . . . . . . . . . . . . . . . . . . . .  Mt. Laurel-Navesink, ' 56 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Red Bank, 38 

Tinton, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

I t  is seen from this that in the Mount Laurel-Navesink fauna 
a nearly equal number of Pelecypods and Gastropods are present, 
while the Gastropods do not exceed 50 per cent. of the Pelecypods 
in any other fauna of the series1 In the Red Bank and Tinton 

' I f  the undetermined species were included in this estimate the total num- 
ber of gastropod species would more than equal the number of pelecypods. 
Also, if these ~~ndetermined forms were included the percentage of restricted 
species would be materially increased, and the percentage of extraterritorial 
one reduced. 
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formations the actual number of Gastropods should be greater 
than the table indicates, because of several undetermined forms, 
but if all these species were included the proportion would not 
nearly reach that shown by the Navesink fauna. 

The two species occurring in the Mount Laurel-Navesink 
fauna, which may be taken as the most characteristic members 
of the fauna, are Bele?rinitella antericana and Terebratella plicata. 
Neither of these occur in'any of the other faunas of the series. 
The first of them has been detected in 19 of the 22 localities 
which are recorded, and with a little search the species would, 
doubtless, be found also in the other three. The second species 
has been recognized in only 1 5  of the localities, but this, too, 
would, doubtless, be found in most of the others were complete 
collections available. These two species are totally different from 
any of the forms which have preceded them in the region. They 
could not have been derived through the processes of evolution 
from any members of preceding faunas in New Jersey, and must 
be considered as  representatives of an immigrant element in the 
fauna. Belent~utella aw icana  occurs at  widely distributed local- 
ities in the southern States, but it is always a rare form, while 
in New Jersey it is usually common and is frequently abundant. 
Terebratella plicata, however, has not been recorded from any 
of the localities of the Gulf-border region. The relationships of 
B. ammicaw are more close with the European B. fnucronata 
than with any other species; in fact, it is doubtful whether the 
two should be considered as specifically distinct. In England and 
France this species is highly characteristic of a horizon near the 
summit of the Senonian. Terebratella plicata does not have so 
close an ally in the European faunas, its closest relationship evi- 
dently being with T. mnenurdi Lam. of England and France. In 
Europe this brachiopod occurs in the Upper Greensand, a hor- 
izon considerably lower in the Upper Cretaceous than the Belcm- 
rtitrlla r~ctccrorlata zone. Still, the mcurrence in European faunas 
of a brachiopod so similar in form to this American shell, and 
the entire absence of any related forms in other portions of 
America, as well as the close relationship or identity of the species 
of Belemnitella, strongly suggests a European origin for this 
conspicuous immigrant element in the Belematitella fauna of the 
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Mt. Laurel-Navesink formations in New Jersey. It is not neces- 
sary to  assume that this faunal element in New Jersey immi- 
grated directly from the regions in Europe where the Belemnitella 
mucrotwta zone is known to occur, since the facts may be inter- 
preted to mean that this Bclenrnitella fauna has migrated from 
some unknown province into both the regions where it is now 
known to occur so conspicuously, in America and in Europe. 

If the assumption is correct that the Belen~nitella element of 
Mount Laurel-Navesink fauna was an immigrant from the east, 
possibly from Europe, it is strange that it did not spread down 
the Atlantic coast and occupy a conspicuous place in the faunas 
of the Gulf-border region. It is true that the Bclemrtitella does 
occur rarely in the south, although it is never a conspicuous mern- 
ber of the faunas, but Terebratella plicata is not known to occur 
in that region at all. It  is possible that the explanation of the 
rarity of this element in the faunas of the South may be due to 
the debouchure of a great Cretaceous river near the present posi- 
tion of the Delaware or Chesapeake bays. A great stream of 
fresh water might, under certain conditions, be a more or  less 
efficient barrier to the coastwise migration of certain forms of 
shallow water life. To  the squid-like Belemnites, however, such 
a barrier would doubtless be less effective than to the brachiopods. 
This explanation of the distribtition of the faunas is offered only 
as a suggestion, since it is difficult to tinderstand why such a 
barrier should not have been just as effective against the spread 
of certain conspicuous forms in the fauna which are evidently 
of southern origin, as against organisms migrating in the oppo- 
site direction, although the southern forms, so far as they are 
recognized, are pelecypods and gastropods, while Terebratella 
plicata, the one form which most clearly suggests a barrier of 
some sort, is a brachiopod, a very different type of organism. 

Aside from this foreign element in the Mount Laurel-Navesink 
fauna, we find recurring here the conspicuot~s Exogyra element 
which had first appeared in New Jersey in the Marshalltown 
fauna, althougll E. portdcrosa of the earlier fauna has given place 
here to E. costata. This species differs from the Bclcntnitella 
and Trrebratella, in being a conspicuous member of the Upper 
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Cretaceous faunas of the Gulf-border region in America, where 
it is more abundant, apparently, than in New Jersey. I t  may be 
safely assumed that this species and some of its associates origi- 
nated in this southern region in America and spread northward 
to New Jersey, probably continuing eastward to where it is found 
in the European faunas. The Gryphaea convexa is perhaps not 
distinct from the abundant European G. vesicularis Lam., and 
the same or  closely allied forms occur commonly in the faunas of 
the Gulf border region. I t  may have originated in the New 
Jersey faunas from Europe or the east, although its appearance 
in New Jersey in the Marshalltown associated with the southern 
Exogyra ponderosa, before the appearance in the region of the 
more clearly European Belemnitella, suggests that its origin also 
was frem the south. 

With the incomplete knowledge which we must necessarily 
possess of most fossil faunas, it is difficult to analyze them 
exactly into their component elements. Undoubtedly a consider- 
able number of other species accompanied Belonwitclla and Tere- 
bratella in their migration from the east, and it may be assumed 
that all the species characteristic of this fauna alone in New 
Jersey and not known to occur elsewhere in America belong to 
this class. Further faunal studies, however, especially in the 
Gulf-border region may change the status of many of these 
species, and it is not improbable that some molluscs which accom- 
panied Belc~nnitella from the east spread into the southern region. 
just as Belemnitella itself is known to have done. 

A third conspicuous element in the Mouilt Laurel-Kavesink 
fauna, distinct from the European Belc~ntzitella and its associates, 
and also from the southern Exogyra element, is the Cucidlaca 
fauna recurrent from the Merchantville and the Marshalltown. 
The largest number of Mount Laurel-Navesink species common 
to any other fauna of this New Jersey series, is fouild in the 
Merchantville, and among these species are to be found such ' 
highly characteristic forms as Axinea stc.bawtra1i.s and Czic~illaea 
mltrosa, with an entire absence of the characteristic members of 
the Lucina cretacea fauna of the Woodbury clay. 

The most characteristic species of the foreign immigration 
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element of the Mount Laurel-Navesink fauna, Belemnitella 
americana and Terebratella plicata, are restricted absolutely to 
this horizon in New Jersey, and the zone through which they 
occur undoubtedly represents a strict zone of contemporaneity 
through the Cretaceous sediments of the State. This contkm- 
poraneous life zone, however, does not conform strictly with 
the stratigraphic relations of the sediments, since the Belemtritella 
fauna occurs in both the Mount Laurel sand and the Navesink 
marl. The stratigraphic line between these two formations cuts 
diagonally across the life zone from near its lower limit in the 
northeast to its st~mmit in the southwest. The fauna of this life 
zone, in its entirety, is a composite assemblage of life having at 
least three distinct elements: ( I )  the indigenous, shifting, Cu- 
cullaea element recurrent from the Merchantville and the Mar: 
shalltown; (2)  the southern Exogjva element, recurrent from 
the Marshalltown, and ( 3 )  the foreign Belemttitella element, 
probably an immigrant from Europe. 
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The  Red Bank sand, the "red sand" of Cook, has its most 
characteristic development in eastern Monmouth County. In the 
lower beds of the formation there is a gradual transition from 
the subjacent Navesink marl, from 10 to 20 feet of the lower 
beds being dark-colored sandy clays, with more or less glau- 
conite. The great mass of the formation, at least in the weath- 
ered condition in which it is usually seen, is composed of a highly 
characteristic, very ferruginous red sand. The total thickness of 
the formation in eastern Morimouth County is nearly IOO feet. 

Towards the southwest the Red Bank sand becomes much less 
characteristic, the bed being reduced in thickness, until beyond 
the western border of Monmouth County the formation cannot 
be differentiated. I t  has already been shown how the Navesink 
marl of eastern Monmouth County is displaced in its southward 
extension by the greater and greater development of the sub- 
jacent Mount Laurel sand. I t  is undoubtedly true that the 
Belemnitella fauna of the Mount Laurel-Navesink represents a 
contemporaneous life zone, and consequently the boundary line 
between the Mount Laurel and Navesink is not a contempo- 
raneous line, but in passing from the northeast to the southwest 
represents a later and later time until finally the sand deposition 
continues through the entire period of deposition of the Nave- 
sink marl of eastern Monmouth County, and the greensand 
deposition becomes contemporaneous with the typical Red Bank 
sand of the more northeastern area, and continues without in- 
terruption into the Hornerstown marl formation. The disappear- 
ance of the Red Bank sand to the southwest, therefore, does not 
represent any lack of continuity of sedimentation, nor an over- 
lap unconformity, but simply a change in the nature and thick- 
ness of the sediments in passing along the strike of the beds. 

( 137) 
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FAUNA OF THE RED BANK SAND. 

The fauna of the Red Bank sand is known chiefly from the 
lower, black, clayey layers of the formation. These beds con- 
tain an assemblage of species quite different in character from 
the Mount Laurel-Navesink fauna, being in the main a rtkur- 
rence of the faunas from the formations below the Mount Laurel. 
Fossils are scarce and poorly preserved in the typical, upper, 
red-sand division of the formation, and have rarely been ob- 
served. The four localities which have afforded fossils during 
the recent operations of the Survey, are all a t  no great'distance 
from the town of Red Bank, and the three showing the best rep- 
resentation of the fauna are all from the lower, black, sandy- 
clay division of the formation. 

Locdity r19.-The Red Bank sand is well exposed upon both 
shores of the Shrewsbury River in the vicinity of Red Bank, the 
beds for the most part being a black, clayey sand, with more or 
less glauconite. The locality under consideration here is upon the 
north shore of the river, just east of Guyon's Point, about 2 miles 
from the railroad station at Red Bank. The following species 
have been identified in the fauna from this place : 

PELECYPODA. 
Nucicla whiffield n. sp. 
Perrisofw fa  protexta Con. 
Nenrodon ewfaulmsis ( Gabb) . 
Cucullnen tippa?ta Con. ? 
Ostrca plicmsa Mort. ? 
Ostrcn ntesnrtmica Mort. 
Gryplmcn cotlz~c.m' Nort . 
Exogyra costafa Say. 
Trigonia k i i w I i  n. sp. 
Pectcn veruustus Mort. 
L i ~ m  reticdata (L. & F . )  . 
Lwpisthcr protexta Con. 
Cwpdama vmtricosa M. & H .  
Veniella conradi Mort. 
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Tenea parilk Con. 
Peronaeoderma georgiana (Gabb) . 
Leptosoltva biplicata Con. 
Cymbophora lintea (Con.). 

GASTROPODA. 
Pyropsis sp. 
Actaeon cretocea Gabb. 

k d i t y  1x6.--On the south bank of the Shrewsbury River, 
about one mile from the railroad station at Red Bank, the black, 
clayey, Red Bank sand has yielded the following fauna The 
specimens are, for the most part, poorly preserved casts, and 
besides the species recorded there are a number of others, especi- - 
ally gastropods, which are represented by specimens too poorly 
preserved to  admit of identification : 

PISLECY PODA. 

Perrisonota protexta Con. 
Nclnodon eufadensis (Gabb) . 
Ctrcrtllaea tippa~ra Con. 
Gmill iopsk m i f o r m i s  (Con.). 
Ostrea mesmterica Mort. 
Ostrea nuzsuta Mort. 
Gryphaea sp. 
Trigo ltia kiilnmeli n. sp. 
Pecten venustus Mort. 
Crenella serica Con. 
Liopistha protexta; Con. 
Cuspidaria ventricosa M. & H .  
V&lla cottradi Mort. 
Crassatellites srcbp1an.w (Con.). 
Lucinu cretacecp Whitf. 
T e w a  parifis Con. 
Lhlearia: nzetastriata Con. 
Leptosolerz biplicata Con. 
Leptosolen ? elongata n. sp. 
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Solymo lineolata Con. 
Cyrtubophora litttea (Con.). 
Corbda crassiplica Gabb. 
Panopea decisa Con. 

GASTROPODA. 
Scala: dlmcuti  (Mort.). 
Gyrodcs jetrosris Mort. 

CEPHALOPODA. 
Nat(ti1lis dekayi Mort. 

Locality 123.--On the south side of Tower Hill, in the eastern 
part of the town of Red Bank, a coarse, red, incoherent, quartz 
sand, belonging in the Red Bank formation, is exposed. The 
fossils are poorly preserved but the following species have been 
recognized : 

PELECY PODA. 

Ostrea rraslrta Mort. 
Grypllaea sp. 
Gryphacostrca z ~ o m ~ r  (Mort.).  
P c c t o ~  venustus Mort. 
Linta reticulato (L. 8: F . ) .  

Locality 112.-1n the bank of a small brook at a road comer 
2.5 miles southwest of Middletown, a black, clayey sand of the 
Red Bank formation, similar lithologically to the beds along the 
Shrewsbury River at Red Bank, has yielded the following fauna: 

PELECY PODA. 

Niicl~la zultitfieldi n. sp. 
Perrisorrota protexta Con. 
Ne)~wdotr ct~fauler~sls (Gabb) . 
hrc?~warca cretacea Con. 
Axiltea conzpressa n. sp. 
Pterio tlnvicula Whitf. 
Ostrea rlasuta Mort. 

NEW JERSEY GEOLOGICAL SURVEY



RED BANK SAND. 

Trigonia kiimmeli n. sp. . 
Pectett Jimp1icrc.m Con. 
Attomia argmtaria Mort. 
Crenella serica Con. 
Liopistha protexta Con. 
C1cspidmM7a ventvicosa M. & H .  
Veniella conradi Mort. 
Lucina cretacea Whit f .  
Cardium dzcmostlm Con. 
Cardkm kiintnoeli n. sp. 
Carditam wenonah n. sp. 
Legzmren planulatum (Con.). 
Tellinimera ebmea (Con. ) . 
Leptosolen biplicda Con. 
Leptosolen ? elortgata n. sp. 
Cyntbophora lilttea (Con.). 
Corbiclo crarsiplua Gabb. 
Corbula sp. 

GASTROPODA. 
Gyrodes petrosw Mort. 
ruwitella sp.  
Bulb mu.mostoma Gabb. 
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TABLE OF DISTRIBUTION FOR THE RED BANK FAUNA., 

Pnrisorcott~ protcxta Con.. ............. 
Nenodon rrfaulmsis (Cabb) ........... 
Qstrctr n a s u t ~  hlort.. .................. 
f t i ~ ~ ~ r l i c l  I.i~rrr~ir~.l! n, sp.. 

X 
.. . . . . . . . . . . . . .  

P e c t n  wnustus  Mort .................. 
LiopLfha protrxlt~ Con.. ............... 
Cuspidaria z~rrrtrirosa M .  & H.. ........ 
I~cnirlla conradi Jlort ................. 
Leplos~Ie~:  bipllcata Con.. 
C ~ v n h o p ~ i o ~ a  l i ~ t c a  (Con.). ........... X 

Nwrula zi~lriffirldi n. sp.. ............... 
Curullaea tippona Con.. ................ 
Oshea mrs~t~tc'rica Mort.. ............. 
Crt-nrllo srrica Con.. 

.............. Limo rrtirulata (L. & F.) .................. 
Lucirla cretacra \Vhitf .................... ........... 

.............. 
Gyrodcs pctrosus Mort.. ............... 
Noloarconrtbcea Con ................. 
Arinra compressa n. sp.. ............... 
Gmil lwpsis  rrwiformis (Con.).  ....... X 
Ptcria nuz~irula \Vhitf.. ................ 
Oslrra plumnsa Mort.?. ............... 
Gryplraeo~trra :votner (Mort.). ......... 
E x o ~ y r a  costafa Say  ................... - X 
Prrtrn simplisum Con.. ................ 
Anomia argentaria hfort..  ............ X 
Cracsotellitrs subplanus (Con.). ....... ................. 

............... 
Cardium dumosum Con - 
Cllrrirrc~~r I I I I J I I I I ~ . ~ ~ '  n. cp..  x 

X 
X ..... X ............ .............. Tellininura ehorra Con.. ................. Solvrt~a Iincolola Con.. .................. P a n o p ~  d L T i ~ a  a n . .  

Scalo silltnani (Mort.). ................ ................ Actdcon crctocra Gabb.. .............. Bulla macrostorno Gabb.. 
Nautilus dekayi Y o  rt... ............... 
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RED BANK SAND. 

ANALYTICAL, DISCUSSION O F  THE RED BANK FAUNA. 

A summary of the above tables shows the following numbers 
of Red Bank species which are common to each of the other 
faunas in the series. Only 4 species, or g per cent. of the whole, 
are  restricted to the Red Bank. 

Cliffwood, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Merchantville, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 
Woodbury, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Marshalltown, 13 
Wenonah, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mt. Laurel-Navesink, 23 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RED BANK, 43 

Tinton, ............................................... 17 
Ripley Group, etc., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 

I n  its essential features the Red Bank fauna is a recurrence 
of the Lucituz cretucea fauna of the Cliffwood, Woodbury and 
Wenonah formations, with a smaller element holding over from 
the Navesink. None of the highly characteristic species of the 
foreign element in the Navesink fauna, however, such as Belem- 
nitella americanu and Terebratella plicata occur in the Red Bank. 
A notable feature of the Red Bank fau; is the small number 
of species which are restricted to it, these species constituting 
only g per cent., while in the Mount Laurel-Navesink 48 per 
cent. of the species were restricted to the fauna. The essentially 
recurrent nature of the fauna and its relationships to the Wen- 
onah and Woodbury, rather than to the Mount Laurel-Navesink 
and Marshalltown faunas, is clearly shown by the table above, 
the Wenonah and Woodbury faunas having more species com- 
mon to the Red Bank than do the Mount Laurel-Navesink and 
Marshalltown. The Merchantville has the same number of Red 
Bank species as are present in the Woodbury, 15 of the 19 such 
species being present also in the Woodbury. The reappearance 
in the Red Bank fauna of Lucim cretwea is an important feature 
in the fauna. This species was one of the most diagnostic mem- 
bers bf the Woodbury fauna, but has not been observed in any 
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of the intervening beds, although it is rather a common species 
at  two of the Red Bank localities. Other Woodbury species in 
the fauna which have not been observed elsewhere, unless in the 
Wenonah, are Pteria aavicula, Cardi~im durltositm and P~ortaeo-  
d m  georgiana. 

Such forms as Ostrca. ~rzesenterica, Ostrea tmuta, Gryplmos- 
trea vojner, E.rogyra costata, Pectcn venustus, and Crassatel- 
lites subplanus, are persistent Navesink forms which continue in 
the Red Bank, and the species of Grypltaea which is not infre- 
quently met with is in the same category. Although this Gry- 
phaea is somewhat common in the fauna, not sufficiently complete 
examples have been observed to admit of their accurate identifi- 
cation, although they seem to be at least varietially different from 
the common Navesink form G. cotlvcna. 
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CHAPTER XI. 

THE TINTON BEDS, 

In'his discussion of the "red sand," Cook recognized an upper 
division which he designated as the "indurated green earth,"' 
and Clark followed Cook in including this bed in the Red Bank 
sand. These beds, however, are somewhat different from the 
subjacent sand beds, especially in the much larger content of 
glauconite and in the induration of the sediments. In the deep 
cut at Beers Hill, on the Keyport and Holmdel turnpike, the entire 
thickness of this formation is exposed, about 12 feet in all, the 
basal portion of the formation being locally a nearly pure green- 
sand marl. At Tinton Falls, where this formation is 22 feet in 
thickness, the indurated sediments are responsible for a waterfall 
in a tributary of the Swimming River. Not only are these in- 
durated beds lithologically distinct from the Red Bank sand, but 
the fauna also is quite different, it consisting largely of a recur- 
rent Navesink element. Because of this faunal and lithologic 
differentiation of the bed it has seemed advisable to  distinguish 
it by a special name, and the name Tinton beds has h e n  proposed2 
and will be used here. 

In  its geographic distribution the Tinton formation cannot be 
differentiated beyond the point where the Red Bank sand is 
typically developed, the most southwestern locality observed 
where the bed can be certainly recognized being at  Red Valley. 
In eastern Monmouth County the formation can always be 
recognized in its proper position in the section, unless it is too 
deeply covered with superficial deposits. 

' G x 1 . N .  J., 18i58,p.z68. 
'Jour. Geol., rol. 13, p. 81 ; also, Geol. Surv. N. J., Am. Rep. State Geol., 

f0r 1% p. 155. 

I 0  PAL (145) 
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PAUNA OF THE TINTON BEDS. 

The most complete fauna of the Tinton beds has been col- 
lected from the exposures in the deep cut at Beers' Hill, where 
fossils have been secured from several distinct beds. The as- 
semblage of species in the different beds is somewhat different, 
and in the number of localities recognized each of these beds is 
considered separately. The various localities from which fossils 
have been studied, with the several local faunas, are as follows: 

Locality 110.-From the typical exposure of the Tinton beds, 
just below the mill at the village of Tinton Falls, the following 
species of fossils have been identified : 

PELECYPODA. 
Ciccrdlaea sp. 
Axitiea subatcstralis d'Orb. 
Ostrea ~nesenterica Mort. 
Gryphaea. sp. 
Pectnt venustus Mort. 
Pectett simplicurn Con. 
Diastchora eckinata Mort. 
Cadiutrt sp. 

GASTROPODA. 
Margarile abyssim-a (Gabb) . 
P y o p s i s  trocliiformis (Tuom.) . 

CEPHALOPODA. 
Sphertodiscus lobatzts (Tuom.). 

CRUSTACEA. 
Culiiarrasse nlortolli Pilsb. 
Calliatlassa conradi Pilsb. 

One of the best exposures of the Tinton beds, and the locality 
which has furnished the most abundant fauna, is in the deep 
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cut a t  Beers Hills, on the Keyport and Holmdel turnpike (Local- 
ity 129). The section at this locality, as made out by the writer, 
is as follows, beginning a t  the base: 

Red . Batrk Smtd. 

129'. Dark sand, often black in color, and sometimes 
much iron-stained, scarcely consolidated. Traces of 
fossils are present, but they are not abundant and are 
too poorly preserved to be readily identified,. ........ c2o  feet. 

12g3. Yellow or red sand, sometimes becoming black 
above, .......................................... 2% feet. 

129'. Brown, iron-stained, more or less indurated 
sand, .......................................... 2-3 feet. 

129'. Extremely variable yellow or gray sand,. .... 3 feet. 

12g. Dark, brown or yellowish sand, more or less 
glauconitic, sometimes almost pure green-sand; some- 
times indurated. Fossils abundant, .................... 3 feet. 

12g8. Ferruginous sand of variable character, the bed 
not strictly horizontal in position, ................. foot. 

12g7. Indurated, sandy greensand marl, with many 
fossils, one species of Cucullaea being the most con- 
spicuous form, ..................................... 3 feet. 

1zg8. Indurated, sandy, greensand marl, similar to 
the subjacent bed but with the fossils of that bed rare 
or absent. The bed is crowded with peculiar, more or  
less cylindrical, vertical bodies, probably' burrows of 
some sort or vegetable in origin, having a maximum 
length of about I foot, with a diameter varying from 

to  % of an inch, .............................. 4 feet. 
12ge. Rock similar to that below, but with an abun- 

dance of fossils, the shells of which in the unweathered 
portion of the bed have been replaced by a blue or green- 

........ ................. ish mineral, vivianite, ., 2 feet. 
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H o n ~ ~ s t o z m  Marl. 

1291°. Greensand marl with thin bands, more or  less 
indurated wit11 iron, extending to the top of the bank.. . * 10 feet. 

Locality 129~.-Tllis bed has yielded the following fauna: 

ECIIIXODERMATA. 
Catopygus sp. 

PELECYPODA. 
Lcda ti?tto)lc~tsis n. sp. 
Perissonota protextir Con. 
Axinea slcba~rstralis d'Orb. 
Exogyra costuta Say. 
Trigonia cerzrlea Whit f. 
Pectelr venustus Mort. 
Pecten si?nplicui~z Con. 
Crenella elegarttula M. & H .  
Liopistha protexta Con. 
Cuspiduria vc~ttricosa hI. & H .  
Vnziella conradi Mort. 
Veniella trigotra Gabb. 
Crarsatellites subpla?rlls (Con.). 
Teuea paralis Con. 
Cardium kiitntiteli n. sp. 
Isocardicr. tigrtottctlsis n. sp. 
Cyrnbophora lintea (Con.). 

Locality 129'.-In addition to the following list of species 
from this bed, several gastropods were collected which it has 
been impossible to identify because of their poor state of preser- 
vation : 

PELECY PODA. 

Czicullaea tippanu Con. 
Cucrlllaea littlcd Gabb. 
Axinea d a w t r a l i s  &Orb. 
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Trigonia cerrrlia Whit f .  
' Veniella trigorza Gabb. 
Crassatcllites srtbplal~us (Con.). 
Cardiutn kiimnteli n. sp. 

GASTROPODA. 

Several undetermined species. 

CEPH ALOPODA. 

Sphenodisclts lobattis (Tuom.). 

CRUSTACEA. 
Callianassa nrortotli Pilsb. 

Locality rrpe.-This bed has yielded the following fauna: 

BRACHIOPODA. 

Lingzrla sp. 

PELECY PODA. 

Nemodogt eufaule~lsis Gabb. 
Cztcullnea tippatla Con. 
Axinea subafutralis d'Orb. 
Ostrea nasrrta Mort. 
Grypltaea sp. 
Exogyra costnta Say. 
Trigonia cerulia Whitf. 
Veniella trigona Gabb. 
Crassatellites s.ubplanus (Con.). 
Cardiu?tr kiimttleli n. sp. 
Cardium sp. 
Meretrix ? sp. 

GASTROPODA. 
Pyropsis trocllif orntis (Tuom.) . 
Several undermined species. 
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CRUSTACEA. 
Calliarlassa rtrortoni Pilsb. 
Callianassa conradi Pilsb. 

Locality 132.-In the bank of a run at the south side of Chas. 
Campbell's farm, 4.5 miles east of Freehold, and 1.5  miles south- 
west of Colts Seck, the following species have been collected 
from the Tinton M s  : 

PELECY PODA. 

Cricrillaca tippatta Con. 
Cticlillaca atrfrosa hlort. 
,4xitira srtbalcstralis ( tl'Orb.) . 
Ostrca r~resentrrica Mort. 
Ostrca tznsrita Mort. 
Gryplwca sp. 
Trigonia ccrulia'Whitf. 
Pectcn verlltstus Mort. 
Pcctnz sirnplicti ttt  Con. 
Lints reticlclata (L. 8r F.) 
Vrnklla trigorto Gabb. 
Crassatellitcs subplanus (Con.). 
Cardiwn Rii~ttmcli n. sp. 

GASTROPODA. 
Scala si l ln~tzi  (Mort. ) 
Ancl~rtra petlrlata Mort. 
Pyrif tiszts 111rillicar11sis Gabb. 

CEPHALOPODA. 

Sphcnodisctis lobat14s (Tuom. ) . 

CRUSTACEA. 
Ctrllio~tassa tnorfo~li Pilsb. 

Locality 123.-In the bank of Ivanhoe Brook, about I mile 
east of Retl Valley. Ostrca 7msltta is not uncommon in a coarse 
sand which is probably to be included in the Tinton, although 
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i t  is possibly in the Red Bank formation. Because of the isolated 
nature of the outcrop it is not possible to certainly establish its 
stratigraphic relations. 

Locality 152.-At the road side just east of the mill at Red 
Valley, is an outcrop which represents the most southwesterly 
extension of what can be definitely distinguished as the Tinton 
beds. Fossils are not abundant, and only the following species 
have been recognized : 

PELECYPODA. . Ostreo rtasufa Mort. 
P E C ~ E ? ~  si~t~plicttvt Con. 

CRUSTACEA. 
Callianassa sp. 
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TABLE OF DISTRIBUTION FOR THE TINTON FAUNA. 

----- -- - -- I 
V 

............ Axinta nbawsfralis  +Orb.. 

.. ......... .............. 
Callia~rassa trrortoni Pilsb.. 4 -  4 

............... ................. 

......... X 

X ...... X 

- 

.......... 
............... 

Crrculioca littlri Gat~b . .  ................ 
Dianchnra rclrinnta Mort.. ............. 
Lima reticulato ( L .  & F.) .............. 
Crt.irella rlcganltrla 11. & H . .  .......... 
Liopistha protexta Con..  
Cuspidaria vcntricosa 31. 8: H.. 
r'fnicllo conradi Jlort.. 
Tcnraparil is  Con 
lsoiardia tintonc-nsis n, ~ p . .  
C3*mbopl~ora 1ivrtr.o (Con.) ............ 

........... hlargarita abyssitno (Gabb). .  ................. Scalrz silltnoni (Mort.) 
dnrliura pcnnatn &lo&. ............... 
f'yr-ii~rsrrs ~~rctl1irac11si.r G n l ~ b . .  .......... ............. Callianassa conradi Pilsb.. 
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The summary table here given exhibits some of the data 
recorded in the above distribution tables in a condensed form, 
7 of the species, or P I  per cent. of the \vhole, being restricted to 
the formation : 

Cliffwood, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

hierchantville, ........................................ r I 

Woodbury , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Marshalltown, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Wenonah, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

Mt. Laurel-Navesink, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

Red Bank, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
TINTON, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33 
Ripley Group, etc., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

A notable feature of the above summary table is the distinct 
alternation which is shown in the relationships of the Tintoil 
fauna, as exhibited by the number of species common to the 
Tinton and to each of the other faunas in succession, the Nave- 
sink, Marshalltown and Merchantville &ing the more closely 
allied to  the Tinton. The only exception in this regular sequence 
of alternation is in the Wenonah, where a larger number of 
Tinton species are present than in the Marshalltown. It has 
already been shown, however, that the Wenonah fauna is dis- 
tinctly different from that of the h~arshallto~vn and the Mount 
Laurel-Navesink, having its most intimate relations with the 
Woodbury. The greatest community of species is between tlie 
Tinton and 'the Mount Laurel-Navesink faunas, twethirds of 
the Tinton species being present in this earlier fauna. The fol- 
lowing Tinton species, not observed in the Red Bank, are recur- 
rent from the Mount Laurel-Navesink : 
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Anchuro permnuta. 
Pyrifusics ~rtzrllicama's. 
Pjropsis trochiformis. 
Calliarmsu nwrt mli. 

Among the conspicuous members of the Tinton fauna are the 
crustacean claws belonging to the genus Calliarmsa. Examples 
of these claws can usually be found at  exposures of the formation, 
even though the outcrop is highly weathered. In the Mount 
Laurel-Navesink faunas the same form of claws are usually 
present in the more southwestern localities, although they have 
not been commonly observed in Monmouth County. 

Only a small proportion of the members of the Tinton fauna 
are restricted to  the fomlation, 21 per cent. in all, but among 
these species is Sphocodiscics lobatics, an ammonite distinctly 
different from any which have been present in preceding faunas, 
but which is so widely distributed in the Tinton beds that it may 
be taken as one of the most characteristic members of the fauna. 
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CHAPTER XII, 

THE HORNERSTOWN MARL, 

Clark proposed the name Sewell for the old "middle marl" 
formation of Cook, omitting the limesand portion, but since this 
term was previously applied to a formation in the Carboniferous 
of Virginia and West Virginia, the name "Hornerstown," first 
applied by Knapp in unpublished manuscript, is used instead. 
The formation can be traced across the State from Monmouth 
to Salem counties, and is uniformly a dark, nearly pure, greenL 
sand marl, although the glauconite content diminishes some- 
what in its southwestward extension. In Monmouth County 
the total thickness of the formation is about 30 feet, and it is 
sharply differentiated from the Tinton beds below and from the 
Vincentown formation above. Further south, however, where 
the Red Bank and Tinton formations are no longer typically 
developed, their time interval k i n g  occupied by the more highly 
glauconitic beds which seem to  be the southern continuation of 
the Navesink marl of the north, it becomes impossible to  recog- 
nize any definite base for the Hornerstown marl. 

F A U N A  OF THE HORNERSTOWN M A R L .  

The main portion of the Hornerstown marl is only sparsely 
fossiliferous, but at the very summit of the formation a distinct 
shell layer 5 feet or  less in thickness is uniformly present, com- 
posed of vast numbers of a species of Gryphaca and usually with 
very many examples of Tmbratda harlani. Collections have 
be& made from the formation from the following localities: 

Locality 152.-This locality is mile southwest of Homers- 
town, and lies southwest of that point in the State where the 
Tinton beds can be differentiated as a distinct formation, and as 

(155)  
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the southwestern extension of the Red Bank sand assumes a more 
and more marly character, becoming a nearly pure greensand 
marl ,opposite Hornerstown, it is not possible to  draw a line to 
separate this marl from the subjacent formation in this region. 
The fossils in the following list were collected from beds along 
the creek just below the extensive marl pits which were formerly 
operated near Hornerstown, and are from strata which lie beneath 
the beds which have been excavated. The same fossils, however, 
are highly characteristic of the Hornerstown marl in J. S. Cook's 
pits near Tinton Falls, where the marl bed is distinctly above the 
Tinton beds, and consequently the fossil-bearing beds near 
Hornerstown are included in the Hornerstown formation. The 
known fauna consists of only three recognized forms, as follo~vs: 

PELECYPODA. 
Ctic~iIlaca VII  lgaris Mort. 
Cuc~cllma cornprcssirostra \Vhit f .  

GASTROPODA.. 
Tum'telkz sp. 

Locality IP.--0n Crosswicks Creek, about I mile north of 
New Egypt, the Hornerstown marl has been extensively dug in 
the marl pits of George Hartshorn. Several layers may be dis- 
tinguished at this point, as follows: 

142~ .  The lower portion of the Hornerstown formation at this 
locality is a pure greensand marl, which has been excavated to 
a depth of 10 feet or more, although at the time the locality was 
visited by the writer the pits were filled with water. Several 
large piles of the excavated marl, however, were available for 
examination and the fauna recorded in the following list of 
species was collected : 

ANTHOZOA. 
Flobellrim trwrtoni Vaughan. 

BRACHIOPODA. 
Terebratulim atlanticrrm (Mort.). 
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PELECYPODA. 
Cuc~illaea sp. 
Cmyatis zleta Whitf. 

GASTROPODA. 
Two undetermined species. 

142~. This bed, two feet in thickness, is a nearly black green- 
sand marl essentially like that below, but it contains an abundance 
of fossil shells, the following species being recognized : 

BRACHIOPODA. 
Terebratub liarlami Mort. 

PELECYPODA. 
G r y p k a  dissimilaris n. sp. 
Polorthus tibialis (Mort.). 

1 4 9 .  The highest bed at the Hartshorn marl pits is a green- 
sand marl similar to that below, 25 to 3 feet in thickness, but 
with a distinctly greener color. I t  is filled with shells, all of 
which are stained a yellowish color, and the examples of 
Terebvatulo are much less common than in the bed below. The 
only species recognized in the fauna am:  

BRACHIOPODA. 
Terebratdz k lan t i  Mort. 

PELECYPODA. 
Gryphuea dissimilaris n. sp. 

Locality 160.-Two miles north of Pemberton and a little over 
I mile southwest of Juliustown, an exposure of the Hornerstown 
marl has afforded the following fauna : 

BRACHIOPODA. 
Terebratula fragilis Mort. 
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PELECY PODA. 

Grapltaea sp. 
Cardiunr ktrappi n. sp. 

Locality 182.-From some old marl pits I mile southeast of 
Mullica Hill, the Terebratula bed of the Hornerstown marl has 
yielded the following : 

BRACHI~PODA. 
Taebratula harlani Mort. 
Tcrebrattcla fragilis Mort. 

PELECYPODA. 
G r y p b a  dissi~rrilaris n. sp. 

Locality 181. In the bank of the creek by the roadside, 2 

miles northeast of Woodstown, and the same distance southwest 
of Harrisonville, the upper she!l bed of the Hornerstown marl 
is exposed west of the road, all the contained fossils being stained 
a deep chocolate-brown color. The following species have been 
recognized : 

BRACHIOPODA. 
Tcrebratda hurlan& Mort. 

PELECYPODA. 
Gryphaca dissii~rilaris n. sp. 
Gryphacostrra voirwr (Mort.). 

ANALYTICAL DISCUSSION OF THE HORNERSTOWN FAUNA. 

The total fauna of the Hornerstown marl is small and the 
fossils from that portion of the formation beneath the shell bed 
have been rarely met with. Whitfield has described two species 
of CuclJlwa from the marl pits of J. S. Cook, near Tinton Falls, 
but no collections were secured by the writer from this locality. 
The same species, however, were found near Hornerstown 
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(Locality 152). The chief of these species is C. vulgaris, which 
may be a genetic successor of some member of the genus in the 
lower formations, possibly C. tippano. 

T h e  most important fauna from this lower portion of the for- 
mation was secured near New Egypt (Locality 142). Only three 
species could be definitely identified with any certainty, a coral, 
a brachiopod, and a pelecypod, all of which are specifically iden- 
tical with forms occurring commonly in the Manasquan marl, 
the youngest member of the Cretaceous formations of New 
Jersey, immediately beneath the Shark River Eocene marl. A 
fourth species recognized at the same locality belongs to the 
genus Czurdlcrea, and is possibly C. vulgaris, the species which 
occurs at Tinton Falls and near Hornerstown, but the examples 
are all too imperfect for certain identification. The interesting 
fact in regard to this fauna is that it is totally different, in its 
essential characters, from the faunas of the subjacent formations 
from the Tinton down, and that it is the first appearance of a 
fauna which has its most typical expression in the Manasquan 
marl, at the very summit of the Cretaceous series. 

The  shell bed at the summit of the Hornerstown marl contains 
a fauna which is closely related to the fauna of the superjacent 
Vincentown beds, and it is possible that this shell bed should be 
considered as the basal portion of the Vincentown instead of 
the top of the Hornerstown, since it is frequently quite sandy e 
and sometimes almost completely sand. Where the bed is highly 
glauconitic, it is not unlikely that it is only worked over and 
redeposited 'greensand from the beds below, after the initiation 
of the Terebratub harlani fauna in the region, being contempo- 
raneous with nearly pure sand beds elsewhere, in the same general 
region. The Terebra,tula harlani which appears at this horizon 
in such abundance is clearly an immigrant from some other 
region, probably from Europe, since it does not extend into the 
south beyond Maryland and it has several more or less closely 
allied species in the European upper Cretaceous faunas. After 
its introduction a t  this time it becomes the-dominant element in 
the faunas in the northern portion of the region at least, through- 
out the time of dqosition of the Vincentown formation. 
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The Gryphaea associated with Terebrattcla hurlatti in this shell 
lxtl is a form similar to the earlier representives of the genus 
in the Cretaceous formations of the state, and doubtless was 
genetically related to them, although it has certain characters 
which seem to be constantly different from any of the lower 
forms and has been described in this report as a distinct species. 
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CHAPTER XIII. 

THE VINCENTOWN FORMATION. 

The Vincentonn formation has two distinct lithologic facies. 
In Monmouth County it is the "yellow sand" bed of Cook, and 
is typically a bright yellow quartz sand, frequently with a small 
percentage of glauconite grains. Sometimes the formation is 
more ferruginous, with a redder color, with thin, irregular, iron- 
cemented beds and peculiar tubular iron concretions. The thick- 
ness of the formation in eastern Monmouth County is 40 to 50 
feet. In tracing the formation towards the southwest, certain 
calcareous beds are seen to be included in it. Whether these 
beds are lenticular sheets or continuous layers cannot be deter- 
mined from the limited exposures which are available for obser- 
vation, but they continue to become more conspicuous in the 
direction indicated, until in Salem County the calcareous beds 
essentially replace the yellow sand beds of the northeast. This 
calcareous facies is what was called the Vincentown limesand by 
Clark, the name Vincentown being here extentled to include also 
the sand facies. These calcareous beds are at  times, especially 
in Monmouth County, a crumbling limesancl, often with some 
quartz and glauconite grains, but in its more soutl~western ex- 
tension they usually consist of firm limestone layers with softer 
material interbedded. At several localities these harder layers 
have been quarried and burned for lime. 

FAUNA OF THE VINCENTOWN FORMATION. 

Fossils are usually rare or entirely absent in the exposures of 
the arenaceous facies of the formation, but somewhat full faunas 
have been collected from several localities. The calcareous facies 
of the formation is more often fossiliferous, and one locality near 
Vincentown has afforded a very large fauna. 

I1 PAL ( 1 6 1  ) 
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Locality 122. In a road-cutting at  Deal, just south of Whale 
Pond Brook, in a slight elevation known locally as California 
Hill, an excellent exposure of the "yellow sand" may be seen 
which is abundantly fossiliferous. This exposure is near the 
summit of the Vincentown formation, since the Manasquan 
marl occurs only a short distance south, clown the dip. The fauna 
recognized here is as folloivs : 

PELECYPODA. 
Nernodon sp. 
Cttcrillaea. sp. 
Axilrca sp. 
O s t r ~ a  sp. 
Cardita sp. 
Cardiurrt krlappi n. sp. 
Caryatis sp. 
Tcllirta sp. 

Locality 111.-One mile southwest of Eatontown, at an ex- 
posure in the base of Gold Hill, this sand is abundantly fossilifer- 
ous, the following species being recognized : 

ECHINODERMATA. 
Spines of Echinoids. 

BRYOZOA. 
O~zjlcliocclla digitata (Mort.) 

BRACIIIOPODA. 
Tcrebrattrla. harlnni Mort. 

PELECYPODA. 
GrapIta~a sp. , 

LocaIlty z31.-In the south bank of the Manasquan River at 
Xew Bargain Mills, 1.5 miles west of Farmingdale, near West 
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Farms, the Vincentown sand is well exposed and is highly 
fossiliferous. The bed at this locality is well towards the summit 
of the formation and has a larger content of glauconite than 
either of the other localities which have been mentioned. The 
fauna recognized at this locality is as  follows: 

ECHINODERMATA. 
Salnlia sp. 
Cardiaster ciplctus (Mort.). 

BRYOZOA. 
Onychocello digitata (Mort.). 

PELECYPODA. 
Nemoabn sp. 
Crypltacostrca vo  trwr (Mort.). 
Cadium knappi n. sp. 

A few rods down the stream from where the above fauna was 
collected, a bed in the same formation was recognized which is 
completely filled with examples of the bryozoan Onychocella 
digctata, with some plates and spines of Echinoids, the association 
being exactly that which is often seen in the Vincentown lime- 
sand, although the matrix in this case is a quartz and glauconitic 
sand with no lime. 

Locality 146.-In the side of the road crossing Crosswicks 
Creek a little over I mile north of New Egypt, a yellow sand is 
well exposed on the west side of the creek, which has all the 
lithologic characters of the Vincentown sand in some of its ex- 
posures further east. . At this point, however, the sand is appar- 
ently well down in the formation near the top of the subjacent 
Hornerstown marl. The fossil species recognized at this locality 
are : 

BRACHIOPODA. 
Terebratula harlani Mort. 

PELECYPODA. 
Cryphaea sp. 
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From New Egypt southwestward tlie calcareous facies of  this 
formation becomes more and more conspicuous, and all tlie fos- 
siliferous localities from which collections have been made are in 
the limesantl or limestone. 

Locality 143.-In tlie I~anks of a small stream west of the rail- 
road track a little over J/z inile northeast of the station at Sen .  
Egypt, the Vinccnton.~~ limestone is exposed and has yielded the 
following species of  fossils : 

ANTHOZO~Z. 
Untleterminetl coral. 

ECHINODERMATA. 
Echinoid spines, several species. 

BRYOZOA. 
Undetermined species. 

PELECYPODA. 
Grypkacn sp. 
Grjtpllac.ostrt~i~ zforrtt7r ( Mort.). 
Pcriploirlyn sp. 
Tntca ? sp. 
Ctirdirtrrt kittippi 11. s p  
Caryutis xteta \Vhitf. 
Gi~strocltilcila nrrlcricnftn Gabb. 

GASTROPODA. 
Several untleternii~ied species. 

Locality 151.-From an exposure of tlie Vincentown limesand 
just south of the railroatl trestle cast of the station at  Cookstown 
specinlens of Pirtrra rostriforrrlis AIort. were recognized, along 
with several other pelecypotla and some bryozoa. 

Locality 154.-On the north bank of Rancocas Creek, a quar- 
ter of a mile nortli\vest of Vincentoivn, a decomposed layer o f  
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the Vincentown limesand is exposed. This material, on washing, 
has yielded a large fauna as follows : 

. . 

 PROTOZOA.^ 
Haplopkragn~i~itit irreglclare ( Roem. ) . I 

Te.rtiilario agglitfi~tarls d'Orb. 
Tc.a-titlaria agglittinatts var. porrccfa Brady. 
Te.rtularia granlcn tl'Orb. 
Trxtttlara sagitt 1 4 1 ~  Def rance. 
Textularia tlrrris d'Orb. 
17cnrcwili?ra triqiretra (hliinster) . 
Garulryilta plcpoidcs d'Orb. 
Lagc~lu globosa (Montagu). 
Vitrmvbbina sollasi Chap. 
J'itrewcbbiiu l a n ~ i s  ( Sollas) . 
Nodosaria acicirtinata ( Reuss) . 
Noc/osaria aqtrlzdata Reuss. 
Nodosaria corzsobri~ta var. rnlclciata ( Reuss) . 
Nodosaria lacvigata d'Orb. 
Nodosaria obliqlra (Linnk) . 
Nodosaria rotlindata (Reuss). 
Nodosaria zippci Reuss. 
Lingulina carittufa d'Orb. 
Frondicularia data d'Orb. 
Fro~tdictilaria angtrsta var. diitlidin Bagg. 
Froldicfrlaricl archiaciu~la var, strigillata Bagg. 
FrondictJaria lrtnjor Bornemann. 
Frolidicrtlaria ovata Remer. 
Cristcllaria i~crrtalrrictrlaris (F. & M.).  
Cristcllaria articulata ( Reuss) . 
Cristcllnria.cassis(F.&M.). ' 

Cristcllaria crepid~ila ( F .  Pr M . ) .  
Cristrllaricl crrtacra Bagg. 
Cristcllaria gibba d'Orb. 
Cristcllaria pro jccta Bagg. 
Cristcllaria rotltlata (Lam.).  

' This  list of species of Fora~ninfera is for the most part compiled from 
Bagg. Bull. U. S. G.  S., No. 88. 
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Cristcllaria ~c~cthcrcllii (Jones). 
Flabcllina cordata Reuss. 
Flabe[iina saggitariu ( Lea).  
Polymorphina compressa d'Orb. 
Polymorphina communis ( d'Orb. ) . 
Polytrrorphina gibba (d 'orb . ) .  
Polyrnorphi?ra lactea (W. &r J . ) .  
Polyn~orphinn orbignii (Zborz.), 
Globigen'm bulloidcs d'Orb. 
Globigen'nu bzi,lloidc.r var. triloba Reuss, 
Globigetinu cretacea d'Orb. 
Truncatulina haidingerii (d'Orb) . 
Anomalina ammonoides ( Reuss) . 
Piclvinulina knrstati (Reuss) . 

2HINODERMATA. 

Rhizocrinzts cylindricrts n. sp. 
Goniaster mummilla ta Gabb. 
Cidaris splendnls Mort. 
Cidaris mlco t t i  Clark. 
Pseudodiadem diatretuttr ( Mort . ) .  
Cardiaster cincttls Mort. 

ERMES. 

Serptiln rotzila (Mort . ) .  

IYOZOA.~  

Stomatopora regularis G.  & H .  
Stomatopora kiimtrteli U. & B. n. sp. 
Stor~mtopora terrt~lichorda U. & B. n. sp. 
Befcrticw americagla U. & B. n. sp. 
Discosparsn variatls Ulr. 
Diastropora li??ccrta G. Q H .  
Reticulipma sagnla G. & H .  
Reticzclipora dichotonrcl G. 8: H .  
Crisina striatopora Ulr. 

identification of these bryozoans I am under obligation to Dr. R. S. 

NEW JERSEY GEOLOGICAL SURVEY



VINCENTOWiN FORMATION. 

Bisidlnonea gabbianu U .  & B n. sp. 
Idmonea abbotti G. & H. 
Filisparsa cotrtortilis ( Lons. ) . 
Filisparsa bifzircata U .  8: B. n. sp. 
Entaloplwra coltradi G. 8: H. 
Spiropora calamus G. & H. 
Clauso amerkana G. & H. 
Filifascigera nwgaera ( Lons. ) . 
Discocytis cccetltrica U .  & B. n. sp. 
Heteropora pam~icella (G. & H.). 
R!eteka ovalis G. & H. 
Flwtrclka ? capistrata G. & H. 
Otrychocella digitata (Morton). 
Biffustra torta G. & H .  
Bifltistra disjt~ncta G. & H. 
Amphiblestrum hcteropora (G. & H.). 
Membranipora plrbia G. & H. 
Membrmtipora ajtntlloidea U. & B. n. sp. 
Membranipora nernatoporoides U. & B. n. sp. 
Mewabra?tipora jcrscycnsis U. & B. n. sp. 
Membranipora perunlpln G. & H .  
Pyripora irreg.rda;ris G. & H. 
Planicella&a oc~ilata d'Orb. 
Platicellaria cyli?rdrica: G. & H. 
Eschurinekla altinturalis U. & B. n. sp. 
Repto~nultkava cepularis G. 8: H .  
Cribrilina sagnm (Mort.). 
Cribrilina i?nmersa G. 8: H .  
Membraniporella abbotti (G. & H . ) .  
Mem5rmiporella distatrs ( G .  & H.). 
Reptoporinn ci~riliata G. & H .  
Reptescka~elli?~a prolifera G. 8: H .  
Microbora cyli?ulracea U.  & B. n. sp. 
Micropora ptilchra U. & B. n. sp. 
Microporn ? vinccntoeemnzsis U. & B. n. sp. 
Jficroporcllar sparsipora U. & B. n. sp. 
Monoporellu exserta (G. & H . ) .  
Porina labiata (G. & H . ) .  
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Porilla qxudrartg~ilaris G. 8r H. 
Porina coror~ata (Reuss) ? 
Lepralia aspera G. & H .  
Alticrmella lrturalis (G .  8L H . )  
lClucrot~c~a typica '(G. & H.). 
A l  trcrorzclla aspcra Ulr. 
i l l~rcro~vl lu printila (G. 8r H . ) .  

BRACHIOPODA. 
Cisfclla bcrchcri Clark. 
Platidicr crctucco n. sp. 

PELECYPODA. 
Gryphuca sp. 
Grypkocostrc.a zlorrrcr ( Mort.). 
Polortllrrs tibialis ( Mort.) 

CRUSTACEA. 
Callianassa sp. 

In addition to the above species, the follo\ving are recorded 
from this forrnation at Vincentoivn, but have not k e n  collected 
by the writer : 

ECHINODERMATA. 
Pcr~tacri~ilis bryalzi Gabb. 
P ~ I I ~ U C C ~ O S  c i ~ p ~ r ~ r l r r ~  Clark n .  sp. 

Snlcrria t~rrrrief~rlcl Clark. 
Trcrrrntopj~grls crrrcift-r ( Mort.) . 
A~tanclzytcs ovalis Clark. 
ticrrticwtcr piirastntrrs (blort. ). 
Hcrlriastcr stclla (Mort.) 
Hcrr~iastcr torgzila (Mort.) 
Lilrtliia tri~~zidtrla Clark. 
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~ o c a l i t i  161.-At Medford, along the creek just west of the 
town, the Vincentown limesand is exposed, and the following 
species of fossils have been recognized : 

ECHINODERMATA. 
Pshtdodiadrnta diatrcir~a (Mort.) 
Echinoid spines. 

VERMES. 
Scrpula rotula (Mort.) 

BRYOZOA. 
Ottychocclla digitata (Mort.) 
Retelea ovalis G. & H .  
Several undetermined species. 

PELECYPODA. 
Polorthus tibialis ( Mort.) 

Locality 171.--On Mantua Creek, just below the mouth of 
Bethel run, near Hurffville, the following species were collected 
,from the Vincentown limesand : 

BRYOZOA. 
O~tplzocellu digitatn. (Mort.) 

PELECYPODA. 
Arca quirldece~nrndiata Gabb. 
Grypltacostrra vorrwr (Mort.) 
Polorthus tibiolis (Mort.) 

Locality 170.-This locality is situated a b u t  mile up the 
creek from the last, and has yielded the following species: 

VERMES. 
Scrpula rotztla (Mort.) 

BRYOZOA. 
O~~ychocella digitatn (Mort.) 
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PELECYPODA. 
Ostrea bryoni Gabb ? 
Gryphacostrea vomer (Mort.) 
Polorthus tibialis ( Mort.) 

CRUSTACEA. 
Scalpcllic~rt cortradi Gabb. 

Locality 1@.-,410ng a small stream northwest of Alloway 
station, the Vincentown formation is well exposed. In places it is 
a hard yellow limestone, and has been quarried for the purpose of 
burning into lime, and from one such quarry, 1.5 miles northwest 
of the station, the following fossils have been identified: 

ANTHOZOA. 
Undetermined coral. 

PUECYPODA. 
Nevrodon sp. 
Arca sp. 
Gryphmostrea. vottrer (Mort. ) 
Pectevt sp. 
Cardium knappi n. sp. 
Caryatis veta Whitf. 

GASTROPODA. 
Calyptraca sp. 
Several undetermined species. 

ANALYTICAL DISCUSSION OF THE VINCENTOWN FAUNA. 

There are really two faunas to be considered in this discussion, 
or at least two quite distinct facies of the same fauna, one occur- 
ring in the sand and the other in the calcareous facies of the 
formation. The fauna of the sand is especially characterized by 
Tcrebrattila harlani, this species being present throughout the 
entire formation, wherever fossils occur, and it is usually asso- 
ciated with more or less imperfectly preserved casts of a species 
of Gryplzaea. This association of species is essentially the same 
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as that of the shell layer at the sfimmit of the Hornerstown marl, 
and, as has already been pointed out, this shell layer should, per- 
haps, be considered as the base of the Vincentown rather than 
as the top of the Hornerstown. The most extensive fauna of 
this sand facies has been collected near Deal (Locality rzz) ,  from 
near the summit of the formation, where, associated with 1'. 
harlatii, by far the most abundant member of the fauna, are 
several species of pelecypods, of which species of the genera 
S c ~ w d o n ,  Cllctclla~a and Axiwa are somewhat closely related to 
members of the same genera in the lower faunas. Scattered 
through the Vincentown sand, fragments of bryozoa and spines 
of echinoids are not infrequently met with, forms which belong 
rather to the calcareous facies of contemporaneous age. At one 
locality on the Manasquam River west of Farmingdale (Locality 
134), although the bed is arenaceous, but with a higher content 
of glauconite than usual, the fauna is essentially the bryozoan 
and echinoid fauna of the typical Vincentown calcareous beds. 

The fauna of the Vincentown limesand is unique among the 
Cretaceous faunas of N.ew Jersey. Calcareous bryozoans are 
abundant, in some beds constituting locally a very large per- 
centage of the total calcareous matter, no less than 54 species 
of these organisms being recognized in the fauna a t  one locality 
near Vincentown. Associated with these bryozoans are many 
echinoids, and large numbers of shells of foraminifera. In other 
localities where the bryozoans and echinoids are less conspicuous, 
or nearly absent, Gryphaeostrea v o t e r ,  a species commonly pres- 
ent in the Marshalltown and Navesink faunas, is the most con- 
spicuous member of the fauna, associated with which Poiortl~lrs 
tibialis is frequently present. In the denser limestone layers of 
the formation a t  some points, several species of pelecypods and 
gastropods are present, but on the whole, the molluscan element 
in the fauna is not large in the number of species. Some of the 
species of molluscs, such as Cardizrwz knappi and Caryatis vcta, 
occur also on the'subjacent Hornerstown marl and in the super- 
jacent Manasquan marl, although in the main the species of the 
entire Vincentown are different from those of the Hornerstown 
and the Manasquan. 
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CHAPTER XIV. 

THE MANASQUAN MARL. 

The IIanasquan marl is the youngest Cretaceous formation in 
New Jersey, and is restricted to the northeastern half of the Cre- 
taceous belt in the State. .The formation is most typically de- 
veloped in eastern Ifonmouth Co~lnty, especially in the vicinity 
of Fanningdale, and is gradually overlapped by later formations, 
so that it practically disappears entirely in Canden County a 
short distance from the boundary between Burlington and Cam- 
den counties. Lithologically the formation is a nearly pure 
greensand marl of a (lark-green color, with at times a mixture 
of clayey material. The formation is somewhat sharply differen- 
tiated from the subjacent Vincentown formation, but it passes 
almost imperceptably into the superjacent Shark River marl of 
Eocene age. This marl bed has a maximum thickness of nearly 
50 feet in the northeastern portion of its area, ~vhich diminishes 
to the southwest, being reduced to about 30 feet near the south- 
western I ~ u n d a r y  of Burlington County. 

FAUNA OF THE MANASQUAN MARL. 

The fossils of the Manasquan marl are not abundant and are 
frequently poorly preserved. During the prosec~~tion of the field 
work undertaken in connection with the preparation of the present 
report, collections have been made from but three localities. 

Locality 138.-From the heaps of marl at the pits along the 
hfanasquan River, I mile south of Farmingdale, the following 
fossils have been collected : 

ANTHOZOA. 
Flabcllti~n ntortotli Vaugliao. 
Trochocyatltris cot~oidcs (G. PL H . )  . 
Balanophyllia inauris Vaughan. 

(173 
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BRACHIOPODA. 
Tcrcbrtrtt~litla atlatiticn (Mort.) 

PELECYPODA. 
Ostrcn bryalli Gabb. 
Prctctt sp. 
Modiola johnsorii IVhitf. 
Etra delazilarcnsis (Gabb). 
Crassatellites littoralis (Con.) 
Caryatis veta. Whitf. 

GASTROPODA. 
Rostcllaria bicotlic~is Whitf. 

VERTEBRATA. 
Shark's teeth. 
Sting of Ray. 

Locality 155.-From the heaps of marl at  the marl pits 2 miles 
southwest of New Egypt, the following fossils have been col- 
lected : 

ANTHOZOA. 
Balaztophyllia ittaaris Vaughan. 

PELECYPODA. 
Ostrea bryn?~i Gabb. 
Crassatellites littorulis (Con.). 
Caryatis zvta Whitf. 

GASTROPODA. 
Rostellaria biconicus Whitf. 

VERTEBRATA. 
Shark's teeth. 
Fish vertebra. 

Locality 159.-From the heaps of marl at the group of pits a 
little less than I mile south of Vincentown, the following fossils 
have been identified : 
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PELECY PODA: 

Ostrca bryani Gabb. 
Caryatis vetn Whitf. 
Teredo sp. 
Polorthris tibiolis (Mort.).  

VERTEBRATA. 
Shark's teeth. 
Fish vertebra. ' 

ANALYTICAL DISCUSSION OF THE MANASQUAN FAUNA. 

As shown in the lists of species collected from the above 
localities, the fauna of the Manasquan marl is totally different 
from the faunas of the beds lying below the Hornerstown marl. 
There is, however, a distinct recurrence of species from the Hor- 
nerstown. One of the conspicuous elements in the fauna are the 
small, simple, horn corals, of which three species are recognized, 
one of the most common of them, FlabeUum nkortoni, being also 
present in the Hornerstown. Terebratulina at1Mttica and Cwyatis 
vetu are two other species of the Manasquan fauna which occurred 
e a r l F  in the Hornerstown marl, and of these three species only 
Cmyatis veta has been observed in the intervening Vincentown 
formation. Although the known fauna of the Manasquan is 
larger than the yet known fauna of the Hornerstown marl beneath 
the shell layer a t  the summit of that formation, yet the evidence 
seems to  Ix sufficient to permit the assumption that the Mana- 
squan fauna in its essential characters is a recurrence of the fauna 
of the Hornerstown, with some modifications of coirse, due to 
the recurrence in the same region of similar physical conditions. 
T h e  fauna had doubtless persisted somewhere in the adjacent 
Cretaceous sea, where the physical conditions were favorable for 
it ,  during the entire intervening time. 
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CHAPTER XV. 

CLASSIFICATION AND CORRELATION 
OF THE CRETACEOUS FAUNAS 

OF NEW JERSEY. 

A critical analysis of the entire series of marine Cretaceous 
faunas of New Jersey leads to  the conclusion that but two major 
paleontologic divisions can be recognized. Continued investiga- 
tion of the faunas has shown that the recognition of four major 
divisions, as proposed by Clarkll and as previously accepted with 
some modifications by the writer,"oes not properly represent the 
true conditions in the history of the faunas.. I t  has been shown 
in the series of summary tables given in the preceding pages for 
each of the faunas from the Cliffwood to the Tinton, inclusive, 
how in.timate are the relations between them all. Not one 
of them but which contains a greater or less number of species 
common to  each of the others, and although different elements 
are present in these faunas, which are developed in varying 
degrees in different members cif the faunal series, yet the inter- 
relationship between all is very close. From the faunal point of 
view the recognition of a Matawan division and a Monmouth 
division in New Jersey is strictly arbitrary and unnatural. Some 
species, to be sure, are restricted to the lower formations of the 
series and others to the upper, but there is no assemblage of forms 
which can properly be said to constitute a Matawan fauna and 
another a Monmouth fauna, which are any more distinct in 
character than the faunas of successive formations. 
- - 

' Matawan, Monmouth, Rancocas and Manasquan. 
' Jour. Geol., vol. 13, pp. 71-84; Geol. Surv. N. J., Am. Rep. State Geol. for 

19% PP. 145-159. 

I 2  PAL (177) 
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If the foreign Belemnitella element introduced in the Mount 
Laurel-Navesink fauna liad persisted, and had supplanted in any 
notable degree the older faunas in the region, instead of being a 
minor, although important episode in the faunal history, merely 
being one elenient in a fauna which as a whole was closely related 
t o  an earlier oi.le, and which was followed by another one in which 
the Belemnitella element \\.as absent, and which was essentially a 
recurrence of an earlier fauna, then there would be good paleonte 
logical reasons for recognizing tlie Matawan and Monmouth as 
distinct major divisions. But this is not the case. 

Neither are there two distinct lithologic divisions in New Jersey 
which can be properly designated as the Matawan and Monmouth 
formations. In fact the accepted line between these two 
divisions cannot be mapped with any accuracy through a large 
portion of its extent in New Jersey, and although a very important 
greensand marl deposit is included in tlie Monmouth, yet in the 
Matawan the hiarslialltown formation is for the southern half 
of its outcrop so  ne.arly a pure greensand marl that it was mis- 
taken by Cook in the earlier investigations of the Survey for  the 
marl bed of the Monmouth, i. e., the Navesink marl of Monmouth 
County. The  hilerchantville formation, also, in some places, con- 
tains so  much glauconite that it has been dug for fertilizing pur- 
poses. On the other hand, the Mount Laurel and Red Bank sands 
of the Monmouth are formations which, for the most part, are as 
free from glauconite as any of the formations of the Matawan 
division. With a full consideration of the data involved, there 
seems to be no  utility whatever in New Jersey for  the recognition 
of divisions to be known as the Matawan and Monmouth, except 
possibly as an aid in correlating the New Jersey formations with 
those found farther south. 

The  discovery in the Hornerstown marl of a fauna having the 
essential characters of that of the Manasquan marl removes all 
paleontological foundation for the recognition of the two  major 
divisions, Ra~icocas and Manasquan, for  the upper portion of the 
series. 

The  line separating tlie two natural paleontological divisions, 
have been intlicatetl, lies between the Tinton and the 

Hornerstown fomiations of bionmouth County, but to the south, 
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where tlle Red Bank and Tinton have thinned out, and the Xave- 
sink and Hornerstown lllarls are in juxtaposition, this line can- 
not be sharply located stratigraphically. It seems to be impor- 
tant that certain definite names be applied to these two major 
faunas, yet none of the names heretofore used ilr New Jersey 
are at  all applicable to either of the divisions. It will be noticed 
on examining the tables of distribution of the faunas from the 
Cliffwood to  the Tinton, given above, that in each fauna a con- 
siderable number of species have an extra-territorial distribution, 
ant1 by far the larger number of these species which occur out- 
side of New Jersey are known from the upper Cretaceous for- 
mations of the Gulf-border region, in the Ripley and associated 
formations of .Alabama, hlississippi, Texas, etc. The com- 
munity of species between this southern region and New Jersey 
is so marked that no doubt can be entertained as to the essential 
time 'equivalence of the formations and faunas of the two 
regions, and because of tlle typical development of the faunas 
in the Ripley formation this series may be designated by the 

, name Ripleyian. 
The higher fauna recognized in the Cretaceous formations of 

New Jersey appears to  have its typical development in this State. 
s Its most conspicuous faunule is the one characterized by Tere- 

brdula k l a r i ,  but south of Maryland this fauna has not been 
recognized, although the species T. Iwlarti has been identified 
from some of the Eocene beds of the south. This higher fauna 
may therefore be designated as the Jerseyian. 

The Ripleyian fauna in New Jersey characterizes all the marine 
beds up to  the top of the Tinton, including the Magothy below. 
The subordinate formations carrying this fauna are without 
doubt strictly local, as is shown even in their distribution in New 
.Jersey, where the Englishtown and Red Bank formations do not 
continue entirely across the State. In Maryland, as has been 
shown by Clark, the New Jersey formations described above 
.cannot all be recognized, yet the Ripleyian fauna is clearly de- 
fined. In the States further south the local formations vary, 
their lithologic characters, whetller sand, clay, or calcareous 
material, being dependent upon the local conditions which 
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obtained at the various localities during this period. In the 
south, at  least east of the Mississippi River, all the marine Upper 
Cretaceous faunas seem to be of Ripleyian age, although it is, of 
course, possible that a thorough investigation of the faunas of 
that region will necessitate some modification of this interpreta- 
tion. 

The Ripleyian fauna as seen in New Jersey is a complex 
assemblage of organisms with two or more distinct facies, which 
were doubtless associated with different environmental conditions, 
such as depth of water, character of the sea bottom, etc. As has 
been pointed out, two distinct facies of the fauna have here been 
distinctly recognized, one of which, the Czrcdlwa fauna, as it has 
been called in the preceding pages, is characteristic of the more 
glauconitic beds, the Merchantville, Marshalltown, Navesink and 
Tinton. The second faunal facies, characterized by L u c h  
cretacea or its associates, occurs in the clays and sandy clays of 
the Cliffwood, Woodbury, \I'enonah and Red Bank formations. 
In the existing seas the areas where glauconitic sands are being 
formed under the most favorable conditions are some distance off 
shore at depths beyond the action of waves and currents, and at 
sufficient distance from the mouths of rivers to be comparatively 
free from terrigenous sediments.' The sands and clays, on the 
other hand, are deposited nearer shore. The faunas associated 
with the two types of sediments in the New Jersey Cretaceous 
beds were doubtless characteristic of the deeper and the shallower 
waters. The existence, therefore, of these two alternating faunal 
facies with the particular types of sediments with which they are 
associated, within the present belt of outcrop of the Cretaceous 
in New Jersey, necessitates the assumption that the Cretaceous 
shore across the present area of New Jersey was subjected to a 
series of oscillations, being alternately elevated and depressed. 
During the- periods of depression the deeper waters, with the 
accompanying glat~conitic sediments and the Czrcdlaea. fauna, 
gradually crept to the northwest and occupied a belt which had 
fornlerly been inhabited by the shallower water fauna, and where 

For a discussion of the "Origin of Greensand" see Geol. Surv. N. J., Ann. 
Rep. of State Geol. for 1892, pp. 218-239. 
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more clastic sediments had been deposited. At a later period of 
emergence the deeper-water fauna would shift to the southeast 
and the shallower-water fauna would again occupy the region it 
had formerly occupied. These conditions furnish a rational ex- 
planation for the recurrence of the two essential elements in this 
fauna in New Jersey, as well as for the more or less intimate 
mingling of the two faunal elements which is observed in certain 
horizons. Since there could have been no hard and fast line 
separating the shallower and deeper-water faunas, members of 
the shallower-water fauna were free to wander into the deeper 
waters, and the deeper-water forms into the shallower waters, 
while in the belt of intermediate depth there was of necessity a 
mingling of the two faunal elements. 

If the conditions here postulated are the true interpretation of 
the conditions in New Jersey during the existence here of the 
Ripleyian fauna, the shallower-water formations should, on 
being traced down the dip, gradually become more glauconitic, 
and at  some'distance in this direction the entire series of sediments 
might be found to be glauconitic in character. 011 the other 
hand, the more glauconitic formations as seen under present con- 
ditions of exposure, must originally have had their shallower- 
water equivalents characterized by the absence of glauconite and 
by the shallower-water fauna, which has been entirely removed 
by erosion since Cretaceous time. 

That the oscillations of the Cretaceous coast across New Jer- 
sey were but local phenomena is shown in the case of the Red 
Bank .formation, which cannot be recognized beyond Monmouth 
County, a fact indicating that the elevation which brought about 
the change from Navesink to  Red Bank conditions was limited 
to the northeastern portion of the area, while farther southwest 
the deeper waters continued with the accompanying glauconitic 
deposits. In this more southwestern region the depression accom- 
panying the Navesink marl of eastern Monmouth County was not 
so  marked since the more clastic Mount Laurel sand, apparently 
a shallower-water formation, was, in part at least, conternpo- 
raneous with it. 

In tracing these elements of the Ripleyian fauna beyond the 
limits of New Jersey the local details in their history will not 
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necessarily be found to conform with their history in Nav Jersey. 
The alternation of the two faunal facies may or may not occur. 
In certain regions it may be found that the one or  the other 
facies persists through the period, or if the alternation does occur, 
the recurrences may be less o t  more frequent than has been 
observed in New Jersey. In tracing their relationships with other 
Cretaceous faunas in North ,America, it is found that they have a 
close analog in the faunas of the Montana group of the West and 
Northwest. Just as in the New Jersey area an' alternation of 
shallower and deeper-water faunas is a conspicuous feature, so 
in the Northwest a shallower-water fauna described first as the 
"Fox Hills" fauna and supposed to be characteristic of the upper 
division of the Montana, has been found to be recurrent at various 
horizons throughout the entire Montana series. In regard to 
this fauna Stanton says "Faunas similar to that of the Fox Hills 
sandstone have a great vertical range and are likely t o  be found 
a t  any horizon within the Montana group where a littoral or 
shallow-water facies is developed."' 

A comparison of the shallower-water facies of the Ripleyian 
fauna in New Jersey with this Fox Hills fauna of the Northwest 
shows many characteristics in common. The following Fox 
Hills species have been identified in these New Jersey faunas: 
Micrabacia antericama, Clcspidaria vmtricosa, Cyrttella u n u a . ,  
P t d a  petrosa. Many others of the New Jersey species are 
clearly allied very closely to Fox Hills forms, and further critical 
studies with the comparison of large collections from the two 
areas will doubtless lead to the recognition of many more species 
common to the two faunas. 

The deeper-water Clicitllaca fauna of the New Jersey area does 
not so clearly correspond with the deeper-water.Pierre fauna of 
the northwestern Montana group, this fauna in New Jersey, a s  
well as the shallower-water facies, having much in common with 
the Fox Hills fauna of that region.   ow eve{ certain genera 
such as I~ioccrar~lrrs ant1 the oyster-like forms are more character- 
istic of the deeper-lvater facies in both regions. 

In connection wit11 the present investigation of the New Jersey 
faunas it has not Ixen practicable to make as extensive nor as 

' Bull. U. S. G.  S., No. 257, P. 66 
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critical comparisons of the fauna with those of the Montana 
group as would be highly desirable, but enough has been seen to  
show that the relationships are close, far closer than would be 
suggested by a mere comparison of the species here considered as 
identical, and future studies will surely show many more identical 
species as well as many which are closely allied. These relation- 
ships are so close, it1 fact, that the name Montanan might per- 
haps be extended to  embrace the faunas and their including sedi- 
ments. 

In Europe the Cretaceous fauna which seems to be most closely 
allied t o  this Ripleyian fauna of New Jersey and the Gulf-border 
region is that of the Cretaceous beds at  Aachen. This fauna has 
been elaborately described and illustrated by Holzapfell, and 
when the opportunity is given for a critical comparison of col- 
lections from these Aachen beds with collections of our American 
forms, a considerable number of species will doubtless be found 
to be common to the faunas. The Aachen beds are of Se- 
nonian age, and in their upper portion are characterized by 
Bclcmtaitclla ?nucrortata, a close analog, as has been pointed out, 
of the New Jersey B. omericana. Furthermore, this Belemnitella 
zone is highly characteristic of the higher Senonian beds of 
England, France and Germany, and the occurrence of the zone 
on opposite sides of the Atlantic is without doubt essentially con- 
temporaneous, although in Europe it probably represents a longer 
time interval than in America. 

In  "An approximate correlation of the Atlantic coast Creta- 
ceous formations" suggested by Clark."is Matabvan ant1 Mon- 
mouth divisions are referred to the Senhian,  the Cliffwood beds 
being considered as Cenomanian and the Raritan proper as 
Albian, these latter correlations being based primarily upon floral 
'evidence. From the evidence of the invertebrate fossils, however, 
as  shown in the earlier pages of this report, the Cliffwood clays 
cannot be removed from association with the superjacent beds. 
As to the Raritan the invertebrate evidence is too meagre to be of 

' Die Mollusken der ~a'chener Kreide, von E. Holzapfel, Palaeontographica, 
vol. 34, pp. 29-180, plates 4-20; vol. 35, pp. 139-268, plates 8-29. 
' .4m. Jour. Sci., (4), vol. 18, p. 4.10. 
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practical use in correlation, and the correlation of that formation 
must rest upon the evidence of the fossil plants. 

The Hornerstown, Vincentown and Manasquan formations 
do not, in general, afford so extensive faunas as  do the lower 
formations. The period was introduced with a nearly pure 
greensand marl formation, which, southwest of the point where 
the Red Bank and 'I'inton formations can be differentiated, is 
apparently continuous with the subjacent glauconitic deposits. 
During the middle portion of the period there was apparently nn 
elevation of the coast, and in the belt which formerly received 
the deeper-water glauconitic sediments, the shallower-water Vin- 
centown sediments were deposited. During the closing epoch 
of the period the coast was again depressed as is shown by the 
recurrence of the glauconitic sediments in the hlanasquan, and 
with the return of similar conditions a recurrence of the life 
of the Hornerstown marl is seen in the hlanasquan. 

These beds or their equivalents seem to be absent in the Gulf- 
border region south of Maryland, in fact, no faunas related to 
the Jerseyian fauna being recognized elsewhere in North America. 
I t  is not improbable, however, that certain of the non-marine, 
higher Cretaceous beds of the west may have been formed con- 
ternporanbusly with the marine beds containing the Jerseyian 
fauna. 

As has been pointed out by Clark,' the faunas of this higher 
division of the New Jersey Cretaceous, referred by him to the two 
divisions, Rancocas and Manasquan, but considered here as com- 
prising a single paleontological division, the Jerseyian, show cer- 
tain affinities with the lower or Alaestrichtian division of the 
Danian series of the western European Cretaceous. The faunas 
of the Hornerstown and Manasquan marls are in general too 
meagre and too poorly preserved to allow of any satisfactory 
comparison with foreign faunas, neither does the fauna of the 
arenaceous facies of the Vincentown afford much for comparison 
with European faunas. A comparison, however, of the extensive 
bryozoan fauna of the Vincento\vn limesand with similar bry- 
ozoan faunas of typical Maestricht beds shows a remarkably 

'Geol. Surv. N. J., Ann. Rep. State Geol. for 1897, p. w. 
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close relationship. The genera are largely the same and many 
of the species also are either identical or closely allied in the 
two faunas, and when critical comparisons can be made of the 
American and European collections several and perhaps many 
of the American species will probably be shown to be synonyms. 
From this evidence'of the bryozoans the lower Danian or hfaes- 
trichtian age of the Vincentown can be safely assumed, and with 
this correlation the Danian age of the entire Jerseyian fauna m y  
be safely implied. 
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CHAPTER I.' 

Branch PROTOZOA. 

Class RHIZOPODA. 
Order FORAMINIFERA. 

Family LITUOLIDZ. 

Sub-family L ITUOLINE .  

Genus HAPLOPRRACMIUM Reuss. 

Haplophragmium concavum Bagg. 

Plate I., Figs. 1-2. 

1898. Haplophragmium concavlcm Bagg., Bull. U. S. G. S., No. 
88, p. 27, pl. 2, figs. I a-b. 

Description.-"Test arenaceo-siliceous, rough, of a dull-gray 
color; consisting of eight or nine chambers, which are concave 
upon their inner margin, giving the form an approximately tri- 

'This  chapter on the Protozoa has been taken almost in its entirety from 
Bulletin No. 88 of the United States Geological Survey, "The Cretaceous 
Foraminifera of New Jersey," by Dr. R. M. Bagg. Figures have been added, 
however, to illustrate many of the species, copied for the most part from the 
Challenger Report on the Foraminifera. In using these figures for purposes 
of identification it must always be kept in mind that they were drawn from 
recent specimens, and that they will often differ somewhat in appearance from 
fossil specimens. It  is believed, however, !hat these figures will be of material 
assistance to those wishing to identify the species. 

In recording the formations and localities of the species, Bagg has been 
followed, although the names of the formations have been changed to cor- 
respond with the usage in the present volume. In most cases it has been 
clear f r o h  the original references from what formations, here recognized, 
the species were collected, but in the cases of those forms recorded from the 
"Rancocas" it has not always been clear whether the specimens came from the 
Hornerstown marl or the Vincentown limesand. In consequence of this, a 
few errors may have crept into the formation records here given. 

In  recording the geographic distribution of the species no attempt has 
been made to go beyond North America, but in the case of those forms which 
have also been recognized in the Tertiary formations of America, such occur- 
m c e  has been noted. 

(I@> 
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angular outline in transverse section; chambers variable in size; 
ultimate chamber largest and very slightly elevated in the central 
portion; septa1 lines straight, marked by definite deep constric- 
tions ; aperture a large elongated oval opening, situated toward 
the outside edge of the ultimate chamber and nearer the convex 
side. 

"Length, I mm. ; breadth, 0.43 mm." (Bagg.) 
Forrrlation atld locality.-Hornerstown marl, Blue Ball 

(Bagg) 
Geograpltic distribution.-New Jersey. 

Haplophragmium irregulare (Remer). 

1840. Spirolitla iwegulari,~ Raemer, Verstein. norddeutsch. 
Kreide, p. 98, pl. xv, fig. 29. 

1860. Ha.plopltrag~~til~rrb irregulare Reuss, Sitz. Akad. Wiss. 
Wien., vol. xl, p. 219, PI. X, fig. 9 ;  pl. xi, fig. I. 

1898. Haplophvag~ru'icrn irregldare Bagg, Bull. U. S. G. S., No. 
881 P. 27. 

Descriptio?l.-"Test arenaceous, rough, flask-shaped; chambers 
unequal and irregular, at first involute, then evolute and arranged 
in an elongated series, closely set, numerous (about fifteen), 
narrow, separated by straight depressed septa; aperture divided 

"Length, 2.6 mm. ; breadth, 0.6-0.9 mm." (Bagg.) 
Fonrratiort and locality.-Vincentown limesand, Vincentown 

(Bagg) 
Geograpltic distribution.-New Jersey. 

Sub-family TROCHAMMININE. 

Genus 'I'ROCHAMMINA Parker and Jones. 

Trochammina inflata (Montagu). 

Plate I., Figs. 3-5. 

1808. Nautilus irzflatzrs Montagu, Test. Brit. Suppl., p. 81, pl 
xviii, fig. 3. 

1884. Troclta~rtnzim irttfata Brady, Chal. Rept., vol. ix, p. 334 
pl. xli, fig. 4, a-c. 

1898. Trocharnmitta itLRata Bagg, Bull. U. S. G. S., No. 88, p. 
27. 
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Description.-"Test free ; trochoid or convex, depressed, rotali- 
fo rm;  consisting of about three convolutions, the outermost of 
which is formed of five or six very ventricose segments with 
deeply excavated septa1 lines. Inferior face somewhat concave, 
with sunken umbilicus; peripheral margin lob~ilated. Aperture 
small, arched ; situated on the inferior side of the final segment, 
close t o  the previous convolution, a little within the periphery. 
Color pale brown, the small primary segments much darker than 
the rest." (Brady.) 

Rcr?utrks.-"The qbove description agrees closely with the New 
Jersey specimens, but the color is rather a yellowish white than a 
brown, and the external view sho\vs only two convolutions instead 
of three, as in Professor Brady's figure. 

"Diameter, 0.43 mm." (Bagg.) 
Fmmc~tiota wtd locality.-Vincentown limesand, Timber Creek, 

near Mullica Hill (Bagg). 
Geograpltic distribrrtion.-Kew Jersey. 

Family TBlXTULARIDX. 

Sub-family TEXTULARINE .  

Genus TESTULARIA Defrance. 

Textuiaria agglutinanr d'orbigny. 

Plate I., Figs. 67. 

1839. Textidaria agglutinazw d'orbigny, Foram. Cuba, p. I 36, 
pl. i, figs. 17, 18, 32-34. 

1884. TextdarM; aggliltinutus Brady, Chal. Rept., vol. ix, p. 363, 
pl. xliii, figs. 1-3 ; var., figs. 4 12. 

1898. Textzllariu agglutinam Bagg, Bull. U. S. G. S., No. 88, 
p. 28. 

1898. Textorlaricr agg1utizmn.s Bagg, Bull. Am. Pal., vol. 2, No. 
10, P- 19 (313). 

1904. Textularia agglutitlans Bagg, Md. Geol. Surv., Miocene, 
P. 470, PI. 132, fig. 5. 
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Description.-"Test agglutinous, elongated, of a dull gray 
color, laterally convex ; chambers rather numerous, ten to  twelve 
in long specimens ; septa nearly straight ; aperture semilunar. 

"Length, 2.37 mm." (Bagg). 
Remarks-"This is a rather common species at Vincentown. 

where it occurs in the "lime sand." It is interesting t o  see the 
small, smooth glauconite grains which help to form the shell sub 
stance." (Bagg.) 

Fmlnrrtiort and locality.-Vincentown limesand, Vincento~n, 
Mullica Hill, Timber Creek, (Bagg) ; Manasquan marl, Vincen- 
town (Bagg). . 

Geographic distributiott.-New Jersey ; Miocene of Maryland. 

Textularia agglutinanr var. porrecta Brady. 

Plate I., Figs. %g. 

1884. Textularia agglzbtinans var. porrecta, Brady, Chal. Rept., 
vol. ix, p. 364, pl. xliii, fig. 4. 

1898. Textz~laria agglzctitla,ns var. porrecta Bagg, Bull. U. S. G.  
S., No. 88, p. 28. 

Description..-"Test much elongated, agglutinous, of nearly 
uniform width; chambers more numerous than in Textrdwia 
agglutittans, otherwise both forms are very similar. 

"The New Jersey specimens are not quite so elongated as  the 
figure in the Challenger Report. 

"Length, 2 mm.; breadth, 0.6 mm." (Bagg.) 
Formutiom atld locality.-Vincentown limesand, Vincentown. 

( Bagg. ) 
Geographic distn'bu.tio91.-New Jersey, Canada. 

Textularia gibbosa dlOrbigny. 

1826. Textzdmia gibbosa d'orbigny, Ann. Sci. Nat., vol. vii, p. 
262, NO. 6. 

1891. Textulariu gibbosa Terrigi, Mein. R. Com. G. Regno, vol. 
iv, pt. I ,  p. 68, pl. i, fig. 10. 

1898. Textularia gibbosa Bagg, Bull. U. S. G. S., No. 88, p. 29. 
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Descriptiom.-"Test ovate elongate, smooth, of a dull-gray 
color; transverse section round; shell composed of only four 
chambers in each series; septal lines arched, scarcely discernible 
externally; aperture a median semi-lunar arch in the ultimate 
segment. 

"Length, 0.9 I mm." ( Bagg. ) 
Fornrutiott mrd locality.-Navesink marl, Freehold (Bagg) . 
Geographic distribzltion.-Kew Jersey. 

Textularia globulosa Ehrenberg. 

Plate I., Figs. 10-12. 

1839. Textirlatia globzrlosa Ehrenberg, Abhandl. k. Ak. Wiss. 
Berlin (1838), p. 135, pl. iv, fig. b. 

1885. Tcxtularia globulosa Woodward and Thomas, 13th Ann. 
Rept. Geol. Nat. Hist. Survey Minnesota for 1884, p. 
166, pl. iii, figs. 1-5. 

1895. Tcxtularia. globulosa \IiToodward ant1 Thomas, Pal. 
Minn., vol. I ,  p. 29, pl. C, figs. 1-6. 

1898. Textulmiu globu.losa Bagg, Bull. U. S. G. S., No. 88, p. 
29- 

Descriptbm.-"Test small, consisting of a few smooth, 
spherical, or globular chambers; suture lines deep; shell pos- 
teriorly acute, anteriorly obtuse. 

"Length unknown." (Bagg) . 
Remarks.-"It has been impossible to find shells in perfect 

preservation, since the constrictions between the chambers are so 
pronounced that the chambers are easily broken off, but the few 
globular chambers we do lind are sufficient for the determination 
of the species." (Bagg.) 

Formation and locality.-Navesink marl, Freehold (rare) 

(Bagg). 
Geographic distribution.-New Jersey, Minnesota. 

Textularia gramen dlOrblgny. 

Plate I., Figs 13-14 

1846. Teztdaria g r a m  d'orbigny, Foram. Foss. Bassin tert. 
Vienne, p. 248, pl. xv, figs. 4-6. 

13 PAL 
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1884. Textdaria gramen Brady, Chal. Rept., vol ix, p. 365, pL 
xfiii, figs. g, 10. 

1898. Textularia grams Bagg, Bull. U. S. G. S., No. 88, p. 29. 
1898. TcxtirCaria g r o w  Bagg, Bull. Am. Pal., vol. 2, No. 10, 

P. 313. 
1904. ~extzilaia: g r c x m a o  Bagg, Md. Geol. Surv., Miocene, p. 

471, pl. 132, figs. 8-9. 

Description.-"Test arenaceous, rough externally, stoutly built, 
laterally compressed, margin subangular; five to  six wide cham- 
bers, very slightly convex ; posterior end neatly rounded; general 
outline very similar to  Textularia ha-i, but distinguished from 
that species by its more angular lateral edges, and differing from 
Tex tdark  abbreviclta, which it also resembles, in being less short 
and thick. 

"Length, I mm. ; breadth, 0.52 mm." (Bagg). 
Fornuztion mtd locality.-Vincentown limesand, Vincentown, 

Timber Creek ( Bagg) . 
GeograpItic distribzltion.-New Jersey ; Miocene of Maryland. 

Textularla ragittula Defrance. 

Plate I., Figs. 15-17. 

1824. Textulan'a sagittula Defrance, Dict. Sci. Nat., vol. xxxii, 
p. 177; 1828, v01. liii, p. 344; Atlas, Conch., pl. xiii, 

fig. 5. 
. 

1884. Tex tda rk  sagittiila Brady, Chal. Rept., vol. is, p. 361, 
pl. xlii, figs. 17, 18. 

1898. Texttdaria sagittula Bagg, Bull. U. S. G. S.. No. 88, 
P. 29. 

1898. 'Textularia sagittula Bagg, Bull. Am. Pal., 1701. 2, No. 10, 

P. 314. 
1901. Textularia sagittula Bagg, Md. Geol. Surv., Eocene, p. 

234, pl. 62, fig. 2. 
1904. Textzdaria sagitttda Bagg, Md. Geol. Surv., Miocene, p. 

. 472, pl. 132, figs. 11-12. 

Description.-"Test elongated, strongly compressed, with 
sharp-angled peripheral margin; chambers numerous (12 to  IS), 
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closely set, visible externally in the upper portion only; septa1 
lines almost straight, curving very gently toward the central por- 
tion ; aperture. linear. 

LLLength, 0.45-0.55 mm." (Bagg.) 
Fornution a d  locality.-Vincentown limesand, Vincentown, 

New Egypt, Timber Creek. (Bagg.) 
Geograthic distribtrtion.-New Jersey; Eocene and Miocene 

of Maryland. 

Plate I., Figs. I % I ~ .  

1840. Texfularia trrrris d'Orbigny, MCm. Soc. GCol. France, ser. 
I, vol. iv, p. 46, pl. iv, figs. 27, 28. 

1884. Textillaria fttwis Brady, Chal. Rept., vol. ix, p. 366, pl. 
xliv, figs. 4, 5. 

1898. Texhtlaria trwri. Bagg, Bull. U. S. G. S., No. 88, p. 30. 

Description.-"Test nearly round in transverse section, 
elongate, conical, rugose, tapering, anteriorly truncate; chambers 
numerous, complanate, somewhat irregular, quite distinct at  the 
distal end. 

"Length, I rnm." (Bagg.) 
For?nrztwtb a t d  locality.-Vincaitown limesand, Vincentown, 

Timber Creek (Bagg) . 
Geographic distribution.-New Jersey. 

Genus VERNEUILINA d'orbigny. 

Verneulllna polyrtropha (Reuss). 

Plate I., Figs. 20-21. 

1845. Bulitnina polystropha Reuss, Verstein. Xhm.  Kreide, pt. 
2, p. 109, pl. xxiv, fig. 53. 

1884. Vertwu.ilin.a polystroplm Brady, Chal. Rept., vol. ix, p. 
386, pl. xlvii, figs. 15-17. 

1898. Va?wuilina polystroplm Bagg, Bull. U. S. G. S., No. 88, 

Descriptim-"Test arenaceous, rough, somewhat triangular, 
composed of only a few chambers, which increase very rapidly in 
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size from below dotvnward ; aperture a central arched opening in 
the ultimate segment. 

"Length, 0.43 mm." (Bagg) . 
Fonrtatiotr arrd locality.-Savesink marl, Freehold (Bagg). 
Ccograpltic distribrrtiorr.-Sew Jersey. 

Verneuilina triquetra (Manster). 

Plate I., Fig. 22. 

1838. Tc.rtularia triqltrtra hliinster, in Raemer's paper, Neues 
Jahrb., p. 384, pl. iii, fig. 19. 

I 85 1. Texttclaria atlcuctica Bailey, Smithsonian Contrib., vol. ii, 
art. 3, p. 12, figs. 38-43. 

1884. Vcrnmrili~ra triqlrctra Brady, Chal. Rept., vol. ix, p. 383, 
pl. xlvii, figs. 18-20. 

1898. Vernetrilirra triqrretra Bagg, Bull. U. S. G. S., No. 88, p. 
30, pl. 2, fig. 2. 

Description.-"Test composed of coarse sand grains and 
scattered grains of glauconite, triserial ; chambers with flattened 
sides, definitely marked by sutures, eight to ten in each series; 
transverse section an almost equilateral triangle; surface rugose, 
and the coarse sand grains are interspersed with grains of glau- 
conite; septa1 lines arched in the central portion and directed 
downward toward the edges; triangular edges not always 
straight, but curved somewhat in passing from the primordial to 
the distal end; aperture a median elongated slit with a depressed 
margin. 

"The shell is of a dull-gray color, and attains large size. 
"An analysis of 17ent.euilina triquetra gave 41.37 per cent. of 

silica. The sand grains are very firmly cemented by calcareous 
substance which forms the base of the shell. 

"It is a very common species. 
"Length, 3.13 mm." (Bagg.) 
For~natiort mtd locality.-Vincentown limesand, Vincentown, 

Mullica Hill, Timber Creek (Bagg) ; Manasquan marl, Vincen- 
town (Bagg). 

Crographic distrib14tiotr.-Kew Jersey. 
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Genus TRITAXIA Reuss. 

Tritaxia tortilir (Reuss). 

1861. B~tlitrrina tortilis Reuss, Sitz. Xkad. Wiss. Wien, vol. xliv, 
pt. I ,  p. 338, pl. viii, fig. 3, a, b. 

1898. Trita-ria. tortilis Bagg, Bull. U. S. G. S., No. 88, p. 31. 

Dcscriptiott.-"Test small, trihedral; chambers few, five to 
seven in each series, somewhat inflated and depressed at the septal 
lines; peripheral margins rather sharp; primordial end bluntly 
pointed ; ultimate segment large, overreaching, and bearing the 
elliptical aperture near the upper part of the septal face. 

"Length, 0.52 mni." (Bagg.) 
Forntation a.nd locality.-Vincentown limesand, Swedesboro 

( Bagg). 
Geographic distributiott.-New Jersey. 

Tritaxia tricarlnata (Reuss). 

Plate I., Figs. 23-24. 

1845. Textzllaria hicarinufa Reuss, Verstein. bbhm. Kreide, pt. 
I ,  p. 39, pl. viii, fig. 60. 

1884. Tritaxia tricarimto Brady, Chal. Rept., vol. ix, p. 389, pl. 
xlix, figs. 8, g. 

18gS. Tritaxia tn'cariwto Bagg, Bull. U. S. G. S., No. 88, p. 31. 

Description.-"Test tricarinate; lateral surfaces slightly con- 
cave, consisting of a few (four or five) rather indistinct segments 
in each row; aperture central, rotund, in a short elevated neck. 

"Length, 1.3 rnrn." (Bagg.) 
Formation and locality.-Vincentown limesand, Swedesboro, 

Timber Creek (Bagg) ; Manasquan marl, Vincetitown (Bagg). 
Geographic distribution.-New Jersey. 

Genus GAUDRYINA dlOrbigny. 

Guadrylna pupoider dlOrblgny. 

Plate I., Figs. 27-29. 

1840. Gaudr~fina pupoides d'orbigny, Mem. Soc. Geol. France 
ser. I, vol. iv, p. 44, pl. iv, figs. 22-24. 
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1884. Gaudryina ptlpoides Brady, Chal. Rept., vol. ix, p. 378, 
pl. xlvi, figs. 1-4. 

1898. Gatcdryigca pupoides Bagg, Bull. U. S. G. S., No. 88, 
P- 3'- 

Descriptiotc.-iiGaudryirla pupoides is an easily recognized 
species. Its dimorphous mode of growth is generally very ap- 
parent, and its variability is limited to such features as  the num- 
ber of segments, the relative length and breadth of the test, and 
the degree of lateral compression. In recent shells the walls are 
thin and calcareous, smooth externally, and almost invariably of 
a grayish hue; fossil specimens sometimes exhibit slightly rough 
exterior. In form and position the aperture resembles that of 
the typical Textulariz, but it is often surrounded by a raised 
tip or border. (Brady.) 

"Length,' 2 mm." 
Forntation a?ld locality.-Vincentown limesand, Vincentown 

(Bagg). 
Geographic distribzition.-New Jersey. 

Genus CLAVULINA d'orbigny. 

Clavuiina communio d'orbigny. 

1826. C l d i n a :  cornlnutlis dlOrbigny, Ann. Sci. Nat., vol. vii, 
p. 268, No. 4. 

1846. Claz~ulina. corrtntu,t~is, cl'orbigny, Foram. Foss. Bassin 
tert. Vienne; p. 196, pl. xii, figs. I, 2. 

1898. ClavuJi?la cornrnutlis Bagg, Bull. U. S. G. S., No. 88, 
P. 32. 

Description.-"Test elongate, straight, rough externally and 
arenaceous; early segments triquetrous, spiral, and forming a 
pointed apes, a transverse section of which is round, not angular 
as in Clrritlirtu parisinlsis d'orbigny ; anterior chambers marked 
by depressa septa, somewhat irregular in size, but the ultimate 
one is the largest; aperture normally a central opening in a short 
tubular neck of the ultimate chamber. 

"Length, 2.1 mm." (Bagg.) 
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Formtion a d  locality.-Vincentown limesand, Brownsville . 
( Bagg). 

Geographic distribution.-Xew Jersey. 

Clavulina parirlenrls dlOrbigny. 

Plate I., Fig. 25. 

1826. C I d i m  pariSic;tSi.s d'orbigny, Ann. Sci. Nat., vol. vii, 
p. 268, No, 3 ; M d l e ,  No. 66. 

1884. Clavltlina pwisinwis Brady, Chal. Rept., vol. ix, p. 395, 
pl. xlviii, figs. 14-18. 

1898. Claviilina parisktlsis Bagg, Bull. U. S. G. S., No. 88, 
P. 32. 

Description.-"Test coarsely arenaceous, elongated, straight 
or  nearly so; ultimate chamkrs nodosarian, short, marked by 
straight, somewhat depressed septa; primordial segments trique- 
trous as  in  C l ra l ina  cotnrntltlis d'orbigny, but wedge-shaped 
and triangular in outline instead of being rounded; aperture a 
central opening in a short tubular neck. 

"Length, 2.4 mm." (Bagg.) 
Forma.tioit mtd locality.-Vincentown limesand, Brownsville 

(Baaif). 
Geograpltic distribution.-New Jersey. 

Sub-famlly BULIMININR. 

Genus BULIMINA d'orbigny. 

Bullmlna purchi Reuss. 

185 1. Bulimi?za pusclzi Reuss, Haidinger's Il'aturw. Abhandl., 
vol. iv, pt. I,  p. 37, pl. iii, fig. 6. 

1898. Bulitnina pz~schi Bagg, Bull. U. S. G. S., No. 88, p. 32. 

Descriptwta.-"Test elongate oval, obtusely rounded above, 
acutely rounded below, sllell wall very punctate; chambers rap- 
idly increasing in size from below upward, irregularly wedge- 
shaped, moderately depressed at  the sutures; aperture a comma- 
shaped slit near the margin of the ultimate segment. 

"Length, 0.5 mm." (Bagg.) 
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Formation and locality.-Navesink marl, Freehold (Bagg). 
Geograpllic distribzctiol~.-Keiv Jersey. 

Bulimlna variabilis d'orbigny. 

1840. Btililitilta zmriabil d'orbigny, hICm. Soc. gkol. France, 
ser. I,  vol. iv, pt. 1 . ' ~ .  40, pl. iv, figs. 9-12. 

1845. Bulinciita z~aiabilis Reuss, Verstein. bi5hm. Kreide, pt. I, 
p. 37, pl. viii, figs. 56, 76, 77. 

1898. B~dilnitta vuriabilis Bagg, Bull. U. S. G. S., No. 88, p. 33. 

Description.-"Test variable, ovate or oblong, very finely per- 
forate; spire short, obtuse posteriorly ; segments few, very nar- 
row, slightly oblique; ultimate chamber ending in a flat surface; 
aperture oval, situated at the inner margin. 

66 Diameter, 0.2-0.3 mm." (Bagg.) 

Formatiort aitd locality.-Navesink marl, Freehold (Bagg) . 
Geographic distribttfion.-New Jersey. 

Genus BOLIVINA d'orbigny. 

Bollvlna punctata dlOrbigny. 

Plate I., Fig. 26. 

Bolivina punctato d'orbigny, Foram. AmCr. Merid., p. 
63, pl. viii, figs. 1 ~ ~ 1 2 .  

Bolivinu aittiqua d'orbigny, Foram. Foss. Bassin tert. 
Vienne, p. 240, pl. xiv, figs. 11-13. , 

Bolivina ptcnctata Macdonald, Ann. Mag. Nat. Hist., ser. 
2, vol. 20, p. 193, pl. vi, figs. 26, 27. 

Bolivino pzt)rctafa Brady, Challenger Report, vol. g, p. 
417, pl. lii, figs. 18, 19. 

Boliuina pzcnctata Woodward and Thomas, Thirteenth 
Ann. Rept. Geol. Nat. Hist. Survey Minnesota, p. 169, 
pl. iii, fig. 12. 

Boli.r.itln pzrlzcfata ll'ocxli~ard and Thomas, Pal. Minn., 
vol. I .  p. 34. pl. C, figs. 27-28. 

Bolkiiza pti)tctafa Bagg, Bull. T_'. S. Geol. Survey No. 88. 
p. 33, pl. ii, fig. 3. 

Bolk,i?ta pu~tctata Bagg. Bull. U. S. G. S.. Xo. 268. p. 2 4  

pl. 3, fig. 6. 
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Description.-"Test elongate, textulariform, smooth, com- 
pressed, finely perforate, anterior end obtuse, posterior acute, 
lateral margins subcarinate; chambers five to seven in each series ; 
septal lines depressed; aperture terminal, simple, oval. 

"Length, 0.35 mm.; greatest breadth, 0.15 mm." (Bagg.) 
Remarks.-"This species is common at Freehold. I t  resembles 

Bol i -ha  textilmoidcs Reuss in the small number of chambers 
and somewhat broader outline, but differs from this latter species 
in being much more oval in outline when seen in transverse sec- 
tion." (Bagg.) 

Forrwtiort mtd locality.-Marshalltown clay-marl, hfarshall- 
town (Bagg) ; Navesink marl, Freehold, Bruere's pits on Cross- 
wicks Creek (Bagg). 

Geographic distribution.-New Jersey, Minnesota, Nebraska; 
Miocene, California. 

Boiivina textilaroides Reuss. 

Plate I., Figs. 30-31. 

Boli&nu textilaroides Reuss, 1862, Sitzungsber. K. 
Akad. Wiss. Wien, vol. 46, p. 81, pl. x, fig. I. 

Bolivinu textularioi&s Berthelin, 1880, MCm. Soc. GCol. 
France, s6r. 3, vol. I,  p. 28, pl. I (xxiv), fig. 5. 

Bolivina textilarwides Terrigi, 1883, Atti Accad. Ponti- 
ficia Nuovi Lincei, vol. 35, p. 191, pl. iii, fig. 32. 

Bolivino .textdarioides Brady, 1884, Challenger Report, 
vol. g, p. 419, pl. liii, figs. 23-25. 

Bolim'na textilaio&s Brady, Parker, and Jones, 1888, 
Trans. 2001. Soc., vol. 12, pt. 7, p. 221, pl. xliii, fig. I .  

Bolivina textularoides Egger, 1895, Jahrsber. Naturhist. 
Ver. Passau, vol. 16, p. 12, pl. i ,  fig. 8. 

BolivCna textilaroides Bagg, Bull. U. S. G. S., No. 88, 

P. 34. 
Bolivim textilaroides Bagg, Bull, U. S. G. S., No. 268, 

P. 25, PI. 4, fig. 1. 

Description.-"Test textulariform; segments few in number, 
about six in each series; septal lines depressed, and the chambers 
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somewhat inflated; surface smooth, finely punctate; peripheral 
margins rounded, and more or less lobulated. 

"Length, I mm." (Bagg.) 
Remarks.-"This species is less common than Bolim'na punc- 

tutu" (Bagg) . 
Fornultwn asrd locality.-Marshalltown clay-marl, Marshall- 

town (Bagg). 
Geographic ciistribrrtion.-New Jersey; Miocene, California 

Genus PLEUROSTOMELLA Reuss. 

Pleurostomella subnodosa (Reuse). 
Plate I., Figs. 32-34. 

1845. Nodosa,ri.a rwdosca (pars) Reuss, Verstein. bijhm. Kreide, 
pt. I ,  p. 28, pl. xiii, fig. 22. 

1850. Dentcdina d n o d o s a  (pars) Reuss, Haidinger's Naturw. 
Abhandl., vol. iv, pt. I ,  p. 24, PI. i, fig. g. 

1884. Ple~~rostontelka ncblcodosa Brady, Chal. Rept., vol. ix, p. 
412, pl. lii, figs. 12, 13. 

1898. Pleurostonwlla stcbtzodosa Bagg, Bull. U. S. G. S., No. 

88, P. 34. 
Description.-"Test elongate, almost straight, with somewhat 

irregular outline; chambers enlarging, slightly convex, separated 
by oblique sutures; ultimate chamber largest, shortly acute; pri- 
mordial chamber smallest, rounded; aperture an elongated, 
naked, oval opening extending slightly down the side of the 
ultimate segment. 

"Length, I mm." (Bagg.) 
Formation at~d 1oca.lity.-Vincentown limesand, Timber Creek 

( Bagg). 
Gcograpltic distribtrtion.-Xew Jersey. 

Family LAGENIDB. 

I Sub-family LAGENINR.  

Genus LAGENA Walker and Boys. 
Largena globosa (Montagu). 

Plate I., Figs. 35-37. 

1803. V ~ u l u m  globosum Montagu; Testac. Brit., p. 523- 
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Oolinu sinrplex Reuss, Haidinger's Natunv. Abhandl., 
vol. iv, pt. I ,  p. 22, pl. i, fig. 2. 

Entosolmica globosa Parker ant! Jones, Ann. Mag. Nat. 
Hist., ser. 2, vol. 19, p. 278, p!. I I ,  figs. 25-29. 

Entosolenia globosa Williamson, Recent Foram. Great 
Brit., p. 8, pl. I, figs. 15-16. 

Lagena globosa Reuss, Sitz. Akad. Wiss. Wien, vol. xlvi, 
pt. 1,p.  318,p!.i,figs. 1-3. 

Lagena globosa Terquem, Anim. Plage Dunkerque (2 ) ,  
P. 67, PI. 7, figs. 3-4. 

L a g m  globosa Brady, Chal. Rept., vol. ix, p. 452, pl. lvi, 
figs. 1-3. 

Lagow globosa Bagg, Bull. Am. Pal., vol. 2, No. 10, pp. 
317-318. 

Lagena globosa Bagg, Bull. U. S. G. S., No. 88, p. 34. 
Lagnuz globosa Bagg, Bull. U. S. G. S., No. 268, p. 26, 

P!. 4, fig. 3. 

Description.-"Test subglobular, elliptical or pyriform; surface 
smooth; finely perforate shell with thin, hyaline cell walls; an- 
terior margin somewhat projecting, with aperture in an entoro- 
lenian neck. 
"Length, 2 mm. ; breadth, 1.5 mm." (Bagg.) 
Forwzfww and locality.-Vincentown limesand, Vincentown, 

Mullica Hill ( Bagg) . 
Geographic ' distributio?r.-New Jersey ; Miocene, California. 

Genus VITRIWEBBINA Chapman. 

Vltrlwebblna rollarl Chapman. 

Plate I., Figs. 38-39. 

1892. Vifriwcbbitm sollasi Chapman, Geol. Mag., n. s., decade 
3, vol. ix, No. 2, Feb., pp. 53-54, pl. ii, figs. 1-3. 

1898. Vi t rwbbina  sollasi Bagg, Bull. U. S. G. S., No. 88, p. 
35, pl. 2, figs. 5a-b. 

Description.-"Test smooth, adherent, hyaline, finely perforate : 
consisting of one or  many chambers arranged in a more or less 
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curving irregular chain; chambers attached by stoloniferous 
tubes; aperture terminal in ultimate chamber; length variable, 
dependent upon the number of chambers. 

"Breadth, 0.2--0.6 mm. ; shell diameter, 0.01 mm." (Bagg.) 
Rcinarks.-"Tllis is a very common form at  Vincentown, and 

is frequently found adhering to Flabcliitla sagittaria, although 
often occurring on other shell fragments. Although the pri- 
mordial chamber is generally the smallest and the ultimate the 
largest, there is no regularity of arrangement in regard t o  size of 
the chambers. 

"It was with some difficulty that the position of this form was 
determined. The structure of the shell substance alone separates 
it from Trocl~airriizitta irre.gzrlaris Carpenter,' but solution of the 
shell in hydrochloric acid failed to reveal any trace of arenaceous 
or siliceous material, although in some cases there was an inner 
coating of amorphous material remaining insoluble in the acid. 

"A form similar to the one under discussion is figured by 
Quenstedt2 and described by hini as Blrllopora rostrata in the fol- 
lowing words : 'This'cor;sists of simple, small, dark hemispheres, 
united with each other through lengthened tubes. This tube 
often projects from the end cell like a beak, whence I have given 
it its name. Generally the pustules (chambers) increase in size, 
with now and then smaller ones between, while the primordial 
cell is similar to those succeeding.' This species is described by 
Schwage? as Placopsilitla rostrafa, and is placed under the cal- 
careous perforate division of the Dentaloidea. 

"In the original description of the genus Placopsilina4 no men- 
tion is made of the nature of the test, whether of arenaceous or 
calcareous composition, but later authorities ( B r a d y )  consider 
the genus under arenaceous types of the Lituolido. 

"The tubulated structure of the genus \tTebbina, simulating the 
arenaceous Trochammino, is quite striking, and its calcareous 

' Introduction to the Study of the Foraminifera, p. 152, PI. XI, figs. 610.  

' Der Jura,  18j8, p. 580, Atlas. PI. LXXIII.  fig. 28. 
a fiolletino dcl R. Cornitato Geol. d'ltalin. 1877, vol. viii, p. 18, PI. fig. 12. 

'dJOrbigny, A. D., Prodrome de Pnlcontologic Stratigrapliique, 18j0, vol. ii, 
P 96. 

Clla!lct~gcr Report, 1884, vol. is, p. 314. 
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composition in this case led to a discussio~l by Dr. \\'. J. Sollas,' 
'On the perforate character of the genus Webbina,' etc., and the 
later establishment of a new genus, Vitriwebbina, by Frederick 
C h a ~ m a n , ~  which I have adopted as a solution of the difficulty 
presented by this isomorphous form." (Bagg.) 

Formatiott atzd locality.-Vincentown limesand, Vincentown 

(Bagg). 
Geographic disfribrit io11.-New Jersey. 

Vitriwebblna laevle (SolIas). 

Plate I, Figs. 40-41. 

Webbir~u kmis, Sollas, Geol. Mag.. n. s., decade 2, 1701. iv. 
No. 3, March, pp. 103-104, pl. vi, figs. 1-3. 

Vitrizwbbiruz lavis Chapman, ~ e o l . ' ~ a ~ . ,  n. s., decade 3, 
vol. 9, p- 54, PI. 2, fig. 4. 

1898. Vitrmebbirla 1m.s Bagg, Bull. U. S. G. S., No. 88, p. 36, 
pl. 2, figs. qa-b. 

Descriptiot~.-"Test very similar to Vitrizcrebbina sollasi in 
shape and general appearance, and differing from that species 
only in having no external marginal flange and in being some- 
what more elevated. The form occurs with the preceding in the 
limesand a t  Vincentown, but is not very common, while Vitri- 
webbim sollm' is rather plentiful." ( Bagg.) 

Fmnoatiott a d  locality.-Vincentown limesand, Vincentown 

( Bagg) - 
Geographic distribzttion.-New Jersey. 

Sub-family N O D O I A R I N R .  

Genus NODOSARIA Larnarck. 

Nodoraria acuminata (Reuas). 

1860. Dentdim crcuminvrta Reuss, Sitz. Akad. Wiss. Wien, vol. 
xl, p. 181, pl. i, fig. 7. 

1898. Nodosoria acuminata Bagg, Bull. U. S. G. S.. No. 88, p. 

36. 

' Geol. Mag., n. s., decade 2, vol. iv, No. 3, March, 1877, pp. 102-105. . 
' Geol. Mag., n. s., decade 3, vol, ix, No. 2, Feb., 1892, p. 53. 
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Descriptwt~.-"Test elongate, straight, tapering sharply ; sur- 
face smooth; nine oval, regular chambers, rapidly increasing in 
size toward the distal end; primordial end acuminate; ultimate 
chamber globose, anteriorly prolonged into a distinct eccentric 
tube ; septa depressed, transverse ; aperture nipple-shaped. 

"Length, 0.9 mm." (Bagg.) 
Renwks.-"The above species is very similar to  Dentdim 

&recta Reuss, but the latter has fewer segments and the proximal 
end less acuminate." (Bagg.) 

Formation and locality.-Vincentown limesand, Vincentown 
(Bagg). 

Geogra.phic dislribtrtion.-New Jersey. 

Nodosarla adolphlna (dlOrbigny). 

Plate I.,  Fig. 42. 

1846. Dmtalim adolphim d'orbigny, Foram. Foss. Bassin tert. 
Vienne, p. 5 I ,  pl. ii, figs. 18-20. 

1855. Det~talina adolphiw Bornernann, Zeitsch. Deutsch. Geol. 
Gesell., vol. 7, p. 324, pl. 13, fig. 5. 

, 1886. Dentalina adolphino Sherborn and Chapman, Jour. Roy. 
Micros. Soc., ser. 2, ~01. vi., p. 750, pl. XV, figs. 11, 

a, b, 12. . 
1898. Nodos& udolphinula Bagg, Bull. U. S. G. S., No. 88, 

P. 37. 
1900. Nodosaria adolpltilla Chapman, Proc. Cal. Acad. Sci., ser. 

3, V O ~ .  I ,  p. 249, pl. 29, fig. 16. 
1905. Nodosaria adolphinu Bagg, Bull. U. S. G. S., No. 268, p. 

28, pl. 5, fig. I. 

Descriptio~t.-"Test composed of six or seven short, oval cham- 
bers, very strongly separated by septa1 constructions. The an- 
terior portions of the ultimate chambers are smooth, but upon the 

' lower ends of these are two rows of spines or tubercles jutting out 
at a low angle from the surface. Upon the primordial segments 
these spines are found to cover the whole surface. Primordial 
chamber armed with a short spine ; ultimate segment ending in a 
tubular neck, which carries the round aperture. 
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"Length, I mm. and over." (Bagg.) 
Remrwks.-"This small nodosarian form is not uncommon in 

the limesand beds below Swedesboro" ( Bagg) . 
F a m a t i a n  attd locality.-Vincentown limesand, near Swedes- 

bore (Bag& - 
Geographic distribu.tiotl.-New Jersey; hliocene of California. 

Nodooarla annulata Reuee. 

1844. Nodoscwiiz ansuulata Reuss, Geogn. Skizze Bohmen, vol. 
ii, pt. I, p. 210. 

1845. Nodosmia amulata Reuss, Verstein. bdhm. Kreide, pt. I,  
p. 27, pl. viii, figs. 4, 6, 7 ;  pl. xiii, fig. 21. 

1898. N o d o ~ d d a B a g g ,  Bull. U. S. G. S., No. 88, p. 37. 

Descriprion.-"Test smooth and glistening, arcuate, very 
elongate, tapering sharply to a point toward the proximal end; 
chambers spherical, numerous, fifteen to twenty, more constricted 
and globose toward the ultimate chamber, which is prolonged 
somewhat in its upper portion and carries the round mammillate 
aperture ; septa transverse, definitely depressed at the anterior end. 

"Length, over 10 mm. in long specimens; breadth of largest 
chamber, I mm" (Bagg.) 

Renormks.-"This is one of the largest of all our nodosarian 
types. I t  resembles the specimens of Nodoswia oblqua, but is 
easily distinguished from the latter by its smooth surface. The 
proximal end of the shell sometimes 'shows very faint str ia as 
indications of ribs, but these are never prominent, and are visible 
only under the microscope." ( Bagg. ) 

F s r m u t i a  cmd locality.-Navesink marl, Freehold (Bagg) ; 
Vincentown limesand, Vincentown (Bagg) . 

Geographic distribu.fion.-New Jersey. 

Nodoraria communlr (d'Orbigny.1 

Plate I., Figs. 43-44. 

1826. DePrtaIim communis dlOrbigny, Annales Sciences Na- 
turelles, vol. 7, p. 254, No. 35. 

1840. Devafalittua communds d'orbigny, MCm. Soc. GCol. France, 
v o l . 4 , ~ .  13,pl. i,fig.4. 
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Nodosa& cornanunak Reuss, Verstein. bijhrn. Kreid., p t  
I ,  p. 28, pl. xii, fig. 21. 

Dentalinu cotnonunis Reuss, Sitzungsber. K. Akad. IViss. 
Wien, vol. 40, p. 186. 

Dentalinu legumcn Reuss, Sitzungsber. K. Akad. Wiss. 
Wien, vol. 40, p. 186. 

Dcrljalirla coirrrt~zr~zis Jones and Parker, Quart. Jour. 
Geol. SOC. Lond., vol. 16, p. 4j3,  pl. 19, figs. aj-26. 

Nodosa.ria co?nmu?tis Brady, Challenger Report, vol. 9, 
pp. 504, 505, pl. Ixii, figs. 19-22. 

Nodosaria corrt.mzuzk Egger, Jahrsber. Naturhist. Ver. 
Passau, vol. 16, p. 20, pl. ii, figs. I ,  2. 

Nodosaria commnis  Bagg, Bull. U. S. G. S., No. 88, p. 
37. 

Nodosaria cornmurz& Bagg, Bull. Am. Pal., vol. 2, No. 10, 

P. 319. 
Nodosaria cowwmnis Bagg, Md. Geol. Surv., Eocene, p. 

237, pl. 62, fig. 7. 
Nodosaria comnurnis Bagg, Bull. U. S. G. S., No. 268, p. 

29, PI. 5, fig. 2. 

Descriptiorr.-"Test elongate, slightly arcuate, smooth ; septa 
oblique, depressed; chambers numerous, ten to fifteen, convex 
anteriorly; aperture small, radiate, situated near the incurved 
margin. 

"Length 3\26 mm." (Bagg.) 
Formutiotl. and 1ocalify.-Navesink marl, Cream Ridge, 

Bruere's pits on Crosswicks Creek (Bagg) ; Vincentown lime- 
sand, New Egypt, Mullica Hill, Timber Creek (Bagg). 

Geograpliic distribtction.-New Jersey; Eocene of Maryland; 
Miocene of California. 

Nodoraria conrobrina (d'orbigny). 

Plate I., Figs. 48-49. 

1846. De?ztnlirzcc consobriua. d'orbigny, Forarn. Foss. Bassin 
tert. Vienne. p. 46, pl. ii, figs. 1-3. 

I 8 j6. Drntalina consobrina Xeugeboren, Denkschr. K. Akad. 
Wiss. Wien,vol. 1 2 , ~ . 8 6 , p l .  3,fig. 15. 
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1884. Nodosaricr consobrina Brady, Chal. Rept., vol. ix, p. 501, 
pl. lxii, figs. 23, 24. 

1898. Nodosaria comobrimz Bagg, Bull. U. S. G. S.. No. 88, p. 
38. 

1905. Nodoswia cmobrinn Bagg, Bull. U. S. G. S., No. 268, 
P. 29, PI. 5, fig. 3. 

Description.-"Test smooth, dentaline, attenuated, and grace- 
ful ; chambers nine or  ten, shorter and less distinct at the proximal 
end, but becoming more definite above and more elongated ; septa 
distinct, straight, or nearly so, beconling niore marked in the 
prosilnal extremity; ultimate chamber somewhat prolonged into 
a neck which carries the oral aperture; proximal entl very neatly 
rounded. 

"Length, 2 mm." (Bagg.) 
Rc~iuzrks.-"This slender little species is very closely allied to 

the emaciate variety found in the Hornerstokvn marl I~etls, but 
it is not so elongated atid has a much smaller nuniber of 
chambers." ( Bagg. ) 

Formrrtiorl artd locality.-Marshalltown clay marl, Marshall- 
town (Bagg). 

Gcographic distribt~tio?~.-New Jersey ; Miocene of California. 

Nodoraria conrobrlna var. emaciata (Reuaa). 

Plate I., Figs. 45-46. 

1851. Dentalinu c~naciata Reuss, Zeitschr. Deutsch, Geol. 
Gesell., vol. 3, p. 63, pl. 3, fig. g. 

1865. Nodosaria (D.) consobrituz, var. cnulciata, Reuss. Denks. 
Akad. Wiss. Wien, Vol. xxv, p. 132, pl. ii, figs. 12, 13. 

1884. Nodosaria (D.) consobrilza, var. emaciata, Brady, Chal. 
Rept., vol ix, p. 502, pl. Ixii, figs. 25, 26. 

1898. Nodosaria comobritza var. c)nsczi~tca Bagg. Bull. U. S. G. 
S., No. 88, p. 38. 

1898. Nodosaria comobrina var. cmaciafa Bagg. Bull. Am. Pal., 
vol. 2, No. 10, p. 3 19. 

1901. Nodosaria cmsobrina var. et)zaciata Bagg, Md. Geol. 
Surv., Eocene, p. 238, pl. 62, fig. 8. 

I4  PAL 
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190 j. hrodosaria corlsobrina var. ~mociatu Bagg, Bull. U. S. G. 
S., ?;o. 268, p. 30, pl. 5, fig. 4. 

Descriptim.-"Test smooth, greatly elongated, tapering; seg- 
ments numerous, short, elongate oval ; similar to  NodosarM con- 
sobrina, but more elongated and slender; septa somewhat de- 
pressed, transverse, primordial end rounded; aperture mam- 
millate, somewhat prolonged into a tube. 

"Length, 2 mm." (Bagg.) 
Fornuztion cmd locdity.-Marshallto~vn clay-marl, Marshall- 

town (Bagg) ; Vincentown limesand, Vincentown (Bagg) . 
GeograpItic di.stribrdion.-Sew Jersey ; Eocene of Maryland, 

Miocene of California. 

Plate I., Fig. 50. 

1791. Orthoceras farcimen Soldani, Testaceographia. vol. I,  pt. 
2, p. 98,' pl. cv, fig. o. 

1861. Dentalinu faci~nert  Reuss, Bull. Acad. Roy. Belgique, 
sCr. 2, vol. 15, p. 146, pl. i, fig. 18. 

1884. Nodosaria farcLwn Brady, Challenger Report, vol. 9, 
pp. 498, 499, pl. lxii, figs. 17, 18, and woodcuts, p. 499. 

1898. Nodosaria furcimen Bagg, Bull. U. S. Geol. Survey No. 
88, PP. 38, 39- 

1898. Nodosariu fmcimen Bagg, Bull. American Paleont., vol. 
2, No. 10, pp. 25, 26, pl. i, fig. 2. 

1900. Nodosaria f m c i m  Chapman, Proc. California Acad. 
Sci., ser. 3, vol. I ,  No. 8, p. 248, pl. xxix, fig. 13. 

1905. Nodosmkz f m c i n m  Bagg, Bull. U. S. G. S., No. 268, p. 
30, PI. 5 ,  fig. 5. 

Description.-"Test arcuate, tapering, with from six to ten 
inflated segments, separated by deep, straight, transverse sutures. 
The latter quality separates this species from Nodosario c o w  
munis, in which the sutures are oblique. There is also an irreg- 
ularity in the increase of the size of the chambers noticeable in 
most specimens. The ultimate chamber is prolonged into a round 
tube which bears the oral opening. 
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"Length, 2.82 mm." (Bagg.) 
Formcrtiots and locality.-Vincentown limesand, New Egypt 

( Bagg). 
Geographic distribution.-New Jersey; Eocene of Virginia, 

Miocene of California. 

Plate I., Fig. 47. 

1826. Nodosan'a filiformis d'osbigny, Ann. Sci. Natur., vol. 
vii, p. 253, NO. 14. 

1840. Dentalinca gran'lis d'osbigny, MCm. Soc. GCol. France, 
ser. I ,  vol. iv, p. 14, pl. i, fig. 5 .  

1884. Nodoswia filiforntis Brady, Chal. Rept., vol. ix, p. 500, 
pl. Ixiii, figs. 3-5. 

1898. Nodosaria fidifovmis Bagg, Bull. U. S. G. S., No. 88, 
P- 39- 

1905. Nodosmia tiliformis Bagg, Bull. U. S. G. S., No. 268, 
P. 31, pl. 5, fig. 6. 

Description.-"Test slender, elongated, smooth, crenate; 
chambers numerous ( 12), distinct, elongate oval ; septa trans- 
verse, nonoblique; aperture simple, round. 

"Length, 2. I mm." (Bagg.) 
Formation and locality.-Navesink marl, Cream Ridge 

(Bagg) ; Red Bank sand, Red Bank (Bagg) ; Vincentown lime- 
sand, Mullica Hill, Timber Creek (Bagg). 

Geographic distribution.-New Jersey; Miocene of California. 

Nodorarla indifferens (Reuse). 

1863. DentaZina indifferens Reuss, Sitz. Akad. Wiss. Wien, vol. 
xlviii, pt. I, p. 44, pl. ii, figs. 15, 16. 

1898. Nodosaiu~ indiffwerts Bagg, Bull. U. S. G. S., No. 88, 
P. 39. 

Description.-"Test consisting of from six to eight smooth, 
short, inflated chambers of unequal size; primordial chamber 
larger than the succeeding one, obtusely rounded ; ultimate cham- 
ber large and more constricted than any of the other chambers. 
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"Length. 1.7 mm." (Bagg.) 
Forrrtation and 1ocalify.-Navesink marl, Cream Ridge 

( Bagg). 
Gcogrc~phic disf ribtttiorr .-Se\v Jersey. 

Nodosaria inornata (d'orbigny). 

1846. Di,ttfoIi)~a iriortlata d'orbigny, Foram. Foss. Bassin tert. 
Vienne, 11. u. pl. i, figs. 50, j ~ .  

1886. Dc~ifali!itr i;rorrlcrtn Sherborn and Chapnian? Jour. Roy. 
blicrosc. Soc., ser. 2, vol. vi, pt. 2, p. 750, pl. xv, fig. 8. 

1898. h'odosczrin inonltzta Bagg, Bull. U. S. G. S.. No. 88, p. 39. 

Dcscr.iptiorl.-"Test smooth, gently tapering, with chambers 
distinct a11d more indented upon one side than upon the other; 
septa very oblique. ant1 curving very slightly in the central, and 
Inore markedly so near the margin of the lowest end of-each 
chamber; aperture nearer one side. 

"Only three segments preserved. 
"Length unknown." (Bagg.) 
Rr11tarks.-"The New Jersey specimens are almost identicaI 

with the form figured by Sherborn ancl Chapman from the Lon- 
don clay of England. 

"According to Professor Brady, this species is considered to be 
identical with Nodosaria comn~.tu~is cl'Orbigmy, and is given by 
him as  a synonym under that name, but it is here kept distinct for 
several reasons, as it is by Chapman and Sherborn." (Bagg.) 

Fornutio~r. and locality.-Marshallto\vn clay-marl, Marshall- 
town (Bagg) .  

Gcograpllic disfribrt tior1.-New Jersey. 

Nodosaria Iaevigata d'orbigny. 

Plate I., Figs. 51-54 

1826. lVodosarin (Glo~ldlrliilcl) Imligata d'orbigny, Ann. Sci. 
Nat.. vol. vii. p. 2 j2, pl. s, figs. 1-3. 

1846. Glawtirrlir~n lmigafu  tl'orbigny, Foram. Foss. Bassin tert. 
Vienne, p. 29, pl. i, figs. 4, 5. 
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1884. Nodosaria lfiligata Brady, Chal. Rept., vol. ix, pp. 490, 
493, pl. lxi, figs. 17-23, 32. 

1898. Nodosaria lavigata Bagg, Bull. U. S. G. S., No. 88, p. 40. 

Dcscriptiot1.-"Test cylintlrical. tapering rapitlly to a point at 
the primordial chamber; shell smooth. consisting of five or six 
short, indistinct segments; septa1 lines transverse; aperture 
round, crenulate. 

"Length, 0.65 mm." (Uagg.) 
Rcltrarks.-"This s~iiall species occurs sparingly in the lime- 

sar~cl at Vincentown. The American specimens are very siniilar 
to the forms from Germany figured by Professor Reuss under 
the name Glatidrrlit~a cllipticii.'" (Bagg.) 

For~ttatioit atrd locality.-Vincentown limesand, Vincentown 

(Bagg)  
Geographic dislribr(tio~z.-Ke Jersey. 

1846. Nodosaria loagiscafa d'orbigny, Foram. Foss. Bassin 
tert. Vienne, p. 32, p1. i, figs. 10-12. 

1898. Nodoswia longiscato Bagg, Bull. U. S. G. S., No. 88, 
P. 40. 

Dcscr+tion.-"Test elongate, smooth, consisting of chambers 
greatly extended ant1 unitetl entl to end by definite constrictions. 
The forms are never fount1 of full length, owing to the weak 
jointing of the segments, whicli allo~vs them to break apart very 
readily. The species is sometvliat sitiiilar to Nodosoria orrrilnfa 
Slierborn ant1 Chap~iiatl. but the chanibers are not angular at 
their base. as in the latter species. 

"Length unknown." ( Bagg. ) 
For~t~atioic (111.d 1occllity.-llanasqt~a~i i i l  Vincento\vn 

( Bagg). 
Gcograpltic distrib1rtiorl.-Se\v Jel-sc!.. 

' Sitz. Akad. Wiss. Wein, 1863. vol. xlviii, p. 47, pl. iii, figs. 29-31. 
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Nodourla rnulticostata (d'orbigny). 

1840. Deittalina multicosfata d'orbigny, M6m. Soc. gbl. 
France, ser. I ,  vol. iv, p. r j ,  pl. i, figs. 14, 15. 

1898. Nodosaria multicosfata Bagg, Bull. U. S. G. S., No. 88, 
P. 40. 

Description.-"Test large, abruptly tapering, arcuate; surface 
marked by numerous (24 at the anterior end) sharp, distinct, 
longitudinal costz, slightly twisted and irregular in their arrange- 
ment; chambers nine or ten, short, deeply constrictd, becoming 
more distinct toward the proximal end; aperture small, rotund, 
ending in a definitely constricted neck surrounded by a crenu- 
lated margin. 

"Length, 4- j mm." ( Bagg. ) 
Forntation and 1ocnlitg.-Hornerstown marl, Blue Ball 

( Bagg). 
Geograpllic distrihr(tiort.-New Jersey. 

Nodourla nitida d'orbigny. 

Plate II., Fig. 14. 

1826. Nodosaria nitlda d'Orbigny, Ann. Sci. Nat., vol. vii, p. 
254 No. 33. 

1871. Nodosaria nitida Parker, Jones, and Brady, Ann. Nat. 
Hist., ser 4, vol. viii, p. 158, pl. ix, fig. 44. 

1876. Nodosm'a nitida Tate and Blake, Yorkshire Lias, p. 457, 
pl. xvii, fig. 19. 

1898. Nodosaria nitida Bagg, Bull. U. S. G. S., No. 88, p. 41. 

Description.-"A small striate Nodosaria, deeply constricted 
at its septa and having few, distinct, oval, or fusiform segments. 
A less robust form than Nodosaria scalaria, and less neatly fin- 
ished as to base and terminal neck than that species generally is." 
(Parker, Jones and Brady.) 

"Length (of the three ultimate segments), 2.82 mm." 
( Bagg. 

Re~r~rks.-"Owing to the deep constrictions, this form is 
easily broken, and I have no specimens with more than three 
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segments. The ribs are very distinct and elevated, and there are 
small intermediate stria between some, but not all, of the main 
catze. The aperture ends in a phialine neck." (Bagg.) 

Fornaation and locality.-Hornersto\vn marl, Blue Ball 
( Bagg) 

Geographic distribi~tion.-New Jersey. 

Nodourla obllqua (LlnnB). 

Plate II., Figs. 11-13. 

Nautilus obliqincs LinnC, Syst. Nat., twelfth ed., pp. 281, 
1163; 1788, ibid., thirteenth (Gmelins) ed., p. 3372, 
NO. 14. 

Orthcera  o b l q w  Lamark, Anim. sans Vert., vol. 7, No. 
4, P. 594. 

Nodosmia srdcafa Nilsson, Petrefacta Suec., p. 8, pl. ix. 
fig. 19. 

Dentalino sulcato d'orbigny, MCm. Soc. gCol. France, 
ser. I, vol. iv, p. 15, pl. i, figs. 10-13. 

Dentalina stemstrzlpi Reuss, Zeits. deutsch. geol. Gesell., 
vol. vii, p. 268, pl. viii, fig. 14a. 

Ddalinca dccrfa Reuss; ibid., p. 269, pl. viii, fig. 14b. 
Dartalina obliqua Jones, Parker, and Brady, Monograph 

Forarn. Crag, Pal. Soc. vol. xix, p. 5 4  pl. i, fig. g. 
Nodoswia obliqiia Brady, Chal. Rept., vol. g, pp. 513, 

514, pl. 64, figs. 2@22. 

NodosaM obliqua Bagg, Bull. U. S. G. S., No. 88, p. 41. 
Nodosa'a obliqua Bagg, Bull. Amer. Pal., vol. 2, No. 

10, p. 26 (320). 
Nodosaria obliqua Chapman, Proc. Cal. Acad. Sci., ser. 3, 

vol. I, No. 8, p. 249, pl. 29, fig. 17. 
Nodosoria obliquu Bagg, Md. Geol. Surv., Eocene, p. - - 

239, pl. 62, fig. 10. 

N o d o s h  ohliquu Bagg, Bull. U. S. G. S., No. 268, p. 
31, PI. 5, fig. 7. 

Descriptiott-"Test very large, elongated, arcuate, tapering; 
septa1 lines depressed; numerous costa upon the surface, which 
vary in size and number in different specimens; chambers nu- 
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merous, ventricose, distinct ; aperture central, radiate. Some 
specimens end in a spine at the distal end. 

"Length, 2-13. j mm." (Bagg.) 
Rcrttwks.-"This species is very cominon in the New Jersey 

marl beds ant1 is one of the few forms which are found in all 
the horizons of the Upper Cretaceous series." (Bagg.) 

Forrrutiort atld locality.-hlarshallto\vn clay-marl, hiarshall- 
town (Bagg) ; Savesink marl, Freehold (Bagg)  ; Hornerstown 
marl, Blue Ball (Bagg) ; Vincentolvn lin~esantl. Vincentown. 
Mullica Hill, Timber Creek, Harrisonville, New Egypt (Bagg)  : 
hlanasq~nn marl. Vincento\vn ( Bagg) . 

Gpograpltic distribritioi~.-New Jersey; Eocene of Maryland 
and Virginia, Miocene of Califortiia. 

Nodoraria pauperata (d'orbigny). 

Plate II., Figs. 6-8. 

Deiztditza paripcrata d'orbigny, Foram. Foss. Bassin 
Tert. Vienne, p. 46, pl. i, figs. 57, 58. 

Dr~rtalirru pnrrperata Bornemann, Zeitschr. Deutsch. Geol. 
Gesell., vol. 7, p. 324, pl. xiii, fig. 7. 

1860. Dmrtolina parrperata Jones and Parker, Quart. Journ. 
Geol. Soc. London, vol. IG, 1). 453, pl. s ix,  fig. 22. 

1884. Nodosavia pa~cpmuta Brady, Challenger Report, vol. g, 
p. 500, woodcuts fig. 14a, b, c. 

1886. Dcirtalinu pazlpcratca Sherlmrn and Chapman, Jour. Roy. 
. hiicrosc. Soc., ser. 2, vol. 6, p. 750, pl. sv ,  fig. g. 

1896. Notiosari~r pnttp~-rirfa. Jones. 11011. Foram. Crag, pt. 3, 
pp. 224-226, pl. i, figs. 13-18, 20. 

1898. Notiosuritr pnlip~~rcrttr Bagg, Bull. U. S. Geol. Survey S o .  
88. p. 42. 

1900. h'otiost~ritr palip~-rafn Chapman, Proc. California Acad. 
Sci., ser. 3, vol. I ,  No. 8, p. 247, pl. XS~X,  fig. 12. 

19oj .  .Yoc/oscrritr pt711p(~rotlr Uagg, Bull. U. S. G. S., 90. 268. 
p. 32,  pl. 5 ,  fig. S. 

Dcscriptio1l.-"Test slnooth, sonle\vhat arcuate, tapering very 
gradually; chanlkrs  quite uniform in size, ten or eleveri in num- 
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ber, not constricted in the lower portion of the shell, but becoming 
distinct and more constricted as they approach the proximal end; 
ultimate segment prolonged, provided with a constricted tube- 
like neck which carries the round aperture. 

"Length, 2-3 mm." (Bagg.) 
Formation and locality. - Manasquan marl, Vincentown 

(Bagg) 
Geographic distrihtition.-New Jersey ; hliocene of California. 

Nodoraria polygona Reuss. 

Plate II., Figs. g-11. 

18j5. Nodosnriir polygoua Reuss, Zeits. Deutsch. Geol. Gesell., 
p. 265, pl. viii, figs. 7, 8. 

1898. Nodosan'apolygona Bagg, Bull. U. S. G. S., No. 88, p. 42. 

Description.-"Test cylindrical, elongate, costate, tapering very 
gradually, straight or  but slightly curved ; chambers numerous, 
ten to sixteen, becoming more constricted and globose toward the 
ultimate segment; primordial chamber larger than the one suc- 
ceeding, bulbous, mucronate; ultimate chamber terminates in a 
short tubular neck, in which the round oral aperture is situated; 
longitudinal c o s k  few in number, eight to ten, very distinct, and 
elevated and extending from end to end. 

"Length, sometimes g mm." (Bagg.) 
~cttzu'r.ks.-"The specimens from the Marshalltown marl beds 

are small ( 1.1 mm. in length), and have only six chambers, and 
are rare, while the Vincentoivn limesand forms are very numerous 
and are  among the largest of the Xodosarix from New Jersey." 

t Bagg. 
Fornzation and locality.-marsh all tow^^ clay-marl, RiIarshall- 

town (Bagg)  ; Navesink marl, Freelioltl (Bagg) ; Hornerstown 
marl. Blue Ball (Bagg) ; Vincentoivn liniesantl, New Egypt, 
Harrisonville (Bagg) ; Manasquan marl. Vincentown (Bagg).  

Ceograpl~ic distribution.--New Jersey. 
4 
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1767. 

1803. 

I 826. 

1876. 

I 884. 

I 888. 

I 898. 

I goo. 

19o5. 

Nodor~rla radicula (LlnnB). 

Plate II., Fig. 5. 

Nautilus radicula LinnC, Syst. Nat., 12th ed., pp. 285, 
I 164 ; 1788 ; Gmelin's ed., vol. I ,  pt. 6, p. 3373, No. 18. 

Natitilus radicula Montagu, Test. Brit., p. 197, pl. vi, 
fig. 4. 

Nodosaria radictila d'orbigny, Anilales Sciences Na- 
turelles, vol. 7, p. 252, No. 3, Modkle No. I .  

Nodosaria radicirla Brady, Palaont. Soc., vol. 30, p. 124, 
pl. 10, figs. 6-16. 

Nodosaria radicrrla Brady, Challenger Report, vol. g, p. 
495, pl. hi, figs, 28-31. 

Nodosaria radicrila Agassiz, Three Cruises "Blake," vol. 
2, p. 166, fig. 504. 

~ b d o s a r i a  radicula Bagg, Bull. U. S. Geol. Survey No. 
88, P. 42. 

Nodosaria radiciilo Chapman, Proc. California Acad. Sci. 
ser. 3, v01. I ,  No. 8, p. 247, pl. xxix, fig. I I .  

Nodosaria radictrla Bagg, Bull. U. S. G. S., No. 268, p. 
32, PI. 5, fig. 9. 

Description.-"Test straight, elongated, tapering, composed of 
from four to seven subglobose segments ; surface of shell smooth; 
septa1 lines transverse, depressed ; aperture a nipple-shaped pro- 
tuberance on the ultimate segment. 

"Length, 2 mm." (Bagg.) 
Formation and 1ocnlity.-Vincentown limesand, Timber Creek 

(Bagg). 
Geographic distributiorc.-New Jersey ; hliocene of California 

Nodoraria raphanus (LinnB). 

Plate II., Figs. 3-4. 

1767. Nautilus raphanus Linn6, Syst. Nat., twelfth ed.. pp- 
283, 1164; 1788, ibid., thirteenth (Gmelin's) ed., p- 
3373, No. 16. 

1872. Nodosaria rapImt~tis Silvestri, Sotlos. Fos. ViV. d7Ttalia, 
p. 43, pl. iv, figs. 67-81. 
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1884. Nodosaria raphanus Brady, Chal. Rept., vol, ix, p. 512, 
pl. Ixiv, figs. 610. 

~8g8. Nodosa~ia  rapkmtils Bagg, Bull. U. S. G. S., No. 88, 
P. 43- 

Description.-"Test elongate, straight, somewhat tapering, 
stoutly built; surface marked by eight sharp, elevated, distinct 
cos tz ;  chambers few in number, generally fewer than ten, not 
very distinct, since the septa1 lines are nonlimbate; aperture a 
semilunar arch, median, surrounded by a thickened border. 

"Length, I mm." (Bagg. ) 
Fortnation attd locality-Vincentown limesand, southeast of 

Swedesboro, Timber Creek (Bagg) . 
Geographic distrib~itiotc.-New Jersey. 

Nodomria memerl (Neugeboren). 

Plate II., Figs. 1-2. 

1856. Dentalitla rocnteri Neugeboren, Denks. Akad. Wiss. 
Wien., vol. xii, pt. 2, p. 82, pl. ii, figs. 13-17. 

1870. Nodosaria ronueri Reuss, Sitzungsber. K. Akad. Wiss, 
Wein, vol. 62, p. 475. 

1870. Nodosaria rootreri Schlicht, Foram. Pietzpuhl., pl. 10, 
figs. 21, 22, 24. 

1884. Nodosoria roeareri, Brady, Chal. Rept., vol. 9, p. 505, 
pl. 63, fig. I. 

1898. Nodosaria romncri Bagg, Bull. U. S. G. S., No. 88, p. 43. 
1905. Nodosaria roetneri Bagg, Bull. U. S. G. S., No. 268, p. 

33, pl. 5, fig. 10. 

Description.-"Test smooth, consisting of six or seven large 
chambers separated by nearly straight, slightly depressed sutures; 
primordial chamber rounded and rather blunt; ultimate chamber 
carrying the oral aperture nearer the incurved margin. Some 
specimens are slightly curved, but the curvature is never very 
great. 

"Length, 0.82 mm." (Bagg.) 
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F o r ~ m t i o n  and locality.-hlarshalltown clay-marl, PIIarshall- 
town (Bagg).  

Gcographic distribt~tio~t.-Sew Jersey ; Miocene of Califonlia 

Nodosaria rotundata (Reuss).  

18 jo. Glarrd~rli~la rotzi~ldafa keuss. Denks. Xkatl. \\'iss. IVien.. 
vol. i, p. 366, pl. xlvi, fig. 2. 

1863. Glarldrdi~ta ohfr4ssii1za Reuss, Sitz. Xkad. \\'iss. IVien., 
vol. xlviii, pt. I ,  p. 66, pl. viii, figs. 92, 93. 

1898. Nodosoria rotliildata. Bagg, Bull. U. S. G. S., No. 88, 
P. 43. 

Dcscriptiotl.-"Test oval, not much elongated, with rounded 
base, consisting of only two or three segments, usually two, of 
which the ultimate chamber is much the largest; surface of shell 
smooth and white; aperture small, rotund, crenulate, placed cen- 
trally in ultimate chamber. 

66 Length, 1-3 mm." (Bagg.) 
Re~~tarks.-"This is not an uncommon form in the limesand 

at Vincentown. Our  specimens agree very closely with those 
figured by Professor Reuss." (Bagg.) 

F o r ~ ~ c a t i o ~ t  artd locality.-Vincentown limesand,  inc cent own 
( Bagg ). 

Gcographic distribzctiotl.-New Jersey. 

Nodosaria scabra (Reuss). 

1850. Dctl,tali~ur, scabra Rclrss, Denk. ilkad. \\liss. IVien, vol. i, 
p. 367, pl. slvi, figs. 7, 8. 

' 1898. Nodosaria scabrtr Bagg. Bull. U. S. G. S., No. 88, p. 43. 

Dcscripfi0tt.-"Test small, elongate, tapering: surface uni- 
formly covered with raised longitudinal striar, or tubercles, visible 
only under high p o ~ e r  in reflectetl light: chambers eight in num- 
ber, strongly constrictetl, becoming cluite spheroid in the upper 
portion ; primordial cllamber furnished with a long, delicate spine 
upon the inside edge of  the line of flexure; ultimate chamber pro- 
longed into a round phialine neck ; aperture rotund. 
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"Length, I mm." (Bagg.) 
Rci~cclrks.-"Reuss describes this form as being very variable in 

character, and states that there are two extreme types, which 
would be considered distinct species were it not for the connecting 
forms. I t  is a rare species at  Vince~lto\vn, and we can not state 
whether the American type is constant or not. The one described 
agrees very closely with Professor Reuss's figure." (Bagg.) 

Forlnation arld locality.-hlanascluan marl, Vincentown 
.(Bagg). 

G'c-ograpkic distrib~rfiorl.-Ke Jersey. 

Nodosaria spinulosa  onta tag;). 

1808. Naletil~rs spinl~loszrs Ptlontagu, Test. Brit. Suppl., p. 8G, 
pl. xis, fig. 5 .  

1886. Dentalitla spi~lttloso Sherborn ant1 Chapn~an, Jour. Roy. 
Microsc. Soc.. ser. 2, vol. 1-i, p. 751, pl. xv, fig. 13. 

1898. Nodosaria spinrrlosn Bagg, Bull. U. S. G. S., No. 88, 
P. 44. 

Description.-"Test slightly arcuate, elongate ; surface marked 
by elevated rib-like spines, which cover the segments irregularly. 
These rib-like projections jut out prominently, especially on the 
posterior portion of each segment. Chambers somewhat con- 
stricted, ten or more in number on long specimens. 

"Length, 2.16 mm." (Bigg.)  
Remarks.-The specimens described by Professors Chapman 

and Sherborn were from the London clay. 
Fortiration artd locality.-Manasquan marl, Vincentown 

(Bagg). 
Geographic distrib~itiorl.-~e\v Jersey. 

Nodosaria vertebralir (Batsch). 

1791. Naiitilus (Ortltoccras) vcrtcbralis Batsch, Conch. Sea- 
sands, p. 3, KO. 6, pl. ii, fig. 6, b. 

1886. Dcntulitta zvrtcbralis Sherborn and Chapman, Jour. Roy. 
Microsc. Soc., ser. 2, vol. vi, p. 752, pl. xiv, fig. 39, a, b. 

18g8. Nodosaria vertcbralis Bagg, Bull. U. S. G. S., KO. 88, p. 

44. 
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222 CRETACEOUS PALEOSTOLOGY. 

Description.-"Test long, nearly straight ; surface marked by 
slightly elevated longitudinal costae, very slightly twisted ; cham- 
bers eight in number, of uniform size, but tapering somewhat 
toward the primordial segment, unconstricted and marked by 
rather wide, straight transverse septa; aperture central, marn- 
millate. 

"Length, 2.4 mm." (Bagg.) 
Remarks.-"Dr. Anthony Woodward describes this species 

from Stratton's marl pit, near Mullica Hill, where it occurs in' 
the &ell layer of the green marl, and also from Timber Creek, 
in the limesand bed; but it is not a common form in either 
locality." ( Bagg. ) 

Formation and locality.-Vincentown limesand, New Egypt 
( Bagg 1. 

Geographic distribution.-New Jersey. 

Nodooaria willlamri Bagg. 

Plate II., Figs. 15-16. 

1895. Nodosaria uilliamsi Bagg, Johns Hopkins Univ. Circu- 
lars, No. 121, pp. 11-12. 

1898. Nodosaria m'lliamsi Bagg, Bull. U. S. G. S., No. 88, p. 45, 
pl. 3, figs. 2a-b. 

Descriptiott.-"Test small, oval or elliptical, similar to Nodo- 
saria comata Batsch, but differing from that species in the arrange- 
ment of the costae, which in our specimens extend the entire length 
of the shell, while in the former species the oral end is smooth. 
The costae are very numerous, fine ; chambers three or four, large, 
inflated, scarcely discernible by the transverse sepJa; uncon- 
stricted at the septa1 nodes ; ultimate chamber truncate ; aperture 
very large, rotund. 

"Length, I.  13 mm." (Bagg.) 
Formation and locality.-Vincentown limesand, southeast of 

Swedesboro ( Bagg) . 
Geographic distribution.-New Jersey. 
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FORAMINIFERA. 

Nodourla zlppel Reues. 

Plate II., Fig. 24. 

1844. Nodosaria zipfa' Reuss, Geogn. Skizze Bohm, vol. ii, pt. 
I, p. 210. 

1845. NodosaPicz zippei Reuss, Verstein. biihm. Kreide, pt. I, 

p. 25, pl. viii, figs. 1-3. 
1860. Detefalh pulclwa Gabb, Jour. Acad. Nat. Sci., Philadel- 

phia, n. s., vol. iv, p. 402, pl. Ixix, figs. 40, 41. 
1894. Nodosaria raphcmistrslm Woodward, Jour. N. Y. Microsc. 

Soc.,vol. x, No. 4 ,p .  110. 

1898. Nadosaria zippei Bagg, Bull. U. S. G. S., No. 88, p. 45, 
pl. 3, fig. I. 

De~~pt io tn-"Test  straight, or but slightly arcuate, very large 
and long, sometimes reaching 10 millimeters in length ; chambers 
numerous, becoming more distinct toward the ultimate chamber; 
primordial segment slightly larger than the one succeeding, 
mucronate; surface of shell marked by from seven to fourteen 
(usually about twelve) very prominent costae, only part of which 
extend the whole length of the shell ; ultimate chamber slightly 
prolonged ; aperture rotund. 

"Length, g rnm. and over. Small specimens, 3.2 mm. ; breadth, 
0.5-1 rnm." (Bagg.) 

Remarks.-"This beautiful species is one of the very largest 
forms of Foraminifera found in the New Jersey Cretaceous marl 
beds, and was described by Gabb as early a s  1860, under the 
name DWdina purCh.ra Owing to  its great length it is very 
easily broken, so that only a few of the largest specimens are 
perfect I t  was very well described by Reuss in 1844 (loc. cit.), 
who said that its length was sometimes 15 inches, the number 
of chambers twenty to thirty, the costa seven t o  fourteen, and 
that there were secondary riblets occasionally set in between the 
main costae and running a short distance along the surface of 
the shell. 
"Reuss also pointed out the similarity of Nodosaria scptent 

costato and N. decimcostata Geinitz, and considered the two 
latter a s  identical with N. zippci. Dr. Anthony Woodward con- 
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siders this species identical with iV. raphanistrum, but the two 
species are sufficiently distinct to justify the retention of the 
original name given by Professor Reuss. 

"This species has a very wide geological range and distribution 
in the Cretaceous, and occurs in every marl bed of New Jersey. 

"In the large amount of material examined in the preparation 
of this report an interesting case of dimorphism was observed in 
one of the specimens of Nodosaria zippci. The shell which has 
been previously referred to begins as a textularian with two 
chambers side by side, each bearing the same number of costn 
as the original form and united above into a straight typical 
nodosarian chamber. I t  was found in the green marl of Blue 
Ball, where the Nodosaria are so perfectly preserved that 
mucronate forms still retain their spines in almost perfect con- 
dition." (Bagg.) 

Formutioft a t d  locality.-Marshalltown clay-marl, Marshall- 
town (Bagg) ; Navesink marl, Freehold (Bagg) ; Hornerstown 
marl, Blue Ball; Vincentown limesand. Vincentown, Harrison- 
ville, etc. ( Bagg) ; Manasquan marl. Vincentown ( Bagg). 

Gcograplzic distriblitiorr.-New Jersey. 

Genus LINCULINA d'orbigny. 

Llngulina carlnata dlOrbigny. 

Plate II., Figs. 25-26. 

1826. Limgulina cm'wta  d'orbigny, Ann. Sci. Nat., vol. vii, 
p. 257, NO. I. 

1884. Lingulinuz camkudo Brady, Chal. Rept., vol. ix, p. 517, 
pl. Ixv, fig. 16, 17. 

1898. LitlguJitm carim.ta Bagg, Bull. U:S. G. S., No. 88, p. 46. 

Descriptktc-"Test elliptical, elongate, laterally compressed; 
surface smooth and glistening; shell consisting of six somewhat 
extended chambers, separated by arched septa ; peripheral margin 
obtusely angular; chambers increasing rapidly in size toward the 
distal end and marked by distinct transverse septa1 lines ; primor- 
dial chamber circular, not elevated; aperture a narrow terminal 
slit. 
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"Length, 1.2-1.85 mm. ; breadth, 1-1.3 mm." (Bagg.) 
Remulrks.-"This beautiful little species is common in the lime- 

sand at  Vincentown. I t  resembles Litugdiw bobmica Reuss 
b t h  in its lateral compression and in its external form, but is 
distinguished from that form by its broader elliptical outline and 
in having invariably six chambers instead of five." (Bagg.) 

Formation and locality.-Vincentown limesand, Vincentown 

( Bag& 
Geographic distri6zction.-New Jersey. 

Genus FRONDICULARIA Defrance. 

Frondlcularla data d'orbigny. 

Plate II., Figs. 17-19. 

1826. Frondicularia d a t a  d'orbigny, Ann. Sci. Nat., vol. vii, 
p. 256, No. 2. 

1884. Frondicukia alato Brady, Chal. Rept., vol. ix, p. 522, 
pl. lxv, figs. 20-23; pl. Ixvi, figs. 3-5. 

1898. Frondicdmia data Bagg, Bull. U. S. G. S., No. 88, p. 46. 

Description..-"Test broadly oval, large, complanate; surface 
smooth, marked by fairly distinct septa1 lines; chambers narrow, 
numerous, arched; primordial segment oval, elevated, situated a 
little within the periphery; basal portion of shell more or less . 
covered by spinous projections, which are either single or united. 

"Length, 4.34 mm. ; breadth, 3 mrn." (Bagg.) 
Remarks.-"This form is rather common in many localities 

where the limesand is developed." (Bagg.) 
Formution a d  locality.-Vincentown limesand, Vincentown, 

Brownsville, etc. (Bagg) . 
Geographic dktribz~tiolc.-New Jersey. 

Frondlcularla angullta (Nilleon) var. dlmldla Bagg. 

Plate II., Figs. -21. 

1827. Plamdaria angusta Nilsson, Petref. Suec, p. I I,  pl. ix, 
fig. 22 a, A. 

15 PAL 
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226 CRETACEOUS P-ALEOXTOLOGY. 

1845. Frotdic~rlaria angrrsta Reuss, Verstein, biihm. Kreide, 
pt. I ,  p. 29, pl. viii, figs. 13, 14. 

1898. Frondictdaia angrrsta var. dijnidia Bagg, Bull. U. S. G. 
S., No. 88, p. 47, pl. 3, fig. 7 a-b. 

Dcscriptiort.-"Test lanceolate, very elongate, strongly com- 
pressed and leaf-like; consisting of from ten to  twelve chambers! 
which gradually increase in size to\vard the proximal end, where 
the greatest breadth occurs; primordial chamber spherical, ele- 
vated, mucronate, and the surface marked by three sharply defined 
ribs; surface of shell marked by numerous fine longitudinal lines, 
running nearly parallel to the lateral edges ; septa distinct, slightly 
raised externally as ridges; aperture normally round, terminal. 

"Length, 2.6 mm. ; breadth, I mm. 
Re~lrarks.-"This species is very closely allied to  the European 

forms, but differs principally in the number of chambers, which 
is invariably less than one-half of those of the f o r m q  type. It 
is common in the limesand at Vincento\vn." (Bagg.) 

Forrnatio;~ mtd locality.-Vincentown limesand, Vincentown 

(Bagg). 
Geograpluc distribzrtio~i.-New Jersey. 

Frondicularia archlaciana d'Orbigny, var. rtrlgillata Bagg. 

Plate II., Fig. n. 

1840. Frotzdicdaria wchkciana d'orbigny, MCm. Soc. gCol, 
France, ser. I ,  vol. iv, p. 20, pl. i, figs. 34-36. 

1884. Frondic14la.riu archiaciuna Brady, Chal. Rept., vol. ix, p, 
j20, pl. cxiv, fig. 12. 

I 898. Frodicrclaria archiaciana var. strigillata Bagg, Bull. U. 
S. G. S., No. 88, p. 47, p1. 3, fig. 5 .  

Dcscriptiotc.-"Test elongate, complanate, anteriorly acute, 
posteriorly obtuse, and provided with a short spine; chambers, 
six to  eight, relatively large, equally compressed, and slightly 
limbate at the lateral edges; surface marked by definite elevated 
stria, of which the two central rows are more prominent than 
those near the margin; primordial chamber globular; ultimate 
chamber prolonged, tube-like ; aperture small, rotund. 
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ength, I .6 mm. ; breadth, 0.6 rnm." (Bagg.) 
nnation olod locality.-Vincentown limesand, Vincentown 
z>. 
ographic distribution.-New Jersey. 

Frondicularia clarki Bagg. 

Plate II., Fig. 23. 

.. F r o n d i c ~ ~ a  clarki Bagg, Johns Hopkins Univ. Circu- 
lars No. 121, p. 1 1 .  

. F r o d c d a i Q  ckzrki Bagg, Bull. U. S. G. S., No. 88, p. 
48, PI. 3 9  fig. 4. 

rscript&.-"Test complanate, smooth, very elongate, oval 
utline; consisting of from 12 to 14 narrow parallel cham- 
; primordial chamber bulbous, elevated, costate, mucron- 
ultimate chamber elongate, bearing upon one surface a hol- 
somewhat extended tube, which forms an elevated median 

e with rather angular edges, and extends for a short distance 
n the shell. This tube terminates anteriorly in the nearly 
nd aperture. 
m g t h ,  3.4 mm. ; breadth, 0.9 mm." (Bagg.) 
nwrafion a d  locality.-Navesink marl, Atlantic Highlands 

:g>. 
~ographic distr&utimt.-New Jersey. 

Frondicuiaria gaultlna Reusa. 

. Frondicrclaria gantltins Reuss, Sitz. Akad. Wiss Wien, 
vol. xl, p. 194, pl V, fig. 5. 

. Frondicularia gaultina Bagg, Bull. U. S. G. S., No. 88, 
P. 48. 

escriptwn.-"Test rather narrow, smooth, very elongate, 
?ressed; consisting of numerous chambers, gradually in- 
iing in size from below upward; septa1 lines approximately 
ght, paralleled, depressed; shell broadest nearer the ultimate 
lent, gradually diminishing below; primordial segment not 
m e d .  
m g t h  unknown." (Bagg. ) 
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Forndioth aPtd locality.-Marshalltown clay-marl, Marshall- 
town ( Bagg) . 

Geograpltic distrthttwn.-New Jersey. 

Frondicularia Invema R e u s .  

1844. Frondudmia inversa Reuss, Geogn. Skizze Bohm., vol. 
ii, pt. I ,  p. 211. 

I 845. Frondicdava inzvrsa Reuss, Verstein. bijhm Kreide, pt. 
I ,  p. 31, pl. viii, figs. 15-19; pl. xiii, fig. 42. 

1898. Fromiictrlmia invcrsa Bagg, Bull. U. S. G. S., No. 88, 
P. 48. 

Description.-"Test complanate, leaf-like, elongate, smooth, 
broadest near the middle, tapering at the sides toward the anterior 
and posterior ends by straight wedge-shaped lateral margins; 
peripheral edges square; one lateral surface slightly curved along 
the median line, opposite surface approximately flat ; chambers 
10 to 12, narrow, elongate, nearly parallel to upper peripheral 
edges; primordial chamber oval, elevated, marked by a median 
ridge, mucronate ; apertue rotund, crenulated. 

"Length, 2.82 mm. ; breadth, I mm." (Bagg.) 
Formatiors m d  10cdity.-Navesink marl, Freehold (Bagg). 
Gcograplic distributwa.-New Jersey. 

Frondlcularla lanceola Reuee. 

1865. Frondicitlaria la~tccola, Reuss's Model No. 23 (Catalogue 
No. 46, 1861). 

1898. Fro?zdicularia lanceola Bagg, Bull. U. S. G. S., No. 88, 
P. 49. 

Dcscriptio)l,.-"Test very elongate, lanceolate, tapering sharply 
to an acute point at the primordial end; segments numerous, 
12 or  more, quadrangular in cross section; septa depressed 
sharply, so that the chambers appear elevated into oblique folds; 
surface smooth and glistening; peripheral margin limbate; ulti- 
mate chamber extended into a distinct t u b ,  which carries the 
oral aperture; primordial chamber nearly circular, not elevated; 
aperture radiate. 

"Length, 3 mm.; breadth, 0.6 mm." (Bagg.) 
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Fwmaiiort and locality.-Navesink marl, Freehold (Bagg). 
GcograpIoic di+trlbirtio?l.-New Jersey. 

Frondlcularia major Bornemann. 

Plate II., Fig. 27. 

I 8 jq. Frortduulariu crrtajor Bornemann, Liasform. Giittingen, 
p. 36, pl. iii, figs. 21 a-c. 

1898. F r o n d i c ~ c r n a j o r B a g g , B u l l . U . S . G . S . , N o . S S , p .  
49, pl. iii, fig. 3. 

Descr ip tw?~.~"Test  smooth, compressed, somewhat thicker 
along the median line, thinner at the peripheral ma.rgins, which 
are  neatly rounded; chambers varying from four to nine: some- 
what convex forward; septal lines distinct; posterior margin ob- 
tusely rounded; anterior acuminate; aperture a central radiate 
opening. 

" h g t h ,  1-4 m. ; breadth, 1.6 mm." (Bagg.) 
Fot7twtwn and locality.-Vincentown limesand, Vincentown 

( Bagg) 
Gcognipl~ic distribrctio-n..-New Jersey. 

Frondicularh ovata Roemer. 

Plate II., Figs. 28-29. 

1840. Frondicillaria: ovata Roetner, Verstein, norddeutsch. 
Kreid., p. 96, pl. xv, fig. g. 

1898. F r o ~ r d i c d a r b  ovato Bagg, Bull. U. S. G. S., No. SS, p. 
49, pl. iv, figs. 2 a, 2 b. 

Description.-"Test ovate, complanate, smmth: consisting of 
a small number of parallel chambers, which are distinct and 
marked very slightly at the lower peripheral edges bv the septal 
endings; p;imordial chamber flat, basal ; ultimate ch&ber large, 
slightly prolonged into fhe rounded aperture: peripheral margins 
rather squarely set off. 

"Length, 9.82 mm." (Bagg.) 
Forrrmtiozt, and locality.-Marsl~alltown clay-marl, Marshall- 

town (Bagg) ; Vincentown limesand, Vincentown (Bagg) . 
Gmcaph 'c  distrib1ctiort.-New Jersey. 
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Frondlcularia puichella Karrer. 

1870. Frorldiczdaria pukhl la  Karrer, Jahrb, k. k. geol. Reich- 
sanstalt, vol. xx, p. 171, pl. I,  fig. 8. 

1898. Frowdictdaria pirlclrella Bagg, Bull. U. S. G. S., No. 88, 
P. 49. 

Descriptw~~.-"Test large, elongated, complanate; surface 
smooth, marked by rather distinct septa1 lines, which separate 
the narrow, extended, parallel chambers; greatest width near the 
middle of the shell, thence tapering rather sharply toward both 
extremities, but the lower portion slightly incurved, while the 
anterior end is slightly outcun~ed, though not markedly so; pri- 
mordial segment lost. 

"Length, about 5 mm. ; breadth (central), 1.8 mm." (Bagg.) 
Formcation, aud locality.-Marshalltown clay-marl, Marshall- 

town (Bagg). 
Gepg+aphic distribution.-New Jersey. 

Frondicularla nticulata (Reues). 

Plate II., rig. 30. 

1850. Fhbellina reticulata Reuss, Haidinger's Nat. Abhandl., 
vol. iv, pt. I ,  p. 30, pl i, fig. 22. 

I&$. Frondicdmia reticrcbta Bagg, Bull. U. S. G. S., No. 88, 
P. 50, Pl. 3, fig. 6. 

Description.-"Test thin, leaf-like, broad at the center, but 
tapering ;apidly toward the oral end; consisting of 10 rather 
narrow, elongated chambers, the surfaces of which are marked 
transversely by numerous delicate costa, which run from septum 
to  septum, and completely cover the whole form like a network; 
primordial chamber nearly circular, but not elevated, very slightly 
eccentric, yet not enough to  justify its being placed among fla- 
belline types. D 

"Length, 0.87 mm.; greatest breadth, 0.88 mm." (Bagg.) 
Remnarks.-"This is one of the most beautiful of all frondi- 

cularians, and is at tlie same time esceedingly rare. We have 
only one specimen from the b w e r  Marl at Freehold, and it is 
interesting to  note that Professor Reuss records the single occur- 
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rence of a perfect specimen from the Kreidemergel of Lemberg." 

( Bagg. ) 
Fortnatiott mid locality.-Navesink marl, Freehold ( Bagg) . 
Grogra# l~c  dist~u'bzrtimt.-Ne\ Jersey. 

Frondicularia verneuliina dlOrbigny. 

1840. Frondicularia vcnzel~ilirza d'orbigny, MGm. Soc. gkol. 
France, ser. I ,  vol. iv, p. 20, pl. i, figs. 32, 33. 

1898. Frotsdiczilaricr venrcr~ilina Bagg, Bull. U. S. G. S., No. 
88, P. 50. 

Description.-"Test elongate elliptical; peripheral margins 
gracefully cunred, broadest near the center, not compressed lat- 
erally a s  much as most Frondicularia; chambers relatively large, 
few; primordial segment globose, costate, mucronate, distinctly 
set off from the succeeding chamber; ultimate chamber prolonged 
into a tubular neck, which carries the little round aperture. 

"Length, 1.5 mm." ( Bagg.) 
Fornratwn rand locality.-Marshalltown clay-marl, Marshall- 

town (Bagg).  
Geographic dhtribu&n.-New Jersey. 

Genus RHABDOGONIUM Reuss. 

Rhabdogoniurn roemeri Reuss. 

1860. Rkabdogonizmt roenteri Reuss, Sitz. Akad. Wiss. il'ien., 
vol. xl, p. 201, pl. vi, fig. 7. 

1898. Rhubdogoniuvt roemmi Bagg, Bull. U. S. G. S., No. 88, 
P. 5'. 

Dcscriptwn.-"Test coarsely arenaceous, partly composed of 
glauconite grains, elongate, straight, or slightly bent, sharply 
triangular, obtusely rounded and slightly angular at the ends; 
peripheral margin curved, sharp; chambers few in number, 
usually six, short, separated by arched depressed septa; aperture 
elliptical, placed centrally a t  the distal end. 

"Length, I .5 mm." (Bagg. ) 
Formation a d  locality.-Savesink marl, Freehold (Bagg) . 
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GeograpItic distributiot~.-New Jersey. 

Rhabdogonium trlcarlnatum (dlOrbigny). 

Plate II., Figs. 31-32, 

1826. Vagitltrlirm tricarinata d'orbigny, Ann. Sci. Nat., vol. 
vii, p. 258, No. 4 ;  ModPle, No. 4. 

1861. Rltabdogottizrrrt p~rarrkidalc Karrer, Sitz. Akad. J'iss. 
IVien, vol. svi, p. 19, pl. i ,  fig. 34. 

1884. Rkabdogortitcrn trican'natl~tr~ Brady, Chal. Rept., vol. is, 
p. 525, pl. Ixvii, figs. 1-3. 

1898. Rhubdogor~ircrni tricarirzuturtt Bagg, Bull. U. S. G. S., No. 
88, p. 51. 

Dcscriptiorr..-"Test triangular. elongated and gradually taper- 
ing toward both extremities ; peripheral margins sharp, becoming 
slightly twisted below: anterior end prolonged into a tube-like 
neck; chambers about 10, narrow, arched, and separated by 
curved septa ; aperture rotund. 

"Length, 2.6 mm." (Bagg.) 
Forrrtation arld locality.-Vincentown limesand, Brournsville 

(Bagg). 
Geogrnplzic distrihctio.rl.-Ne~v Jersey. 

Rhabdogon'lum tricarinatum var. acutangulum Reuse. 

1862. Rltabdogorw'~i.r~a tricarirlatrcnc var. acrr.tattgrdu~n Reuss, 
Sitz. Akad. Wiss. IVien, vol. xlvi, Abth. I ,  p. 55, pl. iv, 
fig. 14, a, b. 

1898. Rlmbdogorlilirrt tricarinut.tbrtt var. aczstattgidurn Bagg, 
Bu1l.U. S. G. S.. No. 8 8 , p .  51. 

Descript;orr.-"Test small, trihedral, coarsely arenaceous; the 
three marginal angles sharp and distinct; chambers few, short, 
separated I>y sonlewhat arched septa, not very distinct externally; 
primordial end sharp, anterior obtusely angular; aperture tri- 
angular, with incurved lateral edges. 

"Length, I .73 rnn1.j' (Bagg.) 
Formatiorla attd locality.-3larshallto1vn clay-marl, Marshall- 

town (Bagg). 
Geographic distn'butior1.-Xew Jersey. 
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Genus MARGINULINA d'orbigny. 

Marglnullna enair Reuss. 

1845. Margindinar ensis Reuss, Verstein. Ghm.  Kreide, pt. I ,  
p. 29, p1. xii, fig. 13 ; pl. xiii, figs. 26, 27; pt. 2, p. 106, 
pl. xxiv, fig. 30. 

I 894. Nodosavb cornmwtis Woodward, Jour. N. Y. Microsc. 
SOC., '~01. X, NO. 4, p. 103. 

1898. Margitwlirw mis Bagg, Bull. U. S. G. S., No. 88, p. 5 I. 

Dcscriptwn.-"Test elongate, moderately compressed, oval or 
elliptical in transverse section; shell variable in outline, either 
nearly straight throughout its whole length or incurved; septa 
very slightly oblique, directed toward the primordial chamber, 
apparent externally as ridges; proximal chambers more involute 
than in Mmgim~lina elomgata; chambers numerous, apparent ex- 
ternally; ultimate chamber somewhat prolonged, and ending 
posteriorly in a short tube; aperture rotund, with crenulated 
margin. 

"Length, I .3, I .73 mm. ; breadth, 0.43 mm." (Bagg.) 
Rmrks.-"Professor Sherborn prefers to  change the word 

hlarginulina to Cristellaria for this species, thus making it 
Cristellarics & (Reuss). The writer prefers to leave it under 
the original name of Professor Reuss." (Bagg.) 

Formtiotr  and locality.-Navesink marl, Bruere's pits on 
Crosswicks Creek (Bagg) ; Hornerstown marl, Blue Ball 
(Bagg) ; Vincentown limesand, Miillica Hill, New Egypt 

( Bagg). 
Geographic distribrction.-New Jersey. 

Marglnullna pedlformla Bornemann. 

1855. Margittlclina pcdifornus Bornemann, Zeitsch. d. Deutsch, 
geol. Gessell., vol, vii, p. 326, pl. xiii, fig. 13. 

1898. Marginzrlinu pcdiforrttis Bagg, Bull. U. S. G. S., No. 88, 
P. 52. 

Description.-"Test smooth, short, circular in transverse sec- 
tion; consisting of about six chambers, of which the first two or 
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three are inrolled and rounded at the base; segments becoming 
more definite above; ultimate chamber largest and slightly pro- 
longed; aperture small, rotund, crenulate; septa depressed. 
slightly oblique, though not markedly so. 

' "Length, I mm." (Bagg.) 
Formution a d  locality.-Marshalltowrn clay-marl, I\larshall- 

town (Bagg). 
Geographic distributiort.-New Jersey. 

Marginulina trilobata d'orbigny. 

1840. Margindim trilobata d'orbigny, MCm. Soc. gCol. France, 
ser. I,  vol. iv, p. 16,pl. i,figs. 16, 17. 

1898. Margill-tdituz trilobata Bagg, Bull. U. S. G. S., No. 88, 

P. 52. 

Descriptwm.-"Test elongate, smooth, and glistening, com- 
pressed laterally, slightly arcuate at the primordial end; some- 
what tapering; chambers short, oval, regular, numerous, 10 to 
16, slightly constricted; surfact marked by small, distinct, 
elliptical ridges, giving the form a peculiar trilobed appearance, 
whence its name; primordial chamber small, nearly spherical; 
septa1 lines depressed ; aperture small, radiate. 

"Length, 4 mm. in large specimens ; breadth, 0.6 mm." (Bagg.) 
Formution and locality.-Marshalltown clay-marl. Marshall- 

town ( Bagg) ; Navesink marl, Freehold (Bagg) . 
Geographic distributimt.,New Jersey. 

Genus VACINULINA d9Orbigny. 

Vaglnuilna legumen (Llnne). 

Plate II., Fig. 33. 

1758. Nautiltts lcg'll~nc~t LinnC, Syst. Nat., tent11 ed., p. 71 1, 
No. 248; I 767. t~velfth ed., p. I 164, NO. 288. 

18g1. Yagir~trlitlcc I r g ~ ~ t m n ~  Terrigi, Memoire R. Com. g. Regno, 
vol. iv, pt. I ,  p. 93, pl. iii, fig. 6. 

1895. VagitlrJitta lcgl~r~wrt Bagg, Johns Hopkins Univ. circ., 
YO]. I j, SO. 121. p. 13. 
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1898. Vagidimlegumn Bagg, Bull. U. S. G. S., No. 88, p. 
53, PI. 4, fig. 4- 

1898. VagitMllincr legu.tnetc Bagg, Bull. Am. Pal., vol. 2, No. 10. 

p. 26 (320). 
1901. V a g b d i m  legurnen; Bagg, Md. Geol. SUN. Eocene, p. 

G o ,  pl. 63, fig. I. 

Descriptim.-"Test straight or  nearly so, smooth, compressed 
laterally, pod-like; consisting of only six or seven chambers; 
septa nonlimbate, oblique, parallel, not very distinct externally; 
ultimate chamber slightly prolonged upon one side and carrying 
the small radiate aperture. 

"Length, 1.3 mm. ; breadth, 0.47 mm." (Bagg.) 
2?omrks.-"The above species has been lately described from 

the Alabama chalk by Dr. Woodward. It is a beautiful little 
shell, of snow-white color, and is rather rare." (Bagg.) 

Famsation a d  locality.-Marshalltown clay-marl, Marshall- 
town (Bagg) ; Vincentown limesand, New Egypt, Mullica Hill 
(Bagg). 

Geographic distrib1ctiott.-New Jersey, Alabama; Eocene of 
Maryland. 

Vaginuilna strigillata (Reuss). 

Plate II., Fig. 34. 

1845. Cithoaim strigiUatca Reuss, Verstein. bijhm. Kreide, pt. 2, 
p. 106, pl. xxiv, fig. 29. 

186. VagintuIino strigr'llafa and var. Jones and Parker, Quart. 
Jour. Geol. Soc., vol. xvi, p. 453. pl. sx, figs. 29-35. 

1898. Vagindim sirigil1ata Bagg, Bull. U. S. G. S., No. 88, 
P. 53, PI. 4, fig. 3. 

Desct.ipthtt.-"Test, cornplanate, leaf-like, very large, roughly 
triangular; surface smooth, marked by slightly elevated septal 
lines; chambers numerous, often as many as 2 j ,  narrolv, 
parallel, slightly oblique, becoming constricted toward the curved 
margin and passing rapidly doivnn-ard totyard the proximal end, 
where the septal lines finally appear only as fine ridges. As a 
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result of this con~triction of the chambers at the curved margin, 
transverse sections show only four or five chambers. Along the 
straight edge run three elevated, rounded costa, with sometimes 
one or two smaller ones between. The latter, however, do not 
extend the whole length of the shell as do the ridges. Septa1 
lines distinct, slightly crenate, becoming much thickened toward 
the straight edge of the shell; primordial chamber oval, elevated, 
slightly mucronate, covered by numerous costa. 

"Length, 3 9  mm. ; breadth, 2.3 mm." (Bagg.) 
Remarks.-"This species is very common in the lower marl 

of Freehold, but I have not found it elsewhere." (Bagg.) 
Fortimtiott md locality.-Navesink marl, Freehold (Bagg). 
Geographic distrib~c.tim.-N ew Jersey. 

CRISTELLARIA Lamarck. 

Criatellaria acutauricuiaria (Flchtel and Moll). 

Plate II., Figs. 35-36. 

1803. N a d i I u  acutmriculmis Fichtel and hloll, Test. Micros., 
p. 102, pl. xviii; figs. gi.  

1840. Cristellaria n&da d'orbigny, MGm. Soc. gGol. France, 
vol. iv, ser. I ,  p. 27, pl. ii, figs. 19, 20. 

1884. Cristellmia acidauricudm's Brady. Chal. Rept., vol. ix, p, 
543, pl. cxiv, fig. 17 a, b. 

1898. Cristellarb acutcm~ricidaris Bagg, Bull. U. S. G. S., No. 
58, 'p. 54. 

Descriptio?t.-"Test involute, thick, convex, smooth; septa1 
plane broad, triangular, nearly flat; chambers seven or eight, 
weakly curved; keel acute carinate; aperture nipple-shaped, situ- 
ated at  the extremity of the convex side. 

"Length, 1.43 mm.; breadth, o .6 j  mm." (Bagg.) 
I Fommtiott a id  loca,lity.-Vincentown limesand, Vincentown, 

Timber Creek ( Bagg) . 
Geographic distributiort.-Sew Jersey. 
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Cri~tellarla articuiata (Reuss). 

Plate II., Figs. 37-38. 

1863. Robulitta wticzdata Reuss, Sitzungsber. K. Akad. Wiss. 
Wien, vol. 48, p. 53, pl. v, fig. 62. 

1870. Cktellmia aaticulata Reuss, Sitzungsber. K. Akad. Wiss. 
Wien, vol. 62, p. 483. 

1884. Cristellaria articrilata Brady, Challenger Report, vol. g, 
p. 547, pl. Ixix, figs. 1 ~ ~ 1 2 ,  also figs. 1-4. 

1898. Cristellaria articltlata Bagg, Bull. U. S. Geol. Survey No. 
88, P. 54. 

1go5. Cristellaria articulata Bagg, Bull. U. S. G. S., No. 268, 
P. 34, PI. 6, fig. I. 

Descriptwn.-"Test nearly circular, smooth, thickened, flat- 
tened at  the sides; obtusely angular peripheral margin ; chambers 
six or seven, broadly triangular, separated by depressed septa; 
aperture oval, surrounded by a fissured border. 

"Diameter, 1.3 mm." (Bagg.) 
Remarks.-"Prof. Brady considers this species a thick variety 

of Crisfellark YO t ~ I a t o . ~ ~  ( l3agg.) 
Formation and locality.-Vincentown limesand, Vincentown, 

Mullica Hill, Timber Creek (Bagg). 
Geographic distribution.-New Jersey ; Miocene of California. 

Crlrtellarla c a u l r  (Fichtel and Moll). 

Plate II., Figs. 39-40. 

1798. Nmatilus cassis Fichtel and Moll, Test. Microsc., p. 95, 
pl. xvii, figs. a, I. 

1816. CristellcaricE carsis Lamarck, Tabl. Encyl. et Method., pl. 
cccclxvii, figs. 3 a - b  

1884. Cristellaria cmsis Brady, Challenger Report, vol. g, pp. 
552, 553, pl. lxviii, fig. 10. 

1898. Cristellaria cassis Bagg, Bull. U. S. Geol. Survey No. 88, 
P. 54. 

1899. Cristellflia cmsk Silvestri, Mem. Accad. Lincei, vol. I 5, 
pp. 2 6 2 1 2 ,  pl. vii, figs. 13-17. 
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1900. Cristellaria cassis Chapman, Proc. California Acad. Sci.. 
ser 3, vol. I ,  p. 250, pl. xxix, fig. 18. 

Igoj. C r i s t e l ~ a C 1  cassis Bagg, Bull. U. S. G. S., No. 268, p. 3j, 
pl. 6, fig. 2. 

Description..-"Test very large, con~planate, elongate oval. 
distinctly carinate; chambers irregular, 10 to I j in final volution; 
septa distinct, arcuate, depressetl; aperture oval with crenulated 
margin. 

"Length, 4.3-4.56 mm. ; breadth, 3-4 mm." ( Bagg. ) 
Fortnat io~~ altd locality.-Vincentown lin~esand, Vincentown, 

Brownsville, New Egypt, etc. (Bagg.) 
Geographic distribution.-Sew Jersey ; Miocene of California. 

Cristellaria crepldula (Nchtel and Moll). 

Plate II., Figs. 41-42. 

1803. Nautilus crepidz~la Fichtel and Moll, Test. Micross., p. 
107, pl. xix, figs. g-i. 

1839. CrisfeIlaria crepidula dlOrbigny, Foram. Cuba, p. 64, pl. 
viii, figs. 17, 18. 

1865. Crestellaria crepidda Parker and Jones, Philos Trans., 
vol. 155, p. 344, pl. xiii, figs. 15, 16, pl. xvi, fig. 4. 

1884. Cristellmia crepidula Brady, Challenger Report, vol. g, 
pp. 542, 543, pl. Ixvii, figs. 17, 19, 20; pl. lxviii, figs. 
I ,  2. 

198. Cristencrria crcpidda Bagg, Bull. U. S. b l .  Survey No. 

88, P. 55. 
1905. Crisklla,ria. crcpidida Bagg, Bull. U. S. G. S., No. 268, 

P. 35, PI. 6, fig. 3. 

Descriptiolt.-"Test elongate. arcuate, smcmth, compressed, 
pellucid; charnbers 10 to 12, oblique, separated by slightly con- 
vex walls; posterior chanibers involute, anterior chambers e v e  
lute; aperture rotund, slightly crenate. 

"Length, 0.7 mm. ; breadth, 0.26 mm." (Bagg.) 
Remmks.-"The above form is not a common species. Our 

s p e c i m s  are similar in shape to  Crktellwia intermedia Reuss, 
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which is considered as identical with the above by Professor 
Brady." ( Bagg.) 

Formation and locality.-Vincentown litnesand, Vincentown, 
11ullica Hill (Bagg). 

Geographic distribution.-New Jersey ; Miocene of California. 

Crlmtellarla cretacea Bagg. 

Plate III., Figs. 1-2. 

1898. Cristellaria cretacea Bagg, Bull. U. S. G. S., KO. 88, p. 
55, pl. 5, figs. 2 a-b. 

Description.-"Test complanate, smooth, elongate, oval, re- 
sembling Cristellaria cassis in general contour, but differing from 
that species in the absence of the marginal keel ; margin rounded ; 
chambers numerous, about 12 in final con\rolution, narrow, 
elongated; septa distinct, convex; ultimate chamber truncate, 
anterior margin straight ; aperture small, narrow elliptical, with 
crenulated margin. 

"Length, 4.3 mm. ; breadth, 3 mm." ( Bagg.) 
Renmks.-"The above species is less elongated than Cristel- 

laria projccto, which it resembles closely. 
"These two forms, together with Cristellaria cassis, are rather 

abundant a t  Vincentown, and all attain an enormous size for the 
type." ( ) 

Forfmtion inad locality.-Vincentown limesand, Vincentown 

( Bagg). 
Geographic distribution.-New Jersey. 

Crlltellaria cultrata (Montfort). 

Plate III., Fig. 3. 

1808. Robtrlics cdtralus Montfort, Conch. Syst., vol. i, p. 214, 
54' genre. 

1846. Rob~li tm cdtrata d'orbigny, Foram. Foss. Bassin tert. 
Vienne, p. 96, pl. iv, figs. 1e13.  

1865. Cristellaria cttltrata Parker and Jones, Phil. Trans., vol. 
155,P.344,pl. 13,figS. 17-18, pl. 16,fig. 5. 

1898. Cristellaria ctdtrata Bagg, Bull. U. S. G. S., No. 88, p. 

55, PI. 6, fig. 1. 
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1898. Cristellaia crtltrata Bagg, Bull. Am. Pal., vol 2, Xo, lo! 
p. 26 (320). 

1go4. Cristcllmia cdtrata Bagg, Md. Geol. Surv., Miocene, p. 
474, PI. 132, fig. 15. 

Descriptio?r.-"Test circular, biconvex, sn~ooth and glistening, 
peripheral margin sharp, broadly keeled; chambers 7 t o  11, in 
final convolution, somewhat convex, smooth or costate; aperture 
radiate. 

"Diameter, 1-2 mm." (Bagg.) 
Remarks.-"This species is common at Freehold and is beau- 

tifully preserved. The width of the marginal keel is variable, as 
is also the number of chambers. I t  is similar to  Cristellaria ro- 
tdata, with the addition of the keel. Specimens of Cristellah 
c d t r d a  from New Egypt and; Swedesboro are not smooth, as in 
typical forms, but are marked externally by raised septa." 
( Bagg. 

Formation and locality.-Navesink marl, Freehold, Bruere's 
pits on Crosswicks Creek, Marlboro (Bagg) : Vincentown lime- 
sand, IvIullica Hill, New Egypt, Si\.etlesboro. Timber Creek 

(Bagg). 
Gcograpltic distribtctio~r.-New Jersey; Miocene of Maryland 

and Virginia. 

Criatellarla gibba dlOrblgny, 

Plate III., Figs. 4-5. 

1839. Cristellariu gibba d'Orbigny, Foram. Cuba, p. 63, pl. vii, 
figs. 20, 21. 

1855. Cristellaria 'Excisa Bornemann, Zeitsch. d. Deutsch Geol. 
Gesell., vol. 7, p. 328, pl. 13, figs. 19-20. 

1862. Cristellmb pnlcltclla Reuss, Sitzungsb. d. k. Akad. Wiss. 
Wien, vol. 46, p. 71. pl. 8, fig. I. 

1863. Cristellaria co~zciri?ra Reuss, Sitzungsb. d. k. Akad. Wiss. 
Wien, vol. 48, p. 52, pl. 5, fig. 58. 

1884. Cristellaria gibba Brady, Cllallenger Report, vol. g, pp. 
546, 547, PI. lxix, figs. 8, 9. 

1898. Cristellmia gtbba Bagg, Bull. U. S. G. S.,No. 88, p. 56. 
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1900. Cristellaria gibbcr Chapman, Proc. California Acad. Sci., 
ser. 3, vol. I ,  No. 8, pl. xxx, fig. 3. 

1905, Cristellmiu gibba Bagg, Bull. U. S. G. S., No. 268, p. 37, 
pl. 6, fig. 6. 

Descriptw9t.-"Test oblong, biconvex, smooth, subcarinate, 
narrow;  chambers few (seven or eight), slightly arcuate, s e p  
arated by distinct septa; aperture marginate. 

"Length, 1.3 m. ; breadth, 0.87 mm." (Bagg.) 
Formation wad 1oca;lity.-Vincentown limesand, Vincentown, 

Mullica Hill, Timber Creek (Bagg). 
Geographic distribiction.-New Jersey ; Miocene of California. 

Criotellarla ltallca (Defrande). 

Plate III., Figs. 6 7 .  

1824. Sarecmaaicr itdica Defrance, Dict. Sci. Nat., vol. xxxii, 
p. 177; vol. xlvii, p. 344; Atlas Conch., pl. xiii, fig. 6. 

1884. Cristellwiu italucr, Brady, Chal. Rept., vol. ix, p. 544, pl. 
Ixviii, figs. 17, 18, 2(123. 

1898. Cristellaria i t d u a  Bagg, Bull. U. S. G. S., No. 88, p. 56, 
pl. 4, figs. 5 a, b. 

Description.-"Test elongate, trihedral, planospiral segments 
few, succeeding chambers five or six, arranged in a nearly straight 
superimposed series ; dorsal margin sharp, noncarinate ; transverse 
section triangular, segments short, slightly oblique, inclined an- 
teriorly toward initial end. 

"Length, I mm." (Bagg.) 
R w k s . - " T h i s  is not a common species. I t  bears some 

resemblance to  Cristellaria acutaurjcuIaris, but is more elongate, 
and the anterior edge is more erect. Another species, closely 
allied to  the above form, is Margiz~llinu trimgulm> d'orbigny."' 
(BaIzg.) 

F o m t i o n  and locality.-Hornerstown marl, Blue Ball 
(Bagg) ; Vincentown limesand, near Swedesboro, Mullica Hill 
t Bagg). 

Geographic distribtrtiow.--New Jersey. 

Foram. Foss. Bassin tert. Vienne, 1846, p. 71, PI. 111, figs. 22, 23. 
16 PAL 
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Criotellaria mamilligera Karrer. 

Plate 111.. Fig. 8. 

1864. CristrNaria ~rur~i~illigercl Karrer, Sovara Exped. Geol.. 
VOI. i, pt. 2 .  p. 76, pl. svi, fig. j. 

1884 Cristellaria rrurrrlilligma Brady, Chal. Rept.. vol. ix, p. 
j j3, PI. IXS, figs. 17, 18. 

1898. Crist~-IIaria r ~ ~ z r r u l l i g ~ ~ a  Bagg, Bull. U. S. G. S., KO. 88, 
P. j6. 

Dcscriptiorr.-"Test complanate nearly circular; anterior 
margin truncate, posterior margin slightly carinate; surface 
ornamented with a number o i  large raised ridges and tubercles 
in the umbilical region : septa depressed, the depressions partially 
filled by exogenous material which forms the ridges; chambers 
large, slightly arcuate, eight or nine in the final convolution; 
septa1 plane narrow. surrounded by a definite border: aperture 
an elongate oval opening surrounded by a crenulated margin. 

"Diameter, 1.74 mm." (Bagg.) 
Remwks.-"This species is very rare in the green marl of 

Blue Ball, and has not been recognized elsewhere." 
Formatiois and locality.-Hornersto~v~l marl. Blue Ball 

( Bagg) 
Geographic distribrrtion.-Sew Jersey. 

Criatcilarla megapoiitana (Reuse).  

Plate III., Figs. ~ I O .  

1855. Robrtlirla ntcgapolita~la Reuss, Zeits. d. Deutsch geol. Ge- 
sell., vol. vii, p. 272, pl. is, fig. j. 

1898. Cristellan'a ~tlcga+olitateo Bagg. Bull. L'. S. G. S., No. 88, 
P. 57- 

Dcscriptio)r.-"Test circular compressetl, smooth and glisten- 
ing, keeled and with more or less definite flange. There are seven 
or eight strongly curved chambers apparent externally as raised 
lines, which are thicker at the umbilicus, but become attenuated 
toward the peripheral margin. Umbilical disk more or  less dis- 
tinct. Septa1 plane triangular, with raised border. 
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"Length, 1-1.5 mm." (Bagg.) 
Fortttatian and locality.-Kavesink marl. Freehold (Bagg) . 
Geographic distribution.-New Jersey. 

Crirteliaria projecta Bagg. 

Plate III., Figs. 14-15. 

I 8g j. Cristcllark pro jccta Bagg, Johns Hopkins Univ. circulars, 
NO. 121, p. 11. 

1898. Cristellaria projecta Bagg, Bull. U. S. G. S., No. 88, p. 
57, PI. 5, figs. 1 a, b. 

Description.-"Test greatly elongated, complanate, smooth, 
consisting of two and one-half convolutions; chambers numerous, 
20 or more in the last volution, arcuate, narrow, elongate, 
ultimate chamber nearly at right angles to umbilicus; margin 
rounded; septa1 lines very slightly depressed; aperture elliptical. 

"Length, 5.3 mrn.; breadth, 2.7 mm." (Bagg.) 
Remarks.-"This is a rare form in the limesand at  Vincentown, 

and has not been found elsewhere." (Bagg.) 
Forntatiml med 1occality.-Vincentown limesand, Vincentown 

( Bagg). 
Geographic distribution.-New Jersey. 

Criateliaria rotuiata (Larnarck). 

Plate III., Figs. 11-12. 

1804. Lenticulites rotdata Larnarck, Ann. du Mus., vol. 5, p. 
188, No. 3. 

1840. Cristellaria rotulata d'orbigny, Mem. Soc. geol. France, 
ser. I ,  vol. iv., p. 26, pl. ii, figs. 15-18. 

1865. Cn'slellalaria rotulata Parker and Jones, Phil. Trans., vol. 

'55, P. 345, PI. 13, fig. 19. 
1884. Cristellmka rotdata Brady, Challenger Report, vol. g, p. 

547, pl. Ixix, fig. 13. 
1892. Cristellartb ro tdata  Dervieux, Boll. Soc. Geol. Italians, 

vol. 10, p. 626. 
1898. Cristellrrria rotulata Bagg, Bull. U. S. Geol. Survey No- 

=, PP. 579 58. 
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1898. Crktellaria rotulata Bagg, Bull. Am. Pal., vol. 2, No. 10, 
P. 27 (321). 

1901. Cristcllaria rotltlatca Bagg, Md. Geol. Surv., Eocene, p. 
242, PI. 63, fig. 5. 

1 ~ 5 .  Cristcllm-iz rotzrlata Bagg, Bull. U. S. G. S., No. 268, p. 

371 PI. 5, fig. 7. 

Description.-"Test involute, biconvex, smooth ; peripheral 
edge sharp, noncarinate; chambers numerous, but only eight or 
nine in final volution; septa moderately curved, visible externall!. 
as fine lines ; aperture elliptical, radiate. 

''Diameter, 1-2 mm.? (Bagg.) 
Remarks.-"This is one of the most common forms in the 

limesand bed, and is especially plentiful at Vincentown. The size 
of the shell is very variable, some of the largest specimens being 
more than 2 millimeters in diameter." (Bagg.) 

Formation cmd 1ocdity.-Homerstown marl, Blue Ball 
(Bagg) ; Vincentown limesand, Vincentown, Mullica Hill, New 
Egypt, T i m k r  Creek (Bagg) ; Manasquan marl, Vincentown 
( Bagg). 

Geographic distribzction .-New Jersey ; Eocene of Maryland, 
Miocene of California. 

Crittsllaria recanr Reuss. 

1859. Cristellarih secatls Reuss, Sitz. Akad. Wiss. Wien, vol. 
x1,p. 214,pl. ix, fig. 7. 

1898. Cristellaria s e c m  Bagg, Bull. U. S. G. S., No. 88, p. 58. 

Descriptio7t.-"Test circular, laterally compressed, sharply 
keeled on the peripheral margin; umbilical disc prominent and 
septa radiating from this in gently curving lines: about 10 small 
triangular chambers in the last convolution. 

"Diameter, 1.5 mm." (Bagg.) 
Forl~tatiolt and 1occrlity.-Navesink marl, Freehold (Bagg) . 
Geographic distribictiovt.-New Jersey. 

Cristellaria trachyomphala (Reuss). 

1850. Robi~litta traclzyo.tltphala: Reuss, Haidinger's Nat. Ab- 
handl., vol. iv, pt. I ,  p. 34, pl. iii (error for ii),  fig. 12. 
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1898. Cristellwia. tra~hyorrrphal~ Bagg, Bull. U. S. G. S., No. 
88, P. 58. 

DcscriptMtt.-"Test rounded, compressed, with angular peri- 
phery; umbilical disc raised, nearly round, more marked in some 
forms than others; septal lines distinct, convex. There are from 
8 to 10 chambers in tlie last whorl. Aperture a triangular- 
shaped opening surrounded by a raised crenulated margin at the 
esternal edge of the ultimate segment. 

"Diameter, 0.86-1.3 mm." (Bagg.) 
Formation a d  locality.-Hornerstown marl, Blue BalI 

( Bagg). 
Geographic distribzrtion.-New Jersey. 

Cri8tellaria trlangularlr dlOrbfgny. 

1840. Cristcllaria triang~dmis d'orbigny, MCm. Soc. gCol. 
France, ser. I ,  vol. iv, p. 27, pl. ii, figs. 21, 22. 

1845. Cktcllaria trkm.gzdaris Reuss, Verstein. bijhm. Kreide, 
pt. I, p. 34, pl. viii, fig. 48. 

1898. Cristellaria trimtgzdaris Bagg, Bull. U. S. G. S., No. 88, 
P. 58. 

Dcscrlplwn.-"Test triangular, very convex, smooth; peri- 
phery sharply carinate; lateral surfaces somewhat concave; 
chambers few, six or seven, large, evolute, superposed; septa 
oblique, very slightly convex anteriorly; septal plane broadly 

' trian y l a r  ; aperture radiate. 
"Length, I mm." (Bagg.) . 

Rmulrks.-"The occurrence of this species from the craie 
blanche of the Paris basin, France, was recorded by d'orbigny 
as early as 1840. I have found but two specimens in the lower 
marl of Freehold." ( Bagg. ) 

Formadion and locality.-Navesink marl, Freeholtl ( Bagg) . 
Geographic distribt4tiotl.-Xe~v Jersey. 

Crirtellarla wetherellll (Jones). 

Plate 111.. Fig. 13. 

1854. Mmginuli~ta ~octltcrcllii Jones, Morris Catalogue. Brit. 
Foss., ed. 2, p. 37. 
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1884. Crkfdlaria wetlzerellii Brady, Chal. Rept., vol. ix, p. 537, 
pl. cxiv, fig. 14. 

1898. C.ristellaria wethmdlii Bagg, Bull. U. S. G. S., No. 88, 
P. 59. 

1898. Cristellaria z iv t l~e l l i i  Bagg, Bull. Am. Pal., vol 2, No. 
10, P. 27 (321 ). 

1904. Cristellaria zvthcrellii Bagg, Md. Geol. Surv., Miocene, 
P. 475,. PI. 132, fig. 16. 

Descriptwtr.-"Test elongate, pod-like, compressed; primordial 
segments spiral, ultimate segments straight, evolute; surface 
marked by large tubercles more or less regular and crossing the 
shell surface like septa1 ridges; aperture round, at the end of a 
somewhat prolonged neck. 

"Length, 1.56 mm.; breadth, 0.5 mm." (Bagg) 
Remarks.-"The above species is rare at Vincentown. Dr. 

W d w a r d  states that it is rare at Mullica Hill, but common 
at Timber Creek." (Bagg.) 

For?mtio?b wrd locality.-Vincentown limesand, Vincentown, 
Mullica Hill, Timber Creek (Bagg) . 

Geographic distribution.-New Jersey ; htiocene of Maryland. 

Genus FLABEUINA d'orbigny. 

Fiabellina cordata Reuss. 

1845. Flabellina cordata Reuss; Verstein. bijhm. Kreide, pt. I. 

p. 32, pl. viii, figs. 37-46, 78. 
1854. Flabcllirla corahta Reuss, Denks. Akad. LViss. Wien, vol. 

vii, p. 67, pl. xxv, figs. 6-8. 
1898. Flabcllina cordata Bagg, Bull. U. S. G. S., No. 88, p. 59. 

Descriptiott.-"Test broadly ovate or heart-shaped, compla- 
nate, with numerous narrow, elongated chambers; primordial 
chanlber somewhat elevated and more or less globular, succeed- 
ing chambers at first flabelline, later Frondicularia-like; anterior 
extremity wedge-like with gently curving sides, posterior border 
much wider than in Flubclli~la sagittarin and differing from that 
species in the irregularity of the basal margin caused by the 
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extension of the primordial chamber; surface of test smooth 
and glistening; aperture a small radiate, terminal opening. 

"Length, I .8-4 mm." (Bagg. ) 
Formation and locality.-Vincentown limesand, Vincento\vn, 

Brownsville (Bagg) . 
Geographic distribufiotr.-New Jersey. 

Flabellina sa~ i t ta r ia  (Lea). 

Plate III., Figs. 16-17. 

1833. Palmula s a g i t t ~ i ~  Lea, Contributions to Geol., pp. 219- 
220, pl. vi, fig. 228. 

1842. Plmulatria cmcafa Morton, Jour. Acad. Nat. Sci., Phil- 
adelphia, vol. viii, pt. 2, p. 214, pl. xi, fig. 5. 

1898. Flabellina scmgittmia Bagg, Bull. U. S. G. S., No. 88, p. 
59, pl. 4, figs. I a-b. 

Description.-"Test complanate, broadly elliptical (some- 
times rather narrow and more elongate), occasionally slightly 
convex along the median line, while the opposite side is concave, 
though in typical specimens both surfaces are flat; septa distinct, 
forming a sharp median angle; chambers numerous, the number 
dependent somewhat upon the size of the individual; peripheral 
margins d e r a t e l y  rounded ; primordial chamber bulbous, mu- 
cronate, or more usually smooth; surface smooth and glistening; 
aperture typically mammillate, though frequently the shell is 
worn or broken off so that a round opening appears. 

"Length, 19 mm.; breadth, 1-4.3 mm,." (Bagg.) 
Rema,rks.-"This species is one of the most common forms at 

Vincentown. I t  is very variable in size and shape and is found 
in all stages or growth. As has been previously stated, it was 
the first Foraminifera to  be described from the New Jersey green- 
sands." ( Bagg. ) 

Fornzution rind locality.-Hor~lerstoivn marl, Blue Ball 
(Bagg) ; Vincentown limesand, Vincentown, New Egypt, 
Brownsville, etc. (1 Bagg) . 

Geographic distrib14tiotr.-New Jersey. 
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Sub-family POLYMORPHININAE. 

Polymorphina compreur dlOrbigny. 

Plate 111.. Fig. m. 

I 846. Polyrwrphirla contprssa d'Orbigny, Foram. Foss. Bassin 
tert. Vienne, p. 233, pl. xii. figs. 32-34. 

1870. Polynwrphinu corrrpressa Brady, Parker and Jones, 
Trans. Linn. Soc. Lond., vol. 27, p. 227, pl. 40, figs. 
12 a-f. 

18$!. Polyrwrphiita comprcssa Bagg, Bull. U .  S. G. S., No. 88, 
p. 60. 

1898. Pdy~norphina corrrprcssa Bagg, Bull. .4m. Pal., vol 2,, 

NO. 10, p. 29 (323). 
1901. Polyimrplii~la cotnpessa Bagg, bid. Geol. Sun.., Eocene, 

p. 246, pl. 63, fig. 10. 

1%. PolymurpItina cornpressa Bagg, Md. Geol. SUN., Mic- 
cme, p. 476, pl. 133, fig. I .  

DescrJptiotr.-"Test oblong, compressed, inequilateral; cham- 
bers numerous, arranged biserially, somewhat inflated; septa1 
lines depressed, surface smooth ; aperture variable, usually simple, 
circular, and coronate, sometimes labyrinthic or porous. 

"Length, 3 mrn in large specimens." (Bagg.) 
Formation md locality.-Vincentown limesand, Vincentown 

( Bagg). 
Geographic distrib1ition.-New Jersey; Eocene of Virginia, 

Miocene of Maryland and Virginia. 

Polymorphina communir (d'orbigny). 

Plate III . ,  Fig. 18. 

1826. Grrftt~lirra corrtrlrtirris d'orbigny, Ann. Sci. Nat., Vol. vii, 
p. 266, pl. sii, figs. 1-4: 1lodPle. S o .  62. 

1870. Pol~iirorphirra corirtrr lritis, Brady, Parker, and Jones, 
Trans. Linn. Soc., London, vol. xxvii, p. 224, pl. xxxix, 
fig. 10 a-b. 
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1884. Polymorphina cotnmfrnis Brady, Chal. Rep., vol. g, p.568, 
pl. 72, fig. 19. 

1898. Polytmrphitaa contmunis Bagg, Bull. U. S. G. S., No. 88, 
p. 60, pl. 6, fig. 2. 

1898. Polymorphina corntntlttis Bagg, Bull. Am. Pal., vol. 2, 
NO. 10, p. 29 (323). 

1901. Polynwrphiy comtnltrzis Bagg, Md. Geol. Surv., Eocene, 
p. 244, pl. 63, figs. 8-9. 

Descriptiot6.-"Test irregularly ovoidal, or egg-shaped, con- 
sisting of about four visible segments ; anterior extremity acute; 
posterior obtuse; surface smooth, with distinct septa1 depres- 
sions; chambers inflated, elliptical, embracing; aperture mam- 
millate. 

"Length, 1.3-1.4 mm. ; breadth, 1-1.3 mm." (Bagg.) 
Fo~mution and locality.-Vincentown limesand, Vincentown 

( Bagg) - 
Geographic distribution.-New Jersey; Eocene of Virginia. 

Polymorphina emerroni Bagg. 

Plate III., Fig. 19. 

1898. Polymorphina mtersoni Bagg, Bull. U. S. G. S., No. 88, 
p. 60, pl. 6, fig. 3. 

Dcscripfiott.-"Test elongate oval, oral end acute, posterior 
obtusely rounded ; surface of test covered completely by fine longi- 
tudinal costx; chambers two, elongated, oblique, separated by 
nearly straight septa slightly marked near the posterior end ant1 
depressed at the peripheral margin ; aperture rotund. 

"Length, I .g mm." (Bagg. ) 
Rornrks.-"This is a very rare species, and has only been ob- 

tained in the lower marl of Freehold." (Bagg.) 
Formatiotl and locality .-Kavesink marl, Freehold ( Bagg) . 
Geographic distributio~z.-New Jersey. 
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Polymorphina gibba (dlOrbigny). 

Plate III., Fig. 21. 

1826. Globulitta gibba d'orbigny, Ann. Sci. Nat., vol. vii, p. 266, 
X'o. 20; ModPle S o .  63. 

1870. Polytrzorpllifla gibba Brady, Parker and Jones, Trans. 
Linn. Soc. London, vol. xxvii, p. 216, pl. xxxix, fig. 
2 a-d. # 

1884. Po1y))torphina gibba Brady, Chal. Rep., vol. g. p. 361, 
pl. 71, fig. 12. 

1898. Po1y)rtorpltitla gibba Bagg, Bull. U. S. G. S., No. 88, 
p. 61. 

1898. Pol_vnrorphi?za gibba Bagg, Bull. rlm. Pal., vol. 2, KO. 10, 

P. 30 (324). 
1901. Polytnorphilra gibba Bagg, &Id. Geol. Surv., Eocene, p. 

248, pl. 63, fig. 12. 

1904. Poljwzorphina gibba Bagg, Md. Geol. SUN., Miocene, p. 
477, el. 133, fig. 4. 

Descriptiot1.-"Test subglobular, apex slightly produced, base 
obtusely rounded ; consisting of from two to four chambers, com- 
pactly joined and overlapping; surface smooth, unmarked by 
septa1 constrictions; septa visible as delicate, oblique lines, later- 
ally very slightly compressed, though usually nearly circular in 
transverse section; sllell larger than Polyntorphifra Iactea, less 
elongated toward the apes; aperture mammillate. 

(6 Diameter, 0.5-1. I 7 mm." (Bagg.) 
Formatio?t atzd locality.-Xavesink marl, Freehold (Bagg) ; 

Vincentown limesand, Vincentown ( Bagg) . 
Grogra.pltic tlistrib1rtion.-h'ew Jersey; Eocene of Maryland 

and Virginia. Miocene of Maryland. 

Polymorphina Iactea (Walker and Jacob). 

Platc III., Figs. z2--23. 

1798. Scrptlla lactca. \\Jalker and Jacob (tide Kanmacher); 
Adanls's Essays, second ed., p. 634, pl. xxiv, fig. 4. 

1858. Poly~izorpltincr ltrcfca IVilliarnson, Recent Foram. Gt. 
Brit., p. 71, pl. 6, fig. 147. 
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1870. Polyznorphina lnctea Brady, Parker and Jones, Trans. 
Linn. Soc. Lond., vol. 27, p. 213, pl. 39, figs. I a-c. 

1884. Polymorphina lactea Brady, Chal. Rept., vol. ix, p. 559, 
pl. lxxi, fig. I I (typical), pl. lxxii, fig. 14 (variety). 

1898. Polymorphinn lactea Bagg, Bull. U. S. G. S., No. 88, 
p. 61. 

1898. Polymorphina lactea Bagg, Bull. Am. Pal., vol. 2, No. 10, 
P. 31 (325). 

1go1. Poiyztwrphitra lactca Bagg, Md. Geol. Surv., Eocene, p. 
248, pl. 63, fig. 13. 

1go3. Polylnorphina lactea Bagg, Md. Geol. Surv., Miocene, 
P- 477, PI. 133, figs. 5-6. 

Descriptiotr.-"Test ovate or subpyriform, only slightly com- 
pressed ; three or four chambers, scarcely visible externally ; 
aperture terminal, radiate. 

"Diameter, 0.87 mm." (Bagg. ) 
Formation and locality.-Navesink marl, Freehold (Bagg) ; 

Hornerstown marl, Blue Ball (Bagg) ; Vincentown limesand, 
Vincentown, New Egypt, Timber Creek (Bagg). 

Geographic distribution.-New Jersey; Eocene of Maryland, 
M:iocene of Maryland. 

Polymorphina lactea elongate variety Brady. 

Plate III., Figs. 24-25. 

1884. Polymorphinu lactea elongate variety Brady, Chal. Rept., 
vol. ix, p. 559, pl. lxxi, fig. 14. 

1898. Polymorphina iactca elongate variety Bagg, Bull. U. S. 
G. S., No. 88, p. 61. 

Description.-"Test similar to the preceding, but elongated. 
"Length, 1.5 mm. ; breadth, 0.6 mm." (Bagg). 
Formdion and locality.-Vincentown limesand, Vincentown 

( Bagg) 
Geographic distributio?a.-New Jersey. 
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Poiyrnorphina oblonga d'orbigny. 

' 1846. Polyrttorphina oblotrga d'orbigny, Foram. Foss. Bassin 
tert. Vienne, p. 232, pl. xii, figs. 29-31. 

1898. Polynaorphi?ia oblottga Bagg, Bull. U. S. G. S., No. 88. 
p. 62. 

Dcscriptio?t.-"Test elongate, consisting of a small number 9i 

oblong inflated chambers separated by deep sutures. This feature 
separates it from Pol~~morplziwa lacfea var. oblojtga IVilliarnson, 
which has an oval compressed shell with erect segments and flus11 
sutures. 

"Length, 1.43 mm." ( Bagg. ) 
Formafwn arnd locality.-Navesink marl, Freehold (Bagg); 

Vincentown limesand, Timber Creek (Bagg). 
Geographu distribution.-New Jersey. 

Polyrnorphlna orbignii (Zborzewski). 

Plate III., Fig. 26. 

1834. Apiopterina d'orbignii Zborzewski, Nouv. MCm. Soc. 
Imp. Nat. Moscou, vol. iii, p. 31 I ,  pl. xxviii, fig. 2 b. 

1870. Polytltorphina orbignii Parker, Jones and Brady, Trans. 
Linn. Soc. London, vol. xxvii, p. 244, pl. xlii, fig. 38 ax. 

1898. Polytwrphina orbigtzii Bagg, Bull. U. S. G. S., No. 88. 
p. 62. 

Description.-"Test oval, with a fistulose base; surface of shell 
sm'ooth. The tube-like projections are very interesting and pecu- 
liar, and are the distinguishing feature of the species. They sur- 
round the base like a crown, extend out irregularly, and branch 
at  their distal ends. The figures of this species indicate septa1 
divisions, but these are not discernible externally. 

"Diameter, 0.87 mm." (Bagg.) 
Forrnatiott atzd locality.-Vincentwn limesand, Vincentown 

(Bagg) 
Geograpltic distributiori.-New Jersey. 
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Polymorphina problema (dlOrbigny). 

Plate III., Figs. 27-28. 

1826. Guttulina problenw d'orbigny, Ann. Sci. Nat., vol. vii, 
p. 266, No. 14, Modcle No. 61. 

1870. Polymorphina problem Brady, Parker and Jones, Trans. 
Linn. Soc. London, vol. xxvii, p. 225, pl. xxxix, fig. 
I I ,  a-b. 

1898. Polytrwrphina problerna Bagg, Bull. U. S. G. S., No. 88, 
p. 62. 

Description.-"Test oblong ovate, composed of several in- 
flated chambers (six in one specimen) marked by strong septal 
depressions. Very similar to  the more abundant Polymorphj'na 
comtnunis, but differing from that species in the greater number 
of chambers. Surface of shell smooth; aperture small, rotund, 
radiate. 

"Length, I mm.; breadth, 0.73 mm.': (Bagg.) 
Formatiotz a.td 1ocalify.-Vincentown limesand, New Egypt, 

Mullica Hill, Timber Creek (Bagg). 
Geographic distribution.-New Jersey. 

Polymorphina re~ular i r  von Miinster. 

Plate III., Figs. 29-31. 

1838. P o l p m r p h  regtrlwis von Miinster (fide Rcemer), 
Neues Jahrb. fiir Min., p. 385, pl. iii, fig. 21. 

1870. Polymorphhuz regularis Brady, Parker, and Jones, Trans. 
Linn. Soc. London, vol. xxvii, p. 229, pl. xl, fig. 13  a-c. 

1898. Polymorphinclregzokrris Bagg, Bull. U. S. G. S., No. 88, 
P. 63. 

Descripk-"Test oblong, compressed, bicorlvex, narrow 
below but somewhat broader above; peripheral margin thin, 
rounded; chambers four to  nine, oblique; septal lines marked by 
slight constrictions visible externally; surface smooth; aperture 
small, round, central, surrounded by fine grooves. 

"Length, 1-4 rnm. ; greatest breadth, 1.6 mm." (Bagg.) 
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Fortttatio~t ntrd locality.-Vincentom limesand, Brownsville 1 
(Bagg). 

Geographic dktribtition.-Xe Jersey. 

Family GLOBIGERINIDAE. 

Genus GLOBICERIXA d'orbigny. 

Globigerina bulloider d1Orb1gny. 

Plate III., Figs. p-% 

Globigcri?~. bttlloides d'orbigny, ,\nnales Sciences Na- 
turelles, vol. 7, p. 277, NO. I, hlodele No. 17 (young) 
and No. 76. 

G1obigw.m hirszlta d'orbigny, Foram. Canaries, p. 132, 

pl. ii, figs. 4-6. ' 

Globigerina btclloldcs d'Orb., Foram. Fors. Bassin tert. 
Vienne, p. 163, pl. g, figs. 4-6. 

Globignr'w bdloides Brady, Challenger Report, vol. g, 
pp. 593, 594, 595, PIS. Ixxvii, lxxix, figs. 3-7. 

GlobigcrCt~ hdoides Bagg, Bull. U. S. Geol. Survey, No. 
88, p. 63. 

Globigrrimz bidloides Bagg, Bull. American Paleont., vol. 
2, No. 10, P. 33 (327). 

Globigerina bdloides Bagg, Md. Geol. Surv., Eocene, p. 
250, pl. 63, figs. 15, 16, 16a .  

G l o b i g h m  bdloides Bagg, Md. Geol. Surv., Miocene, p. 
468, pl. 132, figs. 1-2. 

1905. G l o b i g w h  bulloi&s Bagg, Bull. U. S. G. S., No. 268, p. 
41, PI. 7, fig. 7. 

Dcscripti0lt.-"Test spiral, subtrochoid ; superior surface con- 
vex, inferior more or  less convex, but with deeply sunken urn- 
bilicus, periphery rounded, lobulated; adult specimens composed 
of about seven globose segments, of which four form the outer 
convolution, the apertures of the individual chambers opening 
independently into the umbilical vestibule. Diameter, sometimes 
one-fortieth of an inch (0.63 rnrn.), but oftener much less." 
( Brady. ) 
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Rotlarks.-"This species is not uncommon in the limesa~id at 
Vincentown, but it is rather rare in the overlying hlanasquan marl 
beds. I t  is, however, much larger in the latter, and some speci- 
mens measure 0.4 mm. in diameter." (Bagg.) 

Forrrwtiott and loca,lity.-Vincentown liniesantl, Vincentown, 
S\vdesboro (Bagg) ; hianasquan marl, Vincentown (Bagg). 

Gcographic distribt1tiorr.-Yew Jersey ; Eocene of Maryland 
and Virginia, hliocene of ;\lnr~.latitl ant1 Virginia. 

Globigerina bulloider var. triloba Reuss. 

Plate III., Fig. 35. 

1849. Globigekta triloba Reuss, Denks. Akad. Wiss. Wien, vol. 
i, p. 374, pl. xlvii, fig. I I ,  a-e. 

1884. Globigerina bulloidcs var. friloba Brady, Chal. Rept., vol. 
ix, p. 595, pl. Ixxix, figs. I, 2 ;  pl. Ixxxi, figs. 2, 3. 

1898. Globigrrim bdloidcs var. triloba Bagg, Bull. U. S. G. S., 
No. 88, p. 63. 

Descriptwrt.-"Test similar to Globigerina bulloidt~, but dis- 
tinguished from the latter by its consisting of only three visible 
chambers in the final convolution. The diameter of the shell 
varies from 0.5 to I mm." (Bagg.) 

Formafio,~ and locality.-Vincentown limesand, Vincentown 
(Bagg) ; Manasquan marl, Vincentown ( Bagg) . 

Geogrehic distribution.-New Jersey. 

Globlgerina cretacea dlOrblgny. 

1840. Globigerina cretacea dlOrbigny, MCm. Soc. G6ol. France. 
ser. I,  vol.'iv, p. 34, pl. iii, figs. 12-14. 

1879. Globigerim cretacea Brady, Quart. Jour. Microsc. Soc. 
n. ser., vol. 19, p. 285. 

1884. Globigerina cretacea Brady, Chal. Kept., vol. g, pp. 596. 
597, pl. 82, figs. 10 a-c (Fossil form. fig. I I ) .  

1898. Globigcrina cretacea Bagg, Bull. U. S. G. S., No. 88, p. 
64. 

r g q .  Globigen'tm cretacca Bagg. Md. Geol. Surv., Miocene, p. 
4% PI. 132, fig. 3. 
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1905. Globigeritra cretoceo Bagg, Bull. U. S. G. S., No. 268, p I 
42, pl. 8, fig. I. 

Description.-"Test rotaliform, but strongly depressed; 
superior surface flattened or but slightly convex, inferior side 
depressed toward the center and excavated at  the umbilicus; 
periphery obtuse and lobulated ; shell typically composed of three 
fairly distinct convolutions, the outermost consisting of from five 
to seven segments, the latter relatively small, subglobular ; aper- 
ture opening into the umbilical vestibule. 

"Diameter, less than I mm." (Bagg.) 
Formtiotr and locality.-Navesink marl, Freehold (Bagg) ; 

Vincentown limesand, Quinton, Vincentown, Mullica Hill, Tim- 
ber Creek, etc. (Bagg). 

Geographic distribritiorr.-New Jersey ; Miocene of Maryland 
and California. 

Family ROTALIDAEI. 

Sub-family ROTALINAE. 

Genus DISCORBINA Parker and Jones. 

Dlrcorblna bertheloti (d'orbigny). 

Plate IV., Figs. 1-3. 

1839. Rosalir~a berthloti d'orbigny, Foram. Canar., vol. ii, pt. 
2, p. 135, pl. I, figs. 28-30. 

1884. Discorbilla bc~rtlwlot i, Brady, Chal. Rept., vol. ix, p. 6 jo, 
pl. lxxxix, figs. 1 e 1 2 .  

1898. Dkcorbilra bertlwloti Bagg, Bull. U. S. G. S., No. 88, p. 
64. 

1898. Discorbi~ur bmtlzeloti, Bagg, Bull. Am. Pal., vol. 2, No. 
10, P. 33 (328). 

1901. Discorbiw bcrth.cloti Bagg, Md. Geol. Surv., Eocene, p. 
25 I, pl. 64, fig. I. 

Descriptwlr.-"Test very strongly compressed, carinate, per- 
forate; spiral side approximately flat, reverse side low, convex; 
chambers depressed, numerous, convex, with limbate margins. 
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"Length, 1.22 mm.; breadth, 0.82 m n "  (Bagg.) 
Ronarks.-"Similar to  Trtwtcotzrlitla lobatula, but more de- 

pressed, and with more finely perforate walls." (Bagg.) 
Fornzatio~t atrd locality.-Hornerstown marl, Blue Ball 

(Bagg) ; Vincentown limesand, Timber Creek (Bagg). 
Geographic distribrrtion.-New Jersey; Eocene of Virginia. 

Genus TRUNCATULINA d'orbigny. 

Truncatullna akneriana (d'orbigny). 

Plate IY.. Figs. 4-6. 

1846. R o t d i m  akwrima d'orbigny, Forarn. Foss. Bassin tert. 
Vienne, p. 156, pl. viii, figs. 13-1 5. 

1866. Trwzcdtdina aknieriam Reuss, Denks. Akad. IViss. Wien, 
vol. xxv, p. 160, No. 6. 

1884. Triuacafrdi~ta akrtcriu~ta Brady, Chal. Rept., vol. ix, p. 
663, pl. xciv, fig. 8, a, b, c. 

1898. TrioncatuIina akrwrbza Bagg, Bull. U. S. G. S., No. 88, 
P. 64. 

Descriptwn.-"The superior face of the test of Truncatulina 
a k r m h  is flat, the inferior convex at the margin, but depressed 
toward the umbilicus; and the convolutions are not completely 
involute on the inferior side, as in Truttcatulina lobatula, but 
leave a portion of the earlier whorls visible at the center." 
(Brady. ) 

"Diameter, 0.43 mm." (Bagg.) 
Rmztzrks.-"This form is commonly associated with Tnin- 

c a t d i m  lobatiila or Tmncatz~lirza trn.geriuna, or with both, and 
has a similar distribution." (Bagg.) 

Formution and locality.-Manasquan marl. Vincentown 

( Bagg) - 
GeograpItic distrib 16tio~t.-New Jersey. 

Truncatullna haldingeril (dlOrbigny). 

Plate IV., Figs. j-g. 

1846. Rotdiqa toai&wgertdi d'orbigny, Foram. Foss. Bassin tert. 
Vienne, p. 154, pl. vii, figs. 7, g. 

17 PAL 
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185 1. R o t d i m  ehaerrbergii Bailey, Smithsonian Cont. to 
Knowl., vol. I I ,  art. 3, p. 10, figs. I 1-13. 

1884. Trulrcatulitta haidittgerii Brady, Chal. Rept., vol. ix, p. 
663, pl. xcv, fig. 7, a-c. 

1898. T~otuI inaCwid inger i iBagg ,  Bull. U. S. G. S., No.88, 
P- 65. 

1898. T m a i d B t o  trm'dingerii Bagg, Bull. Am. Pal., vol. 2, No. 
10, P. 35 (329). 

Description.-"Test circular, biconvex, trochoid; volutions 
three, chambers marked by slightly depressed septa on inferior 
side, about twelve segments in the last convolution; aperture a 
small marginal slit. 

"Diameter, 0.58 mm." (Bagg.) 
Remarks.-"The above species is similar t o  T ~ a t d i n a  un- 

g e r k ,  but differs from it in being more valuted and less de- 
pressed at the umbilicus. I t  is also a smaller form and is not so 
abundant, being rather rare in the middle marl bed. There is, 
furthermore, no distinct groove following the whorls upon the 
superior side, and the perforations are smaller than in Tmn- 
catdinur w g h . "  ( Bagg. ) 

Famzatbn and 1ocdity.-Vincentown limesand, Vincentown 
( Bagg). 

Ccographic distn'bzction.-New Jersey ; Eocene of Virginia 

Truncatulina lobatula (Walker and Jacob). 

Plate IV., Figs. 10-12. 

I 798. Nmctillu. lobafrdlls Walker and Jacob, Adam's Essays, 
Kanmacher's ed., p. 642, pl. xiv, fig. 36. 

1884. Trulrcaticlina lobatula Brady, Challenger Report, vol. 9, 
pp. 660, 661, pl. xcii, fig. 10;  pl. xciii, figs. I ,  4 5 ;  pl. 
cxv, figs. 4, 5. 

1895. Tnmcatdilla loba!tJa Egger. Jahrsber. Naturalist, Ver. 
Passau, vol. 16,p.  31,pl. v,fig. 5,a,  b, c. 

1898. Trwat lc l iw  lobattila Bagg, Bull. U. S. Geol. Survey, No. 
88, p. 65. 

1898. Trl~ncatltlino lobatula Bagg, Bull. Am. Pal., vol. 2, No. 
10. P. 35 (329). 
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1901. Truncatdim lobatula Bagg, Md. Geol. Surv., Eocene, p. 
252; pl. 64, fig. 3. 

' ~goq .  T r ~ ~ : u t u I i n u  lobatula Bagg, Md. Geol. Surv., Miocene, p. 
464, Pl. I3 I, figs. 7-8. 

1905. Trrurcatditta lobdulo Bagg, Bull. U. S. G. S., No. 268, p. 
46, pl. g, fig. I .  

Descriptwm-"Test plano-convex, moderately vaulted; last 
volution consisting of seven or eight chambers, with very slightly 
depressed septa ; septa more curved upon the superior (flat) sur- 
face; aperture a small, neatly shaped arch at  the margin of the 
ultimate segment. 

"Diameter, 0 . 3 6 1  . I S  mm." (Bagg.) , 

Rnrrorks.-"The above species shows great variation. Pro- 
fessor Brady considers that the more convex varieties merge into 
7'ruwahtli.m rcfulgnkc, while flattened forms resemble Trunca- 
iulitm zencellmstorfi. The regular-built convex varieties constitute 
the Tnc~tcattdinua boluanuz of d'orbigny, and the less regular tfie 
Truncclticlittur mriabilis of the same author." (Bagg.) 

Fornzufiott MYd locality.-Marshalltown clay-marl, Marshall- 
town (Bagg) ; Navesink marl, Freehold (Bagg) ; Vincentown 
limesand, New Egypt, Mullica Hill (Bagg) ; Manasquan marl, 
Vincentown (Bagg) . 

Ceograkhic distribution.-New Jersey; Eocene of Maryland 
and Virginia, Miocene of Mitryland and California. 

Truncatullna refulgenr (Montfort). 

Plate IV., Figs. 13-15. 

1808. Cibicises refnlgens, Montfort, Conch. Syst., vol. i, p, 122, 
3 I' genre. 

1884. T r i u ~ ~ a t d i t w  rcfiflgm~s, Brady, Chal. Rept., vol. ix, p. 
659, pl. xcii, figs. 7-9. 

1898. Trultcatulitur reftrlgmtic. Bagg, Bull. U. S. G. S., No. 88, 
p. 66. 

Description.-“Test subconical, superior surface complanate, 
inferior very much elevated; consisting of a h t i t  eight chambers 
in the last convolution ; sutures somewhat depressed upon the in- 
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ferior (vaulted) surface; peripheral margin sharp; aperture an 
inframarginal opening near the base of the ultimate segment. 

"Diameter, 0.5 mm." (Bagg.) 
Rcnlarks.-"There is a possibility that this is an Eocene fossil, 

as it was obtainel from some of the uppermost greensand of the 
Sew Jersey Cretaceous, which carries a number of Eocene fossils, 
together with some of late Cretaceous age. The specimens came 
from the upper marl bed at  Vincentown, and only a very few 
forms were found." (Bagg.) 

Formatwtt a d  locality.-Manasquan marl ?, Vincentown 

( Bagg . 
Geograpltic distribrttioil.-Sew Jersey. 

Truncatulina ungeriana (d'orbigny). 

Plate IV., Figs. 16-18, 

1846. Rotditza u#tgeria?la, d'orbigny, Foram. Foss. Bassin tert. 
Vienne, p. 157, pI. viii, figs. 16-18. 

1884. Tri~licatdina ~lngmiaua, Brady, Chal. Rept., vol. ix, p. 
664, pl. xciv, fig. g, a-d. 

1898. Tru?tcatditla u.mgmiatur Bagg, Bull. U. S. G. S., No. 88. 
p. 66. 

1901. Trurunca.trS,~n ,4?bgtrgrriano Bagg, Md. Geol. Surv., *me. 

P. 2531 PI. 641 fig. 4. 

Description.-"Test large, rotaliform, circular, coarsely porous. 
both sides moderately convex, unequal, depressed slightly on the 
inferior side at the umbilicus, consisting of three convolutions. 
The last volution consists of froin 10 to 12 limbate chambers. 
Septa arched ; aperture a median semilunar slit. 

"Diameter, 0.78 mm." (Bagg.) 
R&mks.-"This species is rather common at  New Egypt. In 

the upper marl bed the forms are much smaller, the shell being 
only about one-half the size of the New Egypt specimens." 

( Bagg. 
Fmnmtwn and locality.-Vincentown limesand, New Egypt 

(Bagg) ; Manasquan marl, Vincentown (Bagg). 
Geogruplzic distrib1itiotr.-Ne Jersey; Eocene of Maryland. 
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Truncatulina wuellemtorfl (Schwager). 

Plate IV., Figs. 19-21. 

I 866. Ammidino wrcellerstorfi Schwager, Novara-Expecl., 
Geol., vol. 2, p. 258, pl. vii, figs. 105, 107. 

1884. Truincatulinu zentlellastodi Brady, Challenger Report, vol. 
9, p. 662, pl. xciii, figs. 8, g. 

I 886. Trujlcatulina zmwllerstorfl Uhlig, Jahrb. K.-k. geol. 
Reichsanstalt, vol. 36, p. 174, fig. 3. 

I 895. Trrrncatulinn w*lccllerstorfii Egger, Jahrsber, Naturhist. 
Ver. Passau, vol. I 6, p. 3 I ,  pl. v, fig. 6 a, b, c. 

1898. Truncatulitm ~e?riellerstorfi Bagg, Bull. U. S. G. S., No. 
88, p. 66. 

1905. Truncatulitur unrcellerstodi- Bagg, Bull. U. S. G. S., No. 
268, P. 47, PI. 9, fig. 3. 

Descripk-"Test  circular, coarsely p r o u s ;  inferior surface 
convex, superior complanate; peripheral edge acute; chambers 
narrow ; septa strongly curved, crescent-shaped with broad septa1 
ridges, nine in the last convolution; aperture a small marginal 
cleft. 

"Diameter, 0.5 rnm." (Bagg.) 
Remarks.-"This species is similar in its outline to figure 8, 

plate xciii, Challenger Report, vol ix. None of our specimens are 
as flat as figure 9 of the same plate, which Professor Brady con- 
siders the more typical form. This author states that this species 
is desc r ik i  from the Pliocene deposits of Kar Nicobar by 
Schwager, but does not mention its earlier occurrence. It is an 
intermediate form between Tricncutulina lobatula and A9to)nalina 
atinbinensis." ( Bagg. ) 

Fmmcrtion m d  locality.-Manasquan marl, Vincentown 

(Bagg). 
Geographic distribz~tiori.-Sew Jersey; hiiocene of California. 

Genus ANOMALINA d'orbigny. 

Anomallna ammonoides (Reuss). 

Plate IV., Figs. 6 2 9 .  

1845. Rosalim (~m7t~on;o idm Reuss, Verstein. bohm. Kreid., pt. 
I, p. 36, pl. xiii,'fig. 66; pl. viii, fig. 53. 
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1870. Rotalia arnrnonoides Giimbel, Sitzungsber. K. bayu. 
Akad. Wiss., p. 283. 

1872. Platwrbillitw amnwnoides Jones and Parker, Quart. Jour. 
Geol. Soc. London, vol. 28, p. 106; table, p. 109. 

1884. Anomulina arnnronoides Brady, Challenger Report, vol. 9, 
pp. 672, 673, pl. xciv, fig. 2, 3. 

1898. Anolraadirla amrnortoides Bagg, Bull. U. S. G. S.. No. 88. 
p. 67, pl. vi, fig. 5. 

1901. anon tali?^ a ~ r t m m i d e s  Bagg, Md. Geol. Surv., Eocene, 

P. 254, PI. 64, fig. 5. 
1905. Arwinulirua arrtmonoides Bagg, Bull. U. S. G. S., No. 268, 

P- 47, PI. 9, fig. 4. 

Description.-"Test nautiloid, coarsely porous, small, corn- 
pressed ; lateral surfaces nearly equally convex; depressed at the 
umbilici; peripheral edge round; aperture an arched, nearly 
medium slit upon the inner margin of the ultimate segment. 

"Diameter, 0.5-0.8 mm." (Bagg.) 
Fomzcltdon a& locality.-Navesink marl, Freehold, Bruere's 

pits on Crosswicks Creek (Bagg) ; Vincmtown limesand, Vincen- 
town, New Egypt, Timber Creek (Bagg) . 

Geographic distributio?r.-New Jersey; Eocene of ' ~ a r y l a n d ,  
Miocene of California. 

Anomallna growrugom (Giimbel). 

Plate IV., Figs. 22-25. 

1868. Trzlflcattrlirta grossertngosa., Giimbel, 1868 ; Abhandl. d. k. 
bayer. Akad. Wiss., vol. x, p. 660, pl. ii, fig. 104, a. b. 

1875. Trtrrtcatrili~~a grosscrirgosa Hautken, Mittheil. K. ung. 
geol. Anstalt, vol. 4, p. 74, pl. g, figs. 6 a-b. 

1884. rl~ror~mlirln grosscrugosa Bratly, Challenger Report, vol. 
9, p. 673, pl. xciv. figs. 4, 5. 

I 898. Anontrrli~ln grosscrugosa Ragg, Bull. U. S. G. S., No. 88, 
p. 67, pl. vi, fig. 4. 

I 899. A m  malincc grosscrugosa Sherborn and Chapman, Jour. 
Roy. Microsc. Soc., p. 487, pl. xi, fig. 34. 
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1900. Anomalitm grosserugosa Chapman, Proc. California 
Acad. Sci., ser. 3, vol. I,  No. I,  pp. 253, 254, pl. xxx, 

fig- 9. 
I go1 . Anomalina! grossemgoso Bagg, Md. Geol. Surv., Eocene, 

p' 254J pl' fig' 6' 
1905. A m m l i m  grossmtcgosa Bagg, Bull. U. S. G. S., No. 268, 

P' 48J F" 91 fig' 6' 

Descriptwn.-"Test nautiloid, very coarsely porous, pores 
larger and more numerous upon inferior surface; both sides con- 
vex ; umbilici distinct ; peripheral margin round ; chambers large, 
inflated, only eight in final convolution; septa nearly straight; 
aperture median, arched. 

"Diameter, 0.43-0.82 mm." (Bagg.) 
Remarks.-"The above species is very similar to A~tomali?ta 

antmonoides, but differs from it in being relatively larger and 
thicker, with a smaller number of chambers in the final convo- 
lution, and also in its more obtusely rounded margin." (Bagg.) 

Forma~iott and locality.-Vincentown limesand, Swedesboro 
(Bagg) ; Manasquan marl, Vincentown (Bagg). 

Geographic distribz4tion.-New Jersey; Eocene of Maryland, 
Miocene of California. 

Genus PULVINULINA Parker and Jones. 

Pulvinullna karrteni (Reuse). 

Plate IV.. Figs. 30-32. 

18j5. Rotolio kmstctli Reuss, Zeit. d. Deutsch. geol. Gesell., 
vol. vii, p. 273, pl. ix, fig. 6. 

1861. Rotalia ka r s t c~~i  Reuss, Sitz. Akad. Wiss. Wien., 1701. 

xliv, pt. I ,  p. 337. 
1884. Pul-Ln'ttuli~la kastmti Brady, Chal. Rcpt., vol. ix. p. 6$, 

pl. cv, figs. 8, 9. 
1898. Pdvittrclina karstcrzi Bagg, Bull. U. S. G. S., No. 88, 

P. 67. 

Descriptiotr.-"Test circular, regularly built, convex on both 
sides, with obtuse-angular periphery; composed of from three 
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to four convolutions ; septal markings on superior surface appar- 
ent as fine lines, while the lower surface shows slight depressiom 
of the radiating septa; last convolution consisting of six or seven 
chambers; aperture a cleft on the lower side somewhat removed 
from the margin. 

"Length, 0.45-0.5 mm." (Bagg.) 
F o r d i o n  a t d  locality.-Vimtown limesand, Vincentown, 

Quinton (Bagg) . 
Geographic distributiol1.-New Jersey. 

Pulvinulina mlcheliniana (d'orbigny). 

I 839. R o t d i m  truotcataulirwides d 'ebigny,  Foram; Canaries, 
vol. ii, pt. 2, p. 132, pl. ii, figs. 25-27. 

1840. Rotalina nzichelir~iann d'orbigny, Mkm. Soc. gkol. 
France, ser. I ,  vol. iv, p. 31, pl. iii, figs. 1-3. 

1884. Pulviltulina ~rticlwlinium Brady, Chal. Rep., vol. ix, p. 
694, pl. cvi, figs. 1-2. 

I 898. PulvirtuIit~a nticheliniana: Bagg, Bull. U. S. G. S., No. 88, 
p. 68. 

Desctiptwn.-"Test orbicular, superior surface nearly flat, in- 
ferior highly convex, with an excavated umbilicus; spire com- 
planate, with three convolutions; last volution consisting of 10 

or  12 chambers, angular, separated by straight septal Iines below; 
aperture elongate, slightly removed from the margin. 

"Diameter, 0.45 mm." (Bagg.) 
Remarks.-"This is not a common species, but was described 

by Prof. A. E. Reuss under the name Rotdbta tlitido, which he 
considered to be a young form of RotaIina zcntbilicata d'orbigny. 
Dr. W. B. Carpenter considers that the Rotalirza um.bilicata of 
the Chalk is identical with Rotnlina soldallii of the Vienna Ter- 
tiaries. Prof. H. B. Brady states that PzdviltJuta tnich.elbaiana 
has its isonlorph in Truncatzrlirza rcfzdgcrls, from which species 
it is distinguished by the more or less excavated umbilicus and 
the projecting apical margins of the segments. In the Challenger 
Report, however, Rotalirla nitida is not given under the sync 
nyms of Pulvirtzdina ~rtichlitliam, but Dr. W d w a r d  has so 
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considered it in his report on the Cretaceous Foraminifera of 
New Jersey, and it seems probable that this view is correct." 
( Bagg. 

Formation artd 1ocdity.-Hornerstown marl, Blue Ball 
(Bagg) ; Vincentotvn limesand, Timber Creek (Bagg). 

Gcograpltic distribu timl..-New Jersey. 

Pulvinulina reticulata Reues var. carinata Bagg. 

Plate IV., Figs. 33-34. 

1898. Pulvs'nzdina reticdata Reuss, var. carinuta Bagg, Bull. 
U. S. G. S., No. 88, p. 68, pl. 5, figs. 3 a-b. 

Descriptwtt.-"Test discoidal, both sides moderately convex, 
peripheral margin possessing a large double keel; surface of 
shell smooth and shining, marked upon the superior surface by 
broad, curving septa1 lines; convolutions about three; eight 
c h a h s  in the last volution; inferior surface less distinct, uin- 
bilicus marked by radiating lines nearly straight, but not distinct 
beyond one-third their length ; no aperture visible. 

"Diameter, 0.87 mm." ( Bagg. ) 
Formation md locality.-Navesink marl, Freehold (Bagg) . 
Geographic distribrrtion.-New Jersey. 
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CHAPTER II. 

Branch COELENTERATA. 

Class ANTHOZOA. 

Order ZOANTHARIA. 

Sub-order ZOANTHARIA SCLERODERMATA. 

Family TURBINOLIDAE. 

Genus FLABELLUM ksson .  

Flabellum mortonl Vaughan. 

Plate V., Figs. 1-4. 

1900. Flabellum tttortotti Vaughan, Monog. U. S. G. S., vol. 
39, P. 66, PI. 4, figs. 7-10. 

Description.-Corallum cuneiform, base small, edges and 
faces converging towards it;  cross-section elliptical. Outer sur- 
face of the corallum, when uninjured, covered by a smooth, 
polished epitheca; costae absent or very slightly developed, when 
present they are low, usually flattish, and correspond to  the in- 
terseptal areas. The septa are thin in the upper part of the cor- 
allum, in the lower portion they have undergone some secondary 
thickening, but apparently not to s o  great an extent as in some 
other species of the genus. The number of septa in an adult 
calice about 70, the actual number cannot be made out because of 
the condition of preservation of the specimens; the free margins 
of the septa show transverse undulations and the septa1 faces are 
granulate. (Adapted from Vaughan.) 

The dimensions of a nearly complete corallum are:  greatest 
diameter of the calice, 20.5 mm.; lesser diameter of the calice, 
12 mm. ; height of corallum, 21 mm. 

Remarks.-This species is one of the three common forms of 
corals in the Manasquan marl, and may be easily distinguished 
from its associates by reason of its somewhat flattened coraHum 
and its straight fornt As it occurs in the marl beds the outer 
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wall has frequently been destroyed so that the edges of the septa 
are clearly seen upon the sides of the corallum. 

Fornlcltiot~ atrd 1ocdity.-Hornerstown marl, near New Egypt 
( 142) ; Manasquan rnarl, near Farmingdale ( 138). 

Geograplzic dktributio?t..-New Jersey. 

Genus T ~ o c r ~ o c ~ ~ ~ r ~ u s  biilne-Edlvards and Haime. 

Trochocyathur woolrnanl Vaughan. 

Plate V., Figs. 5-7. 

 yo. Trochocyathtts woolinani Vaughan, Proc. Acad. Nat. Sci. 
Phil. (  goo), p. 436. 

1 y 5 .  Trochocgutltus zc~ool~nani Johns., Proc. Acad. Nat. Sci. 
Phil. ( rgog), p. 4. 

Description. Corallum short, attached, inversely conical, trans- 
verse outline circular. Wall rather thick, naked, ornamental 
externally by 24 cosb ,  corresponding to  all cycles of septa, 
and showing a fairly regular alternation of larger and srnaller- 
i. c., there are 12 larger costa of the same size corresponding 
to the septa of the first and second sycles, and 12 smaller 
corresponding to the septa of the third cycle; near the calice 
they are prominent, with acute edges and broad bases, as 
the base of the corallum is approached they decrease in promi- 
nence; they possess granulations along their edges, and some 
scattered granulations on the sides. Septa arranged in three 
cycles, divided into six systems; the septa of the first cycle are 
appreciably larger than the others, and pass directly from the 
corallum wall to the columellar space without forming any part 
of any septal group; the septa of the third cycle bend towards 
the members of the second, and fuse to the sides of the latter 
below the level of the calice; the septal margins project very 
slightly above the upper edge of the corallum wall; the septal 
faces are ornamented with distant subconical granulations. The 
inner end of each of the primary septa is thickened, the thicken- 
ing apparently representing a palus, and before each group of 
the members of the second and third cycles is what appears to 
be a slender palus, therefore, there apparently are slender pali 
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before tlle septa of the first and second cycles. The columeHa is 
fasciculate, not large, with a papillary upper termination. The 
calicular fossa shallow.. 

The dimensions of the type specimen are: diameter of the 
calice, 3.5 mm. ; height of corallum, 4 mm. : diaincter 0.f the area 
of attachment I mm. (rldapted from Vaughan.) 

Forlrutiotl and locality.-Woodbury clay ?, Artesian well, Mt. 
Laurel (Vaughan) . 

Geographic distribrrtiotl.-New Jersey. 

Trochocyathua conoidea (Gabb and Horn). 

Plate V., Figs. 8-10. 

1860. Trochostnilia corloidcs G. & H., Jour. iicad. Nat. Sci. 
Phil., 2d ser., vol. 4, p. 399, pl. 69, figs. 12-13. 

1900. Trochocyathrrs conoidcs Vaughan, Xlonog. U. S. G. S., 
vol. 39, p. 103, pl. 8, figs. 8-10. 

1905. Trochocyathus coptoides Johns., Proc. Acad. Nat. Sci. 

Phil. ( 1go5), P. 4. 

Description.-Corallum short cornute, rapidly increasing in 
diameter, curved in the plane of the shorter transverse axis of 
the calice, cross-section elliptical. The wall of the corallum is 
solid and is apparantly covered by a thin, firm, pellicular epitheca, 
that seems to be applied to the wall in the same way as is the 
epitheca of Flabellurn, although this can not be certainly deter- 
mined because of the condition of preservation of the specimens. 
The outer surface of the corallum wall usually shows several 
longitudinal undulations, these being more numerous on the 
concave than upon the convex side, and also low, rounded costa. 
When perfectly preserved, fine, longitudinal, raised strize or longi- 
tudinal rows of small low granules may be detected upon the 
outer surface of the cotallum. Septa about 64, the cycles 
and systems not very distinct; the first and second cycles and 
some members of the third reach the columellar space; the mem- 
bers of the third cycle usually fuse by their inner margins to the 
sides of those of the second, thus inclosing the members of the 
fourth cycle; when members of the fifth cycle are present, those 
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of the fourth will fuse to the sides of those of the third, thus ] 
inclosing the members of the fifth. The septa1 grouping does 

' 

not seem to be absolutely regular, but the tendency to  form septa1 
groups is well pronounced. The septa are thin, somewhat flexu- 
ous near the center, thicker at the wall, all of them except the 
youngest member of each system, have distinct elongate elliptical 
or  clavate thickenings on their inner ends, which a re  probably 
pali, and are arranged in two rather definite crowns. Septal faces 
granulated, no endotheca. Columella small, composed of a few 
more or less twisted ascending laths, to which the larger septa 
fuse by their flexuous inner margins. (Adapted from Vaughan.) 

The dimensions of a nearly complete corallum are:  greater 
diameter of the calice, 18 mm.; lesser diameter of the calice, 
r 5 mm. ; height of the corallum, 27 mm. 

Remarks.-This species is the least common of the three which 
occur in the Manasquan marl, and may be easily distinguished 
from the others by the curvature of the corallum in the plane of 
the lesser axis of the calice, and, when the outer surface is well 
preserved, by the rows of fine granules. 

Forrnatiorr a d  locality.-Manasquan marl, near Farmingdale 
(138).  

Geographic distributiott.-New Jersey. 

Genus PARACYATIIUS Milne-Edwards and Haime. 

Paracyathur vaughanl n. sp. 

Plate V., Figs. 11-13. 

Desc~iptiun.-Corallum subcylindrical in form, with a broad 
spreading base so that the diameter of the basal disk by which it 
is attached is as great or greater than the thickest portion of the 
corallum above; immediately above the base the outer wall con- 
tracts somewhat abruptly for a short distance, and then increases 
gradually in diameter to the summit. The calice is very deep, 
reaching almost to the base of the corallum. The outer surface of 
the theca is marked by about 40 longitutlinal, finely denticulate 
costz, ivhich continue across the expanded basal portion. The 
characters of the septa are not clearly shown in the type specimen, 
but they are apparently of the same number as the external cosb .  
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The dimensions of the type specimen are : diameter of corallum 
a t  base, 10 mm. ; minimum diameter of corallum, 5.5 mrn.; 
diameter of corallum at summit, 8 mm.; height of corallum, 
14.5 mm. 

Remarks.-A single example of this coral has been observed. 
I t  is a mould from which all the calcareous material of the 
corallum has been removed by solution. During life it grew 
attached to  the inner surface of a dead pelecypod shell. The 
species may be distinguished from other members of the genus by 
its extremely broad basal attachment and by its remarkably deep 
calice. 

Formation ad locality.-Navesink marl, Mullica Hill ( 169). 
Groppl r i c  distr&&tt.-New Jersey. 

Family FUNGIDARl. 

Genus MICRABACIA Milne-Edwards and Haime. 

Micrabacla americana Meek and Hayden. 

Plate V., Figs. 14-17. 

1860. Murabncia c o r d a  M. & H., Proc. Acad. Nat. Sci. Phil. 
(186o), p. 430 (Not M. coronula M.-Ed. & Haime, 
1850). 

1864. Micrabackz Am'ca tw  Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 2. 

1876. Micrab& Americw Meek, Inv. Cret. and Ter. Foss. 
Up. Mo., p. I ,  pl. 28, figs. I a-d. 

Deschptiotk-"Corallum small. subplaneconvex, or  slightly 
concave below, and convex with a rather deep central depressioli 
above. Intercostal foramina of the mural disk, oval and numer- 
ous. Rays or costa of the under side straight, about 12 at the 
middle, but bifurcating so as to number near IOO around the 
periphery, apparently denticulate. Septa few at the center. 
but increasing by the intercalation of smaller ones between, so as 
to equal the number of the costae, with which they alternate at 
the periphery, very finely and sharply denticulate on the upper and 
lateral edges."-Meek. 
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The dimensions of an average example are: width, 7 . j  mm.; 
height, 2 mm. 

Remarks.-This little coral has previously been recorded by 
Meek only from the Fox Hills fauna of the Upper Missouri sec- 
tion. In New Jersey the species has only been seen in the condi- 
tion of moulds, the actual substance of the coral having been 
removed by solution. The impressions of the basal disk usually 
show very clearly the character of the radiating c o s k ,  and it is 
from such specimens as this that the species is usually recognized, 
the impressions of the upper surface being much less perfectly 
preserved. The species is most abundant in the W d b u r y  clay, 
it being a rather common species at Lorillard; from the other 
horizons it has been rarely met with, usually a single example 
only having been observed. 

Formatian and locality.-Merchantville clay-marl, near Mata- 
wan ( I O I ~ )  ; Woodbury clay, Lorillard ( 102), near Matawan 
( IOJ), near Haddonfield ( 183) ; Wenonah sand, near Crawfords 
Corner ( I 263 ) . 

Geographic distribution.-New Jersey, South Dakota. 

Family EUPSAMMIDAE. 

Genus BALANOPHYLLIA Searles I V d  

Balanophyllia lnaurir Vaughan. 

Plate V., Figs. 18-22. 

1900. Bdonoplzyllia i?zauris Vaughan, Monog. U. S. G. S., vol. 
39, P. 171, pl. 19, figs. 12-14. 

190.5. Bakmophyllia imr~r i s  Johns., Proc. Acad. Nat. Sci. Phil. 
( 190.5 9 P. 4. 

Description.-Corallum cornute, usually curved in the plane of 
the longer transverse axis of the calice, sometimes straight, and 
rarely slightly curved in the plane of the shorter axis of the calice; 
the area of attachment small. The costa fine, low, granulate, 
usually not acute; subequal in size, or  every fourth one slightly 
larger than the intervening three; the corallurn wall perforate; 
girdling bands or shreds of epitheca are sometimes apparently 
present. Septa in five complete cycles ; the members of the fifth 
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cycle standing next those of the first and second cycles are longer 
than the other members of the fifth cycle; the upper margins of 
the first and second considerably elevated, those of the third less 
so. Calice rather deep. Columella lax, spongy, not greatly de- 
veloped. (Adapted from Vaughan.) 

The dimensions of two nearly complete coralla are: greatest 
diameter of calice, 22.5 m. and 16 mm.; lesser diameter of 
calice, 15.5 mm. and 13 mm. ; height of corallum, 40+ mm. and 

33 -. 
Renwks.-This species is the commnest one of the corals in 

the fauna of the Manasquan marl, and may sometimes be col- 
lected in great numbeh upon the marl heaps near Farmingdale. 
I t  may be easily distinguished from ~ ~ o c h c y u t h u s  cowides by 
its finer c o s k  and by its curvature in the plane of the longer axis 
of the calice. 

Formation and locality:-Manasquan marl, near Farmingdale 
(138), near New Egypt (155). 

Geograph;c &ribsctwn.-New Jersey. 
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CHAPTER 111. 

Branch ECHINODERMATA. 

Class CRINOIDEA. 

Order ARTICULATA. 

Family BOWRC3UBTIaRINIDAE. 

Genus RHIZOCRINUS Sars. 

Rhlzocrinur cyllndricur n. ep.' 

Plate VI., Fig. I .  

Dcscriptiotr.-Calyx cylindrical, slender and greatly elongate, 
the sides almost straight, not enlarging from the basals up. The 
proXimal column joint (or joints?) higher than the basals and 
radials together, cylindrical 'above with straight sides, slightly 
contracted below. Basals much higher than the radials. Radial 
facets shallow, curved, rather wide, separate, low and not sloping 
upward, having no conspicuous muscle plate or ligament fossa. 
They enclose a relatively large and well excavated central funnel 
or visceral cavity. 

The dimensions of the type specimen are: height of proximal 
column joint and calyx together, 9.3 mm.; diameter, 3 mm.; 
height of proximal column joint, 6 m m  

Remarks.-This species is established on a single complete calyx 
and proximal stem joint, although numerous isolated column 
joints may belong to the same species. The specimen is clearly 
a member of the family Bourgeticrinidae, and superficially 
resembles, in some respects, Bourg~reticrinus ellipticzts and B. 
aeqirolis from the white clialk of England, but it cliffers from 
these species in the much greater height of the basals. The char- 
acter of the radial facets and the large visceral cavity, however, 

The writer is indebted to Mr. Frank Springer for valuable suggestions re- 
garding the relationship of this species. 

(275) 
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seem to remove it from that genus. In the great height of the 
basals the species agrees with members of the genus RhLocriaw, 
but that genus is described as having a thin, disk-like proximal 
stem joint, while the Sew Jersey species apparently has an ex- 
ceedingly high one in which no transverse divisions can be 
detected. There seerns to be no reason, however, why some lati- 
tude may not be allowed in this character. The genus Rhizo- 
criruts has not heretofore been recognized earlier than the Eocene, 
but there is no reason why it should not also occur in the higher 
Cretaceous beds. 

The species is possibly allied to Bottrgtit.ticrin~is nlab~tnensis 
De Loriol, a species which Carpenter thinks should be referred 
to the genus Rkizocrin~is.' The Xew Jersey species dikers from 
that species in its much more elongate ant1 more slender form. 

Forrr~atwtt m ~ d  locality.-Vincentown limesand, Vincentown 
(154). 

Geographic distribution.-New Jersey. 

Family PENTAORINIDBEI. 

Genus PENTACRINUS Miller 

Pentacrlnur bryani Qabb. 

Plate VI., Figs. %g. 

1876. Pentacrinus bryani Gabb, Proc. Acad. Nat. Sci. Phil.. 
1876, p. 178, pl. 5, figs. I ,  I a-b. 

1893. Pentacrinzis bryaoli Clark, Johns Hopkins Univ. Circ., 
V O ~ .  12, NO. 103, p. 51. 

1893. P m t a c r i w  bryani Clark, Bull. U. S. G. S., No. 97, p. 
28, pl. 3, figs. 3 a-b. 

1905. Poztrnrir~us b r jm~i  Johns., Proc. Acad. Nat. Sci. Phil., 
1905, P. 6. 

Descripfi01t.-Column distinctly pentagonal, composed of 
moderately large, thick segments, whose breadth in the type 
specimen is 6 mm., and thickness nearly I mm. Salient angles 
of the column rounded and fonning a nearly unbroken line; the 

' Challenger Reports, Vol. XI., p. 257. 
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furrows a t  the reentrant angles alternately depressed and ele- 
vated in successsive segments. The upper and lower outer 
margins of the segments slightly rounded. The crenulations 
of the articular faces of the segments. visible externally, they are 
arranged in five broad petaloid areas distinctly rounded ex- 
ternally, the crenulations themselves being confined to a mar- 
ginal band, from the inner edge of the reentering angles of the 
column, the crenulated band is continued as a flat-topped double 
ridge that reaches to and is confluent with a slight elevation 
surround.ing the axial canal. Axial canal' small. 

Retttmks.-This species is known only from a few small frag- 
ments of the column. Of the two original specimens, one con- 
sists of seven segments, the other of eight or  nine. No trace of 
the body of the crinoid has been observed. So far as known it 
is the only representative of the Pclltacrinidae in the Cretaceous 
faunas of America. 

Formatio?r and locality.-Vincentown limesand, Vincentown 
(Gabb). 

Geographic distributiotr.-New Jersey. 

Class ASTEROIDEA. 

Order PHANEROZONIA. 

Genus GONIASTER Agassiz. 

Goniaoter mammliata Gabb. 

Plate VI., Figs. 10-17. 

1876. Gotriasfer matrttrtilata Gabb, Proc. Acad. Nat. Sci. Phil., 
1876, p. I 78, pl. 5, figs. 2, 2 a-b. 

1893. Golliastcr rna~ri~rrillata Clark. Johns Hopkins Univ. Circ., 
~01 .  12, NO. 103, P. 51 .  

1893. Gorriaster ~r~111111til1ata Clark, Bull. U. S. G. S., So .  97, 
p. 32, pl. 5, figs. I a-h. 

1905. Gosrktm ??larnr?tillata Johns., Proc. Acad. Nat. Sci. Phil., 
1905, P. 6. 

Description.-Known only from detached marginal plates. 
These plates differ widely in form because of their different posi- 
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tions upon the margin of the star-fish, but most of them are higher 
than wide and are swollen on the outer surfaces. Surface of the 
plates finely punctate, the depressions being arranged in rows that 
intersect at right angles. 

Rclrmrks.-The remains of star-fishes are among the rarest 
fossils in the Cretaceous rocks of America. The form and size 
of the individual of which the plates here described were a part 
cannot be determined, and it is not worth while to attempt to 
make comparisons with other forms. The only other American 
star-fishes known from. the Cretaceous is Perttagotmter broscni 
Weller,l from near the summit of the Cretaceous beds near 
Lander, LVyoniing, and Pcjltaceros aspcruJiu, described below. 
XI1 of these forms are members of the order Phanerozonia, char- 
acterized by the presence of highly developed marginal plates, but 
the detached plates from New Jersey are quite different from 
those of the llryoming specimen. 

Forttzutiolt and locality.-Vincentown limesand, Vincentown 

(154). 
Gcogrnphic disfributiort.-Ncw Jersey. 

Genus PENTACEROS Quick. 

Pentaceror arperuiur n. ep. Clark. 

Plate VI., Figs. IS-19. 
1 

Descn'ption,.-Known only from detached body plates, which 
are irregular in outline, the intermittent articulating surfaces on 
the perimeter producing a roughly polygonal outline. The  sur- 
face of the plates uneven, the irregularly flattened areas pro- 
viding attachment for spines. The central portion of the plates 
is higher than the truncated margins. 

The dimensions of one plate are: length, 6.5 mm. ; width, 4 to 
5 mm. ; thickness, 3.5 mm. 

Remarks.-The body of the star-fishes of this genus, whose 
form is known, is pentagonal, with long, narrow arms: the sur- 
face is covered with irregt~larly shaped plates that touch intermit- 
tently at their margins, their surfaces being uneven and bearing 
spines. Two or three well-preserved specimens of the small sur- 

Jour. Geol., vol. 13, pp. 257-258. 
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face plates of a Pentaceros have been found by Clark. They are 
so highly characteristic that their generic relations are clearly 
apparent. As no other Cretaceous representatives of this genus 
have been found in American deposits they are given a specific 
name as they cannot be readily associated with any known Euro- 
pean species. 

F o m t i o n  and locality.-Vincentown limesand, Vincentown 
(Clark). 

Geograptric distribution.-New Jersey. 

Class ECH I NO1 DEA. 

8ub-Clam EUECHINOIDEA. 

Order CIDAROIDA. 

Family OIDARIDAE. 

Genus CIDARIS Klein. 

Cidarir rplendeno (Morton). 

Plate VII., Figs. 13. 

Cidaris (?)  sp. Mort., Jour. Acad. Nat. Sci. Phil., 1st 
ser., vol. 6, p. 123. 

Echinus sp. Mort., Am. Jour. Sci., 1st ser., vol. 17, p. 287; 
~ 0 1 .  18, pl. 3, figs. 12-13. 

Echinus Mort., Synop. Org. Rem. Cret. Gr. U. S., pl. 3, 
figs. 16-17. 

Cidarites splendeus Mort., Proc. Acad. Nat. Sci. Phil., 
V O ~ .  I ,  p. 132. 

Cidarites anniger Mort., Jour. Acad. Nat. Sci. Phil., 1st 
ser., vol. 8, p. 215, pl. 2, fig. I .  

Cidaris armiger Gabb, Cat. Inv. Foss. Cret. Form. U. S., 
p. 18. 

C i d a k  splendens Gabb, Cat. Inv. Foss. Cret. Form. U. S., 
p. 18. 

Cidaris armigm Clark, Johns Hopkins Univ. Circ., vol. 
10, No. 87, p. 75. 

Cidaris splendens Clark, Johns Hopkins Univ. Circ., vol. 
12, NO. 103, P. 51. 
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1893. Cidaris spleudc~as Clark, Bull. U. S. G. S., No. 97, p. 33, 
pl. 6, figs. 3 a-g. 

1905. C i h i s  splendcns Johns., Proc. Acad. Nat. Sci. Phil., 
I F j ,  P. 6. 

Description.-Test of moderate size, spheroidal, the oral side 
slightly more depressed than the aboral. Ambulacral areas nar- 
row, flexuous, with four roivs.of granules between the pore pairs, 
in the center of each colun~n of plates these granules are approsi- 
mately of equal size, the outer rows sliglltly larger, but towards 
the oral and aboral extremities the inner rows rapidly diminish 
in size and finally disappear; the pores are oval in shape, with 
funnel-like openings exteriorly, imperfectly defined granules 
forming an undulating ridge are present between the pores of 
each plate. Interambulacral areas very wide, with seven o r  eight 
plates in each column, each plate bearing a tubercle of large size 
characterized by a wide areola, smooth boss and small perforated 
mamelon, upon the larger plates in the center of each column the 
areolas are circular, but they become somewhat oval towards the 
oral and aboral extremities; the outer margin of each areola is 
surrounded by a circle of large granules that give it a crenulated 
appearance; the margin itself is depressed, and rises gradually 
at  first, and then rapidly, to the boss which reaches a marked 
elevation above the general level of the plate. The miliary area is 
small and is covered with small, crowded granules that are  more 
numerously developed along the median line of the interambu- 
lacra. The sutures are sharply defined and depressed. The spines 
are slender, elongated, cylindrical, with longitudinal, serrated 
ribs that gradually become obsolete towards the base, the collar 
is short and finely striated longitudinally; the acetabulum is 
bordered by a smooth margin and is perforated in the center. 

The dimensions of a complete individual are : height. 21 .g 
mm. ; width, 34.4 mm. 

Renrarks.-This species usually occurs in the form of detached 
plates, occasionally all or a part of one or more of the meridional 
areas are found still joined together, and Morton has illustrated 
a nearly complete example. The apical system of plates has in 
no case been observed. The species is similar to C. sewata Desor., 
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from the European Cretaceous, but the American forin differs 
from the European in its smaller n~iliary areas and higher areolas. 
also in the presence of only four rows of granules between the 
poriferous avenues. I t  may be distinguished from the associated 
C. :~nlcotli by the perforated marnelons. 

Fornmtiott a ~ l d  locality.-Vincentowll limesand, Vincentown 
( I jq ) ,  Timber Creek (Morton). 

Geograpltic distribution.-New Jersey. 

Cidaricl waicottl Clark. 

Plate VII., Figs. 10-13. 

I .  Cidaris zcalcotti Clark, Johns Hopkins Univ. Circ., vol. 
10, No. 87, p. 75. 

1893. Cidaris rewlcotti Clark, Johns Hopkins Univ. Circ., vol. 
12, No. 103. p. 51. 

1893. Cidhris -mlcotfi Clark, Bull. U. S. G. S., No. 97, p. 37, 
pl. 6, figs. 4 a-d. 

1905. Cidariswlcotti Johns., Proc. Acad. Nat. Sci. Phil., 1905, 
p. 6. 

Description.-Test small, inflated. Ambulacral areas narrow, 
slightly sinuous, with four nearly equal tows of granules between 
the pwiferous avenues, and at  times with additional granules 
irregularly interspersed; the poriferous avenues themselves are 
narrow, deeply depressed, and slightly sinuous; the pores are 
round with funnel-shaped openings produced by the intersecting 
ridges; these ridges, which separate the individual pores and the 
pore pairs, give a lattice-like appearance to the poriferous zones. 
Interarnbulacral areas broad, plates mderately large, with the 
sutures indistinctly. marked, and the small tubercles and nunzer- 
ous granules giving them a very evenly marked surface; the 
tubercles are circular and stand nearer the outer margins of the 
plates than the inner; the areolas are deeply depressed, their 
,central portion but slightly exceeding the margin in height; 
the boss smooth, standing but little above the level of the plate ; 
the mamelon small, imperforate; the wide miliary space covered 
with a large number of irregularly arranged granules of nearly 
uniform size. 
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The dimensions of a complete individual, as indicated by the 
size of a nearly complete interambulacral area, are: height, about 
25 mm. ; width .about 37 rnm. 

Remarks.-This species occurs with C. splcrlderu, but is much 
less common. It ordinarily occurs as detached plates, and these 
may be easily distinguished from those of C. splcrtdctts by reason 
of the broader miliary areas and the imperforate marnelon. 

Formatiort and locality.-Vincentown limesand, Vincentown 
( I 54), Timber Creek (Clark). 

Geographic distribution.-New Jersey. 

Order DIADEMATOIDA. 

Family SALENIIDAE. 

Genus SALENIA Gray. 

Salenia tumidula Clark. 

Plate VIII.. Figs. 1-10. 

18g1. Salenia twttcidula Clark, Johns Hopkins Univ. Circ., vol. 
10, No. 87, p. 75. 

1893. SuZettira tumidula Clark, Johns Hopkins Univ. Circ., vol. 
12, NO. 103, P. 51. 

1893. SalenM, tutnidirla Clark, Bull. U. S. G. S., No. 97, p. 41, 
figs. la-j. 

1905. Salenia tzcmidulco Johns., Proc. Acad. Nat. Sci. Phil.. 
1905, P. 6. 

Description.-Test small, subglobose, the ventral surface flat, 
becoming depressed towards the oral opening, the sides inflated 
and regularly curved, passing into the convex dorsal surface. 
Ambulacral areas nearly straight, narrow, slightly increasing in 
width from the apical disk to the oral opening, with two rows, 
15 or 16 each, of mamillated granules between the poriferous 
zones and between these, other niinute granules; poriferous 
zones narrow and very slightly flexed; the pores circular, 
regularly arranged in unigerninal series, those in the middle 
of the test the largest. Interambulacral areas with five o r  six 
plates in each row, with indistinctly marked sutures; the larger 
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tubercles diminish rapidly in size toward the oral margin, be- 
coming very indistinct on the plates bordering the same; each 
areola is large and circular, the boss crenulated and the mamelon 
flattened and imperforate; the miliary space is bordered with oval 
granules of irregular size and arrangement, becoming most nu- 
merous between the rows of tubercles. The apical disk large, 
prominent, subcircular, with a regularly curved convex surface; 
the granular decorations of the surface often coalesce and appear 
as broken ridges extending radially from the five openings in 
the genital plates; the anal opening is oval, slightly pointed be- 
low, it is bordered by a flangelike edge formed by the anal 
and two genital plates which project slightly above the surface 
of the disk. The oral opening is small, occupying scarcely two- 
fifths of the diameter of the test; ten incisions divide the margin 
into lobes, the arnbulacral lobes projecting the farther. 

The dimensions of a complete individual are: height, 9.4 mm; 
width, 12.5 mm. 

Remarks.-This species most closely resembles S. bellulal with 
which it is associated, but it has a more globular test, and the 
granules of the interambulacral plates are oval instead of cir- 
cular. From S. texatcr it may be distinguished by the smaller 
number of mamillated granules of the interambulacral areas and 
by the far less strongly projecting anal opening. 

Formation m d  1ocdity.-Vincentown limesand, Timber Creek 
(Clark). 

Geographic dislribdon.-New Jersey. 

8alenia bellula Clark. 

Plate VIII., Figs. 11-17. 

1891. Salenb bellula Clark, Johns Hopkins Univ. Circ., vol. 10, 
No. 87, P. 75. 

1893. Salenia bcllda Clark, Johns ~ o ~ k i n i  Univ. Circ., vol. 
12, No. 1%. p. 51. 

1893. Salenia bellda Clark, Bull. U. S. G. S., No. 97, p. 43, 
pl. 11, figs. 2 a-g. 

1905. Salenia bellitla. Johns., Proc. Acad. Nat. Sci. Phil., 1go5, 
p. 6. 
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Description.-Test small, compressed, the ventral surface flat 
or slightly concave at the oral opening, the sides inflated, the 
upper surface regularly convex. Ambulacral areas rather broad, 
prominent and nearly straight, changing but slightly in width 
from the apical disk to the margin of the oral opening; two rows 
of mamillated granules, 15 in each row, occupy the center of 
each area between the poriferous zones and between these other 
minute granules are present ; poriferous zones broad, very slightly 
flexed; pores circular, unigeminal. Interambulacral areas wide, 
with five or  six plates in each row; the tubercles prominent, 
decreasing rapidly in size toward the margin of the oral opening; 
the areola of moderate size, the boss narrow and indistinctly 
crenulated, the mamelon small, flattened and imperforate; an 
interrupted row of circular, mamillated granules surrounds each 
tubercle, and between the rows of tubercles these granules unite 
to form a sinuous, double series; between the larger granules 
numerous smaller ones are scattered irregularly, being crowded 
together along the central line .of the interambulacral area. 
Apical disk nearly circular, slightly convex, the plates decorated 
with oval granules arranged in radial rows extending from the 
opening of each genital plate and uniting with the corresponding 
rows of adljacent plates at the suture; the anal opening sub 
circular, with a flange-like rim, interfering but little with the 
regularity of the curved surface. The oral opening small, being 
but one-third the transverse diameter of the test, its margin 
divided by 10 slight incisions into lobes of nearly uniform size. 

The dimensions of a complete test are: height, 6 mm. ; width, 
10 mm. 

Rorrarks.-This species is closely allied to the last, but is 
more depressed, has a differently decorated apical disk, and has 
circular granules in the miliary space instead of oval. 

Form-atiott and locality.-Vincentown limesand, Vincentown 
( I 54), Timber Creek (Clark). 

Geographic distri6utiotr.-New Jersey. . 
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Family DIADEMATIDAE. 

Genus PSGUDODIADEMA Desor. 

P~eudodladema diatretum (Morton). 

Plate IX., Figs. 1-6. 

Cidaris diafretum Mort., Am. Jour. Sci., 1st ser., vol. 23, 
P- 294. 

Cidarites diatreturtr Mort., Synop. Org. Rem. Cret. Gr. 
u. S.,p.75,pl. 10,fig. 10. 

Pseudodiadenua diatrctr~m Desor, Synop. des Echin. 
Foss., p. 73. 

Cidaris diatretum Gabb, Cat. Inv. Foss. Cret. Form. U. 
S., p. 18. 

Psercdodidmnu diatretzbnu Meek, Check List Inv. Foss. 
N. A., Cret. and Jur., p. 2. 

Pseudodhfem~~ diatrehmn Con., Cook's Geol. N. J., p. 
722. 

Cidmis clavigera and Cidaris sceptrifera. Credner, Zeitsch. 
d. Deutsch. Geol. Gesell., vol. 22, p. 218. 

Pseudo&adm ddatretum Clark, Johns Hopkins Univ. 
Circ., vol. 10, No. 87, p. 75. 

Psardodkdm dirrtrctum Clark, John Hopkins Univ. 
Circ., vol. 12, NO. 103, p. 51. 

Pseudodkfcmoc diatretum Clark, Bull. U .  S. G. S., No. 
97, p. 46, pl. 13, figs. I a-f. 

Pseudodiadm &atreturn Johns., Proc. Acad. Nat. Sci. 
Phil., 1 9 5 ,  p. 6. 

Description.-Test circular, depressed, concave belo~v, the sides 
inflated, the dorsal surface slightly convex. Ambulacral areas 
wide, slightly raised, with two rows of 13 or 14 tubercles each, 
which are large and prominent at the ambitus, and decrease 
gradually towards the poles ; the areolas broad, sharply depressed 
in their marginal portion, and marked by fine radial ridges on the 
outer sides; at the upper and inner angle of each plate is a small 
secondary tubercle, while scattered over the other portions of the 
plates are smaller tubercles, and between thqm minute granules; 
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the poriferous zones are narrow, slightly sinuous, three or four 
pairs of pores in each plate disposed in a curved series about the 
margin Interambulacral areas about one and one-half times the 
width of the ambulacral, with two rows of primary tubercles 
somewhat larger than, but similar to those of the arnbulactal 
areas; in addition there are several irregular ro\vs of secondary 
tubercles, of various sizes, that are most numerous between the 
rows of primary tubercles and the poriferous zones, and also 
scattered, flattened granules. The primary tubercles of both the 
arnbulacral and interambulacral areas have wide, circular areolas, 
elevated and deeply crenulated bosses, and distinctly perforated 
mamelons. The oral opening is narrow, scarcely more than one- 
third the diameter of the test, with slight marginal incisions. The 
discal opening pentagonal. 

The dimensions of a complete test are : height, 12.5 mm. ; width, 
31.2j rnrn. 

Formatiorr ad locality.-Vincentown limesand, Vincentown 
( I 54) ; Timber Creek (Clark). 

G~ogrophic distribtrtior1.-Xew Jersey. 

Paeudodisdema rpecio8um (Clark). 

Plate IX., Figs. 7-14 

18g1. Cyphosorrur speciosu~ir Clark, Johns Hopkins Univ. Circ., 
vol. 10, No. 87, p. 76. 

1893. Coptosorrur spcciosrrrr~ Clark, Johns Hopkins Univ. Circ., 
~ 0 1 .  12, NO. 103, P. 5 1. 

1893. Coptosorrur sp~*cioslsrit Clark, Bull. U. S. G. S., No. 97, p. 
52, pl. 18, figs. I a-h. 

1905. Coptosolna spcciost~~t Johns., Proc. Acad. Nat. Sci. Phil. 
1905, P. 6. 

Descriptio~t.-Test circular, inflated at the sides, both poles 
flattened, the oral more than the aboral. Ambulacral areas wide 
and prominent, with two rows of primary tubercles of 12 or 13 
each, which gradually diminish in size towards the poles; the 
areolas are nearly confluent above and belo\v, and are marked by 
irregular radiating ridges; the bosses are deeply crenulate and 
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the  small mamelons imperforate; minute tubercles and granules 
irregularly surround the primary tubercles, occuring in greatest 
number along the median suture; poriferous zcmes slightly sinu- 
ous, three or  foui  pairs of pores in each plate arranged in a 
curved series along the margin; pores unigerninal. Interambu- 
lacral areas about one and one-half times as wide as the arnbu- 
lacral, with two rows of primary tubercles somewhat larger than 
those of the ambulacra; the areolas very large, confluent above 
and below; throughout the greater part of the column the two 
rows approach each other, but towards the apical disk they be- 
come widely separated; the smaller tubercles are disposed in 
mote or less regular rows on either side of the primary series. 
Oral opening small, occupying a little more than one-third of the 

. diameter of the test, irregularly pentagonal in outline. Discal 
opening large, pentagonal in outline. 

The dimensions of a complete test are: width, 17.2 mm.; 
height, 9.4 mm. 

Remarks.-This species is very similar to  Psemiodiademu 
diatretum in general form, and without close observation the two 
would not be separated. P. speciomm, however, is characterized 
by its imperforate mamelons and by the larger areolas of the 
interambulacral plates which are more completely confluent above 
and below. Clark has placed the two species in different genera, 
referring P. s p e c i o , ~  to  the genus Coptosoma;, but the differ- 
ences between them seem to  be no more than specific in import- 
ance. The characters used to  distinguish the genera Pseudo- 
d i a d e m  and C@tosomu are found in the arrangement of the 
elements which constitute the compound ambulacral plates, Cop- 
tosomo having a larger number of demi-plates. In the two 
species under discussion the number and arrangement of the 
pores themselves in each ambulacral plate is essentially identical, 
and the s u p p i t i o n  would be that they are cogeneric, although 
the actual sutures between the elements of these compound plates 
have not been observed by the writer, nor have they been 
described or  figured by Clark. Coptosoma ordinarily has a larger 
number of pairs of pores in each ambulacral plate, consequently 
these two species are both referred to Psewibdiadema. 
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Fortrtation and local it^,.-Vincentown limesand, Timber Creek 
(Clark). 

Geographic distribution..-Xew Jersey. 

Family ECHINIDAE. 

Genus P S A M M E C H I X ~ S  Agassiz. 

Psammechinus cingulatus Clark. 

Plate X., Figs. 19. 

1891. Psammeclrinus cittgulatus Clark, Johns Hopkins Univ. 
Circ., vol. 10, No. 87, p. 76. 

1893. Psarrrmchinus cingulattis Clark, Johns Hopkins Univ. 
Circ., vol. 12, NO. 103, p. 51. 

1893. Psammectrdnur cingulatus Clark, Bull. U. S. G. S., No. 
97, p. 55, pl. 20, figs. I a-i. 

igog. Psammechinus cingrdatus Johns., Proc. Acad. Nat. Sci. 
Phil., IPS, p. 6. 

Description.-Test small, subhemispherical, with circular cir- 
cumference, ventral side flattened, becoming s o k h a t  concave 
towards the oral opening, sides inflated, dorsal surface elevated 

, and moderately convex. Ambulacral areas wide, with 18 
or  20 plates in each row ; the lower 16 or 17 plates in each 
row bear prominent tubercles that occur in a continuous line to 
the peristome ; on each side of these primary tubercles is a smaller 
one of similar shape, the inner one being situated towards the 
upper angle of the plate and the outer one towards the lower 
angle, besides these, several smaller tubercles or  granules are 
present upon each plate; poriferous zones depressed, trigeminal, 
the three pore pairs of each plate arranged in semi-circular form, 
the two upper pairs separated from the lower by the outer sec- 
ondary tubercle. Inter-ambulacral areas about one and one-half 
times as wide as the ambulacral with about 15 plates in each row; 
each plate with a large tubercle in the center, around which sev- 
eral smaller ones of various sizes are irregularly arranged. The 
tubercles of both ambulacral and interambulacral plates are sim- 
ilar in form, with a large, elevated, non-crenulated boss and an 
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imperforate mamelon. Oral opening large, with 10 deep inci- 
- sions. The apical disk not observed, but the broken opening in 

the type specimen is large and pentagonal in outline. 
The dimensions of the type specimen are: height, 12.5 min.; 

width, 21.9 mm,. 
Remarks.-This species is the only American represerltative 

of  the genus so far as known, and is quite distinct from any of 
the European forms. 

Formation and locality.-Vincentown limesand, Timber Creek 
(Clark). 

Geographic distribution.-New Jersey. 

Order SPATANGOIDA. 

Family EC3HINOBRISSINAE. 

Genus TREMATOPYGUS d'Orb. 

Trematopygua cruciferua (Morton). 

Plate XI., Figs. 1-9. 

Atiuncltytes cruciferus Mort., Am. Jour. Sci., 1st ser., vol. 
18, P. 245, PI. 3, fig. 8. 

Anarlchytes ctrccifcrw Mort., Jour. Xcad. Nat. Sci. Phil., 
1st ser., vol. 6, p. 201. 

Nucleolites crucifcr Mort., Am. Jour. Sci., 1st ser., vol. 
23, P. 294. 

Nuclcolites crucifer Mort., Synop. Org. Rem. Cret. Gr. 
U. S., P. 75, PI. 3, fig. 15. 

T r ~ m t o p y g u s  crzicifer d'Orb., Pal. Franc., Terr. Cret., 
vol.6, p. 387,pl.953, figs. 10-11, pl.963, figs. 1-5. 

N~rcleolitcs crrr~cifcr Gabb, Cat. Inv. Foss. Cret. Form. 
U. S., p. 19. 

Nucleolites crzicifer Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 2. 

N~lcleolites crl~cifer Con., Cook's Geol. N. J., p. 377, fig- 
ure; p. 722. 

Nucleolites crucifer Credner, Zeitsch. d. Deutsch. Geol. 
Gesell., vol. 22, p. 217. 

rg PAL 
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I @I. Tremutopygus crucifer Clark, Johns Hopkins Univ. 
Circ., vol. 10, No. 87, p. 76. 

1893. Tret~ta,topygtts crrtcifer Clark, Johns Hopkins Umv. 
Circ., vol. 12, No. 103, p. 52. 

1893. Trr~rzutopygzu cr~tcifcr Clark, Bull. U. S. G. S., No. 97, 
p. 63, pl. 27, figs I a-i. 

1905. Trcrrmtopygtrs crucifer Johns., Proc. Acad. Nat. Sci. 
Phil., 1905, p. 7. 

Descriptior~.-Test ovate, very slightly contracted anteriorly. 
the sides and the outer portion of the base inflated. Ambulacral 
areas long, lanceolate, well-defined, unequal, the posterior pair 
the longest and the anterior unpaired area the shortest; pores 
unigeminal, the poriferous zones clearly marked on the dorsal 
surface with the pore pairs nearly horozontal in position, but to- 
wards the ambitus the pores Ixcbme smaller, those of each pair 
nearer together and the pairs obliquely situated at  the lower. 
outer corner of each plate, near the margin of the oral opening 
they again become larger. Interambulacral areas wide, composed 
of large plates, the surface covered with irregular rows of small 
tubercles that are perforated and nlarnmalated, the miliary space 
covered with numerous, minute, irregularly-crowded granules. 
Apical disk small, situated anteriorly ; the four genital plates dis- 
tinctly perforated, those of the anterior pair situated much nearer 
together than the posterior ones. Oral opening large, oblique, 
situated in front of the center of the ventral side. Anal open- 
ing supram+rginal, large, oval, pointed at the upper extremity, 
situated in an anal sulcus that makes a marked indentation of the 
posterior margin and is bordered by two well-defined ridges. 

The dimensions of a complete individual are : length, 25 mm. ; 
width, 21.9 mm. ; height, 14 mm. 

Rc~~~rks . -Th i s  species is the only known American repre- 
sentative of the genus. and it is not closely allied to any of the 
European forms. 

Foriiwtioa arld 1ocnlitg.-Vincentown limesand, Timber Creek 
(Clark). 

Geogra.phic distribzi tion.-New Jersey. 
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Family OASSIDULIDAI. 

Genus CATOPYCUS Agassiz. 

Catopygur oviformis Conrad. 

Plate XI., Figs. 10-15. 

1847. Catopygtcs oviforncis Con., Jour. Xcad. Nat. Sci. Phil., 
2d ser., vol. 2, p. 39, pl. I ,  fig. g. 

1868. ~Vucleolitcs oviforirtis Con., Cook's Geol. N. J., p. 722. 
18g I .  Catopygiis m.ifor)rtis Clark, Johns Hopkins Univ. Circ., 

vol. 10, No. 87, p. 76. 
1893. Cafopygtrs ovifornris Clark, Johns Hopkins Univ. Circ., 

V O ~ .  12, NO. 103, P. 52. 
1893. Ca topyps  ozGfonnis Clark, Bull. U. S. G. S., No. 97, p. 

64, pl. 27, figs. 2 a-f. 

1go5. Catopygus ovifornl,is Johns., Proc. Acad. Nat. Sci. Phil., 
1905, P. 7. 

Descriptiorb.-Test ovate, broader posteriorly, ventral side 
nearly flat, becoming slightly concave towards the margin of the 
oral opening, lobed posteriorly, the sides rounded and inflated, 
the dorsal surface somewhat flattened with the apex posterior to  
the apical disk. Ambulacral areas narrowly lanceolate, the two 
posterior ones being much longer than the others, subpetaloid on 
the upper surface where the plates are narrow, but beyond the 
petaloid portion the plates increase in width. InterambulacraI 
areas wide, made up of large plates which are covered with 
minute tubercles, between which are numerous microscopic 
granules; the posterior interarnbulacrum elevated. Apical 'disk 
small, ecceritric, situated far in front of the apex. Oral opening 
small, eccentric, situated towards the anterior margin. Anal 
opening oval, placed at the upper part of a nearly vertical anal 
sulcus, the upper margin of which forms a beak-shaped promi- 
nence overhanging the opening. 

The dimensions of a complete inclividual are : length, 2 I .g mm. ; 
width, 18.75 mm.; height, 1 1  mm. 

Formution and 1ocdity.-Vincentown limesand, Timber Creek 
(Clark). 

Geographic distribution.-New Jersey. 

NEW JERSEY GEOLOGICAL SURVEY



292 CRETACEO.US PALEONTOLOGY. 

Catopygur puriliur Clark. 

Plate XI., Figs. 16-19. 

1891. Catopygzls pusillrcs Clark, Johns Hopkins Univ. Circ., 1 
vol. 10, No. 87, p. 76. 

1893. Catopyglts pusillus Clark, Johns Hopkins Univ. Circ.. 
~ 0 1 .  12, NO. 103, p. 52. 

1893. Ca.topyg~rs prlsillus Clark, Bull. U. S. G. S., No. 97, p. 
1 

65, pl. 27, figs. 3 a-d. 

Descriptiou.-Test ovate to subquadrate, rounded in front and 
subtruncate behind, greatest width back of the middle, ventxu 
surface concave, dorsal surface convex and somewhat elevated. 
Ambulacral areas narrowly lanceolate, subpetaloid on the dorsal 
surface, the posterior pair only slightly longer than the anterior. 
Interambulacral areas wide, composed of large plates. Apical disk 
small, nearly central. Oral opening small, situated eccentrically 
in front of the center of the ventral side. Anal opening oval. 
situated in a nearly vertical anal sulcus, its upper extremity over- 
hung by a projecting arch. 

The tlimensions of a complete individual are : length, I 5.6 mm. ; 
width. 13 m m ;  height. 6.5 mm. 

Remarks.-This species has only been observed in the form 
of internal casts, so that the surface markings cannot be described, 
but they are, doubtless, similar to those of C. ovifortrtis. The 
species can be distinguished from C. oviformis by its broader and 
slightly subquadrate form, its less rounded sides and the more 
nearly central position of the apical disk. 

Forrrtatiorl anti locality.-Merchantville clay-marl,. near Mata- 
wan (101). 

Geographic distriblttion.-New Jersey. 

Catopygur williamai n. sp. Clark. 

Plate XII., Fig. 1-4 

Dc.scripiiorr.-Test ovate, sliglltly broader posteriorly, the 
posterior margin but little truncated ; dorsal surface rounded and 
somewhat elevated. but not highly inflated; ventral surface con- 
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cave. Ambulacral areas subpetaloid on the dorsal surface, the 
posterior pair somewhat longer than the others. Apical disk 
highly eccentric, situated anterior to the apex. Oral opening 
small, situated eccentrically towards the anterior margin. Anal 
opening small, situated low down on the overhanging, slightly 
truncated posterior margin. 

The dimensions of the type specimen are: length. 26 mm. ; 
width, 22 mm. ; height, 1 5  mm. 

Rcrrlarks.-This species is quite distinct from either C. ovifor- 
trris o r  C. pusillits, from both of which species it may be readily 
separated by the form of the posterior margin and by the position 
of the anal opening. 

Forrtzutiotr and locality.-Navesink marl, bluff east of Atlantic 
Highlands (Clark). 

Gcograpkic distribution.-New Jersey. 

Catopygus ep. undet. 

li poorly preserved specimen of a species of Catopygirs from 
the Tinton beds presents some si~nilarity to C. pusillus, but in its 
imperfect state of preservation it cannot be with certainty as- 
signed to  that species. Some of the most important diagnostic 
characters are lacking. 

Forttuxtion and locality.-Tinton beds. Beers Hill Cut, south 
of Keyport ( I 2g6). 

Genus C A ~ ~ I D U L U S  Lamark. 

Cauidulus aequoreua Morton. 

Plate XII., Figs. 5-12. 

1834. Cassidulus cequoreus Morton, Synop. Org. Rem. Cret. 
Gr. U. S. ,p.  76,pl. 3, fig. 14. 

1864. CassiduIus aquorcus Meek, Check List Inv. Foss. N. A. 
Cret. and Jur., p. 2. 

1868. Cassidulu cquorcw Conrad, Cook's Geol. N. J.. p. 722. 

1891. Cassidulus crottoretis Clark, Johns Hopkins Univ. Circ., 
vol. 10, No. 87, p. 76. 
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1893. Carsidulur rpqtroreus Clark, Johns Hopkins Univ. Cin.. I 
VO~.  12, NO. 103, P. 52. I 

1893. Cassidulus aqrroreus Clark, Bull. U. S. G. S., No. 97! 
p. 68, pl. 29, figs. I a-i. 

1905. Cassid~ilus crq~torclts Johns., Proc. Acad. Nat. Sci. Phil. 

'905, P- 7. 

Description.-Test subpentagonal, depressed conical, longer 
than wide. Ambulacral areas narrow, poriferous zones unigem- 
inal; petaloid on the upper part of the dorsal surface at a point 
varying in the different areas from one-quarter t o  one-third of 
the distance from the margin to the apical system, the zones are 
contracted and continue as narrow bands over the margin and 
to  the vicinity of the peristome, where they broaden again per- 
ceptibly, becoming finally much contracted at the margins of the 
oral opening. The pores are distinct in the petaloidal portion 
ant1 in the broadened area near the peristome, but in the inter- 
mediate contracted portion they are small and indistinct. Inter- 
arnbulacral areas broad, covered by small perforated tubercles 
with sunken areolas. The apex fonvard of the center, the apical 
system composed of four perforated genital and five small radial 
plates; the fifth genital obsolete. The peristome pentagonal, 
surro~tndecl by a n.ell-developed floscelle; the oral lobes very 
prominent and the arnlntlacral furrows much contracted. The 
anal opening is situated in a short sulcus on the upper surface 

The dinlensions of a coniplete individual are: length, 31.25 
m m ;  width, 28.12 nim.; height, 1 5 6  mm. 

Rciirarks.-This species lnay be separated from C. flmealis 
(Morton) hy its Illore depressed and elongate form. From C. 
~nicrococcrrs it is separated by its sharper apex, more angular 
margin, the position of the periproct. and the shorter pore open- 
ings in the outer raw. 

Foriiu~tio~l 012d local it^^.-Navesink n~arl ,  bluff east of Atlantic 
Highlantls (Clark). 

Gcographi~- tfistrihr~tioir.-Ne\v Jersey, Alabama. 
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Family ANANOHYTIDAE. 

Genus ANANCHYTES Mercati. 

Ananchytes ovalir Clark. 

Plate XIII., Figs. 1-8. 

1893. Atiutuhytes ovalis Clark, Johns Hopkins Univ. Circ., vol. 
12. No. 103, p. 52. 

1893. A~tatlchytes ovalis Clark, Bull. U. S. G. S., No. 97, p. 74, 
pl. 36, figs. I a-h. 

Description.-Test subovate, somewhat pointed posteriorly, 
ventral side nearly flat, curving inward to the oral opening, with 
a rounded ridge joining the anal and oral openings; the sides full 
and rounded at the ambitus, the dorsal surface convex. Ambu- 
lacral areas broad and flat, attaining their greatest width just 
above the ambitus, the pores subelliptical in outline, the longer 
axes of those of eact pair directed at an angle to each other. 
Interambulacral areas broad. The surface of both ambulacral 
and interambulacral plates covered with small tubercles, between 
which are numerous microscopic granules. Apical disk situated 
slightly in front of the center, elongate; the four genital plates 
large and distinctly perforate, the right anterior one, which serves 
as the madreporite, is much larger than any of the others, being 
several times the size of the left anterior one with which it is in 
contact, the posterior ones of nearly equal size. Oral opening 
transversely subelliptical, situated near the anterior margin. Anal 
opening oval, situated on a marked protuberance on the posterior 
margin. 

The dimensions of a complete individual are: length, 43.75 
mm. ; width, 37. j mm. ; height, 31.2 j mm. 

Re,wrks.-This species is the only known American repre- 
sentative of the genus, ant1 it differs froin the European species 
in its more ovate and less elevated fonn. 

Formation atnd locality.-Vincentown limesand, Vincentown 
(Clark). 

Geographic disfrib~ction.-New Jersey. 
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Genus CARDIASTER Forbes. 

Cardiaater cinctur (Morton). 

Plate XIV., Figs. 1-8. 

Sputclrlg~s sp. Mort., Jour. Acatl. Sat .  Sci. Phil., 1st 

ser., vol 6, p. 122. 

rltlunclr~~ftcs sp. RZort., Am. Jour. Sci., 1st ser., vol. 17. 

p. 287. 
Analtchytes cirtcttrs hIort., Jour. Acad. Nat. Sci. Phil., 

1st ser.. vol. 6, p. 200. 
Anntrclzytcs fiiithrintus Mort., Jour. Acad. Nat. Sci. Phil., 

1st ser., vol 6, p. 200. 
A~mlc l iy tcs  cincftts Mort., 4111. Jour. Sci., 1st ser., vol. 

18.p.  246, pl. 3, fig. 7. 
Aaaztcltytcs fiiitbriafits Mort., ,4m. Jottr. Sci.. 1st ser.. 

YO]. 18, p. 245, PI. 3, fig. 9. 
Aamtchytes cilrcttcs Mort., Synop. Org. Rern. Cret. Gr. 

U. S., p. 78, pl. 3, fig. 19. 
Anarrclzj~tcs firi~briclttrs Mort., Synop. Org. Rem. Cret. 

Gr. U. S., p. 78, pl. 3, fig. 20. 

Cardiastcr fimhriatils d'Orb.' Pal. Franc., Terr. Cret., p. 
146, PI. 905, fig. 3. 

Cnrdiastcr cincttcs d'Orb., Pal. Franc., Terr. Cret., vol. 
6, P. 147, PI. 905, fig. 4. 

Holaster c iwtus  Credner, Zeitsch. d. Deutsch. Geol. Ge- 
sell., vol. 22, p. 218. 

Holaster cinctus Clark. Johns Hopkins Univ. Circ., vol. 
10, No. 87, p. 77. 

Cardiostcr cittcti(s Clark, Johns Hopkins Univ. Circ., vol. 
12, NO. 103, P. 52. 

Cardiastrr cir~ctlrs Clark, Bull. U. S. G. S., No. 97, p. 75, 
pl. 37, figs. I a-h. 

Cardiostcr firribriatus Johns., Proc. Acad. Nat. Sci. Phil., 

1905, P. 7. 
C ~ d i a s t c r  fiiribriatus Johns.. Proc. Acad. Nat. Sci. Phil., 
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Dcscriptwrt.-Test distinctly cordate, with a pronouncetl sul- 
cus anteriorly occupied by the anterior ambulacral area, the pos- 
terior extremity somewhat pointed; the lower surface nearly 
flat except for the slight depression towards the margins of the 
oral opening, and a rounded, ridge-like elevation extending from 
the center to the posterior margin; dorsal surface convex, 
curving downward to the ambitus which is near the base, the 
regular curvature of the surface interrupted by the strong an- ' 
terior sulcus and by a slight ill-defined ridge which passes pos- 
teriorly from the apical disk to the vertically truncated surface 
of the p t e r i o r  margin. Ambulacral areas broad, not petaloid, 
separated at the apex; the anterelateral pair. curving slightly 
forward and the postero-lateral pair slightly backward in their 
proximal portion, beyond which they extend straight to the 
margin; the unpaired anterior ambulacrunl occupying the deep 
anterior sulcus; the pores of the paired a~nbulacra consist, in the 
upper portion of the series, of oblique oval openings united by 
furrows, while lower down they becotne sniall and inclistinct; 
in the anterior ambulacrum the pores are extremely small. In- 
terambulacra broad, consisting of large plates. Surface of all 
the plates covered with fine granules, alnong which are numer- 
ous, small, perforated, irregularly scattered tubercles. Apical 
disk slightly in front of the center, narrow and elongate, the 
four perforated genital plates arranged in pairs; the five ocular 
plates are arranged in two pairs and one single plate, one of the 
pairs between the two pairs of genital plates, the other situated 
posteriorly and the single plate anteriorly placed. The oral 
opening is transversely subelliptical, situated near the anterior 
margin of the ventral surface. Anal opening subovate. situated 
upon the truncated surface at the posterior margin of the test. 

The dimensions of a complete individual are : length, 50 mm.; 
width, 50 mm. ; height, 28.12 mm. 

Forntatwn and locality.-Vincentown limesand, Vincentown 
( I 54), Timber Creek (Clark). 

Gcograpt~ic distribu.tiott.-New Jersey. 
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Cardlaoter rmockl n. ep. Clark. I 

Plate XIII.. Figs. FII .  

Dcscripfio~~.-Test small, cordate, distinctly elevated, the 
dorsal surface strongly convex, the ventral surface flat. The 
anterior ambulacral sulcus is very pronounced and the opposite 
ridge in the unpaired posterior interamlmlacrum is well shown 
but is sharply cut off by the nearly vertically truncated surface 
of the posterior margin. The sides slope rapidly to  the ambitus. 
Ambulacral areas wide, apetaloid and well separated a t  the apex: 
antero-lateral pair bent backward above, beyond which they 
extend straight 'to the ambitus; the posterior-lateral pair are 
bent slightly forward at first and then continue in a straight line 
over the margin: the unpaired ambulacrwn situated on the deep 
anterior sulcus. Apical system much elongated, widely separ- 
ating the ambulacral areas. The peristome transversely oval. 
situated anteriorly. 

The dimensions of the type specimen are: length, 18.5 mm.; 
width, 17.5 m ~ n .  ; height, 10 mm. 

Rer)cnrks.-This species is most closely related to  Cardiaster 
ci~tcfus, but it is a smaller form with somewhat less pronounced 
anterior sulcus and more inflated test. 

Fortrtntiorl. clrtd loccl1ity.-3ferchantville clay-marl. (Clark.) 
Geographic distributiot1.-New Jersey. 

Family SPATANQ-IDAE. 

Genus HEMIASTER Desor. 

Herniaoter paraatatuo (Morton) 

Plate XV., Figs. 1-13. 

1830. Spatn~rgris sp. Alort., Am. Jour. Sci., 1st ser., vol. 17. 
p. 286. 

1830. Spatc7rlglrs cor-itm.riii.lon ( ? )  hfort.. Am. Jour. Sci., 1st 
ser., vol. 18, p. 250, pl. 3, fig. 10. 

1830. Spafartgrls cor-r~iari~tzirrt ( ?) Mort., Jour. Acad; Nat. Sci. 
Phil., 1st ser., vol. 6, p.' 199. 
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Spataltgus parastotlcs Mort., Am. Jour. Sci., 1st ser., vol. 
23, P. 294. 

Spatangus parastdrrs Mort. Synop. Org. Rem. Cret. Gr. 
U. S. ,p.  77,pl .3,f ig.  21. 

Hetniastcr parastatus Marcou, Explan. Text to Geol. 
Map U. S. and Brit. Prov. N. A., p. 47, pl. 7, fig. 8. 

Hemiaster pmhstatus d'Orb., Pal. Franc., Terr. Cret., 
vol. 6, p. 265, pl. 894, fig. 4. 

Hrtru'aster ( ? )  parasdotits Meek, Check List I&. Foss. 
N. A., Cret. and Jur., p. 3. 

Hcniiastcr parartatus Clark, Johns Hopkins Univ. Circ., 
vol. 10, No. 87, p. 77. 

Hc~triaster parastattrs Clark, Johns Hopkins Univ. Circ., 
V O ~ .  12, NO. 103, P. 52. 

Herttiastn parastatics Clark, Bull. U. S. G. S., No. 97, 
p. 83, pl. 45, figs. I a-m. 

HemMstcr parasdatl~. Johns., &oc. Acad. Nat. Sci. Phil., 

1905, P. 7. 

Dcscriptios.-Test distinctly cordate, the ventral surface flat 
with the exception of the peristomal depression, the sides rounded 
and inflated laterally and in front, the posterior side high and 
nearly vertically truncated, the dorsal surface convex, greatly 
elevated towards the posterior margin and with a distinct, deep, 
anterior sulcus. Ambulacral areas dissimilar, petaloid, with the 
petals depressed, those of the posterelateral pair short and broad, 
those of the anterelateral pair curving forward and about twice 
the length of the postero-lateral pair, the anterior, unpaired am- 
bulacnlnl very broad, with the poriferous zones far apart and the 
pores small and approximated. Interambulacral areas broad, 
. c m p e c l  of large plates. Surface of all the plates covered with 
small tubercles between which are numerous microscopic gran- 
ules: the peripetalous fasciole broad and distinct. Apical disk 
small, compact, posterior to the center of the dorsal surface but 
in front of the apex of the test, the four genital plates distinctly 
perforated and separated by the five small oculars. Oral opening 
transversely arched, bilabiate, with a distinct, overhanging lip. 
Anal opening small, situated high on the truncated posterior side. 
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The dimensions of a complete example are: length, 37.5 mm.; 
width, 37.5 nim. ; height, 28.12 mm. 

Remwks.-This species is most closely related to  H. ungub, 
from which it may be separated by its deeper and broader anterior 
sulcus, more posterior position of the apical disk, and its more 
inflated sides. 

Forrmtiorz ard locality.-Vincentown ' limesand, Vincentown 
and Timber Creek (Clark). 

Geogra+ltic distribtc,tion;-New Jersey, Alabama. 

Hemiaster atella (Morton). 

Plate XVI., Figs. 1-4. 

Spatamlgzis stclla hlort., Am. Jour. Sci., 1st ser., vol. 18. 
P. 245, PI. 3, fig. 1 I. 

Spatangtis stella, Mort., Jour. Acad. Nat. Sci. Phil., 1st 
ser., vol. 6, p. 200. 

Spatangus stella Mort., Synop. Org. Rem. Cret. Gr. U. 
S., p. 78, pl.'3, fig. 18. 

Hetrliastcr stella Meek, Check List Inv. Fw.  N. A., Cret. 
and Jur., p. 3. 

Herniaster k r a s s a t u s  Clark, Johns Hopkins Univ. Circ., 
vol. 10, No. 87, p. 77. 

He)raiastcr stclla Clark, Johns Hopkins Univ. Circ., vol. 
12, NO. 103, P. 52. 

Her~tiastcr stclla Clark, Bull. U. S. G. S., No. 97, p. 84, 
pl. 46, figs. I a-d. 

Hentiastm stclla Johns., Proc. Acad. Nat. Sci. Phil., 1905, 

P. 7. 

Dcscriptiort.-Test small, ovate, inflated, ro~inded in front and 
truncated behind, the ventral surface nearly flat, the dorsal sur- 
face convex, strongly elevated near the posterior margin, sloping 
anteriorly and lacking a distinct anterior sulcus. Ambulacral 
areas petaioid, with the petals straight and depressed, the antere 
lateral pair twice as long as the postero-lateral pair, and the 
unpaired anterior one longer than those of the antero-lateral pair. 
Interambulacral areas broad, composed of large plates. Surface 
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of the test covered with innumerable small tubercles, between 
which are  microscopic granulations; the peripetalous fasciole 
distinct, oval, passing with a regular curve about the extremities 
of the petaloid areas. Apical disk small, situated posterior to  
the center of the dorsal surface but in front of the apex of the 
test. Oral opening transversely subelliptical, bilabiate, situated 
near the anterior margin. Anal opening small, oval, situated at 
the upper part of the posterior truncated surface. 

The dimensions of a complete individual are : length, 25 mm. ; 
width, 21.9 rnrn.; height, 15.6 mm. 

Rerrmks.-This species may be easily distinguished from other 
-American members of the genus by reason of its short anterior 
sulcus which terminates before reaching the margin, so that the 
anterior margin of the test is not ernarginate. 

For)wtio?t and locality.-Vincentown limesand, Timber Creek 
(Clark). 

Geographic distrCbutwm.-New Jersey. 

Hemiaater ungula (Morton). 

Plate XVI., Figs. 5-11. 

1830. Spatmrglcs sp. Mort., Am. Jour. Sci., 1st ser., vol. 17, p. 
286. 

1833. Spatangus iaragttln Mort., Am. Jour. Sci., 1st ser., vol. 23, 
p. 131, pl. 10, fig. 6. 

1834. Spatafigits itrbgula. Mort., Synop. Org. Rem. Cret. Gr. U 
S., p. 78, pl. ro, fig. 6. 

1891. Hentiaster ttnguln Clark, Johns Hopkins Univ. Circ., vol. 
ro, No. 87, p. 77. 

1893. Hemiaster ~uzgrJa Clark, Johns Hopkins Univ. Circ., vol. 
12, NO. 103, P. 52. 

1893. Hevnhfe r  rrngula Clark, Bull. U. S. G. S., No. 97, p. 85, 
pl. 46, figs. 2 a-g. 

1905. Hemiaster u,rg~cla Johns. Proc. Acad. Nat. Sci. Phil., 
1905, P. 7. 

Description.-Test ovate, distinctly cordate, the ventral sur- 
face flat, except the peristomal depression, the dorsal surface 
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greatly elevatetl posteriorly, sloping rapidly to the front, with a 
narrow and deep anterior sulcus and a sharp ridge a t  the posterior 
median line terminated by the nearly vertical truncation of the 
posterior side, lateral and anterior sides rounded. Ambulacral 
areas petaloid, narrow, the petaliferous portion straight and 
deeply impressed, the antero-lateral pair twice as long as the 
postero-lateral ones; the pores of the paired ambulacra elongated 
and separated, those of the single atnbulacra small, oval and a p  
proxirnated. Interambulacral areas broad, composed of large 
plates. Surface of the test covered with small tubercles, between 
which are numerous minute granules; the peripetalous fasciole 
distinct and bent strongly inward between the anterior and pos- 
terior-paired ambulacra. Apical disk small, situated posterior to 
the center of the dorsal surface and anterior to the point of great- 
est elevation of the test; the antero-lateral genital plate very 
large and witlely separating the ~wsterior pair of oculars. the 
poster-lateral genitals with large perforations. Oral opening 
transversely subelliptical, bilabiate, with a prominently projecting 
lower lip. Anal opening large, situated at  the upper part of the 
truncated face of the posterior margin. 

The dimensions of a complete example are : length, 3 I .25 mm. ; 
width, 28 mm. ; height, 21.9 mm. 

Remarks.-This species may be easily distinguished from H. 
purmtatrcs by its narrower anterior sulcus, its more nearly cen- 
tral apical disk, its sharper posterior keel, its straight ambulacra! 
areas, and by its more deeply incurved peripetalous fasciole . between the paired ambulacra. 

Fortnutiott and locality.-Vincento~n limesand, Timber Creek 
(Clark). 

G~ographic distribtetion-New Jersey. 

Hemlaster wellerl n. sp. Clark. 

Plate XVII., Figs. 4-6. 

Description.-Test cordiform, inflated, dorsal surface only 
slightly elevatetl posteriorly, ventral surface flat, sides rounded. 
Anterior sulcus broad and clearly defined, not deeply indenting 
the anterior ambitus ; the posterior ridge not greatly accentuated, 
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terminating in a well-defined, truncated posterior surface. 
Arnbulacral areas moderately depressed in the petaloid portions ; 
the postero-lateral pair considerably shorter than the antero- 
lateral, although the difference is less marked than in other New 
Jersey Cretaceous species of the genus; the anterior ambulacrum 
situated in a broad, shallow groove that largely disappears before 
the ambitus is reached. Apical system small, imperfectly sliown 
on'the casts. Peristome of moderate size with distinct overhang- 
ing lip. Periproct small, situated high on the truncated posterior 
surface. 

The dimensions of the type specimen are:  length, 27 mm.; 
width, 24 mm. ; height, 17 mm. * 

Rmnurks.-This species is related to H. parustatus, from 
which, however, it is separated by its less deeply depressed 
ambulacral furrows and less elevated dorsal surface. It also 
shows points of resemblance to H. kiilnwwli, from which, how- 
ever, it is separated by its longer postero-lateral ambulacral 
petals and less elevated posterior ridge on the dorsal surface. 

Formatiott and locality.-Merchantville clay-marl, near James- 
burg (139,141), Lenola (163) ; Navesink marl, bluff east of 
Atlantic Highlands (Clark). 

Grograpkic distributiorl-New Jersey. 

Hemlaater kqmrnell n. sp. Clark. 

Plate XVII.. Fig. 1-3. 

Description.-Test cordate, rather large, slightly elevated, the. 
tlorsal surface nearly flat, ventral surface flat. The posterior 
interambulacrum nearly flat with a low truncated posterior sur- 
face. Ambulacral areas pronounced, with weakly depressed 
petaloid areas ; the petals of the posterelateral pair relatively long 
and narrow ; less than twice the length of the anterelateral pair; 
the unpaired ambulacrum not deeply depressed, and not forming 
a pronounced sulcus on the anterior margin. The apical system 
small, not as  strongly eccentric as in some of the other Cretaceous 
species. Peristome with a distinct overhanging lip, the periproct 
not seen. 

The  dimensions are: length, 30-50 mm.; width, 30-40 mm.; 
height, about 20 mm. 
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RCalarks.-This species is represented by numerous flattened 
casts, none of ivhich show clearly the original form of the test. 
althougll it is apparently somewhat flatter than the other Iiew 
Jersey Cretaceous members of the genus. The species is related 
to both Herrriartcr parastatits and H. cielleri. From the former 
it is separated by its shallower and narrower ambulacral petah 
and less elevated form ; from the latter by its longer and narrower 
postero-lateral ambulacral petals and flatter form. 

Forrrratior~ and locu4ity.-Woodbury clay, Lorillard (102). 
Gcograpiric distribution.-New Jersey. 

Genus LINTHIA h,Ierian. 

Linthia turnidula Clark. 

Plate XVIII., Figs. 1-9. 

1891. Lintilia tti.)nid~tla Clark, Johns Hopkins Univ. Circ.. vol. 
10, No. 87, p. 77. 

1893. Linthia fzcmidala Clark, Johns Hopkins Univ. Circ., vol. 
12, NO. 103, P. 52. 

1893. Lirlfhia tltnu'drtla Clark, Bull. U. S. G. S., No. 97, p. 91, 
pl. 50, figs. I a-i. 

Description.-Test ovate, distinctly cordiform, the ventral sur- 
face flat escept for the peristomal depression, the dorsal surface 
elevated, with flattened, sloping sides, a moderately impressed 
anterior sulcus which produces the emargination of the anterior 
margin, and a distinct anterior median keel. Ambulacral areas 
straight, narrow, impressed to a tndera te  depth for a long dis- 
tance upon the dorsal surface, the anterior-lateral pair one and 
one-half times as long as the postercllateral pair; the poriferous 
zones broad and straight, the pores large and oval, those of each 
pair connected by a shallow furrow. Interambulacral areas 
broad, composed of large plates. Surface of the test covered with 
minute, perforated tubercles that are inuch larger on the ventral 
than on the dorsal surface, between the tubercles the surface is 
covered with inicroscopic granulations; both the peripetalow and 
the lateral fascioles clearly defined. Apical disk small, nearly 
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central, slightly depressed. Oral opening transversely subellip 
tical, situated near the anterior margin. Anal opening small, 
subelliptical, situated but a short distance above the posterior 
margin. 

The dimensions of a complete individual are: length, 53 mm. ; 
width, 50 mm. ; height, 28 mm. 

Rcmurks.-This species is the only known American repre- 
sentative of this genus, and it is not closely allied to any of the 
European species. 

Formution and locality.-Vincentown limesand, Timber Creek 
(Clark). 

Gcograpl~ic distribution.-New Jersey. 

20 PAI. 
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CHAPTER IV. 

Branch VBRMBS. 

Class ANNELIDA. 

Sub-CI~M' CHAETOPODA. 

Order POLYCHAETA. 

Suborder TUBICOLA. 

Genus SERPULA Linneus. 

Plate XIX., Figs. 5-6. 

Dcscriptwll-.-Tube rather large, moderately thick, increasing 
gradually in size, the increase being more rapid as it approaches 
the aperture, not closely coiled, the first volution of the type 
specimen forming a rather large irregular circle, after which the 
shell is in contact for about one-fourth volution nearly to the 
aperture. Another specimen is perhaps not in contact at  all. 
Aperture more or less subcircular or subelliptical in outline. The 
surface of the shell is marked by more or less irregular, annular 
lines of growth. 

The dimensions of the type species are: greatest diameter of 
aperture 8 mm.; length of tube, 72 mm.; greatest diameter of 
space within first volution, 13 mni. 

Remarks.-The type specimen is the only individual observed 
which is anywhere near complete, though other fragments indi- 
cate that the large open coiling of the tube was a common habit 
of growth. The type has apparently been attached to some large 
shell, probably a Gryphuea, during life, by the flatter side, al- 
though in its present condition it is free. 

Forrrmtwrt and locality.-Marshalltown clay-marl. Near 
Swedesboro ( 177).  

Geographic distribution.-Nav Jersey. 

(307 
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Serpula whitfleldi n. sp. 

Plate XIX., Fig. 2. 

1892. Diploco~lcl~n (Serprrla?) cretacea ? Whitf., Pal. N. J.. 
vol. 2, (Monog. U. S. G. S., vol. 18),  p. 170, pl. m, 
fig. 25. (Not Diploco~lclw cretacea Con.) 

Drscriptiou.-Tubes irregularly arcuate, slightly flexuose, in- 
creasing in diameter very gradually; surface of shell lamellose 
where partially exfoliated, in cross-section appearing to  be made 
up of concentric lamellx. 

The dimensions of the largest tube observed are: total length, 
70 mni., maximum diameter, 6.5 mm. 

Reiimrks,-The type specimen consists of several more o r  less 
complete calcareous tubes which are attached to the surface or 
penetrate the substance of some thick pelecypod shell. The two 
largest tubes, the ones illustrated by Whitfield, lie in a position 
essentially parallel with one another, and besides these there is 
another apparent pair of smaller tubes upon another surface of 
the specimen. Because of their apparent occurrence in pain, 
Whitfield identified this specimen with Diploconcha cretacea 
Con., but they differ from that species in not having the tubes 
in contact in any portion of the specimen as preserved, and in 
having a rather heavy and thick shell. This apparent occurrence 
in pairs, however, is probably accidental rather than funda- 
mental, since other individuals are present upon the specimen 
which give no evidence of being in pairs, although it must be 
said that the unpaired individuals are less complete than those 
in pairs. The tubes have much the appearance of the tubes of 
Tcredo, but no evidence of the presence of a bivalve shell has 
been seen. 

Forvtcrtion atld locality.-Navesink marl, Crosswicks Creek 
(Whitfield). 

Gcogrc~pllic distribtction.-New Jersey. 

Serpula rotula (Morton). 

Plate XIX., Figs. 8-10. 

1834. J*crtrlctzts rotl~la Morton, Symp. Org. Rem. Cret. Gr. 
U. S., p. 81, pl. I,  fig. 14. 

1861. Spirorbis rotula Gabb, Synop. Moll. Cret. Form., p. 148. 
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Description.-Shell usually discoid and flattened, attached by 
the  initial portion of the tube only, with three or four subquad- 
rangular volutions in contact throughout except rarely for a 
short distance near the aperture; the initial portion of the tube, 
a t  the point of attachment is somewhat irregular, the outer 
volutions much more regular, coiling either dextrally or sinis- 
trally; the side opposite the point of attachment more or  less 
umbilicate. The periphery of the shell bicarinate, the sides of 
the volutions with a broad, shallow, rounded, longitudinal tle- 
pression or  furrow. Aperture subcircular, although the external 
ai t l ine of the tube is quadrangular, due to the thickening of the 
shell at  the comers. 

The dimensions of a rather large individual are: diameter, 
g inm. ; thickness, I .2 mm. 

Remarks.-This little spirally coiled worm tube is not un- 
common in the Vincentown limesand. It usually occurs entirely 
free, although the side by which it has been attached may always 
be recognized by the fracturing of the initial portion of the shell. 
All those specimeris which have been observed attached to other 
objects, have been attached to  various species of bryozoans. The 
tubes are coiled indifferently to the right or to  the left from the 
point of attachment, the numbers of sinistral and dextral indi- 
viduals being about equal. 

Formation and locality.-Vincentoivn limesand, Vincentown. 
( I  54), Medford ( 161 ), near Hurffville ( 170). 

Geographic dist.ribudion.-New Jersey. 

Genus HAMULUS Morton. 

Hamulur falcatur (Conrad). 

Plate XXII., Figs. 11-12. 

1869. Dmtaliurn fulca.ttrlrt Con., Am. Jour. Conch., vol. 5, p. 4, 
pl. I ,  figs. 12 and 16. 

1870. Fdcrtla hatitatzts Con., Am. Jour. Conch., vol. 6, p. 77. 
1892. Dnitdiu~n (Fa.lctda) falcatr~nt Whitf., Pal. K. J., vol. z 

(Monog. U. S. G. S., vol. 18),  1). 169,pl. 20, figs. I 2-18. 
1905. Harndus f d c d u s  Johns., Proc. Acad. Nat. Sci. Phil., 

19051 P. 5. 
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Descriptwm.-Internal casts small, cylindrical, gradually taper- 
ing and strongly curved with a decreasing curvature as they 
increase in size, the smaller extremity being much more curved 
than the larger parts. 

The dimensions of an average individual are: length of tube, 
28 mm. ; larger diameter, 2.8 mm. ; smaller diameter, I .  I mm. 

Rcrwrks.-This species is known only from internal casts, and 
is quite probably not distinct from H. sqwmosus Gabb,' an 
Alabama species described from the shell itself. A single indi- 
vidual from the hlarshalltown clay-marl has been observed upon 
which a portion of the shell is preserved, which shows the same 
longitudinal folds present in the Alabama specimens. 

Formation cntd 1occrlity.-Marshallto\vn clay-marl, near Swe- 
desboro ( 177) ; Navesink marl, various localities. 

Geograpizic distrib~.ttiom.-New Jersey, Alabama. 

Hamuiur ilneatus n. sp. 

plate XIX., Fig. 7. 

Descriptiorb.-Internal casts of tubes cylindrical, nearly straight 
or slightly cumed, smooth, increasing very gradually in size 

The dimension of a nearly straight specimen, probably incom- 
plete, are: length, 53 mm. ; greater diameter, 3.6 rnrn.; lesser 
diameter, 2.5 rnrn. 

Rrmrrrks.-The specimens to which this name is here applied are 
the casts of certain inore or less straight tubes found commonly 
in the Merchantville ant1 Xavesink formations. In hand specimens 
these objects are not unlike casts of burrows of habitation of some 
annelid worm, but unlike such burrows they lie parallel with the 
bedding of the strata and not vertical to it. No trace of the shell 
substance itself, of the tubes, has been observed, the specimens 
being identical in lithologic character with the numerous internal 
casts of g a s t r o p l s  with which they are associated. Some of the 
indivitluals resen~ble the internal casts of Dcrrtdium arcuatum, 
but they taper less rapidly than that species, and are straighter or 
less regularly arcuate. 

' Jour. Acad. Nat. Sci. Phil., 2d ser., vol. 4, p. 398, PI .  68, fig. 45 (1860). 
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F o r ~ w n  ond 1ocdity.-Merchantville clay-marl, Lenola 
( 1 6 3 ) ~  near J h e s b u r g  (140) ; Navesink marl, near Crawfords 
Comer ( I 26'), etc. 

Geographic distributwm.-New Jersey. 

Hamulur ?? sp. 

Plate XIX., Figs. 3-4. 

A single fragmentary specimen of a probable worm tube from 
the Wenonah sand differs from any others in the collection, and 
cannot be identified with any described species. The internal 
cast is cylindrical and straight, with the sides very gradually 
diverging from the smaller to the larger extremity. A squeeze 
of the impression of the outside of the tube shows it to  be marked 
with distinct, rounded, annular ribs. 

The dimensions of the fragment observed are: length, 25 
mm.; greater diameter of internal cast, g mm.; lesser diameter 
of same, 8 mm. 

The species differs from the cylindrical bodies here described 
as H d m  1ineatu.s in its much greater size, but the external 
characters of that species are unknown. 

Formatiota a d  locality.-Wenonah sand, near Crawfords 
Comer ( 126~) .  

Geographic dis&u.fion.-New Jersey. 

Worm burrow. 

Plate XIX., Fig. I .  

In one bed of the Tinton formation at Beers Hill cut, south of 
Keyport, there are large numbers of more or less vertical, straight 
or slightly curved cylindrical bodies with parallel sides, usually 
from 12 t o  15 mm. in diameter, and attaining a maximum length 
of about one fcmt. These bodies are probably the casts of the 
burrows of m e  organism, probably one of the segmented w o r n .  

F d  anvZ locality.-Tinton beds, Beers Hill Cut (129'). 
Geographic dist&ion.-New Jersey. 
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Branch MOLLUSCOIDBA. 

Class BRYOZOA. 

Order CY CLOSTOMATA. 

Family DIASTOPHORIDAI. 

Genus STOMATOPORA Bronn. 

Stomatopom regularlo Gabb & Horn. 

Plate XX, Figs. 1-3. 

1862. Stomotopora regularis G. & H., Jour. Acad. Nat. Sci. 
Phil., 2d ser., vol. 5, p. 172, pl. 21, fig. 63 (fig. 64 on . 
plate). 

1864. Alecto regtdaris Meek, Check List Inv. Foss. N. A;, Cret. 
and Jur., p. 4. 

1868. Alecto regularis Con., Cook's Geol. N. J., p. 723. 

1905. Alecto regularis Johns., Proc. Acad. Nat. Sci. Phil., 1905, 

P. 5. 

Description.-Zoarium encrusting, ramose, the branches fili- 
form and usually very regular, from .4 mm. to .6 mm. in width, 
the  surface slightly convex, the sides sloping gently towards the 
lateral margins, rarely or never abrupt. Zocecia regular in shape, 
usually a little wider just behind the aperture and the sides con- 
verging slightly posteriorly, this difference in width, however, 
is frequently scarcely noticeable and is never sufficient to  sharply 
separate the successive zomcia from each other. Zoaecial 
apertures circular, tubular and inclined a little forward in un- 
worn specimens. 

R w k s . - T h i s  species will not be easily confused with any 
of its associates, except possibly Filif ascigera megaera, and from 
this species it can always be distinguished by the single circular 
aperture of the zoaxial tubes. 

(313) 
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I:ormatwrt arrd locality.-Vincentown limesand, Vincento~n 
(154). 

(;cogr(rphic distri6u.tiort.-New Jersey. 

. 1 
Stornatopora kUmrneli Ulrich and Bassler n. sp. 1 

Plate XX., Fig. 4. 

Dcscriptiorz.-Zoarium encrusting, ramose, the branches very 
fine and tlelicate, from .15 mm. to .2 mm. in width, the surface 
transversely convex, the slope from center to lateral margins 
never abrupt. Zocecia regular in form, scarcely differentiated. 
although the sides converge slightly posteriorly. Zoc~cial 
apertures circular, in unworn specimens, with the rim slightly 
elevated and inclined a little forward. 

Renwrks.-This species is a very close ally of S. rcglrlaris, but 
may be distinguished from that species by its much more deli- 
cate growth in every way. 

F'o tmatiotb m ~ d  locality.-Vincento~vn limesand, Vincentown 
(154). 

(;t.ogropl~ic tiistrib~tJio~t~.-Se Jersey. 

Stomatopora temnichorda Illrich m d  m l e r  e sp. 

Phte SS.. Figs 5-6. 

Dewst-ription.-Zoarium adnate. irequently branching, con- 
cnnsisting of uniserially-arranged zcuffia. Z ~ v ~ c i a  elmgate-pyri- 
forn~.  or  clubshapll. .43 mm. to .;: mm. in length. a b u t  .02 

mm. in width at the psterior estremiv. inc-ing very grad- 
ually in size throup!~ ahwt  one-!ldi their I e r q l i .  and then some 
what abruptly to about . I  _; at the rxr.C& atgior end. ZouciaI 
aperture nearly terminal. s d l .  cix-Lc. n<* t digh1p elevated. 
rim-like h r d e r .  iwnt .o;_; rm:. :: .o_; z- k~ &amcrcr, 

.. . 
Re-tmrfis.-This rrs~m?ing:y .k:iiiX .:=e >- b I c . q >  mitb 

. - 
a _-oup 4.i flsrnlc :?~i5ti: by 2. : .: t;:; : i 5 e  ~hfotnian fatmas. 
I t  may h wadi:? m.k-'-c.i >---- 3~ i-5 ts.ei+:v dongate 

zoacia. . . - .  . - Fomkz-k. ~3 ,:t:,: . . : . - \ - m e o m  
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Genus BERENICEA Lamark. 

Berenicea americana Ulrich and Baesler n. sp. 

Plate XX., Fig. 7. 

Dcscriptiot1.-Zoarium incrusting, growing in more or less 
irregular patches upon the surfaces of other bryozoa. Zocecia 
contiguously arranged in more or less regular spreading series, 
each zocecium about .5  mm. in length and from . I  mm. to . 1 3  
mm. in width, the lateral boundaries sharply defined by im- 
pressed grooves, the surface gently convex transversely. Zmcial  
apertures nearly terminal, circular, a little narrower than the 
zocecia, directed slightly forward, with a slightly elevated riin- 
like border. 

Rcmorks.-This species cannot be confused with any associ- 
ated bryozoan, the other American species of the genus belt~g 
mainly of Ordovician age. The species is particularly character- 
ized by its small, narrow, elongate zoczcia, with each zoaecium. 
sharply marked laterally. 

Formation m6d locality.-Vincentown limesand, Vincentown 
(154). 

Gcograpltic distribution.-New Jersey. 

Genus DISCOSPARSA d'orbigny. 

Dirconparn varlana Ulrich. 

Plate XXI., Figs. 1-2. 

1901. Discosparsa z~arin~is Ulrich, Md. Geol. Surv., Eocene, 
P. 205, PI. 59, fig. 3. 

Descriptiotl .-"Zoarium forming subcircular (young) or 
irregular, undulating expansions, 2 to 10 mm. wide, parasitically 
attached, or more or less free and epithecated beneath. In  young 
colonies \vhich are often spread over the original layer, the 
zocecial apertures, which are enclosed by moderately elevated, 
ring-like peristomes, are, sometimes uniserially, but never very 
regularly, arranged in a radial manner 'about the small, de- 
pressed and smooth central space. In older examples, there are 
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several of these macula, but the radial arrangement of the zoccda 
about them, is generally obscure. The zocecia immediately sur- 
rounding the macula are often of larger size and more oblique 
than those covering the intermediate spaces where they are quite 
direct, but in worn esamples very little difference in size is ncr 
ticeable. The interzocecal spaces, which are solid and concave 
normally, are pitted in worn specimens as  though they contained 
covered mesopores or vesicles. The unworn covering is minutely 
punctate, as are also the covers closing some of the zaecal  aper- 
tures. The zooecia form mere inflations of the surface, usually 
(perhaps always) over one of the macula, which in that case is 
slightly raised instead of depressed and pierced by somewhat 
scattered apertures. An average of n i n e ' z m i a  occur in 2 rnrn. 
Tube walls as seen in fractured specimens, thin beneath the outer 
crust, minutely perforated, the pores arranged in transverse 
series with nearly three of the rows in the space equalling the 
width of a tube. No diaphragms were observed. Length of 
tubes, I mm. or less." (Ulrich.) 

Remarks.-This species was originally described from the 
Eocene of Maryland, although the Vincentown examples were 
referred to the species at  the same time. In some of the Vin- 
centown specimens the macula are scarcely so noticeable as in 
the Eocene examples, but others agree very closely with those 
from Maryland. The completely attached colonies have essea- 
tially the characters of the genus Beraticea, but this species is 
often more or less free with the lower surface covered with an 
epitheca. 

Formatiow mtd locality.-Vincentown limesand, Vincentown 
(154). 

Geographic distribution.-New Jersey; also in Eocene of 
Maryland. 

Genus DIASTOPORA Lamark. 

Diaatopora lineata Gabb & Horn. 

Plate XXI.,  Figs. 3-4. 

1862. Diastoporn li~tcata G. &. H., Jour. Xcad. Nat. Sci. Phil., 
2d ser., vol. 5 ,  p. 172, pl. 21, fig. 62. 
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1864. Diastopora litwata Meek, Check List Inv. Foss. N. A,, 
Cret. and Jur., p. 4. 

1868. Dimtopora lineata Con., Cook's Geol. N. J., p. 723. 

1905. Dimtopora liwata Johns., Proc. Acad. Nat. Sci. Phil., 

'9059 P. 5 .  

Description.-Zoarium encrusting at the base, afterwards 
rising in an  enrolled plate or tortuous, branched tube with thin 
walls and a diameter of from I t o  2 mm. The back of the 
zoarium in the tubular portion, or the inner surface of the tubes, 
covered with an irregularly striated epitheca. Zocecia small, 
the apertures circular and slightly elevated above the general 
surface, about .25 mm, or a little less in diameter, arrangeci more 
o r  less irregularly but frequently with a quincuncial tendency, 
the spaces between the apertures being from one to  five times 
their diameter; the immersed portion of the zmcia  often dis- 
tinctly rounded and bounded on each side by a depressed line, 
sometimes with a median longitudinal rib and one or two lateral 
ones on each side; behind the aperture the surface usually slopes 
regularly to the common surface of the zoarium. 

Rewks.-As it usually occurs, this species is represented by 
broken portibns of the tubular parts of the zoarium, the basal 
incrusting portion being less common. Specimens of this char- 
acter can be easily recognized by the thin walled tubes whose 
inner surface is covered by the irregular, annular striations of the 
epi t heca. 

Formatio?~ md 1ocdity.-Vincentown limesand, Vincentown 
( 1 5 4 ) ~  Timber Creek and near Mullica Hill (Gabb and Horn). 

Geographic distribution.-New Jersey. 

Family IDMONEIDAZI. 

Genus RETICULIPORA d'orbigny. 

Retlcullpora sagena Gabb & Horn. 

1860. Reticulipma -gem G. & H., Proc. Acad. Nat. Sci. Phil., 
1860, p. 366. 

1860. Reticulipwa sagem Gabb, Jour. -4cad. Nat. Sci. Phil , 
2d ser., vol. 4, p. 400, pl. 69, figs. 3e32. 
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1862. RefiC~dipora sagena G. & H., Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 5, p. 173. 

1864. Reticufipora sagnw Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 4. 

1868. Rcticulipora sagetw Conrad, Cook's Geol. N. J., p. 723. 
1905. Reticu.lipora s a p  Johns., Proc. Acad. Nat. Sci. Phil, 

'905, p. 6. 

Descriptwn.-Zoarium consisting of broad, irregularly anaste 
mosing branches whose sides ,are parallel or a little diverging 
towards the top, the upper surface of the branches subcarinate 
aloAg the median line, the surface rounding from the base of the 
median carina into the sides. Zocecia crowded, large, subangular, 
the dividing walls thick. 

Remarks.-This is one of the rare species in the Vincentown 
fauna, only the type specimen having been seen. 

Fortnation attd locality.-Vincentown limesand, Timber Creek 
(Gabb and Horn).  

Geograpltic dishr'butwn.-New Jersey. 

Reticulipora dichotomr Gabb & Horn. 

Plate XXI., Figs. 5-14. 

1862. Reticl~lipora diclwtonla G. & H., Jour. Acad. Nat. Sci. 
Phil., ad ser., vol. 5, p. 173, pl. 21, fig. 64. 

1864. Rctictrlipora diclwtom hleek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 4. 

1868. RetictJipora diclwtowta Con., Cook's Geol. N. J., p. 723. 
1901. Reticrclipora dichtatna Ulrich, Md. Geol. Surv., Eocene, 

p. 207, pl. 59, figs. 9-12. 
I 905. Retictllipora dichotomcp Johns., Proc. Acad. Nat. Sci. 

Phil., 1905, p. 6. 

Descriptio7t.-Zoarium not reticulated, consisting of laterally 
compressed, anteriorly carinate and posteriorly rounded branches 
whose height or width is I to 2 mm., with a thickness of about 
one-half the height; these branches give rise to similar branches 
laterally and occasionally bifurcate. Zmcia  crowded in front 
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towards the anterior carina and arranged in more or less irregular 
transverse series, about five or  six occupying the space.of I rnrn. ; 
posteriorly they become more scattered and may become entirely 
wanting upon the rounded posterior surface. Zmcial apertures 
subcircular or oval, slightly oblique, surrounded by a slightly 
raised peristone which is a little higher behind than in front. 
Smaller mesopores occupy the spaces between the zcrzcia. 

Remwks.-Besides its occurrence in the Vincktown limesand, 
this species has also k e n  recognized in the Eocene of Maryland. 
A very similar, perhaps identical, form from the Upper Cre- 
taceous (Senonien) of France has been described under the name 
Bicn'sim g d r y m u  Pergens.l 

FarrwtMlo a d  locality.-Vincentown limesand, Vincentown 
( I 54), Timber Creek (Gabb and Horn). 

Geografhic distribtction.-New Jersey, also Eocene of Mary- 
land. 

Genus CRISINA d'orbigny. 

Crirlna rtriatopora Ulrich. 

Plate XXI., Figs. 15-18. 

1904. CrGm s t r i u t o p ~ a  Ulrich, Md. Geol. Surv. Miocene, p. 
406, pl. 117, figs. 1-4. 

Description.-"Zoariurn erect, ramose, probably not exceeding 
I an. in height, dividing dichotomously at intervals of about 1.5 
mm.; branches subovate in cross-section, thickest uniformly 
wnvex and traversed longitudinally by from 16 to 20 

punctate striae on the reverse side, narrower and carrying alter- 
nating series of zocpcial apertures on the obverse side. Zoecial 
apertures rarely three usually four in each series, in'contact later- 
ally, the inner one of each series largest, most prominent, and 
subcircular, the outer one, smallest, drawn out distally and ap- 
parently grading into the pores lying between the longitudinal 
ridges of the reverse side. Series of zocecia curving first forward 
then slightly backward, separated by a deep interspace averaging 

' Bull. Soc. Belg. de Geol., vol. 3, pl. 13, fig. 2. 
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about 0.2 mm. in width ; about five rows in 2.0 rnm. Over the 
basal part of the zoarium the zwcial  apertures are covered one 
after the other by the growth of the striatepunctate dorsal in- 
tegument." (Ulrich.) 

Remks.-"This handsome species is readily distinguished 
from all others known to us having the character of Crisino, by 
the frequent dichotomization of the branches. Differences in 
cross-sections 01 the branches and in other resptxts are  to be 
observed when compared with most of the species." (Ulrich.) 

Formation and locality.-Vincentown limesand, Vincentown 
(154). 

Geographic dktributiow-New Jersey, also Miocene of Mary- 
la:1<1. 

Genus BISIDMONEA d90rbigny. 

Biridmonea gabbiana Ulrich and Baseler n. ep. 

Plate XXII., Figs. 1-2. 

Dcscriptioa.-Zoarium with dichotomously dividing branches 
more or less quadrangular in cross-section, from .8 mm. to 3 
mm. in thickness, carrying four series of zcrzcial apertures the 
extremities of which upon the angles of the branches are either 
alternate or opposite. Zwcial  apertures three to  five in each 
series in contact laterally, subcircular, decreasing in size from 
the outside to  the center of each series. m e  series of zocecia 
curving toward the growing ends of the branches with a gentle, 
convex cirvature. 

Remarks.-Only the broken fragments of branches of this 
species have been observed, the enti re zoarium, however, was 
probably small. The species is distinctly different from any of 
the associated bryzoa and can be easily recognized by its typically 
quadrangular branches, each of the four faces of which bear a 
series of curved, transverse rows of zocecial apertures. 

Formation and locality.-Vincentown limesand, Vincentown 

(154). 
Geographic distributiolz,.-New Jersey. 
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Genus IDMONEA Lamark. 

ldmoner abbotti Gabb & Horn. 

Plate XXII., Figs. 3-4. 

1860. Hetmocrtsina Abbottii G. & H., Jour. Acad. Nat. Sci. 
Phil., 2d ser., vol. 4, p. 404, pl. 69, figs. 45-47. 

1862. Bicrisina! Abbotii G. & H., Jour. Acal. Nat. Sci. Phil., 2d 
ser., vol. 5, p. 174, pl. 21, fig. 65. 

1864. Bicrisitra Abbottii Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 4. 

1868. Bicrkina Abbottii Con., Cook's Geol. N. J., p. 723. 
190:. Bicrisina abbotii Johns., Proc. Acad. Nat. Sci. Phil., 

Description.-Zoarium small, composed of laterally com- 
pressed, more or  less subtriangular bifurcating branches, .5 mm. 
or less in thickness. Z m i a  arranged in transverse or somewhat 
oblique rows upon two sides of the branches only, each row con- 
taining three or four zocecia, the most anterior one in each row 
being the larger; the rows of z m i a  on the two opposite sides 
usually alternate in position. The apertures when perfect are 
circular, with an elevated rim, and are directed forwards or out- 
wards. Surface of the zoarium between the rows of zocecia, 
excavated, concave, smooth. Posterior surface of the branches 
reticulately marked, the longitudinal lines being the most con- 
spicuous. 

Remarks.-This species is one of the commoner forms in the 
Vincentown fauna. I t  is very closely related to I. communis 
#Orb., from the Upper Cretaceous of France, and it is possible 
that the two forms should not be considered as distinct. 

Fmmution and locality.-Vincentow~~ limesand, Vincentown 
 IS^), near Mullica Hill (Gabb. and Horn). 

Geographic distribsction.-New Jersey. 

21 PAL 
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Genus FILISPARSA dlOrbigny. 

Fillsparsa contortill8 (Lonedale). 

Plate XXII., Figs. 5-7. 

1834. Rctepora Mort., Synop. Org. Rem. Cret. Gr. U. S., p. 79. I 
1845. Idrrw~rca co?l.tortilis Lons., Quart. Jour. Geol. Soc. Lond.. 

vol. I ,  p. 68, figs. a-d. 
1862. Idlrwaea cofrlmtilis G. & H., Jour. Acad. Nat. Sci. Phi!., 

2d ser., vol. 5, p. 167. 
I 864. Idrr~ojtcn co?t.tortilis Meek, Check List Inv. Foss. 5. .4.. 

Cret. and Jur., p. 4. 
1868. Idnwma con.tortilis Con., Cook's Geol. N. J., p. 723. 

Dcscriptiom-Zwium consisting of more or less contorted, 
flattened, dividing and anastomosing branches from .s rnm. to 
I mnl. in width, with zoaxal apertures on one side only, the 
reverse side being flattened or slightly convex and marked by 
transverse wrinkles which are curved forward in the middle, and 
in somewhat worn specimens marked also by longitudinal lines 
which indicate the lateral boundaries of the zmcia. Zoaecia more 
o r  less irregularly arranged, the apertures sometimes in short 
t ra~sverse rows, and again scattered irregularly, sometimes a b  
sent from considerable areas of the surface, usually about .I mm. 
in diameter; the terminal portion of the zocecia free, cylindrical 
and inclined slightly forward, the procumbent portion rounded 
and bounded laterally by longitudinal furrows upon the surface 
of the zoarium. 

For?rwtiolz a d  locality.-Vincentown limesand, Vincentowq 
( 1 5 4 ) ~  Timber Creek and near hlullica Hill (Gabb and Horn). 

Geographic distribtitiort.-New Jersey. 

Filisparsa bifurcata Ulrich and Baeeler n. ep. 

Plate XXII., Fig. 8. 

Desccn'ptio~e.-Zoarium consisting of some\vhat flattened dich- 
otomously dividing branches from .5 mm. to 1.2 mm. in width. 
Zocecial apertures occupying one side only, the reverse side being 
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nearly flat or  slightly convex and marked by transverse wrinkles 
which curve convexly forward. The zooecia more or less irregu- 
larly arranged, the apertures often showing a tendency to be 
arranged in transverse or diagonal rows, about .2 mm. in diarn- 
eter, the terminal portion of the z m i a  free, cylindrical, inclined 
fonvard, the procumbent portion transversely rounded and 
bounded laterally by longitudinal furrows upon the surface of 
the zoarium. 

Remarks.-This species resembles F. contortiles, but is larger 
with larger and fewer zoaecia, and the branches less commonl;~ 
,.mstomosing. 

Formation and locality.-Vincentown limesand, Vincentown 
4 154). 

Geographic distn'btrtio~1.-New Jersey. 

Family ZINTALOPHORIDAEI. 

Genus ENTAWPHORA Lamark. 

Entalophora conradi Gabb & Horn. 

Plate XXII., Fig. g. 

1862. Entaloplwra Corlradii G. & H., Jour. Acad. Xat. Sci. 
Phil., 2d ser., vol. 5, p. 170, pl. 21, fig. 59. 

1864. E~ltalophora Conradii Meek, Check List Inv. Foss. N. iZ., 
Cret. and Jur., p. 4. 

1868. Etltalophora Conradii Con., Cook's Geol. 9. J., p. 723. 

Descripfiora.-Zoarium, consisting of small, cylindrical, some- 
-times bifurcating branches about .38 mm. in diameter. Zocecia 
arranged in about 10 vertical rows, the apertures placed alter- 
nately in adjacent rows so as to give them also a spiral arrange- 
ment; the apertures subovate in outline, broadest and somewhat 
truncate above, the upper margin slightly elevated as a project- 
ing lip, the spaces between the apertures in the vertical rows 
slightly concave, about equaling the apertures themselves in 

. length. 
Remarks.-The type of this species seems to have been lost or 

destroyed, as it is not mentioned in Johnson's list of types in the 
collection of the Philadelphia Academy of Sciences, and the speci- 
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mens which have been so identified do not entirely agree 
with Gabb & Horn's original illustration. There seem to be no 
other specimens in the New Jersey collections, however, which 
can be referred to  this species, and it is entirely possible that the 
differences between our specimens and the one used for illustra- 
tion by Gabb & Horn is due to their more worn condition. 

Formation and locality.-Vincentown limesand, Vincentown 
(154). 

Geographic distribution.-New Jersey. 

Genus SPIROPORA Lamark. 

Spiropora calamur Gabb & Horn. 

Plate XXII., Fig. 10. 

1862. Spiropora cdamus G. & H., Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 5, p. 166, pl. 21, fig. 55. 

1&4. Spiropora calamus Meek, Check List Inv. Foss N. A., 
Cret. and Jur., p. 4. 

1868. Spiropora calamirs Con., Cook's Geol. N. J., p. 723. 

Descriptio?r.-Zoarium small, consisting of cylindrical 
branches. Zmcia  in annular rows of about eight each, the 
apertures circular, their diameter about one-fourth the distance 
between the successive annular rows, in the area between the 
apertures the zocecia are bounded laterally by prominent, longi- 
tudinal ribs. 

Remarks.-This species has not been met with in the recent 
collections. I t  was established upon a single specimen which 
seems to have been lost or  destroyed, but if the original descrip- 
tion and illustration are accurate the species is so distinct from 
any of its associates that there should be no difficulty in recog- 
nizing it should it be met with in the future. 

Formation and locality.-Vincentown limesand, Timber 
Creek (Gabb and Horn). 

Geographic distribution.-New Jersey. 
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Genus CLAUSA d'orbigny. 

Clrura amerlcana Qabb & Horn. 

Plate XXII., Fig, I I 

1862. Fascipora Arwricancl: G. & H., Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 5, p. 165, pl. 21, fig. 54. 

1864. Fascwpora arnericana Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 4. 

1868. Fnsciopora Antcriccrtla Om., Cook's Geol. N. J.. p. f 23.  

IPS. Fmcipora americam Johns., Proc. Acad. Nat. Sci. Phil., 
IP59  5. 

Description.-Zoarium irregularly branched or bifurcating, 
usually composed of robust, clavate branches from .5 mm. to 1.5 
mm. in diameter, sometimes more slender and tortuous. 
Younger z m i a  crowded at  the extremities of the branches, 
mature zoaecia arranged irregularly upon the sides of the 
branches, or in more or less distant longitudinal rows, the aper- 
tures subcircular, about .I mm. in diameter, the distance be- 
tween the apertures from one to four times their diameter, the 
terminal portion of the zocecia slightly exsert. 

Remarks.-The broken branches of this species bear some 
superficial resemblance to the branches of Dimtopora lineata, but 
the branches of Diustopora are always tubular, while those of 
Clazcsa are solid. 

Formation and locality.-Vincentown limesand, Vincentown 
(154), Timber Creek and near Mullica Hill (Gabb and Horn).  

Geographic distributiort.-New Jersey. 

Genus FILIFASCIGERA d'orbigny. 

Fillfasclgera megaera (Lonsdale). 

Plate XXII., Figs. ~z-15. 

1845. TubttLipora Mrgacra Lons., Quart. Jour. Geol. Soc. 
Lond., vol. I ,  p. 69, figs. a-b. 

1862. Filifascigera tlwgacrn G. & H., Jour. Acad. Nat. Sci. 
Phil., 2nd ser., vol. 5, p. 16j ,  pl. 21, fig. 53. 
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1864. Filifascigcra vtegama Meek, Check List Inv. Foss. N. .4., 
Cret. and Jur., p. 4. 

1868. Filifascigeva wwgara Con., Cook's Geol. N. J., p. 723. 
1896. Filifascigera rrccgaera Ulrich, Zittel-Eastman, Text Book 

of Pal., vol. I ,  p. 263, fig. 421. 
I 

Descripfiorc.-Zoarium encrusting, consisting of minute, flat- 
tened, bifurcating and anastomosing branches from .3 mm. to 
.4 mm. wide in their broadest parts opposite the bases of zocecal 
groups, the lateral margins converging posteriorly t o  about one- 
half that width just in front of the next preceding group of 
z m i a ,  the dorsal surface transversely convex. Zoaxia fas- 
ciculate in groups of from two to five, situated at the summit of 
tubular processts \vhiclz rise at nearly right angles from the 
center of the broadest portions of the zoarium ; in rare instances 
the erect zmcal processes bifurcate above. 

Rcnu2rks.-In its habit of growth this species resembles 
Sfotnafopora rcgzrlaris, but it can always be easily distinguished 
from that species by reason of its fasciculate zocecia. 

Fornlatiolt a~zd locality.-Vincentown lin~esand, Vincentown 
( 154), Timber Creek (Gabb and Horn). 

Geograpltic distribtdio~t.-Ke~v Jersey. 

Family LIOHENOPORIDAE. 

Genus DISCOCYTIS d'Orbigny. 

Discocytlr eccentrics Ulrich and Baseler n. ep. 

Plate XXII., Figs. 16-19. 

Dcscriptiot~.-Zoari~~~n more or less irregularly cup-shaped, 
supported by a very short pdicle with a slightly espanded base, 
above which the outer surface expands rapidly to its maximum 
width, which varies from 3 mm. to 7 mm. ; the upper surface of 
the zoarium marked by strong radiating ridges or larnellae, 
which usually bifurcate once or hvice or branch somewhat irregu- 
larly. Zmcia  small, subcircular in cross-section, the apertures 
occupying the entire outer surface of the zoarium and the outer 
estremities of the lamella of the upper surface; the depressions 
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between the lamella: and also their upper margins when perfect, 
are non-celluliferous and are marked by radiating striae. 

Remarks.-This little species is rather common at  Vincentown, 
and the more regular examples frequently have a strong super- 

~ 

ficial resemblance to a minute cup coral. The species somewhat 
resembles the European D. mdcii (Mich.), from the Upper 
Cretaceous of France, but is a smaller form, and judging from 
d'orbigny's illustration, is much more irregular in its habit of 
growth. 

Fornution a:nd locality.-Vincentom limesand, Vincentown 
(154). 

Geographic distribufiorr.-New Jersey. 

Genus LICHENOPORA Defiance. 

Llchenopora papyrrcea (d1Orbigny). 

Plate XXII.. Fig. zo. 

1852. Ujtitubigera, papyraccn d'Orb., Pal Franc., Terr. Cret., 
Tom. 5, p. 761, pl. 643, figs. I 2-14. 

Description.-Zoarium forming small, encrusting, subcircular 
colonies, the maximum diameter of one colony being 4 mm. 
Zoaxia subcircular in outline or  sonletimes subpolygonal, about 
.I mrn. in diameter, those towards the center of the zoarium 
more or less covered with an epitheca indicating that the living 
portion of the zoarium was around its outer border. 

Formdion m d  locality.-Vincentown limesand, Vincentown 
( 154) 

Geographic distributio~~.-New Jersey. 

Family OElRIOPORIDAB. 

Genus HETEROPORA Blainville. 

Heteropora parvicella (Qabb & Horn). 

Plate XXIII., Figs. 1-2. 

1860. Mirlticrcscis panr'cclla G. 8: H.. Proc. Acad. Nat. Sci. 
Phil., 1860, p. 367. 

1860. Multicresis pa,miella Gabb, Jour. Acad. Nat. Sci. Phil., 
2nd ser., vol. 4, p. 401, pl. 69, figs. 3638.  
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1862. Midticrescis pawicella G. & H., Jour. Acad. Nat. Sci. 
Phil,, 2nd ser., vol. 5, p. 178, pl. 21, fig. 70. 

1864. Multicresis pm~icella Meek, Check List Inv. Foss. N. .4., 
Cret. and Jur., p. 4. 

1868. Mul~crescis pavicdla Con., Couk's Geol. N. J., p. 723. 
1905. Midficrcsis parz~icella Johns., Proc. Acad. Nat. Sci. Phil., 

'905, P. 5. 

Description.-Zoarium consisting of small subcylindrical 
branches without an axial tube, usually a little over I mm. in 
diameter, and more or less irregularly dividing and coalescing. 
Zocecia circular, irregularly arranged, remote, surrounded by a 
raised rim when perfect. The spaces between the z m i a  occu- 
pied by numerous, irregularly arranged smaller mesopores whose 
apertures are situated in the bottoms of rounded or angular 
depressions. 

Remmks.-This species superficially resembles CWarin du- 
nwsa Ulrich, from the Eocene of Maryland, but the branches 
of the Nmv Jersey species are more slender 'and divide less fre- 
quently, and the zocecia and mesopores are somewhat more scat- 
tered. The most important difference, however, is in the absence 
of the central axial hollow or  tube in the New Jersey form, the 
character which distinguishes the genus Heferopora from Cw- 
aria. In worn specimens of this species the zocecia and meso- 
pores are more nearly equal in size, and the appearance of the 
specimens is much changed. 

Formation a d  locality.-Vincentown limesand, Vincentown 
( I  54), Timber Creek and near Mullica Hill (Gabb and Horn). 

Geographic distribtctiort.-New Jersey. 

Fsmily MEILIOEIRITITID AEI. 

Genus RETELEA d'orbigny. 

Retelea ovallr Qabb & Horn. 

Plate XXIII., Figs. 3-4 

1862. Rctelen ovoIis G. & H., Jour. Acad. Nat. Sci. Phil., 2nd 
sw., vol. 5, p. 164. pl. 21, fig. 52. 

1864. Rctclea oz*alis hleek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 4. 
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I 868. Retelea ovalis Con., Cook's Geol. N. J., p. 723. 

1905. Retelea o v d k  Johns., Proc. Acad. Nat. Sci. Phil., 1905, 
p. 6. 

Description.-Zmrium consisting of irregularly anastomo- 
sing, vertical, bifoliate lamellae about .25 mm. in thickness, the 
openings between the lamellae being exceedingly irregular with 
widths varying from I mm. to  4 mm. The entire zoarium forms 
masses 5 mm. to lo mm. in thickness, sometimes of considerable 
lateral extent. Zmcia  occupying both sides of the vertical 
lamellae and somewhat regularly arranged in vertical and diag- 
,ma1 lines. The apertures oval or elliptical, somewhat variable 
in form, closed in the old zocecia by a flat, smooth operculum 
which is separated from the rim of the aperture by a slightly 
depressed ring. The spaces between the apertures usually regu- 
larly depressed. 

Rmmrks.-This species can always be easily recognized from 
the habit of growth of the zoarium, it being different in this 
respect from any of its associates. 

Formation a d  Ioca3ity.-Vincentown limesand, Vincentown 
{ I 54),  near Mullica Hill (Gabb and Horn).  

Geographic distribu,twni.-New Jersey. 

Order CHILOSTOMATA. 

Flustrella 1 capirtrata Gabb and Horn. 

Plate XXIII., Figs. 5-6. 

1862. Flustrella capistrata G. & H .  Jour. Acad. Nat. Sci. Phil., 
2nd ser., vol. 5, p. 161, pl. 20, fig. 48. 

1862. Monbraniporcm abortivcr. G. & H., Jour. Acad. Nat. Sci. 
Phil., 2nd ser., vol. 5, p. 157, pl. 20, fig. 41. 

1864 Memhrmipma abmtiva Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 3. 

r864. Flustrella capistrata Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 4. 
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1868. Flwtrclla capistraia Con., Cook's Geol. N. J., p. 723. 
1905. Membra3ldpma abortive Johns., Proc. Acad. Sat .  Sci. 

Phil. 1905, p. 5. 

Dcscriptiotr. Zoarium consisting of cylindrical branches about 
.5 mm. in diameter, which sometimes bifurcate, and which rise 
from a more or less irregular incrusting base. Zocecia arranged 
in from six to eight vertical columns upon the cylindrical 
branches, usually opposite in adjacent rows so a s  t o  form annu- 
lar rows also; upon the expanded base the zocecia are irregularly 
arranged. Each zocecium about .z5 mm. in length, usually di- 
vided into two portions, the aperture below, elliptical in outline, 
surrounded by a raised border, about . IS  rnm. in length at  the 
summit of the border; above the aperture is a smaller, depressed, 
quadrangular or sub-crescentic area also surrounded by a raised 
border, in some zocecia, perhaps in all when they are perfect, 
this region is covered by a domeshaped wall to form an ovicell. 
Avicularia small, equaling the z m i a  in number, and placed in 
the angles between them, surrounded by a raised border. Upon 
the expanded basal portion of the zoariunl the zoaecia are  irregu- 
larly arranged, with the apertures more oval in outline, with the 
avicularia less numerous and irregularly arranged. 

Remarks.-The basal expansions of this species were originally 
described as a distinct species under the name Metnbranipora 
abortiva G. & H., but the two supposed forms are evidently but 
different parts of the colonies of a single species. 

Formation and locality.-Vincentown limesand, Vincentown 
(154). Timber Creek and near Mullica Hill (Gabb and Horn). 

Geographic distribution.-New Jersey. 

Genus ONYCHOCELLA Jullien. 

Onychocella dlgltata (Morton). 

Plate XXIII., Figs. 7-10. 

1834. ' Eschara digitata Mort.. Synop. Org. Rem. Cret. Gr. U. 
S., p. 79, PI. 13, fig. 8. 

1845. Escl~ura digitata Lons., Quart. Jour. Geol. Soc. Lond., 
vol. I ,  p. 73, figs. c, d, g. (?a ,  b) ,  (not e, f ) .  
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1862. Eschara digitata G. &. H., Jour, Acad. Nat. Sci. Phil., 
2d ser., vol. 5, p. I 14. 

1864. Eschara digitata Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 3. 

1868. Pliophlac scrgmla Cook, Geol. N. J., p. 376, fig. 
1868. Eschara digifata Con., Cook's Geol. N. J., p. 722. 
1901. Eschur(1: (??) digitata Ulrich, Md. Geol. Surv.. Eocene, 

p. 216, pl. 60, figs. 10-11. 

Descriptiotr.-"Zoarium bifoliate, branching dichotoniously; 
branches flattened, acutely elliptical in cross-section, usually 2.5 
to 3.0 mm. wide. Zooecia hexagonal, regularly arranged in quin- 
cunx, about 0.55 mm. long and 0.38 wide, bounded by a slightly 
impressed line; surface concave, especially toward tlie aperture 
which is situated usually just in front of the center. Aperture 
semielliptical, rounded in front, straight hehintl, o. 10 to o. I 2 mm. 
wide. Normally developed and perfect, the posterior border of 
the aperture is sligl~tly raised and bears a delicate lunarium-like 
curved plate which extends into the aperture. Abortive cells, 
possibly of the nature of vicarious avicularia, are frequent, but 
seem to be entirely restricted to the edges of the zoarium and to 
those portions lying just beneath the axes of bifurcation. They 
are distinguished from the other cells by their subcircular and 
usually much smaller apertures. Ocecia unknown." (Ulrich) . 

Re?wks.-This is by far the most abundant species of bry- 
ozoan in the Vincentown beds of New Jersey. At times its broken 
zoaria constitute a large percentage of considerable beds, the 
species occurring almost to the exclusion of all others. All other 
species of bryozoans in this fauna are rare as compared with this 
one. 

Forma#iott a d  locality.-Vincentown limesand, Vincentown 
 IS^), Timber Creek and near Mullica Hill (Gabb and Horn). 

Geographic distributio~c.-New Jersey. 

Genus BIFLUSTRA d'orbigny. 
Bifulatra torta Gabb & Horn. 

Plate XXIII., Figs. 11-12. 

1862. BiAustra torta G. & H., Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 5 ,  p. 152, pl. 20, fig. 36. 
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1864. Biflustra torta Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 3. 

1868. Biffrrstra torta Con., C d ' s  Geol. N. J., p. 722. 
1901. Biflustra torta Ulrich, Md. Geol. Surv., Eocene, p. 214 

pl. 60, fig. 7. 
1905. BlAztsfra torta Johns., Proc. Acad. Nat. Sci. Phil., 1905, 

P. 5 .  

Descriptio?~.-Zoarium consisting of bifoliate, compressed, 
more or less twisted, bifurcating branches, which rarely continue 
in the sane  plane for more than 5 mm,, \vith from 6 to 10 rows 
of zocecia on each side, except below the points of bifurcation, 
where there may be a larger number of rows. Zocecia arranged 
in longitudinal lines, and usually in quincuns, usually about .3 
mm. in length. Zooecial apertures usually about one-half the 
length of the zocecium, subelliptical in outline, placed anteriorily, 
the margins elevated anteriorly and laterally; the posterior sur- 
face of the zmcia  sloping downward from the elevated border of 
the one next behind to the posterior margin of the aperture. 
Ovicells usually absent, and only rarely present in any consider- 
able numbers; they are cucullate, semi-globular in form, with 
the opening directed posteriorly; the posterior margin of the 
dome-like covering extends backward to the anterior margin of 
the zocecial aperture just khind.  Avicularia scattered irregularly 
among the other zocecia, of which they are but modified in- 
dividuals about two-thirds of the usual size. 

Relrzurks.-Besides its occurrence in the Cretaceous beds of 
New Jersey, this species has k e n  recognized also in the Eocene 
of Maqland. It is rather common form, and was apparently 
mistaken by Lonsdale, and,illustrated by him as an immature 
form of O~uycltocella digitata (Mort.). These two forms, how- 
ever, are distinctly different. 

Fortlzutw~~  MI^ 1ocalify.-Vincentoivn limesand, Vincentown 
( I 54), Timber Creek and near hlullica Hill (Gabb and Horn). 

Geographic distributim~.-New Jersey ; also Eocene of Mary- 
land. 
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Blnuotra dlojuncta Gabb & Horn. 

Plate XXIII., Fig. 13. 

1862. Biflustra &sjuncta G. & H., Jour. Acad. Nat. Sci. Phil., 
2nd ser., vol. 5, p. 153, pl. 20, fig. 37. 

1864. BiAustra d i s j w t a  Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 3. 

1868. Bdust ra  di~jzmcta Con., Cook's Geol. N. J., p. 722. 

Description.-Zoarium bifoliate, compressed. Zoaxia robust, 
elongate-hexagonal in outline, growing in longitudinal series and 
arranged in quincunx; the zmcia  in each longitudinal series are 
firmly united end to  end, but the adhesion along the lateral mar- 
gins and at  the back is very slight. Z m i a l  apertures terminal, 
oval, somewhat variable in form; the floor of the zmcium sloping 
upward in front and merging into the surface of the zoarium in 
such a manner as to  nearly or quite obliterate the anterior margin 
of the aperture. Outer surface of the zmcia  smooth, rounding 
slightly inward to the aperture and to the constriction ktween 
the apertures in the same longitudinal series. 

Rcmwks.-This species is one of the rarer forms, and has not 
been met with in the recent collections. I t  was founded upon two 
fragments only, and even these seem to have been lost or 
destroyed. The characters of the species are such, however, if 
the original description and illustration of Gabb and Horn are 
wcurate, that it can be easily recognized should it be met with in 
the future collections. 

F o r t h a  u d  locality.-Timber Creek and near Mullica Hill 
(Gabb and Horn).  

Geograp'hdc distributiott.-New Jersey. 

Family MEMBRANIPORIDAE. 

Genus AMPHIBLESTRUM Gray. 

Amphlbleotrum heteropora (Gabb & Horn). 

Plate XXIII., Figs. 14-16. 

1862. Reptoflwtrclla ? hctcropora G. & H., Jour. Acad. Nat. 
Sci. Phil., 2d ser., vol. 5, p. 162, pl. 20, fig. 50. 
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1864. Reptoflustrclla ( ? )  hetmopora Meek, Check List. Inv. 
Foss. N. A., Cret. and Jur. p. 4. 

1868. Rrptoflrrstrclla ? hcfcropora Con., Cooks Geol. S. J., p. 

723. 
I ~ I .  Keptofl~rstrello hctcropora Ulrich, hid. Geol. SUN., 

Eocene, p. 213, pl. 60, figs. 8-9. 

1goj. Rcptofltrstrclla hct~roporca Johns., Proc. Xcad. Nat. Sci. 
Phil., 1 y 5 ,  p. 5. 

Description.-Zoarium encrusting in irregular patches, usually 
growing upon other species of bryozoa. Zocecia in a single layer. 
usually arranged with but little regularity, but sometimes ex- 
hibiting a tendency to grow in radiating lines, longer than wide, 
pointed in front, broadly subtruncate behind; aperture about . r g  
mm. in width, subtriangular in outline with convex sides, often 
approaching an oval form in very long z m c i a ;  bordered an- 
teriorly and laterally by a slightly elevated, rounded ridge which 
becomes obsolete posteriorly. Just in front of the anterior angle 
of the zocrcal aperture is a small subcircular pore, probably the 
point of attachment of an avicularium. Posterior portion of the 
zocecia covered with a regularly convex, smooth wall, which in 
old zoaria is continued over the entire surface, totally obliterating 
the aperture. 

Re~tarks.-This species has been identified by Ulrich from the 
Eocene beds of Maryland, but these Eocene examples are coarser 
in appearance and the front wall of the apertural margin is dis- 
tinctly granular. It  is altogether possible that the Eocene es- 
amples should be considered as a distinct species. 

Forrnatiott arld locality.-Vincentown limesand, Vincentown 
(154)) Timber Creek and near hlullica Hill (Gabb and Horn). 

Geogrcrpllic distribution.-Sew Jersey, also Eocene of Mary- 
land. 

Genus A ~ E M B R A N I P O R A  Blainville. 

Membranlpora plebla Gabb & Horn. 

Plate XXIII., Fig. 17. 

1862. Mctrzbra~lipora plcbia G. & H., Jour. Acid. Nat. Sci. Phil., 
2d ser., vol. 5, p. 158, pl. 20, fig. 43. 

NEW JERSEY GEOLOGICAL SURVEY



MOLLUSCOIDEA. 335 

1864. Mmtbranipora plcbia Meek, Check List Inv. Foss. N. A.. 
Cret. and Jur., p. 3. 

1868. Mernbranipora plcbeia Con., Cook's Geol. N. J., 'p. 723. 
1896. hlc~tcbrauipma plebn'a Ulrich, Zittel-Eastman Text Bmk 

of Pal., p. 287, fig. 478. 

Descriptbt.-Zoarium encrusting, growing upon shells, echi- 
noids and other bryozoans. Zoaecia in a single layer, from .3 
mm. to  .4 mm. in length, their width about two-thirds the length, 
usually with a quincunxial arrangement, the adjacent ones sepa- 
rated by a distinct depressed line which sometimes widens so as 
to form small open spaces. Zoaecal apertures elliptical or ovate 
in outline, large, leaving a very narrow zocecial wall. Ovicells 
variable in their distribution, sometimes abundant, but usually 
much scattered. Avicularia few in number. 

Formation and locality.-Vincentown limesand, Vincentown 
 IS^), near Mullica Hill (Gabb and Horn).  

Geographic distribufio11.-New Jersey. 

Membranlpora annuloidea Ulrich and Bsssler n. sp. 

Plate XXIII., Fig. 18. 

Description.-Zoarium encrusting. Zoaecia from . j mm., to 
.6j mm. in length, their width about three-fourths their length, 
more or  less hexagonal in outline, sharply defined by depressed 
furrows. Zoaxial apertures about .2 mm. in length, subovate in 
outline, surrounded by a rather broad, somewhat elevated, 
rounded marginal rim which is marked by a series of from 10 to 
13 small subcircular pits with raised borders. Ovicells variable 
in their distribution, either abundant or much scattered, usually 
a little broader than long with the side next the zoaecial aperture 
somewhat flattened, about . I  j mm. in width. 

Remarks.-This species is rather rare at Vincentown. M'hen 
worn, the marginal ring of pits about the zoaecial apertures are 
more or  less obscure and sometimes ivanting entirely. The species 
somewhat resembles the Italian Tertiary species M. an~tlilris Man- 
zoniV1 b ~ ~ t  differs in having more rounded zmcia  ancl more 
numerous pores. 

' Bryoz. Foss. Ital., 4th Contrib., p. 7, Tav. I ,  fig. 6. 
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Formnation and locality.-Vincentown limesand, Vincentoitq 

(154). 
Geographic distribution.-New Jersey. 

Membnni  pora nematoporoldes Ulrich and Baseler n. sp. 

Plate XXIV., Figs. 1-2. 

Description.-Zoarium consisting of narrow subquadrangular 
or  subcylindrical branches .6 to .7 mm. in diameter which are 
celluliferous on all sides, the zmcia  being arranged in from 
four to six vertical rows. Zmcia  about twice as long as wide, 
their length about .33 mm., surrounded by a rather sharp, slightly 
elevated rim which is surmounted by a series of sharp tubercles 
or minute spines. Avicularia rather numerous, very large and 
beak-like. 

Rmrks . - In  its method of growth and general aspect this 
species resembles members of Ulrich's genus N e ~ ~ t o p o r a . .  The 
species is not uncommon at Vincentown, and may be easily 
recognized by the spines surrounding the zooecial apertures and 
by the large beak-like avicularia. 

Formation and locality.-Vincentown limesand, Vincentown 
(154). 

Geogrclpltic distn'bp~tion.-New Jersey. 

Membnnlpora Jerseyenslo Ulrich and Bassler n. sp. 

Plate XXIV., Fig. 3. 

Description.-Zoarium bifoliate, zmcia  from .6 t o  .85 mm. in 
length and from .45 to .so mm. wide, arranged more or  less 
regularly in quincunx. Zmcial apertures subelliptical in out- 
line, .4 to .5 mm. in length, their width from one-half to  three- 
fourths the length. The spaces between the zoaecial apertures 
rounded and occupied by numerous, rather large pores. Ovicells 
usually abundant. 

Remarks.-This species may be recognized by the numerous 
pores occupying the interapertural spaces. I t  is not uncommon 
at Vincentown. 

Formatwn attd locality.-;Vincentown limesand, Vincentown 
(154). 

Geographic distribution.-New Jersey. 
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Membranipora perampla Qabb & Horn. 

Plate XXIV., Fig. 4. 

1862. Membranipora perml.pla G. & H., Jour. Acad. Nat. Sci. 
Phil., 2nd ser., vol. 5, p. I 58, pl. 20, fig. 42. 

1864. Membranipora perampla Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 3. 

1868. Membranipora perampla Con., Cook's Geol. N. J., p. 723. 
1905. Membranipora perampla Johns., Proc. Acad. Nat. Sci. 

Phil., 1go5, p. 5. 

Description.-Zoarium encrusting, growing upon other bry- 
ozoa and upon shells. Zocecia forming a single layer, more or  
less regularly hexagonal in outline, usually about .45 mm. in 
length with the width twclthirds the length, arranged in quin- 
cunx, not surrounded by a distinct depressed line, though at the 
angles the surface is usually slightly depressed. Aperture large, 
elliptical or  sometimes nearly circular in outline, the zoczcial 
walls thin. Both ovicells and avicularia rare or entirely wanting. 

Formation and locality.-Vincentown limesand, Vincentown 
( I 54), near M'ullica Hill (Gabb and Horn). 

Geographic distribution.-New Jersey. 

Genus PYRIPORA d70rbigny. 

Pyrlpora lrregularlr Gabb & Horn. 

Plate XXIV., Fig, 5. 

1860. Hippothoa irregularis G. & H., Proc. Acad. Nat. Sci. 
Phil., 1860, p. 366. 

1860. Hippothoa iwegulaais Gabb, Jour. Acad. Nat. Sci. Phil., 
ad ser., vol. 4, p. 400, pl. 69, figs. 18-20. 

1862. Pyripwa irregrtloris G. &. H., Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 5, p. 157, pl. 20, fig. 40. 

1864. Pyripora irregitlaris Meek, Check List Inv. Foss. N. A,, 
Cret. and Jur., p. 3. 

1868. Pyripora irregulmis Con., Cook's Geol. N. J., p. 723. 

1905. Pyripora irregularis Johns., Proc. Acad. Nat. Sci. Phil., 
'905, P. 5. 

22 PAL. 
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Description.-Zoariurn incrusting, composed of robust z m i a  
about .5 rnm. in length, frequently branching, one or two 
branches being given off laterally or anteriorly from a single 
zomium at various angles. Zoczcia pyriform, strongly con- 
vex towards the front, with thin, unornamented walls, very 
narrow posteriorly, becoming rapidly wider anteriorly, in some 
cases becoming nearly elliptical. Apertures large, subelliptical in 
outline, situated anteriorly, sometimes bordered posteriorly by a 
slightly-elevated lip. Ovicells often present. 

Remrks.-The colonies of this species have been usually ob 
served growing upon Onychocella digitcata, and only in rare in- 
stances are there more than 10 or 12 zmcia  in one group. 

Formation and locality.-Vincentown limesand, Vincentown 
(154), Timber Creek and near Mullica Hill (Gabb and Horn). 

Geographic distribtction.-New Jersey. 

Genus PLANICELLARIA d'orbigny. 

Planlcellaria oculata d'orbigny. 

Plate XXIV., Figs. 67. 

18jo. Plmicellaia oczdata d'orbigny, Pal. Franc., Terr. 
Cret. Tom., 5, p. 37, pl. 653, figs. 1-5. 

Descriptio91,-Zoarium consisting of cylindrical branches 
more or less subelliptical in cross-section, with from 8 to 10 

longitudinal rows of zooecia. Zocecia arranged more o r  less reg- 
ularly in quincunx, sharply separated, about 0.6 mm. in length. 
Zwcial  apertures small, elliptical in outline, about 0.1 mm. in 
length, around the aperture of each zmcia  is a rather broad, 
slightly convex region extending to the zmcial margin, except 
above, where there is a rather large ovicell. The ovicells upon 
the narrower sides of the branches much larger than those upon 
the broader and flatter sides. 

Formation and locality.-Vincentown limesand, Vincentown 
(154). 

Geographic distribution.-New Jersey. 
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Planiceliarla cyllndrlca Qabb & Horn. 

Plate XXIV., Fig. 8. 

1862. Flustrella cylitrdrica G. & H., Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 5 ,  p. 161, pl. 20, fig. 49. 

1864. Flustrella cylindrica; Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 4. 

r 868. Flustrella cylindrica Con., Cook's Geol. N. J., p. 723. 

Description.-Zoarium consisting of cylindrical or oval ( ?) 
branches, with six longitudinal rows of zoecia in the type speci- 
men, arranged in quincunx. Zmcia  divided externally into two 
subequal regions; the anterior region convex and oval, with its 
longest diameter the greater, pierced in its center by a circular 
or oval aperture whose diameter is about one-third the width 
o f  the zoaxium ; the posterior region is flatter and supports a s u b  
quadrate labiate process, probably the point of attachment of an 
avicularium, which is depressed behind and elevated in front; it 
is truncated above so that the opening is directed forward and 
upward. 

Remarks.-This species resembles the last, differing chiefly in 
the smaller number of rows of zocecia. 

Formation and locality.-Vincentown limesand, near Mullica 
Hi l l  (Gabb and Horn), Vincentown ( 154). 

Geographic distribution.-New Jersey. 

Genus E ~ H A R I N E L L A  dlOrbigny. 

Eooharinella altlmurallo Ulrich and Bsseler n. ep. 

Plate X X N . ,  Figs. g-10. 

Description.-Zoariurn encrusting, zocecia subrhomboidal in 
outline, about 0.5 mm. in length, with very thin walls. At each 
angle is a rather large avicularium, subcircular or subelliptical in 
outline, with walls somewhat thicker than those of the zmcia. 

Remarks.-This is a very distinct species, abundant at Vincen- 
town, which may be easily recognized by its thin walls and 
prominent avicularia 
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Fortnutioft atrd locality.-Vincentown limesand, Vincentown 

(154). 
Geographic disf rhttion8.-New Jersey. 

Genus REPTOMULTICAVA d'orbigny. 

Reptomultlcava cepularlo Gabb & Horn. 

1860. Reptot~trtlticava cepularis G. & H., Proc. Acad. Nat. Sd. 
Phil., 1860, p. 367. 

1860. Reptonrulticava cepularis Gabb, Jour. Acad. Nat. Sci. 
Phil., 2nd ser., vol. 4, p. 401, pl. 69, figs. 33-35. 

1862. Rcptondticava crepularis G. & H., Jour. Acad. Nat. Sci. 
Phil., 2nd ser., vol. 5, p. 177. 

1864. Rep to nttt lticuva cepularis Meek, Check List Inv. Foss., 
Cret. and Jur., p. 4. 

1868. Reptorr~~dticava ccpitlaris Con., Cook's Geol. N. J., p. 723. 

1905. Reptolnulticava cepularis Johns., Proc. Acad. Nat. Sci. 
Phil., 1go5, p. 5. 

Description.-Zoarium encrusting in large masses, forming 
irregular tubercles or  nodes, composed of a large number of 
layers of zocecia superposed upon each other. Zoaecia angular, 
crowded, irregular, separated by prominent walls, sometimes with 
distinct depressed lines between them. The width of one zoarium, 
the type specimen, is over 60 mm. in one direction. 

Fortturtioll a d  locality.-Vincento\vn limesand, Timber Creek 
(Gabb and Horn). 

Geographic distribution.-New Jersey. 

Family URIBRILINIDAE. 

Genus CRIBRILINA Gray. 

Crlbrllina sagena (Morton). 

Plate XXIV., Figs. 11-12. 

1834. Flustrcr sagma Mort., Synop. Org. Rem. Cret. Gr. U. S., 
P. 79, PI. 13, fig. 7. 

1845. Escl~arifla. ? sagcrla Lons., Quart. Jour. Geol. Soc. Land., 
vol, I, p. 71, figs. a-c. 
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1862. Pl iophha sagena G. & H., Jour. Acad. Nat. Sci. Phil., 
- 

and ser., vol. 5, p. 150, pl. 20, fig. 34. 
1864 Pl iophka sagw Meek, Check List Inv. Foss. N. A,, Cret. 

and Jur., p. 3. 
1868. Pliophlaa sagem Con., Cook's Geol. N. J., p. 722. 
1905. PlbpltkPa sagma Johns., Proc. Acad. Nat. Sci. Phil., 

' 9051  P. 5.  
Description.-Zoarium consisting of rather broad, irregularly 

branching, more or less tortuous plates composed of several layers 
of z m i a  superimposed one upon the other. Z m i a  in close con- 
tact all around, elongate-subelliptical or subquadrangular in out- 
line; from 0.3 mm. to 0.4 mm. in length, the width usually about 
one-half the length, arranged more or less regularly in longi- 
tudinal lines and in quincunx. Zmcial  apertures terminal, small, 
o. I mm. or less in diameter, subcircular or subquadrate in outline; 
back of the aperture the outer surface of the zmcia  is covered by 
a thin, nearly flat or slightly convex wall, which is marked by 
about 16 straight rows of fine perforations, which extendl inward 
from and at right angles to the margin of the zmcium. Avicu- 
laria small, subcircular or subelliptical. in outline, two in number 
for each z m i u m ,  situated one on either side of the zocecial aper- 
ture. Ovicells scattered irregularly over the surface of the 
zoarium, usually not abundant; they are smooth; dome-shaped 
bodies, considerably larger than the zmcial apertures just above 
which they are always situated. 

Rcmurks.-Next to  Otyclwcella digitata this is the commonest 
species of bryozoan in the Vincqtown fauna. I t  Can be easily 
recognized by its irregularly dividing and more or less twisted, 
flabellate branches. 

Fornation aztd locality.-Vincentown limesand, Vincentown 
( I 54), Timber Creek and near Mullica Hill (Gabb and Horn).  

Grograplz.ic distribzc twtc.,-New Jersey. 

Cribrilina immersa (Gabb & Horn). 

1862. Eschuripora irnrnersa G. Br H., Jour. Acad. Nat. Sci. 
Phil., 2nd ser., vol. j, p. 149. 

1864. Escltaripora irrlrrtersa Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 3. 
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1868. Escaripora immevsa Con., Cook's Geol. N. J.. p. 722. 
1905. Escharipora immersa Johns., Proc. Acad. Nat. Sci. Phil., 

'905, P. 5. 

Description.-Zoarium consisting of large, thick, tortuous, 
anastomosing plates with zoaecia on both sides. Zoczcia elm- 
gate-oval with parallel sides. Zoaecial apertures occupying the 
entire width of the visible portion of the zoecia, and from one 
fourth to one-fifth of its length, the front margin rounded, the 
posterior margin straight. Surface of the zoaxia back of the 
aperture very distinctly depressed below the surface of the 
zoarium, marked by five or six pairs of transverse furrows 
which reach almost to the middle, leaving a narrow, median, 
imperforate line. Xvicularia numerous, but the exact number 
not determined, situated in advance of and around the apertures. 

Remarks.-This species was establislled upon a single large 
zoarium, IOO mm. in length by 50 mm. in width and height, 
which is the only specimen as yet observed. 

Fornta.tiort and locality.-Vincentown limesand, Tiinber Creek 
(Gabb and Horn). 

Geographic distribuf ion.-New Jersey. 

Genus MEMBRANIPORELLA Smitt. 

Membraniporella abbottil (Gabb & Horn). 

Plate XXIV., Figs. 13-14. 

1862. Escltaripora Abbottii G. & H., Jour. Acad. Nat. Sci. 
Phil., and ser., vol. 5, p. 149, pl. 20, fig. 33. 

1862. Reptesclrariporn n ~ r g i n u t n  G. & H., Jour. Acad. Nat. 
Sci. Phil., 2nd ser., vol. 5, p. 151, pl. 20, fig. 35. 

1864, Escharipora Abbottii Meek, Check List Inv. Fms. N. A., 
Cret. and Jur., p. 3. 

1864. Raptascharipora marginata Meek, Check List Inv. Foss. 
N. A., Cret. and Jur., p. 3. 

1868. Eschariporn Abbottii Con., Cook's Geol. N. J., p. 722. 
1868. Reptcscaripora lnargiiiata Con., Cook's Geol. N. J., p. 

722. 
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1896. Metnbraniporella Abbotti Ulrich, Zittel-Eastman Text 
Book of Pal., p. 287, fig. 479. 

1905. Escharipora abbottii Johns., Proc. Acad. Nat. Sci. Phil., 

1905, P. 5. 
Description.-Zoarium encrusting or growing in bifoliate 

plates. Zoaecia elongate-subelliptical or subhexagonal in outline, 
usually arranged in more or less regular longitudinal series and 
in quincunx, about 0.5 mm. in length, the length about twice the 
width. Z m i a l  apertures subcircular or subquadrate with 
rounded angles, sometimes rounded in front and truncate pos- 
teriorly; they are situated anteriorly and occupy about one-third 
of the length of the zocecium ; back of the aperture the surface is 
covered by a thin, flat or slightly convex wall slightly depressed 
below the z m i a l  margin, which is marked by about 14 or 
15 lateral grooves radiately arranged posteriorly, leaving a nar- 
row, smooth area along the median line, these grooves are 
either slit-like openings through the wall or they are pierced by 
lines of pores, it cannot be determined which from the specimens 
observed. Avicularia usually two to each zocecium, subovate in 
outline and situated one on each side of the z m i a l  aperture, from 
the lateral margins of which they are directed obliquely outward . 
and backward. Ovicells present or absent, subglobular in form, 
situated just in front of the zocecial apertures. 

R m k s . - 4 a b b  and Horn apparently gave two names to this 
species, Escharipora Abbottii to those forms in which the ovi- 
cells are wanting, and Reptcschar'pora wturgi~zata to  those in 
which the ovicells are present. Both conditions are apparently 
present in one and the same species. The species resembles 
Cribrilina modesta Ulrich,' from the Eocene of Maryland, and 
if the grooves upon the outer walls of the zmcia  should be found 
t o  be! furnished with lines of pores in their bottoms, and not to  
.be open slits, the species should doubtless be referred to the genus 
Cribdim rather than Membraniporella. 

Formution ad locality.-Vincentown limesand, Vincentown 
( 154), near Mbllica Hill (Gabb and Horn). 

Geographic &stribution.-New Jersey. 

'Md. Geol. Surv., Eocene, p. 218, pl. 60, Figs. 11-13. 
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Membnnlporella dlrtsnr ((3abb and Horn). 

Plate XXV., Fig. I .  

1862. Escharipora distans G. & H., Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 5, p. 148, pl. 20, fig. 32. 

1864. Escharipora distnns Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 3. 

1868. Escmipora distcnts Con., Cook's Geol. N. J., p. 722. 

Description.-Zoarium robust, apparently consisting of a tor- 
tuous, anastomosing series of plates with zocecia on both sides. 
Zoaxia small, elongate, often acuminate at  the proximal end, 
arranged in longitudinal lines and quincunx, apparently sepa- 
rated longitudinally sometimes to the extent of the length of a 
zoaeciurn; the longitudinal series are very close together and 
occasionally, though rarely, the ornamented portions of two 
zmcia  occur without any depression between them. Zoaecial 
apertures small, round, oval or subquadrate, usually bordered by 
a thickened raised lip which is usually continued around the 
avicularia and disappears towards the proximal end. Outer wall 
of the posterior portion of the zocecia not differentiated from the 
general surface of the zoarium, but just back of the aperture there 
is an elongate, subelliptical, differentiated area which is pierced 
by 10 or 12 slit-like pores directed at  right angles to the margin 
of the elliptical area, leaving a central imperforate space. Avicu- 
laria small, subovate or subelliptical, situated one on either side 
of each zocecial aperture, from the margin of which they are 
directed obliquely outward and backward. Ovicells large, elon- 
gate, rounded anteriorly and generally constricted near the 
zocecial aperture, marked above by an impressed circle or  ellipse 
which circumscribes a hemispherical portion covering the larger 
part of its surface. 

Remarks.-This species is imperfectly known as it has not been 
met with in the recent collections ant1 the original specimen seems 
to have been lost or destroyed. It seems to be characterised, 
however, by the apparent separation of the zocecia in the longi- 
tudinal series upon the surface of the zoarium, and also by the 
large hemispherical ovicds. 
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Formation and locality.-Vincentown limesand, Timber Creek 
(Gabb and Horn). 

Geographic distribution.-New Jersey. 

Family MIUROPORIDAHI. 

Genus REPTOPORINA dpOrbigny. 

Reptoporlna carlnata Gabb and Horn. 

1860. Cellepora carinuta G. & H., Proc. Acad. Nat. Sci. Phil., 
1860, p. 366. 

1860. Cellepora carinata Gabb, Jour. Acad. Nat. Sci. Phil., ad 
ser., vol. 4, p. 400, pl. 69, figs. 24-26. 

1862. Reptoporina carinda G. & H., Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 5, p. 144. 

1864. Reptoporina cari?zata Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 3. 

1868. Reptoporina cariwta Con., Cook's Geol. N. J., p. 722. 
IPS. Cellepora carinata Johns., Proc. Acad. Nat. Sci. Phil., 

1905, P. 5. 

Description.-Zoariurn encrusting. Zoaecia sharply defined, 
elongate-hexagonal, the sides straight, the proximal end nar- 
rowest, arranged in regular quincunx. Zoaecal apertures anterior 
in position and directed obliquely forward, ovate to subquadrate 
in outline, proximal margin straight or concave (sometimes with 
a median tooth projecting forward?). Outer surface of the 
zoaecia carinate along the median line or rarely rounded, the 
carina reaching its highest point a little back of the aperture, 
from which point the surface slopes downward in front to the 
proximal margin of the aperture. Upon the sloping surface 
between the highest point of the outer zmcal  wall and the proxi- 
mal margin of the aperture, is a small pore which doubtless in- 
dicates the position of an avicularium. 

. Remarks.-This species may be distinguished from any of its 
associates by the elongate-hexagonal, usually carinate zocecia, 
with the avicularia situated just back of the proxin~al niargin of 
the aperture 
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Formation and locality.-Vincentown limesand, Timber Creek 
(Gabb and Horn).  

Geographic distribution.-New Jersey. 

Genus REPTEXHARELLINA d'orbigny. 

Reptercharelllna prolifera Gabb & Horn. 

Plate XXV., Fig. 2. 

1862. Rcpfescharellina prolifma G. & H., Jour. Acad. Kat. Sci. 
Phil., 2nd ser., vol. j, p. 136, pl. 20, fig. 28. ' 

1864. Escharellina prolifera Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 3. 

1905. R~pteschmellina prolif ma Johns., Proc. Acad. Nat. Sci. 
Phil., 1905, p. 5. 

Description.-Zoarium incrusting. Zocecia arranged in quin- 
cunx and in radiating lines from a central group of two or three 
z m i a  which are somewhat smaller than the rest although per- 
fectly developed in all their structural details; form of the zoaecia 
oval, elongated, convex, slightly more elevated a t  the distal than 
at  the proximal end, separated from each other laterally by dis- 
tinct depressed lines produced by the meeting of the convex 
surfaces, and anteriorly by the elevation of the distal extremity 
above the proximal extremity of the succeeding zoceciuin. 

Zocecial apertures rounded-subquadrate to circular in outline, 
bordered by an abrupt but little thickened lip which also encircles 
the avicularia. Avicularia rather large, genkrally elongated 
longitudinally, often narrowed at their anterior extremity, situ- 
ated one about midway upon either side of each z m i a l  aperture. 
Ovicels numerous, small, subglobular, rounded anteriorly and 
emarginate at the b r d e r  of the zmcial  aperture. 

Remarks.-This is a rare form which has not been met with 
in the recent collections, but its characters seem to be sufficiently 
distinct to admit of its easy recognition in case it is met with in 
future collections. 

Formation, a d  locality.-Vincentown limesand, near Mullica 
Hill (Gabb.and Horn).  ' 

Geographic distribu.tion.-New Jersey. 
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Genus MICROPORA Gray. 

Mlcropora cyllndracea Ulrich and Bassler n. sp. 

Plate XXV., Fig. 4. 

Descriptiotr.-Zoarium consisting of cylindrical stems about 
0.5 mm. in diameter, celluliferous on all sides with about nine 
longitudinal rows of zocecia. Z m i a  elongate, subelliptical in 
outline, slightly truncated posteriorly by the rounded end of the 
one next behind, about 0.5 mm. in length with the width a little 
less than one-half the length, surrounded by a slightly raised, 
narrow, convex border. Zmcial apertures anterior, small, 
subsernicircular in outline, nearly twice as wide as long. Back 
of the aperture the surface of the zoecia is covered by a 
thin, flat wall, slightly depressed below the raised zmcial mar- 
gin, through which a little in front of the mid length of the 
zocecium, there is a pair of small, longitudinal, slit-like pores, one 
on each side clme up to the raised border. Avicularia frequently 
present, situated in the lower, right-hand comer of the zocecia. 

Fortnation and locality.-Vincentown limesand, Vincentown 
(154). 

Geographic distribution.-New Jersey. 

Micropora pulchra Ulrich and Baasler n. sp. 

Plate XXV., Fig. 3. 

Descriptio?t.-Zoarium consisting of cylindrical branches, 0.5 
mm. to  I mm. in diameter, which divide dichotomously, with 
zoaecial openings on all sides, the openings arranged in from 
6 to g longitudinal rows. Zocecia rather narrowly elongate, 0.6 
mm. to  0.7 mm. in length, with the width less than one-half the 
length, rounded anteriorly and truncated posteriorly by the 
rounded extremity of the zmcium just behind, surrounded by a 
low, narrow, ridge-like border. Zocecial apertures anterior, 
rather small, transversely subelliptical in outline, their length 
about twethirds their width; back of the aperture the surface of 
the zocecia is covered with a thin, slightly convex wall, without 
perforations, a little depressed below the marginal border. Just in 
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front of the aperture of each i m c i u m  is a small, sukircular 
aviculariurn. 

Remarks.-This species may be easily distinguished from the 
last by its somewhat larger size, by the different shape of the 
zmcial apertures, and by the absence of pores in the external 
zocecial walls. 

Fortrumtion and locality.-Vincentown limesand, Vincentown 
(154). 

Geographic dist&t&ion.-New Jersey. 

Micropora 7 vincentownenrir Ulrich and Bassler n. sp. 

Plate XXV., Fig. 9. 

Descriptiorr.-Zoarium encrusting. Z m i a  about 0.5 mm. in 
length, the width usually a little less than the length, more or 
less regularly hexagonal in outline, with the anterior and 
posterior sides shorter than the others. Zooecia bounded by shal- 
low furrows, in the bottom of each of which is a very narrow, 
slightly-elevated ridge. Zocecial apertures anterior in bsition 
small, subcircular or transversely subelliptical in outline, the 
posterior margin usually truncated, bordered by a rather thick, 
moderately-elevated rim. Surface of the zoaxia, back of the 
apertures, covered with a thin, gently convex wall without per- 
forations of any sort. 

Renmrks.-This species may be recognized by its encrusting 
habit of growth, by the short and broad, hexagonal zoaxia and 
by the absence of perforations in the external zoaxial wall. 

Formation and locality.-Vincentown limesand, Vincentown 
(154). 

Geographic distribu,fion.-New Jersey. 

Family MIOROPOREILLIDAE. , 

Genus ~ ~ I C R O P O R E L L A  Hincks. 

Microporella rparsipora Ulrich and Bassler n. ep. 

Plate XXV., Fig. 8. 

Description.-Zoarium encrusting. Z m i a  more or less s u b  
elliptical in outline, separated by rather distinctly depressed fur- 
rows, arranged in a more or less irregular manner, from 0.4 to 0.5 
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mm. in length. Zmcial apertures situated anteriorly, small, 
transversely subelliptical in outline or semicircular by reason of 
the straightening of the posterior margin, bordered by a rather 
broad, slightly-raised rim. Surface of the zoaecia, back of the 
aperture, moderately convex. Avicularia rather abundant, large 
and conspicuous, frequently more or less elongate. 

Formation and locality.-Vincentown limesand, Vincentown 
(154). 

Geographic distribution.-New Jersey. 

Genus MONOPORELLA Hincks. 

Monoporalla exwrta (Gabb and Horn). 

Plate XSV., Figs. 5-7. 

1862. Cellepora vxserta G. & H., Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 5, p. 125, pl. 19, fig. 6. 

1864. Cellepora exserta Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 3. 

1868. Cellepora exserta Con., Cook's Geol. N. J., p. 722. 
1 9 5 .  Cellcporrca cxscrta Johns., Proc. Acad. Sa t .  Sci. Phil., 

1905, P. 5. 

Dtscription.-Zoarium usually small and radiating, encrusting 
shells and other bryozoa. Zocecia arranged irregularly, subovate 
in outline, very prominent, presenting the appearance of being 
attached by only a portion of the base, somewhat barrel-shaped, 
contracted towards the base and also towards the aperture, 
aperture terminal, large, round or transversely elliptical, directed 
upwards and forwards with a slight thickening or lip about the 
margin. 

Remcllrks.-The zoaria of this species are usually small, con- 
taining from 30 to 40 zocecia, but larger ones occasionally occur 
with one hundred or more zocecia. The species can be recognized 
by the exsert, irregularly placed zocecia, which give the zoaria, 
even t o  the naked eye, an unusually rough appearance. 

Formation and locality.-Vincentown limesand, near Mullica 
Hill (Gabb and Horn) ,  Vincentown ( I 5.1) .  

Geographic distribr4tion.-New Jersey. 
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Genus PORINA d'orbigny. 

Porina labiata (Gabb & Horn). 

Plate XXVI., Figs. 1-6. 

1862. Crescis labiata G. &. H., Jour. Acad. Nat. Sci. Phil., 2nd 

ser., vol. 5, p. 177, pl. 21, fig. 6g 
1864. Crcscis labiata Meek, Check List Inv. Foss. N. A., Cret. 

and Jur., p. 4. 
1868. Crescis labiata Con., Cook's Geol. N. J., p. 723. 

1905. Crcscis labiata Johns., Proc. Acad. Nat. Sci. Phil., IgOj, 

Drscriptiolt.-Zoarium consisting of flattened branches, which 
divide irregularly, varying from 0.6 mm. to 2 mm. in width, the 
thickness k i n g  about one-half or a little more than one-half the 
width, and the cross section subelliptical. Z m c i a  occupying both 
sides of the branches, scattered or arranged more or less regularly 
in rows; the apertures circular, usually bordered by a slightly 
raised, rather broad rim ; mesopores very small, scattered between 
the zmcia. Certain of the zoaecia are modified to form ovicells 
by the inflation of the surface of the zoarium at one side, giving 
to the aperture an oblique direction; these ovicells are scattered 
irregularly over the surface, sometimes being nearly absent, while 
in other specimens nearly every zoceciurn has been so modified. 

Forlnationi and locality.-Vincentown limesand, Vincentown 
( 1 5 4 ) ~  Timber Creek and near Mullica Hill (Gabb and Horn). 

Geographic distribution.-New Jersey. 

Porina quadrangularis (Gabb & Horn). 

Plate XXVI., Figs. 7-8. 

1862. Etctalophra quudra,ngzi.laris G. & H., Jour. Acad. Nat 
Sci. Phil., 2nd ser., vol. 5, p. 170, pl. 21, fig. 58. 

1864. Eirtalophora qlladrm~gularis Meek, Check List Inv. Foss. 
N. A., Cret. and Jur., p. 4. 

1868. Etltalophora qrtadrangularis Con., C d ' s  Ged. N. J., p. 
723. 
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Dcscriptiotr.-Zoarium consisting of quadrangular branches, 
which are rounded at  the angles. Z m i a  arranged on the four 
faces, the apertures alternating in position, the proximal margin 
of the aperture produced into a prominent lip, which is p in ted  
and projects forward in the center, ernarginate on the sides, the 
distal margin of the aperture merging into the surface of the 
zoa r ium. \ 

Rerrwks.-No specimens agreeing with the original figure .and 
description of this species have been met with in the recent collec- 
tions. Certain specimens do occur, however, which have a large 
number of accessory pores, absent in Gabb and Horn's figure, 
which are believed to belong here. The type is apparently lost, 
but it was probably a specimen in which these pores were wanting. 

Fortrratiotr and locality.-Vincentown limesand, Timber Creek 
(Gabb and Horn). 

Geographic distribrdio~%.-New Jersey. 

Porina coronata (Reuss) ? 

Plate XXVI., Fig. 11. 

1869. Acroporn coro~rata Reuss, Pal. Stud., p. 277. 

Description.-Zoarium consisting of flattened branches from 
I mm. to 4 mm. in width, and I mm. or  less in thickness. Zoaecia 
not sharply differentiated externally; arranged more or less 
irregularly over the entire surface, sometimes in quite regular 
longitudinal lines, zooxial apertures circular, about 0.16 mm, in 
diameter, the interspaces covered with numerous, more or less 
irregularly scattered accessory pores. 

Remarks.-This species seems to be identical with the 
European form, but until authentic specimens can be actually 
compared, the identification may be made with a query. 

Formation a t d  locality.-Vincentown limesand, Vincentown 
(154). 

Geographic distribution.-New Jersey. 
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Family ESOHBRIDAE. 

Genus LEPRALIA Johnston. 

Lepralla aspera (Gabb & Horn). 

Plate XXVI., Fig. g. 

1862. Reptocelleporaria aspera G. & H., Jour. Acad. Nat. Sci 
Phil., 2nd ser., vol. 5, p. 131, pl. 19, fig. 14. 

1864. Reptoc~lleporia aspera Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 3. 

1868. Reptocelleporia aspera Con., Cook's Geol. N. J., p. 722. 

1905. Reptocelleporan'a aspera Johns., Proc. Acad. Nat. Sd. 
Phil., 1905, p. 5. 

Description.-Zoarium encrusting, composed of numerous 
superimposed layers, sometimes presenting a knotted or coarsely 
tuberculous surface. Zocecia oval to rounded hexagonal in form, 
placed irregularly but with a tendency to a general arrangement 
in one direction in the same region, convex and very prominent 
on the surface, separated by deep irregular depressions. ZoaecaI 
apertures anterior but not terminal, broader than long, semi- 
circular to rounded subquadrate in outline, usually with the 
proximal margin straight, outer surface marked by a small 
number of large, rounded elevations placed irregularly, and with 
those nearest the edge elongated with grooves between them 
which resemble the slit-like openings of Membraniporella, these 
grooves are present around the entire margin of the zocecia, and 
at their outer extremity a small pore is usually seen piercing the 
outer wall. 

Formution and 1ocalitjl.-Vincentown limesand, Timber Creek 
and near Mullica Hill (Gabb and Horn).  

Geographic distribution.-New Jersey. 

Genus MUCRONEUA Hincks. 

Mucronella muralis (Gabb & Horn). 

Plate XXVI., Fig. 10. 

1862. Escharinella muralis G. & H., Jour. Acad. Nat. Sci. 
Phil., and ser., vol. 5, p. 140, pl. 19, fig. 23. 
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1864. Escharinella muralis Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 3. 

1868. Eschrrrinella muralis Con., Cook's Geol. N. J., p. 722. 
1905. Esclmrinella m~rralis Johns., Proc.' Acad. Nat. Sci. Phil., 

'905, P. 5. 
Description.-Zoarium composed of flattened, rather narrow, 

irregularly dividing branches, with from four to eight rows of 
zocxcia upon each side. Zocecia subrhomboidal, their outer sur- 
face smooth, slightly convex, more depressed at the proximal 
than at the distal end, the adjacent ones often separated by a 
very slight raised line in the bottom of the depression formed 
by the meeting of the convex surfaces. Zocecial apertures small, 
terminal, sometimes rounded anteriorly with the proximal margin 
straight, sometimes subquadrate, often with a small tooth-like 
projection directed forward from the proximal margin. Avicu- 
laria small, circular, equal in number to the zocecia, situated just 
in advance of and close to  the zoaecial apertures. 

Formution and locality.-Vincentown limesand, Vincentown 
( I  54), near Mullica Hill (Gabb and Horn). 

Geographic distribution.-New Jersey. 

Mucronella typlca (Oabb 8t E I o ~ ) .  

Plate XXVI., Figs. 12-13. 

1860. Cellepora typica G. & H., Proc. Acad. Nat. Sci. Phil., 
1860, p. 366. 

1860. Cellepora typica Gabb, Jour. Acad. Nat. Sci. Phil., and 
ser., vol. 4, p. 400, pl. 69, figs. 27-29. 

1862. Escharifora tyaica G. & H., Jour. Acad. Nat. Sci. Phil., 
and ser., vol. 5 ,  p. 134, pl. 19, fig. 16. 

1864. Escharifora typica Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 3. 

1868. Escharipora typica Con., Cook's Geol. N. J., p. 722. 
1905. Eschariforo typica Johns., Proc. Acad. Nat. Sci. Phil., 

'905, P- 5- 
Description.-Zoarium incrusting in its early stages of growth, 

later rising in free, flattened, bifoliate branches, which divide 
more or less irregularly, usually in one plane, but sometimes 

23  PAL 
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more or less tortuous. Z m i a  as seen on the growing margin 
of the zoarium, broadly suboval in form, but in the mature por- 
tion becoming more or less rhomboidal with the outer wall 
slightly concave, and in very old zoaria their borders not differ- 
entiated; they are arranged mcjre or less irregularly or  in quin- 
cuns, and have a length of about 0.3 mm. Zoaecial apertures 
rounded anteriorly, the proximal margin straight, and when 
perfect with a small tooth-like process extending forward from 
the median line, usually about 0.12 j mm. in width. Avicularia 
from three to five, about each zoaecium, one, usually a little 
larger than the others, situated just in advance of the m i a l  
aperture, two others, one on either side, nearly opposite the 
posterior margin of the aperture, and frequently a second pair on 
opposite sides of the posterior portion of the zoaecium; these 
avicularia are subcircular, and are usually bordered by an ele- 
vated rim-like border. Ovicells rare or absent altogether. 

Formation a.nd locality.-Vincentown limesand, Vincentown 
( 154), Timber Creek and near hbllica Hill (Gabb and Horn). 

Geographic dirtributw +New Jersey. 

Mucronella aapem Ulrich. 

Plate XXVI.. Figs. 14-15. 

1901. Afucrowlla aspera Ulrich, %Id. Geol. Surv., Eocene, p. 
221, pl. 60, figs. 17-18. 

Description.-"Zoarium incrusting, consisting of one o r  more 
layers; surface, under a low power of magnification, presenting 
a decidedly rough aspect. Zocecia varying from ovate-hexa- 
gonal, to sub-rhomboidal, indistinct externally, arranged more 
or less irregularly, though the rows are more regular than they 
appear at first sight; about six in 2 mrn. Apertures rounded 
or subquadrate, 0.13 mm. in diameter, rendered oblique by the 
elevation of the more or less strongly swollen posterior margin 
and the depression of the anterior part. The central portion of 
the raised lip forms a "rnu~ro '~  of greater or less thickness and 
prominence, the same hiding a minute central tooth beneath it, 
and forming with the rest of the thickened portion of the lip, 
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a more or less obscure resemblance to the figure W. Behind the - 

l ip the surface slopes rapidly, and in the most nearly perfect ex- 
ample is granulose. In the depressed space in front of the aper- 
ture there are, normally, three small raised avicularia ( ?  
vibracula), while a few larger avicularia, differing further from 
the others in being divided into two unequal parts by a cros3- 
bar, are scattered without order among the zmcia. Ocecia are 
not often seen. When present they occupy the depressed space 
in front of the aperture, are cucullate, about as large as the 
zocecial aperture and usually bear a furrow running from the 
summit to the concave edge." (Ulrich.) 

Remarks.-This species approaches nearer to M. typica than 
t o  any other, but the zoarium in the two forms is very different, 
this one being incrusting, while the other rises in erect bifoliate 
branches. The surface characters of the zooecia are also suf- 
ficiently distinct to make the two species easily distinguishable. 
Besides its occurrence in the Cretaceous Vincentown beds of 
New Jersey, the species also occurs, and, indeed, was originally 
described from the Eocene of Maryland. 

Formation and locality.-Vincentown limesand, Vincentown 
054). 

G~ographic distribution.-New Jersey ; Eocene of Maryland. 

Mucronella pumila (Qabb & Horn). 

Plate XXVI., Fig. 1617. 

1862. Cellepora plc?nila G. & H., Jbur. Acad. Nat. Sci. Phil., 
2d ser., vol. 5, p. 126, pl. 19, fig. 8. 

1864. Cellepora pumila Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 3. 

1868. CeUepora pumila Con., Cook's Geol. N. J., p. 722. 
1905. Cellepora pumila Johns., Proc. Acad. Nat. Sci. Phil., 

Description.-Zoarium encrusting. Zocecia minute, arranged 
in regular lines longitudinally, but rarely in regular quincunx, 
subovate in outline, convex, bounded by depressed lines formed 
by the meeting of the convex surfaces. Zocecial apertures very 
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small, anterior but not al\vays terminal in position, subquadrate 
in form, without any lip or thickened border. ~v ice l l s  not in- 
frequent, flattened, rounded, sometimes a little wider than the 
zocecia to  which they are attached. 

Formation and locality.-Vincentown limesand, Timber Creek 
(Gabb and Horn) ; Vincentown ( 154). 

Geographic distribution.-New Jersey. 

Class BRACHIOPODA. 

Order ATREMATA. 

Genus LINCULA Bruguikre. 

Lingula eubepatuhta Hall and Meek. 

Plate XXVII., Figs. 20-21. 

1856. Lirtgula sirbspatulata H. & hi., Mern. Am. Acad. Arts 
and Sci., n. ser., vol. 5, p. 380, pl. I ,  figs. 2a-b. 

1864. Lingula subspatlrlata Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 4. 

1875. Lirrgrrla subspatula White, Rep. Geog. and Geol. Surv. 
w. 100th hlerid., vol. 4, p. 169, pl. IS, fig. 4. 

1889. Lirtgtrln srlbspatrrlata ( ?) Whiteaves, Cont. Can. Pal., 
vol. I,  p. 185. 

Description.-Shell subelliptical in outline, pointed posteriorly 
and more or less subtruncate anteriorly, the lateral margins sub- 
parallel, the antero-lateral angles rounded. Surface marked by 
fine, concentric lines of growth, some of which are more con- 
spicuous than others. The dimensions of one of the largest in- 
dividuals observed are: length 19 mm., width 10 mm. 

Rejrzurks.-This species has been observed only in the fauna of 
the Woodbury clay, in which formation at Lorillard it is rather 
common. Among some thirty or more individuals observed, con- 
siderable variation in outline may be seen. One specimen is 
much more slender, more pointed posteriorly and more rounded 
anteriorly, having much the form. of L. d i d a  hf. & H., from 
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the Fox Hills formation of the Northwest; this specimen, how- 
ever, is perhaps somewhat distorted, and there seems to be no 
reason for recognizing more than a single species among the 
New Jersey specimens. Most of the specimens are somewhat 
decidedly subtruncate a t  the anterior margin and do not seem to 
differ in any essential respect from the illustrations of L. sub- 
spatulata. 

Fortnatwrl a,rtd 1ocdity.-Woodbury clay, Lorillard ( 102), 
Crosswicks ( 168), near Haddoheld ( 183, 165, 164). 

Gcograplu'c distributio9t.-New Jersey, Nebraska, New Mex- 
ico, Manitoba. 

Order TELOTREMATA. 

Family TEREBRATULIDAE. 

Genus TEREBRATULA Klein. 

Terebratula harlani Morton. 

Plate XXVIII., Figs. 1-8. 

1829. Terebratula Harlani Mort., Am. Jour. Sci., 1st ser., vol. 
18, p. 250, pl. 3, fig. 16; vol. 17, p. 283. 

1829. Terebratula Harla.tti Mort., Jour. Acad. Nat. Sci. Phil., 
1st ser., vol. 6, p. 73, pl. 3, figs. 1-4. 

1829. Terebratula perovalis Mort., Jour. Acad. Nat. Sci. Phil., 
1st ser., vol. 6, p. 77, pl. 3, figs. 7-8. (Not T. pea- 
vdis  Sowerby. ) 

1834. Terebratrtla Harla?li Mort., Synop. Org. Rem. Cret. Gr. 
U.S . ,p .7o ,p l .3 , f i g .1 ,p l . g .  

1834. Tmebrattrlfi canklla Mort., Synop. Org. Rem. Cret. Gr. 
U. S., p. 70. 

1853. Tcrebratula Harlawi mar cot^, Expl. Text to Geol. Map 
U. S. and Brit. Prov. N. A., p. 47, pl. 7, fig. 8. 

1861. T c r ~ b r ~ t z ~ l a  Hnrlatli Gabb, Proc. Acad. Nat. Sci. Phil., 
1861, p. 18. 

1861. Tmebratttlu atla.tltica Gabb, Synop. hloll. Cret. Fonn., p. 

250 (194). 
1861. Terebratula Hurlatti Gabb, Synop. Moll. Cret. Form., p. 

252 (196). 
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Terebratula Harlalli Cook, Geol. N .  J., p. 375, two figs. 
Terebratula Hurlatti Con., Cook's Geol. N. J., p. 723. 
Terebratlrla Harlafzi Credner, Zeitsch. d. Deutsch. Geol. 

Gesell., vol. 22, p. 221. 

Terebratula Hurlatti Whitf., Pal. N .  J., vol. I (Monog. 
U. S. G. S., vol g),  p. 6, pl. I,  figs. 15-23. 

Tercbraftila gorbyi Miller, Adv. Sheets 17th Rep. Geol. 
Surv. Ind., p. 77, pl. 13, figs. 3-4. 

Tmebrattila gorbyi Miller, 17th Ann. Rep. Dept. Geol. 
and Mat. Res. Indiana, p. 687, pl. 13, figs. 3-4. 

Terebratula harlarzi Bagg, Am. Geol., vol. 22, p. 370. 
Tnrbratzda lurrlar~i C. and M., hid. Geol. SUN., Eocene, 

P. 204, pl. 58, figs. 2-3. 
Terebratzila harlani Johns., Proc. Acad. Nat. Sci. Phil., 

'905, P. 6. 

Description.-Shell large, the dimensions of a large individual 
k i n g :  length, 59 mm. : ~vidth, 36 mm. ; thickness, 36 mm. ; elon- 
gate oval in outline with subparallel sides, often becoming more or 
less cylindrical in old specimens; the front margin more or less 
truncated, sometimes bilobate from a flattening or lobing of the 
valves anteriorly. Pedicle valve very ventricose, becoming almost 
gibbous in old individuals, the beak large, strong, incurved, trun- 
cated at the apex by the large foramen whose diameter is greater 
externally than within, the truilcation in full-grown shells being 
parallel with the axis of the valves; lateral margins of the beak 
subangular; the median portion of the valve often flattened or 
somewhat concave toward the front and the lateral slopes some- 
times impressed. Brachial valve much less convex than the pedi- 
cle, the beak small and strongly incurved; the median portion of 
this valve flattened or  concave anteriorly, the flattened portion 
being bounded on each side by a more or less distinct angular ridge 
which separates it from the lateral slope, this feature often being 
exaggerated to so great an extent as to give the anterior half of 
the shell a decidedly plicate appearance; internally the crura are 
slender near their junction with the valve. and expand rapidly 
to form a broad loop from 8 mm. to 15 mm. in length, with the 

NEW JERSEY GEOLOGICAL SURVEY



width more than two-thirds of the length, the loop sharply 
angular at  the points of recurvature. Surface of both valves 
marked by numerous lines of growth which are often crowded 
towards the front of old specimens so as to form distinct varices. 
Shell substance finely punctate, the punctze usually visible under 
a hand lens, always more distinctly seen upon exfoliated surfaces. 

Rewks.-This species is perhaps the largest Terebratuloid 
shell known in any of the American faunas, and a t  the horizons 
where it is found in the Cretaceous formations of New Jersey it 
usually occurs in great numbers. It usually forms a very con- 
stant bed at the summit of the Hornerstown marl where, through 
several feet of sediments, the shells occur almost to  the exclu- 
sion of everything else. The species also occurs in the quartz 
sand facies of the Vincentown formation, sonletimes in great nutn- 
bers, but always in the form of internal casts. 

The specimen described by S. A. Miller as Terebratula gorbyi, 
said to come from the Keokuk group at  Edwardsville, Indiana, 
is only an  example of T. h ~ l m t i .  Tlle type of this species, now 
preserved in the Paleontological Collection of the Walker Mu- 
seum a t  the University of Chicago, is a typical greensand speci- 
men and never could have been collected from any Keokuk or 
even any Paleozoic formation of America. Its true locality can 
of course not be determinecl, but it has every appearance, l i t h e  
logically and otherwise, of the specimens which occur in the Hor- 
nerstown marl near New Egypt, New Jersey, and it is not im- 
probable that the specimen originally came from that locality. 

F m t i o n  and locality.-Hornerstown marl, near New Egypt 
( 1 4 2 ,  142~), near Mullica Hill (182), near W d s t o w n  (181) ; 
Vincentown formation, near New Egypt ( 146), near Deal (122), 
near Eatontown ( I I I ) . 

Geographic distribz~tiot1.-New Jersey ; ? Eocene of Maryland. 

Terabratula harlanl var. fragilir Morton. 

Plate XXVIII., Figs. 4-6. 

1829. Terebratula fragilis Mort., Jour. Acad. Nat. Sci. Phil., 
1st ser., vol. 6, p. 75, pl. 3, figs. 3-4, (Not T. fragilis 
Schloth. ) . 
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1829. Terebratula frogdlis Mort., Am. Jour. Sci., 1st ser., vd. 
17,p. 283;vol. 18, p.250,pl. 3, fig. 17. 

1834. Terebratula fragilis Mort., Synop. Org. Rem. Cret Gr. 
U.S. ,p .7o,pl .3 , f ig .2 .  

1886. Tcrcbratula Harlani var. fragilis IVhitf., Pal. N. J.? vol. 
I ,  (Monog. U. S. G. S., vol. 9) , p. 7, pl. I ,  figs. 15-18. 

Description.-The name fragilis was applied b y  Morton to 
those specimens of T .  harlani which are more conspicuously pli- 
c a t 4  anteriorly than usual. There is no sharp line of demar- 
cation between the variety and the more typical form of the 
species, all intermediate variations being met with, and all of 
them occurring together. I t  will, perhaps, be a matter of con- 
venience to recognize this form under a varietal name, and if this 
is done, Morton's name fragilis takes precedence, although it has 
no especial significance, the shells being no more fragile than 
those vf the typical T .  hmlani. 

Genus TEREBRATULINA d'orbigny. 

Terebratullna atiantlca (Morton). 

Plate XXVIII., Figs. 9-12. 

1842. Terebratzrla atlantica Mort., Jour. Acad. Nat. Sci. Phil., 
1st ser., vol. 8, p. 214. 

1861. Terebratzllina Hallimta Gabb, Proc. Acad. Nat. Sci. 
Phil., 1861, p. 19. 

1861. T~rebratrrlinn. Halliatla Gabb, Synop. Moll. Cret. Form., 
p. 256 (200). 

1864. Tcrebrat~rlina Hallima Meek, Check List Inv. Foss N. 
A., Cret. and Jur., p. 5. I 

1868. Terebrat~ila glossa Con., Cook's Geol. N. J., p. 377, 
figure; p. 723. 

1868. Terrbrafzrlir~a Hallimzn Con., Cook's Geol. N. J.. p. 724. 
1869. Tcrrbratirla glossa Con., ,4m. 'Jour. Conch., vol. 5 ,  p. 42, 

pl. I ,  fig. 22. 
1886. Tcrebratz4li1ra Atla~rtica IVhitf., Pal. N .  J., vol. I 

(Monog. U. S. G. S., vol. g), p. 9, pl. I, figs. 10-13. 
1892. Tcrebratzilitta ntlantica Hollick, Trans. N .  Y. Acad. Sci., 

vol. 1 1 ,  p. 98, pl. I,  fig. 8. 
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1905. Terebrcrfulina atlantica Johns., Proc. Acad. Nat. Sci. 
Phil., 1905, p. 6. 

Description.-The dimensions of two specimens are: length, 
22 mm. and 16 mm.; width, 16.5 mm. and 13 mm. ; thickness, 
12 mm. and 8 mm. Shell subovate in outline, the greatest width 
a t  a b u t  the mid-length, the valves subequally convex. Pedicle 
valve strongly convex, with a large prominent beak perforated 
by a large foramen; flattened or  slightly concave along the 
median line. Brachial valve nearly as convex as the pedicle, 
usually somewhat elevated along the mesial line into a rather 
broad, ill-defined fold which is more or  less flattened on top, and 
from which the surface slopes somewhat abruptly to the lateral 
margins. Surface of the shell marked by numerous, fine, radiat- 
ing striae, which are visible upon the surface of the internal casts 
with the aid of a hand lens. Shell structure strongly punctate, 
the punctz leaving their imprint upon the surface of the internal 
.casts. 

Rcrwks.-This species has only been observed in the Horn- 
erstown and Manasquan marl, and it is the only brachiopd so far 
known from that horizon. I ts  usual condition of preservation 
is in the form of internal casts, but even these specimens preserve, 
toward the margin of the shell, the fine radiating stria which are 
characteristic of the species. It can be easily distinguished from 
T. I~urEani, the only other brachiopod from New Jersey which is 
a t  all similar in form, by its much smaller size, the absence of the 
subparallel lateral margins, and the fine radiating stria. 

Forrtlation a d  locality.-Hornerstown marl, near New Egypt 
( 14z1 ) ; Manasquan marl, Farmingtlale ( 138), Shark River 
.( Whitfield). 

ceograpltic distribsLtiom.-New Jersey. 

Family TERIJBRATELLIDAE. 

Sub-family MEGATHYRINAE. 

Genus CISTEUA Gray. 
Cldella beecherl Clark. 

Plate XXVII., Figs. 14-17. 

1895. Cistella beecluri Clark, John Hopkins Univ. Circ., vol. 
xv, No. 121, p. 3, Plate, figs. C1-Ca. 
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Drscription.-Shell small, plicated, with the plications of the 
two valves opposite instead of alternate, the front margin of the 
shell being produced into tooth-like serrations where the plica- 
tions terminate; subpentagonal in outline, attaining a length and 
breadth of from I mm. to  3 mm., the two dimensions usually 
being nearly equal ; the greatest width usually along the hineline. 
but sometimes between that line and the front of the shell. Pedi- 
cle valve strongly convex, with a prominent beak marked by three 
or four strong, rottnded plications upon each lateral slope, and 
in the larger individuals by an additional mesial plication which 
originates somewhat abruptly near the mid-length of the shell 
and continues to the anterior margin; cardinal area sharply 
defined, triangular, nearly flat or slightly concave, with a strong 
backward slope, and with a large triangular delthyrium. 
Brachial valve much flatter than the pedicle, somewhat com- 
pressed towards the cardinal extremities and with a distinct 
mesial flattening or sinus-like depression; niarked by plications 
similar to those of the pedicle valve; internally the brachial valve 
has a strong median septum, the remaining portions of the 
brachidium not observed. Shell substance strongly punctate, and 
the surface of each valve marked by one or  two somewhat con- 
spicuous lines of growth. 

Rmaks.-This little shell is frequently met with in the wash- 
ings from the Vincentown limesand, near Vincentown, but it is 
easily overlooked because of its small size. With the exception 
of the imperfectly known C. plicatdis, which is associated with it, 
this is the only known American species of the genus Cistella. 

Fortiration atlo! locality.-Vincentown limesand, Vincento~w 

(154). 
Geographic distrib&ion.-New Jersey. 

Clltella pllcatilis Clark. 

1895. Cistella plicatilk Clark, Johns Hopkins Univ. Circ., vol. 
xv., No. 121, p. 3, Plate, fig. D. 

Description.-Pedicle valve unknown. Brachial valve attain- 
ing both a length and width of 4.5 mm. in the type specimen;' 
orbicular in outline, slightly convex, with 10 o r  12 plications, 
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which reach to the umbo, besides several short intercalated 
ones near the front margin; internally a medium septum is 
strongly developed. 

Remarks.-This species has not ken  met with in the recent 
collections, and was originally described from a single, somewhat 
imperfect brachial valve. I t  is undoubtedly allied to C. becclwri, 
with which it is associated, but it appears to  be distinguished 
from that more frequent species by its larger size and its more 
nearly orbicular outline. 

F o r d i o n  und locaddy.-Vincentown limesand, Vincentown 
(Clark). 

G c o g r a p k  dirtribdon.-New Jersey. 

Sub-family DALLININAE. 

Genus PLATIDIA Costa. 

Platldia cretacea n. sp. 

Plate XXVII., Figs. 18-19. 

Descriptio?r.-Shell minute, the dimensions of the largest spe- 
cimen observed being : Length, 1.76 mm. ; and width, 1.66 mm. ; 
subovate in outline with the valves subequally depressed convex, 
so that the form of the entire shell is lenticular. Surface of the 
valves smooth, the shell structure minutely punctate. Pedicle 
valve with a prominent cardinal area which is bisected by a large 
open foramen; brachial valve with a large pedicle incision about 
equal in size to that of the opposite valve. Internal features of 
the shell not observed. 

Remarks.-This little brachiopod shell occurs rarely in the 
washings from the Vincentown limesand. I t  resembles P. wary- 
lmdica~from the Eocene of Maryland, but is much smaller. 

Formation and locality.-Vincento\vn limesand, Vincentown 

(154) 
Geographic distributiotr.-Kew Jersey. 
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Sub-family MAGELLANINAE. 

Genus TEREBRATEUA d'orbigny. 1 
Tc rebratella plicata (Say). 

Plate XXVII., Figs. 1-11. 

Terebratitla plicata Say, Am. Jour. Sci. 1st ser., vol. 2, 

P. 43. 
Tcrebratttla plicatca Say, Jour. Acad. Nat. Sci. Phil., 1st 

ser., vol. 6, p. 73, pl. 3, figs. 5-6. 
Tcrebratula Sayi Mort., Synop. Org. Rern. Cret. Gr. 

U. S., p. 71, pl. 3, figs. 3-4. 
Terebratula Sayi Mort., Am. Jour. Sci. 1st ser., vol. 48, 

p. 283. 
Terebratella plicata Gabb, Synop. Moll. Cret. Form., p. 

249 ( f93 1. 
Terebratella plicata Meek, Check List Inv. Foss. N. A., 

Cret and Jur., p. 5. 
Terebratella plicata Con., Cook's Geol. N. J., p. 375, 

figure ; p. 723. 
Terebratella plicata Credner, Zeitsch. d .  Deutsch. Geol. 

Gessell., vol. 22, p. 224. 
Tmebratella plicafa Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S . ,vol .g) ,  p. 12, pl. 1,figs. 5 9 .  
Terebratella plicata Johns., Proc. Acad. Nat. Sci. Phil., 

1905, P. 6. 

Description.-Shell subcircular or subovate in outline, pointed 
posteriorly and rounded in front, strongly plicated, each valve 
marked by from 8 to 12 or more sharply angular plications 
which extend to the beak; usually a little wider than long 
but sometimes longer than wide; the dimensions of four speci- 
mensare :  length, 14.5 mm., 15.5 mm., ~ g m m . ,  17.5 mm.; 
width, 16 mm., 15 mm., 20 nini., 16.3 mm. ; thickness, 8 mm., 

8 g mm., 10 nini., 9.5 nim. Pedicle valve strongly convex, with 
a small, nearly erect beak ; cardinal area of moderate size, sharply 
defined, slightly concave, with a broad delthyrium partially closed 
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y a pair of deltidial plates leaving a large circular foramen; 
nteriorly the diductor muscular impressions are rather strong 
md flabellate, occupying the upper third of the valve which is 
:onsiderably thickened. Brachial valve flattened or but moder- 
ltely convex, often with a broad, ill-defined mesial sinus usually 
xcupied by a single strong plication, but sometimes by from 
hree  to five smaller ones; internally the valve is much thickened 
n the cardinal region, the cardinal process is prominent, being 
d o b e d  or  trilobed, with the hinge-plates well developed on either 
lide, the crura originate in front of and between the bases of the 
linge-plates at a moderate distance apart, they are directed for- 
ward and outward, each one giving origin to a crural process a 
short distance from the hinge-plate, which points inward and 
Eorward, the brachidium is formed by rather broad primary 
:amella: which curve outward from the crural extremities and 
lescribe an incomplete subcircle of nearly one-half the diameter 
~f the valve; anteriorly they are sharply recurved and returned 
3t a short distance above the main portions, being united by a 
transverse band just in front of the crural processes; the main 
portions of the loop are united to the median septum which 
~riginates in front of the cardinal process, by a transverse plate 
near the end of the septum and just in front of the middle of the 
loop. Surface of the shell marked by numerous strong concentric 
lines of growth crossing the plications. Shell structure strongly 
and minutely punctate, the punctae arranged in quincunx. 

Remarks.-Specimens in which the brachidium of this species 
can be observed are not common, but those which have been 
observed show that this structure varies considerably, in the pro- 
portions of its different parts. The species is especially charac- 
teristic of the Navesink marl where it sometimes occurs in great 
numbers, and has not been observed in any other formation. I t  
is not closely related to any other American form except T. 
vanuxemi from which it can be easily distinguished by its strongly 
angular plications. 

Formtion md locality.-Navesink marl, Atlantic Highlands 
( I&),  Middletown ( I  1 3 ~ ) ,  near Oak Hill ( I Z I ) ,  near Craw- 
ford's Comer ( 1 2 6 ~ ) ,  near Holmdel (12g3, 128&, 127, 1g4), 
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Llarlboro (131 ) ,  near \Valnford (148, 149, 14r4, I g j ) ,  near 1 
Jacobsto\vn ( I jo) ,  near hlcunt Laure! ( 166): Mullica Hill 
(I%*>. 

Gc.ograpltic distribrtttwrr.-Sew Jersey. 
I 

Terebratella vanuxemi (Lye11 and Forb-). 

Plate XXVII., Figs. I e I 3 .  

Tmebratrrla Varlirxcrr~i L. 8. F., Proc. Geol. Soc. Lond., 
1844, p. 308, with figures. 

Tcrcbratida Vmtr~rerrziana L. 8r F., Quart. Jour. Geol. 
Soc. Lond., vol. I,  p. 62, three text figures. 

Tcrcbratclla ?~'ntltrxentiaria Gabb, Proc. ticad. Nat. Sci. 
Phil., 1861, p. 19. 

Tcrcbra,tclla l/a~ucremi Gabb, Synop. Moll. Cret. Form., 
P. a50 (194). 

Terebratclla Vartu*rcmi Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 5. 

Terebrat~.lla Va~t tmnri  Con., Cook's G a l .  N. J., p. 724. 
Tercbratella Vanrrxerru' Whitf., Pal. N. J., vol. I,  

(Monog. U. S. G. S., vo l .g ) ,p .  14, pl. I ,  figs. 1-4. 
Tcrebratclla Vnjitmerni Hollick, Trans. N. Y. Acad. Sci., 

vol. I I,  p. 98, pl. I,  fig. 6. 

Description.-Shell subovate in outline, pointed posteriorly 
and rounded anteriorly, each valve marked by from 15 to 23 

rather faint, rounded plications, some of which divide in passing 
from the beak to the front margin ; longer than wide, the dimen- 
sions of two individuals being: length, 16 mm., I 1.5 mm. ; width, 
14 mm., I I mm. ; thickness, 8.5 mm., 5.2 mm. Pedicle valve 
rather strongly convex, usually somewhat flattened along the 
median line, with a small, nearly erect beak, the cardinal area 
af moderate size, sharply defined? slightly concave, with a broad 
delthyrium partially closed by a pair of deltidial plates, leaving a 
large foramen. Brachial valve depressed convex in younger 
individuals, becoming more convex with age, so that in some 
old examples the convexity is almost as great as that of the 
pedicle valve, usually with a more or less ill-defined mesial flat- 
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tening o r  shallow sinus occupied by from two to four plications. 
Surface of the shell marked at intervals by rather strong, con- 
centric lines of growth. Minute structure of the shell strongly 
punctate. 

Reilwks.-This species has its closest relations with the 
associated T. plica~a, but it may be easily distinguished from that 
species by its smaller size, its more elongate form, its more 
numerous and fainter plications, and usually in the larger in- 
dividuals by the more strongly convex brachial valve. Both 
these species occur in the Navesink marl, and neither has been 
found in any other horizon. T. vcmiwerni is much the rarer 
form, and in its typical form has not been observed to  occur 
actually in association with T. plicda, but in .a bed several feet 
beneath the horizon of that species. 

Formafwn and locality.-Navesink marl, near Holmdel 
( I 2g3), Crosswicks Creek ( 195). 

Geographic .. distribt~wtr.-New Jersey. 
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CHAPTER VI. 

Branch MOLLUSCA. 

Class PELECYPODA. 

Order PRIONODESMACEA. 

Supcr-family NUCULACEA, 

Family NUOULIDBE. 

Genus NUCULA Lam. 

Nucula percrams Conrad. 

Plate XXIX., Figs. 1-5. 

Nuculcc percrassa Con., Jour. Acad. Nat. Sci. Phil., and 
ser., vol. 3, P. 327, PI. 35, fig. 4. 

Leda slackimuz Gabb, Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 4, p. 397, pl. 69, fig. 36. 

Ledm slackiana Gabb, Synop. Moll. Cret. Form., p. 189 
(133). 

N w d s  percrassa Gabb, Synop. Moll. Cret. Form., p. 
205 (149). 

Nucdana slackia.tta Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 8. 

Nucda percrmsa Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 8. 

Nucrcla percrassa Con., Cook's Geol. N. J., p. 725. 
Nwula slackiana Con., Cook's Geol. N. J., p. 725. 
Dorzax fordii'con., Am. Jour. Conch., vol. 5, p. 102, pl. 

9, fig. 25. 
Nzrcda percrassa Gabb, Proc. Acad. Nat. Sci. Phil. 

(18761, P. 3'8. 
Nucda slackkrtza Gabb, Proc. Acad. Nat. Sci. Phil. 

(18761, p. 318. 
24 PAL ( 369 ) 
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1886. Nzicrrla pcrcrassa IVhitf., Pal. N. J., vol. I (bionog. U. 
S. G. S., vol. g ) ,  p. 102, pl. I I ,  figs. 4-6. 

1886. Nlrcula s l a c k h ~ a  IVhitf., Pal. N. J., vol. I (Monog. U. 
S. G. S., vol g ) ,  p. 103, pl. 11, figs 2-3. 

1886. Dor~ax fordii IYhitf., Pal. N. J., vol I (Monog. U. S. G. 
S., vol .g) ,  p. 171, pl.23,fig. I. 

1905. Ntictda, pcrcrassa Johns., Proc. Acad. Nat. Sci. Phil. 

(19051, P. 7. 
1905. Nucda  slackiatta Johns., Proc. Acad. Nat. Sci. Phil. 

('905), P. 8. 
1905. Dorurx fordii Johns., Proc. Acad. Nat. Sci. Phil. ( 190j)~ 

P. '7. 
Dcscriptio?t.-Shell moderately convex, attaining a large size 

for the genus, the largest New Jersey specimen observed being: 
length, 32 mm., and height about two-thirds the length. Shell 
subelliptical in outline, the beaks situated at  about the anterior 
third of the shell, the greatest length of the shell a t  about the 
mid-height. Anterior margin obliquely subtruncate above, the 
anterior extremity of the shell subangular; basal margin between 
the two extremities of the shell usually regularly rounded, some- 
times more or less obscurely obliquely subtruncate in front and 
sometimes somewhat straightened ventrally; posterior margin 
more or less sharply rounded ; the postero-dorsal margin gently 

- - 

convex or nearly straight. Valves regularly convex, antero- 
dorsal slope rather abrupt, passing into the rather large lunular 
depression. Surface of the shell marked by more or  less irregu- 
lar concentric lines of growth, and by fine, regular, radiating 
costa, narrower than the interspaces, which are more strongly 
developed on the anterior portion of the shell. The shell sub  
stance thick. Teeth strong, about 20 posterior and 8 or 10 
anterior to the beak, both series diminishing in size as they a p  
proach the beak. Well preserved internal casts preserve strongly 
defined muscular impressions and pallial line, and are strongly 
crenate about the free margin. 

Kciimrks.-This species occurs more or less commonly in sev- 
eral of the Cretaceous formations of New Jersey, and presents 
several different aspects because of the different modes of preser- 
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vation. In  the Marshalltown marl near Swedesboro, the shell sub- 
stance is perfectly preserved, but in other localities the specimens 
are usually more or less modified internal casts and external im- 
pressions. Only rarely is an internal cast met with which ,pre- 
serves well the muscular impressicms and other markings of the 
interior of the shell. In most cases, after the dissolution of the' 
shells, the soft material in which they were buried has been com- 
pressed, closing the cavities left by the shells and obliterating the 
natural markings of the casts. 

Whitfield considered the two species, N. percrassa and N. 
slackiana as distinct, but a careful study of a large number of 
specimens from New Jersey, and a comparison of them with 
southern representatives, has shown that it is absolutely im- 
possible to draw any lines which can be used to distinguish the 
two forms. Gabb himself, the author of the species N. slackiam 
gave expression to the same conclusion in 1876. 

A careful examination of the type of Donax fordii Con., in 
the collection of the Philadelphia Academy of Science, shows it 
to  be only an imperfect and somewhat distorted example of 
Nucula percrassa. 

Formation m8d locality.--Cliffwood clay, Cliffwood Point 
( 105) ; Merchantville clay-marl, near Jamesburg ( 141 ) , Lenola 
( 163), Merchantville ( 162) ; W d b u r y  clay, Lorillard ( I W )  , 
near Haddonfield ( 183) ; Marshalltown clay-marl, near Swedes- 
boro ( 177) ; Wenonah sand, near Marlboro ( 130). 

Geographic distribution.-New Jersey, Maryland, North Caro- 
lina, Alabama, Mississippi and Texas. 

Nucula whitfleldl n. ep. 

Plate XXIX., Figs. 612. 

Descriptiort.-Shell triangularly subovate in outline, with 
moderately convex valves; the beaks pointed, situated from one- 
fifth to one-fourth the length of the shell from the anterior ex- 
tremity; postero-dorsal margin moderately convex from the 
beak to the somewhat sharply rounded posterior extremity of 
the shell which is below the mid-height; ventral margin convex 
throughout, curving upward more rapidly in front than behind; 
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anterior margin rounded; antero-dorsal margin sloping some 
what abruptly from the beak. Hinge-line with 20 to 25 teeth 
posterior to the beak and 10 or 12 in front, with a few small 
ones directly beneath the beak. Surface of the shell marked by 
somewhat regular concentric lines. Surface of the casts usually 
smooth and without marginal crenulations. 

The dimensions of a rather large individual from the Wen@ 
nah sand are: length, 21 mm; height, 15.5 mm. 

Remarks.-This species was at first identified as Nucukr m n -  
mouthensis Whitf., but a study of \Vliitfield's type of that species 
has shown it to be a member of the genus Linra. A second speci- 
men, in the collection of the Philadelphia Academy of Science 
which was referred by Whitfield to his N. monmotcthensis, is 
apparently identical with the shells here described. The species 
differs from N. pmcrassa in the absence of radiating costae upon 
the external surface of the shell, and in the absence of marginal 
crenulations. 

Formation and locality.-Cliffwood clay, Cliffwood Point 
( I 05) ; Mercliantville clay-marl, near XIatawan ( IOI l), near 
Jamesburg ( 140) , bola ( 163) ; Woodbury clay, Lurillard 
( 102), near Matawan ( I O ~ ) ,  near Haddonfield ( 183), Cross- 
wicks (168) ; \'enonah sand, near Cra~vfords Comer (126~) ,  
near Marlboro ( 130) ; Red Bank sand, near Middletown ( I 12), 
Red Bank ( I 19). 

Geographic distribution.-New Jersey. 

Family LEIDIDBE. 

Genus LEDA Schumacher. 

Leda cornpremifrons (Whitfield). 

Plate XXIX., Figs. 13-17. 

1886. Nuculana co~npressifro~is Whitf., Pal. N. J., vol. I 

(Monog. U. S. G. S., vol. g ) ,  p. 109, pl. I I ,  fig. g. 

Description.-Shell small, the dimensions of an average speci- 
men from Lorillard being: length, 8.5 mm., height 4 mm. 
Beaks rather prominent, situated near the anterior third of the 
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shell. Posterior portion of the shell, from the beaks back, sub- 
cuneate in outline, the posterior extremity sharply rounded, and 
just below the extremity the margin is very obliquely subtruncate 
for a short distance; anterior portion of the shell in front of the 
beaks subsemielliptical in outline. Hinge-line elongate, the 
anterior and posterior portions witlely divergent, meeting under 
the beak at an angle of about 140°, the posterior row of teeth, 
20 or more in number, the anterior row with about 12 or more 
teeth. External surface of the shell, as indicated by impressions, 
perfectly smooth. 

Remarks.-This name was first legitimately used by Whitfield, 
although that author credits it to Conrad. Conrad, however, 
only applied it as a manuscript name upon a label in the collec- 
tions of the Philadelphia Academy of Science, and it was never 
actually published prior to the appearance of Whitfield's mono- 
graph. The shells occur commonly in the collection from Had- 
donfield, from which locality the species was originally de- 
scribed, and also in the same formation in @her portions of the 
State. Whitfield's original illustration of the species is inaccu- 
rate in representing the posterior extremity of the shell too 
squarely truncate. In this character the original specimens from 
Haddonfield resemble those here illustrated from Lorillard, but 
the Haddonfield examples are usually a little more pointed than 
those from Lorillard, a difference which may be due to the 
difference in the conditions of preservation of the species at the 
two localities. 

Formation and locality.-Merchantville clay-marl, near James- 
burg ( 139, 140, 141) ; Woodbury clay, Lorillard ( roz),  Cross- 
wicks (168), near Haddonfield ( 183. 16 j ) .  

Geographic distribution.-New Jersey. 

Lada pinnaformis Gabb. 

Plate XXIX., Fig. 27. 

1860. Leda pinnafortm Gabb, Jour. Xcad. Nat. Sci. Phil., 2d 
ser., vol. 4, p. 303, pl. 48, fig. 22. 

1861. Leda pin~zacfor~~lis Gabb, Synop. Moll. Cret. Form., p. 
189 (133). 
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1864. Nucldana pirtrtcrfornzis Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 8. 

1868. Nuculanca pinnaformis Con., Cook's Geol. N. J., p. 725. 
1886. Nwulana pinftaforrnis Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol. g ) , p .  108, pl. 11, figs. 7-8. 
1 9 5 .  Leda pinnufornte Johns., Proc. Acad. Nat. Sci. Phil. 

( 1 9 5 ) ,  P- 8. 

Description. Shell small, the dimensions of the type speci- 
men being : length, 6.5 ; height, 4.7 mm. ; cuneate-subovate in 
outline, the anterior margin rather broadly rounded, the ventral 
margin rather strongly convex in the middle, the posterior ex- 
tremity pointed; valves strongly ventricose in the middle, .be- 
coming compressed posteriorly. Beaks large and rather promi- 
nent, situated about two-fifths of the length of the shell from the 
anterior extremity; along the postero-cardinal margin the edge 
of the shell is inflected to form a narrow, nearly linear area ex- 
tending from the beak to the posterior extremity. Surface of the 
shell marked by conspicuous, regularly concentric lines which 
become obsolete at the margin of the linear area along the post- 
cardinal margin. Characters of the hinge-line not observed. 

Renmrks.-No examples of this shell have been met with in 
the recent collections of the Survey, and the species is apparently 
represented by the single individual upon which it was founded. 
Whitfield illustrated a second specimen and referred it to this 
species, but this identification is probably incorrect, and the speci- 
men perhaps belongs to the species L. ~m.rlboron~si.s, described 
for the first time in the present rgor t .  L. pinttaforml may 
be recognized, should it be met with in future collections, by its 
short, ventricose form, and its strong, concentric, markings. 

Fortrtatiojt and locality.--Woodbury clay, Haddonfield (183). 
Geographic distribz~tio?t.-New Jersey. 

Leda marlboroeneia n, sp. 

Plate XXIX., Figs. 18-23. 

Dcscriptiotr.-Shell small, the dimesions of a small internal 
cast being: length, 6 mm.; height, 3.5 nun.; convexity, 1.5 mm. 
The dimensions of a larger indivitlual are: length, 13.5 rnm.; 
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height, 7.5 mm.; convexity, 2 mm. Beaks rather prominent, 
directed backward, situated about twclfifths the length of the 
shell from the anterior end. Anterior portion of the shell in 
front  of the beaks, subsemielliptical in outline, somewhat in- 
flated; posterior portion compressed, ra t ra te ,  the postercldorsal 
margin concave, the posterior extremity sharply and narrowly 
rounded, the ptero-ventral  margin gently convex. Hinge-line 
elongate, the anterior row of teeth straight, about 12 in number; 
posterior row slightly concave, with 16 or 18 teeth. Surface of 
the shell as shown in impressions of the exterior, marked by fine, 
regular, concentric costz. 

Remarks.-This species was first identified as  L. pinnnfonnis, 
b u t  a careful examination'of the type of that species has led to 
the conclusion that the two forms are distinct. Both are 
similarly marked by fine, regular, concentric cost%, but L. inarl- 
borocmk is proportionally a much longer shell, with a more 
elongate posterior extremity, which is also more conspicumsly 
compressed. Certain examples of L. ncarlborocltsis, especially 
those which are incomplete at the posterior extremity, resemble 
L. pitmaformis very closely, but every individual of the species 
which is certainly complete posteriorly has the decidedly more 
elongate form. From all other species besides L. pintmformis 
in the New Jersey faunas, L. ?nurlboronlsis may be distinguished 
by its conspicuously inflated anterior portion and compressed 
posterior region. 

Fomratwn and locality.-Wenonah sand, Crawfords Corner 
( I ~ 6 ~ ) ,  near M a r l b r o  ( 130). 

~ e o g h p h i c  distribution.-New Jersey. 

Leda protexta Gabb. , 
Plate XXIX., Fig. 26. 

1860. Leda protextca Gabb, Jour. Acad. Nat. Sci. Phil., 2d ser., 
vol. 4, p. 303, pl. 48, fig. 23. (Not Leda protexta Gabb,' 
Jour. Acad. Nat. Sci. Phil., 2d ser., vol. 4, p. 397, pl. 
68, fig. 35.) 

1861. Leda protexta Gabb, Synop. hloll. Cret. Form., p. 189 

(133). 
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1864. Uucirln~la protc-rtn Meek, Check List Inv. Foss. S. .4., 
. Cret. and Jur., p. 8 (in part). 

1868. Nucrtlana protexta Con., Cook's Geol. N. J., p. 725. 
1876. Nrudatul protexta Gabb, ,Proc. Acad. Nat. Sci. Phil. 

(1876), P. 318. 
1886. hTuctrla~ra protcxta IIThitf., Pal. 9. J., vol. I (llonog. 

U. S. G. S., V O ~ .  g ) , p .  Io j ,p l .  11,fig. 10. 

1905. Leda protexta Johns., Proc. Acad. Kat. Sci. Phil. (xgog), 
p. 8. 

Dcscriptiotl.-"Shell very elongate and narrow, the narrow 
end about once and a half as long as the wider and strongly re- 
curved. Valves moderately ventricose and the beaks only moder- 
ately elevated ; anterior end narrowly rounded and the posterior 
extremity extend$d and narrow; basal line gibbous in the middle. 
On the cast the hinge is seen to be marked by a very large num- 
ber of small teeth, but the number cannot be made out on any 
of the several specimens examined. The cartilage pit beneath the 
beak has been of moderate size. Surface features of the shell 
unknown." (IVhitfield.) 

Remarks.-This species is only known from somewhat im- 
perfect internal casts which do not show the external features 
of the shell. The species differs from any other member of the 
genus in the New Jersey faunas with 'a similar outline, in the 
much more strongly ventricose valves. The species has not been 
met with in the recent collections of the Survey. 

IVhitfield has commented on the various uses which have 
been made of the specific name protc-rta for several closely allied 
shells of this group. Gabb has used the name twice and Conrad 
twice for shells which constitute three different species. The 
name is here used in the same sense as it was used by Whitefield, 
for the first shell to which the name was given by Gabb, that 
author's other species being changed to L. gabbarn. Conrad 
himself changed the name of one of his species, an Eocene shell, 
to L. albaria, and his other species is the type of the genus Perri- 
sonota and retains the specific name protexta. Johnson1 seems 

' Proc. Acad. Nat. Sci. Phil. (1905)~ p. 8. 
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to  have cotlsidered Pcrriso)zota protutu  Con. as a synonym of 
Leda protexta Gabb, but they are certainly distinct species, al- 
though there is some doubt as to the wisdom of making any 
generic distinction between them. 

Formation artd locality.-Navesink marl, Crosswicks Creek 
and Mullica Hill (Coll. Phil. Acad. Nat. Sci.). 

Geographic distribution.-New Jersey. 

Leda cliffwoodenri~ n. sp. 

Plate XXJX., Figs. 24-25. 

Description.-Shell elongate, the dimensions of a nearly per- 
fect internal cast being : length, 21.5 mm. ; height, g mm. ; thick- 
ness, 3.5 mm. The beaks moderately pointed and directed back- 
ward, situated about four-tenths of the length of the shell from 
the anterior extremity. Anterior portion of the shell in front 
of the beaks, subsemielliptical in outline, postero-dorsal margin 
concave, posterior extremity subtruncate, rounding rather ab- 
ruptly below into the gently convex postero-ventral margin. 
Hinge very long, the anterior portion nearly straight, with about 
20 teeth, the posterior portion concave, with 30 or more teeth, 
the teeth of each series diminishing in size regularly as they 
approach the beaks, the two series meeting beneath the beaks in 
a very broadly obtuse angle. Surface of the shell, as indicated 
by external impressions, smooth. 

Remarks.-This species is a common one in the Cliffwood 
clays. It is an elongate form of rathei large size, somewhat 
similar in general outline to L. protcxta, but it may always be 
distinguished from that species by reason of its much more com- 
pressed form. The species, perhaps, most closely resembles 
Perrisonofa protexta, but it differs from that form in the much 
more posterior position of the beaks. 

Formation and locality.-Cliffwood clay, Cliffwood Point 
(105, 1 8 5 ) ~  near Matawan (186, 107, 189). 

Geographic distribzttion.-New Jersey. 
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Leda gabbana (Whltfleld). 

Plate XXIX., Figs. 2930. 

1860. Leda protextcr Gabb, J a r .  Acad. Nat. Sci. Phil., md 
ser., vol. 4, p. 397, pl. 68, fig. 35. (Not L. proferto 
Gabb, Jour. Acad. Nat. Sci. Phil., ad ser., vol. 4 p. 
P. -303, pl. 48, fig. 23.) 

1886. Nuculana Gdbana Whitf., Pal. N. J., vol. I,  (hlonog. 
U. S. G. S., VO~. g ) ,  p. 106, pl. 11, figs. 11-13, 

Descriptiorl.-"Shell of mcxlerate size, extremely elongated, 
the length being nearly twice and a half the extreme height. 
Valves convex, regularly and evenly rounded. Beaks small, ap 
pressed and incurved, and distinctly inclined toward the narrower 
end of the shell, scarcely rising above the hinge-line on the wider 
past, and situated about two-fifths of the length from the larger 
end. Cardinal margin on the wider end gently arcuate and a 
little more strongly concave on the narrower side of the beak; 
large extremity of the shell sharply rounded; basal margin gently . 
rounded throughout and the posterior end narrow and rounded. 
As the specimen is an internal cast, it preserves no evidences of 
the surface characters. The muscular scars are extremely faint 
and the pallial line undistinguishable, although the cast is in 
an excellent state of preservation and somewhat polished on the 
surface from the perfect condition. The hinge-line has been 
marked by a large number of very fine teeth, gradually increasing 
in size from the center outward. On the wider end of the shell 
there are about 25 visible uncler a glass and about 20 somewhat 
stronger ones on the narrower side of the beak. The ligamental 
pit has been of inoderate size. but well marked and deep." 
(Whitfield.) 

Rcnt.urks.-This species has not been met with in the recent 
collections of the Survey, and the type specimen which is said 
by \Vhitfieldl to be preservetl in the collection at  Trenton, has 
apparently been lost or destroyed. The specimens in the recent 
collections which most nearly approach \:hitfield's figure of this 

'.Ann. N, k'. Acad. Sci., vol. 12, p. 161. 
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-species are from the Tinton beds, but they have a much smaller 
number of teeth than that given by Whitfield. 

Formation and locality.-Navesink marl, Freehold (Whit- 
field). 

Gebgraphic distribution.-New Jersey. 

Leda tlntonenala n. ep. 

Plate XXIX., Figs. 31-34. 

Descriptioti.-Shell small, the dimensions of an internal cast 
being: length 10 mm., height 5 rnm., convexity 1.5 mm. Beaks 
rather prominent, nearly erect or pointed slightly backward, sit- 
uated a little over two-fifths of the length of the shell from the 
anterior extremity. Anferior portion of the shell semielliptical 
in outline; posterior portion subcuneate behind; the poster* 
dorsal margin nearly straight w slightly concave; the posterior 
margin curving downward and fonvard into the basal margin 
so  that the whole ventral margin from the posterior extremity 
of the hinge-line to the middle of the anterior margin, describes 
nearly the arc of a circle. Anterior series of teeth straight or 
slightly convex, about 10 or 12 in number; posterior series 
nearly straight or  slightly concave, about 15 o r  16 in number. 
Surface of casts smooth, external surface of shell unknown. 

Retnarks.-In general form and size this little shell agrees with 
Whitfield's illustration af the type of his Leda gabbum, but it 
differs from that species according to the description, in having 
much coarser teeth, there being 25 posterior and 20 anterior 
teeth in that species, which is nearly twice as many as in the shell 
under discussion. 

Fortndiota cmd locality.-Tinton beds, Beers Hill cut, south 
of Keyport ( I 2g6 ) . 

Geographic distribution.-New Jersey. 

Genus PERRISONOTA Conrad. 

Perrlaonota protexta Conrad. 

Plate XXX., Figs. 1-2. 

1869. Perrisonota prote*.rfa Con., Am. Jour. Conch., vol. 5, p. 
98, PI- 9, fig. 24. 
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1886. Perriso?~ota protrnta IVhitf., Pal. K. J., vol. I (Monog. 
U. S. G. S., V O ~  g ) ,  p. 110, pl. 11, figs. i4-15. 

1905. Pmriso?~ofa protexta Johns., Proc. Acad. Nat. Sci. Phil. 
(1905)l P. 8. 

Descripfio?t.-"She11 small, ensiform, extremely elongated 
posteriorly, and gradually narrowed from the beaks. 'C'alvej 
depressed convex with very small inconspicuous beaks, which 
are curved backward, and with an obsolete carination extending 
from them backward to  the posterebasal angle. Anterior end 
broadest, sharply rounded; posterior end narrowly rounded, 
longest above the middle. Hinge-line arched upward in front of 
the beaks, and gently concave posteriorly throughout the entire 
length of the shell. Basal line moderately curved, more promi- 
nent just in advance of the beaks. Surface of the shell polished 
or marked by ;cry fine concentric lines of growth, except on the 
posterior cardinal slope, where they unite and form a few in- 
conspicuous folds." (IVhitfield.) The impression of the hinge- 
plate in internal casts shows the presence of 60 w more fine, 
straight teeth posterior to the beaks, and about 12 much larger 
and decidedly) -shaped teeth in front. 

The dimensions of a large internal cast are: length 26 mm., 
height 8 mm. 

Remarks.-This species has a rather long geologic range in 
the New Jersey Cretaceous formations, but it seems to be rare 
everywhere, except in some localities of the Red Bank sand. 
In all localities, except Haddonfield, this species has been o b  
served only in the form of internal casts, and these do  not 
possess the obscure carination or umbonal ridge passing from 
the beak to the postero-basal margin. It is doubtful whether 
the generic name Pcrrisottota should be considered as  valid. This 
species is Conrad's type of the genus, but, except in the extra- 
ordinary posterior extension of the shell, which is doubtfully a 
character of generic value, it does not differ essentially from 
members of the genus Leda. 

Fmi~mt io~ t  a~zd 1ocaJity.-IIerchantville clay-marl, near Jarnes- 
burg (140, I ~ I ) ,  Lenola (163) ; IVoodbury clay, near Haddon- 
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ield (183. 165) ; Wenonah sand, near Marlboro (130) ; Red 
3ank sand, Red Bank ( I  16), Shrewbury river ( I ~ g ) ,  near 
\,liddietown (112) ; Tinton beds, Beers Hill cut, south of Key- 
mr t  ( 1 2 9 ~ ) .  

Geographic distribution.-New Jersey. 

Genus YOLDIA Moller. 

Yoldia iongitronr (Conrad). 

Plate XXX., Fig. 5. 

1860. Leda longifrotts Con., Jour. Acad. Nat. Sci. Phil., zd 
ser., vol. 4, p. 281, pl. 46, fig. 18. 

1861. &dcL longifrotrs Gabb, Synop. Moll. Cret. Form., p. 189 
(133). 

1864. Nucsclatra longifrons Meek, Check List Inv. Fms. N. A., 
Cret. and Jur., p. 8. 

1886. N u c h  longifrons Whitf., Pal. N. J., vol. I (Monog. 
U. S.G. S . ,vol .g) ,p .  107, pl. 11, figs. 16-17. 

1905. Yoldia longifrons Johns., Proc. Acad. Nat Sci. Phil. 
('90519 P. 8, 

Description.-The dimensions of an average specimen are: 
length, 36 mm. ; height, 14.5 mm. ; convexity, 4.5 mm. Shell 
longitudinally suklliptical in outline, a little narrower behind 
than in front. Beaks scarcely elevated above the hinge-line, 
situated about twefifths the length of the shell from the ante- 
rior extremity. Anterior and posterior cardinal margins s lop  
ing away from the beak on either side, meeting in an angle of 
150' to  155'; anterior margin broadly rounded, its most anterior 
extension above the mid-height of the shell.; posterior margin 
more narrowly rounded, its greatest extension above the middle; 
ventral margin gently convex in the middle, curving upward 
more  sharply at either end. Impression of the hinge-line in the 
internal cast bearing about 35 or more <-shaped teeth posteri- 
orly in nearly a straight line, and about 25 >-shaped teeth an- 
teriorly, also in 'a straight line. External surface of the shell 
polished, marked only by fine, more or less conspicuous concen- 
tric lines of growth. 
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Rcwtarks.-This species has only beell found in the \Yd- 
bury clay. At Lorillard it is one of the most abundant species, 
and like so many of the shells at this locality, it attains a much 

1 
larger size than a t  Haddonfield. The number of hinge-teeth 
in the Lorillard specimens is also greater than in those fm 
Haddonfield, but this is doubtless due to their larger size. In 
some of the internal casts from Lorillard a deep pallial sinus is 
faintly seen, which gives to the shells the characteristic featws 
of the genus Yoldia. The species is a close ally of Yoldk e m d  
M. & H. of the Cretaceous faunas of the interior. 

Formation atrd locality.-Woodbury clay, Lorillard (IW),  
near Matawan ( I O ~ ) ,  Crosswicks ( 168), near Haddonfield 
(183, 165, 164). 

Geographic distribution.-New Jersey, Mississippi, Arkansas. 

Yoidla papyria (Conrad). 

Plate XXX., Fig. 6. 

1869. Nucularia pppyria Con., Am. Jour. Conch., vol. 5, p. 4 
pl. I ,  fig. 7. 

1886. Nlrcttlarin pupyrin ll'hitf., Pal. N. J., vol. I (Slonog. 
U. S.'G. S., vol. g), p. 111, pi. 11, figs. 18-20. 

1905. Nzrcularia papyria Johns., Proc. Acad. Nat. Sci. Phil. 
( 1905), P. 8. 

Description.-The dimensions of a large right valve are: 
length, 15.5 mm.; height, 9.5 mm. ; convexity, 3 mm. Shell sub 
elliptical in outline, strongly conves in the anterior half, becom- 
ing rapidly depressed posteriorly. Beak scarcely elevated above 
the hinge-line, situated a little over one-fifth of the length of 
the shell from the anterior extremity. Posterior portion of 
the hinge-line nearly straight, the hinge-plate bearing about 
18 >-shaped teeth; tlie anterior hinge-line much shorter than 
the posterior, rapidly declining, forming an angle of about 
125' with the posterior portion, the hingle-plate bearing about 
13 <-shaped teeth. Anterior margin of the shell rounded from 
just below the beak to a point on the ventral margin directly 
beneath, the curve being subsenlielliptical wit11 the most anterior 
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point a t  about the mid-height of the shell; basal margin gently 
convex, subparallel with the posterior part of the hinge-line; 
posterior margin rounding from the posterior extremity of the 
hinge-line, the greatest posterior extension of the shell being 
above the middle, obliquely convex, subtruncate below and round- ' 

ing  into the basal margin. Surface of the shell nearly smooth, 
marked only by faint concentric lines of growth. 

Revwks.-The types of this species from Haddonfield are 
scarcely more than one-half the size of the specimens whose 
dimensions are given above. This fact, however, is in accord 
with the individuals of many of the Haddonfield species, which 
grow to a much larger size in the more northern localities. The 
hinge characters of the Haddonfield specimens have never been 
properly made out; the fragmentary shells preserving imperfectly 
the hinge-teeth as~igned to this species, and made typical of the 
genus Ntrcdaria belong without doubt to some other species as 
has been suggested by Whitfield. The internal cast from near 
hlatawan, which is here illustrated, agrees in all the general 
characters of the shell, except size, with the typical Haddonfield 
specimens, and there can be no doubt as t o  their specific identity, 
but this Matawan specimen preserves very perfectly an impression 
of the hinge-plate, which shows the dentition to be not funda- 
mentally different from that of the associated Yoidia iongifrotu. 
The presence or absence of the deep pallid sinus has not been 
detected in any of the specimens observed, so that it has not been 
absolutely demonstrated that the species is a member of the genus 
Yoldicr, but when the strong general similarity with Y. Eotbgifrons 
is taken into account, there is little or no doubt as to its proper 
generic position. 

Fomrcrtion and locality.-Woodbury clay, near Matawan 
( I O ~ ) ,  near Haddonfield (183, 165, 164). 

Geographic dish.ltn~tim.-New Jersey. 

Yoldia cliffwoodsnrir n. sp. 

Plate XXX., Figs. 3-4. 

1905. Yoldi cf. mami Weller, Jour. Geol., vol. 13, pp. 239, 331 ; 
also Ann. Rep. State Geol. N. J., for 1904, pp. 137, 
138. (Not Y. rzansi M. & H.) 
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Dcscriptio?l.-The dimensions of one of the type specimens I 

are:  length, I 5.5 nlm.; height, g mm.; convexity, 2 mm. Shell 
subelliptical in outline, the valves depressed convex, somewhat 
compressed in front and behind. Beaks scarcely elevated above 
the hinge-line, situated about two-fifths tlie length of the shell 
from the anterior extremity. Both the anterior.and posterior por- 
tions of the hinge-line straight o r  nearly straight, the posterior 
portion with 20 or  more teeth, the anterior portion declining 
from the beak at an angle of about 46' with the posterior portion, 
with about I j teeth. Anterior margin of the shell rounding from 
the anterior extremity of the hinge-line, the greatest extension at 
about the mid-height of the shell ; posterior margin rounding from 
the posterior extremity of the hinge-line, the greatest extension 
above the middle; ventral margin, between the most anterior 
and posterior points of the shell, approaching a longitudinal 
seniiellipse, but with the posterior portion more or less obscurely 
obliquely subtruncate. Surface of the shell smmth,  a s  indicated 
by impressions of the exterior. 

Remarks.-This species resembles Y. longifrons of the Wood- 
bury clay, but is proportionately shorter with the basal margin 
more strongly curved and the anterior and posterior portions of 
the hinge-line forming less nearly a straight line; it has not been 
observed to  grow as large as  the larger individuals of Y. longi- 
frons from Lorillard. The species also resembles Y. ezlami M. & 
H., from the Cretaceous beds of the interior, but it differs from 
that species a s  illustrated by Meek1 in much the same way that 
it differs from Y. lo?tgifrons, Y. longifro?ls and Y. mansi prob 
ably being more closely allied than Y.  cliffwoodensis and Y. 
e7mnsi. 

Formotio~c and locality.--Cliffwood clay, Cliff wood Point 
( ~ o j ,  185), near Matawan (107). 

Geographic distrib~ctio~r.-New Jersey. 

'Rep. Inv. Cret. and Ter. Foss. Up. Mo., p. 111, pl. 28, figs. 10 a-c. 
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Family P-DONTODAE. 

Genus NEMODON Conrad. 

Nemodon eutaulenais (Qabb). 

Plate XXX., Figs. &XI. 

1860. Arca (itfacrodotl) eufalmtsis Gabb, Jour. Acad. Nat. Sci. 
Phil., and ser. vol. 4, p. 398, pl. 68, fig. 38. (Not 

. Nemodon eufaulcnsis Con.) 
1861. Arco Eufalcnsis Gabb, Synop. Moll. Cret. Form., p. 152 

(96).  
1868. Arca Eufalensis Con., Cook's Geol. N. J., p. 725. 
1886. Nemodon Eirfaulensis Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol. g ) ,  p. 83, pl. 12, figs. 3-4 (not fig. 5) .  

Desctiption.-"Shell small, seldom reaching a length of one 
inch in the extreme. Form trapezoidal, the cardinal and basal 
margins subparallel, and the length about twice and a half as 
great as the height. Anterior end obliquely and rapidly reced- 
ing from the extremity of the hinge and most rapidly on the 
lower half; posterior end obliquely truncate, prolonged back- 
ward below to the umbonal angle. Valves moderately ventricose, 
with a decidedly angular umbonal ridge behind, and a shallow 
mesial depression extending from the beaks to the basal border, 
slightly affecting the basal line near the middle of its length. 
Beaks large and rather prominent, situated at  about the anterior 
third of the length. Area moderate. Surface marked by 

.numerous fine radiating stria showing upon the cast, which are 
a little coarser near the posterior angle and on the cardinal slope, 
possibly somewhat alternating in size on the anterior end, but 
indistinctly showing this feature on the internal cast. Hinge- 
line marked by two distinct linear teeth on the anterior end par- 
allel to the hinge. Those of the rest of the hings have not been 
obser\-etl." (\\'hitfieltl.) 

Renwrks.-The Hadtlonfield specilnens referred to this species 
by Conrad and n~atle the type 'of the genus Nctnodotl, are con- 

2 j  PAL 
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sidered by Johnson to be distinct from the typical form of the 
species described by Gabb from Eufaulia, Alabama, and he has 
proposed the name Nemodon conradi for them. Whitfield's 
description of the species was drawn up from a specimen from 
the Navesink marl, but he also referred the Haddonfield speci- 
mens of Conrad to the same species and illustrated one individual 
from that locality. N. etrfaulewis seems to differ from N. con- 
radi in the greater extension of the hinge-line anterior to the 
beak, in the more angular umbonal ridge, and in the stronger 
sinus extending from the beak to the ventral margin. The 
species as here recognized in the New Jersey faunas is represented 
by the Navesink specimen described and illustrated by Whitfield. 
The same form occurs abundantly in the Red Bank sand in the 
recent collections of the Survey, and rarely in the Merchantville 
clay-marl. The Red Bank examples vary considerably in size, 
at some localities small individuals 10 mm. to 12 mm. in length 
being the only ones recognizetl, while in other localities they are 
larger, reaching a length of 20 mm. more or  less. In  Whitfield's 
description it is stated that the posterior hinge-teeth have not been 
observed, but recently collected specinlens show them t o  be two or 
three it1 number, parallel wit11 the hinge-line and similar to the 
anterior teeth but more elongate. 

The writer has felt no little hesitation in recognizing the 
several species of the genus - \ 'L-I~Io~oI~ included in the present 
report. N. ct l fo~rlc~ts is  and IV. co~zradi especially seem to be 
almost too closely allied to lx given separate specific recognition, 
and the internal cast described by Gabb as N. a ~ r g u l a ~ u t ~ c  might 
well be a somewhat aberrant or distorted individual of the same 
species. Tlie specimens referred to N. brwi f rons  seem to be 
more worthy of separate specific recognition, but even these might 
possibly be referred to a common species. The exact determina- 
tion and definition of these several species cannot be made with 
the material now available for study, and had not these species 
already received recognition in the literature, no attempt would 
have been made in this place to differentiate more than two of 
them at the most. 

E'orrrcutio~r orlii 1ocolify.-llerchantville clay-marl, near James- 
burg ( I 39, 140, 141 ) ,  Lalola ( I 63)  ; Marshalltown clay-marl, 
near Swedesbro ( 177) ; Navesink marl, Holmdel (Whitfield), 
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near  Walnford (148=), near Jacobstown ( 150) ; Red Bank sand, 
Red Bank ( I  16)) ~ h r e w s b u r ~  River ( I  rg) ,  near Middletown 
( I 12)  ; Tinton beds, Beers Hill Cut, south of Keyport ( I@). 

Geograplric distribution.-New Jersey, Georgia, Alabama, 
Mississippi, Arkansas. 

Nemodon conradi Johnson. 

Plate XXX., Fig. 7. 

1867. Trigonarca eufalensis Con., Am. Jour. Conch., vol. 3, 
p. g. (Not Arca eufa lmis  Gabb.) 

1869. Nemodon eufaulensis Con., Am. Jour. Conch., vol. 5,  p. 
97, PI. 99, fig. 16. 

1886. Netttodon eufadensis Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g ) ,  p. 83, pl. 12, fig. j (not figs. 3-1). 

1905. Nemodon cowadi Johns., Proc. Acad. Nat. Sci. Phil. 
( IPS) ,  P. 9. 

Description.-Shell subrhomboidal in outline, the dimensions 
of a nearly complete right valve 1)eing: length, 16.8 mm. ; 
height, g mm. ; length of hinge-line, 12 mm. The valves mod- 
erately convex, with the beaks somewhat incurved and situated 
at about the anterior third of the total length of the shell, the 
umbo produced a little beyond the hinge-line. Hinge-line 
straight; the anterior margin making an obtuse angle with the 
hinge-line, broadly rounding into the slightly convex ventral' 
margin, the ventral margin curving rather sharply posteriorly 
into the obliquely subtruncate posterior margin. Umbonal ridge 
rounded, the posterior slope rather narrow. Surface of the 
internal cast marked by concentric and radiating lines of nearly 
equal strength, giving it a cancellated appearance. Anterior and 
posterior hingle-teeth both three in number, straight and nearly 
parallel with the hingle-margin, the posterior ones being 
slightly longer than the anterior. 

Remarks.-The name N. conradi has been proposed by John- 
son for certain shells from the Woodbury clay near Haddon- 
field, which Conrad referred to N. elifatilatsis many years ago. 
The Haddonfield specimen referred to  N. ezrfaulmrsis by IVhit- 
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field is also doubtless a member of the same species, although 
its surface markings have been obliterated.' The s'pecies differs 
from N. eufazdmr&s in the shorter anterior extension of the hinge- 
line, and consequently in the more regularly rounded anterior 
margin, in the more rounded umbonal ridge, and in the less 
conspicuous sinus extending from the beak to the ventral mar- 
gin. The two species also seem to differ in the character of their 
surface markings. The general form of the shell more nearly 
approaches N. b r ~ i f r o ~ t s ,  but the posterdmsal extremity is less 
extended, the surface markings are different and the anterior 
hinge-teeth are straighter. 

For'ft~tion (Utd locality.-Woodbury clay, Lorillard (102). 
near Haddonfield ( I 83). 

Geographic distribution.-New Jersey. 

Nemodon angulatum (Qabb). 

Plate XXX., Fig. IS. 

1860.. Leda angulata Gabb, Proc. Acad. Nat. Sci. Phil. (~ffi), 
p. 95, pl. 2, fig. 12. 

1861. Leda submgzdata Gabb, Synop. Moll. Cret. Form., p. 
189 (133). 

1864. .Vzrculmra. sliba~tgzllata Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 8. 

1868. Nzrculanu angulata Con., Cook's h l .  N. J., p. 725. 
1876. Nemodon angulatum Gabb, Proc. Acad. Nat. Sci. Phil. 

(1876), P. 316. 
1886. Nemodon angulatum Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S . ,vo l .g ) ,p .84 ,p l .  12, figs. 67. 
1go5. Nemodon angulattcm Johns., Proc. Acad. Nat. Sci. Phil. 

Dcscripfiotr.-Shell small, the tlimensions of the type speci- 
men being : lengtl~, I 5 .  j mni. : height, 8 nim. : thickness. 5 mm. 
Beaks rather prominent, situated at about the anterior third of 
the shell. Anterior margin broadly curved from beneath the 
k a k  to the antero-basal region, where it curves more abruptly 
into the nearly straight ventral margin, posterebasal margin 
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produced and subangular, posterior margin truncate, meeting 
t h e  posterior extremity of the liinge-line in at1 obtuse angle. 
dorsal margin nearly straight, sloping gently backward from 
the  beak t o  the posterior hinge extremity. From the beak a 
subangular umbonal ridge passes obliquely backward to the 
postero-basal angle, and a broadly-flattened or  sligl~tly sinuate 
area passes downward from the beak to about the middle of 
t he  ventral margin. The  surface markings and hinge characters 
not  preserved on the type specimen, which is an internal cast. 

Rmwrks.-The type is the only specimen of this species 
ivhich has yet been observecl. It  some\vhat resembles *27. cllfiztt- 
lcwsis, but the beaks are more prominent ant1 the anterior mar- 
gin is very different, the most anterior extension of the shell 
being near the hinge-line in iV. cllfnulcasis, \vliile in 1Y. a~lgrt- 
latutn it is near the base. The  radiating markings of the sl~ell 
may usually be distinguished upon the casts of N. eufa~~lnasis, 
which is not the case with this species. 

Forrrmtiorl and local it^^.-Navesink marl. Burlington County 
(Gabb, Whitfield). 

Geographic distribution.-New Jersey. 

Nemodon brevifrons Conrad. 

Plate XXX., Figs. 12-14. 

1875. Nctnonhn, brmifrotls Con., Kerr's Geol. X. Car., .\pp. 
A . , p . 4 , p l .  I ,  fig. 15. 

1886. Nertwdon brcvifrotls IVhitf., Pal. N. J., vol. I ,  (14onog. 
U. S .G .  S.. v o l . g ) , p .  85,pl.  12, figs. 1-2. 

1905. Netnodon brnrifrotls Johns., Proc. Acad. Kat. Sci. Phil. 

(1905), P. 9. 

Descn'ptiot~.-Shell of moderate size, the dimensions of a very 
perfect right val\.e being: length, 23 mm. ; height, 13 mm. : length 
of hinge-line, 15 mm.; convexity, 6 mm. Sliell subrhomboitlal 
in outline, rather strongly convex. Reaks incurved, the umbo 
rather broad and prominent, and producetl above the hinge-line. 
Hinge-line straight. Anterior margin meeting the hinge-line in 
an obtuse angle, broadly and evenly rounded, passing with a 
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regular curvature into the gently convex ventral margin, postero- 
ventral margin rather broadly rounded and passing into the 
obliquely subtruncate posterior margin above, which meets the 
hinge-line in an obtuse angle. The umbonal ridge prominent, 
broadly rounded or someyhat inflated, the posterior slope being 
narrow and somewhat abrupt. Surface of the shdl marked by 
concentric lines of growth, and in some specimens by faint radiat- 
ing lines, which are more conspicuous upon the anterior portion of 
the shell. The anterior hinge-teeth are three in number, rather 
short and slightly curved, but nearly parallel with the hinge-line. 
the posterior teeth are also three in number, perhaps a little longer 
than the anterior ones, straight and subparallel with the hinge- 
line. 

Remarks.-Johnson states that the specimen of this species 
described and illustrated by Whitfield as from the Woodbury 
clay, near Haddonfield, probably did not come from that locality, 
but from Snow Hill, North Carolina, the type locality for the 
species. In the recent Survey collections the species has not been 
recognized in any of the Woodbury clay localities, but it does 
occur in the Cliff\vmd clay and the IVenonah sand. In the best 
specimen observed from the Cliffwood clay the radiating mark- 
ings of the shell, as shown in an impression of the exterior, are 
apparently obsolete, the markings being essentially as shown in 
Conrad's original illustration of the species. One of the speci- 
mens from the Wenonah sand, on the other hand. ivith ng essen- 
tial differences in the contour of the shell, exhibits some faint 
radiating markings, which are more strongly developed on the 
anterior portion of the shell, agreeing essentially with Whit- 
field's description. From the IVenonah sand, near Crawfords 
Corners, a single specimen of an internal cast has been collected, 
which agrees closely in general form with the other shells referred 
to this species, but it is much larger than any other individual 
obseri~ed, being 38 mm. long, and 20 mm. high. I t  is possible 
that this specinlen should be referred to a distinct species, per- 
haps undescribed, but in the absence of additional material, 
especially specimens preserving the esternal markings, it is 
thought best to refer it to this species provisionally. The species 
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differs  from N. cotwadi, which is the most nearly related mem- 
ber of the genus in the New Jersey faunas, in its more nearly 
obsolete radiating surface markings, its more rounded umbonal 
ridge, and ust!ally in its larger size. 

Formation and locality.-Cliffwood clay, Cliffwood Point 
( ~ o j )  ; Wenonah sand, near Marlboro ( I ~ o ) ,  near Crawfords 
Corners  ? ( 1 2 6 ~ ) .  

Geographic distributioti.-New Jersey, North Carolina, 
Mississippi. 

Genus CUCULLAEA Lamark. 

Cucullaea antrora Morton. 

Plate XXXII., Figs. 7-9. 

Cuczillca atltrosa Mort., Synop. Org. Rem. Cret. Gr. U.  
S. ,p.65,pl .  13,fig.6. 

Cuczrllaca arttrosa Gabb, Synop. hloll. Cret. Form., p. 172 
(116). 

Czrclrllna atltrosa Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 8. 

Idottearca arttrosa Con., Cook's Geol. N. J., p. 725. 
Idowarca antrosa Con., P rw .  Acad. Nat. Sci. Phil. 

( 18721, P. 54. 
? Idowarca wttrosa Gabb, Proc. Acad. Nat. Sci. Phil. 

(1876), P. 375. 
Idottearca antrosa Whitf., Pal. N. J., vol I (Monog. U. 

S .G .  S . , vo l .g ) ,p .g6 ,  pl. 13,figs.6-11 
Cuc~rllaca antrosa Johns., Proc. Acad. Nat. Sci. Phil. 

(190511 P. 8. 

Description.-"Shell subcircular in outline, or very slightly 
ovate from being a little prolonged at the postero-basal angle, 
very slightly oblique with a straight hinge line, which is about 
half as long as the greatest length of the shell. Beaks large, 
erect, and slightly incurved, but not projecting beyond the edge 
of the proportionally small ligamental area which is marked by 
oblique grooves, as  in all species of the group. Surface of the 
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shell slightly angulated along the poster~umbonal slope and 
very convex; marked by numerous strong concentric lines oi 
growth at irregular distances; no radiating strix. Hinge-plate 
narrow in small and medium sized specimens and the teeth 
small, but barely bent clown at their inner extremity and few in 
number ; the denticulations along the middle of the hinge vertical 
and small. On large intlividuals the outer teeth are strong, from 
four to five in number on each side, according to the size of the 
individual; slightly declining outwardly, and the bent portion 
usually nearly half as long as the horizontal portion, the bend- 
ing being at an angle within ninety degrees, the denticles on the 
middle part of the hinge being small and numerous. Muscular 
scars, as seen on the casts, strongly marked; the impression of 
the ridge deep, strongly arched, and situated pretty well up on 
the posterior slope; surface of the cast marked by rather strong 
vascular lines. The outer margin of the cast is bordered by a 
strong keel, indicating the great thickening of the valves along 
the pallial line, which extends around three sides, k i n g  broadest 
on the anterior." (\fThitfieltl.) 

The dimensions of a large left valve are: length 7j mm., 
height 70 mm., convexity 26 mm. 

Remarks.-This species may be easily recognized at  all times 
by reason of its subglobose form. Its usual mode of occurrence 
in New Jersey is in the form of internal casts, and these differ 
from similar specimens of C. fippatla in the more rounded out- 
line and the less obliquity of the shell, and in the absence of the 
conspicuous subangular umbonal ridge with the more or less 
abrupt postero-dorsal slope of the shell. The species also attains 
a larger size than C. tipporla. The species occurs most abundantly 
in the hlerchantville and Navesink formations, it being the most 
characteristic member of the genus in the first of these forma- 
tions. The species has not been recognized in any beds higher 
than the Navesink, its vertical range being quite different in this 
respect from that of C. tippalla, which is rare in the Merchant- 
ville, and first occurs in abundance in the hIarshalltown, and then 
continues as a conspicuous species up to the Tinton beds, except 
in the Savesink. .Although this species and C. neglecta both 
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occur  commonly in the Navesink marl, they are not usually asso- 
ciated in the same locality, for where one of them is present in 
abundance the other is usually rare or absent altogether. 

Forrrra/iorl alrd 1ocnlitj.-~Ierchantville clay-marl, Lorillartl 
( I 20' ), near Matawan ( 1o04. I O I  ). L e ~ ~ o l a  ( 163) ; Xavesink 
marl ,  Atlantic Highlancls ( 108), near Craw fords Corner ( I 26' ) . 
near  Freehold ( 1 3 3 ) ~  near l\'alnfortl ( 1483 ,  Crosswicks Creek 
j I 49, 1473, 1 4 7 ~ ~  19 j) , near Jacobstown ( I jo) , near Mount 
Laurel ( I 66) : Tinton beds, near Freehold ( 132). 

Geographic distributio~z.-Xav Jersey, Texas, Arkansas. 

Cucullaea woodburyenrlr n. sp. 

Plate XXXIV., Fig. I .  

Dcscriptiorr.-Shell large, the tlimensions of the type specimen. 
the internal cast of a left valve, being: length 75 mm.. height 
69 mm.. convexity 28 mm:, length of hinge-line 53 mm. .An- 
terior margin regularly rounding from the anterior extremity 
of the hinge-line to the middle of the ventral margin. ventral 
margin less curved in its posterior half, the postero-ventral mar- 
gin obtusely rounding into the subtruncate posterior margin 
which is nearly vertical below and curves gently forward to the 
posterior extremity of the hinge-line above. Beaks of moderate 
size. those of the two valves approaching somewhat closely. 
Valves ventricose, without a sharp. umbonal ridge extending to 
the posterwventral extremity. Indentation of the posterior mus- 
cular ridge rather narrow anti of moderate strength. 

Rcrnaks.-This species most closely resembles C. antrosa of 
the Merchantville and Navesink faunas, but it is somewhat 
shorter and more nearly erect in general aspect, besides having, 
apparently, a much thinner shell, so that the internal cast is not 
marked by the distinct marginal keel which is so characteristic 
of  that species. The species is a rare one in the W d b u r y  clay, 
where a single specimen has been observed. 

Fort~ration and locaiitj~.-l~oodbur~ clay, Lorillard ( 102). 
Geographic distributiort.-New Jersey. 
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Cucullaea tippana Conrad. 

Plate XXXI., Figs. 5-10; Plate XXXII., Figs. 1-1. 

1858. Cnctlllca tippafta Con., Jour. Acad. ?;at. Sci. Phil., 2d 
ser., vol. 3, p. 328, pl. 35, fig. 1. 

1861. CtlczlIlma tip pa.?^ Gabb, Synop. Moll. Cret. Form., p. 174 
(118). 

1864. Cztcltllca tippatla Meek, Check List Inv. Foss. X. .A.. 
Cret and Jur., p. 8. 

1886. Idonecwca tippana Whitf., Pal. N. J., vol. I (Monog. U. 
S. G. S., vol. g ) ,  p. 95, pl. 12, figs. 19-21. 

1886. Idonearca vulgaris Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g ) ,  p. 95, pl. 12, figs, 19-21. 

1905. Cucltllna tippatra Johns., Proc. Acad. Xat. Sci. Phil.. 

Description.-Shell attaining a length of 64 mm., a height of 
51 mm., length of hinge-line 41 rnm. and convexity of one valve 
20 mm., in a large individual. Shell very oblique, subtriangular 
or subtrapezoidal in outline; umhones prominent? the beaks 
rather small, incurved, situated at about the middle of the hinge- 
line; cardinal areas concave, marked by distinct impres& lines 
about I mm. apart, which diverge from beneath the beaks. An- 
terior margin of the shell curving regularly from the anterior 
extremity of the hinge-line into the basal margin, which is nearly 
straight or slightly convex posteriorly; posterebasal extremity 
rather sharply rounded or subangular; posterior margin obliquely 
truncate. Surface of the shell most strongly convex along the 
subangular umbonal riclge, the postero-dorsal slope abrupt, in 
some individuals being almost vertical. Surface marked by con- 
spicuous, more or less irregular lines of growth, and by fine 
radiating costz, which are frequently nearly or  quite obsolete. 
Hinge-plate broad at either end, much narrower under the beaks. 
with from three to five transversely striate horizontal teeth in 
front and Ixhind, \vhicli are subparallel with the hinge-line and 
are progressively more elongate from below upward, the inner 
extremities of one or two of the higher more elongate teeth bend- 
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n g  downward at  a sharp angle to the main portion of the tooth, 
h e  median twdi f ths  of the hinge occupied by short, vertical 
eeth about 10 or 12 in number. The muscular scars on the 
nterior of the shell well-defined, the posterior one bordered along 
ts anterior margin by a narrow, elevated septum ; pallial line dis- 
tinct, the internal surface of the shell above the pallial line marked 
by more or less indistinct radiating lines. 

T h e  internal casts ventricose and very oblique, with the beaks 
elevated, large and distant, and with a strongly subangular 
umbonal ridge extending obliquely backward from the kak to the 
posterebasal extremity. The postero-dorsal slope short and 
more or  less abrupt, the junction of the valves usually strongly 
keeled when perfect, though this keel is often broken away. The 
cardinal line curved. The gash in the postero-dorsal slope formed 
by the septum in front of the posterior muscular impression is 
deep and often wide in old individuals, extending from the middle. 
of the height of the shell to fully two-thirds the distance between 
the margin and the beaks. Anterior muscular scar more or less 
distinct, body of the cast often radially striated. 

Retnarks.-The description of this species, given above, is 
drawn from finely preserved individuals in the Marshalltown 
marl. Among the many perfectly preserved shells of the species 
in this formation near Swedesboro, considerable variation is ex- 
hibited, especially in the abruptness of the postero-dorsal slope. 
In  some individuals this slope is nearly vertical while in others it 
may be a t  an angle of nearly 4j0 to the plane of the valve, these 
extremes giving to the shells quite different aspects. h rather 
abrupt, but not quite vertical slope is the commoner, but an in- 
termediate conditions between the two extremes occur. Another 
variable character is the surface markings of the shell, some in- 
dividuals being quite rugose in appearance because of the strong 
concentric lines of growth, ivhile others are much smoother; 
the radiating costae are also ~ariable,  in most cases they can 
scarcely be detected and in none are they really conspicuous. 

The casts which Whitfield has illustrated as Ido~lcarca s~zilgciris 
are apparently members of this species, but his specimens seem 
b have been lost or destroyed so that no direct comparison can 
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be made. They are certainly quite distinct from the true C. rul- 
garis. 

A somewhat common Ctrctrlluca in the Red Bank sand has been 
questionably identified as this species, but it usually grows larger 
than the Marshalltown examples, and judging from the impre 
sions of the exterior the fine radiating costae upon the surfact 
of the shell are more strongly developed and the cardinal areas 
higher with the beaks consequently more widely separated. In 
one well preserved impression of the cardinal area from this 
formation, nine of the diverging furrows may be clearly recog- 
nized beneath the beak, while in the Swedesboro specimens only 
four or five are usually present, and seven is the maximum num- 
ber which has been observed. Whitfield has identified one of the 
specimens from the Tinton beds at Beers Hill cut south of Kqr- 
port, as C. tippa~la. This locality has furnished a large number 
of specimens in the recent collections, and although they are for 
the most part poorly preserved, they present no characters by 
which they can be separated from the specimens from the Red 
Bank sand. 

Fornmiion ajld locality.-Mnrshalltown clay-marl, near 
Swedesboro ( r 77, 179), Marshalltown ( 190) ; Wenonah sand, 
near Marlboro (130) : Kavesink marl, Atlantic Highlands (I&), 
near Jacobstown (150) ; Red Bank sand, Shrewsbury River 
( I  16, I 19) : Tinton beds, Beers Hill cut, south of Keyport 
( 12g7, 12g0), near Freehold ( 132). 

Geographic disfribz1tiott.-New Jersey, hlississippi. 

Cucullaea neglecta Gabb. 

Plate XXXI.,  Figs. 1-4. 

1861. Cucullcra tzeglc1cta Gabb, Proc. Acad. Nat. Sci. Phil., 
1861, p. 326. 

1876. Idojlcarca ;lcglccta Gabb, Proc. Acad. Nat. Sci. Phil., 
1876, P. 3 1.1. 

Descriptiotz.-Shell oblique, subrhomboidal in outline, the di- 
mensions of a nearly perfect internal cast being: length, 39 mm.; 
height, 28. j mm., thickness, 22 mm. Beaks of the internal cast 
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of moderate size, moderately elevated above the hinge-line, and 
somewhat approximate for members of this genus. Anterior 
margin rounding regularly from the anterior extremity of the 
hinge-line into the gently convex basal margin; postero-basal 
extremity sharply rounded or subangular; posterior margin ob- 
liquely truncate; the free margins somewhat keeled. Valves wifh 
a narrowly rounded or subangular umbonal ridge, with the 
postero-dorsal slope rather steep, indented by the impression of 
the posterior muscular ridge; anterior muscular impression of 
only moderate strength ; pallial line not sharply defined. 

Remarks.-An examination of the types of this species in the 
collection of the Philadelphia Academy of Science, has shown it 
to be the common internal cast of moderate size occurring in the 
Navesink mail. I t  perhaps agrees most closely with C. tippana 
as known from the Marshalltown clay-marl, but it is a smaller 
shell with more rounded outlines and with a less abrupt postero- 
dorsal slope. I t  has been most commonly referred to C. vulgwiS, 
and was apparently so identified by Whitfield, but the types of 
these two species are very distinct. The species is only known 
from internal casts. 

Formdon and locality.-Merchantville clay-marl, Lenola 
( 163) ; Navesink marl, Craw fords Corner ( I 26'), Middletown 
( I I 3%),  near Red Bank ( I 20), Atlantic Highlands ( I o8), near 
Holmdel ( 127, I 2g6), Marlboro ( 13 I ), Mullica Hill ( 169). 

Geographic distribution.-New Jersey, Alabama. 

Cucullaea vulgarir Morton. 

Plate XXXII., Figs. 5-6. 

1830. Cucullaa vtdgaris Mort., Am. Jour. Sci., 1st ser., vol. 
17,p. 285,vol. 1 8 , p l . ~ , f i g .  21. 

1830. Ctrcullcra vulgaris hlort., Jour. :\cad. Eat. Sci. Phil.. 1st 
ser., vol. 6, p. 199. 

1834. Cucul l~a  vulgaris Mort., Synop. Org. Rem. Cret. Gr. 
U. S., p.64,pl. 3, fig. 8, pl. 13,fig. 5. 

1861. Clictiffcra srilgi~.ris Gabb. Proc. .k\cad. Xat. Sci. Phil. 
(1861). 11. 326. 
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1861. Cttci~llaca zplt.lgaris Gabb, Synop. hioll. Cret. Form., p. 1 
I74 (118). 

1864. CUCUII~Q vulgaris Meek, Check List Inv. Foss. N. A, 
Cret. and Jur., p. 8. 

! 
1868. Idonearca vulgar6 Con., Cook's Geol. N. J., p. 725, p. 

376, figure. 
1876. Idonearca vulgaris Gabb, Proc. Acad. Nat. Sci. Phil., 

1876, P. 313- 
1886. Idonearca medians Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S . ,vo l .g ) ,p .  199,pl. 26, figs. 5-6. 
1905. Cucullaca vulgaris Johns., Proc. Acad. Kat. Sci. Phil., 

1905, P. 8. 

Description.-Internal casts subtriangular in outline, subcune 
ate behind; the dimensio~~s of a large, nearly perfect specimen, 
are: length, 40 mm. ; height, 32 mm. ; thickness, 32 rnrn. Shell 
very oblique, the beaks of the internal cast large, widely sepa- 
rated and greatly elevated above the hinge-line. Anterior mar- 
gin curving backward and downward from the anterior extremity 
of the hinge-line into the gently convex basal margin; postero- 
basal extremity prominent, sharply rounded or subangular; pos- 
terior margin obliquely truncate. Valves with a strong, angular 
umbonal ridge, becoming especially prominent towards the pos- 
tercrbasal extremity : the postero-dorsal slope abrupt, indented 
by the deep and strong, crescentiforln cavity left by the pas- 

. terior muscular ridge. ilnterior muscular impression of moder- 
ate strength. Pallial line usually strongly defined, especially 
posteriorly, represented in the casts by an elevated ridge crossed 
by sharply defined elevated ridges which are short and close 
anteriorly, becoming longer, stronger and more distant pos- 
teriorly, especially where the pallial line crosses the umbonal 
ridge. 

Re)tzarks.-The original examples of this species consist of 
sixteen specimens in the collection of the Philadelphia Academy 
of Science, accompanied by Mor-ton's original label, and one of 
them was undoubtedly the individual used as the original for his 
figure of the species, although it is not possible t o  determine 
which one was actually the type specimen used for illustration 
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because of the crudeness of the drawing. These original speci- 
mens, however, show conclusively that the species is the one 
which sometimes occurs so commonly in the Hornerstown marl, 
to which Whitfield gave the name Idoncarca tnedians. The 
casts referred to Idonearca vulgaris by Whitfield are quite differ- 
ent and probably should be referred to C. tippana. The species 
resembles in some respects the internal casts of C. tippma, but 
it is more oblique with the beaks longer and more prominent, 
with the posterior muscular ridge usually more prominent, and 
with the pallial line much more conspicuous and marked by 
the strong transverse ridges. The species is known only in 
the form of internal casts so that the external characters 
of the two species cannot be compared. The beaks of C. 
z~rtlgaris, however, were undoubtedly more widely separated 
and the cardinal areas wider. The species, so far as it has 
been observed in the recent collections, is a cllaracteristic form 
of the Hornerstown marl horizon, and it is possibly a genetic 
successor of C. tippana of the earlier faunas. 

Fo.riimtio~t and locality.-Hornersto\vn marl. J. S. Cook's pits, 
Tinton Falls (IVhitfield), near Hornerstown ( 152). 

Geographic distrib1itioi1.-Sew Jersey. 

Cucullaea comprersirostra (Whitfield). 

Plate XXXII., Figs. 3-4, 

1886. Idontnrca co~~tpressirostra MThitf., Pal. N. J., vol. I ,  

(Monog. U. S. G. S., vol. g ) ,  p. 199, pl. 26, figs. 15-16. 

Description.-Internal casts subtriangular in form, small, the 
dimensions of a nearly perfect individual being: length 26 mm., 
height 21.5 mm., thickness 16 mm. Anterior margin curving 
regularly downward and backward from the anterior extremity 
of the hinge-line into the moderately curved basal margin, 
posterebasal extremity rounding somewhat abruptly into the 
gently convex, obliquely subtruncate posterior margin. Beaks 
of moderate size, moderately elevated and' approximate. Um- 
bonal ridge rounded, poster~dorsal  slope making an angle of 
about 45' with the plane of the valve. Muscular scars faintly 
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marked, the pallial line distinct. The indentation of the posterior 
muscular ridge rather slight. 

Retnaks.-The specimens referred to  this species are all from 
the Hornerstown marl, and in all cases observed are  associated 
with the casts of C. zwfguris. They have very strongly the 
aspect of immature shells, and although they are widely different 
from the casts of the associated C. zrulgcrris, it is not impossible 
that they are  immature individuals of that species. I n  order to 
determine the real relations of these shells, and whether C. COIII- 

pressirostra is a really valid species or not, a much larger series of 
specimens than are now available must be studied. Whitfield's 
type of this species is injured along the posterior margin, and in 
his restoration he has made the shell much more quadrangular in 
outline than it really was originally. 

F o r m t w n  mrd 1ocdity.-Hornerstown marl, J. S. Cook's pits. 
Tinton Falls ( IVhitfield) , near Homerstown ( I  52). 

Geographic distributiotl.-New Jersey. 

Cucullaea llttlel (Gabb). 

Plate XXXIII., Figs. 1-2. 

1876. Idorlcavca Iittlei Gabb, Proc. Acad. Nat. Sci. Phil., 1876, 
p. 316. 

Igoj .  Cl(ct(llaca. littlci Johns., Proc. Acad. Xat. Sci. Phil., IgOj, 

P. 9. 

Descriptiorl.-Shell very large, the dimensions of a large in- 
ternal cast being: length I 1 5  mm., height 89 mm., thickness 100 

mm. Anterior margin regularly rounditig from the anterior ex- 
tremity of the hinge-line into the convex ventral margin ; postere 
basal margin rather bluntly rounded ; posterior margin obliquely 
subtruncate, slightly convex; hinge line arcuate. Beaks large 
and prominent, ividely separated ant1 much elevated above the 
hinge-line in the cast. Valves strongly ventricose, the umbonal 
ridge broadly rounded, the postero-dorsal slope abrupt, the pos- 
terior surfaces of the t \ \ ~  valves meeting at the posterior margin 
in nearly a plane. Indentation of the posterior muscular ridge 

NEW JERSEY GEOLOGICAL SURVEY



MOLLUSCA. 40 1 

strong and very deep, 12 mm. in the type specimen. Hinge char- 
acters not observed. 

Romrks.-This is the largest species of the genus, and is r e p  
resented in the New Jersey collection by a single individual from 
the Tinton beds, in which the beaks are somewhat more obtuse 
and the valves more ventricose than in the type of the species 
in the collection of the Philadelphia Academy of Science. The 
specimen, however, does not differ essentially from other 
southern examples of the species in the collection of the National 
Museum at Washington. The species is characterized by its 
great size and its strongly ventricose valves. In the absence of 
an angular umbonal ridge the species resembles C. mtrosa, but it 
is more oblique than that species, and is much larger than any 
specimen of C. antrosa that has been observed. 

Formation and locality.-Tinton beds, Beers Hill cut, south 
.of Keyport ( I 2g7 ) . 

Geographic distribution.-New Jersey, Georgia. 

Genus TRIGONARCA Conrad. 

Trlgonrrca cllffwoodenrlr n. sp. 

Plate XXX., Fig. 17. 

Description.-Shell subtrapezoidal in outline, the dimensions 
,of a large individual being: length, 31 mm.; height, 23 m m ;  
convexity of one valve, 7 mm. Anterior margin broadly rounded, 
the most anterior point at about the mid-height of the shell, pass- 
ing below with regular curvature into the basal margin; basal 
margin convex throughout, but becoming straighter posteriorly; 
postero-basal margin broadly rounded ; posterior margin s u b  
truncate above. Valves moderately convex, the beaks at about 
the middle of the hinge-line and but slightly elevated above i t ;  
the umbna l  ridge rounded, the post-umbonal slope gentle. In- 
dentation of both an anterior and a posterior muscular ridge 
present in the casts, both of them slight but the posterior one 
somewhat the stronger. The larger casts marked by more or 
less indistinct radiating c o s b  above the pallial impression. Hinge 
feeth short, arranged in an arcuate line, diverging from either 
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side of the beak, 20 or more in number. Surface of the v h  
as indicated by impressions of the exterior marked only by mort 

or less indistinct lines of growth. 
Remarks.-This seems to be a very distinct species of Trigow 

arcs which is characterized by the slight elevation of the beaks 
above the hinge-line, and in the shell itself must have had veq 
low cardinal areas. All the New Jersey specimens observed are in 
the form of internal casts. 

Formation and locality.--Cliff wood clay, Cliff wood Point 
(185). 

Geographic distribution.-New Jersey, North Carolina. 

Trigonarca triquetra Conrad. 

Plate XXX., Fig. 16. 

1875. Trigonarco triquetra Con., Kerr's Rep. Geol. Surv. N. 
Car., App. A, p. 2, pl. I, fig. 7. 

1872. - - Con., Proc. Acad. Nat. Sci. Phil., 1872, 
pl. 2, fig. 5.  

Description.-Shell subtriangular in outline, the dimensions of 
a right valve being: length, 41 mm. ; height, 32 mm. ; convexity 
of one valve, 8.5 mm. Hinge-line strongly arcuate; anterior 
margin broadly rounded, passing regularly into the gently con- 
vex basal margin; posterebasal margin rather sharply rounded; 
posterior margin obliquely truncate. The valves moderately 
convex, the beaks situated near the middle of the hinge-line and 
but slightly elevated above i t ;  umbonal ridge rounded, the post- 
umbonal slope gentle below, becoming more abrupt towards the 
beak. Indentations of both anterior and posterior muscular 
ridges present in the casts, the anterior indentation very slight, 
posterior one much stronger, its lower end below the mid-height 
of the shell. Pallial impression distinct, above which the surface 
of the cast is marked by distinct radiating grooves and costa% 
Hinge strongly arcuate, teeth short, diverging from either side 
of the beak, thirty or  more in number. Surface of the valves, as 
indicated by impressions of the exterior, marked by fine, crowded, 
concentric lines of growth, and by indistinct, rather broad and 
flat radiating costa upon the central portion of the shell. 
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Remarks.-In New Jersey this species has been recognized 
only in the Cliffwood clays, all the specimens observed being 
internal casts. The types of the species have not been seen, but 
the Cliffwood specimens have been compared with authentic 
examples from Snow Hill, North Carolina, in the collection of the 
Philadelphia Academy of Science, and there can be no doubt as 
to the  identity of the New Jersey specimens with those from the 
South. This species is associated with the last, and may be dis- 
tinguished from it by its larger size, its more nearly subtrian- 
gular outline, and especially by its more strongly arcuate hinge, 
the hinge-plate bearing the teeth extending far down along the 
posterior margin of the shell, and also down the anterior margin 
but apparently not so far as behind. This strongly arcuate hinge 
is apparently the most characteristic feature of the shell. 

Formotion m d  locality.--Cliffwood clay, Cliff wood Point 
(185). 

Ceografhic distribution.-New Jersey, North Carolina. 

Trigonarca cuneiformlr Conrad. 

Plate XXX., Figs. 18-m. 

1869. Trigonarca cuneiformis Con., Am. Jour. Conch., vol. 5 ,  
p. 98, PI. 9, fig. I.  

1886. Trigonarca cuneiformis Whitf., Pal. N. J., vol. I 

(Monog. U. S. G. S., vol. g ) ,  p. 88, pl. 12, figs. 17-18. 
1905. Trigomrca cuneiformis Johns., Proc. Acad. Nat. Sci. 

Phil. ( ~ g o g ) ,  p. g. 

Description.-"Shell quite small, not exceeding half an inch in 
extreme length in any of the examples yet observed. Trape- 
zoidal in outline and quite ventricose. Hinge but little more 
than one-half the length of the shell, and the area very narrow. 
Beaks small, slightly incurved. Anterior end of the shell regu- 
larly rounded; posterior end elongate, produced below, the pos- 
terior margin very oblique, so as to make the postero-basal angle 
quite acute. Hinge-plate very narrow, marked by oblique trans- 
verse teeth, the anterior end having 10 or 12 directed inward 
belqw, and the posterior a somewhat larger number pointed 
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in the opposite direction. Muscular impression large, the p- 
terior one bordered by a slightly elevated lamella on the anterior 
margin. Surface of the shell marked by radiating lines, strongest 
on the anterior end and faintest on the middle of the valve; also 
by concentric lines which cross them and form slight pustules at 
the junctions." (lihitfield.) 

The dimensions of an internal cast are: length, 6 mm. ; height, 
3.5 mm. 

Retnurks.-This is a rare form and has been observed in the 
recent collections of the Survey only in the Il'oodbury clay near 
Matawan. The species has previously been know11 only from 
the Woodbury clay near Haddonfield, and because of the small 
size of the shells Whitfield has suggested that the very few 
specimens known might be young individuals of some larger 
species. The occurrence of the species near Matawan, however, 
with essentially the same dimensions as the original specimens, 
and the entire absence of any larger individuals anywhere, would 
seem to indicate that these specimens were adult. 

Formatio?r and locality.-Woodbury clay, near Matawan 
( I O ~ ) ,  near Haddonfield ( 183). 

Geographic distribution.-New Jersey. 

Genus BREVIARCA Conrad. 

Breviana raffordi (Oabb). 

Plate XXX., Figs. 21-24. 

1860. Arca saffordi Gabb, Jour. Acad. Nat. Sci. Phil., 2d ser., 
vol. 4, P. 397, PI. 68, fig. 37. 

1861. Arca Saffordi Gabb, Synop. Moll. Cret. Form., p. 153 
(97) 

1864. Arca Saffordi Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 9. 

1868. Trigonarca Saffordi Con., Cook's Geol. N. J., p. 725. 
1872. Brfiiarca Saffordi Con., Proc. Acad. Nat. Sci. Phil. 

(1872), P. 55, pl. 2, fig. 3. 
I 875. Trigonarca (Brmiarca.) Saffordi Con., Kerr's Geol. N. 

Car., App. .A., p. 3. 
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1886. Breviaraca Saffordi Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S.,vol. g),  p. 87, pl. 12, figs. 11-12. 

1905. Arca saffordi Johns., Proc. Acad. Nat. Sci. Phil. (1905), 
P- 9. 

Description.-"Shell rather small, ovately trapezoidal in out- 
line, with strongly ventricose valves and large, tumid, subcentral 
beaks, which stand prominently above the hinge line, are in- 
curved and approximate. Hinge line about two-thirds as long 
as the entire length of the valves, with a moderately high, ver- 
tically striated area, the striated portion being bounded by a 
plain border over which the striations do not extend. Anterior 
end sharply rounded and the basal line round and full. Posterior 
extremity oblique, extended somewhat below and rounding into 
the basal line. Posterior umbonal ridge rounded but quite dis- 
tinct. Surface covered entirely with fine, slightly raised thread- 
like striae, which are somewhat alternating in size on the postero- 
cardinal slope. Hinge plate moderately wide and distinctly 
arched on the inner margin, the line of teeth more distinctly 
arcuate. Teeth numerous, narrow, and diverging outward from 
beneath the beak, and gradually increasing in length to near the 
outer ones. Muscular impressions proportionally large and dis- 
tinct, the posterior one having a slightly raised line on its anterior 
margin, but only seen in the larger specimens." (\$'l~itfield.) 

Remarks.-The specimens in the recent New Jersey collections 
which have been referred to this species, are all internal casts 
from the Woodbury clay; they vary considerably in form, some 
of them being about as oblique as Whitfield's illustration of B. 
saffordi, while others are almost exactly equilateral and have the 
aspect of a small, strongly convex Axitica,. It  seems to be im- 
possible, however, to separate the oblique specimens from the 
equilateral ones, as  all intermediate variations seem to exist. 
The species differs from B. cuneata, with which it is associated, 
in its smaller size, often by its more equilateral form, and by the 
less conspicuous concentric markings of the shell. 

Fmmatwn and locality.-Woodbury clay, Lorillard ( 102) , 
near Matawan ( I O ~ ) ,  near Hatldonfield ( 168). 

Geographic distribution.-New Jersey, Tennessee. 
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Brevlrrca cunerta (Gabb). 

Plate XXX., Fig. 27. 

1876. Trigonarca cuneata Gabb, Proc. Acad. Nat. Sci. Phil., 
1876, p. 316. 

1905. Trigonarca cuneata Johns., Proc. Acad. Nat. Sci. Phil, 
'905, Pa 9' 

Dcscriptiou.-Shell oblique, subtriangular in outline, the dimen- 
sions of a nearly complete internal cast of a left valve bemg: 
length 23 mm., height 18.5 mm.. convexity 7.5 mm. Anterior 
margin rounding from the anterior extremity of the hinge-lie 
into the basal margin, which is gentlyconvex in the central portion, 
curving upward more abruptly in front and behind; posterebasal 
extremity rather sharply rounded; posterior margin obliquely 
truncate. Valves strongly convex or somewhat ventricose; the 
beaks, in the casts, rather large and somewhat incumed, elevated 
above the hinge-line, situated in front of the middle of the shell 
at about the middle of the hinge-line; umbonal ridge rather 
sharply rounded, the postero-dorsal slope abrupt; in front of the 
umbonal ridge the surface is nearly flat or gently convex foe 
some distance, and then curves rather abruptly t o  the anterior 
margin. Hinge-plate with a b u t  12 or 15 teeth on either side 
of the beak. Surface marked by rather strong concentric lines 
of ,growth and by fainter radiating striae. 

Remarks.-This species occurs in the form of internal casts in 
the Woodbury clay at Lorillard, and can k distinguished from 
B. saffordi, with which it is associated, by its larger size and 
by the more conspicuous concentric markings of the shell, shown 
on impressions of the exterior. These New Jersey examples 
have been compared with the type and oher authentic specimens 
from the South, and there seans to be no doubt as to the identity 
of the species, although their condition of preservation is very 
different. 

Forrizution u:nd locality.-Merchantville clay-marl, near Mat- 
awan ( I O I  '), near Jamesburg ( 141 ) ; \Voodbury clay, Loril- 
lard (102). 

Gcogra.pllic distribz~tion.-New Jersey, Georgia. 
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Genus ARCA Lamark. 

Arca unloprir Conrad. 

Plate XXXIV., Figs. 6-8. 

1853. Arca sanwpsis Con., Jour. Acad. Nat. Sci. Phil., 2nd ser., 
VO~.  2, p. 275, pl. 24, fig. 17. 

1861. Arca uniopsis Gabb, Synop. Moll. Cret. Form., p. I 54 
(98). 

1864. Arca uniops-is Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. g. 

1868. Arca ? unwpsis Con., Cook's Geol. N. J., p. 725. 
1886. Cibota rrniopsis Whitf., Pal. N. J., vol. I (Monog. U. S. 

G. S., ~01. g ) ,  p. 92, pl. 11, figs. 32-33. 

1905. Arca unwpsis Johns., Proc. Acad. Nat. Sci. Phil. ( ~ g o g ) ,  

Description.-"Shell rather above a medium size, transversely 
elongate, and trapezoidal or subrhomboidal in outline, with mod- 
erately convex valves, which are broadly sulcated in the middle, 
particularly on the right valve, and only moderately elevated 
beaks, situated at about the anterior third of the length, and 
which in the casts appear to  have been scarcely enrolled and 
moderately distant from each other. 'Hinge-line not quite as 
long as the body of the shell, in the cast showing characters of 
a rather low area; .anterior end obliquely rounded, receding be- 
low; basal line broadly sinuate and the posterior end obliquely 
truncate, longest below the center." (Whitfield.) 

The surface marked by radiating costze which are not present 
upon the internal casts. Muscular scars faintly impressed. 

The dimensions of an internal cast illustrated by Whitfield 
are: length 50 mm., height 24 mm., thickness 17 mm. 

Rosarks.-This species resembles Arca rostcllata, 'and like 
that species it is rare and usually occurs in the form of internal 
casts. The casts of this species may be distinguished, however, 
by their proportionately greater height, the more central position 
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of the beaks, and the more conspicuous sinus, especially in the 
right valve, extending from the beaks obliquely t o  the ventral 
margin. The casts of this species are also nearly destitute of 
any indications of the radiating costae of the shell, while in Arca 
rostellata the impressions of the plications are clearly seen. 

Formation and locality.-Merchantville clay-marl?, Burling- 
ton County (Coll. Phil. Acad. Sci.) ; Navesink marl, Atlantic 
Highlands ( IO~), Crosswicks Creek ( 149, 195). 

Geographic dktributwn.-New Jersey. 

Arc. rootellata Morton. 

Plate XXXIV., Figs. 4-5. 

1834. Arca rostellata Mort., Synop. Org. Rem. Cret. Gr. U. S., 
p. 64, PI. 3, fig. I I. 

1861. Cibota rostellata Gabb, Synop. Moll. Cret. Form., p. 165 
(10s). 

1864. Ciboto rostellata Meek, check List Inv. Foss. N. A., Cret. 
and Jur., p. g. 

1868. Arca rostellata Con., Cook's Geol. N. J., p. 725. 
1886. Cibota rostellata Whitf., Pal. N. J., vol. I (Monog. U. S. 

G. S., vol. g), p. 91, pl. I I,  figs. 34-36. 
1905. Arca rostellata Johns., Proc. Acad Nat. Sci. Phil. 

(1905), P. 9. 

Descripion.-"Shell trapezoidal and very oblique, the length 
being about twice and a half the height, with subparallel cardinal 
and basal margins, posterior end very obliquely prolonged below, 
and the anterior end rather rapidly rounding backward from 
near the hinge-line to its junction with the base. Basal margin 
very perceptibly sinuate nearly opposite the beaks and apparently 
very slightly gaping. Valves moderately inflated, most ventri- 
c o x  on the umbones just anterior to the sulcus, which crosses 
them from the beak to the sinus of the base, and then rapidly 
declining to the anterior extremity, but sloping quite gradually 
on the posterior side. Beaks moderately large, somewhat pro- 
jecting above the hinge and slightly incurved; situated a t  about 
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the anterior third of the entire length of the valves. Cardinal 
area moderate in size and extending about twethirds of the 
length. Teeth unknown. Surface as indicated on internal casts 
marked by radiating ribs, pretty fine and numerous on the anterior 
end and in the mesial sulcus, becoming much coarser posteriorly, 
and showing a slight tendency to alternation in size between the 
sulcus and 'posterior umbonal angle, and on the cardinal slope a 
tendency to bifurcation in some cases." (Whitfield.) 

The dimensions of a perfect internal cast are: length, 38 mm. ; 
height, 18.5 mm. ; thickness, 13 mm. 

Rewks. -No examples of this species have been met with in 
the recent collections of the Suryey. The most perfect individual 
illustrated by Whitfield has the general outline of Mbrton's type 
from Alabama, but is not so conspicuously marked by radiating 
costae, and has not so broad a byssal gap in the ventral margin. 

Formation and locality.-Navesink marl, Holmdel (Coll. N. J. 
Geol. Survey). 

Geographic distribution.-New Jersey. 

Plate XXXIV., Fig. g. 

1886. Cibota obesa Whitf., Pal. N. J., vol. I (Monog. U. S. G. 
S., ~01 .  g ) ,  p. 93, pi. I I ,  figs. 3@31. 

1905. Cibota obesa Johns., Proc. Acad. Nat. Sci. Phil., ( ~ g o g ) ,  
P. 9. 

Description.-"Shell small, with full and very ventricose valves, 
large tumid beaks situated opposite the anterior third of the 
length, slightly enrolled, and distant from each other as shown on 
the internal cast. Form of the outline trapezoidal, the length of 
the cast nearly twice the height, exclusive of the projection of 
the beaks; anterior end vertically rounded; posterior obliquely 
truncate; extremity obtusely pointed; basal line full, but con- 
stricted just anterior to the middle by the very marked but short 
and broad byssal opening; area two-thirds the length of the valve 
and moderately wide. On the casts the muscular imprints are 
very distinctly marked and of fair size, no muscular ridge; the 
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outer margin indicating a strong and abrupt thickening of the 
valves with a crenulated border; radiating lines indicating mod- 
erately fine striz show on nearly all parts of the cast, but strongest 
on the postero-basal section." (Whirfield.) 

The dimensions of Whitfield's type of this species are : length, 
25.5 mm. ; height, 15.5 mm. ; thickness, I 3.5 m. 

Remarks.-This species is not uncommon at some localities in 
the Merchantville clay, but it is usually poorly preserved. In 
fact, three of the species referred to the genus Cibota by Whit- 
field, but here transferred to Arccr, A. rostella, A. unwpsis and 
A. obem are more or less alike in many respects, and in their 
condition of preservation in the-New Jersey collections it is not 
possible to determine with certainty whether they may not be 
different manifestations of a common species. For  the present, 
however, the three species may be considered as distinct, although 
there may be some doubt, in many cases, as to the correct identi- 
fication of the imperfect specimens from the New Jersey beds. 

For9mtion and locality.-Merchantville clay-marl, Lenola 
(163). 

Geographic distributiort.-New Jersey. 

Arca qulndecemradlata Qabb. 

Plate XXXIV., Figs. 2-3. 

1860. Arcn qlrirltlt?ccrrlradicIfn Gabb. Proc. .\cad. Nat. Sci. Phil., 
1860, p. 95, pl. a, fig. 2. 

1860. Cibota ?rtltltiradiata Gabb, Proc. Acad. Nat. Sci. Phil., 
186o,p.g5,pl. 2,fig. I. 

1861. Arca qlritzdccrrnradiatn Gabb, Synop. ?cIoll. Cret. Form., 

P. I53 (91). 
1861. Cibota frtrtltiradiata Gabb, Synop. Moll. Cret. Form., p. 

'65 ('09). 
1861. Arca dtirostris Gabb, Proc. Acad. Nat. Sci. Phil., 1861, 

P. 325. 
1861. Cucu.llca trarimersa Gabb, Proc. Acad. Nat. Sci. Phil., 

1861, p. 326. 
1864. Arca altirostrata Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 8. 
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Arca quindecemradiata Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. g. 

CwuJkPa t r m e r s a l i s  M&, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 8. 

Cibofa multiradiata Meek, Check List Inv. Foss. N. A., 
Cret. and Jur. p. g. 

Idonearca quindecemradiata Con., Cook's Geol. N. J., p. 
376, filwe. 

Arca altirostris Con., Cook's Geol. N. J., p. 725. 
Idonemca transversa Con., Cook's Geol. N. J., p. 725. 
Arca ? quindecemradiata Con., Cook's Geol. N. J., p. 725. 
Arca altirostris Whitf., Pal. N .  J., vol. I (Monog. LT. S. 

G. S., V O ~ .  9 ) ,  p. 82, pl. 12, figs. 22-23. 
Trigonarca trattsversa Whitf., Pal. N. J., vol. I (Monog. 

U. S.G. S . ,vol .g) ,p .  89, pl. 12,figs. 13-16. 
Cibota nctcltiradiata Whitf., Pal. N .  J., vol. I (hlonog. 

U. S. G. S., vol, g ) ,  p. 94, pl. 11, figs. 21-22. 

Arca quindecemradiata Whitf., Pal. N .  J., vol. I (Monog. 
U. S. G. S., V O ~ .  9 ) ,  p. 208, pl. 27, figs. 10-13. 

Arca altirostris Johns., Proc. Acad. Nat. Sci. Phil., 
1 9 5 ,  P. 9. 

Arca quindecemradiuta Johns., Proc: Acad. Nat. Sci. 
Phil., 1 9 5 ,  p. g. 

Cwullca g a b s  Johns., Proc. Acad. Nat. Sci. Phil., 1905, 
p. 8. 

Description.-Shell usually somewhat below medium size, the 
dimensions of a rather small but nearly perfect internal cast 
being: length, 22.5 mm. ;. thickness, 23.5 mm. ; height, 22.5 mm. ; 
length of hinge-line, 21.5 mm.; very inequilateral, the valves 
ventricose, with prominent, projecting, distant and slightly in- 
curved beaks in the internal casts, situated in front of the mid- , 

length of the shell and a little in front of the mid-length of the 
hinge-line. Anterior margin rounding rapidly backward from 
the anterior extremity of the hinge-line and passing without in- 
terruption into the broadly rounded basal margin ; postero-basal 
extremity sharply rounded or subangular, situated below the mid- 
height of the shell ; posterior margin obliquely truncate, meeting 
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the hinge-line in an obtuse angle. On the internal casts the free 
margins of the shell are more or less keeled, and the muscular 
impressions are of moderate size and rather clearly marked. 
Surface of the casts marked by rather coarse ribs which become 
more and more obsolete as they approach the umbo. 

Remarks.-This species rarely preserves any portion of the 
shell substance, usually being in the form of internal casts. 
Several similar forms have apparently been described as distinct 
which should in all probability be included in one species, a de 
cision arrived at after a careful study of the types of all the forms. 
The first name applied to any of the forms was Arca quirtdecem- 
radiata, and fortunately, too, the original specimen to which this 
name was applied represents the most typical form of the species. 
The type of Cibota multiradiata Gabb, is apparently a young in- 
dividual, with no characters by which it can be separated sped- 
cally from A. quindecemradiata; the horizon and locality given 
for this specimen is"'Green marl, Mullica Hill, N. J.," but the 
lithologic character of the specimen would indicate that it was 
not collected from the Navesink horizon at that locality, but from 
one of the higher beds. The type specimen of Arca altirostris 
Gabb, is labeled "Crosswicks N. J.," which is rather indefinite 
since specimens which are apparently from various horizons and 
localities along Crosswicks Creek are so labeled in the old collec- 
tions, an entire section of the Cretaceous strata being exposed 
along this stream. The specimen is a small internal cast and the 
absence of the radiating ribs which are present upon the typical 
Arca quindecemradiata, is doubtless due to the youth of the 
specimen and its condition of preservation. The type specimen 
of Cucullaea transversa Gabb is said to be "probably from Amey- 
town, N. J.," which would indicate the -Navesink horizon, but 
the exact locality is left in doubt. Whitfield was mistaken in his 
identification of the type of this species, but since the publication 
of his monograph, the type has been found in the collection of 
the Philadelphia Academy of Science, and an examination of it 
shows it to be nothing more than an exceptionally large individual 
of Arca quindecemradiata. In 1905 Johnson proposed to  sub  
stitute the name Cucullaea gabbi for C .  transversa Gabb, because 
of the prior use of that name by Rogers in 1839. 
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All the examples of Arca qzriildecrsnradiata in both the recent 
collections of the Survey and in the older collections, whose hori- 
zon is definitely known, are from either the Hornerstown marl 
or  the Vincentown limesand, and it can be stated with almost 
absolute certainty that the spec& is linlited to these I~orizons, 
although the records with some of the older specimens would 
seem to indicate that it may possibly have been found rarely in 
the Navesink. 

Formation and locality.-Vincentown limesand, near Hurff- 
ville (171). 

Geographic distribution.-New Jersey. 

Genus NEMOARCA Conrad. 

Nemoarca cretacea Conrad. 

Plate XXX., Figs. 25-26. 

1869. N m a r c a  cretacea Con., Am. Jour. Conch., vol. 5, p. 97, 
pl. g, fig. 2 I. 

1886. Nemoarca cvetaceca Whitf., Pal. N. J., vol. I (Monog. 
U.S.G.S. ,vol .g) ,p .86 ,pl .  12,figs.g-10. 

1905. Nemomca cretacea Johns., Proc. Acad. Nat. Sci. Phil. 
( IPS) ,  P. 9. 

Description.-"Shell small, seldom attaining more than half 
an inch in extreme length, trapezoidal in form, the transverse 
diameter being nearly once and a half the height. Valves very 
ventricose, with large, strongly inflated, prominent beaks, situ- 
ated nearly opposite the middle of the length. Hinge-line straight 
and low; area narrow, the length a little less than the greatest 
length of the body of the shell. Hinge-plate narrow, marked by 
about 12 short, oblique teeth which diverge from the center on 
each side, and two or  three transverse teeth nearly parallel to the 
hinge-line at the posterior end. Muscular imprints too faint to 
be observed on well-preserved casts of the interior. No internal 
rib bordering the posterior scar. Surface marked by from four to 
six fine radiating ribs on the posterior slope, and 24 to  26 on the 
body of the shell and anterior end. Strongest on the posterior 
part of the body of the shell and gradually decreasing in size 

NEW JERSEY GEOLOGICAL SURVEY



414 CRETACEOUS PALEONTOLOGY. 

anteriorly. On some individuals one or more of the ribs on the 
posterior slope appear to  be divided, while all are strongly ek 
vated and rather sharp with narrow interspaces. On the matri. 
there are remains of distinct el~vated concentric lines at regular 
distances crossing the radiating ribs." (Whitfield.) 

The dimensions of a large internal cast of a right valve are: 
length, I 1.5 mm. ; height, 9.5 mm. ; length of hinge-line, 8.5 m.; 
convexity, 4.5 mm. 

Remarks.-This species generally occurs in the form of intend 
casts, in which condition the umbo appears to  be more promi- 
nent than when the shell itself is preserved. The impressions of 
the exterior show that the surface of the shell was covered with 
strong, close, concentric lines in addition to  the radiating mark- 
ings, and in one of the largest individuals observed the number 
of radiating costze is seen to  be about 40. 

Fortilatiow and locality.-Merchantville clay-marl, near Mata- 
wan ( I O I ~ ) ,  Lorillard ( 102l), near Jamesburg ( 141 ), Len& 
( 163) ; Wcmdbury clay, Lorillard ( 102), near Matawan (103)~ 
Crosswicks ( 168), near Haddonfield ( 16j, 183) ; Wenonah sand, 
near Mar lb ro  ( I so1) ; Red Bank sand, near Middletown ( I 12). 

Geographic distribution.-New Jersey. 

Genus AXIN- Poli. 

Axlnea aubauatralla (d'orbigny). 

Plate XXXV., Figs. 1-8 

1834. Pect~rnculus australis Morton, Synop. Org. Rem. Cret. 
Gr. U. S., p. 64. (Not P .  artstralis Quoy 1833.) 

18j0. Pectz~rrculus szlbawtralis D'Orb., Prod. de Pal., vol. 2, p. 
243, No. 667. 

1861. Am'?toea subatrstralis Gabb, Synop. Moll. Cret. Form., p. 
I59 (103). 

1861. Axincea subazcstralis Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861 1, P. 365. 

1864. Axinceo: .wbaustralo's Meek, Check List Inv. Foss N. A., 
Cret. and Jur., p. 8. 

1868. Axinca subaustralis Con., Cook's Geol. N. J., p. 725. 
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1869. Arinea mortoni Con., Am. Jour. Conch., vol. 5, p. '44, pl. 
I, fig. 14. 

1876. Axinc~a subaustralis Gabb, Proc. Acad Nat. Sci. Phil. 
(18761, P. 317. 

1886. Am'nea Mortotai Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., ~ 0 1 .  g), p. 99, pl. 11, figs. 23-25. 

1886. Axinea dtct Whitf., Pal. N. J., vol. I (Monog. U. S. G. 
S., vol. g) ,  p. 101, pl. 11, figs. 2629. 

1905. Pectunculus austrdis Johns., Proc. Acad. Nat. Sci. Phil. 
(19051, P* 10. 

Description.--Shell subcircular in outline, varying in size from 
15 mm. t o  40 mm. in diameter, the convexity of each valve being 
from one-fourth to  three-tenths the diameter; very slightly 
oblique, the beaks central in position. The internal casts com- 
pressed about the free margin especially in adult shells, the 
margin strongly crenulate when well preserved. The beaks 
strongly elevated and pointed, their lateral slopes meeting in an 
angle varying several degrees either way from go0 ; the impres- 
sion of the hinge-plate broad and arcuate, with g or 10 strong 
teeth on each side of the beak, directed at nearly right angles to 
the inner margin of the hinge-plate, and with several smaller 
teeth in the middle beneath the beak. Anterior and posterior 
muscular impressions well defined, especially in the larger speci- 
mens. The shell substance thick, marked externally with more 
or less irregular, concentric lines of growth, and by regular 
radiating cost2 which are more or less interrupted by the con- 
centric lines upon partially exfoliated individuals. The beaks 
approximate and the cardinal areas small with divergent furrows. 

Remarks.-This is the common species of Axiwa in the New 
Jersey Cretaceous faunas and includes both forms, A. nrortoni 
and A. dta,  recognized by Whitfield. All of Whitfield's speci- 
mens were from the Navesink marl, and a careful study of the 
ones he used along with many others in the recent Survey col- 
lections, shows them all to  be one species. The two forms are 
connected by all intermediate variations, those called A. aha 
being only the larger individuals. In the Merchantville clay the 
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species often occurs in great abundance, but usually, after the 
solution of the shells in this formation, the soft material in which 
they were imbedded has been compressed, bringing the impm 
sion of the exterior and the surface of the internal casts into ma- 
tact, more or less modifying the characters of both. Occasion- 
ally, however, the species has been preserved in harder nodules 
or harder beds in this formation, in such a manner that the casts 
have essentially the same characteristics as in the Navesink marl. 
The Merchantville specimens have never been observed to attain 
so large a size as the species sometimes reaches in the Navesink. 
There seems to be no valid reason for recognizing A. morfoni 
Con., as distinct from A. australis Mort., so that the species has 
here been referred to A. srtbaustralk D' Orb., a name proposed as 
a substitute for Morton's A. australis which was preoccupied. 
The species differs from A. Immdcr especially in the less con- 
vexity of the valves. 

Formcrtiogt a d  locality.-Merchantville clay-marl, near Mat- 
awan (101, roo4), near Jamesburg (139, 140, I ~ I ) ,  Lenda 
( 163), hlerchantville ( 162) ; Navesink marl, near Crawfords 
Corner (126?), near Wahford ( 1 q 4 ,  14g2, 149, 1g5), near 
Jacobstown ( 150)~ near Mount Laurel ( 166) ; Tinton beds, Tin- 
ton Falls ( I  IO), Beers Hill cut, south of Keyport (rzg6,  12gT, 
12ge), near Freehold ( 132). 

GeograpIzic distribution.-New Jersey, Alabama, Mississippi, 
Texas. 

Axlnea microdentur n. sp. 

Plate XXXV., Figs. I ~ I I .  

Description.-Shell subcircular, attaining a length and breadth 
of 21.5 mm. each in the largest specimen observed, the convexity 
of each valve from one-fourth to three-tenths the diameter. The 
internal casts somewhat compressed about the free margins, the 
margin very faintly or not at all crenate. Beaks moderately ele- 
vated, pointed, and slightly oblique, their lateral sl- meeting 
at an agle of about go0; the impression of the hinge-plate of 
moderate width, with 11 or 12 teeth on each side of the  beak, 
with several less distinct ones in the middle beneath the beak; 
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t h e  individual teeth on each side are slightly oblique to  the inner 
margin of the hinge-plate, the anterior and posterior rows are 
nearly straight or  slightly convex, meeting beneath the beak in 
a rounded angle. Both muscular impressions moderately de- 
veloped. The external surface of the shell, as indicated by im- 
pressions, is marked by fine, regular, radiating costa, and by 
more  or  less irregular concentric lines of growth. The beaks 
a r e  approximate and the cardinal areas small. 

Rewks.-This species is very similar to A. subaustralis, but 
may be distinguished from it by its much smaller teeth which are 
arranged in a broadly A -shaped hinge with the angle under the 
beak rounded, instead of in a broadly arcuate line. Another dis- 
tinction is found in the almost or  wholly obsolete crenulations 
upon the interior of the free margins of the valves. 

Formcation mad locality.-Wenonah sand, near Crawfords 
Comer ( I ~ 6 ~ ) .  

Geographic distribution.-New Jersey. 

Axinea cornpreom n. sp. . 
Plate XXXV., Fig. g. 

Description.-Shell subcircular, the valves compressed, oblique, 
the height of the type specimen 23 rnm., its length about 25 rnm., 
its convexity 4 mm. The anterior margin from the beak to the 
middle of the basal margin forms nearly a semicircle, the pos- 
terior margin is obliquely subtruncate above from the beak nearly 
to the middle of the shell, below which point it rounds into the 
basal margin. In  the internal casts the free margin is strongly 
crenate; the beaks pointed, the lateral slopes meeting in an angle 
of about go0; impression of the hinge-plate rather broad, with 
10 o r  more rather strong teeth visible on each side of the beak, 
the teeth are placed a little obliquely to  the inner margin of the 
hinge-plate, the anterior row is slightly arcuate, the posterior row 
nearly straight. The posterior muscular impression is slightly 
defined, the anterior one scarcely recognizable. The external 
surface of the shell, as indicated by an impression, is marked 
only with concentric lines of growth. 

27 PAL 
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Rclnarks.-This species somewhat resembles A. strbalcrtralis, 
but besides being more oblique, it is a much more compresxd 
shell. The type consists of the nearly perfect cast of the interior 
of a right valve with the accompanying impression of the ex- 
terior. This specimen shows no sign of radiating costz upon the 
exterior, but associated with it is a very imperfect and much 
crushed impression of another individual, possibly belonging to 
the same species, which preserves the inlpressions of fine ra- 
diating cost= upon at least a portion of the shell surface, but 
these c o s k  are much finer than those which have been observed 
upon A. n d m t r a l i s .  

For?nutioia a d  locality.-Red Bank sand, near hfiddletm 
(112). 

Geograplric distribrition.-New Jersey. 

Axinea congesta (Conrad). 

Plate XXXV., Figs. 12-19. 

I 875. Trigonarca ( Brezr'arca,) coirgcsta Con., Kerr's Geol. N. 
Car., App. A, p. 3, pl. I,  fig. 2. . 

Dcscriptioir.-Shell small, equilateral or very slightly oblique, 
longer than high, subelliptical in outline; the dimensions of the 
largest specimen obsenred are: length, 12 mm. ; height, 10.5 mm.; 
convexity, 3 mm. Valves moderately and evenly convex; hinge 
line nearly straight, arched downward on each side, the cardinal 
extremities rounding into the general subelliptical outline of the 
entire shell; internal casts scarcely compressed about the free 
margins, not crenate; the beak central, prominent, rounded, a 
little produced beyond the hinge-line in the casts, impressions of 
the exterior show a small vertically striated cardinal area; im- 
pression of the hinge-plate rather broad, with 7 or 8 larger teeth 
at  each end set obliquely to the inner margin of the hinge-plate, 
the median portion beneath the beak with smaller; nearly vertical 
teeth; tlie caitral half of the entire row of teeth is straight, the - 
outer one-fourth on each side being slightly arched downward. 
Surface of the casts smooth, the muscular impressions incon- 
spicuous. External surface, as indicated by impressions, marked 
by narrow radiating cost=, narrower than the interspaces, and 
by more or less inconspicuous concentric lines of growth. 
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Remarks.-This species can be recognized by its smaller size, 
i ts  more elliptical form and its straighter hinge-line than any 
other members of the genus in New Jersey. 

Formation and locality.--Cliffwood clay, Cliffwood Point 
(105, 185), near Matawan (107, 189) ; Woodbury clay. Loril- 
lard ( I O ~ ) ,  near Matawan (103) ; Wenonah sand, near Marl- 
boro ( I @ ) .  

Geographic distribution.-New Jersey, North Carolina. 

Super-famlly PTERIACEA. 

Family PINNIDAE. 

Genus PINNA Linneus. 

Plnna Iaqueata Conrad. 

Plate XXXVI., Fig. I ; Plate XXXVII., Fig. I .  

1858. Pinnu Iuqucata Con., Jour. Acad. Nat. Sci. Phil., 2nd ser., 
vol. 3, p. 328. 

1861. Pinna laqlteata Gabb, Synop. Moll. Cret. Form., p. 222 

( 166). 
1864. Pinnu laqueata Meek, Check List Inv. Foss. N. A., Cret. 

and Jur., p. 9. 
1868. P in tu  laqueata Con., Cook's Geol. N. J., p. 725. 
1886. Pintra laqueata Whitf., Pal. N. J., vol. I (Monog. U. S. 

. G. S. ,vol .g) ,p.81,pl .  16,fig-s. 1-2. 

1905. Pinna laqldeata Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P. 10. 

Description.-"Shell of moderate size, very rapidly expanding 
from the apex and ventricose, giving a subquadrangular section. 
Surface marked by from g to I I strong, simple, radiating 
ribs on the dorsal portion, which are broad and rounded on the 
top and separated by very broad concave interspaces. The lower 
or basal portion is marked by very strong concentric strise par- 
allel to  the margin, so very irregular as to often form strong un- 
dulations of the surface. Line of division between the upper and 
lower sections of the valves verystrongly marked on the cast, often 
presenting the appearance of a distinct suture. Posterior margin 
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of the shell apparently double, being deeply emarginate or lobed 
at the line of division between the upper and lower portions of the 
valve. The margin of the upper division is obliquely truncate, 
receding from below to  the hinge-line, and strongly cunred in- 
ward at the central emargination. Lower section also strongly 
lobed and somewhat rounded." (Whitfield.) 

Remarks. The specimens of this shell have only been observed 
in a fragmentary condition so that the full dimensions of the 
species cannot be determined from actual observation. The 
largest specimen illustrated by Whitfield is 80 mm. in maximum 
height, and its length when complete must have been 250 mm. or 
more. In the younger individuals of the species, as well as in 
the older portion of full grown specimens, the sharp differentia- 
tion between the upper and lower portions of the shell is much 
less marked than in the mature portion of the shell, the cross- 
section of the shell near the beak sometimes being nearly circular. 
The species is most characteristic of the Merchantville clay, but 
a few fragmentary individuals, ivhich seem to belong to the same 
species, have been recognized from the Navesink marl. 

Forrt~atiou arld locality.-Merchantville clay-marl, Lenola 
( 163), near Jalnesburg ( 140) , Burlington (Whitfield) ; Wood- 
bury clay, near Haddonfield (183) ; Navesink marl, near Craw- 
fords Corner ( 1 2 6 ~ ) ,  near llralnford ( 1 4 8 ~ ) ,  near Jacobstown 

( 150). 
Geographic distributioa.-New Jersey, Mississippi, Arkansas. 

Pinna rostrlformio Morton. 

Plate XXXVII., Figs. 2-3. 

1834. Pirlrla Mort., Synop. Org. Rem. Cret. Gr. U. S.. p. 63. 
1841. Pinluz rostriforvtis Mort., Proc. Acad. Nat. Sci. Phil.. 

V O ~ .  I, p. 132. 
1842. Pirl~la rostriforrrlis Mort. Jour. Acad. Nat. Sci. Phil., 

1st ser., vol. 8, p. 214, pl. 10, fig. 5. 
1861. Pirllla rostriforruis Gabb, Synop. Moll. Cret. Form., p. 

223 (166). 
1864. Pitlt~a rostrifor1lli.r Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. g. 

NEW JERSEY GEOLOGICAL SURVEY



MOLLUSCA. 421 

1868. Pinnu rostriformis Con., Cook's Geol. N. J., p. 725. 
I 886. P i n m  rostriformis Whitf., Pal. N. J., vol. I (Monog. U. 

S. G. S., vol. g ) ,  p. 198, pl. 16, figs. 3-4. 
1905. Pinturn rostrifor?nis Johns., Proc. Acad. Nat. Sci. Phil. 

. ('905), P. 10. 

Description.-When complete the shell attains a length of 80 
mm. or more, with a height of 32 mm. or  more. Shell elongate 
triangular in form, with an attenuated, pointed anterior ex- 
tremity; the beak anterior. Hinge-line straight, nearly equaling 
the total len,gth of the shell; basal margin broadly concave in the ' 

anterior third of its length, becoming gently convex posteriorly; 
posterior margin broadly rounded, the dorsal portion extending 
farther forward than the ventral. Valves ventricose, subangular 
along the median line of the shell. The upper twethirds of the 
surface marked by rather strong radiating costae; the entire sur- 
face marked by concentric lines of growth, and by undulations 
which become str6nger upon the lower non-radiate portion of 
the  shell. 

Remarks.-This species has only been observed in a more or 
less fragmentary condition. I t  resembles P. laqwata, but is more 
slender in front, with the anterior portion of the ventral margin 
decidedly concave. 

Fomatiotr and locality.-Vincentown limesand, Cookstown 
( I 51 ), Timber Creek (Whitfield). 

Geographic distribzction.-New Jersey. 

Family PERNIDAE. 

Genus GERVILLIOPSIS Whitfield. 

Gewillioprir ensiformis (Conrad). 

Plate XXXVII., Figs. 4-5; Plate XXXVIII., Figs. 1-3. 

1858. Gervillb  formis is Con., Jour. Acad. Nat. Sci. Phil., 
2nd ser., vol. 3, p. 328, pl. 34, fig. 10. 

1861. Gavillia ensiformis Gabb, Synop. Moll. Cret. Form., p. 
180 (114). 

1864. Genn'llia ensiformis Meek, Check List Inv. Fofs. N. A., 
Cret. and Jur., p. g. 
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1868. Gervillia etlsiformis Con., Cook's Geol. N. J., p. 726. 
1886. Geruilliopsis ensiforrnis Whitf., Pal. N. J., vol. r 

(Monog. U. S. G. S., vol. g ) ,  p. 73, pl. 15, figs. 8-11, 
pl. 16, fig. 5. 

1887. Dallicotlcha ensiforrnis White, Proc. Acad. Nat. Sci. 
Phil., 1887, p. 35, pl. 2, fig. 6. 

1905. G ~ l i o p s i s  msiformis Johns., Proc. Acad. Nat. Sci. 
Phil.  g go^), p. 10. 

Descriptioti.-"Shell of mderately large size and thickened, 
' falciform, very oblique; the body of the shell finally becoming 

parallel to  the hinge or even slightly recurved, narrowing pos- 
teriorly and flattened on the surface. Hinge-line straight, short, 
not more than one-fourth the length of the shell in grown indi- 
viduals; posterior w i n i  only moderately elevated, and the pos- 
terior margin rapidly sloping backward from its extremity to 
the body of the shell, anterior wing very sligbt, the anterior end 
of the shell being squarely truncate at right angles to  the hinge. 
Beak of the shell small and terminal, elevated above the wing 
and continuing in a ridge to  the surface of the valve. Greatest 
width of the shell opposite the posterior extremity of the hinge. 
Surface of the shell lamellose, and marked by numerous concen- 
tric varices of growth, and on the basal portion of the right valve 
indications of finesradiating lines occur. Hinge area moderately 
wide, marked by several transverse ligamental pits, arranged at 
a little more than one-fourth of an inch apart, and also by nu- 
merous oblique corrugations. Muscular imprints large and 
obliquely situated. Substance of the shell highly nacreous 
throughout and iridescent." (Whitfield). 

The dimensions of a large, nearly perfect individual illustrated 
by Whitfield, are: estreme length,   go mm.; length of hinge- 
line 48 mm.; height at posterior extremity of hinge-line, 44 
mm. ; greatest width of body of shell, 35 mm. 

Rmmks.-Whitfield states that the. only specimens of this 
species from New Jersey which have come under his observation 
are from Wccdbury. These Woodbury specimens preserve the 
shell in mast cases, in an excellent state of preservation, but n o k _  
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of them have been secured in the recent collections of the Sur- 
vey. T h e  locality from which it is believed that these specimens 
were collected, is in the Marshalltown clay-marl and is no longer 
accessible. 

More or  less imperfect specimens of the internal casts of a 
member of this genus, occur rarely in the Merchantville and 
Navesink formations, and more commonly in the Red Bank. 
These specimens are difficult to  determine with entire satis- 
faction, and it is possible that they should be referred to G. 
minim Whitf. In size they have not been observed to attain 
the large dimensions of the complete specimen of G. erlsiformis 
illustrated by Whitfield, the maximum length probably being 70 
mm. to  80 mm. G. ma.ninaa was established upon a single indi- 
vidual about 26 mm. in length, said to differ from G. ~i~siforntis  
in being much more ventricose, and since none of these casts re- 
ferred t o  seem to  possess this strong ventricosity, they have all 
been referred to G. eiwiforntis. I t  is altogether possible that the 
type of G. mitlinta is only a variation of the more common form. 

Formation and 1ocdity.-Merchantville clay-marl, Lenola 
(163) ; Woodbury clay, near Haddonfield (183) ; Marshalltown 
clay-marl, near Woodbury (Whitfield) ; Wenonah sand, near 
Marlboro (130) ; Navesink marl, Atlantic Highlands (IO~), 
Mullica Hill ( 16g2), near Freehold ( 133) ; Red Bank sand, Red 
Bank (116). 

Geographic distribzction,-New Jersey, Alabama, Mississippi. 

Gervlllioprlr minima Whitfield. 

1886. Gmilliopsis minittta Whitf., Pal. N. J., vol. I (Ivlonog. 
U. S.G.  S . ,vo l .g ) ,p .  74,pl. 15,fig. 7. 

Descriptior1.-"Shell small, the only specimen observed, a cast, 
measuring only a trifle over one inch in length, and less than 
three-eighths of an inch in its greatest width. Shell elongate- 
elliptical, extremely oblique, slightly curved, and the valves very 
ventricose. The beaks, as shown on the cast, have been pointed, 
the area wide, and the anterior hiatus has been proportionally 
large and distinct. The muscular scars are very distinct and well 
marked." ( Whitfield). 
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Remarks.-This species was described as being "a miniature 
of G. ensiformis, except in its greater ventricosity." The type 
specimen seems to have been lost br  destroyed, as it can be found 
neither in the collection at Trenton nor at Rutgers College. Sep 
cimens having these characters, however, are not uncommon io 
the Ripley formation of Mississippi, and the species is undoubtedly 
a good one. The smaller examples from New Jersey in the 
recent collections are none of them so ventricose as the southern 
specimens which have been observed, and seem to be more prop 
erly but small individuals of G. ensiformis, and have been so 
identified. 

Fmt~tution and locality.-Navesink marl, Freehold (Whit- 
field). 

Geographic distn'butiott.-New Jersey, Mississippi. 

Genus INOCERAMUS Sowerby. 

lnoceramur proximur Tuomey. 

Plate XL., Figs. 1-6; Plate XLI., Fig. I .  

1854. Itrocerat~tzcs proximus Tuom., Proc. Acad. Nat. Sci. Phil., 
vol. 7, p. 171. 

1860. Inoceranrus Mortotti M. & H., Proc. Acad. Nat. Sci. 
Phil., 1860, p. 428. 

1861. Inocera~rtlis proxitnus Gabb, Synop. Moll. Cret. Form., 
P. '85 (129). 

1864. Inocera~rtics proxi?nus Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 10. 

1876. I n o ~ e r a n t ~ s  proxiatzrs ? Meek, Rep. Inv. Cret. and Ter. 
Foss. Up. Mo., p. 53, pl. 12, figs. 7 a-b. 

1886. Inocerawttcs Sagensis Whitf., Pal. N. J., vol. I (Monog. 
U.S.  G. S. ,vol.g),p.  76,pl. 14,fig. 15,pl. 15,figs. 1-2. 

Descriptiotl-.-Shell in large examples attaining a height of 
IOO mm. or more, and a length of 120 mm. or more. The 
valves subovate in outline, moderately convex, the hinge-line 
.about two-thirds the length of the shell, the beak but little ele- 
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vated above the hinge-line. The anterior margin sloping forward 
from the beak and rbunding gradually into the broadly rounded 
basa l  margin, posterior margin broadly rounded and meeting 
the hinge-line in an obtuse angle. Surface of the shell marked 
by more or  less rounded or subangular, concentric undulations, 
which are often somewhat irregular in the strength of their de- 
velopment and in their distances apart. In addition to the un- 
dulations the surface of the shell is marked by fine concentric 
s t r i z  separated by intervals of I mm. or less. 

Remarks.-This species is the common member of the genus 
i n  the Merchantville clay-marl, and includes, without doubt, the 
t w o  specimens illustrated by Whitfield as I. sagensis. In Owen's 
original description of I. saget~sis, which occurs typically in the 
western faunas, it is distinctly stated that the shell is not marked 
by concentric striations, while the New Jersey examples always 
have these lines when the surface markings can be seen : further- 
more the valves of the eastern form are usually less strongly con- 
vex than those of the western specimens. The concentric striae 
are usually not recognizable upon the internal casts, although 
they may sometimes be detected, but they can almost always be 
seen upon the impressions of the outside of the shells. These 
striae in most cases seem to be slightly raised lines, but in one 
specimen from the Cliffwood clay they are apparently impressed. 
One large example from Lenola with a length of 135 mm., has 
a broad, smooth area without undulations around the free mar- 
gins of the shell, a character which is sometimes seen in other 
species of the genus and which doubtless represents a senile stage 
of growth. Among the various specimens examined, there is 
considerable variation in the width of the spaces between the con- 
centric undulations of the shell, and in some specimens these un- 
dulations bifurcate anteriorly and more rarely posteriorly. 

Formation and locality.-Cliffwood clay, Cliffwood Point 
( I O ~ ) ,  near Matawan (189) ; Mercllantville clay-marl, near 
Matawan (I&, 1o04, I O I ) ,  near Jamesburg (139, I ~ I ) ,  Lenola 
( 163) ; Marshalltown clay-marl, near Swedesboro ( 177). 

Geographic distribution.-New Jersey, Mississippi, Arkansas, 
Texas. 
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lnoceramur quadmnr Whitfleld. 

Plate XXXIX., Fig. I. I 

1886. Inuceramus S a g e d s ,  var. qfradratls LVhitf., Pal. N. J., 
vol. I (Monog. U. S. G. S., vol. g ) ,  p. 79, pl. 14, fig. 
I 6. 

1go5. Inocwamirs mgensis var. quadratts Johns., Proc. Acad. 
Nat. Sci., Phil. ( ~ g o g ) ,  p. 10. 

Dcscri$tio~~.-Shell moderately convex, subquadrangular, 
broadly subovate, the dorsal and ventral margins subparallel or 
slightly diverging posteriorly. The beak large and prominent, 
produced beyond the hinge-line. Anterior margin truncate to a 
point below the middle, and forming with the hinge-line nearly 
a right angle : below the middle it rounds into the nearly straight 
basal margin, which in turn posteriorly passes with a regular 
curve into the posterior margin which is rounded below and 
obliquely subtruncate above, meeting the posterior extremity of 
the hinge-line in an oblique angle. The surface is marked by 
samewhat irregular, subangular undulations which are more 
crowded and less distinct towards the umbonal region, those an 
the outer portion of the shell being rather widely separated. 
"The middle of the cast for about two-thirds the width is marked 
by strong, rather deep pits, connected by shallow furrows, show- 
ing that the interior of the shell was covered with strong pear!- 
like protuberances." (Whitfield). 

The dimensions of the type specimen are: length, 102 mm.; 
height from hinge-line t o  basal margin, 78 mm. 

Remarks.-Whitfield described this species as a variety of I. 
sogensis, but it is so distinctly different from typical members of 
that species that it seems to be well worthy of recognition as of 
full specific rank Furthermore, the species of which he con- 
sidered it a variety is not the true I. sagensis, but is here referred 
to I. prom'mus. The species is especially characterized by its 
truncate anterior margin and subquadrangular form. I t  has not 
been met with in the recent collections. 

Formation n ~ t d  locality.-Merchantville clay-marl ( ?), Bur- 
lington (Whitfield). 

Geographic distn'btltwn.-New Jersey. 
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lnocenmur oonhrtim-annulatur Rcemer. 

Plate XXXIX., Figs. +5. 

1849. Inoceramus confertim-annulatrts Roem., Texas, p. 402. 
I 852. Inoceramw confati.n~annu1atu.s Roem., Kreid. von 

Texas, p. 59, tab. 7, fig. I .  
1857. Inoceramles cot~fertim-anttulatz~s Con., Rep. U. S. and 

Mex. Bound. Surv. vol. I ,  pt. 2, p. I 51, pl. 5, fig. 5. 
1886. Inocmamus Borabini Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol. g ) ,  p. 75, pl. 15, figs. 3-5. (Not I. 
bwabini Morton.) 

Description,-"Shell of only moderate size, transversely ovate 
o r  elliptical, with moderately to prominently convex valves. 
Beaks large, only slightly projecting beyond the line of the hinge, 
and situated near the anterior e n d  Hinge-line twethirds as 
long as the shell, and rapidly rounding at the posterior extremity 
intro the posterior margin, which is more broadly rounded than 
the anterior extremity. Basal line gently and somewhat gradu- 
ally arcuate, but more rapidly curving upward near the anterior 
part. Surface of the shell marked by regular concentric, rounded 
undulations parallel to the margin of the valve, and separated by 
concave interspaces. Near the outer limits of the valve the 
undulations become more irregular, as if taking on old-age char- 
acters." (Whitfield.) 

The  dimensions of the two specimens illustrated by Whitfield 
are: length, 54 mm. and 50 mm.; height from hinge-line to 
ventral margin, 39 mm. and 36 mm.; convexity of the larger 
specimen, 14.5 mm. 

Rewks.-These shells were identified as I. barabini by Whit- 
field, but they seem to differ essentially from that species as 
interpreted by Meek, and his interpretation, based upon a careful 
study of Morton's imperfect type specimens, seems to be entirely 
correct. The most conspicuous feature of the true I. barabini is 
the much greater height of the shell posteriorly than in front, 
while in the New Jersey specimens the height of the shell beneath 
the beak is nearly or quite equal to that near the posterior ex- 
tremity of the hinge-line. The New Jersey shells much more 
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closely resemble the specimen Meek has identifid as I. pt.on'mur, 
although the beaks are not quite so far forward as in Meek's 1 
illustration, but the shells are too ventricose for that sped6 
The specimens seem to  agree most closely with I. confehiu- 
anntllatus Roem., described from the Eagle Ford shales of Texas, 
and have therefore been so identified,; they resemble both of 
these species, however, much more closely than they do I. bm 
bAi. The species is apparently somewhat rare as it has been 
niet with only rarely in the recent collections. 

Forrrlation ajld locality.-Navesink marl, near Holmdel 
( I 2g3), near Freehold ( 133), Crosswicks Creek ( 147'. 195). 
PIIullica Hill ( 169'). 

Geographic distribution.-New Jersey, Texas. 

lnoceramur proobiiqua Whitfleld. 

Plate XXXVIII., Fig. 4. 

1886. Inoceramus pro-obliqua Whitf., Pal. N. J., vol. I (Monq. 
U. S. G. S., vol. g), p. 80, pl. 14, fig. 17. 

Description.-"Shell somewhat below the medium size for the 
genus; subovate in outline, the axis of the shell being directed 
forward of a right angle to the hinge-line, instead of W a r d  
as is usual with nearly all shells. Hinge-line shorter than the 
width of the body of the shell and forming an angle of about 
I 10" to the axis of the valve. Left valve, the only one known, 
extremely ventricose, with a rather small beak, which is but little 
elevated above the line of the hinge, and situated in advance of 
the anterior margin of the valve. Height of the valve a little 
greater than its extreme width or length. Surface of the cast 
marked by numerous, regularly increasing concentric undula- 
tions, which are moderately sharp on the crests and the inter- 
spaces broadly concave. There are also indications of radiating 
lines along the middle of the valve, as in many species of the . 
genus." (Lirhitfielcl.) 

The dimensions of the type specimen are: length, 42 mm.; 
height, 45 mm. 
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Remarks.-This species of Inoceramus is remarkable in that 
the line of obliquity is directed forward in passing from the beak 
to the basal margin instead of backward as is usually the case. 
The species was established upon a single individual, and it has 
not been met with in any of the recent collections. 

Fomafion and locality.-Navesink marl, Holmdel (White- 
field). 

Geographic distribution.-New Jersey. 

Family PTBlRXDAEI. 

Genus PTERIA Scopoli. 

Pterla petrocra (Conrad). 

Plate XLII., Figs. 1-2. 

Avicula petrosa Con., Jour. Acad. Nat. Sci. Phil., 2d ser., 
V O ~ .  2, p. 274, pl. 24, fig, 15. 

Avicula linguaformis Evans & Shumard, Proc. Acad. 
Nat. Sci. Phil. 1854)~  p. 163. , 

Avicula lingrtaformis Meek, Hind's Rep. Assin. and Sas- 
kat. Expl. Exped., p. 183, pl. I ,  fig. 7. 

Avicula linguaeformis Gabb, Synop. Moll. Cret. Form., 
p. 158 (102). 

Avicula petrosa Gabb, Synop. Moll. Cret. Form., p. 158 
(102). 

Pteria linguiformis Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 9. 

Pteria pelrosa Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 9. 

Pteria lingzziformis Meek, Inv. Cret. and Ter. Foss. Up. 
Mo., p. 32, pl. 16, figs. I a-d. 

Pteria linguiformis White, 11th Ann. Rep. U. S. Geol. 
and Geog. Surv. Terr., pp. 180, 197, 205. 

Pterio linguiformis Whitf., Geol. Black Hills of Dak., p. 
384, PI. 7, figs. 2, 3. 

Pteria lingxiformis Whit., Cont. Can. Pal., vol. I, pt. I, 

P. 31. 
PterM petrosa Whitf., Pal. N. J., vol. I (Monog. U. S. 

G. S., vol. 9 ) )  p. 68, pl. 14, fig. 10. 
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Dcscriptio,z.-Shell oblique, winged in front and behind, the 1 
hinge-line straight with the beaks in front of the middle. Both 1 
valves rather strongly convex, but the left a little more so than 
the right. Posterior wing compressed, of moderate length, 
pointed behind, its posterior margin concave; anterior wing nar- 
rower, pointed in front, less conlpressed than the other, its free 
margin nearly straight or slightly concave; in the right valve it is 
separated from the body of the shell by a narrow and shallow 
sulcus which extends from the anterior side of the beak down- 
ward and usually a little obliquely backward to the antereventral 
margin; just in front of the marginal extremity of this sulm 
the surface is slightly bulged so as to leave a byssal opening be 
tween the valves. The anter&ventral margin slopes obliquely 
back~vard froin the anterior extremity of the hinge-line; it is 
slightly concave to the base of the anterior wing beyond which 
point it becomes slightly convex, curving more and more below 
into the rounded postero-basal margin; the posterior margin 
oblique below and sinuate above. Surface of the shell marked 
only by concentric lines of growth which are inconspicuous on 
the internal casts. 

The dimensions of a large specimen are:  length from the an- 
terior extremity of the hinge-line to the poster&basal margin, 
51 mm. ; length of hinge-line, 37 rnm. ; distance of beak from the 
anterior estremity of hinge-line, 12 mm.; convexity of right 
valve, 10 mm. 

Re)narks.-This species has always been considered one of the 
rare forms in the New Jersey Cretaceous faunas. Whitfield saw 
only one individual from near Keyport, and this specimen, aside 
from the type which is stated to be from Delaware, is the only 
one on record. In the recent collections of the Survey, the species 
occurs in abundance in the nodules from the Cliffwood clays, 
and less commonly from the summit of the Wenonah sand. 
Whitfield's specimen from "at or near Keyport" most probably 
was collected from the C l i f f w d  nodules at Cliffwood Point. 
Different individuals of the species show considerable variation 
in the obliquity of the shell, and also in the extension of the 
posterior wing, although the variation in this latter character 
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may be apparent rather than real on account of imperfections in 
the specimens. The  specimen illustrated by Whitfield has the 
posterioi wing almost entirely lacking, and the anterior wing is 
also incomplete, as it has never been observed when complete 
with the rounded outline shown by that author. The  specimens 
from the Wenonah sand are not so large as  those from the Cliff- 
wood clay, but they agree with them in all essential respects. 

These New Jersey specimens do  not seem to  possess any char- 
acteristics t o  distinguish them from the western shell described 
by Evans and Shumard as Avictila linguacforr)tis, and that name 
must undoubtedly be considered a s  a synonym of Conrad's 
species. Some of the New Jersey specimens are more oblique 
than the western shell as illustrated by Meek, but others possess 
essentially the same form. 

Formation and locality.-Cliffwood clay, C l i f f w d  Point 
( I O ~ ) ,  near Matawan ( 186, 189) ; IVenonah sand, near Marl- 
boro ( I s o ) ,  near Cra\Vfords Corner ( I 2G3). 

Geogrczpltic dtktribution.-New Jersey, Colorado, South Da- 
kota, Canada (N.  LV.). 

Pteria larlper (Morton). 

Plate XLII., Fig. 3. 

1834. A-&ula luripcs Mort., Synop. Org. Rem. Cret. Gr. U. S., 
P. 63, PI. 17, fig. 5. 

1861. Avicula laripes Gabb, Synop. Moll. Cret. Form., p. 158 
(102). 

1864. Pleria laripes Meek, .Check List Inv. Foss. N. A., Cret. 
and Jur., p. g. 

1886. P t t h ~ l a r i p e s  Whitf. Pal. N. J., vol. I (Monog. U. S. G. 
s. ,  vol. 91, P. 69, PI. 14, fig.9. 

1905. P t a i a  laripes Johns., Proc. Acad. Nat. Sci. Phil. ( ~ g o g ) ,  
p. 10. 

Desm'ption.-"Shell of ,  but moderate size, oblique ovate and 
moderately convex, with rather prominent beaks. Hinge less 
than half the length of the body of the shell, forming on the p s -  
terior side a proportionally large wing, which is obtusely pointed 
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at the extremity and only shallowly sinuate on the outer margin 
between the hinge line and body of the shell. Anterior wing un- 
known. Surface of the shell, on the left valve, strongly' marked 
by distant elevated radii, which seem to  have been alternately 
coarse and fine on the posterior half of the valve, judging from 
the only cast examined, and equal in strength and moderately 
curved forward on the anterior half; while the margin of the 
valve seems to have been marked by itrongly projecting points 
corresponding to the ribs." (Whitfield.) 

Remarks.-There is some question as to the occurrence of this 
species in New Jersey. The specimen used by Whitfield is prob- 
ably the type of the species which was said to  have come from 
Delaware by Morton in connection with his original description, 
but according to Whitfield it is distinctly marked "N. J." in the 
collection of the Philadelphia Academy. It has not been met 
with in the recent collections of the Survey, and because of this, 
and the uncertainty of its locality, it is not possible t o  determine 
its horizon. I t  should probably be looked for, however, in the 
horizon of the Merchantville clay-marl, or  perhaps in the Cliff- 
wood clay. 

Formation a d  locality.-Unknown. 
G~ograpllic distribution.-Ne\v Jersey ? 

Pteria navicula Whitfleld. 

Plate XLII., Fig. 4. 

1886. Pteria ttoviculn \Vhitf., Pal. N. J., vol. I (Monog. U. S. 
G. S . ,vol .g) ,p .  70,pl. 14,fig. 8. 

1905. Pteria nm'cula Johns., Proc. Acad. Nat. Sci. Phil. 
( IPS) ,  P. 10. 

D&c@tion.-"Shell of small size, the greatest length being 
less than half an inch; very oblique and angularly ventricose, the 
height scarcely more than half the length. Hinge line nearly as 
long as the body of the shell, n-lucronate and slightly prolonged 
at the posterior extremity, which is separated from the body of 
the shell by a slight sinuosity. Anterior wing, if any, not pre- 
served on the specimen; but the shell, although somewhat im- 
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perfect, does not.appear to have been winged on the anterior side. 
Posterior extremity of the body of the (left) \ialve obtusely 
pointed, and the anterior end narrowly rounded from the 
extremity of the cardinal line. Basal line broadly curved, gradu- 
ally descending from the anterior end to about the posterior 
third ofi the length, where it again rises to  the extremity. Beaks 
small, rising a little above the hinge line, and prominently ventri- 
cose. Surface of the shell marked only by concentric strize, so 
fa r  as can be determined from the partially exfoliated individual. 
Right valve unknown." (Whitfield.) 

Remarks.-This species was described from a single specimen 
of a left valve, and but a single example has been met with in 
the recent collections of the Survey. 

F o m t i o n  and locality.-Woodbury clay, Haddonfield (183) ; 
Red Bank sand, near Middletown ( I 12). 

Geographic distribution.-New Jersey. 

Genus MELEACRINELLA Whitfield. 

Meleagrlnelia abrupta (Conrad). 

Plate XLII., Figs. 5-g. 

1853. Avicda csbruptcn Con., Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 2, p. 274, pl. 24, figs. 5-6. 

1861. AviciJa abrupta Gabb, Synop. Moll. Cret. Form., p. I 57 
(101). 

1864. Pteria abrupto Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. g. 

1868 Avicula abrupta Con., Cook's Geol. N. J., p. 726. 
1886. Mleleagh.ella abrupt0 Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S. ,VO~.  g ) , p .  72, pl. 14, fie. 11-14. 
1905. Meleagrittella abrupta Johns., Proc. Acad. Nat. Sci. Phil. 

(IPS), P. 10- 

Description.-"Shell small, inequivalve, rhombquadrate in 
outline, the hinge-line long and straight, reaching nearly the 
entire length of the shell, beaks small, situated at about the 
anterior third or fourth of the length of the hinge; that of the 
left valve rising a little above the cardinal line, and that of the 

28 PAL 
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right just to  its margin. Right valve with a deep notch-like slit 
on the anterior side just below the hinge, with a narrow, deep 1 
groove running from it to the apex of the valve on the exterior 
surface. Left valve provided with an internal fold, quite indis- 
tinct except under a glass, on the anterior side of the beak, which 
corresponds to the byssal notch of the right valve. Anterior 
=gin of the valve somewhat regularly rounded ; basal margin 
broadly rounded, and the posterior obliquely truncate, passing 
backward slightly from the hinge extremity to the posterebasal 
line. Surface of the valves smooth or very finely lamellose, and 
marked with concentric undula. When not at all worn or mace 
rated the surface of the left valve shows indistinct thread-like, 
interrupted, radiating lines which remind one very strongly of 
those seen on species of Placzcnonzya." (Whitfield). 

The dimensions of the right valve illustrated by Whitfield are: 
length, 14.5 rnrn. ; height, 12 mm. 

Remarks.-This species has been met with but rarely in the 
recent collections of the Survey. 

Formotion a d  locality.-Navesink marl, near Holmdel 
( 1 2 8 ~ ) ~  near Freehold (MThitfield) . 

Geographic distribfction.-New Jersey. 

Sups-fadly OSTRACEA. 

Family OSTREIDAEl. 

Genus OSTREA Linneus. 

Oatrea cretacea Morton. 

Plate XLII., Fig. 11. 

1834. Ostrea cretacea Mort., Synop. Org. Rem. Cret. Gr. U. S., 
521 PI. 191 fig. 3- 

1860. Ostrea cretacea Owen, 2d Rep. Geol. Recon. -4rk., pl. 7, 
fig. 7. 

1861. Ostrea cretacea Gabb, Proc. Acad. Nat. Sci. Phil., 1861, 
p. 328. 

1861. Ostrea cretacea Gabb, Synop. Moll. Cret. Form., p. zo8 
(152). 

NEW JERSEY GEOLOGICAL SURVEY



MOLLUSCA. 43 5 

1869. Ostrea cretacea Coquand, Monog. Gen. Ost. Terr. Cret., 
P. 52, PI. 23, figs. 4-5. 

1884. Ostrea cretacea White, 4th Ann. Rep. U. S. G. S., p. 294- 
1905. Ostrea cretacea Johns., Proc. Acad. Nat. Sci. Phil., 1905, 

p. 10. 

Description.-Shell nonplicate, irregularly subovate in outline, 
higher than wide, narrowest across the hinge-line; the dimen- 
sions of a rather short, nearly complete internal cast of a lower 
valve are: height, 22.5 mm.; width, 18.5 mm. Lower valve 
moderately convex, upper valve nearly flat, surfact of the casts 
marked only by more or less irregular concentric undulations. 

Remarks.-The shells which have been identified as Osfrca 
cretucea in the recent New Jersey collections, occur only in the 
form of internal casts in the Cliffwood clay. In so far as the 
characters of the specimens are preserved, they seem to agree in 
all essential characters with authentic representatives of this 
species from the south. Morton originally described the species 
as coming from the Cretaceous, but more recent authors have 
sometimes referred it to the Tertiary, but the Cretaceous age of 
the species is sufficiently demonstrated by the collections in the 
National Museum at Washington made by Dr. T. W. Stanton, 
who has found it to be especially characteristic of the lower beds 
of Ripley age in the Chattahoochie River section. 

Formation and locality.-Cliffwood clay, Cliffwood Point 
(105). 

CeographuaI distribu-tion.-New Jersey, Georgia, Alabama, 
Arkansas. 

Ostrea congerta Conrad? 

Plate XLIII., Fig. 16. 

1843. Ostrea congcsfa Con., Nicollet's Rep. Expl. N. W., p. 167. 
1856. Ostrea congesta Hall, Pac. R. R. Rep., vol. 3, p. 100, 

pl. I, fig. 11. 

1869. Ostrea congesta Coquand, Monog. Gen. Ostrea Terr. 
Cret., p. 49, pl. 17, fig. 5. 

1876. Ostrea congest Meek, Inv. Cret. and Ter. Foss. Up. Mo., 
p. 13, pl. 9, figs. I, a-f. 
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1884. Ostrea congesta White, 4th Ann. Rep. U. S. G. S., p. 294, 

pl. 39, figs. 11-13 .  

1893. Ostrea cottgesta Stant., Bull. U. S. G. S., No. 106, p. 55,  
pl. 2, figs. 2-4. 

' 

Description.-Shell small, the individuals often crowded closely 
together in considerable numbers, so as to assume quite irregular 
forms. Surface of attachment of the lower valve large, beyond 
which the margin of the shell is abruptly deflected upward at 
right angles to the attached portion; upper valve flat or  a little 
concave, having the form of the attached portion of the lower 
valve. 

The dimensions of a specimen referred to the species are: 
length, 12.5 mm. ; width, 15 mm. 

Rewks.-A number of individuals of a small oyster have 
been observed in the Cliffwood clays which seem t o  belong to this 
species. The species may be recognized chiefly by the propor- 
tionately large area of attachment, with the abruptly deflected 
margins of the lower valve. 

Foiwurtion and locality.-Cliffwood clay, Cliffwood Point 
(105). 

Geographic distribution. New Jersey, Kansas, Nebraska, 
South Dakota, Colorado, New Mexico. 

Plate XLIII., Figs. 1-2. 

1858. Ostrea denticulifma Con., Jour. Acad. Nat. Sci. Phil., 
and ser., vol. 3, p. 330, pl. 3 4  figs. I and 8. 

1861. Ostrea dentiadifera Gabb, Synap. Moll. Cret. Form., p. 
208 (152). 

1864. Ostrea dmtutclifera Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 6. 

1868. Ostrea denticulifera Con., Cook's Geol. N. J., p. 724. 
1869. Ostrea detlticulifcra Coquand, Monog. Gen. Ostrea k. 

Cret., p. 50, pl. 17, figs. 8-g. 
1884. Ostrea denticuliftra White, 4th Ann. Rep. U. S. G. S., 

P. 295. 
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1886. Ostrea denticuliferca Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g ) ,  p. 29, pl. 3, figs. 89. 

1905. Ostrea dmticulifera Johns., Proc. Acad, Nat. Sci. Phil. 
(1905), P. 10. 

Description.-"The shells of this species are very small, flat- 
tened, thick, and extremely irregular in form. Those originally 
described by the author seem to  have been moderately convex, 
but the New Jersey specimens are extremely shallow and gen- 
erally elongated, with the surface obsoletely striate; even on the 
smoothest specimens the stria show beneath the surface. The 
ligamental area is small and the margin crenulate on some indi- 
viduals to near the front of the shell, the crenulations being 
strong and tooth-like, and leaving ridges on the sides of the 
valves as the shells thicken with age. Muscular impression large, 
lateral, and usually below the middle of the length." (Whit- 
field. ) 

Remarks.-This species has not been recognized in the recent 
collections of the Survey. The specimen illustrated by Whitfield 
is a Haddonfield example originally identified as belonging to  
the species by Conrad, the author of the species, but it is much 
more elongate and narrower than the original illustration of the 
species from Mississippi and it is quite possible that the identifi- 
cation is incorrect. In general form this Haddonfield example 
agrees more nearly with the specimens of Oshea plumosa, but 
it is a thicker shell, and is not so distinctively marked by the fine 
radiating lines. 

Fmvndon and locality.-Woodbury clay, Haddonfield ( 183). 
Geogrcsphic distribution.-New Jersey, Mississippi, Tennessee. 

Oatrea panda Morton. 

Plate XLII., Fig. 10. 

1833. Ostrea panda Mort., Am. Jour. Sci., 1st ser., vol. 23, p. 
293. 

1834. Osirea pond0 Mort., Synop. Org. Rem. Cret. Gr. U. S., 
p. 51, pl. 3, fig. 6, pl. 19, fig. 10. 

1861. Ostrea pmda Gabb, Proc. Acad. Nat. Sci. Phil., 1861, 
p. 328. 
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1861. Ostrea pun& Gabb, Synop. Moll. Cret. Form., p. mg 
(153). 

1864. Ostrea panda Meek, Check List Inv. Foss. N. A., Cret 
and Jur., p. 6. 

1868. Ostrea pmda Con., Cook's Geol. N. J., p. 724. 
1869. Ostreo panda Coquand, Monog. Gen. Ost. Terr. Cr&, 

P. 57, Pl. 30, figs. w. 
1884. Ostrea p d 0  White, 4th Ann. Rep. U. S. G. S., p. 298. 
1886. Ostreapmda Whitf., Pal. N. J., vol. I (Monog. U. S. 

G. S., vol. g), p. 30. 

Description.-Shell rugme, irregularly subovate in outline; 
the dimensions of a nearly complete lower valve are: height, 
21.5 mm; width, 26 mrn.; free margins of the valves corrugated 
by rather broad, rounded plicatiws which do not extend to the 
beak, thme towards the cardinal margins becoming smaller; 
shell also marked by more. or  less irregular concentric lines of 
growth which are sublamellose upon some portions of the valve; 
beak rather sharply pointed and separated from the hinge-line 
by a flat, triangular, cardinal area whose surface lies nearly at 
a right angle to  the general plane of the valve. The upper valve 
not recognized in the New Jersey collections. 

Remarks.-This species was originally described from the 
Cretaceous of Delaware, but has usually been identified by more 
recent authors as a Tertiary species from the southern states. 
Judging from the Delaware locality given by Mortcm, St. George, 
the original specimens of the species must certainly have been 
from the Cretaceous. A single lower valve is present in the 
recent collections of the Xew Jersey Survey, which has been used 
as a basis for the description given above. This. specimen seems 
to  agree in all essential characters with Morton's original de- 
scription and illustrations of the species, and it is believed that 
the identification is correct although the type specimens have 
not been available for comparison. The writer has not had the 
opportunity to  determine the relationships of the southern Ter- 
tiary shell which has been identified by authors as 0. panda, but 
it is altogether probable that it is a distinct specific form. 
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Formation and locality.-Marshalltown clay-marl, near 
Swedesboro ( I 80). 

Geographic distribution.-New Jersey, Delaware, Alabama, 
Tennessee. 

Omtrea plumooa Morton. 

Plate XLII., Figs. 1618.  

Ostrea plumosa Mort., Am. Jour. Sci., 1st ser., vol. 23, 
P. 293. 

Ostrea plumosa Mort., Synop. Org. Rern. Cret. Gr. U. 
S.,P. 51, PI. 3, fig.9. 

Ostrea plumosa Gabb, Synop. Moll. Cret. Form., p. 209 
(153). 

Ostrea plwmosa Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 6. 

Ostrea plumosa Con., Cook's Geol. N. J., p. 724. 
Ostrea plumsa Coquand, Monog. Gen. Ostrea Terr. 

Cret., p. 61, pl. 32, fig. g. 
Ostrea p l w s a  Gabb, Proc. Acad. Nat. Sci. Phil. 

( 18761, P. 320. 
Ostrea plumosa White, 4th Ann. Rep. U. S. G. S., p. 

299, PI. 37, figs. 5-6. 
Ostrea plumosa Whitf., Pal. N. J., vol. I (Monog. U. S. 

G. S., V O I . ~ ) ,  p. 31,pl. 3,figs. 12-13. 
AnomM argentaria Whitf., Pal. N .  J., vol. I (Monog. U. 

S. G. S., vol. g ) ,  pl. 4, fig. g (not figs. 10-11). 
Ostrea plunaosa Johns., Proc. Acad. Nat. Sci. Phil. 

(19o5), P. 10. 

Descriprioj;.-"Shell small, ovate, ovate-triangular or elon- 
gate-spatulate, thin and somewhat fragile irregularly convex on 
the upper valve, often subangulated longitudinally, either along 
one side or the other, beak of the upper valve thin, sharp and 
pointed; the ligamental area small and inconspicuous in most 
cases, though sometimes of moderate size. Exterior of the upper 
valve marked by obscure plications in all the type specimens, 
which cross the valve obliquely in' either direction from right to 
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left or oppositely; also by fine radiating striae which obscurely 
diverge from a more or less median line and pass toward the 
margin on either side. On the interior the margin of the valve 
near the apex is more or  less crenulate. The muscular scar is 
small and lateral. Lower valve not yet observed." (Urhitfield) 

The dimensions of a rather small individual are: length, 32 

mm.; width, 16.3 mm. 
Remarks.-This species is not uncommon at some horizons in 

the Cretaceous beds of New Jersey. In the Marshalltown day- 
marl near Swedesboro it occurs with the shell preserved, and in 
the Wenonah sand near Crawfords Corner it is one of the most 
abundant species but is always in the form of casts. From the 
last of these localities some of the large individuals must have 
attained a length of 50 mm. or  more. The rather oblique, some- 
what obscure plications shown upon the specimens illustrated by 
Whitfield are doubtless due to  the fact that those individuals, 
during their life, were attached to the surface of some plicated 
shell such as Exogyra costata. This plication of the shell is not 
an essential specific character and has not been detected upon 
any of the recently collected specimens. The fine radiating s t r k  
however, are highly characteristic of the species axid can be 
detected upon all examples retaining the shell and upon all im- 
pressions of the external surface. Different individuals vary 
more or less in general outline, but the elongate, narrow form, 
somewhat acuminate towards the beak, seems t o  be the normal 
form of the species. 

Formation and locality.-Marshalltown clay-marl, near 
Swedesboro (177) ; Wenonah sand, near Crawfords Comer 
( 1 2 6 ~ )  ; Red Bank sand, Shrewsbury River ( I 19). 

Geographic distribution.-New Jersey, Alabama, Tennessee. 

Ortrea aubapatulata Forbes. 

Plate XLII., Fig. 15. 

1845. Ostrea subspattilata Forbes, Quart. Jour. Geol. Soc 
Lond., vol. I ,  p. 61, text figs. pp. 61 and 62. 

1857. Ostrea subspatulafa Con., Mex Bound. Surv., vol. I, pt. 
2, p. 155, pl. 10, figs:3a, 3b. 
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1861. Ostrea subspatdata Gabb, Synop. Moll. Cret. Form., p. 
210 (154). 

1864. Ostreo d s p u t d a t a  bfkxk, Check List Inv. Foss N. A,, 
Cret. and Jur., p. 6. 

1868. Ostrea subspatula Con., Cook's Geol. N. J., p. 724. . 
1869. Ostreu subspatulata Coquand, Monog. Gen. Ostrea Terr. 

Cret., p. 43, pl. 15, fig. 3. 
1876. Ostreo subspatulatb Gabb, Proc. Acad. Nat. Sci. Phil. 

(18761, P. 320. 
1884. Ostrea .&spatrrlata White, 4th Ann. Rep. U. S. G. S., 

p. 301, pl. 37, figs. 1-2. 

1886. Ostrea subspatdata Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S. ,vol .g) ,p .  32, pl. 3,fig. 14. 

Description.-Shell subovate in outline, higher than wide, 
usually widest below the middle, the dimensions of a nearly com- 
plete cast of the interior of a lower valve are: length, 45 mm.; 
width, 31 mm. Lower valve strongly arcuate longitudinally, the 
cast nearly smooth or  with a few obscure concentric undulations, 
the muscular impression large, situated in the lower left-hand 
quarter of the cast, The impressions of the exterior of the shell 
show rather strong concentric undulations. 

Remark.-In New Jersey this species is only known in the 
form of casts, none of which have been observed to attain so 
large dimensions as some of the examples from the South. The 
most characteristic feature of the species is its strongly arcuate 
form longitudinally, a feature which is even more conspicuous in 
the shell itself than in the casts because of the great thickening of 
the shell in its central part. 

Formation and locality.-Wenonah sand, near Crawfords 
Comer ( 1 2 6 ~ )  ; near Marlboro (1301 ). 

Geographic distribution.-New Jersey, Georgia. 

Ortrea crenulimarglnata Gabb. 

Plate XLII., Figs. 12-13. 

1860. Ostrea crenulimarginata Gabb, Jour. Acad; Nat. Sci. 
Phil., ad ser., vol. 4, p. 398, pl. 68, figs. 40-41. 

1861. Ostrea crenulimarginata Gabb, Synop. Moll. Cret. Form., 
p. 208 (152). 
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1864. Ostrea crenulimargi~ata Meek, Check List Inv. Foss. N. I 

A., Cret. and Jur., p. 6. 
1869. Ostrea crendimarginuta Cbquand, Monog. Gen. Ostrca 

Terr. Cret., p. 51, pl. 17, figs. 12-13. 
1884. Ostrea crenulimarginata White, 4th Ann. Rep. U. S. G. S., 

P. 294, PI. 40, fig. 2. 
1886. Ostrea crenulimarginata Whitf., Pal. N. J., vol. I 

(Monog. U. S. G. S., vol. gJ, p. 30, pl. 3, figs. 1611 .  

Description.-"Shell, as seen in a single upper valve, depressed 
convex and moderately smooth, of an irregular ovate outline, 
and marked by but few concentric lines of growth more promi- 
nent than stria. Faint indications of radiating striae show ob 
scurely, but are more in the substance of the shell than on the 
surface. On the interior the margin is finely crenulate for two- 
thirds the length of the valve, being strongest near the hinge and 
becoming fainter in the forward part. Muscular scar large, reni- 
form, and situated above the middle of the shell." (Whitfield.) 

The dimensions of a large example are: height, 47 rnm.; 
length, 44 mm. 

Remarks.-No specimens referable to this species have been 
observed in the recent collections. Whitfield has illustrated one 
specimen which he has so identified, but it is quite unlike Gabb's 
original figure of the species in being much broader along the 
hinge-line. It seems to have the crenulations along the margin 
similar to those upon Gabb's specimen, and the identification may 
be correct. 

For~nutio~t and locality.-Navesink marl, Marlboro (Whit- 
field). 

Geographic distribrction.-New Jersey, Tennessee. 

Ortrea monmouthrnala n. ep. 

Plate XLIII., Fig. 15. 

Description.-Shell slightly oblique, subovate in outline, the 
dimensions of the type specimen being: length, 28 mm. ; width, 
22 mm. Upper valve depressed convex, nearly smooth, marked 
only by inconspicuous concentric lines of growth. Along the 
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atral margin the edge is folded into sharply angular teeth which 
o not extend as plications into the body of the shell, these tooth- 
ke crenulations becoming smaller and at last disappearing upon 
le lateral margins of the shell. Lower valve not known. 

Remarks.-It is with some hesitation that a species of so 
ariable a group of shells as the oysters has been proposed for a 
ingle specimen, but it has not been possible to identify it with 
n y  of the described forms, and it seems to be so distinct that it 
r probable that additional examples, should they be found, could 
te recognized without difficulty. The shell has much the general 
tutline of the specimen referred to 0. crendinrarginata by Whit- 
ield, but that shell entirely lacks the characteristic denticulation 
)f the ventral margin of this species. 

Formotion and locality.-Navesink marl, near Crawfords Cor- 
ler (126~) .  

Geographic distribution.-New Jersey. 

Oatrea tecticosta Gabb. 

Plate XLIII., Figs. 17-19. 

Ostrea tecticosta Gabb, Jour. Acad. Nat. Sci. Phil., and 
ser., vol. 4, p. 403, pl. 68, figs. 47-48. 

Ostrea tecticosta Gabb, Synop. Moll. Cret. Form., p. 210 

(154). 
Ostrea tecficosta Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 6. 
Ostrea tecticosta Con., Cook's Geol. N. J., p. 724. 
Ostrea tectuosta Coquand, Monog. Gen. Ostrea Terr. 

Cret., p. 50, pl. I 7, figs. 10-1 I. 

Ostreo ptssilla Gabb, Proc. Acad. Nat. Sci. Phil. (1876), 
p. 321. 

Ostrea tecticostato White, 4th Ann. Rep. U. S. G. S., p. 
301, pl. 17. 

Ostrea fecticosta Whitf., Pal. N. J., vol. I (Mionog. U. S. 
G. S., ~ 0 1 . 9 ) ~  p. 33, pl. 3,figs. 1-2. 

Ostrea tecticosta Johns., Proc. Acad. Nat. Sci. Phil. 
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Description.-"Shell small, elongate, oval, ovate or  irregukrly 
elliptical in outline, slightly curved, with a small, strongly-twisted I 
beak and moderately-sized ligamental area on the lower valve. 
The lower valve usually shows a large cicatrized area of attach- 
ment and is strongly plicated, the plica being usually sharply 
rounded and very rugose from concentric lamellose lining. The 
inner margins of the valves are also crenulated on the upper half 
or two-thirds of their length, and more minutely so on the inna 
border at the junction of the valves just below the ligamental 
area. Muscular scar large, but only moderately marked. Uppa 
valves slightly convex and destitute of plications except near the 
border." (Whitfield.) 

Rewrrks.-This species was originally described from speci- 
mens whose horizon is unknown, although they probably caw 
from some of the beds below the Navesink marl. The  s p e c k  
which have been so identified in the recent collections of the 
Survey, are more or less imperfect casts from the Wenonah sand 
near 'Marlboro. In general these Wenonah specimens somewhat 
resemble the 0. l a v a  type of oysters, but the lower valve was 
apparently attached uniformly by a much larger area than any 
of the New Jersey forms here referred to  0. falcata, 0. mesen- 
tericcs, and 0. naruiq and some of the specimens agree very wdl 
with the type of the species except that they are  modified casts 
while the type has the shell itself preserved. 

F d i o n  on6 locdity.-wenonah sand, near Marlborn 
( 130) - 

Geographic distribution.-New Jersey. 

Oatma falcata Morton. 

Plate XLIII., Figs. 3-6. 

1830. Ostrea falcata Mort., Jour. Acad. Nat. Sci. Phil., 1st ser., 
vol. 6, p. 50, pl. I, fig. 2. 

1830. Ostrea falcda Mort., Am. Jour. Sci., 1st ser., vol. 17, p. 
284; vol. 18, pl. 3, figs. 19-20. 

1834. Ostrea falcata Mort., Synop. &g. Rern. Cret. Gr. U. S., 
P. 5 4  PI. 3, fig. 5.  
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1860. Ostrea falcata Owen, 2nd Rep. Geol. Recon. Ark., pl. 7, 
fig- 5. 

1861. Ostrea falcatcp Gabb, Synop. Moll. Cret. Form., p. 208 

(152). 
1868. Ostrea lama Cook, Geol. N. J., p. 375, fig. 
1884. Ostreo (Alectryonia) larva White (in part), 4th Ann. 

Rep. U. S. G. S., p. 296, pl. 42, fig. 8. 
1886. Ostrca l a r v c ~  Whitf. (in part), Pal. N. J., vol. I (Monog. 

U. S. G. S., vol. g), p. 3 4  pl. 3, figs. 3-7. 
1905. Ostrea falcate Johns., Proc. Acad. Nat. Sci. Phil. ( ~ g o g ) ,  

p. 11. 

Description.--Shell of medium size, 1ater:lly arcuate. The 
dimensions of an average specimen are : length along the arcuate 
median line from beak to posterior extremity, 47 mm.; distance 
between beak and posterior extremity, 28 mm.; width of shell 
at middle, 16 mm.; length of hingeline, 20 mm. Shell usually 
more or  less strongly auriculate, the ears subequal or with one 
ear somewhat larger than the other. Hinge-line straight. Shell 
marked with from seven to ten deep plications which originate 
along the lower or convex margin and extend nearly to  the beak, 
not leaving a conspicuous non-plicate central area, the plicatims 
towards the anterior hinge extremity decreasing regularly in 
size; along the upper or concave margin the shell is marked by 
a series of short, marginal plications. Lower valve moderately 
convex, with a small scar of attachment; upper valve much flat- 
ter, its plications similar t o  those of the lower valve. 

Rem~1.ks.-This species, as observed in New Jersey, is most 
abundantly represented in the Marshalltown marl, where it some- 
times occurs in i~U.merable individuals. In its laterally arcuate 
form it resembles 0. mesenterica, but it differs from that species 
in its larger size, and in its more strongly plicated shell, there 
being no central non-plicate area as in that species. The speci- 
mens vary greatly in the form and size of the auriculations, and 
to  some extent in the number of plications, butnot  so much in 
this latter respect as does 0. mesmtwka. Both of these species 
have usually been considered as  members of a single species, 0. 
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lava, but they are clearly distinct, and are for the most part 
restricted to  different geologic horizons, and in the New Jaxy 1 

Geographic distribtltion.-New Jersey, Arkansas. 

faunas, at least, do not have intermediate connecting forms. 
Their relationship to the true 0. larva must be investigated. 

Formofion and locality.-Marshalltown clay-marl, near 
Swedesboro (177) ; Navesink marl, near New Egypt (147'); 

Or tna  meoenterica Morton. 

. 

Plate XLIII., Figs. 9-14, 

near Red Bank ( 120), Crosswicks Creek ( 195). 

1834. Ostrea falcata var. B ( 0 .  mesenterica) Mort., Synop. 
Org. R h .  Cret.Gr.U. S.,p. 51 ,p l .g~f ig .  7. 

1861. Ostrea mesenterica Gabb, Synop. Moll. Cret. Form., p. 
209 (153)- 

1884. Ostrea (Alectryonia) larva White in (in part), 4th Ann. 
Rep. U. S. G. S., p. 296, pl. 42, figs. 67.  

1886. Ostrea larva Whitf. (in part), Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g ) ,  p. 34, pl. 3, figs. 3-7. 

Description.-Shell small, laterally arcuate. T h e  dimensions 
of an average specimen are: length along the arcuate median 
line from the beak to the posterior extremity 32 mm., distance 
between beak and posterior extremity 26 mm.; width of shell at 
middle, g mrn. Shell usually auriculate, the ears variable in size 
and sometimes nearly obsolete, the posterior usually larger than 
the anterior. Shell strongly plicate along its lower convex mar- 
gin, the plications variable in number and size,'not extending 
into the median portion of the shell, those near the hinge-line 
notably smaller than those in the middle of the shell; the plica- 
tions of the upper concave margin much smaller than those of 
the convex margin. Central area of the shell marked only by 
the concentric lines of growth. Lower valve moderately convex, 
the scar of attachment variable, but usually small and restricted 
to the apical region ; upper valve flat. 

Remarks.-This little oyster is extremely abundant in the 
Navesink marl, and has not been observed in any of the beds 
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d o w  that horizon in New Jersey. . I t  is one of several forms of 
h e  type of 0. Iowa in the New Jersey faunas, and can always be 
iistinguished by its small size and the nonplicate central area 
>f the shell. The number of plications along the convex margin 
s exceedingly variable, a fact which can be best observed'in the 
.arger plications along the lower or convex margin of the shell, 
zxcluding the smaller ones near the extremity of the hinge-line, 
the number varying from four to as many as nine or ten. The 
species resembles 0. pellrtcida M. & H.l in its marginal plications, 
but differs from that species in the presence of the auriculations 
at the extremities of the hinge-line, and in the small area of at- 
tachment, although a specimen is occasionally met with that 
shows that it has been attached for nearly half the length of 
the shell. 

Formation cmtd locality.-Navesink marl, near Holmdel (127, 
128~, 1g4), Oak Hill ( I ~ I ) ,  Atlantic Highlands (I&),  Middle- 
town ( I  13=), near Red Bank ( I ~ o ) ,  near Crawfords Comer 
( I  z B ) ,  Marlboro ( I ~ I ) ,  Crosswicks Creek ( 149, 1 q 4 ,  1 9 5 ) ~  
near Jacobstown ( 150), Mullica Hill ( 16g2) ; Red Bank sand, 
Shrewsbury River ( I 19, I 16) ; Tinton beds, Tinton Falls ( I IO), 
near Freehold ( 132). 

Geographic distribution.-New Jersey. 

Ortrea naruta Morton. 

Plate XLIII., Figs. 7-8. 

1834. Ostrea falcata Var. A (0 .  -fa) Mort., Synop. Org. 
Rem. Cret. Gr. U. S., p. 51, pl. 9, fig. 6. 

1861. Ostrea n m t a  Gabb, Synop. Moll. Cret. Form., p. 209 

(153)- 
1884. Ostrea (Alectryonia) lamfa White (in part), 4th Ann. 

Rep. U. S. G. S., p. 296, pl. 42, figs. 2-5, 9. 
1886. Ostrea lama var. m u t a  Whitf., Pal. N. J., vol. I 

(Monog. U. S. G. S., vol. g ) ,  p. 35, pl. 3, figs. 3-4. 
1902. Ostrea larva Hill and Vaughan, U. S. G. S., Geol. Atlas, 

Austin Folio, fig. 50. 

'Meek, Rep. Inv., Cret. and Terr. Foss. Up. Mo., p. 15, pl. 18, figs. 4-4b. 
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Description.-Shell of medium size, laterally m a t e .  The 1 
dimensions of a rather small individual are: length along the 
median line from beak to posterior extremity, 45 mm.; distance 
between beak and posterior extremity, 21 mm.; width of shell 

1 
at miadle, 17 mm. ; length of hinge-line, 12 mrn Shell more or 
less strongly auriculate, the auriculations variable in size. Hinge- 
line straight. Shell surface rna rka  by from four t o  seven pm 
found and broad plications along the lower o r  convex margin, 
which rapidly die out, leaving the central area of the shell non- 
plicate; the upper or  concave margin marked by much smaller, 
short, marginal plications or denticulations. Ipwer  valve mcd- 
erately convex, with a small scar of attachment; upper valve flat. 
Entire surface of both valves marked by fine, more or la 
irregular, concentric lines of growth. 

Remarks.-This species is a close ally of 0. mesenferica The 
two species agree in-having the median portion of the shell noa- 
plicate, but 0. W a  is a much larger and coarser shell, with 
broader and more profound plications. It should, perhaps, bc 
ccmsidered only as a varietal form of 0.. mesenterica, but it is for 
the most part characteristic in New Jersey, of higher beds than 
the Navesink marl, where that species is most abundant. The two 
forms usually do not occur in association, and it is a t  least con- 
venient to have a special name for the designation of this form. 

Formation afrd locality.-Navesink marl, near Red Bank 
( 120) ; Red Bank Sand, Red Bank ( I 16, 123), near Middletom 
(112) ; Tinton beds, Beers Hill cut, south of Keyport (I@), 
near Freehold ( 1 3 2 ) ~  near Red Valley ( 123). 

Geographic distribution.-Sew Jersey, Texas. 

Ostrea bryanl Qabb. 

Plate XLIV., Figs. 1-5. 

1876. Ostrea bryaoi Gabb, Proc. Acad. Nat. Sci. Phil. (1876), 
p. 321. 

1884. Ostrea brymi White, 4th Ann. Rep. U. S. G. S., p. 293. 
1886. Gryphaa bM var. precedens Whitf., Pal. N. J., vol. I 

(Monog. U. S. G. S., vol. g), p. 194, pl. 26, figs. 78. 
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I 886. Gryphceo brymi Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., vol. g), p. 206, pl. 27, figs. 6g.  

1886. Ostreca glandiformis Whitf., Pal. N .  J., vol. I (Monog. 
U. S. G. S., vol. g), p. 205, pl. 27, figs. 1-5. 

1905. G r y p k a  brpmi Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P. 11- 

Description.-Shell oblique, more or less strongly extended 
laterally to the left, looking upon the upper valve; moderately 
thick, more or  less subtrigonal or subovate and exceedingly 
irregular in outline. Lower valve strongly or moderately and 
very irregularly convex, sometimes flattened or even concave to 
beyond the middle of its length, attached or free, the scar of 
attachment variable, usually small or  of moderate size; surface 
markings exceedingly irregular, consisting of concentric, more 
or less squarnose lines, which are often produced into irregularly 
spinose processes near the hinge-line in those specimens which 
have been strongly attached; surface also marked on many ex- 
amples, by a few rather broad, irregular, radiating costze; hinge- 
area triangular, with a deep ligamental groove in the middle, 
whose apex is deflected to  the left. Upper valve flat, slightly 
concave or  slightly convex, sometimes convex towards the beak, 
becoming concave towards the base, the surface marked by con- 
centric squarnose lines, the hinge area directed from 45' to  go0 
to the general plane of the valve. 

The  dimensions of an average-sized, rather convex, lower valve 
are: greatest length, obliquely from the beak to the postero- 
basal margin, 4 2  mm.; greatest width at about right angles to 
the last dimension, 28 rnm.; convexity, 19 rnm. 

Remcmks.-This is an exceedingly variable shell, and ap- 
parently includes not only Ostrea bryani as described by Gabb, 
and referred to the genus G r y p k a  by Whitfield, but also 
Gryphaea brycani var. precedm Whitf. and Ostrea glamfifor?nis 
Whitf. I n  a collection of one hundred or more individuals from 
the typical locality for the species near Vincentown, specimens 
can be selected to represent all three of these forms, with all 
gradations between. Some of the larger and more convex speci- 
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mens more or less closely resemble G r y p h a  convexa, in minia- 
ture, even to  the oblique posterior constriction and the consequent 
auriculation of the shell, and Whitfield has referred the species 
to the genus G r y p k a  instead of Ostrea The  convex valve, 
however, in most cases gives evidence of having been attached, 
and the beak is usually not strongly incurved, characters which 
would seem to ally the species to the genus Ostrea rather than 
G r y p h a .  Those types of Whitfield's 0. glandiformk which 
preserve the shell are a perfectly normal upper valve of 0. 
brya~ti and one of the more shallow lower valves of the same 
species. The most common occurrence of the species is in the 
form of internal casts such as is illustrated by Whitfield under 
the name 0 .  gla~ldifomiis. Only at the marl pits near Vincen- 
town have the shells themselves been found abundantly. 

Formation and locality.-Vincentown limesand, near New 
Egypt (Whitfield) ; Manasquan marl, near Vincentown (rsg), 
near Farmingdale ( I 38), near New Egypt ( I 55).  

Geographic distributi1on.-New Jersey. 

Genus GRYPHAEA Lamark. 

All the specimens of Gryphaca in the Cretaceous beds of Sew 
Jersey have usually been referred to a single species, G. veJicu- 
IwiS Lam. I n  the present report this usage has been departed 
from and three distinct forms have been recognized. These 
forms are distinct varieties, at least, are easily recognized, 
are characteristic of distinct horizons, and are connected by v q  
few or no intermediate forms. There may be differences of 
opinion as to the advisability of recognizing them as of specific 
rank, but it really makes little difference whether they be con- 
sidered as varieties or as species. I t  is certainly more convenient 
to  designate a given form by a single name rather than by two, 
and so the names are considered to be of specific rank in this con- 
nection. 
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Qryphaea convexa (Say). 

Plate XLV., Figs. 1-2. 

Ostreo convexa Say, Am. Jour. Sci., 1st ser., vol. 2, p. 42. 
Gryphaa cottvcxa Mort., Jour. Xcatl. Mat. Sci. Phil., 1st 

ser., vol. 6, p. 79, pl. 4, figs. 1-2. 

Grypltaa convc.ra Mort., Jour. Acad. Kat. Sci. Phil., 1st 
ser., vol. 6, p. I 2 I .  

Gryphm cotlzlcxa Mort., An.  Jour. Sci. 1st ser., vol. 17, 
p. 283. 

G r y p k ~ a  corlrlr.ra Mort.. Synop. Org. Rem. Cret. Gr. U. 
S., p. 53, pl. 4, figs. 1-2. 

G r ~ p k a  collz7cxa Troost, 5th Geol. Rep. Tenn., p. 46. 
Pycnodorlta vcsiclslaris Cook, Geol. X. J., p. 374, figs. 
Gryplma acsiclrlaris \Vl~ite (in part), 4th Ann. Rep. U. 

S. G. S., p. 303, pl. 48, figs. 1-5. 
Grypl~cra z*csicularis l ihi tf .  (in part), Pal. K. J., vol. I 

(hlonog. U. S. G. S., vol. g ) ,  p. 36, pl. 3, fig. 15, pl. 4, 
figs. 1-2. 

Gryphca vesiczrlaris Hill and Vaughan, U. S. G. S., Geol. 
Atlas, Austin Folio, fig. 51. 

Grypltcra co?lz+cxa Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P. 11. 

Description.-Shell variable in outline, large and robust, ob- 
lique, very thick, the surface more or less rugose, the beak in 
front of middle of the shell. Lower valve strongly convex, more 
or less auriculate posteriorly, the auriculation separated from the 
body of the shell by a conspicuous sinus which extends from 
behind the beak obliquely backward to the posterior margin of 
the shell, the cardinal side of the auriculation usually flattened 
and somewhat elevated; the body of the shell most strongly 
elevated along a line which extends obliquely backward from 
the beak to  the basal margin, this prominence being more or less 
rounded or  in some cases almmt subangular; the posterior slope 
of the shell surface to the sinus limiting the auriculation is usu- - 
ally more abrupt than the anterior slope. The scar of attachment 
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usually inconspciuous. Upper valve nearly flat or slightly coo- 
cave. The dimensions of a rather large convex valve are: 
length, 105 mm. ; height, 98 mm. ; convexity, 5 8  mm. 

Remarks.-It is this species of Gryphasa which makes up in 
large part, the conspicuous shell bed in the midst of the Nave- 
sink marl, and it is rarely or never associated in this horizon with 
any other member of the genus. The species is especially char- 
acterized by its strongly convex lower valve, the anterior posi- 
tion of the beak, the conspicuous posterior auriculation and the 
more or less rugose surface. The shells are extremely variable 
in general form and outline, as is the case with all species of this 
group, but the characters mentioned above, although variable in 
degree of development and in minor details, are apparently con- 
stant, and there is rarely any difficulty in separating this form 
from the others recognized in this report. 

Formation and locality.-Marshalltown clay-marl, near 
Swedesboro ( 180) ; Navesink marl, Middletown ( I I 3*), near 
Crawfords Corner ( 1 2 6 ~ ) ,  near Holmdel ( 12g3, I 28&, 127, 194), 
Marlboro ( 131 ), near Walnford ( 14g2), Crosswicks Creek (149, 
1 4 7 ~ ,  I&, 1g5), near Jacobstown (150), hlullica Hill (16gf). 

Geographic distribt~tio?i.-New Jersey, Alabama, Mississippi. 

Gryphaea mutabillr Morton. 

Plate XLVI., Fig. I .  

1828. G r y p h ~ ~ a  ?t~.titabilis hlort., Jour. Acad. S a t .  Sci. Phil., 1st 
ser., v o l . 6 , ~ .  81,pl .4,f ig.4.  

1830. Gryphna nlrrtabilis hlort., Am. Jour. Sci., 1st ser., vol. 
17, P. 283. 

1834. Gryphen mzrtabilis Mort., Synop. Org. Rern. Cret. Gr. 
u .  s . ,  P. 53, PI. 4, fig. 3. 

1884. Gryphcra z~rsic~tlaris JVhite (in part), 4th Ann. Rep. LT. 
S. G. S., p. 303, pl. 48, figs. 1-5. 

1886. G r y p h ~ a  z~esiciilaris rlar. nl.l4tabilis Whitf., Pal. K. J., vol. 
I (Monog. U. S. G. S., vol. g ) ,  p. 38, pl. 3, fig. 16; 
pl. 4, fig. 3 ;  pl. 5, figs. 1-3. 

I y j .  Gryphcra +rllrtabilis Johns., Proc. Acad. Nat. Sci. Phil. 
. (1905), P. 11. 
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Description.-Shell more or less subcircular in outline, the beak 
subcentral, the hinge-line usually nearly straight. The lower 
valve depressed convex usually somewhat compressed towards 
the cardinal extremities, the posterior constriction and auricula- 
tion obsolete or scarcely distinguishable. The upper valve nearly 
flat or  moderately concave. Surface of the shell marked with 
concentric, more or less squarnose lines of growth. Shell sub- 
stance moderately thick. Scar of attachment small or of moderate 
size. 

The dimensions of an ordinary lower valve are : length, I 10 

mm. ; height, 96 mm. ; convexity, 33 mm. 
Remrks.-This form is especially characteristic of the Mar- 

shalltown marl, and it differs from G. convexa of the Nave- 
sink, in its more depressed convex lower valve, in its thinner 
shell and in the absence of the conspicuous posterior constriction 
and auriculation of the lower valve. The two species are some- 
times associated in the Marshalltown formation, but specimens 
are rarely met with which cannot be placed without hesitation ir l  
either the one or the other species. In the Navesink marl this 
species is rarely or never met with 

Formation and locality. - Marshalltown clay-marl, near 
Swedesboro ( 177, 179, 180). 

Geographic distributiort.-New Jersey. 

Gryphaea dirrimilarir n. sp. 

Plate XLVI., Figs. 2-3. 

Description.-Shell thin or  of moderate thickness, somewhat 
oblique, variable in outline, but usually more or less subovate, 
usually wider than long, the beak subcentral or in front of the cen- 
ter. Lower valve usually strongly convex, with the beak 
incurved, often with a slight or mdera te  constriction passing 
from the posterior side of the beak to the posterior margin, 
limiting a more or less prominent posterior auriculation; in many 
specimens this constriction and consequent auriculation is entirely 
obsolete. Upper valve smaller, often very much smaller than 
the lower, deeply concave as a whole, although the portion near 
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the beak may be convex. Surface of both v a l v e  marked with 
more or less squamose concentric lines of growth. 

The dimensions of an average lower or convex valve are: 
width, 69 mm. ; length, 66 mm. ; convexity, 38 mm. 

Remarks.-This species approaches most closely to G. comrero, 
but it is almost always a smaller shell and it may be distinguished 
by several more or less constant characters. Perhaps the most 
important of these characters is the smaller and deeply concave 
upper valve; in those specimens preserving the two valves, the 
upper one is sometimes scarcely more than one-half the length of 
the lower. It is possible that in the living animal this shell had 
a thin calcareous extension to the margin of the lower valve, but 
in the fossil specimens this has often been entirely destroyed, if it 
ever were present. This species also differs from G. c m e x o  in 
the much less conspicuous posterior auriculation of the shell; this 
is more or less a variable character in both species, and sometimes 
a strongly auriculate individual of G. dissincilaris does not differ 
materially from one of the less strongly auriculate individuals of 
G. convexa, but in such a case the two specimens would be suffi- 
ciently distinct by reason of the greater concavity of the upper 
valve of G. dissintilaris. The average conditions, however, of the 
two forms are widely separated. The shells of the two species 
differ materially in thickness, that of G. comxcr usually grows to 
be ponderously thick in old individuals, while that of G. dissini- 
laris never attains more than a moderate thickness, and is often 
exceedingly thin and fragile for this group of molluscs ; in any one 
locality all the shells of the species are of much the same character 
as regards thickness, and it is among the individuals from those 
localities where the shells are thinner that the upper valves are 
smallest; it is possible that this difference in the shell within the 
species itself is due to  differences in the amount of calcium car- 
bonate in the waters available for shell secretion by the molluscs, 
or to difference in depth of the waters in which i t  lived. Besides 
these differences in the characters of the shells, the two  forms 
occur at entirely different horizons, and in no case have they been 
found associated together. Whitfield apparently referred this 
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shell t o  G. aucella Roem., first described from Texas, but the New 
Jersey shell is entirely different from the Texas specimens. 

Formation and locality.-Hornerstown marl, near Woodstown . 

( I ~ I ) ,  near New Egypt (142'~ I@), near Mullica Hill (182). 
Geographic distribution.-New Jersey. 

Genus GRYPHAEOSTREA Conrad. 

Qryphaeortrea vorner (Morton). 

Plate XLIV., Figs. 6-11. 

1834. Gryphaa v o t m  Mort., Synop. Org. Rern. Cret. Gr. U. 
S., p. 54, PI. 9, fig. 5. 

1861. Exogym lateralis Gabb, Synop. Moll. Cret. Form., p. 179 
(123). 

1864. Exogym lateralis Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 6. 

1868. Gryphostrea latera4is Con., Cook's Geol. N. J., p. 724. 
1876. Gryphnostrea votner Meek, Rep. Inv. ~ r e t .  and Tert. 

Foss. Up. Mo., p. I I. 

1886. Gryphaostrea zlopttcr Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., V O ~ .  g ) ,  p. 195, pl. 26, figs. I¶-12. 

1901. Ostreo (Gryphaeostrea) v o w r  Clark, Eocene Rep., Geol. 
Surv. Md., p. 193, pl. 50, figs. 1-5. 

1905. Ostrea ( Gflphnostrea.) votltcr Johns., Proc. -4cad. Nat. 
Sci. Phil., ( ~ g o g ) ,  p. I I. 

Description.-The dimensions of a rather large individual are : 
length, 55 mm.; greatest width, near the hinge-line, 33 mm. 
Shell narrowly elongate, subovate or  subelliptical in outline, more 
or less strongly arcuate from beak to base, and often more or 
less twisted laterally. Lower or right valve more or  less strongly 
convex, the beak small, pointing fonvard, a little coiled; in 
typically developed shells both the anterior and posterior cardinal 
regions are produced into compressed auricular extensions, one 
or both of which are frequently wanting; the surface of the valve 
nearly smooth o r  only slightly marked with concentric lamellose 
lines upon the body of the shell, the auricular extensions usually 
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more strongly lamellose. The upper or left valve usually am- 
cave longitudinally, flat or slightly concave transversely, the 
dorsal margin rounded, its cardinal regions not produced into 
auricular appendages, the beak curved anteriorly; surface marked 
by distinct and somewhat regular, elevated concentric ridges 
whose summits are produced as free lamelk. Ligamental areas 
small or nearly obsolete. 

Remarks.-This species is an abundant and long-ranging form 
in the New Jersey Cretaceous beds, and it is also known in the 
Eocene of the Atlantic coastal plane. I t  is an exceedingly vari- 
able shell, especially the lower or right valve, which is attached, 
the upper o r  left valve being much more constant in its char- 
acters. The specimens from the different horizons where it 
occurs all seem to be much the same, with no marked differences, 
such as have been noted in the case of members of the genera 
Gryphaea and Exogyra. 

Eormatio?~ arrd locality.-3Iarshalltown clay-marl, near 
Swedaboro ( 177, 180) ; Navesink marl, near Red Bank ( I ~ o ) ,  
Marlboro ( I ~ I ) ,  Crosswicks Creek (149, 147*, 1g5), near 
Jacobstown ( I ~ o ) ,  near Mount Laurel (166), Mullica Hill 
(169) ; Red Bank sand, Red Bank (123) ; Homerstown marl, 
near Woodstown (181) ; Vincentown limesand, near Farming- 
dale (134), New Egypt (143), Vincentown ( 1 5 4 ) ~  near Hurff- 
ville (171, 170), near Alloway (196). 

Geographic distribution.-New Jersey, Mississippi. 

Genus EXOCYRA Say. 

Exogyra corrtata Say. 

Plate XLVII., Fig. I .  

1820. &ogyra costata Say, Am. Jour. Sci. 1st ser., vol. 2, p. 43. 
1828. E x o g y a  costata Mort., Jour. Acad. Nat. Sci. Phil., 1st 

ser., vol. 6, p. 85, pl. 6, figs. 1-4. 
1830. Exogyra costatn Mort., Am. Jour. Sci., 1st ser., vol. 17, 

P. 284. 
1834. Exogyra costata Mort. Synop. Org. Rem. Cret. Gr. U. 

S. ,p.  55,pl.6,figs. 1-4. 
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Exogyra costata Roemer, Kreide von Texas, p. 72. 
Exogyra costata Con., Rep. U .  S. and Mex. Bound. 

Surv., vol. I, pt. 2, p. 154; pl. 8, fig. 3 ;  pl. 9, figs. 
1-2; pl. 10, fig. I. 

Exogyro costata Emm., Rep. N. Car. Geol. Surv., p. 278, 
fig. A. 

Exogyro costata Owen, and Rep. Geol. Reconn. Ark., pl. 
7, fig. 4. 

Exogyra costata Gabb, Synop. Moll. Cret. Form., p. 178. 
E x o g y a  costata Meek, Check List Inv. Foss. N. A., Cret. 

and Jur., p. 6. 
Exogyra costata Con., Cook's Geol. N. J., p. 374, fig. I, 

P. 724. 
Exogyra costata Gabb, Proc. Acad. Nat. Sci. Phil., 1876, 

P- 323. 
Exogyra costata White, 4th Ann. Rep. U. S. G. S., p. 

304, pl. 51, figs. 1-2, pl. 57, figs. 1-2. 

E x o g y a  costuta Whitf., Pal. N .  J., vol. I (Monog. U. S. 
G. S., vol. 18), p. 39 (in part). 

Exogyra costata Say, Bull. Am. Pal., vol. I, p. 291 (No. 
5, P. 21). 

E x o g 3 ~ a  costata Hill and Vaughan, U. S. G. S., Geol. 
Atlas, Austin Folio, fig. 52. 

Description.-"Shell large, thick, and ponderous, irregularly 
circular or subovate in outline, plano-convex in profile and 
obliquely coiled at the apex, the lower valve sometimes showing 
m e  and a half to nearly two volutiom in well-preserved adult 
specimens. Convex valve deep, and on the back strongly an- 
gular, especially so in the earlier parts formed, the portion near 
the beak often being sharply carinate and smooth. Surface of 
the valve marked by strong radiating costz, which are round 
on the surface, and separated by narrow depressions. Cos* 
frequently bifurcating, and radiating from or dividing along 
the umbonal ridge; one set curving toward the anterior side and 
the other toward the basal margin. Upper or left valve flat or  
slightly convex, often becoming slightly concave toward the 
antero-basal margin in advanced stages of growth, while in 
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many instances both valves conform in producing a deep sin: 
osity on the anterior side below the beaks. Surface of the Bat 
valve very strongly lamellose on the posterior half, while show- 
ing incipient cost2 on the anterior side below the apex." (IYhit- 
field. ) 

Remarks.-All specimens of Exogyra from the New Jersqr 
Cretaceous faunas have usually been placed together in a singk 
species, E. costa.ta, but two entirely distinct forms can be recog- 
nized, which are characteristic of distinct horizons, and n o  con- 
necting varieties between the two forms have been detected in 
New Jersey. Say does not mention the locality of the Qpe 
specimen of his species, except that it came from New Jersey, 
but it was probably collected at hlullica Hill, since all the 
other New Jersey Cretaceous species described in his paper, of 
which the locality is mentioned, are from that place, and fur- 
thermore, the species has been found to occur abundantly at that 
locality in the recent collections of the Survey. E. costafa is 
characteristic of the Navesink fauna, and differs from E. /JW 

derosa of the Marshalltown fauna, in its strongly costate shell, 
which, even in the largest individuals, does not develop the 
strong, concentric, lamellose extensions which are so character- 
istic of E. ponderosca. 

Formation a d  locality.-Navesink marl, Atlantic Highlands 
( I&),  Middletown ( I  13l, I I ~ ~ ) ,  near Red Bank (IZO), near 
Crawfords Corner ( I Z ~ ~ ) ,  near Holmdel ( 12g3, 127, 1 9 4 ) ~  near 
Freehold ( 133), near Walnford ( 14ga), Crosswicks Creek (149, 
147'~ 1 q 3 ,  1 q 4 ,  1g5), near Jacobstown (150),  near Mount 
Laurel (166), Mullica Hill ( 16ga) ; Red Bank sand, Red Bank 
(119) ; Tinton beds, Beers Hill Cut, south of Keyport (I*, 
I 2ge ) . 

Geograpltic distribzr$ion.-New Jersey, Delaware, Alabama, 
Mississippi, Texas, Arkansas. 

Exogy ra ponderom Remer. 

Plate XLVII., Fig. 2. 

1849. Exogyra pondflosa Roem., Texas, p. 395. 
1852. Exogyra ponderosa Roem., Kreide von Texas, p. 71, 

Taf. g, figs. 2 a-b. 
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1853. Exogyra ponderosa Shum., Marcy's Expl. Red. River 
La., p. 204. 

1870. Exogyra: ponder'osa Credner, Zeitsch. Deutsch. Geol. 
Ges., Band 22, p. 229. 

1875. Exogyrcr pon&rosa White, Rep. Geog. and Geol. Expl. 
w. ~ o o t h ,  Mer., vol. 4, pl. I ,  p. 172, pl. 14, figs. I a-c. 

1884. E x o g p  ponderosa; White, 4th Ann. Rep. U. S. G. S., 
p. 306, pl. 50, figs. 1-3. 

1886. Exogyrcm costa.ta Whitf., Pal. N .  J., vol. I (Monog. U. 
S. G. S., vol. 18), p. 39 (in part), pl. 6, figs. 1-2. 

1902. Exogyra ponderosa Hill and Vaughn, U. S. G. S., Geol. 
. Atlas, Austin Folio, fig. 46. 

Description.-Shell large, planeconvex, more or less sub- 
ovate in outline. Lower or right valve strongly convex; beak 
strongly coiled; the surface more or less subangular along a line 
extending obliquely from the beak to the postero-ventral margin, 
the posterior slope convex, the anterior slope flattened towards 
the beak, irregularly flattened, slightly concave or convex below; 
surface marked by more or less distinct, rather broad and flat, 
more or less irregular, sometimes bifurcating costa on the 
younger shells and on the umbonal portion of the adult shells, 
which h o m e  obsolete on the outer portion of full grown indi- 
viduals, giving place to  strong, concentric, lamellose extensions 
of the shell. Upper or left valve nearly flat, coiled at the apex, 
marked with conspicuous concentric lamellze and by a few more 
or less indistinct radiating costre on the anteredorsal region. 

The dimensions of a large individual are: height, 123 mm.; 
width, I 14 mm. ; convexity, 60 mm. 

Remarks.-In the Cretaceous beds of New Jersey this species 
occurs only in the Marshalltown clay-marl, and it has not been 
found in association with 8. costata, although these shells have 
usually been included in that species. In fact the illustration 
in Whitfield's monograph is really a figure of this species rather 
than of the true E. costata. The species differs from 8. costata 
in the much weaker development of the radiating costz and in 
the strong development of the concentric lamella. 
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In the South where the two species, costata and pondno~a 
occur, they have the same stratigraphic relations as in New Ja- 
sey, that is the ponderosa occurs in loGer beds than the costata 

Formc~twn 4 locality.-Marshalltown clay-marl, near 
Swedesboro ( I 77). 

Geographic distributiott.-New Jersey, Alabama, Texas. 

Exogym sp. 

Plate XLVII., Fig. 3. 

In the Merchantville clay-marl the internal casts of a small 
Exogyra sometimes occur which cannot be certainly referred to 
either E costata or  E. ponderosa They are always small, rarely 
attaining a width greater than 28 mm. Their external charac- 
ters have not been observed. 

Formation mtd locality.-Merchantville clay-marl, Lenola 
(163). 

Geographic distribution.-New Jersey. 

Family TRIGONIIDBE). 

Genus TRIGONIA BruguiGre. 

I n  certain of the faunas of the New Jersey Cretaceous, the 
genus Trigottia is abundantly represented, in others it is nearly 
or quite absent. Unfortunately, however, the specimens are 
nearly always represented by internal casts and impressions of 
the &erior, which latter are not always so preserved as to 
admit of being used for moulds to secure artificial casts. Four 
species are recognized in the present report, but several others 
are suggested among the recent collections of the Survey, but 
are too incomplete to allow of their proper description. 

Trlgonia thoracica Morton. 

Plate XLVIII., Figs. 1-4. 

1834. Trigortia tlzoracica Mort., Synop. Org. Rem. Cret. Gr. 
U. S., p.65,pl .  15,fig. 13. 

1852. Trigortia thoracica Roem., Kreid. von Texas, p. 52. 
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1860. Trigonia thoracica Gabb, Jour. Acad. Nat. Sci. Phil., 
2nd ser., vol. 4, p. 304, pl. 47, fig. 10. 

1860. Trigonia thoracica Con., Jour. Acad. Nat. Sci. Phil., 
2nd e r . ,  vol. 4 p. 304, pl. 47, fig. 10. 

1861. Ttigonia thrmicca Gabb, Synop. Moll. Cret. Form., p. 
233 (177)- 

1864. Trigonia thoracia Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. g. 

1868. Trigonia thoracica Con., Cook's Geol. N. J., p. 725. 
1870. Trigonk limbata Credner, Zeitsch. Deutsch. Geol. Ges., 

Band 22, p. 234. 
1876. Trigonio thoracica Gabb, Proc. Acad. Nat. Sci. Phil. 

(18761, P. 312- 
1886. Trigonia Mortoni Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol. g) ,  p. 112, pl. 14, figs. 5-6. 
1898. Trigonia thoracica Johns., Proc. Acad. Nat. Sci. Phil. 

( 1898) P. 464. 
1905. Trigonzb thoracica Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 11. 

Description.-Shell large, the dimensions of an average sized 
individual being: length, 48 mm.; height, 42 mm.; convexity, 
11 mm. Ovate subtrigonal in outline, the valves moderately 
convex in front, becoming compressed posteriorly; the beaks 
nearly anterior, slightly recurved. Anterior margin broadly 
rounded, passing into the ventral margin; ventral margin 
broadly rounded, often becoming a little straightened as it a p  
proaches the posterior extremity of the shell; posterior margin 
obliquely subtruncate above; dorsal margin gently concave from 
&e beak to the posterior hinge extremity. Surface of the 
valve divided into two portions by an angular, curved furrow, 
passing backward from just behind the beak sub-parallel with 
the dorsal margin, to a point in, the posterior margin of the 
shell a short distance below the posterior hinge extremity; the 
lower portion of the valve constitutes much the *greater part and 
is marked by about fifteen ribs, about ten of which are very 
strong, subangular, more or less nodose, with broad concave 
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interspaces, and occupying the greater portion of the shell, the 
more anterior of these ribs are shorter and curve strongly fu- 
ward, the more posterior ones curve slightly downward; between 
these strong ribs and the curved divisional furrow is a subtri- 
angular area occupied by much smaller somewhat nodose fur- 
rows, tvhich usually have a more or less distinct upward cuna- 
ture as they approach the posterior border. The  upper portion 
of the valves is divided into two regions, being nearly in the 
plane of the valve below and abruptly inflected above to the 
hinge-line, to form a long and rather broad escutcheon, this 
region is marked with 12 or  14 subangular ribs which originate 
along the divisional furrow, curving backward and upward 
across the escutcheon to the hinge-line. The entire surface is 
also marked by more or less irregular concentric lines of growth. 

Rcntarks.-This is one of the most abundant species in the 
Marshalltown clay-marl near Swedesboro, where it occurs with 
the shell perfectly preserved. Morton's original illustration of 
the species from Alabama is very imperfect, but the Swedesboro 
specimens do not differ in any essential respect from the speci- 
mens illustrated by Conrad and Gabb from Eufaula, Alabama. 
Whitfield's species T. mortoni, described from internal casts and 
a single very imperfect external impression, is doubtless iden- 
tical with this Swedesboro and southern species. 

Formation a d  1ocdity.-Marshalltown clay-marl, near 
Swedesboro ( I 77) ; Wenonah sand, near Crawfords Corner 
( 1 2 6 ~ )  ; Navesink marl, Atlantic Highlands ( I&) ,  Freehold, 
Holmdel (Whitfield). 

Geographk distribrction.-New Jersey, Alabama, Mississippi, 
Arkansas, Texas. 

Trlgonia eufaulen~i8 Gabb. 

Plate XLVIII., Figs. 5-10. 

1860. Trigonia Eufalcnsis Gabb, Jour. Acad. Nat. Sci. Phil., 
2nd ser., vol. 4, p. 396, pl. 68, fig. 32. 

1861. Trigonia Ezifalensis Gabb, Synop. Moll. Cret. Foxm., p. 
232 (176). 

1864. Trigonia Etcfalensis Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. g. 
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1868. Trigonia Eufalensis Con., Cook's Geol. N. J., p. 725. 
1886. Trigonia Eufaulensis Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., VO~.  g ) ,  p. 113, pl. 14, figs. 1-4. 
1905. Trigonia eufalensis Johns., Proc. Acad. Nat. Sci. Phil. 

( IWS),  P. 11. 

Description.-Shell small, the dimensions of an average speci- 
men being: length, 21 mm. ; height 15 mm.; convexity, 4 mm. 
T h e  largest specimen observed is under 30 mm. in length. Ovate 
subtrigonal in outline, somewhat alate posteriorly, moderately 
convex - in front, compressed behind. Beaks almost anterior, 
slightly recurved. Anterior and antero-basal margin broadly 
rounded, posterebasal margin nearly straight, sloping upward 
towards the posterior hinge extremity, posterior extremity 
rounding sharply into the dorsal margin; dorsal margin nearly 
straight behind, becoming more strongly concave as it approaches 
the beak. Surface of the valves divided into two portions by a 
ridge passing with a concave curve from the posterior side of the 
beak to  the posterior margin of the shell just below the posterior 
extremity of the hinge-line. The lower portion of the valve is 
marked by 12 or 14 strong, angular, non-nodose ridges, nar- 
rower than the interspaces, the more anterior ones of which curve 
strongly forward in passing from the bounding ridge to the shell 
margin, the more posterior ones becoming straighter, in some 
cases having a slightly sigmoidal curve. The upper portion of 
the shell is inflected above the bounding ridge for about one- 
half the distance to the hinge-margin, above which it is again 
deflected into nearly a plane with the valve, the ribs of the lower 
portion of the shell are continued across the upper portion, being 
abruptly bent backwards in crossing the bounding ridge, the more 
posterior ones being more strongly bent than those in front. 
Besides the ribs, the shell is marked by inconspicuous lines of 
growth. 

R-ks.-This species usually occurs in the New Jersey 
formations in the form of more or less indefinite internal casts, 
but occasionally in certain hard nodules good impressions of the 
exterior are preserved, from which casts may be taken to show 
the external characters. I t  has been from such casts that the 
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above description has been made. Whitfield's material from 
which he illustrated the species was much more incomplete than 
that now available, some of his figures are more o r  less restored, 
and none of them represent the characters of the species as 
ordinarily preserved in the New Jersey faunas. The  internal 
casts do not preserve the characters of the upper portion of the 
shell which are really the mmt essential specific features, but 
the presence of the keel-like extension of the shell along the 
hinge-line, rather than a sharply inflected border to form a broad 
escutcheon, can usually be recognized. 

The impression from which Whitfield took the cast'used to 
illustrate GouJdia Pwalis Con., is quite certainly the impression 
of a portion of a Trigonia shell, probably a member of this 
species. 

Formation md locality.-Merchantville clay-marl, near Mat- 
awan ( IOI ), k n o l a  ( 163) ; W d b u r y  clay, near Matawan 
( I O ~ ) ,  near Haddonfield ( 183) ; Wenonah sand, near Marlboro 
( I ~ o ) ,  near Crawfords Comer ( 1 2 6 ~ ) .  

Geographic distrib&ion.-New Jersey, Alabama, Mississippi, 
Texas. 

Trigonia ceruiia Whitfleld. 

Plate XLVIII., Fig. 13. 

1886. Trigonia caulia Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., V O ~ .  g) ,  p. 114, pl. 14, fig. 7. 

Description.-Shell small, the dimensions of an  averaged sized 
left valve being: length, 30 mm.; height, 24.5 mm. ; convexity, 
g mm. Subovate in outline, the beaks nearly anterior, obtuse, 
scarcely recuwed. Anterior and ventral margins together form- 
ing nearly a semicircle, posterior margin rather sharply rounded 
above into the dorsal margin ; dorsal margin gently concave from 
the beak to the posterior extremity of the hinge-line. Surface 
of the valve divided into two portions by an obscure ridge, sub 
parallel with the dorsal margin, passing from the posterior side 
of the beak, with a gently concave curvature to the posterior mar- 
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gin a short distance below the posterior extremity of the hinge- 
line. The lower portion of the shell, which comprises the greater 
part of the surface, is covered with sharply angular and faintly 
crenulate ribs which curve strongly forward in front, the more 
posterior ones passing in a nearly straight line from the bounding 
ridge above to  the basal margin, the interspaces between these ribs 
a r e  broad in front becoming regularly narrower towards the pos- 
terior portion of the shell. The upper portion of the surface is 
divided longitudinally by a shallow groove along the lower side of 
which the ribs of the lower portion of the shell originate; they pass 
obliquely backward from their point of origin, bending more or 
less abruptly downward as they cross the bounding ridge; above 
the longitudinal furrow the surface is continuous for a short dis- 
tance with the general surface of the valve and is then abruptly 
inflected to the hinge-line to form a rather broad escutcheon; 
from the upper margin of the longitudinal furrow a series of about 
10 obscure ribs originates, which are directed obliquely backwards 
and continue in that direction to the margin of the inflected por- 
tion of the shell when they bend abruptly forward, becoming much 
stronger and continuing to the hinge-line which they meet in 
nearly right angles. Besides the ribs the surface of the shell is 
covered with obscure concentric lines of growth. 

Remarks.-Whitfield's illustration and description of this 
species are misleading. The type specimen is very imperfect and 
has the surface much injured, the illustration being greatly re- 
stored. According to the original description there is no differ- 
entiation of the upper portion of the shell, but a little further de- 
velopment of the type specimen has shown the surface features to 
be as has been described above. The species is a common one in 
its type locality at Beers Hill cut, south of Keyport, and the recent 
collections of the Survey contain many specimens which show the 
essential features of the shell far better than the type. 

Formufiotr and locality.-Tinton beds, Beers Hill cut, south of 
Keyport ( 12g6, 12g7, lzgO),  near Freehold ( I 32). 

Geographic distribution.-New Jersey. 

30 PAL 
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Trlgonia kiimmeli n. sp. 1 

Plate XLVIII., Figs. 11-12. 

Dcscriptiorr.-Shell small, the dimensions of an  average speci- 
men being: length about 26 mm. ; height, 20 mm. ; convexity, 
6 mm. Ovate-subtrigonal in outline, moderately convex in front, 
the greatest convexity being near the anterior margin, compressed 
posteriorly. Beaks rather sharp, nearly anterior, slightly re 
curved. Anterior and antero-basal margin describing nearly a 
semicircle ; postero-basal margin straighter and sloping upward 
towards the posterior hinge extremity; dorsal margin gently 
concave. Surface of the valves divided into two regions bj a 
ridge, or more properly by a row of nodes passing in a concave 
line from the posterior side of the beak to the posterior margin 
a little below the hinge extremity. The lower portion of the 
valve marked by 14 or 1 5  sharply angular, prominent, narrow, 
nodose ribs, the most anterior ones of which curve strongly for- 
ward in passing from the dorsal extremity to the shell margin; 
the first two or three ribs on the beak are crowded close together, 
the interspaces gradually becoming broader to about the sixth 
rib, beyond which the interspaces are about equal in width, being 
much wider than the ribs themselves. The upper surface of the 
valve continues in the general slope of the valve from the row 
of bounding nodes to over half the distance to the hinge-line, 
the surface is then sharply inflected for a short distance and then 
again deflected, when it continues to the hinge margin in nearly 

the plane of the valve, this deflected portion of the two valves 
forming a keel-like projection of the shell along the hinge-line 
back of the beaks. The ribs of the lower portion of the shell are 
bent abruptly forward as they cross the bounding line between 
the two portions of the valve; they continue in that direction to 
about the middle of the broad, inferior part of the upper portion. 
when they are bent abruptly backward to the lower margin of 
the inflected portion, where they are again bent forward to the 
hinge margin; towards the posterior extremity of the shell th3 
ribs become more or less indistinct. In addition to  the ribs the 
shell is marked by concentric lines of growth, which are  indistinct 
except in front near the margin. 
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Remarks.-This species resembles T. ei~faulensis in general 
form and proportions, and in the keel-like extension of the shell 
along the hinge-line back of the beak. From the internal casts 
alone the two species can hardly be distinguished if at all, but 
the external characters of the shell are quite different. The ribs 
of the shell of T. kiimwli are narrower, sharper and nodose,. 
and the interspaces between the ribs continue to the posterior 
portion of the shell with about the same width, while in T. 
eufaulensis the interspaces become regularly narrower posteriorly. 
The zig-zag direction of the ribs across the upper portion of the 
shell is also different from T. eufaulcnsis, in which species they 
pass directly across this portion of the shell from the bounding 
ridge below to the hinge-line. 

Formation and locality.-Red Bank sand, Red Bank ( I 16), 
near Middletown ( I  12), Shrewsbury River ( I  19). 

Geographic distribution.-New Jersey. 

Super-f rmll y PECTIN ACEA. 

Family PEK3TINIDAE. 

Genus PECTEN Miiller. 

Pecten tenuitestuo Gabb. 

Plate L., Fig. g. 

1861. Pecten tenuitcsta Gabb, Proc. Acad. Nat. Sci. Phil., 1861, 
P. 327. 

1864. Pecten tenuitcsta Meek, Check L'ist Inv. Foss. N. A., Cret. 
and Jur., p. 7. 

1868. Pectett tenuitcsta Con., Cook's Geol. N. J., p. 72 j. 
1886. Pecten planicostatus Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol. g),  p. 48, pl. 8, figs. 10-11. 

1905. Pecten tenwitesta Johns., Proc. Acad. Nat. Sci. Phil., 1905, 
p. 11. 

Description.-Left valve depressed convex or nearly flat, equi- 
lateral, and aside from the auriculations nearly subcircular in out- 
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line. The dimensions of an imperfect impression of a left ialalve 
are: height, about 40 mm. ; width, 41.5 mm. ; length of hinge 
line, about 22 mm. Auriculations of moderate size, subequal. 
but slightly depressed below the general surface. Surface marked 
by about thirty, low, rounded ribs, which a re  much narrower 
than the flattened interspaces, the stronger ribs continue to the 
beak and never bifurcate, the smaller ones being added by inta- 
calation, the auriculations are entirely free from radiating ribs; 
besides the radiating ribs the entire surface is marked by ex. 
ceedingly fine, regular, concentric striae. The  shell substance is 
apparently very thin. 

Remarks.-Whitfield is in error in his identification of P c c h  
tenuitestus Gabb, as has been shown by a study of the type speci- 
mens in the collection of the Philadelphia Academy of Science, 
the species being described as a new form by him under the name 
P. planicostatus. The shells which Whitfield has referred to P. 
tenllitestw are quite a distinct form, however, and will need to 
receive a new name as they are apparently undescribed; this 
species is called P. whiffieldi in the present report. The true 
P. tenuitestus differs from P. whitfieldi in its more nearly sub 
circular outline, the less compressed auriculations, the non-nodose 
radiating ribs, and in the character of the fine concentric st& 

Fortrution and locality.-Navesink marl, near Freehold (133),  
Crosswicks Creek ( 147", 14g), near Marlboro (Whitfield). 

Geographic distribution.-New Jersey. 

Pecten whitfleldi n. ep. 

Plate L., Fig. 14 

1886. Pccten tpliuitestrcs Whitfield, Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g), p. 47, pl. 7, figs. 5-6. 

Description.-Shell, exclusive of the auriculations, broadly 
ovate in outline, higher than wide, the dimensions of a left valve 
being: height, 40 mm. ; width, 35 mm. ; convexity, 5 mm.; 
length of hinge-line about 16 mm. Left valve depressed con- 
vex, deepest above the middle, the beak pointed, auriculations 
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of moderate size, the anterior one larger than the posterior. 
Surface marked by low, rounded, nodose, more or less unequal, 
radiating ribs, which increase by intercalation, 30 or more are 
present upon the body of the shell where they are narrower than 
the interspaces, the ribs upon the auriculaticms are narrower, 
closer together, and more nodose than upon the body of the shell, 
though in m e  examples, especially the larger ones, they are 
inconspicuous. The surface is also marked by more or less 
irregular, concentric lines of growth. 

Rmrks.-The shells which are made the types of this species 
were identified and illustrated by Whitfield as P. tslluitrstus, 
but an examination of Gabb's type of that species has shown 
that Whitfield's identification was incorrect, the true P. te?trii- 
t e s t u  being the same as the specimens described as P. plani- 
costotus by that author. This species differs from P. trmlit~stlts 
of the same fauna, in being proportionally higher, narrower, 
and more convex, with the radiating ribs nodose, and propor- 
tionally broader with narrower interspaces and with the con- 
centric markings coarser and less regular. 

F o r m t i o n  and locality.-Navesink marl, Crosswicks Creek 
(149, 1 q 3 ,  1g5), near Jacobstown ( I ~ o ) ,  Holmdel and near 
hiarlboro (Whitfield). 

Geographic distribufiotz.-Nav Jersey. 

Pecten cliffwoodenrir n. sp. 

Plate L., Figg. 7-8. 

Descriptiotl.-The dimensions of an average specimen, a left 
valve, are : height, 30 mm. ; width, 27.5 mm. ; convexity, 4 mm. ; 
length of hinge-line, 14 mm. The body of the shell broadly sub- 
ovate in outline, the beaks situated a little back of the middle of 
the  hinge-line, the auriculations moderately large and sharply 
differentiated, the anterior ones somewhat larger than the pos- 
terior, the cardinal slopes diverging from the beak at an angle 
of go0 or a little more, nearly straight or slightly concave, ter- 
minating at the sides of the shell above the middle of its height. 
The  valves subequally depressed convex, the right valve if any- 
thing slightly flatter than the left, with a moderately deep byssa1 
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sinus. Surface of both valves nearly smooth, marked only by 
h e  concentric lines of 'growth which continue across the auricu- - 

lations, and on the anterior ear of the right valve becow 
stronger than elsewhere on the shell. 

Remarks.-One imperfect specimen which seems to be a mem- 
ber of this species, had a height when complete of about 50 mm., 
but the dimensions given above are those of a specimen of about 
average size. Some of the smaller individuals d o  not exceed 12 
mm. in height. With the growth of the shell the proportionate 
width seems to  increase. This species is unlike any of the other 
Pectens in these New Jersey faunas, but in general form and 
size the shells most closely resemble some individuals of Pccttn 
belliscdptus Con.; the two species can always be distinguished, 
however, by their surface markings. 

Formation md locality.-Cliffwd clay, Cliffwood Point 
( I O ~ ) ,  near Matawan (107, 189). 

Geographic distributiott.-New Jersey. 

Pecten burllngtonenrio Gabb. 

Plate XLIX., Figs. 5-9. 

1860. Pectm burlingtonensis Gabb, Jour. Acad. Nat. Sci. Phil., 
2nd ser., vol. 4, p. 304, pl. 48, fig. 25. 

1861. Pectm bzirlingtorlatsis Gabb, Synop. Moll. Cret. Form, 
P. 213 (151). 

1864. Pectnt brirlirzgtonmsis Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 7. 

1868. Sytcyclonerna blrrlitlgtotletlsis Con., Cook's Geol. K. J.. 
P. 725. 

1870. Carr~ptonectcs bllrlingfonensis Con., Am. Jour. Conch., 
vol. 6, p. 76. 

1876. Cal~zptotlectes Btirlirlgtortcnsis Gabb, Proc. Acad. Nat. 
Sci. Phil. (1876), p. 318. 

1886. Ca~)tpto?iectes (Antzrsilitrt) bltrlitlgtonensis Whitf., Pal. 
S. J., vol. I (RIonog. U. S. G. S., vol. g ) ,  p. 53, pl. 
8. figs. 7 ? ar~cl 8 (not 3-6 and g=P. mgillntsis Con.). 

1886. Pt7ctctt (Syilcyclone?rla ?) p~rlarrtellosus Whitf., Pal. H. 
J., vol. I (Xlonog. U. S. G. S., vol. g) ,  p. 50, pl. 7, 
fig. 7. 
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1905. Pecten bwlingtonensis Johns., Proc. Acad. Nat. Sci. 
Phil. ( ~ g o g ) ,  p. 11. 

1905. Pecten p e r ~ l l o s u s  Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 12. 

Description.-Shell, in large individuals, attaining a height of 
57 mm., and a width of 62 mm.; the hinge-line straight, one- 
half or  a little less than one-half the width of the shell, with a 
central triangular cartilage pit; the body of the shell broadly 
subovate in outline, the auriculations moderately large and nearly 
equal in size; the cardinal slopes a little concave, diverging from 
the beak at an angle of go0 or more, the shoulders of the valves 
prominent and above the middle of the height of the shell. Left 
valve depressed convex with the auriculations sharply differen- 
tiated. Right valve nearly flat, with a moderately deep byssal 
sinus. Surface of the valves marked by concentric bands which 
are continuous across the auriculations, and by exceedingly fine, 
impressed, radiating stria: which are continuous upon the auricu- 
lations and the umbo, where they are about equal in width with 
the interspaces, but on the outer portion of the shell they become 
more or less discontinuous, the inner portion of the concentric 
bands often being nearly smooth, while on the outer portion they 
are  completely striate, but with the interspaces between the stria 
broader than the stria themselves. 

Remarks.-Whitfield has united Pectetl bellisculptus Con., with 
Pecten burlittgtonensis Gabb, but an examination of a large num- 
ber of individuals in the recent collections of the Survey show the 

, two species to be entirely distinct. The two forms have some- 
times been considered as the opposite valves of the same species, 
but this cannot be so for one example of P .  b~irlingto~lensis has 
been examined which preserves the cast of both valves, and they 
do not essentially differ in the character of the markings although 
the right valve is much flatter than the left. In the present report 
P. bellisculptus is considered as synonymous with P. argillcnsis. 

The surface markings, even in internal casts, are usually suffi- 
cient to separate the two forms, the conspicuous feature of bur- 
lingtonensis being the concentric bands, the radiating str ia usually 
being entirely wanting in the casts, while in argille~tsis the 
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radiating markings are the conspicuous feature of the shell and 
can be detected upon the casts as preserved in New Jersey, as we1 
as upon the shells themselves or the impressions of the exterior. 
The nearly flat right valve and the nearly equal size of the auricu- 
lations are other characters distinguishing burlingtorzensis. This 
species is also never so high and narrow proportionally as argil- 
lensis, although some members of the latter species sometima 
have nearly the same proportions as specimens of burlingtonm1's. 
The two species occur together in both the Merchantville and the 
Woodbury formations, but burlingtonensis is more common in 
the Merchantville, while argilletuis is the commoner species in 
the Woodbury, but wherever they occur there is not the least 
difficulty in separating them. Gabb's type specimen was from the 
Merchantville. Whitfield's figure 7 seeins to be a member of 
this species with one ear injured, but its identity cannot be de 
termined from the figure alone. Pecten perlarrtellosus Whit. 
is apparently only an immature example of P. burlingtotrenk, 
these young individuals being closely similar to P. conradi en 
cept that the concentric bands are somewhat broader and con- 
tinue in nearly full strength across the auriculations. 

Formatio)l attd locality.-Merchantville clay-marl, near Mat- 
awan ( 101 ), near Jamesburg ( 141 ), Lenola ( 163), Burlington 
(Gabb) ; Woodbury clay, Lorillard ( 102) , near Haddonfield 
( 183) ; Wenonah sand, near Mar lb ro  ( 130). 

Geographic distriblifion.-Kew Jersey. 

Pecten arglllenrls Conrad. 

Plate XLIX., Figs. 1-4 
e 

1860. Pectett argillmsis Con., Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 4, p. 283. 

1861. Pectetr argillcjlsis Gabb, Synop. Moll. Cret. Form., p. 

213 (157). 
1864. Prctelr a,rgillcrtsis hfeek, Check List Inv. Foss. N. -4., 

Cret. and Jur., p. 7. 
1869. Ca))rpto)~cctcs brllisc~clptus Con., Am. Jour. conch. ,  vol. 

5, P. 99, PI. 9, fig. 11. 
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I 886. Ca.mptonectes ( Amusiuwt) Burlingtonerrsis Whitf., Pal. 
N. J., vol. I (Monog. U. S. G. S., vol. g), p. 53, pl. 
8, figs. 3-6, g (not 7-8). 

1905. Pecten bellisculptus Johns., Proc. Acad. Nat. Sci. Phil. 

(19051, P. 11. 

Description.-Shell, in large individuals, attaining a height of 
35 mm. to  40 mm., and a width of 30 mm. to  36 mm., the height 
usually considerably greater than the width, but the two dimen- 
sions nearly equal in some individuals ; hinge-line straight, one- 
half or less than one-half the width of the shell, the beaks situ- 
ated back of the middle point of the hinge; the body of the shell 
subovate in outline, the auriculations sharply differentiated, un- 
equal, the anterior ones being much broader than the posterior; 
cardinal slopes usually a little concave, diverging from the beaks 
a t  an angle of go0 or less. Right valve depressed convex with 
a rather deep byssal sinus in front; left valve more strongly 
convex. Surface of both valves marked by fine, even radiating 
ribs with much narrower interspaces; by reason of their fre- 
quent bifurcation the ribs maintain essentially the same size 
throughout and at the sides of the valves they curve strongly 
upward in the upper portion, crossing the cardinal slopes and 
continuing across the auriculations. Besides the radiating ribs 
the shells are marked by rather close, concentric raised lines 
which project slightly as they cross the radiating ribs, and which 
towards the front of the shell sometimes form fine spines. 

Remwks.-A conlparison of the New Jersey specimens of 
Pecten belliscrtlptzrs with authentic examples of Pectrrl argille?z- 
sis from Mississippi in the collections of the National Museum 
at  Washington, has failed to disclose any characters which can 
be considered as of specific value. The only character in which 
examples from the two localities differ in any noticeable degree 
is in the strength of the radiating markings of the shell, the 
southern specimens perhaps having these markings slightly 
coarser. In the present report the specimens from the two regions 
are united in a single species to which the prior name P .  argillcttsis 
is given. This species, however, is quite distinct from Pectert btrr- 
lingtonensis with which Whitfield united i t ;  it does not grow so 
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large as that species and its surface markings are  quite distinct as 
has already been pointed out under the discussion of that species. 
The species is more typically represented in the fauna of the 
Woodbury clay, from which formation, near Haddonfield, Con- 
rad's type specimens were obtained, but it also occurs in the 
Merchantville clay-marl and in the Navesink marl. The Wood- 
bury specimens seem always to be proportionately higher and 
narrower than P. burlingtonetsis, but in the Merchantville and 
Navesink formations, individuals are not infrequently met with 
having nearly the proportions of that species ; they can always be 
distinguished, however, by their surface markings and by the less 
nearly equal size of the auriculations. I t  is possible that these 
rounder, Merchantville and Navesink specimens should be sepa- 
rated as a distinct species, characterized not only by their different 
form, but also by the larger size which they often attain. 

Formation a,td locality.-Merchantville clay-marl, near Mat- 
awan ( IOI  ), near Jamesburg ( 13g), Lenola ( 163) ; Woodbury 
clay, Lorillard ( I O ~ ) ,  Haddonfield ( 183) ; Marshalltown clay- 
marl, near Swedesboro (179) ; Wenonah sand, near Marlboro 
(130) ; Navesink marl, ~rdsswicks Creek (149, 1 q 4 ) ,  Freehold 
(Whitfield). 

Geographic distribrctio~c.-New Jersey, Mississippi, Texas. 

Pecten conradi (Whltfleld). 

Plate L., Figs 1-4. 

1868. Pectejt siricplicils Con., Cook's Geol. N. J., p. 725 (not 
Pectctc siri~plicilw Con., Jour. Acad. Nat. Sci. Phil., 
and ser., vol. 4, pp. 283-284, pl. 46, fig. 44.) 

1869. Sitls~~clomirca ? simplica Con., Am. Jour. Conch., vol. 
51 P- 99, P I  9, fig. 20. 

1886. Amusitcrrt Cojcradi Ilihitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g),  p. 52, pl. 7, figs. 8-10. 

1905. Pcctnt cotrradi Johns., Proc. Acad. Nat. Sci. Phil. 
(IF!?), P. 12. 

Descvip t ion.-"Shell small, seldom exceeding half a n  inch in 
height ; erect-ovate, becoming more elongate proportionally with 

NEW JERSEY GEOLOGICAL SURVEY



MOLLUSCA. 475 

increased growth. Valves slightly convex. Hinge short, from 
half t o  twclthirds as long as the width of the body of the shell, 
strongly and distinctly auriculated. Beaks of the valves small 
and pointed, and the cardinal slopes long, straight or  slightly 
concave, extending to  near the point of greatest width of the 
body of the shell. Left valve smooth or but faintly marked by 
fine concentric lines, and a few (five or six) very faint radii. 
Ears smaller than in the opposite valve, both sloping toward the 
beak on the outer margin. Right valve marked with crowded 
concentric folds or elevated lines; also by five or six radiating 
lines; not always present. On most specimens there are dis- 
tinctly rounded concentric folds or  varices, but on some they 
are thin, sharp lines; always more crowded and usually finer 
toward the front, in adult specimens. Ears very distinct; that of 
the posterior side sloping toward the beak and the anterior one 
rounded at the extremity and deeply notched." (Whitfield.) 

Remarks.-This species is not uncommon in both the Mer- 
chantville and W d b u r y  formations. I t  is especially abundant 
in the Woodbury at Lorillard, but, like so many of the species 
from that locality, it grows to a much larger size than elsewhere; 
the average size of the individuals from there is not far from I 5 
mm. in height, while the largest ones are 17 mm. or more. The 
types of the species illustrated by Whitfield are g and 10 mm. in 
height, and he states that it seldom exceeds '%alf an inch in 
height" (12.5 mm.) ; the specimens from other localities than 
Lorillard agree with this statement. As noted by Whitfield, the 
species is a close ally of Pectcn silnplicum Con., and the New Jer- 
sey specimens have frequently been identified with that species. 
I t  differs especially from that species, however, in the conspicu- 
ous concentric markings which are always present upon the left 
valve at  least. The larger specimens of the species from Loril- 
lard somewhat resemble the young of Pectett burlingtonetlsis 
Gabb, but the concentric bands are narrower and do not con- 
tinue across the auriculations as in that species. 

Formatiotr and locality.-Merchantville clay-marl, near Mata- 
wan ( IOI), near Jamesburg (139, 141 ), Merchantville (162), 
Lenola ( 163) ; Woodbury clay, Lorillard ( 102), near Matawan 
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( I O ~ ) ,  Crosswicks ( 168), near Haddonfield ( 164, 168, 183); 
Navesink marl (rare), near Craw fords Corner ( I 26'), Mullica 
Hill (169). 

Geographic distribution.-New Jersey. 

Pecten quinquenarir Conrad. 

Plate L, Figs. I+I3. 

1853. Pecten qrli?rquenaria Con., Jour. Acad. Nat. Sci. Phil., 
2nd ser., vol. 2, p. 275, pl. 24, fig. 10. 

1861. Neithea quinqucnaria Gabb, Synop. Moll. Cret. Form., p. 
204 (148). 

1864. N e i t h a  quinqtrorlaria Meek, Check List Inv. Foss. N. .4., 
Cret. and Jur., p. 7. 

1886. Pectert quinquerlarius Whitf., Pal. N. J., vol I (?;ionog. 
U. S. G. S., vol. g), p. 47, pl. 7, figs. 13-16. 

1go5. Pecten qtuinq~lem.ria Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P. 11. 

Description.-"Shell of medium size, slightly oval trans- 
versely; in outline a little wider than high. Valves plano-convex 
in profile when united. Hinge line much shorter than the width 
of the shell below. Ears large, slightly unequal ; that of the flat 
valve (right) somewhat sinuate on the anterior side. CardinaI 
slope of the valves somewhat concave between the beaks and the 
lateral margins of the body of the shell. Surface of the valves 
marked by strong, wide, rounded, radiating ribs, a b u t  five on 
the flat valve and six on the convex valve. On the convex valve, 
as shown upon the impression left in the fine blue marl, there 
have been fine, even, and closely arranged concentric lines crass- 
ing the folds and passing up over the auriculations; in fact, 
covering the entire surface of the valve. The opposite flat valve 
has not been marked by concentric lines, as was the convex valve, 
the surface of the cast, both inside and outside impressions, being 
apparently smooth. No remains of radiating lines on the folds 
can be seen." (Whitfield.) 

Remarks.-This species occurs in abundance in the Wenonah 
sand just beneath .the base of the Navesink marl a t  a locality 
near Wrlboro. Whitfield reports the species from the base of 
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the Navesink in G. C. Schanck's pits near Marlboro, a locality 
less than one-fourth of a mile from that which has furnished the, 
Survey. material. The species has been detected at but one 
locality in the Navesink, in the recent collections of the Survey. 
I t  is probable that Whitfield's specimens were from the top of 
the Wenonah rather than from the base of the Navesink, since 
the Wenonah was exposed in the marl pits mentioned, and many 
species were described from that horizon at that locality are 
now known to belong in the Wenonah fauna. 

For?nation and locality.-Wenonah sand, near Marlboro 
( 130) ; Navesink marl, near Red Bank ( 120). 

Geographic distribution.-New Jersey, Mississippi. 

Pecten pamu8 (Whitfield). 

Plate L., Figs. 5-6. 

1886. Camptonectes paruus Whitf., Pal. N. J., vol. I 

(Monog. U. S. G. S., vol. g), p. 5 5 ,  pl. 8, figs. 1-2. 

Description.-"Shell quite small, the only specimen observed 
measuring only about three-tenths of an inch in height. Outline 
subcircular and (the left valve) convex, moderately elevated on 
the urnbo and somewhat regularly declining in convexity, toward 
the front ; anterior auriculation proportionally large and vertically 
striated with lamellose stria parallel to the anterior margin. Sur- 
face of the shell polished and marked with numerous interrupted 
impressed striz, the spaces between the striae being flattened and 
crossed by very faint lines of growth." (Whitfield.) 

Remurks.-Whitfield reports having seen but a single speci- 
men of this small species, and no further examples have come to 
light in the more recent collections of the survey. The type is 
probably from some portion of the Navesink marl, although the 
horizon cannot be determined with any great degree of certainty. 

Formation and locality .-Navesink marl ?, Freehold (Whit- 
field). 

Geographic distribu tion.-New Jersey. 
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Pecten crrticulur Morton. 

Plate L., Figs. 15-16. 

1833. Pecten craticula Mort., Am. Jour. Sci., 1st ser., vol. 23, 

P. 293. 
1834. Pecten craticula hlort., Synop. Org. Rem. Cret. Gr. G. 

s. ,  P. 57. 
1861. Pecten craticula Gabb, Synop. Moll. Cret. Form., p. 214 

(158). 
1864. Pecten craticula Meek, Check List Inv. Foss. N. A., Cret 

and Jur., p. 7. 
1868. Pecten craticula Con. Cook's Geol. N. J., p. 725. 
1886. Pecten (Chlamys) crattiultrs Whitf., Pal. N. J., vol. I 

(Monog. U. S. G. S., vol, g ) ,  p. 49, pl. 7, figs. 17-18. 
1905. Pecten craticula Johns., Proc. Acad. Nat. Sci. Phil. 

(1905)9 P. 11. 

Remarks.-This species was described by Morton from a frag- 
ment of a shell said to have been collected by Conrad at Amey- 
town, New Jersey. The type specimen was illustrated by Whit- 
field, but the species has not been met with in the recent collec- 
tions of the Survey. If the recorded locality of the species is 
correct it probably came from the Navesink marl. Whitfield also 
mentions having seen similar fragments labeled Vincentoan. 
New Jersey, which, if the identification and locality are correct 
would indicate a much higher horizon. 

Formution and locality.-Navesink marl ?, Arneytown (Mor- 
ton). 

Geographic distribution.-New Jersey. 

Pecten venuaur Morton. 

Plate LI., Figs. 1-5. 

1833. Pecten vmustrls Morton, Am. Jour. Sci., 1st ser., vol. 
23, P. 293, PI. 5, fig. 7. 

1834. Pectcn vet~trstus Morton, Synop. Org. Rem. Cret. Gr. 
U . S . , p . 5 8 , p l . ~ , f i g . 7 .  
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1861. Pecten venustus Gabb, Synop. Moll. Cret. Form., p. 217 
(161). 

1864. Pectnr v ~ t ~  Meek, Check ~ i s t  Inv. Foas. N. A., 
Cret. and Jur., p. 7. 

I 868. Pecter~ venustus Con., Cook's Geol. N. J., p. 72 j. 
1886. Pectetr venrcstus Whitf., Pal. N. J., vol. I (Monog. U. 

S .G.  S.,vol.g), p.45,pl.7,figs. 1-2. 
1905. Pcctm wentuttis Johns., Proc. Acad. Nat. Sci. Phil. 

(19051, P. 11. 

Description.-"Shell quite small, seldom attaining a height of 
more than five-eighths of an inch, and not commonly of 
more than half an inch. Form nearly circular below the ears 
and a little straightened on the cardinal slopes. Valves convex, 
slightly inequivalve and erect, or not perceptibly inequilateral. 
Cardinal line about half as long as the greatest width of the . 
valves, which is a very trifle less than the height. Auricula- 
tions very unequal, distinctly separated from the body of the 
shell. The posterior one is quite small and alike in each valve; 
anterior large, ribbed on each valve, and provided with a mod- 
erately distinct notch below in the right one. Right valve most 
convex, marked by 17 to 19 elevated radiating ribs, which are 
somewhat flattened on the top and are marked by fine trans- 
verse striz. Interspaces narrow and deep. Many of tlie ribs 
of this valve become duplicate below the middle of the valve. 
'Left valve depressed, convex, with narrow, sharply-elevated 
ribs, which are separated by much wider interspaces, and are 
marked by comparatively distant elevated r u e .  Many of the 
wider interspaces have a thinner and smaller rib along their 
middle below the center of the valve, corresponding to the dupli- 
cated ribs of the opposite valve. 

On the interior of the valves the ribs are distinctly marked, 
but much more strcmgly so along the margin of the shell. Cardi- 
nal line marked by a single ridge on each side of the center nearly 
parallel to the hinge-line in the left valve, with corresponding 
grooves in the right. Ligamental pit well marked." (Whitfield.) 

ReMrks.-This is one of the smaller species of Pecterz recog- 
nized in tlie Cretaceous faunas of New Jersey, and is a coninwn 
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member of the Navesink and Red Bank faunas. Whitfield men- 
tions Burlington as one of the localities for the species, which 
would indicate a low.er horizon, but it has not been met with in 
the recent collections of the Survey anywhere below the h'avc 
sink except one occurrence in the Marshalltown. It is quite pmb 
able that the locality recorded with Whitfield's Burlington speci- 
men was intended for Burlington County, as many specimens in 
the Pl~iladelphia Academy collections are so  labeled, and in that 
case the specimen doubtless came from the Navesink. 

Forrrtatiott ~rld locality.-Marshalltown clay-marl, near 
Swedesboro ( 179) ; Xavesink marl, near Walnford ( 14g), near 
Craw fords Corners ( I ~ 6 ~ ) ,  near Holmdel ( I 2gS, 1 2 7 ) ~  Marl- 
boro ( 131 ), near Freehold (133), Crosswicks Creek (149, 195)~ 
Mullica Hill (169) ; Red Bank Sand, Red Bank (116, I Z ~ ) ,  

Shrewsbury River (119) ; Tinton beds, Tinton Palls (IIO), 
* Beers Hill cut ( 12g6), near Freehold ( 132). 

Geographic distribution.-Sew Jersey. 

Pecten rlmpllclur Conrad. 

Plate LI., Fig. 6. 

1860. Pectetz simplicius Con., Jour. Acad. Nat. Sci. Phil., and 
ser., vol. 4, p. 283, pl. 46, fig. 44. 

1861. Pecten simplicius Gabb, Synop. Moll. Cret. Form., p. 
216 (160). 

1864. Sincyclonema ? simplicw Meek, Check List Inv. Foss. 
N. A., Cret. and Jur., p. 7. 

1868. Pectnt simplicus Con., C d s  Geol. N. J., p. 725. 
I 876. Sincyclone~rm. sintplicizw Gabb, Proc. Acad. Nat. Sci. 

Phil. (1876), p. 319. 
1886. Arnllsiz~ttz sintplicusrt IVhitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol .g) ,  p. 51,pl. 7,figs. 11-12. 

Description.-"Shell small, barely half an inch in extreme 
height, and of equal width; discoid or very depressed convex, 
nearly or quite equilateral; margins of the shell somewhat regu- 
larly rounded; hinge-line a little less than half the width of the 
shell, and slightly rising from the center toward the extremi- 
ties. Auriculatio~ls tnotlerately large, the anterior side largest, 
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slightly rounded on the outer margin and forming a slight byssal 
notch a t  its junction with the body of the shell on the right 
valve Cardinal slopes on the right valve straight to  near the 
point of greatest width of the valve, and forming an angle of 
about.fifty to fifty-five degrees with each other and very strongly 
impressed. Beak small and pointed. O n  the left valve the 
posterior ear is the smallest of the two, and the cardinal slopes 
less strongly marked, not so straight, and extend down the 
valve not so  far as on the opposite valve. Surface of the valves 
smooth and shining to  the naked eye, but under a lens is seen 
t o  be marked by fine concentric lines of growth, and on the left 
valve by faint, incipient, radiating lines." (Whitfield.) 

Rmmks.-Whitfield's description quoted a h e ,  is drawn N 

from Alabama specimens of this species, all the New Jersey 
material at  his disposal being "too imperfect for illustration." 
The species is also'extremely rare in the more recent collections 
of the Survey, nearly all the shells of this type being marked 
with conspicuous concentric lines, which have been made the 
chief characteristics of the species Pectmt cottradi Whitf. A few 
individuals of a small Pcctett from the Tinton beds, however, 
the largest of which does not exceed 10 mm. in height, seem to 
be characterized in the impressions of the external surface, by 
their perfectly smooth shells, and have been identified with Con- 
rad's species. 

Formation, and locality.-Red Bank sand, near Middletown 
( I I Z ) ,  Tinton beds, Tinton Falls ( I  IO), Beers Hill cut ( rzg5) ,  
near Freehold ( 132). 

Geographic dbtribwtiort.-New Jersey, Alabama, Mississippi, 
Arkansas, Texas. 

Genus NEITHEA Drouet. 

Nelthea qulnque cortata (Sowerby). 

Plate LI., Figs. 7-12. 

1814. Pectrri qz~irlqtiecostata Sow., Min. Conch., vol. I ,  p. 122, 
pl. 56, figs. 4-8. 

1830. Pecten qi~iriq~recostatics Morton, Am. Jour. Sci., 1st ser., 
vol. 17, p. 285, vol. 18, pl. 3, fig. 5. 

31 PAL 
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Pectm qt~inqwcostatzis Mort., Synop. Org. Rern. Cret 
Gr. U. S., p. 57, pl. 19, fig. I. 

Pectefl qzrinqwcosta~us Bronn, Lethaea Geog., Zaeiter 
Band, pp. 678-680, taf. 30, fig. 17. 

Pectcn, quadricostafics Roem., Texas, p. 398. 
Jatzira. 7rtortorl.ii d'Orb., Prod. Paleon. Strat., vol. 2, p. 

253- 
Pecten qiradricostatus Roem., Kreide vcm Texas, p. 64. 
Pcctcrr qundricosta~fncs var. Roem., Kreide von Texas, p. 

64, pl. 8, figs. 4 a-c. 
Pccte~8 qwdricostatus Shum., Marcy's Expl. Red River 

La., p. 178, pl. 2, figs. 2a-b,pl. 3, fig. 6. 
Neithea nwrtonii Gabb, Prm. Acad. Nat. Sci. Phil. 

( 1861 1, P. 365. 
N&tlwo ~rwrtorlii Gabb, Synop. hioll. Cret. Form, p. 

188 (132). 
Na' tha  mortoni Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 7. 
Neithea m r t o n i  Con, Cook's Geol. N. J., p. 725. 
Pecten qdn'costattcs Crednw, Zeitsch. Deutsch. Geol. 

Ges., Bd. 22, p. 232. 
Neithea quinqwcostata Whitf., Pal. N .  J., vol. I 

(Monog. U. S. G. S., vol.g),  p. 56, pl.8, figs. 12-14. 

Descriptio~r.-"Shell broadly ovate exclusive of the auricula- 
tions, and plano-convex to concavo-convex in profile, right valve 
strongly convex, with a sharp, arching, and incurved beak ex- 
tending beyond and partially overarching the hinge-line; hinge 
line straight or nearly so, slightly declining on the anterior side; 
nearly two-thirds as long as the entire width of the shell; auricu- 
lations moderate in size, the anterior one the smallest and con- 
stricted below where it joins the body of the shell, forming a 
slight byssal notch; posterior side triangular, longest at the 
hinge-line and receding below. Sides of the valve where it joins 
the auriculations strongly incunred laterally, so as to cause the 
sides to overhang. Valve marked by six strong, rounded, prin- 
cipal radiating cost=, with from two to four smaller ones be- 
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tween. These are usually distributed in the following manner : 
three between the two anterior strong ones; three or four be- 
tween the two anterebasal and median ones; three usually be- 
tween the posterebasal pair, and usually two only between the 
posterior pair. There are 'also three or four anterior to the first 
strong ray, and from four to six on the area posterior to the 
last principal ray. The auriculations are also rayed, unequally 
on the opposite sides, the posterior one most strongly. The 
characters of the flat or left valve have not been observed on the 
New Jersey specimens. The casts, the only condition in which 
I have seen them from within the State, show evidence of mod- 
erately strong concentric lines crossing the rays and intermediate 
portions of the shell." ( Whitfield.) 

Remarks.--The secondary ribs between the six larger ones 
shows considerable variation in the different individuals of this 
species, but Whitfield was doubtless correct in his reference of all 
the specimens to a single species. In 1850 D'Orbigny proposed 
the specific name ~nortoni  for this American form and was fol- 
lowed by several authors, but that species seems to have been 
founded upon insufficient characters, and in this place we fol- 
low Whitfield in considering the American specimens to be 
identical with the common European one. 

The species occurs at various horizons in the New Jersey Cret- 
aceous, but is especially abundant in the Marshalltown clay-marl 
near Swedeshro, where excellent specimens with the shells pre- 
served occur. The shells do not grow so large, however, in the 
Swedesboro locality, as the example illustrated by Whitfieltl, it 
being a rare occurrence to collect a shell exceeding 40 mm. in 
length. Some incomplete specimens of the flat valve from the 
Navesink marl on Crosswicks Creek north of New Egypt, how- 
ever, must have been fully as large as the larger specimen illus- 
trated by Whitfield, 65 mm. in length. The hferchantville clap- 
marl specimens more nearly agree with the Swedesboro specimens 
in size. 

Fornratiort and locality.-Merchantville clay-marl, near Mat- 
awan ( IOI  ), Lenola ( 1 6 3 ) ~  Burlington (Whitfield) ; Marshall- 
town clay-marl, near Swedesboro (177, 179, 180) ; ~ a v e s i i k  
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marl, Atlantic Highlands ( I&), Crosswicks Creek ( 147). Mull- 
ica Hill ( I@),  Holmdel and Freehold (Whitfield). 

Geographic distribartion.-New Jersey, Alabama, Mississippi, 
Texas. 

Family BPONDYLIDU. 

Genus PLICATULA Lamark. 

Plicatula urticoaa (Morton). 

Plate LI I., Figs. 1-2. 

1833. Ostrea urticosa Mort., Am. Jour. Sci., 1st ser., vol. 23, 

p. 293, ~01 .  24, pl. 10, fig. 2. 

1834. Plicatula urticosa Mort., Synop. Org. Rem. Cret. Gr. U. 
S.,p.62,pl. 10,fig.z. 

1861. Plicatda urticosa Gabb, Synop. Moll. Cret. Form., p. 
225 ( 169). 

1864. Plicatzcla urticosa Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 7. 

1868. Plicattrla lcrticosu coil., Cook's Geol. N. J., p. 724. 
1886. Plicatula urticosa Whitf., Pal. N. J., vol. I (Monog. U. 

S. G. S., vol. g ) , p . 6 1 , p l .  g,figs. 1-2. 
1905. Plicatula icrticosa Johns., Proc. Acad. Nat. Sci. Phil. 

(1!P5), P. 12. 

Description.-"Shell irregularly oval in outline and obliquely 
curved, biconvex or planeconvex, marked by strong, somewhat 
angular radiating and bifurcating plications, usually much 
stronger and less numerous on the lower than on the upper valve, 
and crossed by strong projecting concentric lamella, which are 
elevated and often form thin, flat spines on the crest of the radi- 
ating plications of greater or less length, which give a very rough 
and spiney surface to the shell, resembling that of Spotrd~dus. 
Muscular inipression niotlerate ; teeth not observed.'? (Whitfield.) 

Rewtarks.-This species has not been met with abundantly in 
the recent collections of the Survey. It differs from that form 
described in the present report as P. snzdlicmtetz~1~s in its more 
irregular form and it1 its much more rugose markings. 
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Formation and locality.-Navesink marl, near Walnford 
( 14g1, 148*), Holmdel and Freehold (Whitfield). 

Geographic distribMion.-New Jersey. 

Pllcatula rnulllcaenrlr n. sp. 

Plate LII., Figs. 3-5. 

Description.-Shell obliquely ovate. The upper valve de- 
pressed-convex, marked by radiating c o s k  and concentric lines 
of growth, at  the junction of which the radiating cost= are pr* 
duced into short spines. 

The dimensions of an average specimen are: total length, 30 
mm.; width, 22 mm. 

Renmks.-This species is abundant at Mullica Hill and has 
usually been identified as P. ztrticosa. I t  differs from that 
species, however, in its much more regular outline and in its 
much finer surface markings. Only the upper valves of the 
species have been observed, but these seem to  be more uniform 
in their characters t h a ~  is usual for members of this genus. 

F o l r d i o t t  a d  locality.-Navesink marl, hiullica Hill ( 1%). 

Geographic distribt1tion.-New Jersey. 

Pllcatula woodburyenair n. sp.  

Plate LII, Figs. 8-g. 

Description.-Upper valve subovate in outline, only sliglltly 
oblique, moderately convex on the umbo, the remainder of the 
valve nearly flat. Marked by more or less alternating radiating 
costae which a re  nearly obsolete upon the umbonal portion, be- 
coming regularly stronger towards the margin, those in front 
and behind the umbo curving strongly upward, the costz ele- 
vated at intervals into small, short spines directed at  nearly 
right angles to the surface of the shell. Lower valve not known. 

The  dimensions of the type specimen are: height, 28.5 mm.; 
width, 26 mm. 

Formation, and locality.-Woodbury clay, Lorillard ( 102). 
Geographic distributiort.-New Jersey. 
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Genus SPONDYLUS Linneus. 

Spondylur gregalir (Morton). 

Plate LIIT., Figs. 1-3. 

1833. Plagiostoma gregalis Mort., Am. Jour. Sci. 1st ser., tvl. 
23, p. 292, pl. 5, fig. 6. 

1834. Plagiostoma gregaIe Mort., Synop. Org. Rem. Cret. Gr. 
U . S . , p . 6 o , p l . 5 , f i g . 6 .  

I 861. Spondylus gregalis Gabb, Synop. Moll. Cret. Form., p. 
227 ('7'). 

1864. Spondylw gregalis Meek, Check List Inv. Foss. N. A., 
Cket. and Jur., p. 7. 

1868. Spondylus gregdis Con., Cook's Geol. N. J., p. 724. 
1886. Spondylus gregaIis Whitf. Pal. N. J., vol. I (Monog. 

U. S. G. S., vol. g ) ,  p. 57, pl. g, figs. 11-12, pl. 10, 
figs. 1-2. 

1905. Spondylus gregak Johns., Prm. Acad. Nat. Sci. Phil. 
(1905), P. 12- 

Descriptw?r.-"Shell rather above medium size when fully 
grown, and generally ovate in form, with the lower o r  attached 
valve somewhat the deepest. Cardinal area large, but short, 
much extended and flattened on the surface; transversely striated 
and with a narrow linear groove through the middle; teeth 
strong. Surface of the lower valve strongly lamellose on the 
free porti.ons; the attachment apparently being only small and 
near the apex; between the lamella, which are elevated, the sur- 
face shows indistinct radiations, which on the interior are quite 
distinctly marked and flexuose, and are comparatively h e .  The 
upper valve not observed, except as shown on casts of the in- 
terior. In  this condition it is shown to have been only very 
moderately convex at the apical portions, and to  have been flat- 
tened or  but very slightly convex toward the front, with the 
surface radiated as in the case of the lower valve, but whether 
the e-xterior has been lamellose or only simply radiated I have 
not been able to ascertain." (iVhitfield.) 
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T h e  dimensions of the large lower valve figured by Whitfield 
a r e  : length, 95 mm. ; width, about 5 j mm. 

Remarks.-This species seems to  be of rather rare occurrence 
as only fragments have been met with in the recent collections 
of the Survey. All the specimens on record seem to have come . 

from the Navesink marl. 
Formation mtd locality.-Navesink marl, near Crawfords 

Corners ( 1 2 6 ~ ) ,  near Walnford ( 14g2), Crosswicks Creek . 
( 19j ) ,  Upper Freehold (Whitfield). 

Geographic distribution.-New Jersey. 

Genus DIANCHORA Sowerby. 

Dianchora echinata (Morton). 

Plate LIII., Figs. 4 4 .  Plate LIV., Figs. 1-2. 

1835. Plagiostottta eclrinatum Mort., Synop. Org. Rem. Cret. 
Gr. U. S., Add. O h . ,  iv. 

1853. Spottdylus capax Con., Jour. Acad. Nat. Sci. Phil., 2d 
ser., vol. 2, p. 274, pl. 24, fig. 8. 

1864. Spondylus echinatrcs Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 7. 

1868. Spondylus echinatus Con., Cook's Geol. N. J., p. 724. 
1886. DirrPrchora echinata Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., V O ~ .  g ) ,  p. jg, pl. 10, figs 3-9. 
1905. Dianchora echinata Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 12. 

Description.-"Shell below medium size, subcircular or very 
broad-ovate in general outline, and with a very highly convex or 
gibbous free valve. Lower valve fixed to foreign substances, and 
often by nearly its entire surface, and conforming in depth to the 
surface to which it is affixed, or nearly so. O r  when more con- 
cave the space between the margin of the shell and the object 
to which it is attached is filled up with shelly matter formed in 
the same manner as the spines of the valves. The cardinal por- 
tion of the valve is open, forming a broad triang-ular foramen 
the entire width of the valve at this point, the margins of the 
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foramen being sharp, no hinge-teeth or cardinal area existing. 
The interior of the valve is strongly marked by moderately fme 
striae or ribs, which are flattened on their surfaces; muscular im- 
prints not observable. Upper valve very ventricose and strongly 

. arcuate, the beak thin and sharply incurved. Hinge open as in 
the lower valve, the cardinal angles spread dutward in the fonn 
of auriculations to meet those of the opposite valve. The sides 
of the valve are sharply bent inward on a line from the beak to 
the point of greatest width, forming a hiatus on each side between 
the M y  of the valve and the auriculation, as in the genus lanira. 
Surface of the valve marked by strong, closely compact, radiating 
ribs; every fifth or sixth one of which is stronger than the others. 
and bears short, sharp, curved spines, some of which are nearly 
one-fourth of an inch long, while the others are only rugose from 
the concentric lamella which cross them. On the depressed spaces 
on the sides of the valve there are no radii, the concentric lines 
only being present. Substance of the shell thin in the cardinal 
portions and much thickened toward the front. Interior of the 
valve marked by the radii, and the thickened front margin 
strongly crenulate." (Whitfield.) 

Rewrks.-This species is a rare form restricted to  the Nave- 
sink fauna, the lower valves usually being attached to the interior 
surface of the shells of Cryphma cmtvcxa. At Mullica Hill 
the casts of this species have been observed more commonly 
than at any other locality. The upper free valve does not always 
have the larger, spine-bearing ribs so conspicuously developed 
as in the type of the species illustrated by Whitfield. I n  some 
specimens the ribs are of essentially uniform size throughout, and 
in others the larger ones are only moderately developed. The 
type specimen seems to be rather exceptional in its conspicuous 
development of the larger ribs. 

Formatio~t mtd 1occrlif~l.-Navesink marl, Middletown ( I 13'). 
near Holmtlel ( 1 2 8 ~ ) ,  Ailullica Hill ( 16g), Holmdel and Free- 
hold (\Vhitfielcl) : Tinton beds, Tinton Falls ( I  10).  

Gcograpltic distribtltio~t.-New Jersey. 
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Genus 'LIROSCAPHA Conrad. 

Llroocapha quamorp Conrad. 

Plate LII., Figs. 6-7. 

1869. Liroscapha squumosa Con., Am. Jour. Conch., vol. 5, p. 
100, pl. 9, fig. 23. 

1905. Liroscafha squutnosa Johns., Proc. Acad. Nat. Sci. Phil. 
('905), P. 12. 

Description.-Shell subelliptical in outline, pointed at the beak, 
rounded a t  the opposite extremity, the sides nearly straight and 
parallel. The upper valve rather strongly convex, niarked by 
unequal, radiating, squamose or spinulose costae. 
The dimensions of the type specimen are: length, 15 mm. ; 

width. 7.5 mm. 
Renturks.-In describing this species as the type of the new 

genus Liroscaplw, Conrad expressed some doubt as to its true 
relations, expressing the possibility of its being a univalve. The 
recent collections of the Survey have brought no additional speci- 
mens to light and nothing can be added at this time to our knowl- 
edge of the form. 

Formation and locality.-Woodbury clay, Haddonfield ( 183). 
Geographic distribution.-New Jersey. 

Femily LIMIDAE. 

Genus LIMA BrugiPre. 

Lima pelaglca (Morton). 

Plate LIV., Fig. 7. 

1833. Plagiostoma pclagica Mort.. Am. Jour. Sci., 1st ser., vol. 
23, P. 293, PI. 5, fig. 2. 

1834. Plagiosto,nzu pelagicz~tn Mort., Sytiop. Org. Rem. Cret. 
Gr. U. S . ,p .  61,pl. 5,fig. 2. 

1861. Ctenoides pelagica Gabb, Synop. Moll. Cret. Form., p. 
171 (114). 

1860. Ctenoides pelagica Con., Jour. Acad. Nat. Sci. Phil., ad 
ser., vol. 4, p. 276. 
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1864. Linm pelagica Meek, Check List Inv. Foss. N. A., Crd 
and Jur., p. 7. 

1868. Radula pelagica Con., Cook's Geol. N. J., p. 724. 
1886. Radulu pelagica Whitf., Pal. N. J., vol. I (Monog. U. 

S. G. S., vol. g ) ,  p. 61, pl. g, figs. 3 and 5 (not fig. 4). 

1905. Littau pelagica Johns., Proc. Acad. Nat. Sci. Phil. (~goj) ,  
p. 12. 

Description.-Shell, in large examples, attaining a height of 33 
rnm., a width of 25.5 mm., and a thickness of about 21.5 mm.; 
oblique subovate in outline, the valves not gaping posteriorly. 
The hinge-line straight, its length about one-third of the greatest 
length of the shell, the hinge area of moderate height, with a 
large central cartilage pit, hinge edentulous; beaks at about the 
center of the hinge-line, auriculations small, nearly equal. The 
valves strongly convex and marked by about 25 strong. sub 
angular or rounded plications, and usually with a minute, ele- 
vated rib in the bottom of each interspace; fine concentric lines 
of growth, with sometimes an occasional stronger one, also mark 
the entire surface of the shell. 

Rettrarks.-This is a common member of the Navesink fauna, 
and, besides its large size, it is characterized by the presence of 
the minute secondary radiating ribs in the bottoms of the inter- 
spaces between the primary plications of the shell, and by the 
more or less subangular primary ribs. Whitfield included in 
this specie5 the shells tlescribed in the present report as Lima 
zuhitfieldi, in which the secondary ribs are wanting and in which 
both the plications and interspaces are rounder. In  general form 
the two shells are essentially identical, and in the internal casts, 
the contlitirm in which the species usually occurs, they probably 
cannot be separated. The secondary ribs are more o r  less varia- 
ble in the degree of their development in different individuals, and 
are always more conspicuous on the anterior portion of the shell. 
sometimes being faintly developed or entirely absent from the 
central and posterior portion. 

Morton would probably have included both of these forms un- 
der his species R. pelog-ica, but the shells to which the name is 
here restricted are by far the commonest forms of the genus in 
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t h e  Navesink marl, and Morton's original specimen is one of 
t h e s e  shells. 

Formcrtwn and 1ocdity.-Navesink marl, near Crawfords Cor- 
n e r s  ( 1 2 6 ~ ) ,  Crosswicks Creek ( 1 q 4 ,  14g), near Holmdel 
( I 28= ), near Jacobstown ( I so ) ,  Mullica Hill ( 169), Holmdel 
and Freehold (Whitfield). 

Geographic distribution.-New Jersey 

Lima whltfleldl n. sp. 

Plate LIV., Fig. 8. 

1886. RaduZu pebgica Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., vol. g), p. 61, pl. g, fig. 4 (not figs. 3 and 5). 

Description.-The dimensions of the type specimen are: 
extreme length, 25 mm.; greatest width, 21.5 mm.; length of 
hinge-line, 8 mm.; convexity of one valve, 7 mm. In general 
form and proportions this shell is essentially identical with R. 
pelagko, but it has not been observed to attain so large a size as 
that species, an-d differs fundamentally in the character of the 
surface markings. In this species the plications and interspaces 
are always rounded and lack entirely the secondary riblets which 
are present in the bottom of the interspaces in R. pelagica. I n  
addition to  the ribs the shell is entirely covered with fine con- 
centric markings. 

Remarks.-The type of this species is one of the specimens 
which Whitfield illustrates as R. pelagica,. The specimen has the 
shell well preserved, showing all the surface features, as well as 
the hinge; it is preserved in a rather coarse sand cemented with 
calcium carbonate, the so-called "limestone nodules" of Whitfield, 
said to come from the base of the "lower marl." The horizon of 
these calcar~arenaceous  masses as observed in recent field work, 
is near the very base of the Navesink, or in the uppernlost beds 
of the Wenonah. A few other specimens from the Marshalltown 
clay-marl are referred to this species, although they differ some- 
what from the type in having narrower interspaces between the 
ribs and in having stronger concentric markings. 

Formation and locality.-Marshalltown clay-marl, near 
Swedesboro (177) ; Navesink marl, near Holmdel (Whitfield). 
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Lima iorlliardenrir n. sp. 

Plate LIV., Figs. 5-6. 

Description.-The dimensions of the type specimen are: 
height, 27 mm. ; width, 22 mm. ; thickness, about 16.5 mm. Shell 
oblique, subovate in outline; valves rather strongly conves, 
marked by 30 to  35 strong ribs, those on the central portion of 
the shell being much stronger than those towards the IateraI 
margins, these larger ribs are subcarinate on top, with a some- 
what conspicuous shoulder about half-way down each slope, thc 
interspaces rounded in the bottom and somewhat broader than 
the ribs, the lateral ribs are much narrower, lower and lack the 
lateral shoulders. Entire surface marked by fine, regular con- 
centric lines. 

Remarks.-The type and only specimen of this species seen 
is a somewhat crushed and distorted internal cast whose exact 
form and proportions cannot be determined, and a portion of 
the impression of the exterior which preserves the surface mark- 
ings very perfectly. Tlle shell apparently has much the same 
size and proportions as L. xhiffiekli, but its distinguishing char- 
acters are to be found in the surface markings. The species 
somewhat resembles L. sqtuvrosa Gabb, from Alabama, but 
that species has broader, higher and more square ribs, which 
are not carinate, and less strongly marked concentric lines. 

Formatwtl. a ~ d  1ocdity.-\iToodbury clay, Lorillard (102). 
Geographic distribli tiox-New Jersey. 

Lima reticuiata Lye11 and Forbes. 

Plate LIV., Figs. 3-4. 

1845. Lima rcticttlata L. 8: F., Quart. Jour. Geol. Soc. Lond., 
vol. I ,  p. 62, with two text figures. 

1861. Ctenoidcs retictilafa Gabb, Synop. Moll. Cret. Form., p. 
'7' ('14). 

1864. I,i?lm reticrilata Meek. Check List Inv. FOPS. N. -4., 
Cret and Jur., p. 7. 

1868. Radtda rcticulatn Con., Cook's Geol. N. J., p. 725. 
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1886. Radula reticulata Whitf., Pal. N. J., vol. I (Monog. U. 
S. G. S., vol. g), p. 63, pl. g, figs. w. 

Descriptiotr.-"Shell 'small, moderately oblique, strongly 
o v a t e  and inflated. Hinge short; beaks proportionately strong 
and projecting beyond the cardinal line. Valves nearly equa!; 
anterior margin straight and not at all gaping; auriculations 
small but distinct, rectangular or very slightly pointed at their 
outer  angles. Surface radiately ribbed, those of the anterior 
and posterior slopes faintly marked or  obsolete, ribs (about 
30) distinct, with five or more indistinct on each side; sub- 
angular on the middle of the valves and rounded toward the 
sides, crenulate or subspinose on the larger specimens when well 
preserved, but often appearing nearly smooth. Entire surface. 
marked by concentric lines which give a roughened surface when 
perfect, giving the reticulated character indicated by the specific 
name." (Whitfield.) 

Remurks.-This species is frequently associated with L. pelag- 
i c ~ ,  but it can always be distinguished from it by reason of its 
smaller size and its much finer plications. The specimens are. 
usually preserved in the fonn of internal casts so that the deli- 
cate concentric surface markings cannot be detected, but up011 
some specimens from the Marshalltown marl near Swedes- 
boro the shell is perfectly preserved. Whitfield has considered 
Lima den.ticdicosta Gabb as a synonym of L. reticulata.. In this 
h e  is probably in error, since that species is described as having 
"about 28 ribs,'' while usually as many as  40 may be easily rec- 
ognized upon specimens of R. rcticzdata, and furthermore the 
surface markings are very different in the two species. 

The specimens from New Jersey, which have sometimes been 
identified as  Radzcla mzctilineata, are probably members of this 
species. No specimens agreeing with typical individuals of L. 
acictilincnta have come under the observation of the writer dur- 
ing the prosecution of the present work. 

Fortnation cmtd locality.-Merchantville clay-marl, near Mat- 
awan ( I O I ) ,  Lenola (163) ;  Marshalltown clay-marl, near 
Swedesboro (177) ; Wenonah sand, near Crawfords Corner 
( 126') ; Navesink marl, Atlantic Highlands ( I&), near Red 
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Bank ( rao),  near Crawfords Corners ( 126'), near Walnford 
( 1 4 8 ~ ) ,  Crosswicks Creek (149, 1 q 4 ,  1 9 5 ) ~  Mullica Hill 
( 16g2) ; Red Bank sand, Shrewsbury .River ( I ~ g ) ,  Red Bad 
( 123) ; Tinton beds, near Freehold (132). 

Geographic distribution.-New Jersey. 

Lima monmouthenrir (Whitiield). 

Plate LIV., Fig. 9. 

1886. Nzccula n/lonrr~oz~tlwnsis Whitf., Pal. N. J., vol. I 

(hlonog. U. S. G. S., vol. g),  p. 102, pl. I I, fig. I. 

Description.-Shell small, the dimensions of the type specimen 
being : height, 12 mm. ; length, I I mm. ; convexity of one valve, 
3 mm. Valves oblique, moderately convex, subovate in outline 
not gaping; hinge-line short, arcuate, edentulous; beaks near 
the center of the hingle-line, auriculations absent. Surface of 
valves marked only by faint, concentric lines of growth. 

Rewks.-This little shell was described by Whitfield as a 
member of the genus Nucula. A further development of the 
type specimen has shown the entire absence of the nuculoid 
hinge, and the essential agreement of the shell in all its char- 
acters with members of the genus Lirna. A second specimen 
in the collection of the Philadelphia Academy of Science, re- 
ferred to, but not illustrated, by Whitkld  is a t n ~ e  Nuculo. 
The species differs from all other members of the g-enus Limu 
recognized in the Cretaceous faunas of New Jersey, in the 
absence of radiating plications, and in the obsolesence of the 
auriculations. 

Forrilatioi~ and locality.-LVenonah sand, Marlboro (Whit- 
field). 

Geographic distrib1rtion.-New Jersey. 

Lima sp. undet. 

-4 single imperfect specimen of what seems to  be an 
undescribed species of Lima occurs in the Survey collec- 
tion from the arenaceous Navesink bed at  Mullica Hill. When 
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complete it must have had much the form and proportions of 
L. pelagica, with a height of about 30 mm. I t  differs, however, 
from all other members of the genus in the New Jersey faunas, 
in the smaller number of radiating ribs, there being only 12 

or 1 3  in all, two or  three of these upon the posterior slope being 
very faint; the interspaces between the ribs are much broader 
than the ribs themselves. 

Formation and 1ocnlity.-Navesink. marl, Mullica Hill ( 169). 
Gcogra+hdc distribution.-New Jersey. I 

Genus PLAGIOSTOMA Sowerby. 

Plagiortorna erecta (Whitfleld). 

Plate LIV., Fig. 10. 

1886. Dosink ? erecta Whitf., Pal. N. J., vol. I (Rlonog. U. 
S. G. S., vol. g ) ,  p. 162, pl. 18, fig. 17 (?IS-20). 

Descriptio?t.-Shell very thin, depressed convex, subcircular 
in outline, a little longer than high, in large esamples attaining 
a length of 25 mm., a height of 22.j mm. and convexity of 4.5 
mm. Beaks nearly erect, situated back of the middle of the 
valves, anterecardinal margin deeply inflected to form an esca- 
v a t 4  escutcheon, back of the beaks the shell is compressed 
and produced into a small triangular auriculation ; the anterior 
extremity of the hinge-line meeting the anterior shell margin 
in a slightly obtuse angle. The posterior margin slightly sinu- 
ate above from the hinge extremity to below the base of the 
auriculation; beyond this point the margin describes a nearly 
circular curve to the posterior hinge extremity. The surface 
smooth and shining, marked by fine concentric lines of growth. 

Rcltaarks.-This species was established by Whitfield "en- 
tirely from the external appearances of a few shells destitute 
of the most of the cardinal portions, and one internal cast, on 
which the markings are so faint as not to be considered reli- 
able," and was referred to the genus Dositlira. The internal cast 
mentioned by Whitfield may belong to the same species as the 
specimens preserving the shells, but it is not possible to affirm 
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this with any certainty, and the specimens preserving the shells 
will be considered as the types of the species. These specimms 
are two in number from Marshalltown, N. J., and they undoubt- 
edly came from the Marshalltown clay-marl. Several additional 
specimens of the same form are preserved in the more resent 
collections of the Survey from the same formation near Swede 
boro, and these, with some others from the Navesink marl, pre 
sent additional features of the shell not seen by Whitfield, which 
show the species to  be a member of the genus Plagiosfonra. 
Whitfield's figure of the specimen preserving the shell (fig. 17), 
either was considerably restored in the drawing, o r  the specimen 
has been injured since he studied it. This specimen does not 
retain the posterior auriculation of the shell, although after 
observing it in other individuals, it may be seen that it was 
originally present in this type. The species may be compared 
with P. koperi Mant., from the upper chalk of England.' 

Fornmtwn and locality.-Marshalltown clay-marl, Marshall- 
town (Whitfield), near Swedesboro ( 177, 179, 180) ; Navesink 
marl, near Craw fords Corners ( I 26'), near Holmdel (12g5), 
Crosswicks Creek ( 149). 

'Geographic distribution.-h'ew Jersey. 

Genus ANOMIA Linneus. 

Anornia argentaria Morton. 

Plate LIV., Figs. 11-15. 

1833. Anontia: argmltnria Mort.. Am. Jour. Sci., 1st ser., v~l.  
23, P. 293, PI. 5, fig. 10- 

1833. Altomia te1li~1oidt.s Mort., Am. Jour. Sci., 1st ser., vol. 
23, P. 294, PI. 5, fig. 11. 

1834. Attomia argentaria Mort., Synop. Org. Rem. Cret. Gr. 
U. S., p. 61, pl. 5, fig. 10. 

. Woods, Monog. Cret. Lam. Eng., vol. 2, pt. I, p. 17, pl. 4 figs. 7-12. 
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.4~omia tdlinoidrs Mort., Synop. Org. Rem. Cret. Gr. 
U. S., p .61 ,  pl. 5,fig. 11. 

3. Anomia sell~forrrtis Con., Jour. Acad. Nat. Sci. PhiI., 
2d sw., vol. 3, p. 330, pl. 34, fig. 6. 

I .  Atrotrrira mgentaria Gabb, Synop. Moll. Cret. Form., p. 
'50 (94). 

Attorrtia tellilwidcs Gabb, Synop. Moll. Cret. FOI-IIY., p. 
'5' (95).  

Anorrriu agcictaria Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 6. 

Afiontia tc1lino.ide.s Meek, Check List Inv. Foss. N. A., 
Cret and Jur., p. 7. 

Diploscliiza cretacea: Con., Am. Jour. Conch., vol. 2, p. 

77. 
Anonria argmtmia Con., Cook's Geol. N. J., p. 721. 
Anorrria tellirzoides Con., Cook's Geol. N. J., p. 724. 
Anontia crrgcritarin Con,,, Kerr's Geol. X. Car., App. A., 

P- 13. 
A?rortriu mgmiaria Gabb., Proc. Acad. Nat. Sci. Phil. 

(18761, P. 319- 
Anomnia agentaria LVhitf. Pal. K. J., vol. I (Monog. 
U. S. G. S., vol. g ) ,  p. 42, pl. 4, figs. IWI  I (not fig. g= 
Ostrea pluiosa) . 

Anontia tellinoides \Vhitf., Pal. N .  J., vol. I (Monog. 
U. S. G. S., ~ 0 1 .  C)), p. 43, pl. 4, figs. 12-13, 

Diploschiza crrtacca Il'hitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g ) ,  p. 43, pl. 4, figs. 4-8. 

Atlowzio arget~taria Johns., Proc. -\cad. Nat. Sci. Phil. 
('905), P. 12. 

Awmia tellittoides Johns., Proc. :\cad. Nat. Sci. Phil. 
(19051, P. 12- 

escriptioir.-Shell subcircular, more or less irregular in out- 
the larger individuals attain,ing a diameter of 25 mm. o r  

2. Upper valve depressed convex, with the apex marginal, 
early marginal, the surface marked by more or less irregu- 
sometimes sublamellose, lines of growth, and sometimes by 

32 PAL 
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more or Iess distinct radiating cost=. Lower valve flat, concave 
or  convex, often irregular in contour, the perforation ratha , 
large and situated near or at some distance from the margin. 

I 

Re)e,ttarks.-In common with all members of this genus, this 
species is exceedingly irregular in form, and also exhibits con- 
siderable variation in its surface markings. The specimens 
described by Morton under two specific names, argentaria and 
tellittoides, are quite certainly members of a single species, and 
argmtaia  being the prior name, must be adopted for the species. 
M'hitfield restricted the name A.  argcntaha to  a single individual 
studied by him, which differed from the common Anotnia of 
the New Jersey faunas, called by him A. tellinoides, in its more 
regular concentric lines of growth and in its regular and con- 
spicuous radiating costz, and in the position of the apex of 
the upper valve being not so nearly marginal. T h e  strong radi- 
ating cost= of this specimen are somewhat unusual, although 
specimens preserving the shelIs not nncotnmonly exhibit traces 
of such markings, but the other characters noted are often met 
with among specimens without the radiating markings. This 
specimen is probably not specifically distinct from the other 
members of the genus in the New Jersey faunas, although it 
may possibly be a representative of Gabb's A .  argentaria var. 
omurta.' 

Whitfield's figure g on plate IV. of his monograph. is not an 
Afrorrtiu at all, but is a shell of Ostrea plumosaJ its designation 
as A)lot)iia argcirtaria in the explanation of the plate was doubt- 
less not so intended, since in the description of that species, as 
interpreted by that author, it is definitely stated that only a 
single individual had been observed. 

The shells which Whitfield has identified as Diploschiza cre- 
tacea Con., seen1 to be nothing more than more strongly con- 
vex individuals of Atzo?)ria argentwia. There is. certainly no 
sufficient basis for the genus Diploschiza, and Conrad's types of 
his species seem to have no characters to  separate them from 
Morton's species. A specimen with the shell perfectly preserved, 
from the Navesink marl near Crawfords Comers, is strongly 

' Proc. Acad. Nat. Sci. Phil. (1876), p. 320. 
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convex like Diploscltiza cretarcea. I t  possesses the regular con- 
centric marks with the discontinuous radiating striz of Whit- 
field's interpretation of Anotnia mgerztar'ia, and the marginal 
a p e x  of the same author's interpretation of Attonria tellittoides. 

Formation and locality.-Cliffwood clay, Cliffwood Point 
( I 0 5 )  , near Matawan ( 189) ; Merchantville clay-marl, near 
Matawan (101 ), near Jamesburg ( 140, 139, 141 ) , Merchantville 
( 162), Lenola (163) ; W d b u r y  clay, Lorillard ( 102), near 
Matawan ( 103) , Crosswicks (168) ; Marshalltown clay-marl, 
near Swedesboro ( 177, 180) ; Wenonah sand, near Marlboro 
( I 30') ; Navesink marl, near Crawfords Corners ( I 26'), Mid- 
dletown ( I 1S2), Crosswicks Creek ( 1 4 7 ~ ) ,  Holmdel (Whit- 
field), ? Freehold (Whitfield) ; Red Bank sand, Middletown 
(1  12). 

Geographic distribution.-New Jersey, North Carolina, Ala- 
bama, Mississippi, Arkansas, Texas. 

Anomia mdlata n. ap. 

Plate LIV., Figs. 16-17. 

Description.-Shell irregularly subva te  in outline, the dimen- 
sions of the type specimen being: height, 12.5 mm.; width, about 
20 mm. Free valve depressed con,vex, the apex marginal. The 
attached valve flatter, the perforation near the margin. Both 
valves marked by rather coarse, irregular, nodose, radiating 
,cost=, the nodes being small squamose projections as shown by 
impressions of the exterior. 

Remarks.-The example selected as the type of this species is 
the most complete of several individuals which are attached to 
thc leaves of a marine plant, the plant having been fossilized 
with the shells attached. Impressions and casts of other indi- 
viduals are not uncommonly met with in the collections from 
the Merchantville and IVdbux-y formations, but no others have 
been seen attached. Some of these specimens are much larger 
than the type, the larger ones sometimes having a masimum 
diameter of nearly 30 mm. I n  the character of their surface 
markings the members of this species resemble Paranontia 
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scabra, but the costre are always finer than in that species, and 
the shells do not grow to so large a size. I n  the perforated 
lower valve, however, these shells possess the essential feature of 
the genus Anontia. 

Forntatio~t and locality.-Merchantville clay-marl, near Mat- 
awan ( IOI  ), Lenola ( 163) ; Woodbury clay, Lorillard (102). 

Geograplzic distribirtion.-New Jersey. 

Genus PARANOMIA Conrad. 

Paranomla acabra (Morton). 

Plate LII., Figs. 10-13. 

Placurba scabra Mort., Synop. Org. Rem. Cret. Gr. U. 
S., p. 62. 

Pmanomia saffordi Con., Jour. Acad. Nat. Sci. Phil., 2d 

ser., vol. 4, p. 290, pl. 46, fig. 21. 

Plac~r~lanotnia limata Con., Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 4, p. 291, pl. 46, fig. 20. 

Placu~za?lotnia litteata Gabb, Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 4, p. 291. 

Placztna~zomia lineata Gabb, Synop. Moll. Cret. Form., 

P. 223 (167). 
Placu~rano~tria s d o r d i  Gabb, Synop. Moll. Cret. Fom, 

P- 223 (167). 
Placli~la~zowzia scabra Gabb, Synop. MoII. Cret. Form., 

P. 223 (167). 
Placztrtonciu litleafa hleek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 6. 
Placrrllo~rlin saffordi Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 6. 
Placujlorlzin scabra hleek, Check List Inv, Foss. N. A., 

Cret. and Jur., p. 6. 
Parajlottlia litteafa Con., Am. Jour. Conch, vol. 3, p. 8. 
Paral~ottbia scabra: Con., Am. Jour. Conch., vol. 3, p. 8. 
Purcnzovlia scabra Con., Cmk's Geol. N. J., p. 724. 
Parnrlotnia scabra \Vliitf., Pal. N. J., vol. I (Monog. 

U. S. G. S . ,vol .g) ,  p.44, pl. 10, fig. 10. 
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1886. Paranomia linedo Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g), p. 45, PI. g, fig. 10. 

1905. Paacutornk scabra Johns., Proc. Acad. Nat. Sci. Phil. 
('905), P- 12. 

1905. Paranomia litwata Johns., Proc. Acad. Nat. Sci. Phi!. 
('905), P. '2. 

1go5. Para~rontia saffordi Johns., Proc. Acad. Nat. Sci. Phil., 
'905, P. 12. 

Dcscriptiotr.-Shell thin and fragile, broadly and irregularly 
subovate in outline, the dimensions of the largest individual 
observed being: length from beak to  opposite border, 55 mm.; 
width at right angles to the last dimension, 54 mm. The dimen- 
sions of an individual of more nearly average size are: length, 
31 nim.; width, 34 mm. The upper valve depressed convex, 
the surface marked by distant, rounded, elevated radiating ribs, 
which are frequently more or less wavy in their direction and 
become stronger towards the front of the shell. At irregular 
'intervals the ribs are produced into hollow spines directed away 
from the beak, which become larger and more distant as the ribs 
increase in strength towards the front of the shell; the spaces 
between the ribs are broad and flat, being three or four times 
as wide as the ribs, and on the best preserved shells are marked 
with rather delicate concentric lines. The lower valve is convex 
towards the beak, where it is apparently broadly perforate, 
becoming concave towards the front of the valve. The surface 
markings are similar to those of the upper valve, though in some 
cases the ribs and spines seem to be less strongly developed. 

Renwks.-This species occurs most commonly in the Mar- 
shalltown clay-mar!, from which formation near Swedesboro 
a large number of individuals retainin'g the shell have been col- 
lected. None of them are so large as the specimen illustrated 
by Whitfield under the name of P. lineata, but they all exhibit 
the same essential specific characters as that shell. Whitfield 
was in error, however, in considering the specimen he used for 
study as a perforate valve, the apparent perforation near the 
beak being only a fracture. In none of the Swedesboro speci- 
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mens, which are perfectly preserved up to the beak, is any pa- 
foration shown in the convex valve, but in several of those 
which become concave towards the front there is apparently a 
broad perforation close t o  the beak, although there is some m- 
son for doubting the presence of an actual perforation in this 
valve, as it seems to be absent from some specimens which 
are complete to the beak. 

There s&ms to 'be  no sufficient reason for recognizing the 
two species of Pnra~rsmicn of Whitfield's monograph. The type 
of Morton's species, P. scdra ,  illustrated by Whitfield, is only 
a fragnient of a shell belonging to the same species as the om 
illustrated as P. lineata, although it is solnewhat more irregular 
and rougher than usual. Morton's name having priority is 
aclopted for the species. P. snffordi Con., from Tennessee, must 
also be consitlerecl as a synonym. 

Formation and 1ocaiitg.-Merchantville clay-marl, Lenola 
(163) ; Marshallto\irn clay-marl, near Swedesboro (177. 179) ; 
Navesink marl, Crosswicks Creek ( 147'~ 195 ) . 

Gcogrnphic distriblitio?t.-New Jersey, Alabama, Mississippi, 
Tennessee. 

Super-family MYTILACEA. 

Family MYTILIDU. 

Genus MYTILUS Linneus. 

Mytilur rmocki n. sp. 

Plate LV., Figs. 1-4. 

Descriptior1.-Shell more or less arcuate, the larger type speci- 
men with an extreme lengtli of 37 mni., a maximum width of 
13 mm., and thickness of both valves 18 mm. The valves 
strongly convex, with a rountled ridge below the middle extend- 
ing from the beak to the postero-basal margin, below the 
ridge the surface of the valves are rather abruptly inflected, 
meeting nearly in a plane along the ventral margin. The beaks 
pointed, the dorsal and ventral margins diverging at  an angle 
of a h u t  3 j 0  ; the hinge arcuate, passing gradually into the pas- 
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cro-dorsal margin which is more or less carinate, posteriorly 
:he dorsal and ventral margins of the shell are subparallel, the 
?osterior margin rather narrowly rounded below, the antero- 
tentral margin more or less concave. .4dductor muscular im- 
pressions rather large, situated near the posterior extremity of 
the shell. Surface of the shell marked by fine radiating costx. 
about three of which occupy the space of one millimeter, and 
also by concentric lines of growth. 

Rettmrks.-This species is remarkable for the great convexity 
of the valves, the thickness of the entire shell being considerably 
greater than its width. Two complete specimens have been ob- 
served, both of which show the enormous thickness of the shell, 
although one is considerably more arcuate than the other. The 
surface markings have not been satisfactorily determined because 
the specimens are both for the most part internal casts, both of 
them, however, retain some indications of the fine radiating 
costae, and one of them retains a small fragment of the shell 
itself. In the casts several concentric lines of groivth are of con- 
siderable strength. 

Fortnation atld locality.-Navesink marl, near Crawfords 
Corners ( I ~6~ ) , near Walnford ( 149). 

Geographic distributio?t.-New Jersey. 

Mytilur obllviur Whitfleld. 

Plate LV., Figs. 5-8. 

1886. Mytiliis oblivi~ls Whitf., Pal. N. J., vol I (51onog. U. S. 
G. S . ,vol .g) ,p .64,pl .  17,fig. I .  

Descriptiatt.-"She11 small, erect, or but very slightly curved 
on the buccal margin; beaks terminal, projecting and acute. 
Hinge line sloping at an angle of a b u t  60' to the buccal 
margin; posterior margin subparallel to the anterior. ant1 
the extremity rather sharply rouncletl. Anterior face abrupt, 
and the surface of the valve gradually sloping from the umbonal 
angle to the posterior margin. Surface apparently marked by 
fine lines of growth as indicated on the cast." (IVhitfield.) 
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Remarks.-Whitfield described this species from a single 
specimen collected from the summit of the Wenonah sand near 
Marlboro. I t  occurs in the recent collections of the S u n q  in 
the same horizon at a neighboring locality, but seems to be a 
rare form. A similar and perhaps identical species has been 
rwognized in the Cliffwood clay fauna at Cliffwood Point, which 
differs from the Wenonah specimens chiefly in its much larger 
size. 

Forfrmtion and locality.-? Cliffmood clay, Cliffwood Point 
( 105) ; \Venonah sand, near Marlboro ( 130' ) . 

Geographic distribrcfiott.-New Jersey. 

Genus MODIOLA Linneus. 

Modiola monmouthenrir n. ap. 

Plate LV., Figs. pro. 

Description.-Shell small, the dimensions of an average spesi- 
men being: length, 8 mm.; width, 4.5 mm.; convexity of one 
valve 2.5 mm. Hinge-line about one-half the total length of the 
shell, beaks nearly anterior, incurved, umbo prominent; anterior 
margin short and rounded, ventral margin nearly straig-ht, 
slightly sinuate back of the middle of the shell, posterior margin 
rather sharply rounded below, sloping from the posterior ex- 
tremity of the hinge-line above with a slightly convex curve. 
Surface of the valves marked with fine radiating costze, which, 
judging from the internal casts alone, are much stronger upon 
the posterior portion of the shell ; surface also marked with con- 
centric lines of growth. 

Remarks.-This species is the only member of the genus as 
yet recognized in the Cretaceous faunas of New Jersey, in which 
the shell is marked with radiating costze. It is also the smallest 
species of the genus observed, none of the individuals varying 
materially from the dimensions given above. 

Forrrtation atld 1ocnlity.-Xlerchantville clay-marl, near Ma- 
tawan ( IOI  ). 

Geograpltic distribtrtion.-Nev Jersey. 
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Modioia buriingtonenrir Whitfield. 

Plate LV., Figs. 18-19. 

1886. Modiola Burlingtonensis Whitf., Pal. N. J., vol. I 

(Monog. U. S. G. S., vol. g ) ,  p. 65, pl. 17, figs. 8-9. 
1905. Modiolus burlingtottensis John., Proc. Acad. Nat. Sci. 

Phil. ( ~ g o g ) ,  p. 12. 

Description.-"Shell of moderately large size, very ventricose, 
and with subparallel dorsal and ventral margins, large prominent 
urnbones and incurved beaks situated near the anterior end but 
not terminal, the anterior margin perceptibly extending beyond 
them and rounded. Umbonal ridge prominent and subangular, 
especiaIly near the beaks, and becoming broader and more 
rounded posteriorly; surface of the valves strongly constricted 
and sinuate in front of the ridge and the anterior surface again 
inflated ; cardinal slope comparatively broad and slightly concave 
toward the postero-cardinal border. Hinge-line straight and 
three-fifths as long as the shell, and rather strongly impressed in 
the internal cast; postero-cardinal margin rounding rapidly for- 
ward from the more narrowly rounded posterior extremity. 
Surface of the cast, the only condition under which it is known, 
apparently smooth or marked only by irregular concentric lines 
of growth, some of which produce undulations of considerable 
strength on the casts. On one individual there appears on the 
posterior cardinal slope very faint indications of rather coarse 
radiating lines, but too faint to warrant the statement that such 
markings really existed on the shell." (Ilrhitfield.) 

Remarks.-The horizon of this species is not satisfactorily 
known, as it has not been met with in any of the recent collec- 
tions of the Survey, and the recorded locality. "Burlington 
County," is too indefinite to be of much assistance in forming 
an opinion. The lithologic character of the specimen, however, 
more closely resembles that of specimens from the Merchantville 
clay-marl than any others, and it is probable that it was collected 
from that formation. 

For~ta t ion attd locality.-Merchantville day-marl, Burlington 
County ( Ilrhitfield) . 

Gcographu distribrrtion.-New Jersey. 
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Modlola juila Lea. 

Plate LV., Figs. I S I 3 .  

1861. Modiola Julie Lea, Proc. Acad; Nat. Sci. Sci. Phil. 
(1861), P. 149. 

1864. Modiola Julic Meek, Check List Inv. Foss. N. X., Cret. 
and Jur., p. I I. 

1868. Pcma Jiclie Con., Cook's Geol. N. J.. p. 726. 
1886. Modiola Julia Whitf., Pal. N. J.. vol I (PvIonog. U. S. 

G. S., vol. g) ,  p. 64, pl. 17, fig. 6 (not fig. 7) .  
1905. Modiolus j'ulica John., Proc. Acad. Nat. Sci. Phil. ( ~ g o g ) ,  

p. 12. 

Description.-Shell subovate in outline, the dimensions of the 
largest specimen observed being: length. 27 mm.: greatest 
height, 13 mm. ; convexity of one valve, 5.5 mm. ; the hinge-line 
about .63 of the total length; the beaks incuned, situated 
about one-seventh of the total length of the shell from the an- 
terior extremity. Anterior margin rounded, meeting the hinge 
line in an obtusely rounded angle, ventral margin nearly straight 
or  slightly sinuate near the middle; i f  projected anteriorly it 
would meet the projection of the dorsal margin in an angle of 
about 16" ; posterior margin broadly rounded, its most posterior 
projection below the middle. From the beak a rounded umbonal 
ridge passes obliquely backward to the postero-basal margin, in 
front of which is a rather broad, shalloiv, ill-defined sulcus. The 
surface markings of the shell consist of concentric lines of growth 
which are stronger and more regular upon the posterior slope. 

Rcrrtnrks.-The type of this species, from the Woodbury clay 
near Haddonfield, is a badly crushed shell 13.5 mm, in length, 
which is just one-half the size of the larger individual figured 
in the present report frnm Lorillartl. This fact is in agreement. 
however. \\it11 nearly all the spxies \vhich are cominon to these 
t\\?o Iocalitie-. the Lorillar(1 intli\~iduals ga~era l ly  being much 
larger than those fro111 I-Iatltlonfiel(1. The Hatidonfield speci- 
men of this species is ~>rol>ortionally much shorter than those 
from Lorillarcl, but this difference is tlouhtless due to the dis- 
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tortion of the former, and it is believed that the Lorillard speci- 
mens much more nearly exhibits the normal form of the shell. 
The original of Whitfield's figure 7 is not a member of this 
species, and judging from its lithologic characters it must have 
come from a much higher horizon, certainly from one of the marl 
beds and possibly the Manasquan. 

Fornw.twlt arid 1ocdity.-Merchantville clay-marl, near James- 
burg ( 141 ) ; Woodbury clay, b r i l l a rd  ( 102), Parry's clay pits 
near Matawan ( I O ~ ) ,  near Haddonfield (165, 183). 

Geographic distribution.-New Jersey, Texas. 

Modiola wenonah n. sp. 

Plate LV., Fig. 1 1 .  

Description.-Shell small, the dimensions of the type specimen 
being: length, 15 mm.; width, 8 mnl.; convexity, 3.5 mm. The 
hinge-line a little more than one-half the length, the beaks nearly 
anterior, umbo rather prominent with a somewhat broadly 
rounded umbna l  ridge extending to the posterebasal margin. 
Anterior margin rather broadly rounding into the nearly straight 
basal margin which is slightly sinuate back of the middle, 
posterebasal margin rather sharply rounding into the long, 
oblique, slightly convex upper portion of the posterior margin 
which meets the posterior extremity of the hinge-line at an 
angle of about 125'. Surface of the internal cast marked by 
indistinct concentric lines of growth. 

Retrtarks.-This species is based upon a single individual from 
the top of the Wenonah sand near hlarlboro. It differs from all 
other members of the genus in the New Jersey Cretaceous faunas, 
in the conspicuous postero-basal extension of the shell with the 
long oblique posterior slope above. 

Fortnation and locnlft~~.-Illenonah sand, near Marlboro 
( 1 3 d ) .  

Geographic distriblttiow.-New Jersey. 

Modioia rubinflata Whitfleld. 

Plate LV., Figs. 20-21. 

1886. Modiola (Litltodonlus ?) itrflota Whitf., Pal. N. J., vol. 
I (Monog. U. S. G. S., vol. g ) ,  p. 197, pl. 26, figs. 
I -2 (preoccupied). 
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1899. Modiola subinflata Whitf., .4nn. N. Y. Acad. Sci., vol. 
12, p. 160. 

Description.-"Shell small, cylindrically ovate, with large, 
tumid, anterior beaks, and parallel dorsal and basal margins 
Anterior and posterior ends nearly equally rounded in a general 
view, as the beaks, from their downward direction of curvature 
as seen in a lateral view, are blended with the anterior margin 
so nearly as to give almost the same form as the posterior end 
In a dorsal view the form is strongly cuneately ovate from the 
rapid attenuation of the shell posteriorly. Hinge-line rather 
short and the ligament slender." (Whitfield.) 

Rrl)mrks.-"This species bears considerable resemblance to 
Modiola Jol~tlso)li, but never attains so great a size, is more cylin- 
drical, with a differently formed beak, and a different surface 
structure, being smoother and destitute of the strong concentric 
markings so prominent on that one, and is also more attenuated 
behind. There are some features about the shell in its general 
expression which are almost indescribable, but which give it more 
the appearance of a species of Lithophagtcs than that of a true 
Modiola, and leave an uncertainty about its true generic relations, 
the specinlens being only casts." (Whitfield.) 

The dimensions of the type specimen are: length, 15.5 mm.; 
height, 7.5 mm.; thickness, 7.5 mm. 

Fortnatioti arid locality.-Hornerstown marl, Mr. Ware's pits, 
near Mullica Hill. (Whitfield.) 

Geographic distributio~i.-New Jersey. 

Modiola ovata Gabb. 

Plate LV., Figs. 16-17. 

1860. Modiola ova,ta, Gabb, Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 4, p. 396, pl. 68, fig. 31. 

1861. Modiola ovafa Gabb, Synop. Moll. Cret. Form., p. 199 
(143) 

1864. Modiola, ovnta Meek, Check List Inv. Foss. N. A,, Cret 
and Jur., p. I I .  
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Pcrna ovafa Con., Cook's Geol. N. J., p. 726. 
Modiola ovda  Whitf., Pal. N. J., vol. I (Monog. U. S. , 

G. S., ~01. g ) ,  p. 197, pl. 26, figs. 13-14. 
Modiolus ovatus Johns., Proc. Acad. Nat. Sci. Phil. 

('905), P- 12. 

Descriptio?t.-"Shell ovate in outline, or elongate ovate, of 
about a medium size, somewhat alate at the extremity of the 
short hinge-line. Valves very ventricose, with nearly terminal 
beaks, which are small, incurved, and not conspicuously raised 
above the cardinal line. Umbonal ridge prominently' rounded, 
and the surface of the shell in front of it slightly sinuate, giving 
a slight sinuosity to the basal line; posterior extremity of the 
shell broadly rounded, and the anterior end narrow. Surface of 
the shell marked by very fine, obscure lines of growth." (\Vhit- 
field.) 

Forrt~atiotr aid locality.-Vincentown limesand, Timber Creek. 
(Whitfield.) 

Geographic distributiot1.-New Jersey. 

Modiola johnsoni Whitfleld. , 

Plate LV., Figs. 14-15. 

1886. Modiola Jolznsoni l ihi tf . ,  Pal. IS. J., vol. I (Monog. 
U. S. G. S., vol. g ) ,  p. 207, pl. 28, figs. 8 9 .  

Descriptio7t.-"Shell small, measuring. in the only perfect ex- 
ample of a cast seen, but little more than an inch in its extreme 
length. Form ovate, widest behind the midclle, and somewhat 
narrowed anteriorly, while the posterior end is acutely rounded ; 
beaks large, tumid, nearly anterior, slightly enrolled and approsi- 
mate. Anterior end narrow, the projection scarcely extending 
beyond the beaks. Valves very ventricose, the umbonal ridge 
very full and rounded. Ligament short, slender, but distinctly 
marked; a slight constriction or sulcus marks the basal half of 
the width of the shell anterior to the middle of its length. Sur- 
face of the shell as seen in casts marked by very fine collcentric 
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lines parallel to the margin, and also by several varices of growd~ 
at irregular intervals." (WhitfieId.) 

Remarks.-"This species somewhat approaches M. Julia Lea's 
sp., but is not alate posteriorly as  is that species, and the posterior 
end is much more narrowly rounded. It also presents much the 
appearance of the enlarged figures of Lithophagus inflatus herein 
described, but is less cylindrical, being fuller or  more convex on 
the basal margin and the beaks are not so broad. It also holds 
a different geoIogical position." (Whitfield.) 

The dimensions of the type specimen are: length, 27 mm.: 
height, 14 mm. ; thickness, 15.5 mm. 

Formation and 1ocalify.-Manasquan marl, Farmingdale 
(138). 

Geographic distrib1ction.-New Jersey. 

Genus CRENELLA Brown. 

Crenella rerlca Conrad. 

Plate LVI., Figs. 7-8. 

1860. Crmlello (Stalaginiuvt) smica Con., Jour. Acad. Xat. 
Sci. Phil., 2d ser., vol. 4, p. 281, pl. 46, fig. 23. 

1861. Cretrella serica Gabb, Synop. Moll. Cret. Form., p. 169 
(113). 

1864. Crc~lella (Stalagrrtiu~~z) sericca Meek, Check List Inv. 
Foss. N. A., Cret. and Jur., p. 11. 

Description.-Shell small, the dinlensions of an average intli- 
vidual being: greatest length, 4 nim.; greatest width, 3 mm. 
Oblique, subovate in outline, strongly convex, the umbo promi- 
nent, the beaks incurved. The anterior slope from the umho 
abrupt, inflected towards the anterior extremity of the hinge 
l ine .  Surface marked by fine, regular, concentric lines which 
can be easily seen with the unaided eye, and by finer, regular, 
radiating stria: which can usually be seen only with a magni- 
fying glass. 

Remarks.-This beautiful little species, which has hitherto been 
placed on record only from its original locality, EufauIa, Ala- 
bama, occurs in Nav Jersey in the Marshalltown clay-marl and 

NEW JERSEY GEOLOGICAL SURVEY



MOLLUSCA. 511 

in t h e  Red Bank sand. Near Swedesboro, in the first of these 
formations, the specimens are rather common and occur with 
the shell perfectly preserved. In this condition the shell is cov- 
ered externally with a brownish epidermal layer which is easily 
exfoliated. Upon the exfoliated shells the radiating markings 
are much more conspicuous than upon the epidermaI surface. 
T h e  Red Bank specimens have only been recognized from the 
impressions of the external surface of the shells. 

Fortnation and locality.-Marshalltown clay-marl, near 
Swedesboro ( 177) ; Red Bank sand, Red Bank ( I I 6), near hlid- 
dletown ( I  12). 

Geographic distributiott.-New Jersey, Alabama, Mississippi, 
Texas. 

Crenella elegantula Meek & Hayden. 

Plate LVI., Fig. 6. 

1861. Crmella elegantula M. & H., Proc. Acad. Nat. Sci. Phil., 
1861., p. 4.41. 

1864. Crenella elegantulo Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. I I. 

1876. Crenella elegantula Meek, Rep. Inv. Cret. and Ter. Foss. 
Up. Mo., p. 75, pl. 28, figs. 6 a-c. 

Description.-Shell obliquely s u b a t e  in outline; the dimen- 
sions of a perfect cast of a left valve are: height, 10.5 mm. ; 
width, 8.5 mm.; convexity, 5 mm. Valves ventricose, umbo 
prominent, beak nearly terminal, small and strongly incurved. 
Surface marked by exceedingly fine radiating costx which can 
be seen upon the internal cast, indicating that the shell substance 
was very thin. 

Remarks.-This species differs from C. sc7rica in its much 
larger size, its proportionally broader form, and in the absence 
of the conspicuous concentric markings of the shell. The New 
Jersey examples are apparently identical with the western speci- 
mens from which the species was described, and the same form 
occurs in the southern Ripley beds. 
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florrnatiolz atld locality.-Tinton beds, Beers Hill cut, south oi 
Key port ( I 2g6 ) . 

Geographic distribution.-Sew Jersey, Mississippi, Wyoming, 
Montana, Colorado. 

Genus LITHOPHAGA Bolton. 

Lithophaga ripleyana Gabb. 

Plate LVI., Figs. ~ 1 2 .  

Lithophagus Ripleyanus Gabb, Proc. Acad. Nat. Sd 
Phil. (1861), p. 326. 

Lithophagikc; &ttG Gabb, Proc. Acad. Nat. Sci. Phil 
(1861), P. 327. 

Lithophagzts &nis Meek, a e c k  List Inv. Foss. N. ,4., 
Cret. and Jur., p. io. 

Lithophagus riplcyainw Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 10. 

Lithoplragus affit1,is Con., Cook's Geol. N. J., p. 726. 
Arcoperna carol i tm's  Con., Kerr's Geol. N. Car., App. 

p. 5, pl. I, fig. 6. 
Lithopluga ripleyana Gabb, Proc. Acad. Nat. Sci. Phil 

(18761, P. 311. 
Lithodot~t&ls affittis Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol. g), p. 66, pl. 17,fig-s. 2-3. 
Litlwdollz~u riplcyana \iThitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol .g) ,  p. 67, pl. 17, figs. 4-5. 
LithopIlagn affirlis Johns., Proc. Acad. Nat. Sci. Phil. 

( '905)~ P. '3. 
LitltopIlnga riplcya?la Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. '3. 

Description.-Shell more or  less subcylindrical, sometimes 
curved downward posteriorly, attaining a length of 15  mm. to 
20 mm. in full grown specimens, the width and thickness usually 
about one-half the length. Anterior extremity of the shell 
bluntly rounded, the beaks blunt, anterior or nearly terminal in 
position; posterior extremity of the shell compressed. Dorsal 
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nargin marked by an impressed line between the valves. Sur- 
ace o f  the shell, which is rarely preserved, marked by lamellose, 
oncentric lines of growth. 

Remarks.-This species occurs most frequently in the Nave- 
ihk marl, where it attains its maximum size, but one colony 
bf shells has been detected in the recent Survey collections from 
he Wencmah sand, the individuals of whic'h seem not to  differ 
'rom those in the Navesink, except that none of them exceed 
ro mm. in length. In connection with his original description, 
2abb mentions having collected one specimen of the species from 
lear the place now known as  Westville, the horizon of which 
would be Merchantville clay-marl, but the species has not been 
detected in the recent collections of the Survey from this horizon. 

Gabb's two species, ripleyaim and dinis, are undoubtedly not 
distinct, and are here united under the one name ripleyana. 
Gabb himself recognized the identity of the two forms in his 
later notes on the species in 1876, but Whitfield has recognized 
both forms. Among such burrowing and attached shells it is 
necessary to allow a far greater range of variation than in most 
others. These shells burrow into various substances, usually 
wood, but Whitfield mentions finding them in the shell of Ger- 
viUopsis ensiformis, and they have been observed by the writer 
burrowing in the shells of Gryphaea vesicularis at Mullica Hill. 

Fmmation and locality.-Merchantville clay-marl, near West- 
ville ( Gabb) ; Wenonah sand. near Craw fords Corner ( 1 2 6 ~ )  ; 
Navesink marl, Marlboro ( 13 1 ) , Crosswicks Creek ( 195). near 
Walnford ( I&'), Mullica Hill ( 169). 

Geografhic distrib~itiotr.-New Jersey. 

Order ANOMALODESMACEA. 
S u p f d l y  ANATINACEA. 

Family PHOLADOMYAUIDAEI. 

Genus PHOLAWMYA Sowerby. 
Pholadomya occldentalir Morton. 

Plate LVI., Figs. 1-3. 

1833. Pholadomya occidentalis Mort., Am. Jour. Sci., 1st ser., 
vol. 23, p. 292, pl. 8, fig. 3. 

33 PAL 
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P h l a d o m y o  occidentolis Mort., Synop. Org. Rem. Cret 
Gr. U. S., p. 68, pl. 8, fig. 3. 

Pholadomyc~ ochdetttdis Con., Jour. Acad. Nat Sci. 
Phil., 2nd ser., vol. 4; p. 276. 

P l t o l d o m p  occidentdis Owen, and Rep. Geol. Recon 
Ark., pl. 8, fig. g. 

P h M o m y a  occidaztdis Gabb, Synop. Moll. Cret. Form., 
p. 221 (165). 

Pholadomycl occidentak Meek, Check List Inv. Foss. 
N. A,, Cret. and Jur., p. 14. 

P h l a d o m p  occ&ntolis Con., Cook's Geol. N. J., p. 727. 

P h l a d o m y a  occidentalk Whitf., Pal. N .  J., vd. I 

(Monog. U. S. G. S., vol. g), p. 175, pl. 24, figs. 1-3. 
Pholadonrycr occidentalis Johns., P r w .  Acad. Nat. Sci. 

Phil. ( ~ g o g ) ,  p. 13. 

Dcscriptio11.-The dimensions of an average sized specimen 
are: length, about 70 mm.; height, 47 mm.; thickness, 45 mm. 
Shell subovate or subelliptical in lateral outline, and cordate from 
in front. Hinge-line straight, about twethirds as long a s  the 
shell; anterior margin rounding from the cardinal extremity 
into the basal margin, or obliquely subtruncate; basal margin 
gently convex, becoming straighter posteriorly; posterior mar- 
gin more narrowly rounded than the anterior. Beaks large and 
broad, situated from one-fifth to one-fourth the length of the 
shell from the anterior extremity, strongly incurved and nearly 
in contact, moderately elevated above the hinge-line. Valves 
most prominent at about their mid-height in front of the middle 
of the shell; from this point the surface curves rather abruptly 
to  the ventral anterior and cardinal margins, and much more 
gently to the gaping posterior margin; the cardinal margins 
back of the beaks are slightly inflected to  form a rather distinct, 
concave cardinal area of moderate width on each valve. Sur- 
face of each valve marked by 25 to 30 more or  less irregular 
and wavy, rounded, radiating costx of moderate strength, much 
narrower than the intervening depressions, and closer together 
in the middle of the shell than at either the anterior or posterior. 
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porticms; in the middle of the shell every other costa on large 
individuals has usually been intercalated between two others at 
some distance below the beak; the shell is also marked by more 
or less irregular, concentric undulations. 

Remarks.-This species is one of the most characteristic mem- 
bers of the Merchantvile clay-marl fauna, where it sometimes 
occurs in considerable numbers. In all other formations where 
it occurs in New Jersey, it is exceedingly rare. Tlle species seems 
to be a perfectly typical species of Pholadov~ya in all respects. 

Formation and locality.-Cliffwood clay, Cliff wood Point 
( I O ~ ) ,  near Matawan ( 107) ; Merchantville clay-marl, near 
Matawan ( I O I ) ,  near Jamesburg (139, I ~ I ) ,  Lenola (163) ; 
W d b u r y  clay, near Matawin ( 103). 

Geographic distribution.-New Jersey, Alabama, Mississippi, 
Arkansas. 

Pholadomya memeri Whitfleld. 

Plate LVI., Figs. 4-5. 

1886. Pholadomya Roelneri Whitf., Pal. N. J., vol. I (Monog. 
U. S.G. S. ,vol .g) ,  p. 176, pl. 24,fig.4. 

Description.-The approximate dimensions of a rather small 
specimen are: length, 38 mm. ; height, 22 mm.; thickness, 18 
rnrn. Shell very oblique and inequilateral, elongate subovate in 
outline, widest back of the middle. Beaks small, incurved and 
nearly in contact, situated far forward. Hinge-line straight, 
rather long; anterior margin rounding from the anterior car- 
dinal extremity into the basal margin; basal margin gently con- 
vex, curving upward posteriorly ; posterior margin rather sharply 
rounded above the mid-height of the shell. Valves strongly con- 
vex or  ventricose, the surface curving rather abruptly from the 
prominent umbones to the dorsal, anterior and ventral margins, 
much more gently to the posterior margin. Surface of each valve 
marked by about 13 narrow, angular, radiating costae, separated 
by broad, concave interspaces; the most anterior c o s k  curve 
slightly forward in passing from the beak to the margin of the 
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shell. The surface is also marked by more or less irregular 
concentric lines of growth. 

Remarks.-This species is a much smaller and more elongate 
form than P. occidentalis, and the two are never found associated 
in the same fauna. I t  also has a much smaller number of costg 

which are relatively more distant than in the larger species. 
Formatwtr a.nd locality.-Wenonah sand, near Marlbro 

(130) .  
Geographic distribution.-New Jersey. 

Family ANATINIDAEI. 

Genus ANATINA Lamark. 

Anatlna Jernyenrls n. sp. 

Plate LVII., Figs. 1-4. 

Description.-The dimensions of a nearly complete internal 
cast are: length, 44 mm. : height, 29 mm. ; thickness, I I mm. 
Shell subovate in outline, a little gaping posteriorly, much broader 
in front than behind; beaks transversdy fissured, situated back 
of the middle, pointing posteriorly. Antero-cardinal margin 
straight and nearly horizontal in front of the beak, curving grad- 
ually down\vard in front ; anterior margin broadly rounded from 
the cardinal to the basal margins; basal margin nearly straight 
in the middle, curving upward at each end; posterior margin 
with its greatest extension above the middle of its height, curving 
into the basal margin below and the cardinal margin above; 
post-cardinal margin strongly concave. Valves depressed con- 
vex, most prominent in the umbonal region, abruptly compressed 
towards the postero-cardinal extremity, the anterior and ventral 
slopes gently convex. Shell marked by more or less irregular 
concentric lines of growth. 

Renmrks.-This species resembles Pcriplornya elliptica, but is 
larger, less cuneate behind, and lacks the curved angular umbonal 
ridge of that species. It seems to be a true Am.titta, although 
it might be included in Conrad's genus Periplot~tyu, it being diffi- 
cult to distinguish between these two genera in the internal casts. 
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Formation and locality.-Merchantville clay-marl, near James- 
burg (141) ; Woodbury clay, Lorillard (102) ; Wenonah sand, 
near Marlboro (130). 

Geographic distribution.-New Jersey. 

Anatina cllfwoodenrlr n. sp. 

Plate LVII., Figs. 5 4 .  

Description.-Shell small, the dimensions of the type speci- 
men being : length, about 18 mm. ; height, I 3 mm. ; thickness, 
6 mm. Shell subovate in outline, apparently a little gaping pos- 
teriorly, much broader in front than behind. Beaks compressed, 
directed backward, fissured transversely, situated about seven- 
ninths of the length of the shell from the anterior extremity, 
antero-cardinal margin straight and nearly horizontal in front 
of the beaks, curving downward in front into the broadly rounded 
anterior margin; ' basal margin gently convex curving upward 
more strongly at  each end; posterior margin shorter and prob- 
ably more sharply rounded than the anterior. Valves depressed- 
convex, more prominent in the umbonal region, abruptly com- 
pressed towards the postero-cardinal extremity, the anterior and 
ventral slopes greatly convex. Shell marked by rather fine con- 
centric lines of growth. 

Remarks.-This species resembles the one described in this re- 
port as Anatina jerseyensis, but may be distinguished by reason 
of its smaller size more elongate form, and by the much more 
posterior position of the beaks. 

Formatiopt and locality .-Cliffwood clay, Cliff wood Point 
(18j) -  

Geographic distribution.-New Jersey. 

Anatina Jamesburgenrir n. sp. 

Plate LVII., Fig. 7. 

Descriptiort.-The type specimen is only the dorsal portion of 
a shell preserved as a mould of the exterior, and the ventral out- 
line can be determined only by restoration from the direction of 
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the concentric markings of that portion of the shell which is 
preserved. The dimensions of the restored type are :  length, 37 
mm.; height, estimated, 20 mm.; thickness about 7.5 mm. 
Beaks incurved and nearly or quite in contact, situated back of 
the middle of the shell, pointing backward. Antero-cardinal mar- 
gin straight and nearly horizontal in front of the beaks, cunfing 
downward in front; anterior margin rounding from the cardii 
into the basal margin; basal margin slightly convex in the 
middle, curving upward in front and behind; posterior margin 
apparently rounded. Valves most prominent below the umbonal 
region, the surface curving rather abruptly to the cardinal mar- 
gin, gently convex to the anterior and ventral margins; pos- 
teriorly the valves are rather abruptly depressed along a line 
running obliquely backward from the beaks, so that the postero- 
cardinal portion of the shell is conspicuously compressed. Sur- 
face of the shell marked by rather strong concentric undulations 
and by fine concentric lines of growth; the postero-cardinal com- 
pressed portion of the shell is apparently smooth, but the char- 
acter of the markings of this portion of the shell is not clearly 
shown on the specimen. 

Remarks.-This species is much like A. jerseycnsis, but it is 
proportionally more elongate and not so high. I t  is also marked 
by the conspicuous, somewhat regular, rounded, concentric un- 
dulations which are wanting in the other species. 

Formation and locality.-Merchantville clay-marl, near James- 
burg (139, 140). 

Geographic distribution.-New Jersey. 

Genus C E R C O ~ ~ Y A  Agassiz. 

Cercomya pecullarls (Conrad). 

Plate LVI., Figs. 13-14. 

1869. Inocera?iriis pccllliaris Con., Am. Jour. Conch., vol. 5 ,  
P. 43, PI. I, fig. 13. 

1870. Cerco~rtya prct(1iaris Con., Am. Jour. Conch., vol. 6, p. 76. 
1886. Cercoitlya pt*c~tliaris Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., V O ~ .  g ) ,  p. 178, pl. 23, figs. 24-25. 
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1 9 5 .  Cercomya pect~liaris Johns., Proc. Xcad. Nat. Sci. Phil. 

( 1 9 5 ) ,  P. 13. 

Description.-The dimensions of the type specimen are: 
length, approximately 50 mm.; height, 29 mm. Shell sub- 
trapezoidal in outline; beaks considerably in front of the middle 
of the shell. Anterior margin obliquely truncate above, sloping 
abruptly downward from the beak, sharply rounded below into 
the basal margin; basal margin gently convex; posterior mar- 
gin probably broadly rounded; post-cardinal margin concave 
just back of the beak, probably becoming straighter posteriorly. 
Valves moderately convex. Surface marked by strong, con- 
centric wrinkles of growth. 

Remarks.-This species is known from the single type speci- 
men which is a mere fragment showing only the anterior por- 
tion of a left valve, and probably represents less than one-half 
of the entire valve. The outline of the posterior portion of the 
valve can only be judged by the direction of the concentric lines 
of growth upon the umbonal portion of the type specimen. The 
specimen was originally described by Conrad as an Inoceramm 
as follows : "Subequilateral ; ? convex, posterior margin recti- 
linear, very oblique, extremely angular; ribs prominent, con- 
centric." The so-called posterior margin in this description is 
without doubt in reality the anterior margin, and is so considered 
in the description given atmve. 

Formation and locality.-? Woodbury clay, Crosswicks (Con- 
rad). 

Geogra#lric distribution.-New Jersey. 

Genus ANATIMYA Conrad. 
Anatimya anteradlata Conrad. 

Plate LVII., Fig. 12. 

1860. Amtimya a,nteradiata Con., Jour. Acad. Nat. Sci. Phil., 
2nd ser., vol. 4, p. 276, pl. 46, fig. 3. 

1861. Pholadomya a.flteradirrta Gabb, Synop. Moll. Cret. Form., 
p. 220 (164). 

1864. Anatimya antcrudiota Meek, Check List Inv. Foss. N. 
A,, Cret. and Jur., p. 14. 
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Description.-The dimensions of a right valve are:  length, 56 
mm. ; height, 31 mm. Shell subelliptical in outline, the beaks 
small, subcentral in position, scarcely elevated above the hinge 
line, pointing posteriorly, fissured. Aqtero-cardinal margin 
straight and horizontal in front of the beak, curving downward 
anteriorly; anterior margin broadly rounding from the cardinal 
to  the basal margins; basal margin curving upward in froat 
and behind, nearly straight in the middle, subparallel with the 
dorsal margin; posterior margin most produced near the cardi- 
nal line, curving broadly to  the basal margin and more sharply 
to the cardinal extremity; post-cardinal margin concave just 
behind the beaks, becoming neatly straight posteriorly. Valves 
depressed convex, a little gaping behind. Surface of the shell 
in front of the beaks, marked by rather strong, more or less 
irregular concentric undulations, and by fine, more or less irreg- 
ular lines of growth; posterior half of the shell marked by more 
or  less inconspicuous concentric markings, and by about 10 or 
12 narrow, angular, radiating costae, the most anterior of which 
=tends nearly vertically downward from the beak t o  the ventral 
margin, being slightly bowed forward; back of this is a ratha 
broad smooth space beyond which the costae reappear, the inter- 
vals between them gradually becoming wider posteriorly, the 
most posterior one reaching the posterior margin of the shell 
near the middle, leaving a smooth area for some distance below 
the cardinal border. 

Rmwks.--This species, originally described from Tippah 
County, Mississippi, has not been previously recognized in New 
Jersey. It occurs in the recent collections of the Survey in both 
the Woodbury clay and the Wenonah sand. In the original de- 
scription of the species the anterior and posterior extremities of 
the shell were reversed. There was also published a t  the same 
time with the clefinition of this species, the descriptions of two 
others, A. postsulcata and A. papyria, but the types of both of 
these have apparently been lost or destroyed. However, both 
are probably only variations of A. anteradida and are not 

' worthy of recognition as distinct species. The species is an 
abundant one at the original locality in the Ripley beds of Tip- 
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pah County, Mississippi, and a comparison of the New Jersey 
specimens with the many excellent examples in the National 
Museum at Washington, as well as with the type of the species 
in the collection of the Philadelphia Academy of Science, has 
demonstrated the specific identity of the specimens from the two 
regions. 

F o r m d o n  and locality.-Woodbury clay, b r i l l a rd  (102) ; 
Wenonah sand, near Marlboro ( I 301). 

Geographk distrib&ion.-New Jersey, Mississippi 

Anatlmya lata (Whitfleld). 

Plate LVII., Fig. 13. 

1886. Pholas ? lata Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., vol. g ) ,  p. 189, pl. 25, fig. 17. 

Description.-"Shell large and proportionally very broad be- 
tween dorsal and basal margins, the relative height and length 
being about as two t o  three, respectively. The general outline 
is slightly ovate, widest a t  the anterior end and gradually nar- 
rowing posteriorly, the beak being a little in advance of the 
middle and showing somewhat above the cardinal line in the 
slightly compressed and somewhat crushed specimen of an  in- 
ternal cast of a left valve, the only one yet seen. Anterior and 
posterior ends rounded, the latter one most narrowly so;  basal 
line slightly emarginate just behind the middle of its length; 
cardinal line apparently arcuate throughout. Surface of the 
shell, as shown on the cast, convex, with a broad sulcus passing 
across the valve from beak to  base, reaching the latter behind 
the middle. Anterior to  the sulcus the surface is radiately 
ribbed, the rays being somewhat alternate in size over a portion 
of the space. At the bottom of the broad sulcus there is a single 
larger and stronger rib, which passes from the beak directly to  
the base of the shell, which it reaches at the point of greatest 
emargination. Posterior to  this larger rib the surface is desti- 
tute of radiating lines, the surface being marked only. with broad, 
irregular, concentric sulci, which extend over the entire surface 
parallel to the margin of the shell." (\lThitfield.) 
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Remclrks.-The type specimen of 'this species. which is the 

only one which has been observed, is poorly preserved, but it is 
clearly a member of the genus Anat imp  rather than Pholas, and 
is possibly identical with A. poststilcata Con. The  type of Con- 
rad's species is only a fragment exhibiting the inside of the shell. 
but both the concentric and radiating markings are  finer than 
in Whitfield's species. In Whitfield's description of the species, 
quoted above, the anterior and posterior extremities of the shell 
are evidently reversed. 

The horizon of the species is stated by Whitfield to be "Lower 
Green hfarls" and the locality "Marlborough, N. J." The speci- 
men itself is an internal cast of rather dark sand with some 
larger, lighter colored quartz grains, and is very similar in its 
lithologic characters to  some portions of the Wenonah sand, 
from which formation it is quite probable that the specimen aas 
collected. 

Formation and locality.--Wenonah sand ( ?), Marlboro. 
( Whitfield.) 

Geographic distribution.-New Jersey. 

Genus PWUPLOMYA Schumacher. 
Periplomya eliiptlca (Qabb). 

Plate LVII., Figs. 8-11. 

Anatina elliptica Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861) ,P .324 .  , 

Almtina elliptica Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. IS. 

Atlatina cllipticn Con., Cook's Geol. N. J., p. 727. 
Periplomya. elliptica Gabb, Proc. Acad. Nat. Sci. Phil. 

( 18761, P. 305. 
Periplollcya clliptica Whitf., Pal. N .  J., vol. I (hlonog. 

U. S. G . S . , v o l . g ) , p .  1 7 7 , ~ 1 . 2 3 , f i g ~ .  14-15. 
Periplo~rbya trti.mata Whitf., Pal. N .  J., vol.. I (Monog. 

U. S. G. S., vol. g), p. 220, pl. 28, figs. 20-21. 

Velcda ?lasr~fa Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., vol .g ) ,p .  217,pl. 28,fig. 23. 

Periploynta elliptica Johns., Proc. Acad. Nat.  Sci. Phil. 

('905), P. '3- 
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Description.-"Shell small, inequivalve, and very inequilateral, 
subovate in outline, largest across the anterior side of the beaks, 
and strongly constricted just behind them, the posterior end 
being narrowed on the hinge-line and excavated at this point. 
Valves somewhat ventricose, the right one less convex than the 
left, and very decidedly depressed in the central region and 
toward the basal line, showing a decided twist or arcuation of 
the valves as seen in a basal view. Anterior end broadly 
rounded, and the posterior pointedly rounded. Beaks small, 
appressed, incurved, and apparently directed backward, as is 
usual in this group of shells, from the expansion or  inflation 
of the anterior side of the hinge line. Cardinal margin, as seen 
on the cast, inflected both in front and behind the beaks, form- 
ing an apparent lunule and escutcheon on the cast, probably pro- 
duced mainly from a thickening of the hinge-plate within. Mus- 
cular imprints and pallial line and hinge not observed." (Whit- 
field.) 

The dimensions of the specimen illustrated by Whitfield are: 
length, 31 mm.; height, 27.5 mrn.; thickness, 10 mm. 

Renwks.-Whitfield records the specimen he has identified as 
P. cllipticu, from the "Lower Green Marls at Mullica Hill and 
Holrndel" and the specimen which he has figured seems to have 
the lithologic features of the Navesink marl, although this can- 
not be asserted certainly because no locality is recorded with the 
species, and it might possibly be from the Manasquan marl. The 
type of the species, preserved in the collection of the Philadel- 
phia Academy of Science is apparently from the Manasquan 
marl, judging from its lithologic characters. The types of the 
two species described by Whitfield as P. triuzcata and Veleda 
naJtcia are both from the Manasquan, and both are clearly iden- 
tical with the type of P. elliptica. 

The species has not been met with in the recent collections of 
the Survey, and until authentic specinlens are found elsewhere, 
the species may be con'sidered as restricted in its range t o  the 
Manasquan. 

Forwration wtd locality.-Manasquan marl, near Mullica Hill ? 
and near New Egypt (Whitfield). 

Geographic distribution.-New Jersey. 
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Genus CORIMYA Agassiz. 
Corirnya tenuir Whitfleld. 

Plate LVII., Figs. 1618. 

1886. Coriniya tezruis Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S . , v o l . g ) ,  p. 170,pl. 23, f igs.911.  

I 

Descriptio~i.-The dimensions of a nearly perfect internal 
cast are: length, 32.5 mm.; height, 22 mm.; thickness, ro rnrn.; 
the length of the largest specimen observed is 37 mm. Shell sub 
elliptical to broadly triangularly ovate in outline; the valves un- 
equally depressed ccmvex, the right valve flatter than the left. 
Beaks small, little elevated above the hinge-line, nearly central in 
position. Anterior and posterior cardinal margins sloping away 
from the beak in a broadly obtuse angle; anterior and posterior 
margins rounded, the anterior higher than the posterior ; basal 
margin broadly convex. Surface of the casts marked by more 
or less indistinct and irregular concentric undulations, and in 
some specimens by faint radiating ribs on the anterior slope oi 
the shell. In the central portion of the casts. beneath the beak 
and extending further posteriorly than anteriorly, wavy vascu- 
lar impressions can often be seen extending about half way to 
the ventral margin of the shell. Muscular impressions of mod- 
erate size, the posterior ones more conspicuous than the anterior, 
and bordered in front by a rather deep grcmve in the casts ex- 
tending obliquely backward from behind the k k  towards the 
posterior margin. 

Remarks.-This species can be easily recognized by the un- 
equal convexity of the valves which give to the specimens a 
slightly bent form, and by the conspicuous oblique furrow in 
front of the posterior muscular scars in the casts, which in the 
interior of the shells themselves was a ridge-like thickening of 
the valve. The species Ilas only been observed in the form of 
internal casts and the external surface markings a r e  not know. 

Formation and locality.-?tIarshalltown clay-marl, Marshall- 
town (Il'hitfield) ; Navesink marl, Atlantic Highlands (I&),  

near Crawfords Comer ( 1 2 6 ~ ) ,  Crosswicks Creek (195). b{u\- 
lica Hill ( I @ ) ,  Upper Freehold (Whitfield). 

Geographic distribufiori.-New Jersey. 
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-'frmlly ENSIPHONACEA. 

Family OLAVA~RULIDBE. 

Genus CLAVAGELLA Lamark. 

Clavagella armata Morton. 

Plate LVIII., Figs. 1-2. 

1834. Clazlagella armata Mort., Synop. Org. Rem. Cret. Gr. 
U. S . , p . 6 g , p l . g , f i g .  11. 

1861. Clavagella annafa Gabb, Proc. Acad. Nat. Sci. Phil. 
(18611, p. 364. 

1861. Clavagella artnata Gabb, Synop. Moll. Cret. Form., p. 

165 (109). 
1864. Clavigella arnrata Meek, Check List Inv. Foss. S. A., 

Cret. and Jur., p. 15. 
1886. Clavagella artnata LVhitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol. g ) ,  p. 192, pl. 25, fig. 24. 

Description.-The dimensions of a complete internal cast of 
the shell, exclusive of the tube, are : length, 14 mm. ; height, 8.5 
mm.; thickness, 7.5 mm. Shell subovate in outline; the beaks 
small, situated a little in front of the middle, slightly recurved. 
Anterior and posterior margins rather sharply rounded; ventral 
margin convex throughout. The anterior margin with several 
tubular spines. Valves rather strongly convex, the right one 
free, the left one attached to the tube. Surface of the cast 
smooth, the muscular impressions more or less strongly marked, 
sometimes scarcely distinguishable. 

Remarks.-Specimens of this peculiar species are rare in the 
New Jersey collections, and have been recognized only in the 
Navesink marl. The peculiar tubular spines which arm the 
anterior margin of the shell have sometimes been broken from 
the fossil specimens as is the case with the specimen illustrated 
by Whitfield. One specimen has been observed, however, upon 
which they are as clearly shown as upon the type specimen illus- 
trated by Morton. The tube, except its very basal portion, is 
rarely p r e s e ~ e d .  
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Formation and locality.-Navesink marl, Atlantic Highlands 
( I&),  near Craw fords Corner ( 1 2 6 ~ ) ,  near Walnford (Whit- 
field), near Arneytown (Morton). 

Geograplric distribution.-New Jersey. 

Super-family FQROMYACEA. 

Family POROMYACJIDBEI. 

Genus LIOPISTHA Meek. 

Lloplatha protexta (Conrad). 

Plate LVIII., Figs. 4-6. 

Cardium protexturn Con., Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 2, p. 275, pl. 24, fig. 12. 

Fragilia protexta Con., Jour. Acad. Nat. Sci. Phil., 2d 
ser., vol. 4, p. 275. 

Papyridea elegantula Gabb, Synop. Moll. Cret. Form., 
pp. 164, 218 (108, 162). 

Papyridea (Liopistha) protexta Meek, Check List Inv. 
Foss. N. A., Cret. and Jur., p. 12. 

Liopisthu protexta Con., Cook's Geol. N. J., p. 726. 
Liopistha protexta Con., Kerr's Geol. N. Car., App. p. 28. 

Liopistha profexta Meek, Inv. Cret. and Ter. Foss. Up. 
Mo., p. 227, text figures 20-24. 

Leiopistha protexta Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., ~01 .  g ) ,  p. 140, pl. 20, figs. 1-3. 

Leiopistha inflata Whitf., Pal. N. J., vol. I (Monog. 5. 
S. G. S., vol. g ) ,  p. 142, pl. 20, figs. 6-7. 

Leiopistlta protexta Johns., Proc. Acad. Nat. Sci. Phil., 
1905, P. 13. 

Description.-The dimensions of a large individual are: 
length, 30.5 mm.; height, 22 mm.; thickness, 16.5 rnrn. Shell, 
exclusive of the projecting beaks, subelliptical in outline. Beaks 
prominent, situated a little in advance of the middle of the shell, 
their apices pointed, incurved and nearly in contact. Antero- 
cardinal slope slightly concave; anterior margin sharply 
rounded; basal margin regularly convex throughout; posterior 
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margin rather short, obliquely subtruncate, straight or slightly 
convex; posterior cardinal slope more concave than the anterior. 
Valves ventricose in the umbonal region, the surface curving 
'regularly to the margin all around, being more abrupt to the 
cardinal margin, and often somewhat compressed towards the 
postero-cardinal extremity; slightly gaping behind. Surface 
marked by 25 to 30, and in very large individuals as many as 
35, angular, radiating c o s k  with concave interspaces, a small 
area a t  the posterior extremity being nearly or wholly destitute 
of ribs. External impressions of the shell show these ribs to be 
crossed by fine concentric lines of growth, and to be surmounted 
along the summit by a row of small tubercles appearing almost 
like spine bases, whose distance apart is less than the distance 
between adjacent costz; the radiating rows of tubercles also 
continue across the posterior noncostate portion of the shell. 

Remarks.-This is the commonest member of the genus in 
New Jersey and occurs, so far as known, only in the form of 
internal casts with their external impressions. The delicate sur- 
face markings of the shell can only be seen in impressions of the 
external surface, and only occasionally in these because of the 
imperfection of their preservation. Whitfield's L. inflata is cer- 
tainly a synonym of this species; it is said to be shorter, with 
more inflated beaks, and less sharply defined costae, but these 
differences are nothing more than individual variations. 

Formation and locality.-Wenonah sand, near Marlboro 
(130) ; Navesink marl, Atlantic Highlands ( I O ~ ) ,  near Craw- 
fords Corner ( 1 2 6 ~ ) ,  near Walnford ( 14ga, 149), Crosswicks 
Creek (1g5), Mullica Hill ( 169) ; Red Bank Sand, near Middle- 
town ( I 12), Red Bank ( I 16), Shrewsbury River ( I 19) ; Tinton 
beds, Beers Hills cut, south of Keyport ( 129'). 

Geographic distribution.-New Jersey, Alabama, Mississippi, 
Arkansas, Texas. 

Liopirtha alternata n. sp. 

Plate LVIII., Figs. 7-9. 

Description.--The dimensions of an average left valve are: 
length, 22 mm.; height, 15.5 rnm.; convexity, 7 mm. Shell, 
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exclusive of the projecting beaks, subelliptical in outline. Beaks 
central, or in some specimens apparently a little back of the 
center, their apices pointed, elevated above the hinge-line, strongl! 
incurved and nearly or quite in contact. Antero-cardinal slope 
slightly concave or nearly straight; anterior margin rather 
sharply rounded; basal margin broadly and regularly convex; 
posterior ~ a r g i n  rather sharply rounded above to the posterior 
extremity of the hinge-line; post-cardinal slope more concave 
than the anterior. Valves ventricose or inflated in the umbonal 
region, the surface curving abruptly to the cardinal margin, con- 
vex to the anterior and ventral margins, more or  less com- 
pressed to the postero-cardinal extremity; slightly gaping pos- 
teriorly. Surface marked with 40 or more angular, radiating 
costae in adult shells, the alternate ones being conspicuously larger. 
The smaller costae are intercalated between the larger ones and 
do not reach the beak, so that in very young shells the alternation 
of costa! does not exist; upon the posterior, more o r  less com- 
pressed portion of the valves the costae are nearly or  quite obsolete. 
Distinct impressions of the external surface of the shells, show 
them to be marked by fine, indistinct lines of growth; they 
also show each costa, both the larger ones and the sn~aller ones, 
to be surmounted by a row of fine tubercles or  short spines. 
whose distance apart is less than the spaces between the costz. 
the radiating lines of tubercles are also present upon the pos- 
terior non-costate portion of the shell. 

Rentarks.-This species can be easily distinguished from L. 
protexta by the alternating costae and the more central position 
of the beaks. These two species have never been observed asso- 
ciated in the same fauna, L alternuta being characteristic of the 
Merchantville, while L. protexta is especially characteristic of the 
Navesink. 

Formatiott and locality.-Pllirchantville clay-marl, near hla 
tawan ( 1 0 9 .  I O I ) ,  near Jamesburg (139, 1 4 0 ) .  

Geographic distribiction.-New Jersey. 
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Liopistha kiimmeli n. sp. 

Plate LVIII., Fig. 3. 

Description.-The dimensions of a large right valve are: 
length, 21 mm. ; height, 15 mm. ; convexity, 4.5 mm. Shell sub- 
ovate in outline, beaks central o r  a little in advance of the center, 
strongly incurved ; antero-cardinal margin curving gently down- 
ward anteriorly from beneath the beak and passing regularly 
into the broadly rounded anterior margin; basal margin broadly 
rounded, becoming straighter pociteriorly and sloping upward 
to  the m t  posterior extremity of the shell which is above the 
mid-height; posterior extremity rather sharply rounded into 
the post-cardinal margin which is straight and horizontal. Sur- 
face marked by about 20, simple, subangular, radiating cosk,  
subequal in size, but becoming somewhat smaller anteriorly; 
u p  the cardinal slopes the costze become much fainter or even 
obsolete, the smooth area being broader behind than in front; 
upan the urnbo and towards the beak, more or less faint con- 
centric undulations cross the radiating ribs, but these become 
obsolete before reaching the middle of the shell in adult ex- 
amples; impressions of the exterior show in addition to the 
radial and concentric markings already described, fine concentric 
lines of growth. 

Remarks.-This species differs from L. alternufa which occurs 
in the same horizon, in the absence of the alternating cost=, and 
in the presence of the concentric undulations towards the beak. 
It agrees more nearly with L. protextca from the Navesink marl, 
but the radiating c o s k  are coarser and less numerous, and that 
species also lacks the concentric undulations. In the presence of 
these concentric undulations, the species approaches the mem- 
bers of the genus Cymella in which the concentric markings are 
more conspicuous than the radial, but the much stronger radial 
markings suggests a closer relationship t o  the members of the 
genus Liopisthu. 

Formation and locality.-Merchantville clay-marl, near James- 
burg ( 13g), Lenola (163). 

Geographic distribution.-New Jersey. 
34 PAL 
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Genus CYMELLA Meek. 

Cymelia bell. Conrad. 

Plate LVIII., Figs. 1-12. 

1875. Cymella bella Con., Kwr's Geol. N. Car., App., p. 10, pL 
2, fig. 9. 

1876. Cymella bella Meek, Rep. Inv. Cret. and Tert. Foss. Up. 
Mo., p. 228, text figs. 25-30. 

1877. Lewpistha (Cymella) meeki Whitf., Prelim. Rep. Pal. 
Black Hills, p. 35. 

1880. Leiopistha (Cymella) meeki Whitf., Rep. Geol. and Rg. 
Black Hills of Dak., p. 418, pl. I I ,  figs. 27-28. 

1886. Cymella w k i  Whitf., Pal. N .  J., vol. I (Monog. U. S. 
G. S., V O ~ .  g) ,  p. 142, pl. 20, figs. 6-7. 

Description.-"Shell of moderate size, transversely oval or 
ovate, about once and a half as long as high. Valves strongly 
convex, with large, somewhat prominent beaks, situated much 
nearer the anterior end. Shell nearly erect, and a little wider 
at the anterior end than behind. Extremities of the valves nearly 
equally rounded and the base regularly curved. Cardinal line 
long behind the beaks, and the margin inflected forming a nar- 
row, linear, escutcheon-like area. Surface of the shell marked 
by strong and regularly rounded and regularly increasing un- 
dulations parallel to the border of the valves. These are crossed 
by distant radiating ribs, which are strong and vertical in the mid- 
dle of the valve or opposite the beaks, and become gradually 
fainter and finer toward the pasterior end, apparently becoming 
obsolete just below the cardinal border, and also before reaching 
the anterior cardinal margin. These radiating ribs, on the central 
parts of the shell especially, cut up the surface into rounded nodes 
by forming depressions across the concentric undulations. Sur- 
face of the shell and hinge-structure not s e n ,  as the specimens 
are all in the condition of casts in a fine micaceous marl." 
(Whitfield.) 

The dimensions of a large left valve are: length, 41 mm.; 
height, 27.5 mm., convexity, 9.5 mm. 
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Remarks.-There seems to  be no sufficient reason for separ- 
ating these New Jersey shells from Cymella beILa Con., although 
Whitfield has established the species C. meeki for certain Black 
Hills examples, to which species he has referred the New Jersey 
specimens. The distinctive character of C. meeki, as indicated 
by Whitfield, is in the presence of the radiating ribs over the 
entire surface of the shell, while in C. be&, according to  the 
original illustration of the species, they are restricted to the cen- 
tral portion of the shell. In all the specimens of this shell in 
the recent collections of the Survey, these ribs are most strongly 
developed on the central portion of the shell, becoming fainter 
both posteriorly and anteriorly; in most instances the anterior 
portion of the shell is entirely destitute of the ribs while faint 
indications of them continue nearly t o  the post-cardinal border. 
Although this distribution of the radiating ribs is quite differ- 
ent from Conrad's illu,stration of C. bella, in his description of 
that species he says "disk sculptured with concentric furrows 
and acute radiating r i b  interrupted at the furrows, anterior side 
nearly or quite destitute of radii and occasionally exhibiting 
minute raised points." This description fits the New Jersey 
specimens exactly, and it is highly probable that the original 
figure is not a fair illustration of the species. The Cliffwood 
clay specimens from New Jersey resemble the original figure 
of C. bell0 more closely than those from the higher formations, 
but all, including also the Black Hills specimens of Whitfield, 
should doubtless be referred to a single species, C. 'bella. 

Formation and locality.-Cliffwood clay, near Matawan 
( ~ g )  ; Mmhantville clay-marl, near Matawan (101) ; Wood- 
bury clay, b r i l l a rd  ( 102), near Matawan ( I O ~ ) ,  near Haddon- 
field ( 165) ; Wenonah sand, near Marlboro ( I@).  

Geogaphic distribution.-New Jersey, North Carolina, Texas, 
Arkansas, South Dakota. 

Cymella undata (Meek and Hayden). 

Plate LVIII., Fig. 13. 

1856. Pholadomya undata M. & H., Proc. Acad. Nat. Sci. Phil. 
(1856), p. 81. 
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1864. Pholadomya (Cymella) icndata Meek, Check List Inv. 

Foss. N. A., Cret. and Jur., pp. 14 and 34. 
1876. Liopistha (CprwlIa) undata Meek, Rep. Inv. Cret. and 

Ter. Foss. Up. Mo., p. 236, pl. 30, figs. ~ a - ~ b .  

Description.-"Shell transversely broad-ovate, approaching 
subtrigonal, moderately gibbous; anterior end rounded; pos- 
terior side narrower and a little more compressed, rounded chiefly 
from below; base forming a regular semiovate curve; dorsal 
margin sloping rather abruptly in front of the beaks, straighter 
and declining more gradually behind ; hinge-margins straight, 
and inflected so as to form a well-defined false area both behind 
and a little in front of the beaks, which are somewhat elevated, 
incurved at right angles to the hinge-line, and located a little in 
advance of the middle of the shell. Surface ornamented by about 
17 to 20 of the simple, rounded, rather strong, regular, concen- 
tric undulations, which are broader than the depressions be- 
tween, and, as it were, cut by the radiating linear furrows, on 
the central region of each valve, into about the same number of - 

much smaller, simple, radiating costo, less than, o r  nearly equal- 
ing, the furrows by which they are separated." (Meek.) 

The dimensions of the only specimen observed, a left valve, 
are: length, 16.5 mm.; height, 12 mm.; convexity, 3.5 mm. 

Remarks.-This species is represented in the New Jersey col- 
lections by a single individual which agrees very closely with 
Meek's description and illustration of the species. In only one 
respect is there any marked difference, and that probably not 
essential, the number of fine radiating, linear iurrows being 
greater and occupying a wider space on the central portion of the 
shell. About 30 of these furrows can be clearly distinguished 
and exceedingly faint ones seem to extend still further towards 
the posterior and anterior extremities. The shell is associated 
with C. bcNa, but is clearly distinct from it by reason of the 
much finer radiating markings, and there are no intermediate 
forms connecting the two species. 

Formation and locality.-Wenonah sand, near Marlboro 
(13d). 

Geographic distribution.-New Jersey, South Dakota. 
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Genus CUSPIDARIA Nardo. 

Curpldaria ventricorp (Meek and Hayden). 

Plate LVIII., Figs. 1617. 

1856. Corbula ventricosa M. & H., Proc. Acad. Nat. Sci. Phil., 
vol. 8, p. 83. 

1860. Necwa ventt.icosa M. & H., Proc. Acad. Nat. Sci. Phil., 
vol. 12, p. 185. 

1861. Neaera ventricosa Gabb, Synop. Moll. Cret. Form., p. 
204 . 

1864. N e w a  ventricosa Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. IS. 

1876. Nema ventricosa Meek, Rep. on Inv. Cret. and Ter. Foss. 
Up. Mo., p. 238, pl. 30, figs. 3 a-e. 

Description.-"Shell small, nearly or quite equivalve, rather 
thin, very ventricose in the anterior and central regions ; anterior 
margin somewhat narrowly rounded; base very deeply rounded 
toward the front, contracted behind; posterior side longer than 
the other, narrow, compressed and rostriform; dorsum sloping 
gradually with a concave outline behind the beaks, declining more 
abruptly in front; beaks prominent, apparently equal not oblique, 
located a little in advance of the middle; pallial border smooth; 
surface marked by rather concentric strire." (Meek.) 

The  dimensions of a single valve are : length, 13 mm. ; height, 
7 mm. ; convexity, 2.7 mm. 

Remarks.-All the examples of this species observed in New 
Jersey are casts, and these have frequently been more or less 
distorted in the soft clays and sands where they occur. The 
form and size of the shell, however, agrees well with those de- 
scribed by Meek from the Fox Hills and Pierf-e faunas of the 
west, and there can be no doubt as to their identity. 

Formation and locality.-Wenonah sand, near Marlboro 
(130') ; Red Bank sand, Red Bank ( I  16), Shrewsbury River 
( I I ~ ) ,  near Middletown (112) ; Tinton beds, Beers Hill cut 
( 1 2 9 ) .  

Geographic distribution.-New Jersey, South Dakota. 
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Plate LVIIr., Figs. 14-15. 

Description.-Shell large for the genus, the dimensions of 
the type specimen being: length, 25.5 mm.; height, 17 mm.; 
thickness, 13.7 mm. Ventricose in the anterior and central 
region, compressed and rmtriform posteriorly; the beaks in- 
curved, directed backward, situated centrally, the right one a 
little in advance of the left. From the beaks the anterior margin 
slopes gently downward in front, passing into the broadly 
rounded anterior margin, which in turn passes without inter- 
ruption into the basal margin which is gently rounded anteriorly, 
becoming straighter posteriorly as it slopes upward to meet the 
cardinal margin in an obscure acute angle, the posterior margin 
restricted to the sharply rounded rostrate extremity of the shell, 
the post-cardinal margin concave just behind the beaks, becoming 
straight posteriorly. Surface of the internal cast marked by 
regular, rounded, concentric undulations a little less than one 
millimeter apart, and by very obscure radiating lines. 

Rewks.-This species is based upon a single nearly com- 
plete internal cast from New Jersey and a second less perfect 
specimen from Alabama. The species differs from C. ventricosa, 
in its larger size, its more nearly central beaks, and in its con- 
centric markings. 

Formutiort mad locality.-Navesink marl, near Crawfords 
Comer ( 1 2 6 ~ ) .  

Geographic distribution.-New Jersey, Alabama.' 

Order TELEODESMACEA. 

Super-family CYPRICARDIACEA. 

Genus VENIELLA Stoliczka. 

Veniella conradi (Morton). 

Plate LVIII., Figs. I % I ~ .  

1833. Vn~iJiu conradi Mort., Am. Jour. Sci., 1st ser., vol. 23, 

p. 294, pl. 8, figs. 1-2. 
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Venilicm c o n r d  Mort., Synop. Org. Rem. Cret. Gr. U. 
S., p. 67, pl. 8, figs. 1-2. 

VhIh cowadi Gabb, Synop. Moll. Cret. Form., p. 233 
( 177) 

Venilio conradi Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 13. 

Yenilk cowabi Con., Cook's Geol. N. J., p. 727. 
Gonwsoma inflata Con., Am. Jour. Conch., vol. 5, p. 4 ,  

pl. I,  fig. 10. 

Venilia elevata Con., Am'. Jour. Conch., vol. 6, p. 74, pl. 
3, figs. 7-7a. 

V&IIo c w a d i  Meek, Rep. Inv. Cret. and Tert. Foss. 
Up. Mo., p. 148, text figs. g-I I. 

Variella conradi Whitf., Pal. N. J., vol. I (RIonog. U. 
S. G. S., vol. g) ,  p. 1 4 ,  pl. 19, figs. 8-10. 

Vm'ello inflafo Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., vol .g) ,p .  I47,pl. 19,  fig^.^-^. 

Veniell0 e h a  Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., vol. g),, p. 148, pl. 19, figs. 6 7 .  

V&lla c o n r d  Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P. 13. 

Ve&llo el&a Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P. 13. 

Vmiella inff0ta Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P. 13- 

Descriptiola.-The dimensions of an average sized left valve 
are: length, 26 mm.; height, 23 mm.; convexity, 12 mm. Shell 
subtrapezoidal in outline. Hinge-line rather strongly curved. 
Anterior margin straight above, sloping obliquely forward, 
sharply rounding into the basal margin below; basal margin 
gently convex, becoming straighter posteriorly; poster-basal 
extremity angular; posterior margin obliquely truncate; poster* 
cardinal extremity obtusely angular, becoming rounder in the 
larger individuals; postero-cardinal margin rather long, straight 
or slightly convex. Valves very ventricose, with a sharply 
angular, curved umbonal ridge. Beaks situated nearly as far 
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front a s  the anterior extremity of the shell, incurved and directed 
forward. Pmt-urnbnal slope abrupt, with a shallow sinus ex- 
tending from the beak to  the posterior margin of the shell, and 
a low subangular ridge curving from the beak t o  the postere 
cardinal extremity; anterior slope convex from the umboaal 
ridge forward, the curvature of the surface becaning much 
more abrupt as it approaches the anterior margin. Surface 
of the shell marked by several, strong, concentric varices which 
become more remote away from the beak, and upon very large 
individuals become obsolete upcm the outer portion of the shell; 
they are produced into broad, lamellar extensions of the shell 
and do not continue across the post-umbnal slope. The shell 
surface is also marked by more or less irregular concentric lines 
of growth. 

Remarks.-This is one of the long range species in the New 
Jersey faunas, and is liable to occur at any horizon fromthe 
Merchantville to the Tinton. The species does not usually at- 
tain so large a size in New Jersey as it sometimes does in some of 
the southern localities, although individuals 30 mm. in height are 
sometimes met with. The little shell from Haddonfield described 
by Conrad as V. elevuta is only a young individual of V. con- 
rd i ,  and the same author's Go?lwsomo &&a is an internal cast 
of the same. The species occurs most abundantly in the Mer- 
chantville, Marshalltown, and Wenonah formations, bemg rare 
in the Woodbury. The only place where the shells themselves 
have been collected in the State is from the Marshalltown clay- 
marl near Swedesboro. 

Fortnation and locdiiy.-Merchhantville clay-marl, near 
' 

Jamesburg ( 139, 140, I ~ I ) ,  Merchantville ( 162), Lenola (163); 
Wenonah sand, near Marlboro ( 1301), near Crawfords Corner 
( 1 2 6 ~ )  ; Navesink marl, Atlantic Highlands ( I & ) ,  near Craw- 
fords Corner ( 1 2 6 ~ ) ,  near Walnford ( 14g), Mullica Hill 
( 1 6 9 ~ )  ; Red Bank sand, Red Bank ( I I ~ ) ,  Shrewsbury River 
(1g9),  near MicIdleto\vn ( I 12) ; Tinton beds, Beers Hill cut. 
south of Keyport ( 129'). 

Gographic distribution.-New Jersey, Alabama, Mississippi. 
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Veniella trlgona (Gabb). 

Plate LIX., Figs. 1-3. 

1861. V m i l k  trigonu Gabb, Proc. Acad. Nat. Sci. Phil. (1861), 
P. 324- 

1864. Venilia trigona Meek, Check List. Inv. Foss. N. A., Cret. 
and Jur., p. 13. 

1868. Ven41ia trigona Con., Cook's Geol. N. J., p. 727. 
1886. Yeniella trigona Whitf., Pal. N .  J., vol. I (Monog. U. S. 

G. S., vol. g), p. 149, pl. 19, figs. 11-14. 
1905. Vettiella trigona Johns., Proc. Acad. Nat. Sci. Phil. 

(IPS), P. 13. 

Description.-The dimensions of a nearly complete left valve 
are :  length, 58 mm. ; height, 51 mm. ; convexity, 25 mm. 
Shell subtrigonal in outline. Hinge-line strongly curved; an- 
terior margin sharply rounding into the basal margin; basal 
margin convex in front, becoming straight or slightly concave 
posteriorly; postero-basal extremity angular; posterior margin 
truncate, rounding above into the long, convex post-cardinal 
margin. Valves very ventricase with a sharply angular, strongly 
curved umbonal ridge. Beaks extending as far forward as the 
anterior margin of the shell, strongly incurved. Post-umbonal 
slope abrupt, becoming less so posteriorly, divided by an obtusely 
subangular ridge which originates back of the beak and describes 
a curve to the past-cardinal extremity; the area between the 
urnbonal and cardinal ridges is slightly concave, and is much 
broader than the area between the cardinal ridge and the cardinal 
margin. Anterior slope with a slight sinuosity just in front of 
the umbonal ridge in the lower portion of the shell; in front of 
this the surface is convex, becoming more abrupt anteriorly and 
being somewhat inflected to the antero-cardinal margin beneath 
the beak. Shell substance very thick. Surface of the shell 
rugosely marked with irregular concentric lines of growth and 
with rather broad, wrinkle-like ridges; towards the beak there 
is some evidence of two or more lamellar ridges as in V. conradi. 
The strong rugosities do not extend across the post-cardinal 
slope of the shell, this portion being marked only by the irregular 
lines of growth. In the casts the beaks are straighter, much less 
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incurved, and do not extend as far forward as the extreme 
anterior margin of the shell. The strong concentric rugosities 
of the shell are not impressed upon the surface of the casts, but 
the muscular impressions are large and strong, the anterior one 
especially being much elevated above the general surface of the 
cast, indicating the presence of a very deeply impressed mterior 
muscular attachment. 

Remarks.-There seems to be nothing about this shell which 
might not be an extreme condition of the much smaller V. con- 
radi. The external characters have been described above from 
a plaster cast taken from a very perfect mould of the outside of 
a large shell of which the internal cast is also perfectly pre~e~f2d. 
A portion taken from the apical part of the shell of the size of 
the ordinary specimens of V. conradi from the lower beds, could 
not be distinguished from members of that species. It has been 
thought best to retain V. trigona as a distinct species, however, 
because of its stratigraphic relations, it being nowhere observed 
in beds beneath the Navesink marl. In the lower beds, shells 
with the characters of V. conradi seem to be fully adult, and do 
not seem to develop further, but in the higher beds we find V.  
trigom a direct genetic successor of V. conradi, the development 
of whose shell continues much further than the shell of the earlier 
form. I t  is possible that the specimens from the higher beds 
which have been identified as V. conradi, should rather be con- 
sidered as the young of V. trigona, since it would be difficult or 
perhaps impossible to distinguish between the young of the later 
and the adults of the earlier species. 

Formation and locality.-Navesink marl, near Walnford 
(147', 148', 149) ; Tinton beds. Beers Hill cut, south of Key- 
port ( 1 2 9 ~ ) .  

Geographic distribution.-New Jersey, Alabama, Texas. ' 

Venlella ? rhomboldea Conrad. 

Plate LVIII., Figs. zz-q. 

- 1853. Venilia ? rhomboidea Con., Jour. Acad. Nat. Sci. Phil. 
2d ser., vol. 2, p. 275, pl. 24, fig. 7. 

186~. Venilia rhomboidea Gabb, Synop. Moll. Cret. Form., p. 
234 (178). 
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1864. Venilia rhomboidea Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 13. 

1868. Venilia rhomboidea Con., Cook's Geol. N. J., p. 727. 
1886. Vmi~l la  r h b o i d e a  Whitf., Pal. N .  J., vol. I (Monog. 

U. S. G. S., V O ~ .  g ) ,  p. 215, pi. 28, figs. 12-13. 
1905. Veniella rhomboidea Johns., Proc. Acad. Nat. Sci. Phil. 

('905) J P. 14. 

Description.-The dimensions of a nearly perfect internal cast 
are:  length, 19 mm. ; height, IS  mm. ; thickness, 14 mm. Shell 
trapezoidal or subriomboidal in outline. The beaks situated near 
the anterior margin, strongly incurved and directed forward. 
Anterior margin short, sharply rounded; ventral margin nearly 
straight, usually slightly convex anteriorly and straight or slightly 
concave posteriorly ; postero-basal extremity sharply angular ; 
posterior margin obliquely truncate, higher than the anterior 
margin; post-cardinal margin sloping gently backward from the 
beak, slightly convex, becoming straighter posteriorly; posterior 
cardinal extremity obtusely angular. Valves strongly, ventricose 
with a prominent, sharply angular, curved umbonal ridge; pos- 
terior slope abrupt, concave, abruptly inflected to the cardinal 
margin; anterior slope gently convex or nearly flat across the 
middle of the shell, sometimes with a slight sinus towards the 
ventral margin just in front of the umbonal ridge; anteriorly it 
curves abruptly downward to the anterior margin, and is inflected 
below the beaks. Surface of the casts marked by a few incon- 
spicuous concentric lines of growth; the muscular impressions 
faint, the posterior ones scarcely or not at  all distinguishable 
upon the casts; at the dorsal margin of the anterior muscular 
impression is a ridge-like thickening of the shell which, in the 
casts, appears as a distinct groove or furrow crossing the hinge- 
line just beneath and in front of the beaks. 

Remarks. This species has always begn considered as a mern- 
ber of the genus Veniella, and the shell does have a superficial 
resemblance to members of that genus. The hinge-characters, 
however, have not been observed, and without these the true 
generic relations of the species cannot be determined. One pecu- 
liar character of these casts which is certainly different from any 
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true members of the genus Vmidb ,  is the internal, transve~ 
ridge-like thickening of the shell at the dorsal margin oi the 
anterior muscular impression, a character which is probably of 
generic value and which is present also in the cast identified by 
Whitfield as V. decisa. Both these species have strongly enrolled 
beaks, a character in which they simulate members of the genus 
Isocardia, and they resemble, both in their general form, their 
strongly enrolled beaks, and in the transverse thickening of the 
shell mentioned above, a shell which is described by Wood as 
Isowca agmsiziil P. & R., from the Cretaceous of England. It 
is possible that they should be referred to the genus Isoarco, but 
they show no evidence of having had any Arca-like teeth, and 
before so referring them they should be carefully compared with 
the type of that genus. 

Formution and locality.-Manasquan marl, near New Egypt, 
Farmingdale. 

Geogrehic distribution.-New Jersey. 

, Venlella ? deciaa (Morton). 

Plate LVIII., Figs. 25-26. 

1833. Cardita decisa Mort., Am. Jour. Sci.: 1st ser., vol. 23, 
p. 292; vol. 24, pl. 9, fig. 3. 

1834. Cad i ta  dccisa Mort., Synop. Org. Rem. Cret. Gr. U. S., 
P. 661 9, fig. 3. 

1861. Cardita dccisa Gabb, Synop. Moll. Cret. Form., p. 160 
( 104) 

1886. Vcniellca dccisa Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., V O ~ .  g ) ,  p. 145, pl. 19, figs. 15-16. 

L)cscription.-"Shell of medium size, subquadrangular, rhom- 
boidal or triangularly rhombic in outline, dependent more or 
less on compression or distortion of the valves. Valves usually 
very ventricose, with strong, rather inflated and enrolled beaks, 
situated near the anterior end and curved anteriorly, and strongly 
angular on the back; umbonal ridge distinctly and prominently 

Monog. Cret Lam. Eng., p. 65, pl. 13, figs. 7 a-b. 
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angular, and highly arcuate in its passage from the beaks to the 
posterebasal angle of the valves. Cardinal border arcuate, the 
cardinal and basal margins subparallel and nearly equally 
curved; posterior margin squarely truncate below and sloping 
toward the hinge-line above; anterior end sharply rounded, and 
deeply excavated ben-th the beaks. Pmtero-cardinal slope 
rather abmpt. Surface of the shell, as indicated on the casts, 
smooth o r  marked on.ly by concentric lines of growth." (Whit- 
field.) 

Remaks.-Morton's type of this species has apparently been 
lost or destroyed, and it has usually been the custom to  consider 
the species as  a synonym of V. conradi. Whitfield, however, 
has revived Morton's name, applying it to  certain specimens 
which, from the locality given, probably occur in the Homers- 
town marl, but this can not be asserted with certainty because 
the form has not b e 6  met with in the recent collections, and it 
is not certain that the specimens used by Whitfield are specifically 
identical with Morton's type. In its generic characters this 
species, as interpreted by Whitfield, is evidently related to 
Veniella rhomboidea, and as has been pointed out under the dis- 
cussion of that species, both should perhaps be referred to the 
genus I s o ~ c c n  

F b r n W h  md locality.-Hornerstown marl ?, Blue Ball, and 
near Mullica Hill (Whitfield). 

Gcograplpic distribution.-New Jersey. 

'Genus ETEA Conrad. 

Etea carollnenrlr Conrad. 

Plate LIX., Figs. 4-6. 

1875. Etea cmolimuis Con., Kerr's Geol. N. Car., App. p. 6, 
pl. I, fig. 14.. 

1905. Etea carolinensis Johns.,  roc.' Acad. Nat. Sci. Phil. 
(19051, P. '4. 

Dcscriptim.-The dimensions of a shell of average size, pre- 
serving b t h  valves, are: length, 33 mm. ; height, 22.5 mm.; 
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thickness, 14 mm. Length of the largest individual ' 1  obserPed, 
I4 mm. Shell very oblique and inequilateral, the beaks obtuse, 
slightly incurved, situated about three-eights of the entire 
length of the shell from the anterior extremity. Anterior mar- 
gin somewhat narrowly rounded and passing into the basal mar- 

1 
- 

gin;  basal margin moderately convex anteriorly, becoming 
straight or  usually slightly concave posteriorly; posterior-basa 
extremity acutely angular; posterior margin rather short, 
obliquely truncate; postero-dorsal margin straight except near 
the beak where it becomes slightly convex, making an angle of 
about I 36" with the truncate posterior margin. Surface of the 
shell marked with a sharply angular or subcarinate, usually 
straight, umbonal ridge passing from the beak t o  the postem 
basal extremity of the shell; postero-dorsal slope concave from 
the umbonal ridge to  the cardinal margin, where the shell is 
sharply inflected to form a large and nearly flat escutchem; in 
front of the umbonal ridge a broad, more or less indefinite dt 
pression passes from the beak to  the sinuosity in the posterior 
portion of the ventral margin; in front of the beak the surface 
is inflected to form a rather large and broad lunule. Entire sur- 
face of the shell covered with strong, concentric lines of growth, 
which are more or  less irregular in the strength of their devel- 
opment. Hinge of right valve with a large bifid cardinal tooth 
directed obliquely backwards from beneath the beak, and a 
much smaller simple one directed forward; between these two 
teeth is a deep triangular pit, and behind the posterior one is a 
much narrower pit; two large lateral tedh are present, one in 
front and one behind the beak, the anterior one is nearer the 
beak with a broad and deep pit between it and the hinge-line, 
the posterior one is more elongate and slender, and is also sep 
arated from the hinge-line by a deep pit. The hinge of the left 
valve has two cardinal teeth, a large bifid one immediately b e  
neath the beak and a thin, very oblique one behind, with a large, 
oblique, triangular pit between the two; there are  two strong 
lateral teeth, one in front and one behind, the anterior one being 
nearer the beak and usually stronger but not so  much ex- 
tended longitudinally as the posterior one. Muscular impres- 
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sions large and strong, of a b u t  equal size; pallial line parallel 
with the truncated posterior margin for a short distance below 
the posterior muscular impression, then bending abruptly for- 
ward and continuing subparallel with the shell margin. 

Retwwks.-This species occurs abundantly in the Marshall- 
town clay-marl near Swedesboro, where it is preserved with the 
shell in perfect condition. These specimens differ somewhat 
from the original illustration of the species, but they have been 
compared with authentic examples in the National Museum, 
from the type locality at Snow Hill, North Carolina, and they 
seem to  be specifically the same. Among the Snow Hill Material 
studied there are two somewhat different forms one of which is 
essentially identical with the Swedesboro specimens, while the 
other is a smoother shell in which the strong concentric growth 
lines are absent and in which the basal margin is convex through- 
out. Conrad's figure of the type specimen is nearly intermediate 
in its characters between these two forms, but all should doubt- 
less be included in one species. The Swedesboro examples 
differ chiefly from the North Carolina ones in exhibiting a less 
wide range of individual variation. The species differs from 
E. tropezoidea in being somewhat more elongate, with the pos- 
terior, obliquely truncate margin shorter, so that the poster- 
basal extremity is lower down. 

Formation and locality.-Marshalltawn clay-marl, near 
Swedesboro ( I 77). 

Geographic distributiotr.-New Jersey, North Carolina. 

Eter trrpezoider (Conrad). 

Plate LVIIL, Figs. MI. Plate LIX., Fig. 7. 

1860. Venilia trapezoidca Con., Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 4, p. 282, pl. 47, fig. 7. 

1860. Crassatella MortmmzLthmsis Gabb, Jour. Acad. Nat. Sci. 
Phil., 2nd ser., vol. 4, p. 302, p1. 48, fig. 19. 

1861. Crassatella Mo?mwuthcnsis Gabb, Synop. Moll. Cret. 
Form., p. 168 ( I  12). 

1861. Venilia trapezoidca Gabb, Synop. Moll. Cret. Form., p. 
234 ( 178). 
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CrassuJella lineata Shum., Proc. Bost. Soc. Nat Hist, 
vol. 8, p. 201. 

Crassatella nwnmoMIla~sis Meek, Check List Inv. Foss 
N. A., Cret. and Jur., p. I I. 

Venilia trapezoidea Meek, Check List Inv. Foss. N. A, 
Cret. and Jur., p. 13. 

Craswtella Monmouthensis Con., Cook's Ceol. N. J., p. 
726. 

Venilia trapezoidea Con., Cook's Geol. N. J., p. 727. 
Etea mnmzouthensis Con., Proc. Acad. Nat. Sci. Phil 

( 1876), P. 275. 
Crmatclla Monnwrcthmsis Whitf., Pal. N .  J., vd. I 

(Monog. U. S. G. S., vol. g), p. 119, pl. 17, figs. 21-22. 

Veniella dovo l i s  Whitf., Pal. N. J., vol. I (Monog. U. 
S . G .  S. ,vol.g),p.  150,pl. 19,figs. 1-2. 

Venielb ttnpezoidea Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., ~01. g ) ,  p. 151, PI. 19, fig. 3. 

Crassatellites monmotlthensis Johns., Proc. Acad. Xat. 
Sci. Phil. ( IPS) ,  p. 14. 

Veniella stcbovalis Johns., Proc. Acad. Nat. Sci. Phil. 
(IPS),  P. '3. 

Veniella trapezoi&a Johns., Proc. Acad. Nat. Sci. Phi 

Description.-The dimensions of an average specimen are: 
length, 26 mm. ; height, 18 mm. The specimens sometimes attain 
a length of 30 mm. or more. Shell very oblique and inequilateral, 
subtrapezoidal to s~~belliptical in outline, the beaks situated about 
one-third the length of the shell from the anterior extremity. 
Anterior margin rounding into the basal margin; basal margin 
convex anteriorly and sometimes throughout, often somewhat 
gibbous in the middle, and usually slightly sinuate posteriorly; 
posterebasal extremity acutely subangular, posterior margin 
obliquely truncate, the postero-dorsal margin straight o r  slightly 
curved, sloping from the beak to the posterior hinge extremity, 
where it meets the truncated posterior margin in an obtuse angle. 
Valves with an angular or subcarinate umbonal ridge passing 
from the beak to  the postero-ventral extremity of the shell; in 
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front of the umbonal ridge is a more or less obscure depression 
o r  broad shallow sinus, which passes obliquely backward from the 
beak t o  the sinuosity in the ventral margin. The postero-dorsal 
slope concave to the cardinal margin, where the surface is 
inflected to  form the escutcheon. In front of the beak the surface 
of the shell is inflected to form the rather large lunule. In  the 
casts the muscular impressions are of moderate size, inconspic- 
uous or  somewhat strongly marked, and the free margins are not 
crenate. Surface of the shell marked by concentric lines of 
growth which vary in the strength of their development. 

Rernurks.-This specific form seems to have been described 
under several names by different authors; Conrad's name trape- 
z d a  having priority. The types of the species Vmllia trapc- 
zoidea, Crassntella nrortl~co~rtllc)tsis and L'ctliclla sl~bovnlis have 
all been carefully studied in the collection of the Philadelphia 
Academy of Science. The specimens indicated as types of C 
monmsrcthensis are four in number; the smallest of these has 
"type" marked on it in ink, and seems to be different from the 
other three; it has the shell preserved, and from its lithologic 
character seems to have come from one of the marl beds, probably 
the Navesink; this smaller specimen is apparently not the one 
which was illustrated by Gabb. The three larger individuals 
agree with the original illustration of the species in all essential 
characters, and one of them was doubtless used as the original for 
the figure; these specimens apparently came from the Merchant- 
ville formation, and are identical with V. trapezoidea and with 
the Merchantville clay specimens in the recent collections of the 
Survey. Whitfield's Vcniclla strboz~alis is certainly a member of 
the same species, although its posterior margin is somewhat 
higher and more nearly vertical than the others. The type of 
Crasatelh lineata has not been seen, but the species is represented 
in the National Museum at Washington by numerous examples 
from the type locality, and it is unquestionably specifically 
identical with the Alabama and New Jersey specimens. An 
examination of a large number of individuals of this species shows 
considerable variation in some respects, notably in the height of 
the posterior truncated margin, and in the curvature of the basal 
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margin, which is sometimes slightly sinuate posteriorly and again 
nearly straight or  slightly convex. The species resembles E. car& 
liw~lsis, but it is a shorter shell with a higher posterior margin; 
the two forms are certainly cogeneric, however, and if it is ad- 
visable to recognize Etea at all as distinct from Venielln, both 
should be placed in that genus. 

Formation and locality.-Merchantville clay-marl, near Mata- 
wan ( IOI ) ,  near Jamesburg (140, 1-11), Lenola ( 163), Ma- 
chantville ( 162). 

Geographic distn'bzltion.-New Jersey, Alabama, Texas. 

Plate LIX., Figs. 8-g. 

Crassatella Delawarcnsis Gabb, Jour. Acad. Nat. Sci. 
Phil., 2d ser., vol. 4, p. 303, pl. 48, fig. 20. 

Crassatella Delawarensis Gabb, Synop. Moll. Cret. Form., 
p. 168 (112). 

Crassatella delawarensi$ Meek, Check List Inv. Foss. h'. 
A., Cret. and Jur., p. I I. 

Cr~issatdla delawarnzsis Cook, Geol. N. J., p. 376, figure 
Crassatclla Delmarensis Con., Cook's Geol. N. J., p. 726. 
Etea Delawarensis Con., Proc. Acad. Nat. Sci. Phi. 

(187619 P. 275. 
Crassatclla Delawarettsis Whitf., Pal. N. j., vol. I 

(Monog. U. S. G. S., vol .g), p. 210, pl. 27, figs. 14-15. 
Crmsatellites delawarensis Johns., Proc. Acad. Nat. Sci. 

Phil. ( IPS) ,  p. 14. 

Description.-The dimensions of a nearly perfect specimen are: 
length, 26 mm. ; height, 19.5 mm. ; thickness, 12.5 mm. Shell 
cuneately subovate or  subtriangular in outline, highest in front, 
the beaks elevated, rather small, i n c u ~ e d ,  situated between one 
third and one-fourth the length of the shell from the anterior 
extremity. Antero-cardinal margin rather long, nearly straight 
or  slightly concave, sloping steeply forward from the beaks; 
anterior margin rather narrowly rounding into the basal margd, 
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basal margin gently convex anteriorly and straight or slightly 
concave posteriorly ; postero-basal extremity sharply rounded or 
subangular ; posterior margin slightly convex, obliquely truncate; 
postero-cardinal margin long and straight, joining the posterior 
margin in an obtusely rounded angle. From the beak to the 
postero-basal angle, a rather broadly rounded umbonal ridge 
extends in a nearly straight line; the postero-cardinal slope is 
nearly flat posteriorly, becoming a little convex towards the beak; 
the cardinal margin is sharply inflected to form the sides of 
the  narrow but rather deeply excavated escutcheon. In front of 
the umbonal ridge the shell is flattened or slightly sinuate from 
the beak obliquely backward to the basal margin; in front of the 
beak the shell is inflected along the cardinal margin to form the 
rather broad, concave lunule. Surface of the shell marked with 
moderately fine, but rather strong and regular concentric lines of 
growth, which become obsolescent back of the umbonal ridge. 

I n  the internal casts the beaks are more prominent, erect and 
rather widely separate, the shell is rather more pointed posteriorly 
and  the muscular and pallial impressions are of moderate strength. 

Remarks.-There seems to be some uncertainty as to the origin 
of the type specimen of this species. In the original description 
i t  is said to be from the "Deep Cut, Delaware and Chesapeake 
Canal," which would make its horizon about that of the Merchant- 
ville clay-marl. This type specimen is preserved in the collection 
of the Philadelphia Academy of Science, and is labeled in Gabb's 
own hand-writing, "Crosswick's N. J.," according to Johnson, 
which would make its horizon the Woodbury clay. The species 
is a very characteristic one, and shows so little variation, that it 
is not possible to mistake it, and in all the collections made since 
the species was described, it has been found only in the Manasquan 
marl. I t  seems probable, therefore, that the type specimen also 
came from this formation, notwithstanding the fact that the 
original author of the species recorded it from elsewhere. The 
two different localities assigned to the specimen by Gabb would 
indicate some uncertainty as to its true origin in that author's 
own mind. 

The species was placed in the genus Etcn by Conrad, and al- 
though the hinge-structure has not 'been observed to demonstrate 
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its generic relations, it is retained in that genus here because it 
has the general form of authentic species of the genus, and agrees: 
with them rather than with Crassatcllites in the absence of crenu- 
lations upon the inner free margin of the shell. 

Formation and locality.-Manasquan marl, Pemberton ( I ~ I ) ,  

near Farmingdale ( I 38). 
Geographic distribzction.-New Jersey. 

Genus AMBOCARDIA Whitfield. 

Ambocardla cookii Whltfleld. 

Plate LX., Figs. 1-2. 

1886. A?nboca,rdia cookii Whitf., Pal. N. J., vol. I (hlonog. 
U. S. G. S., V O I . ~ ) ,  p. 25, pl. 2, figs. 11-14. 

Description.-"Shell large and ponderous, with heavy, mas- 
sive, incurved beaks, which are strongly enrolled and situated 
near the anterior end of the shell. Valves very gibbous, very 
inequilateral and transverse, strongly cuneate in a cardinal view 
when united, being extremely ventricose opposite the beaks and 
gradually but rapidly decreasing in depth toward the posterior 
end; obliquely ovate in outline, with a short, obtusely pointed 
anterior end, straight but short cardinal line; prolonged but 
obtusely rounded posterior end; basal line strongly curved, rap 
idly declining from the anterior end, and distinctly sinuate near 
the middle of the shell by a broad, shallow, but well-defined 
oblique sulcus, which passes from the beak t o  the basal margin 
just in front of the strongly rounded and prominent umbonal 
ridge. External ligament strongly marked, and extending the. 
length of the posterior cardinal line and deeply imbedded in a 
narrow escutcheon. Lunule large and deep, strongly defined, 
with sharply angular margins. Substance of the shell thick and 
dense, and the surface marked with close comparatively strong 
concentric lines or ridges, and apparently with a thick epidermis. 
Anterior muscular scar large and deep, situated close t o  the mar- 
gin in the pointed anterior end. Other muscular imprints not 
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determined and the features of the hinge are as yet unknown. 
Pallial line apparently simple." (Whitfield.) 

 omt ti on and locality.-Raritan clay, Sayreville, near Wood- 
bridge, East Brunswick (Whitfield). 

Geographic distribution.-New Jersey. 

Super-funllp ASTARTACEA. 

Femily ASTARTIDAB. 

Genus ASTARTE Sowerby. 

Aaarts veta Conrad. 

Plate LX., Fig. 3. 

1869. Astarte vet0 Con., Am. Jour. Conch., vol. 4, p. 279, pl. 
20, fig. 4. 

1870. Astarte veta Con., Am. Journ. Conch., vol. 5 ,  p. 227. 
1886. Astarte veta Whitf., Pal. N. J., vol. I (Monog. U. S. G. 

S., vol. g), p. 23, pl. 2, fig. I. 

Description.-"Mr. Conrad described this species as 'Ovate, 
from ventral margin to beak, compressed, equilateral; beaks 
prominent, oblique; anterior ventral margin rounded, posterior 
obliquely truncated; posterior end truncated and situated much 
above the line of the base (cast).' In comparison he says, 'this 
species is marly allied to, if not identical with, Astarfe Triasina, 
Dunker.' \ 

"I have not been able to  obtain specimens agreeing with the 
above description, nor to  find the type specimen used by Mr. 
Conrad. The form of the shell would indicate that it beldged 
t o  the genus Astwte, but beyond that there appears to  be no real 
evidence of its generic relations more than there is to other 
species found in these clays. The outline of the shell might 
suggest that it was a young individual of what I have herein 
called Gnathodon tenuidens, but the apparent want of gibbosity 
would not agree. S o  for the present at least the species will have 
to be left as it is." (Whitfield.) 
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Remarks.-This species has not been met with in recent in- 
vestigations of the Survey and nothing can be added to Whit- 
field's discussion. 

Fortnation md 1oculity.-Raritan clay, near Washington 
(Conrad.) 

Geograjhic distribution.-New Jersey. 

Genus ERIPHYLA Gabb. 

Erlphyla conradi (Whitfleld). 

Plate LX., Figs. 4-8. 

1886. Gouldiu conradi Whitf., Pal. N. J., vol. I (Monog. U. 
S. G. S., vol. g), p. 125, pl. 18, figs. 1-3. 

1905. Eriphylo conradi Johns., Proc. Acad. Nat. Sci. Phil. 
(1905>, P. 14. 

Descriptwn.-"Shell small, the largest specimen observed not 
exceeding three-sixteenths of an inch in its greatest diameter. 
Valves subtriangular, approaching a quadrangular outline by the 
truncation of the p t e r i o r  extremity, which gives the valves 
when seen from the exterior much the form and character of a 
young Crmsa.iclla, which is also added to by their moderate 
convesity. Beaks small and pointed. Anterior and posterior 
sides of the cardinal margin straight, forming a little more than 
a right angle with each other, the posterior side being nearly 
one-half longer than the anterior, and the basal line somewhat 
regularly rounded. Surface of the shell marked by concentric 
undulations, which are abruptly bent in crossing the umbonal 
ridge. Posterior umbnal  slope flattened. Lunule rather long 
and narrow. Substance of the shell thin. Ligamental pit of 
the hinge small in the left valve, and the posterior cardinal 
tooth-cavity linear ant1 extending nearly the entire length of the 
cardinal border. In the right valve the pit is larger and the 
anterior lateral tmth-cavity more strongly marked. Muscular 
scars and pallial line distinctly marked in the right valve 
(figured), but much less strongly so in the left one, which is 
thinner in substance, although a slightly larger valve." (Whit- 
field.) I . , 
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Remarks.-The specimens in the recent collections which have 
been identified with this species do not ag;ee with the original 
description and illustration of the species as well as might be 
desired. They are usually larger shells with less elevated beaks 
and less markedly truncate posteriorly. All the specimens ob- 
served, however, are more or less imperfectly preserved. 

Formation a d  locality.-Merchantville clay-marl, near James- 
burg (139, 140, 141 ), Lenola (163), hlerchantville (162) ; 
Woodbury clay, near Matawan ( I O ~ ) ,  Haddonfield ( 183). 

Geographic distribution.-New Jersey. 

Erlphyla decemnaria (Conrad). 

Plate LX., Fig. 9. 

1869. Gouldia decemnaria Con., Am. Jour. Conch., vol. 5, p. 48, 
pl. 9, fig. 4. 

1886. Gouldia decemnaria Whitf., Pal. N. J., vol. I (Monog. 
U. S .G.  S . ,vol .g) ,p .  I24,pl. 18,fig.4. 

1905. Eriphyla decemnaria Johns., Proc. Acad. Xat. Sci. Phil. 
( '905) 9 P. '4. 

Description.-"Shell minute, subquadrangular in outline and 
but slightly convex. Anterior and cardinal margins nearly at 
right angles with each other, the posterior and cardinal margins 
being rounded. Surface marked by very prominent, thickened, 
concentric ribs, parallel to the border of the valve, and separated 
by smooth, flattened interspaces. Hinge-structure and other in- 
ternal characters unknown." (Whitfield.) 

Remarks.-This species has not been met with in the recent 
collections of the Survey, and is known only from the type speci- 
men, a little shell scarcely 2 mm. in height. 

Formation and locality.-Woadbury clay, Haddonfield (;83). 
Geographic distribrition.-New Jersey. 

Erlphyla decllvis (Conrad). 

Plate LX.. Fig. 10. 

1869. Gouldia declivis Con., Am. Jour. Conch., vol. 5, p. 48, pi. 
9, fig. 5. 
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1886. Gouldia declivis Whitf., Pal. N. J., vol. I (Monog. U. S 
G. S. ,vol .g) ,p .  126,pl. 18,fig. 11. 

Description.-"Minute, triangular, compressed, equilateral, 
summit acute; posterior extremity angular, disk with numerous 
very regular, close concentric lines." (Conrad.) 

Remarks.-The type specimen of this species seems to have 
been lost or destroyed, and no others have been met with in any 
of the more recent collections. The original specimen was only 
about 2 mm. or a little less in width. The description given above 
is Conrad's original definition of the species. 

Formation and locality.-Woodbury clay, Haddonfield (183). 
Geographic distribution.-New Jersey. 

-\ 
Erlphyla parill8 (Conrad). 

\ Plate LX., Fig 11. 

1 8 5 ~  Astorte par;lis co ., our. A Q ~ .  Nat. Sci. Phil., 2d w.9 

vol. 2, p. "., 1861. Astmrte porilis Gabb, Syno . Cret. p. 
(100). 

1864. Astarte parilk &k, Check List In'. Foss. N. A') 
and Jur., p. I I. 

4 

1868. Gouldio parilis Con., Cook's Geol. 
1886. Gouldia parilis Whitf., Pal. N. I (Monog. U. S. 

G. S., vol. g), p. 126, pl. 18, figs. 12: 

1905. Eriphyla parilis Johns., Proc. Acad. t Nat. Sci. Phil. 
('905), P. 14. \ 

i 
compressed ; Description.-"Small, triangular, equilateral- 

situ- basal margin regularly rounded; angles of the end 
con- ated at about equal distances from the apex and base; 

centrically undulated." (Conrad.) 
...& Remarks. The above is Conrad's original definition cr 

species. The type specimen in the collection of the Philadel 
Academy of Sciences is so badly injured that its true 
cannot be recognized. The specimen illustrated by Whitfield as 
a probable member of the species is only an impression o f  the 
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anterior portion of a Trigonia probably T. cufaulenk. No 
specimens have been found in the recent collections of the Survey 
which can be referred to the species. 

Formt ion  and locality.-Unknown, Monrnouth County (Con- 
rad). 

Geographic distributwu.-New Jersey. 

Genus CRASSATELLITES Kruger. 

Crauatelllter aubplanur (Conrad). 

Plate LXI., Figs. 1-4. 

Crc~ssatella subplana Con., Jour. Acad. Nat. Sci. Phil., 
2nd ser., vol. 2, p. 274, pl. 24, fig. g. 

Cracisatella. lintea Con., Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 4, p. 279, pl. 46, fig. 5 .  

Crassafella linten Gabb, Synop. Moll. Cret. Form., p. 168 
, 

(112). 
Crmsatella sttbplnnn Gabb, Synop. Moll. Cret. Form., p. 

169 (113). 
Crassatella lintea Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. I I. 

Crassatella iubplatua Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. I I. 

Crmsatella lirttea Con., Cook's Geol. N. J., p. 726. 
Crasslptella subplana Whitf., Pal. N. J., vol. I (Monog. 

U. S. G.S. ,vol .g) ,p .  121,pl. 18,figs. 14-16. 
Crassatellites l i m t m  Johns., Proc. Acad. Nat. Sci. Phil., 

(19051, P. 14- 
Crac.safellites subplantis Johns., Proc. Acad. Nat. Sci. 

Phil. ( ~ g o g ) ,  p. 14. 

Description.-The dimensions of a small specimen, a nearly 
perfect right valve, are : length, 36 mm. ; height, 28 mm. ; con- 
vexity, 6 mm. Large individuals grow to a length of 50 m m  
or more. Shell broadly subovate in outline, beak obtuse, situated 
about one-third the length of the shell from the anterior extremity. 
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Antero-cardinal margin straight or  slightly concave, sloping 
downward from the beak; ariterior margin rounding into the 1 
basal margin, moderately convex throughout to the postero-basal 
extremity, which is obtusely subangular; posterior margin short, 
truncated nearly vertically or slightly inclined; ptero-cardinal 
margin gently convex, sloping downward from the beak and 
meeting the posterior margin in an obtuse angle. Surface of the 
shell with an obtusely angular umbonal ridge, which passes from 
the beak to the postero-basal angle in nearly a straight line, the 
post-cardinal slope slightly concave to the cardinal margin; the 
post-cardinal margin sharply inflected to  form a rather deeply 
excavated escutcheon ; antero-cardinal margin inflected to form a 
deep but rather ill-defined lunule. Surface of the shell marked 
by regular, somewhat imbricating, concentric lines of growth, 
and often by a few broader concentric undulations towards the 
margin. Hinge of the right valve with a strong cardinal tooth 
transversely striate on its ~ t e r i o r  surface, directly beneath the 
beak. Behind it is a very large and broad triangular pit, with a 
much smaller secondary pit just behind the lower end oi the 
tooth; in front of the cardinal tooth is a small triangular pit 
about equal in size to the secondary pit behind, and in front of 
this pit a low, obscure, tooth-like ridge extends obliquely forward 
to  the upper margin of the anterior muscular scar. hhscular 
impressions strong and about equal in size. 1nner margin of the 
free edge of the shell crenate. 

Re~narks.-The above description is based largely upon a very 
perfect right valve from the Marshalltown clay-marl near Swede  
boro. The more usual method of preservation in the Navesink 
marl is in the form of internal casts. These casts have much the 
same general form as the shell described, but are proportionately 
lower, and the short, truncate posterior margin of the shell itself 
is not differentiated from the curving postero-cardinal margin; 
the beaks are rather large, directed forward, and elevated above 
the hinge-line; the muscular and pallial impressions are strongly 
defined. These common casts of the Navesink marl were a p  
parently identified as C. vadosa by Whitfield, at least in part, but 
after a study of the types of that species as well as numerous other 
examples from the South, it has not seemed possible to identify 
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any of the New ~ e r k e ~  specimens with that species. C. subplana 
di f fers  from C. vadosa in its much more depressed-convex valves, 
those of C. vcTdosa being quite ventricose, especially towards the 
umbo, although in $heir general outline and surface markings the 
two species are much alike. 

Formution and locality.-Marshalltown clay-marl, near 
Swedesboro ( 1 7 7 ) ~  Marshalltown (190) ; Wenonah sand, near 
Marlboro (130) ; Navesink marl, Alantic Highlands ( I O ~ ) ,  near 
Walnford (148'), Crosswicks Creek (147', 149, 1g5), near 
Jacobstown ( 1 5 0 ) ~  Mullica Hill ( 169) ; Red Bank sand, near 
Red Bank ( I  16) ; Tinton beds, Beers Hill cut, south of Keyport 
( 12g6, 12g7, 12ge), near Freehold (132). 

Geographic distribution.-New Jersey. 

Cranatelllter tranrverrur (Gabb). 

Plate LXI., Fig. 5 .  

1861. Crassatella tranmersa Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861), P. 364. 

1864. Crassatella trans7Jcrsa Meek, Check List Inv. Foss. S. A., 
Cret. and Jur., p. I I .  

' 

1868. Crassatella transversa Con., Cook's Geol. N. J., p. 726. 
1876. Etea tratln,crsa Con., Proc. Acad. Nat. Sci. Phil. ( 1 8 7 6 ) ~  

P. 275. ' 

1886. Crassafella transversa \Vhitf., Pal. X. J., vol. I (Monog. 
U. S. G. S., vol. g ) ,  p. 122, pl. 17, figs. 16-17. 

1905. Crassatellitcs tranmcrstts Johns., Proc. Acad. Nat. Sci. 
Phil. (rgog),  p. 14. 

Description.-The dimensions of an internal cast are : length, 
49 mm. ; height, 32 mm. ; thickness, 20 mm. Sliell very inequi- 
lateral, higher in front than behind, the beaks pointed in the in- 
ternal casts and nearly erect, situated about one-third the length 
of the shell from the anterior extremity. Anterior margin con- 
vex in front, rounding to the hinge-line above and into the basal 
margin below; basal margin convex anteriorly and colicave pos- 
teriorly; postero-basal margin sharply rounding into the obliquely 
subtruncate posterior margin, which rounds into the dorsal mar- 
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gin above. Valves with an umbonal ridge &tending in a nearly 
straight line from the beak obliquely backward to  the postem 1 
basal extremity of the shell, becoming more angular posteriorly. 

or slightly convex. Surface of the shell marked with somewhat 

I The pastero-cardinal slope rather narrow, - flat, slightly concave , 

regular, rather strong, concentric lines of growth which are less 
conspicuous back of the umbonal ridge. In internal casts the mus- 
cular impressions are conspicuous and of about equal size. Free 
margin of the shell crenate. 

Remarks.-In the recent collections of the Survey, this specie 
has been observed only in the Wenonah sand near Marlboro 
where it occurs in the condition of modified casts of the interior 
and impressions of the outside of the shell, by reascm of the com- 
pression of the imbedding material after the solution of the shdl 
substance. The type specimen; which is the only individual pre- 
viously recorded, is a clean cut internal cast with the muscular 
impressions strong, and without the markings of the external 
surface of the shell impressed upon it. The Marlboro specimens, 
however, agree so closely in their general form, size and propor- 
tions with the type specimen, that there can be little or  no doubt 
as to their identity. Conrad's illustration of C. ripleyunur' has 
much the form of this C. trmsversus, and it is possible that the 
two forms may be identical. 

For~lwtio?~ a ~ i d  locality.-Wenonah sand, near Marlboro 
( 1 3 d ) .  

Geographic distribution.-New Jersey. 

Craa~te l l l tes  cuneatua (Gabb). 

Plate LXI., Figs. 11-12. 

,1860. Crossatella pteropsis Gabb, Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 4, p. 395, pl. 68, fig. 28. (Not C. pteropJiJ 
Con., Jour. Acad. Nat. Sci. Phil., ad ser., vol. 4, p. 279, 
pl. 46, fig. 9.) 

1861. Crossatella cutteato Gabb, Synop. Moll. Cret. Form., pp. 
168, 169 (112, 113). 

l Proc. Acad. Nat. Sci. Phil. (1872), pl. I, fig. 7. 
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1864. Crassatella cutleata Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. I 1. 

1886. Crassatella ctrneata Whitf., Pal. N. J., vol. 1, (Monog. 
U. S. G. S., vol. g) ,  p. 1x8, pl. 17, figs. 18-20. 

Descriptiot~.-Shell small, the dimensions of a nearly complete 
internal cast are: length, 16 mm. ; height, 10. j mm. ; thickness, 
6.5 mm. Subovate in outline, cuneate behind. Beaks erect, rather 
prominent, situated about one-third the length of the shell from 
the anterior extremity. Antero-cardinal margin sloping forward 
from the beak; anterior margin rounding into the basal margin; 
basal margin convex in front and straight or slightly concave 
posteriorly ; posterior margin short, truncate ; post-cardinal mar- 
gin long, sloping backward from the beak and meeting the pos- 
terior margin at the extremity of the hinge-line in an obtuse angle. 
An obtusely subangular umbonal ridge passes in a nearly straight 
or  slightly concave line from the beak to the posterebasal ex- 
tremity; the posterecardinal slope flat or slightly concave, the car- 
dinal margin inflected. Surface of the shell marked with rather 
strong, regular, concentric lines of growth. In well preserved in- 
ternal casts the post-cardinal margin and the truncate posterior 
margin are not sharply differentiated, the posterior extremity of 
the shell being rather sharply rounded. The muscular scars 
prominent in the casts. When the internal casts are well pre- 
served to the margin of the shell, the free margins are finely 
crenate. 

Remarks.-This is a small species and can usually be distin- 
guished by its subcuneate posterior extremity. No specimens 
preserved in such a manner as to exhibit the hinge-characters have 
been observed, but there can be little or no question as to its 
proper generic position. The species occurs most commonly in 
the Merchantville clay-marl, and Whitfield's specimens from Mon- 
mouth, probably meant for Monmouth County, doubtless came 
from that horizon. 

Formation and locality.-Merchantville clay-marl, near Ma- 
tawan ( IOI) ,  near Jamesburg ( 141 ), Lenola ( 163) ; Wenonah 
sand, near Craw fords Corner ( 1 2 6 ~ ) .  

Geographic distribution.-New Jersey. 
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Crauatelliter prorur (Conrad). 

Plate LXI., Figs. 6-7. 

1869. Crassatclla prora Con., Am. Jour. Conch., vol. 5 ,  p. 43, 
pl. I,  fig. 8. 

1876. Etea prora Con., Proc: Acad. Nat. Sci. Phil. (1876), p. 

275. 
1886. Crassatella prora Whitf., Pal. N. J., vol. I (Monog. C. 

S. G. S., vol. g) ,  p. 120, pl. 17, figs. 10-11. * 
1905. Crassatellitcs p r o w  Johns., Proc. Acad. Nat. Sci. Phil. 

( rgos) ,  P. 14- 

Dcscripfion.-"Shell below a medium size, transversely sub 
elliptical when considered exclusive of the projection of the . 
beaks, but transversely broad triangular if they are considered. 
Valves rather ventricose for the genus; beaks very large, nearly 
central or a little nearest the anterior end, strongly projecting, 
and in the cast, the only condition in which it is known, nearly 
erect and moderately distant. Posterior cardinal margin regu- 
larly sloping from !he beaks to the narrowly rounded posterior 
extremity; anterior side of the beaks excavated and the anterior 
end more broadly rounded than the opposite end; basal line 
broadly curved. Umbonal ridge scarcely angular. Surface, as 
shown on the casts, marked by comparatively strong, regular, 
concentric ridges, and marked just anterior to  the umbonal angie 
by a proportionally broad sulcation passing from near the beaks 
to the base. Muscular scars distinct." (Whitfield.) 

The dimensions of the type specimen are: length, 22.5 ma; 
height, 15 rnm. ; thickness, 10 mm. 

Reimrks.-This species has been only rarely met with in the 
recent collections of the Survey. I t  is of a rather exceptional form 
for species of this genus, in its subelliptical outline and its nearly 
central beaks. It is quite different in all its characters so far as 
they are preserved, from typical members of the genus Etea 
where Conrad has referred it, although the hinge characters 
have not been observed. I t  seems better, therefore, to allow it 
to remain in the genus where it was originally placed, than to 
transfer it to another. 
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Formatiott atld locality.-Merchantville clay, near Matawan 
( IOI  ) Crosswicks (Conrad). 

Gcograplcic dktribution.-New Jersey. 

C r a u ~ t e l l i t e r  iittomlir (Conrad). 

Plate LXI., Figs. pro. 

1869. Crassatella littoralis Con., Am. Jour. Conch., vol. 5 ,  p. 
41, PI. I, fig. 3. 

1886. Crac;satella cor~rudi Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., ~01. g ) ,  p. 209, pl. 28, figs. 1-5. 

1886. Crassdelka litturdis Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g ) , p .  212,pl.28, figs. 6-7. 

Descripbiost.-The dimensions of an incomplete right valve, 
upon which the shell is partially preserved, are: length, 35 mm.; 
height, 29 mm. ; convexity, 8 mrn. Shell subovate in outline, with 
moderately convex valves; beaks situated at about the anterior 
third of the shell. Antsrecardinal margin sloping steeply down- 
ward from the beak, the anterior margin rounding regularly 
into the basal margin; basal margin regularly convex; postero- 
basal extremity rather abruptly rounding; posterior margin 
gently convex, nearly vertically or a little obliquely subtruncate; 
post-cardinal margin sloping backward to the posterior hinge 
extremity; greatest height of the shell opposite the beaks. A 
more or  less obscure, rather broadly rounded umbonal ridge 
passes from the beak to the postero-basal angle. Surface of the 
shell marked with somewhat regular and rather strong con- 
centric lines of growth, which seem to  k most strongly marked 
anteriorly. Shell substance rather thick, and when the outer 
surface is exfoliated a series of more or less conspicuous radiat- 
ing markings can k seen. Inner surface of the free margin of 
the shell crenate. In the internal casts, the usual condition of the 
species, the beaks are prominent, highly elevated, and rather dis- 
tant, the muscular and pallial impressions are of moderate 
strength; the urnbonal ridge is variable, k i n g  subangular or  
broadly rounded in some individuals, and in others scarcely dif- 
ferentiated at  all in the casts. 
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Remarks.-Whitfield has recognized two distinct species of 
Crassatellites from the Manasquan marl, of about the same size 
and very similar in form. Internal casts belonging to one or the 
other of these species are not uncommon in the fauna of this bed 

I 

near Farmingdale and elsewhere, but it is practically impossible 
to identify the two forms with any certainty. The  most essential 
difference between the two forms, judging from a careful study 

. of the descriptions and illustrations, together with a t  least a por- 
tion of the typical specimens used by Whitfield, is to  be found in 
the character of the surface markings of the shells, C.'littoralis 
having rather strong, regular, approximate, concentric lines of 
growth, while C. conradi has rather fine radiating cosk. A 
careful study of the specimens, however, seems to show without 
doubt that these differences are only differences in the preserva- 
tion of the shells, specimens having the actual surface intact betng 
marked with the concentric lines of growth, while those s;>edmens 
upon which the shell surface is exfoliated, exhibit the radiating 
cost=. Whitfield's illustration of C. littoralis showing the shell 
surface (fig. 6 ) ,  is a great deal restored, and on the specimen 
itself, certain portions of which have been more or  less deeply 
exfoliated, the radiating costae are clearly vizible at several points. 
On the other hand, one of the type specimens of C. conradi 
(figs. 4-5), preserves a portion of the shell on the side opposite 
to that which is illustrated, upon which fine radiating costae an 
clearly seen, but upon careful examination it can be seen that 
the actual shell surface has been nearly all removed and at those 
points where it still remains it is concentrically marked; a p r -  
tion of the shell of this same specimen is also shown in the illus- 
tration marked with concentric lines of growth, although in its 
present condition the specimen has lost this portion of the shell. 
From this it will be seen that the surface ornamentation of the 
shells does not constitute a legitimate means of distinguishing the 
two species. The differences in the outlines of the casts also 
seem to be nonessential. Practically all specimens are more or 
less imperfect about the margin, so that they appear to be of 
various forms, and the angularity and prominence of the urnbonal 
ridge seems to be a variable character that cannot be depended 
upon for specific value. From all these considerations, therefore, 
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.t seems impracticable to recognize two distinct species of these 
shells, and they have all been thrown together in one species, 
C'. littoralis. Conrad originally described this species as coming 
from the Eocene beds at Shark River, but this was doubtless an 
error, and was one which might easily have been committed 
considering the close stratigraphic and lithologic relations of the 
Shark River and Manasquan formations. There is no known 
Shark River shell which could be easily mistaken for the she11 
under discussion, while the common casts and occasional shells 
in the Manasquan agree quite closely with the form which 
Conrad described. Another species which should be considered 
in this place is C. rhonzbea Whitf., which occurs in the same 
fauna, but which is considerably larger. than the typical form of 
C. littoralis; the casts of this species, except in their larger size, 
are not very essentially different from the smaller ones, neither 
are the surface markings of the shell inconsistent with C. littoralis. 
It therefore seems quite possible, indeed not improbable, that C. 
rhombea may also be considered as a synonym of C. littoralis, 
this name having been applied merely to the exceptionally large 
individuals. For the present, however, this species will be con- 
sidered as distinct. 

Formation and locality.-Manasquan marl, near Farmingdale 
(138), near New Egypt ( 155), Shark River, Squankum (Whit- 
field). 

Geographic distributiort.-New Jersey. 

Crauatelllter rhombea (Whitfield). 

Plate LXI., Fig. 8. 

1886. Crassatella rhombea Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., V O ~ .  g ) ,  p. 213, pl. 27, figs. 16-19. 

Description.-The dimensions of a large. internal cast are : 
length, 52 mm.; height, 43.5 mm.; thickness, 29 mm. Shell 
subrhomboidal in outline or, exclusive of the projection of the 
beaks, subovate, widest posteriorly; beaks large, prominent and 
rather distant, considerably produced above the hinge-line, situ- 

36 PAL 
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ated at about the anterior third of the shell's length. hero- 
cardinal margin sloping steeply forward from the beaks; anterior 
margin rounded from the lower extremity of the lunule into the 
regularly convex ventral margin ; postero-basal extremity round- 
ing somewhat abruptly into the gently convex, obliquely sub 
truncate posterior margin ; postero-cardinal margin sloping back- 
ward from the beak to the posterior extremity of the hinge-line. 

, Free margin of the shell crenate internally. Valves prominently 
rounded along an oblique line from the beak to  the postero-basal 
extremity, but without a distinct umbonal ridge. Surface of the 
shell marked by more or less irregular concentric lines of growth, 
and by more or less indistinct radiaiing costa, which are finer 
in front becoming regularly larger posteriorly, the larger ones 
being a little over one millimeter in width. 

Rmrks.-This species is the largest member of the genus rec- 
ognized in the fauna of the Manasquan marl, and occurs most 
commonly in the form of internal casts. In these casts the beaks 
are more erect than in specimens with the shell preserved and they 
seem to be a little nearer the center of the shell. The muscular 
impressions are large and prominent and are connected by the 
well-defined pallial impression. 

F o r n ~ t i o a  and locality.-Manasquan marl, New Egypt and 
Squankum (Whitfield). 

Geographic distributiot1.-New Jersey. 

Genus SCA~IBULA Conrad. 

Scambula perplana Conrad. 

Plate LXI., Figs. 13-14. 

1869. Scambuh, perplanu Con., Am. Jour. Conch., vol. .5, p. 48, 
pl. 9, figs. 7-8. 

1872. Scabtila pcrplana Con., Proc. Acad. Nat. Sci. Phil. 
(1872),p.  51,pl. I ,  fig. 2. 

1886. Sca~nbulo perplaua Whitf., Pal. N. J., vol. I (Monog. U. 
S. G. S . , V O ~ . ~ ) ,  p. 123, pl. 18,figs. 8-10. 

I ~ S .  Crnssatellitcs (Scnmbula) pcrplanus Johns., Proc. Acad. 
Nat. Sci Phil. (rgog),  p. 14. 
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Description.-"Shell small, triangularly ovate, very transverse, 
with very sharp, pointed, and recurved beaks, situated just within 
:he middle third of the length of the shell and nearest to the 
interior end. Valves flat, marked by fine concentric lines of 
~ o w t h  and a few (three or four) broad, oblique undulations of 
h e  surface which pass from the posterior hinge-line forward to 
:he basal margin. There are also a few obliquely concentric 
wrinkles on the anterecardinal margin which extend only a short 
distance over the disk of the valve. Along the position of the 
posterior umbonal ridge, the surface str ia are abruptly deflected 
upward, marking the position of the ridge and defining the pos- 
terior slope of the valve. Posterior end of the valve narrow 
and truncate; anterior end obtusely angular; basal margin regu- 
larly and broadly arcuate. Inner margin of the valves crenulate; 
muscular scars small and faintly marked." (Whitfield.) 

Remks.-This species has previously been known from but 
a single locality, Haddonfield, New Jersey. I t  is now recognized 
in two other localities, at Lorillard in the Woodbury clay, the 
same horizon as the Haddonfield specimens, and a t  a locality near 
Marlboro in the Wenonah sand. The Lorillard specimens are, 
for the most part, fragmentary, but they are usually larger than 
those from Haddonfield, one specimen having a length of 25 mm., 
and the broad, oblique undulations are more conspicuous. The 
Marlboro specimens do not grow larger than those from Haddon- 
field and seem to lack entirely the oblique undulations. 

Formation and locality.-Woodbury clay, Haddonfield ( 1 8 3 ) ~  
and Lorillard (102) ; Wenonah sand, near Marlboro (130). 

Geogrclptiic distribution.-New Jersey. 

Super-famllp CYRENACEA. 

Family UYRHNIDAE. 

Genus CORBICULA Megerle. 

Corblcula annocla (Conrad). 

Plate LXII., Figs. 1-3. 

1869. Astarte antrosa Con., Am. Jour. Conch., vol. 4, p. 279, 
pl. 20, fig. 5. 
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1870. Astarte anilosa Con., Am. Jour. Conch., vol. 5, p. 227. 

1886. Corbiczrla, anrtosa Whitf., Pal. N. J., vol. I (Monog. U. S 
G. S., V O ~ .  g ) ,  p. 26, PI. 2, figs. 2-4. 

D.escriptiorz.-"Suborbicular, convex, very inequilateral, ven- 
tral and anterior margins regularly and nearly equally rounded; 
posterior end truncated, direct (cast.) ." (Conrad). 

"I have before me two specimens which I have referred to this 
species. They are both somewhat distorted by compression and 
retain but little of the substance of the original shell, other than 
the epidermis, which has been very strong, and a ferruginous 
replacement of the ligament. The specimens are both very ven- 
tricose, with a somewhat subquadrangular outline and a moder- 
ately angular umbonal ridge. The beaks are small and nearly 
anterior, hinge line short and oblique, with a small ligament. 
Anterior end short and rounded, while the posterior is broadly 
truncated, corresponding to the rather broad and abrupt postere 
cadinal slope. If I have rightly identified the species, there can 
be no reason for referring it to Artarte in the light afforded by the 
two specimens, but every appearance would indicate their rela- 
tions to the genus Corbicula, with which I have placed it." 
(Whitfield.) 

Formation and locality.-Raritan clay, Sayreville and Wood- 
bridge (Whitfield). 

Geographic distribrcfion.-New Jersey. 

Corblcula ? emacerata Whitfleld. 

Plate LXII., Figs. 4-5. 

1886. Corbiczrla ? ermccrafo Whitf., Pal. N.' J., vol. I (Monog. 
U. S. G. S., vol. g), p. 26, pl. 2, figs. 5-6. 

Descriptiotl,.-"She11 of rather small size, transversely ellip- 
tical or subovate in outline, and moderately ventricose. Beaks 
moderately large but not prominently so, 'and situated at about 
the anterior fourth of the length of the shell. Anterior end of 
the shell the highest, the anterior margin narrowly rounded; 
basal line strongly curved and the posterior end narrow and 
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obliquely truncate, the cardinal portion rapidly sloping with a 
slight curvature to the extremity of the moderately sized liga- 
ment; hinge line short and oblique to  the axis of the shell. Um- 
bonal angle distinct but not marked, and the cardinal slope nar- 
row and rather abrupt. Surface marked only by fine concentric 
striae, which appear to have been confined principally to the epi- 
dermal layer." (Whitfield.) 

Fortnation and locality.-Raritan clay, near Woodbridge. 
Geographic distribution.-New Jersey. 

Super-family CARDITACEA. 

Family OARDITIDasl. 

Genus CARDITA Bruguicre. 

Cardita intermedia Whitfleld. 

Plate LXII., Figs. 6-8. 

1886. Cardita internrediu Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., ~01. g) ,  p. 2.09, pl. 28, figs. 14-15. 

Description.-The dimensions of the type specimen are: length, 
20 mrn. ; height, 17 mm. ; thickness, 12.5 mm. Shell subovate 
in outline exclusive of the beaks, broadest posteriorly. The beaks 
large and prominent in the casts, considerably elevated a b v e  the 

' 

hinge-line, situated in front of the middle, inclined forward. 
Hinge-line arcuate; anterior margin narrowly rounded; basal 
margin strongly convex; posterior margin broadly rounded. 
Valves ventricose; the muscular scars rather small but distinct. 
Shell marked by 10 or 12 rather strong radiating ribs whose 
presence is sho\vna in the casts only along the ventral border be- 
tween the two muscular scars. 

Renzarks.-This species' has not been certainly met with in the 
recent collections, tlie above description being based upon Whit- 
field's figure and description and the type specimen ~vhich is pre- 
served in the collectio~l of Columbia Cniversity. 

r;'onttation a.nd locality.-? Vincentown sand, near Deal (122) ; 
Manasquan marl, Farmingdale (Whitfield.) 

Geographic distributiott..-New Jersey. 
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Genus VETERICARDIA Conrad. 

Vetericardla crenalirata (Conrad). 

Plate LXII., Figs. 9-10. 

Astarte crenalirata Con., Jour. Acad. Nat. Sci. Phil.. 
2nd ser., vol. 4, p. 282, pl. 46, fig. 25. 

Asfarte crenulirata Gabb, Synop. Moll. Cret. Form., p. 
156 (roo).  

Astarte crenulaJa Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 11. 

Astate corbicda Con., Am. Jour. Conch. ? vol. 3, p. 11. 

Goddiai ? crenlrlirata Con., Cook's Geol. N. J., p. 726. 

Vetocardia crozulirata Con., Am. Jour. Conch., vol. j, 

P. 43, PI. I, fig. 23. 
Veterica,rdicll crenalirata Con., Proc. Acad. Nat. Sci. Phil. 

(18721, P. 52, PI. I ,  fig. 4. 
Veterkmdia crenulirata Whitf., Pal. N. J., vol. I 

(Monog. U. S. G. S., vol. g),  p. 128, pl. 18, figs. 5-7. 

Description.-"Shell small, not exceeding one-fourth of an 
inch in length in adult individuals, subtriangular o r  broedly sub 
elliptical in outline, with very ventricose valves and proportion- 
ally large, suberect beaks, which are situated a little in advance 
of the middle. Surface marked by from 13 to 18 concentric 
varices, according to the size of the shell, which gradually 
increase in strength with increased growth of the shell. These 
become obsolete at the margin of the proportionally large and 
deeply impressed lunule. Interspaces flattened at the bottom, 
and about as wide as the sharply elevated varices. There 
are also fine, but distinct elevated radiating lines crossing the 
ridges and interspaces, becoming much stronger on the spaces 
than on the ridges. In the interior the muscular imprints are 
faintly marked and of moderate size, and the margin of the 
valves is strongly and deeply crenulated by the radiating ridges. 
Hinge-plate moderately strong and the teeth well marked." 
(Whitfield.) 
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Remarks.-This species has previously been recorded only 
from the Woodbury clay, but in the recent collections of the Sur- 
vey a single incomplete impression of a specimen has been de- 
tected in the Merchantville clay-marl. 

Formation and locality.-Merchantville clay-marl, Lenola 
( I 63)  ; Woodbury clay, Haddonfield ( I 83). 

Geographic distribution.-New Jersey, Mississippi. 

Super-family CHAMACEA, 

Family DIOEEtATIDABl. 

Genus DICERAS Lamark. 

Dlcerar dactylolder Whftfleld. 

Plate LXII., Figs. I 1-12. 

1886. B c w a s  dactyloides Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., VOI. g), p. 131, PI. 18, figs. 26-27. 

Description.-"A cast of a single valve of what appears to be 
without question a Dkeras occurs in the collection. I t  is rather 
slender in its proportions, and makes nearly twethirds of a volu- 
tion in its curvature, and is apparently a cast of a left valve, 
judging from the curvature of the beak. The muscular scar is 
very large, and has been deeply impressed in the shell, as the scar 
is considerably raised on the cast and is nearly half as long as the 
cast itself. On its front margin there is the filling of a deep 
groove, which is longitudinally marked with lamellose stria, 
from the edges of the shell lamella:; and on the opposite side of 
the cast occurs a flattened surface from the thickening of the shell 
below the hinge-tooth, probably. 

The striations on the filling of the groove bordering the mus- 
cular imprint would lead one to suspect the cast might be of a 
valve of Caprina, but their lamellose character somewhat denies 
this reference, and the general character of the specimen would 
rather indicate a Diccras. The specimen is quite obscure, besides 
being the only one known, and consequently affords almost no 
means of comparison with previously described species. It, how- 
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ever, appears much more slender in its proportions than tbt 
species known from Texas and other southern localities, as wdl 
as more strongly enrolled." (Whitfield.) 

Remarks.-The type specimen of this species is the only ex- 
ample which has been observed, the species not having been ma 
with in the recent collections of the Survey. 

Formation and 1ocnlity.-Navesink marl, Bruere's marl pit, 
near Walnford (Whitfield). 

Geographic distributiort.-New Jersey. 

Family OAPRINIDAB 

Genus CAPROTINA d'orbigny. 

Caprotlna Jeroeyenair n. ap. 

Plate LXII., Figs. 13-15. 

Description.-The type specimen with a maximum length of 
21.5 mm., a width of 13 rnrn., and a depth of 1 5  mm. Beaks 
curving to the left. Lower valve much deeper than the upper, 
attached by nearly one-half its entire surface, the beak projecting 
far beyond that of the upper valve. Upper valve moderately 
convex. The shell substance is preserved only on a portion of 
the upper valve where the surface markings are seen to be very 
narrow but rather highly elevated, sharp, radiating costae, the 
interspaces being twice as wide as the ribs; the radiating mark- 
ings are crossed by very fine concentric lines of growth. On 
the internal cast both the radiating and concentric markings are 
faintly impressed. 

Renurrks.-This species is founded upon a single individual 
preserving both valves. It is for the most part a cast of the 
interior of the shell, but a portion of the shell itself is preserved 
upon the upper valve, and sufficient fragments of the shell arc 
still preserved upon the lower valve to show that the surface 
markings were essentially the same on both. The specimen is 
nearly complete, the beak only of the lower valve being injured. 
The species should be compared with Ca.protina cmomam.w.fk 
d'orbigny,' from the Upper Cretaceous of France. 

'Pal. Franc., Terr. Cret., vol. 4 p. 261, pl. 595, figs. 1-4 
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Formation and locality.-Navesink marl, near Crawfords Cor- 
i e r  ( 1 2 6 ~ ) .  

Geographic distribution.-New Jersey. 

Genus UNICARDIUM d'orbigny. 

Unlcardium umbonata (Whittleld). 

Plate LXII., Figs. 16-17. 

r886. Sphr io la  zcmbonata Whit., Pal. N. J., vol. I (Monog. 
U. S.G. S . ,vo l .g ) ,p .  I52,pl. I g , f i g ~ .  17-18. 

rgog. S p k i o l a  rmbona.tcm Johns., Proc. Acad. Nat. Sci. Phil. 

(1905)P P. 14. 

Description.-The dimensions of a large left valve are: 
length, 57 mrn.; height, 54 mm.; convexity, 18.5 mm. Shell 
very thin; subcircular or slightly subquadrangular in outline. 
Cardinal margin arcuate, edentulus; anterior margin broadly 
rounded, its most anterior point being at or below the middle, 
rounding below into the basal margin; basal margin curving 
upward at each end, straighter in the middle; posterior margin 
usually a little shorter than the anterior, regularly rounded or 
some times a little straightened in the middle. Beaks strongly 
incurved, pointing forward, situated at the middle or  a little back 
~f the middle of the cardinal margin; urnbones prominent, much 
devated above the hinge-line. Valves strongly convex o r  ventn- 
cose, the anterior slope somewhat more abrupt than the pos- 
terior, slightly compressed towards the cardinal extremities. 
Surface of the shell marked only by concentric lines of growth 
which are more or less irregular in the strength of their develop- 
ment. 

Remarks.-This species was described by Whitfield from a 
very imperfect cast of the interior, and was referred to the genus 
Tphaeriola without any knowledge of the hinge characters. In 
the recent collections of the Survey specimens preserving the 
shell have been secured from the Marshalltown clay-marl near 
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Swedesboro, and from these it has been learned that the hinge 
is edentulous, a character which prohibits its reference to the 
genus Sphamiola. The hinge characters, as well as the general 
form and characters of the shell, seem to  agree in all essgnial 

respects with members of the genus Unicardium, and the species 
is therefore transferred to  that genus. 

Formation and locality.-Marshalltown clay-marl, near 
Swedesboro (177) ; Navesink marl, Atlantic Highlands (I&'), 

near New Egypt ( 147'). 
Geographic distribution.-New Jersey. 

Genus LUCINA Bruguiere. 

Lucina cretacea Whitfield. 

Plate LXII., Fig. 18. 

1869. Conrad, Am. Jmr .  Conch., vol. 5 ,  pl. 9, fig. 14. 
1886. Lucina cretacea Whitf., Pal. N. J., vol. I (Monog. U. 

S. G. S., ~01 .  g ) ,  p. 129, pl. 18, figs. 23-25. 

Descriptwst.-"Shell rather below a medium size, subcircu- 
lar in outline, with the anterior and posterior margins forming a 
very broad angle (140' to 160') with each other; ,giving in 
some instances a nearly straight hinge-line, with the rather small, 
pointed beaks slightly projecting beyond the line, and a slight 
excavation in front, formed by the depression of the very narrow 
lunule ; while behind the beaks the ligament is deeply sunken bc 
tween the projecting shell margins. Surface of the shell marked 
by strong lamellose concentric lines, which are rather distant, 
and where there has been no wearing or abrasion they some 
times roll backward, and form a hollow rounded concentric 
ridge. On the posterior side the shell is marked by a rather 
deep constriction passing from the beak to  the posterior margin 
just behind the umbonal ridge, or sometimes giving a sunken 
postero-cardinal area. In the interior the muscular markiw 
are very deep and strong, and the hinge-plate narrow, the right 
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valve being characterized by a single cardinal tooth, which is 
grooved on the surface, and by an anterior pit." (Whitfield.) 

Remarks.-An illustration of this species was published by 
Conrad as indicated above, but without name or description. 
Whitfield found specimens in the collections of the Philadelphia 
Academy of Science labeled "Cyclas cretacea" in Conrad's hand- 
writing, and adopted Conrad's specific name, but Whitfield him- 
self is the real author of the species. 

The  species attains a much greater size at times, than is indi- 
cated by Whitfield's illustration, the larger one of the specimens 
figured by that author having a length of 16 mm. and a height 
of 15 mm. The larger specimens from Lorillard are frequently 
over 20 mm. in length. 

Fortnution and locality.-Cliff wood clay, Cliff wood Point 
( 10 j), near Matawan (186) ; Woodbury clay, near Haddonfield 
( 164, 165, 183), Crosswicks (168), near Matawan (101 ), Loril- 
lard ( 102) ; Red Bank sand, Shrewsbury River ( I 16), near 
Middletown ( I I 2). 

Geographic Gistm'bution.-New Jersey, Alabama. 

Luclna rwedcrboroenria n. ep. 

Plate LXII., Figs. IWI. 

Description.-The dimensions of a small but nearly perfect 
individual are: height, 13.5 mm. ; length, 14 mm. ; thickness, 
6 mm. The dimensions of another left valve are: height, 14.5 
mm.; length, 16 mm. The larger individuals sometimes attain 
a height of 20 mm. Shell subcircular, varying from a little 
higher than long to slightly longer than high. Beaks small, point- 
ing forward. Valves depressed convex with a very obscure arcu- 
ate umbonal prominence extending from the beak obliquely to 
the postero-basal margin ; post-cardinal margin sharply inflected 
to  form a narrow and deep escutcheon; in front of the beaks 
the margin is sharply inflected to form a small but profound 
lunule. Surface of the shell marked by rather fine, more or less 
irregular concentric lines of growth. Hinge-line arcuate; hinge 
of the left valve with a large, triangular cardinal tooth beneath 
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the beak, and another obscure one directed obliquely backward, 
in front of the beaks is a single lateral tooth beneath the lunnle 
and close to the shell margin, back of the beak and remote from 1 
it, extending nearly to the posterior extremity of the hingeline, 
is a low, elongate, posterior cardinal tooth. 1 

Formation and locality.-Marshalltown 'clay-marl, n a r  
Swedesboro ( I 77). 

Geographic distribution.-New Jersey, Mississippi. 

F d y  DIPLODONTIDAB. 

Genus TENEA Conrad. 

Tenea parill8 Conrad. 

Plate LXIII., Figs. 1-6. 

1860. Mysia (Diplodonta) parilis Con., Jour. Acad. Nat. Sci. 
Phil., 2d ser., vol. 4, p. 278, pl. 46, fig. 16. 

1870. Tenea parilis Con., Am. Jour. Conch., vol. 6, p. 73, pl. 3, 
fig. 12. 

1875. Trnea parilis Con., Kerr's Geol. N. Car., App. p. 8, pL 
2, fig. 25. 

1884. Tmea parilis Tryon, Syst. and Struct. Conch., vol. 3, p. 
216, pl. I 19, fig. 72. 

1886. Dosinia Gabbi Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., vol. g ) ,  p. 161, pl. 22, figs. 4-5. 

1886. Tenea pinguis Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., vol. g ) ,  p. 163, pl. 22, figs. 1-2, not fig. 3 (not 
T. pingtiis Con.). 

1905. Tenca parilis Johns., Proc. Acad. Nat. Sci. Phil. (IPS), 
P. 15. 

Description.-Shell in large examples attaining a length and 
height of 38 mm. ; the depth of each valve being 13 rnrn. The 
valves more or less strongly and evenly convex, subcircular, ob 
scurely subquadrangular or subovate in outline, beaks prominent, 
directed forward, slightly incurved. The post-cardinal margin 
deeply inflected. Each valve furnished with two cardinal teeth 
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a n d  no laterals. Muscular impressions rather large but not 
deeply impressed, pallial line with a deep, narrow, acutely sub- 
angular sinus, whose inner extremity is directed towards a point 
between the beak and the anterior muscular impression. Sur- 
face of the shell nearly smooth, marked only by fine lines of 
growth. 

Rmmrks.-The type specimens of Lucinn pinguis Con. and 
Mysia gibbosa Gabb, are certainly members of the same species, 
but that of Mysia parilis Con., seems to be a distinct form, al- 
though it has frequently been considered as a synonym of the 
others. Both species are here referred to the genus Talea. T. 
pingtiis has not been observed to grow as large as T. pnrilis; it 
is much more gibbous, the entire shell being almost globular in 
form, and it seems to have been marked with stronger concentric 
lines of growth. The only authentic examples of the species 
seem to have come from the Navesink marl, while T. parilis occurs 
in the lower formations, although it has also been observed in 
the Red Bank sand. Whitfield's type of Dosinia gabbi is a good 
typical example of the form here considered as T. parilis, and 
one of the specimens he has illustrated as T. pinguis is also a 
typical representative of this species, although gomewhat more 
ovate than usual. The hinge characters have not been observed 
in any of the examples in the recent collections of the Survey, 
but the specimen upon which the genus Tcnea was established 
came from the Woodbury clay near Haddonfield where the fauna 
is &sentially like that at  Lorillard. The specimens of T. parilis 
from Lorillard are much larger than the type of the species, but 
there are specimens of the species in the National Museum from 
the typical locality in Tippah County, Mississippi, which are much 
larger than the type. Considerable individual variation is ex- 
hibited among different examples of the species, the more usual 
form is subcircular or obscurely subquadrangular, but occasion- 
ally one is met with which is more nearly subovate in outline. 
Many of the southern examples of the species retain the shell 
itself, which is very thin and marked only by fine, concentric lines 
of growth. 

Forrnntioga and locality.--Cliffwood clay, Cliffwood Point, 
( I 05) ; Merchantville clay-marl, near Jamesburg ( I 4 I ), Lenola 
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( 163) ; Woodbury clay, Lorillard ( ~ o z ) ,  near Matawan (103)) / 
near Haddonfield (164, 165, 183) ; Wenonah sand, near Caw- 
fords Corner ( I 26a), near Marlboro ( I 3 d  ) ; Navesink marl, 
Crosswicks Creek ( 1 q S ,  195) ; Red Bank Sand, Shrewsbnr). 
River ( I 19) , Red Bank ( I 16) ; Tinton beds, Beers Hill cut, 
south of Keyport ( 1 2 9 ~ ) .  

Geographic distribution.-New Jersey, North Carolina, Mis- 
sissippi, Texas, Arkansas. 

Tenea plngulr Conrad. 

Plate LXIIL, Fig. 7. 

Lucitra pirtguis Con., Jour. Acad. Nat. Sci. Phil., 2d ser., 
V O ~ .  2, p. 275, pl. 24, fig. 18. 

Mysia gibbosa Gabb, Jour. Acad. Nat. Sci. Phil., 2d ser. 
vol. 4, p. 302, pl. 48, fig. 17 (not 18). 

Lucina pinguis Gabb, Synop. Moll. Cret. Form., p. 195 
(138). 

Lucina pinguis Meek, Check List Inv. Foss. N. A., Cnt. 
and Jur., p. 12. 

Lttcina ? pinguis Con., Cook's Geol. N. J., p. 726. 
Tntea pinguis Gabb, Proc. Acad. Nat. Sci. Phil. (1876), 

P. 307. 
Tnrea pinguis Whitf., Pal. N. J., vol. I (Monog. U. S. 

G. S., vol, g),  p. 163, pl. 22, fig. 3 (not figs. I-2= 

Tenea parilis). 
T m a  pinguis John., Proc. Acad. Nat. Sci. Phil. (~gog),  

P. 15. 

Description.-Shell small, the dimensions of one specimen 
being: height, 7. mm. ; width, 8 mrn. ; thickness, 6 mm.; sub 
circular or obscurely subquadrangular in outline. Valves ex- 
tremely ventricose or gibbous, giving to the entire shell a nearly 
globular form. Umbones very prominent, the beaks incurved 
and directed forward. Surface of the shell marked by somewhat 
prominent concentric lines of growth. 
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Remarks.-The relations of this species to T. parilis have been 
lly considered in connection with the discussion of that species. 
apparently differs from T. parilis chiefly in its smaller size, 

; greater gibbosity and its stronger concentric lines of growth. 
Formation atrd locality.-Navesink marl, near Walnford 
:48". 
Geographic distribution.-New Jersey. 

Genus CARDIUM Linneus. 

Cardium nucleolur (Whitfield). 

Plate LXIII., Figs. %g. 

386. Criocardiz~m ?rucleolu.s Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S.,vol. g), p. 214, pl. 28, figs. 10-11. 

Description.-The dimensions of the type specimen are : height, 
o rnm.; width, 10 mm.; thickness, 7.5 mm. Shell obscurely 
uadrangular in outline. Hinge-line arcuate; anterior and basal 
largins forming a single regular curve; postero-basal extremity 
harply rounded ; posterior margin obliquely truncate. Beaks 
.early central, erect, moderately incurved and closely approxi- 
;late. Valves ventricose with a subangular umbonal ridge from 
he beak to the postero-basal margin; posterior slope narrow 
a d  abrupt; in front of the umbonal ridge the surface is regu- 
arly curved to the anterior margin. Muscular impressions dis- 
inct and rather large on the casts; inner free margins of the 
ralves crenate. Surface characters and hinge unknown. 

Remarks.-This is a peculiar, small, rotund form which is the 
>nly representative of the genus yet observed from the Manasquan 
narl. Whitfield referred the species to the subgenus Criocardium, 
)ut in the absence of any knowledge of the surface features of 
:he shell this reference can only be considered as tentative. I t  
seems to be a rare form as it has not been met with in the recent 
:ollections of the Survey. 

NEW JERSEY GEOLOGICAL SURVEY



5 76 CRETACEOUS PALEONTOLOGY. 

Formatio,~ and locality.-Manasquan marl, Farmingdale 
(Whitfield). 

Geographic distribution.-New Jersey. 

Cardlum wenonah n. ep. 

Plate LXIII., Figs. 10-16. 

Description.-The dimensions of an average right valve are: 
height, I 2 mm. ; width, I 2 mm. ; convexity, 4 mm. Large in- 
dividuals rarely attain a height of nearly 20 mm. Shell, exdu- 
sive of the projecting beaks, subrhomboidal in outline. Hinge- 
line nearly straight ; anterior margin rounded, mast convex above 
the middle, curving rather abruptly below into the gently convex 
basal margin which is subparallel with the hinge-margin; pos- 
tero-basal margin abruptly rounded; posterior margin gently 
convex, slightly oblique, straighter than the anterior margin. 
Beaks small, pointed, incurved, situated at  about the middle of the 
hinge-line and but little elevated above it. Along a line extend- 
ing from the beak obliquely backward to the postero-basal ex- 
tremity, is a rounded umbonal prominence, but the most promi- 
nent portion of the valve is usually in front of this line near the 
center of the shell; the posterior slope from the umbonal promi- 
nence is rather abrupt, nearly flat or slightly concave, the valves 
becoming somewhat compressed towards the cardinal extremity; 
in front the surface curves gently upward to the center of the 
valve, then downward, becoming a little more abrupt as it a g  
proaches the anterior margin. Muscular impressions inconspicu- 
ous. Lateral teeth of the hinge strong, nearly horizontal in 
position, the anterior one sloping downward a little more than 
the posterior; cardinal teeth not clear in the specimens. Free 
margins of the valves crenate. Surface of the shell marked by 
about 30 squarish, flat-topped, radiating costa, about as wide 
or a little wider than the interspaces. In the condition in which 
the type specimens are preserved, these costae are impressed upon 
the surface of the casts from the margins to the beaks, but a n  
rounder on top than on the outside of the shell. 

Remarks.-At its typical locality in the top of the Wenonah 
sand near Marlboro, this species occurs in great abundance. The 
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shells themselves have been removed by solution and the soft 
material in which they were buried, has been compressed so it 
is possible that the radiating costae of the outside of the shell 
have been impressed more strongly upon the surface of the casts 
than they would be under other conditions. A large proportion 
of the specimens in this locality have been more or  less distorted, 
but there is little difficulty in recognizing the species by reason of 
its small size and its smooth costze which are always about 30 
in number. In the undistorted specimens the subrhomboidal out- 
line is always quite noticeable. 

This species occurs abundantly at .Corsicans, Texas, with the 
shell itself perfectly preserved. In the central portion of the in- 
side of the shell in the Texas examples, there are radial rows of 
rather large pits occupying the position of the interspaces between 
the ribs on the outside. These pits pierce the inner layers of the 
shell only, but when the outside is slightly exfoliated they appear 
as perforations through the shell. The surface is marked by 
concentric, sublamellose lines of growth which are frequently 
eroded. The species should be compared with C. choctawensis 
Shum.,' but that species possesses much more conspicuous con- 
centric markings which give to the ribs a crenulated appearance. 

Formation and locality.-Wenonah sand, n&r Marlboro 
( 130) ; ? Red Bank sand, near Middletown ( I 12). 

Geographic distribution.-New Jersey, Texas. 

Cardium eufauienolo Conrad. 

Plate LXIII.. Figs. 17-20. 

1860. Cardium Eufaulensis Con., Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 4, p. 282, pl. 46, fig. 12. 

1861. Cardium Eufalensis Gabb, Synop. Moll. Cret. Form., p. 
162 (106). 

1864. Cardium eufalense Meek, Check List. Inv. Foss. N. A,, 
Cret. and Jur., p. 12. 

1868. Cardiscnt ( Trachycardiz~~~r) Eiifalense Con., Cook's Geol. 
N. J., p. 726. 

'Trans. St. Louis Acad. Sci., vol. I ,  p. 599; also White's Cont. to Pal., No. z, 
pl. 18, figs. 7 a-c. 

37 PAL 

NEW JERSEY GEOLOGICAL SURVEY



5 78 CRETACEOUS PALEONTOLOGY. 

1876. Cardium ( Trachycardium) Eufalense Gabb, Proc. Acad. 
Nat. Sci. Phil. (1876), p. 310. 

Not 1886. Cardiurn Etlfaulensis Whitf., Pal. N. J., vol. I 

(Monog. U. S. G. S., vol. g), p. 132, pl. 20, figs. 17-19. 

Description.-The dimensions of the internal cast of a left 
valve'are : height, 26.5 mm. ; width, 21.5 mm. ; convexity, g mm. 
Shell obliquely ovate in outline. Hinge-line arcuate; anterior 
and basal margins rounding regularly with slightly decreasing 
curvature from the anterior cardinal extremity t o  the postere 
basal extremity ; postero-basal margin rounded ; posterior mar- 
gin gently convex or nearly straight, always straighter than the 
anterior margin. Beaks small, acute, incurved, only a little 
elevated above the hinge-line. Valves strongly conv'ex, with a 
rounded umbonal prominence passing obliquely backward from 
the beak to  the posterebasal extremity ; posterior slope short, 
abrupt, nearly flat or  sometimes slightly concave; anterior slope 
much longer, convex, becoming a little more abrupt anteriorly. 
Muscular impressions inconspicuous on the casts, the inner 
free margins of the valves crenate, surface of the casts some- 
times smooth, sometimes showing impressions of the radiating 
ribs half way to the beak from the margin. Outer surface 
of the valves marked by from 35 to  40 angular, radiating 
casta, where the shell is exfoliated these ribs appear to be hol- 
low or tubular and their position is indicated by depressed fur- 
rows instead of elevations. 

Remarks.-The specimens which were referred to this species 
by Whitfield really belong to two different species, neither one 
of them being the true C. eufmlcnsis. The specimens which have 
been identified as C. ez~faulensis in the present report, agree closely 
with Conrad's original description and illustration, and agree 
with authentic specimens from the South. They have been recog- 
nized only in the Wenonah sand, where they are associat6d with 
C. longstreeti, but differ from that species in being more elongate 
and relatively narrower, and more regularly oval in outline with- 
out the subangular postero-basal extremity. The radiating ribs 
of the two species are also very different, those of C. eufarrlensis 
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being broader, less abruptly elevated from the interspaces, and 
lacking the small nodes upon their summits. The specimens ob- 

. served vary somewhat in outline, some individuals being rela- 
tively lower and broader than the one whose dimensions are 
given. 

Formation and locality.-Wenonah sand, near Crawfords Cor- 
ner (126~). 

Geograpttic distriblrtio?r.-New Jersey, North Carolina, Ala- 
bama, Mississippi, Arkansas. 

Cardium Iongotreeti n. sp. 

Plate I,XIII., Figs. 21-22. 

~escr$tio,t.- he dimensions of the internal cast of a left 
valve are: height, 33 mm. ; width, 31 mm. ; convexity, 10 mm. 
Shell obliquely subovate in outline. Hinge-line arcpate; antero- 
cardinal margin nearly straight, sloping downward from the 
beak to the anterior hinge extremity, curving below without 
break into the anterior margin; anterior and basal margins 
rounding with a regular, slightly decreasing curvature from the 
anterior hinge-extremity to the postero-basal extremity; poster* 
basal extremity subangular, situated considerably above the base 
of the shell ; posterior margin obliquely truncate, rounding above 
to the posterior hinge-extremity. Beaks small, acute, incurved, 
moderately elevated above the hinge-line, pointing slightly hack- 
ward at  their tips. Valves with an  umbonal prominence passing 
obliquely from the beak to  the postero-basal extremity, in the 
casts it is subangular, but in the shell itself more rounded; the 
most prominent portion of the shell lies in front of this umbonal 
ridge; posterior slope narrow, somewhat flattened or  concave; 
anterior slope gently convex across the middle of' the shell, be- 
coming more abrupt towartls the anterior margin. The inner 
free margins of the shell strongly crenate, and the radiating ribs 
present upon the internal casts half way or  more to  the beaks. 
Muscular impressions inconspicuous upon the casts. Surface 
of the shell marked by about 38 rather high, angular ribs with 
small, more or less distant nodes along their summits; these 
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ribs grow regularly larger in passing from the anterior cardind 
extremity to the p tero-basal  angle, those upon the posterior 
slope are notably thinner and more sharply angular than thost 
upon the central and anterior portion of the shell, and one, about 
the second or third from the postero-cardinal extremity, is much 
higher and more conspicuous than the others. 

Forrttation a d  locality.-Wenonah sand, near Crawfords Cor- 
ner ( I 263 ) . 

Geographic distributio~t.-New Jersey. 

Cardlum whltfleldl n. sp. 

Plate LXIV.. Fig. 8. 

1886. Cardiz~~n eufmdcrtsis Whitf., Pal. N. J., vol. I (Monog. 
U. S.. G. S., vol. g ) ,  p. 132, pl. 20, fig. 17 (not figs. 
18-19). (Not C. a f 4 e n s k  Conrad.) 

Description.-The dimensions of an internal cast are: height, 
58 mm. ; width, 55 mm. ; thickness, 38 mm. Shell subcircular 
in outline; hinge-line nearly straight; anterior and basal margins 
curving with a regular, slightly decreasing curvature from the 
anterior hinge extremity to  the postero-basal region; postem 
basal extremity a little more sharply rounded; posterior margin 
convex, a little straighter than the anterior. Beaks, in the cast, 
rather small, nearly erect, acute, incurved, but little elevated above 
the hinge-line. Valves mderately convex, their greatest promi- 
nence along an oblique line from the beak to  the postero-basal 
extremity, the umbonal prominence not at all angular; anterior 
slope long and gently convex, becoming somewhat compressed 
towards the cardinal extremity; posterior slope shorter and more 
abrupt, compressed towards the cardinal extremity, but less so 
than the anterior. Muscular impressions on the cast incon- 
spicuous, the posterior one much the larger. Lateral hinge-teeth 
large and strong, horizontal in position, the anterior and pos- 
terior ones about equidistant from the beaks; cardinal hinge- 
teeth moderately strong. Inner free margins of the valves 
strongly crenate all around. Surface of the shell marked by 
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about 60 to  64 radiating ribs which are impressed upon the casts 
up to the umbonal region. 

Remarks.-Whitfield's figure 17 of his Cardizcm eufadensis is 
possibly a representative of this species, but it is proportionately 
somewhat narrower than any of the specimens which have been 
observed. The species differs from C. ezrfacletlsis in its more 
nearly circular form, its straighter and practically horizontal 
hinge-line, and its much larger number of costa. I t  is also much 
larger than the original illustration of that species. 

Formutio~t and locality.-Woodbury clay, Lorillard ( 102). 
Geogrcnpttic ddistribzution.-New Jersey. 

Cardlum cllffwooden8ir n. sp. 

Plate LXIV., Figs. 1-4. 

Dmcription.-The dimensions of the internal casts of two 
valves, the larger a right and the smaller a left valve, are: 
height, 25 mm. and 18 mm.; width, 25 mm. and 18 mm.; con- 
vexity, 7 mm. and 6 mni. Shell obliquely subovate in outline; 
hinge-line arcuate; the anterior and basal margins from the an- 
terior cardinal extremity to the posterebasal extremity, describe 
a nearly regular semicircle; posterebasal margin more sharply 
rounded; posterior margin gently convex, straighter than the 
anterior margin. Beaks situated near the middle of the hinge- 
line, small, acute, slightly elevated above the hinge-line in the 
internal casts. Valves only moderately convex; anterior slope 
long and regularly convex; posterior slope much shorter, more 
abrupt, slightly flattened. Muscular impressions on the casts 
inconspicuous. Lateral hinge-teeth strong, sloping slightly 
downward from the beak on each side; characters of the cardinal 
teeth not clear' in the casts. Inner free margin of the shell 
strongly crenate. Surface of the shell marked by about 35 or 
40, squarish, flat-topped, radiating costa, slightly wider than the 
interspaces, and by fine concentric lines which are stronger upon 
the tops of the radiating costa. 

Formzition anrt locality.-Cliffwood clay, Cliffwood Point 
(185)) near Matawan (107). 

Geogra$hk distribution.-New Jersey. 
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Cardlum lorillardenrir n. sp. 

Plate LXIV., Figs. 5-6. 

Description.-The dimensions of the internal cast of a leit 
valve are : height, 30 mm. ; width, 25 mm. ; convexity, 10 mrn. 
Shell oblique, subovate to subrhomboidal in outline. Hinge-line 
nearly straight; anterior and basal margins curving with a 
gradually decreasing curvature from the anterior cardinal ex- 
tremity nearly to the postero-basal extremity; postero-basal ex- 
tremity more sharply rounded; posterior margin obliquely trun- 
cate, a little convex above and below, straight or  nearly straight 
in the middle. Beaks situated at about the middle of the hinge- 
line, prominent, elevated above the hinge-line, acute, incurved. 
pointing anteriorly. Valves with a subangular umbonal promi- 
nence or ridge extending from the beak obliquely backward to 
the postero-basal extremity; anterior slope long and nearly regu- 
larly convex, posterior slope abrupt, usually a little concave. 
Surface of shell marked by about 40 or 45 angular radiating 
costae a little narrower than the intervening furrows, and by very 
fine, concentric, sublamellme lines which are much more con- 
spicuous upon the anterior faces of the radiating costae. 

Remarks.-This species can be easily distinguished from any 
other member of the genus in the New Jersey Cretaceous faunas, 
by reason of its subangular umbonal ridge, its obliquely truncate 
posterior margin, and by the peculiarity of the fine, concentric, 
sublamellose lines upon the surface being much more conspicuous 
upon the anterior faces of the costae. 

Formation and locality.-Woodbury clay, Lorillard (102). 
Geographic distribritio?r.-New Jersey. 

Cardlum ripleyanum Conrad. 

Plate LXV., Figs. 4-6. 

1869. Cardium ripleya+tr~m Con., Am. Jour. Conch., vol. 5, p. 
96, PI. 9, fig. 6. 

1886. Cnrdiiiiit riplcynnlirrl iiThitf., Pal. N. J., vol. I (Monog. 
U. S. G. S . , V O ~ . ~ , )  p. I32,pl. 20,fig. 14. 
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1905. Cnrdium ripleyanum Johns., Proc. Acad. Nat Sci. Phil. 

('905), P. '5. 

Description.-The dimensions of an internal cast are: height, 
4.5 mm. ; width, 4 mm. ; thickness, 3 mm. The height of one of 
the largest individuals observed is 5.3 mm. Shell subcircular in 
outline, slightly higher than wide, cordate in end view. Hinge- 
line relatively long, a little arched; anterior, basal, and posterior 
margins rounded. Beaks rather prominent, elevated above the 
hinge-line, incurved. Umbones prominent, the surface sloping 
rather abruptly both in front and behind; shell compressed to- 
wards the cardinal extremities, more so behind than in front. 
Surface of the shell marked with about 22 subangular, radiating 
ribs, slightly narrower than the interspaces, also by fine, con- 
centric, sublamellose lines. 

Remarks.-This little species is not an uncommon member of 
the Woodbury clay fauna, being less common in the Cliffwood , 

and Merchantville. I t  was originally described from the Wood- 
bury clay formation near Haddonfield. 

Fomtaiior~ a~zd locality.-Cliff~\rood clay, Cliffwood Point 
( I O ~ ) ,  near Matawan ( 189) ; Merchantville clay, near James- 
burg ( 139, 140, 141 ), Lenola ( I  63) ; Woodbury clay, Lorillard 
( 102), near Matawan ( I O ~ ) ,  near Haddonfield ( 183, 168. 165, 
164). 

Geographic distribution.-New Jersey. 

Cardlurn 8pillrnani Conrad. 

Plate LXIV:, Figs. g-11. 

1858. Cardium spillmuni Con., Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 3, p. 326, pl. 34, fig. 3. 

1864. Carditcm (Liocardizu~t) spillfrtani Meek, Check List In+. 
Foss. N. A., Cret. and Jur., p. 13. 

1886. Cardiunt (Protocardilr)~~) perelorlgaturtr Whitf., Pal. N. 
J., vol. I (Monog. U. S. G. S., vol. g) ,  p. 136, pl. 20, 

figs. 20-21, pl. 21, figs. 4-5. 
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1886. Pachycardiwm burlingtoneme Whitf., Pal. N. J., v d  I 
(Monog. U. S. G. S., vol. g),  p. 138, pl. 21, figs.67. 

1905. Cardiutn (Lavicardium) perelongaturn Johns., Proc. 
Acad. Nat. Sci. Phil. ( ~ g o g ) ,  p. 15. 

1905. Cardium (Lm'cardiu?n) burlingtoneme Johns., P m  
Acad. Nat. Sci. Phil. ( ~ g o g ) ,  p. 15. 

I 905. Cardilcln ( L m i c m d i i ~ n )  spdlmani Johns., Proc. Acad 
Nat. Sci. Phil. ( ~ g o g ) ,  p. 15. 

Description.-The dimensions of a nearly perfect internal cast 
are: height, 87 rnrn.; width, 55 mm.; thickness, 60 mm. Shell 
more or less narrowly subovate in lateral view, and cordate in 
end view. Hinge-line rather short, arched, extending further 
downward in front than behind; anterior margin convex, the 
curvature becoming greater below; basal margin regularly 
rounded; posterior margin longer and straighter than the an- 
terior, usually slightly convex, sometimes straight or slightly 
sinuate in the casts a little above the middle. Beaks situated 
back of the middle of the hinge-line, strongly elevated above it 
in the casts, pointed, incurved, and distinctly curved forward. 
Umbones prominent, the most prominent portion of the shd 
being in an oblique line from the beaks to  the postero-basal 
margin, this umbonal prominence being not at all angular. The 
posterior slope much more abrupt than the anterior, its surface 
conspicuously impressed above the middle of the shell a b u t  half 
way between the top of the umbonal prominence and the p- 
terior cardinal extremity. Muscular impressions large, the an- 
terior ones deeply impressed, the poste'rior ones scarcely or not 
at all differentiated from the surface of the casts. The left valve 
with two strong cardinal teeth beneath the beak with a pit be- 
tween, right valve with a single cardinal tooth; anterior lateral 
teeth more remote from the cardinal teeth than the posterior 
ones, and also apparently much stronger. Inner free margin 
of the valves crenate along the posterior margin, smooth along 
the basal and anterior margins. Surface of the shell marked 
by radiating ribs upon the posterior slope, which, in the internal 
casts at least, continue only from the margin up to the umbonal 
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prominence; central and anterior portions of the shell marked 
by concentric lines of growth only. 

Remarks.-Both of the species described by Whitfield froin 
New Jersey as C w d i m  perelo~gotuim and Pmltyca.rdium bur- 
lingtoneme, are certainly internal casts of the shell described by 
Conrad from Mississippi as C m d i ~ t n  spillmuni, the example to 
which the last of the two names was applied being an exception- 
ally broad specimen. The species is for the most part restricted 
to the Navesink marl, where it attains its maximum size. The 
specimens which have been rarely noticed in the Merchantville 
clay are  usually small, although Whitfield's P. bwlingtonense is 
a very large example. The internal casts, in which condition the 
species usually occurs, have some resemblance to those of the 
species described in this report as C. kdimmli, but they are 
usually larger than that species, the beaks have more of a for- 
ward curvature, the anterior portion of the hinge-line is longer 
and extends further down towards the base of the shell, the 
anterior muscular impressions are lower in position, and the shell 
is  radiately ribbed posteriorly. When the shell itself, with its 
external markings is preserved, it is not possible to confuse the 
two species. 

Fornrcztiote mid locality.-Merchantville clay-marl (rare), near 
Matawan (1004, 101); Navesink marl, Atlantic Highlands 
( I&) ,  near Walnford ( 14g2), Crosswicks Creek (I@', 147', 
1g5), near Jacobstown ( I 50). 

GeograpItic distribution.-New Jersey, Alabama, Mississippi, 
Texas, Oklahoma. 

Cardium kUmmeii n. sp. 

Plate LXVI., Figs. 1-3. 

Descriptiorz.-The dimensions of a rather small internal cast 
of a right valve are : height, 45 mm. ; width, 34 mm. ; convexity, 
17.5 mm. Large individuals sometimes attain a height of 70 
mm. or  more. Shell subovate in lateral view, cordate in end view. 
Beaks of the internal casts greatly elevated above the hinge-line, 
pointed and incurved. Hinge-line arcuate; anterior margin 
regularly rounded from the extremity of the hinge-line to the 
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middle of the basal margin; postero-basal margin a little more 
sharply rounded; posterior margin convex, a little straighte 
than the anterior. Valves strongly convex o r  gibbous, most 
prominent, but not at all angular, along an oblique line from the 
beaks to the postero-basal extremity, the posterior slope more 
abrupt than the anterior. Muscular impressions large, the an- 
terior ones deeply impressed above, the posterior ones xarcely 
differentiated from the general surface of the casts. Hinge char- 
acters not seen. Inner free margins of the valves apparently 
not crenate. Shell substance thick, rugose externally. The sur- 
face markings consist of strongly elevated, rounded, radiating 
costa, narrower than the interspaces ; on a specimen about 5 j mm. 
in length, the distance between these ribs from center to center 
at the middle portion of the shell margin, is about 2 mm. or a 
little less. Each third interspacepis occupied by a row of strong 
and thick spines rising one or two millimeters above the tops of 
the c o s k  when complete, subcircular in cross-section, their bases 
occupying the entire width of the furrow, the space between suc- 
cessive spines being about equal to the thickness of the spines 
themselves; in some cases the bases of the spines are thickened 
longitudinally so that they occupy essentially the entire furrow, 
in which case the two bounding c o s k  with the row of spines 
rising from the intervening furrow, appear to form altogether, 
one broad rib supporting a row of strong spines. The two fur- 
rows intervening between the rows of strong spines are each 
occupied by a row of very much smaller, laterally compressed 
spines whose bases are more or less connected. 

Remarks.-There is considerable variation shown in the sur- 
face markings of different individuals of this species, and the 
extremes might be taken as the representatives of distinct species 
or even of distinct subgenera. In its typical form as seen in the 
Tinton beds, the species exhibits clearly the characteristics of the 
subgenus Criocardium, the rows of spines rising from the inter- 
spaces between the radiating c o s k  of the shell. I n  some speci- 
mens the bases of the larger spines or nodes are confluent and 
appear to entirely fill the interspace occupied by them, so that 
the two bounding c o s k  with the row of spines together seem to 
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constitute a single broad rib crowned with a row of strong nodes. 
A t  the s,ame time the rows of secondary nodes are sometimes 
confluent at their bases and form a continuous secondary rib, 
perhaps nodose on top, and about equaling in height and size 
the primary costa, so that there seem to  be three costa of nearly 
equal size in the broad interspace between the rows of large nodes 
and their included bounding costae. In the extreme development 
of the rows of secondary nodes their bases are confluent and they 
increase in size and height so as to occupy the whole of the in- 
terspaces, obliterating entirely the primary costa, so that the 
surface of the shell is apparently marked by radiating rows of 
tubercles which apparently do not rise from interspaces between 
costae, but directly from the surface, each third row being mtlch 
larger and stronger than the two intervening ones. 

I t  is possible that larger collections of more perfectly preserved 
material than is now available, would show that more than one 
species has been included under this head, but so far as can be 
determined from present collections, all these forms seem to 
run together. The typical form of the species, however, is that 
in which the nodes rise distinctly from the interspaces, showing 
the characters clearly of the subgenus Criocarditcnt, and which 
has been recognized only in the Tinton beds. 

In  its somewhat elongate and slender form, the species in the 
form of internal casts somewhat resembles the casts of C. 
spillnmni and they have sometimes been so identified. It does 
not grow so large as that species, however, it lacks the radiating 
ribs usually impressed upon the posterior slope of C. perelon- 
gatum, and the anterior muscular scar is not so low in position. 

In  the collections of the National JIuseum at Washington this 
species is represented by numerous examples from the South which 
have usually been referred to Cardii(nt durnontnl. These south- 
ern specimens are perfectly preserved shells which are smaller 
than the usual examples from the Tinton Beds in New Jersey, 
but their surface markings are identical with those of the type 
specimen. The species differs from C. dttrnosz~rn in its more 
elongate form and in the much coarser surface markings. C. 
tippana is another allied form in which the surface markings 
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are fully as coarse as in C. kiimmeli, but there is only a s i i e  
row of smaller tubercles between the larger ones in that species, 
instead of two as in C. kiimmeli. 

Formation and 1ocalify.-Navesink marl, Mullica Hill (I@);  

Red Bank sand, near Middletown ( I 12) ; Tinton beds, Beas 
Hill cut, south of Keyport (12g6, 12g7, 12ge), near Freehold 
(132). 

Geographic distribution.-New Jersey, Alabama, Mississippi. 

Cardium unlformlr n. sp. 

Plate LXV., Figs. 1-3. 

Description.-The dimensions of a perfect internal cast are: 
height, 42 mm.; width, 35.5  mm.; thickness, 28 mm. SheU 
irregularly subovate in lateral view and narrowly cordate in end . . 
vlew. Beaks situated near the middle of the hinge-line and ele 
vated above it, pointed and incurved. Hinge-line arcuate; 
anterior margin from the extremity of the hinge-line to the 
middle of the basal margin almost regularly arcuate; poster* 
basal margin more sharply rounded into the posterior margin, 
which is gently convex, being much straighter than the anterior 
margin. hiuscular impressions moderately large, not strongly 
impressed. Inner free margins of the shell crenate, the corruga- 
tions of the external surface of the shell recognizable upon the 
internal casts to the umbonal region, and in small individuals to 
the beaks. The most prominent portion of the shell is in a line 
extending obliquely from the beak to the postero-basal extremity, 
this umbonal prominence is not at all angular, but the posterior 
slope is more abrupt than the anterior, becoming slightly con- 
cave as it gpproaches the cardinal extremity. The hinge-teeth, s~ 
far as can be recognized from the internal cast, are in every way 
similar to those of C. tmuistriatum. The surface markings, as 
indicated by impressions of the outside, consist of rather broad, 
flattened, radiating costa?, with much narrower interspaces. 
From the h t t o m s  of the interspaces arise rows of spinules, very 
strongly compressed laterally, which are nearly uniform in size 
over the main central portion of the shell, there being only a 
slight suggestion of each third row being slightly larger; upon 
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the anterior slope of the shell, however, each third row of 
spinules, and near the cardinal extremity every other row, are 
materially stronger; the same condition is probably true for the 
posterior slope, but this has not been observed. 

Remarks.-The closest ally of this species is the comlnon shell 
referred to C. tmktriatztm in this report, but the two species 
differ in several respects. The radiating rows of spinules are 
much more uniform in size on C. ztnifortnis than on C. terz.~cis- 
triattl,m, although upon the anterior and probably upon the pos- 
terior lateral slope there are rows of larger and smaller spines. 
The  valves also of C. uniformis are less strongly convex than 
those of C. t~tuistriat~tnr, and they are sliglltly compressed 
towards the posterior cardinal extremity and the corrugations 
of the exterior are more strongly impressed upon the surface of 
the internal casts. 

Formation and 1ocalify.-Woodbury clay, Lorillard ( 102). 

Geographic distribution.-New Jersey. 

Cardlum trllllneatum n. sp. 

Plate LXV., Fig. 20. 

Description.-Form and dimensions of the shell not known, 
but probably similar to C. tenuisfriatum. Surface of the shell 
marked with flattened radiating costa, with interspaces about 
equal to  or a little narrower than. the costa. From each fourth 
interspace, on the central portion of the shell, arises a row of 
laterally compressed spinules at intervals apart about equaling 
the width of three coske and their two intervening interspaces; 
in each of the three intervening interspaces is a row of minute 
tubercles much smaller and much closer together than the 
spinules, about three or  three and one-half occupying the space 
of two spinules. OP1 the lateral slope of the type specimen one 
space between the rows of spinules is occupied by but two rows 
of tubercles. 

Remarks.-This species is established upon a single speci- 
men, an incomplete impression of the exterior of a shell. This 
fragment is about 17 mm. in length, but the specimen of which 
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it was a part could not have been less than 30 mrn. in length 
The surface markings of the shell resemble those of both C. 
durnoslim and C. tewuistrktul~, but differ from both of thex 
species in having three lines of tubercles or  smaller spinules 
between the rows of larger ones instead of two only, the num- 
ber of rows of smaller spinules upon the lateral slopes of the 
shell being sometimes reduced to  two instead of to one o n l ~  
as in both the other species. Because of our limited knowledge 
of this species, it is possible that some of the internal casts frm 
the Navesink marl referred to C. tcttuistriatunr may belong here 
but that can be determined only by means of more complete 
collections. 

Forntatiotz and locality.-Navesink marl, Atlantic Highlands 
( 108). 

Gcogvaphic distribzctio,t.-New Jersey. 

Cardium dumorurn Conrad. 

Plate LXV., 7-xa 

1870. Cardizrnz ( Cviocardk~m) dumoncm Con., Am. Jour. 
Conch., vol. 6, p. 75. 

I 886. C a r d i m  ( Cricocardium) duntosu w t  IVhi tf., Pal. N. J.. 
vol. I (Monog. U. S. G. S., vol. g), p. 133, pl. 20, 

figs. 9 and ? 13 (not figs. 1 ~ ~ 1 2 ) .  
1905. Cadia?rc diclrzonr,rt Johns., Proc. Acad. Nat. Sci. Phil. 

( IPS) ,  P. 15. 

Descriptioiz.-The dimensions of a large individual are: 
height, 18 mm. ; width, 18 mm.; convexity of one valve, 6 mm 
Shell subcircular in outline, but slightly inequilateral, moderatel? 
convex. Beaks situated at about the middle of the hinge-line, 
rather small and incurved; umbones prominent, the anterior 
and posterior cardinal slopes about equally steep; shell slightl~ 
compressed at both cardinal extremities. Surface of the shell 
marked with about 54 rounded radiating costa, with interspaces 
of about equal width; from the bottom of every third interspace 
on the central portion of the shell, there arises a row of laterall!. 
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flattened spines one to two millimeters in length, their distance 
apart  being about equal to  the space occupied by two costa:; the 
two  intervening interspaces are occupied by rows of much smaller 
tubercles a little compressed laterally, situated at intervals about 
one-third the distance ktween the spines in each row. On the 
anterior and posterior slopes of the shell several rows of spines 
altern,ate with single rows of tubercles. The longest spines occur 
upon the posterior cardinal slope. 

Ref~zurks.-Because of their condition of preservation, much 
confusion exists among the species of Cardiz~ln in the New Jersey 
Cretaceous faunas, and several forms having the characters of 
the subgenus Criocordium have been confused. The type of this 
subgenus is C. dzcnwsuna, a species which was first described 
from the Woodbury clay near Haddonfield. The specimen illus- 
trated' by Whitfield in his figure g may be considered as typical 
of the species, all his other figures, with the possible exception 
of figure 13, probably representing other species. The species 
is a rather small form and may be recognized by its nearly equi- 
lateral, subcircular form, and by its straighter hinge-line than, 
usual. From other species having similar surface markings, it 
may be distinguished by its narrower and rounder radiating 
costz. Whitfield's figure 12, showing the surface markings 
enlarged, is of another species upon which the spines in each 
third interspace are more compressed laterally. 

For?nrttiott and l ~ c a l i t y . - J ~ ~ d b u r y  clay, near Haddonfield 
(183),  Lorillard ( ~ o z ) ,  near Matawan ( 103) ; Wenonah sand, 
near Crawfords Corner ( 1 ~ 6 ~ )  ; Red Bank Sand, near Middle- 
town (112). 

Geographic distrib14tiort.-New Jersey. 

Cardium tenuistrlaturn (Whitfleld). 

Plate LXV., Figs. 13-19. 

1886. Cardiz~ln e~ufa1~1~11si.s Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g ) ,  p .  132, pl. 20, figs. 18-19, not fig. 
17. (Not C. eufau1e~1si.s Conrad.) 
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r886. Carditinr (Criocardium) dztmosum Whitf., Pal. K. J.. 
vol. I (Monog. U. S. G. S., vol. g ) ,  p. 133, pl. 2 4  

figs. I ~ I Z ,  not figs. g and ? 13. (Not  C. durnoswr, 
Conrad.) 

1886. Cardiunt (Criocwdium) ntdtiradiatum Whitf., Pal. h'. 
N. J., vol. I (Monog. U. S. G. S., vol g) ,  p. 135, pL 
21, figs. 1-3. (Not C. multirQdiatum Gabb.) 

1886. Frcrgiim tmtbistridum Whitf., Pal. N. J., vol I (Monog. 
U. S.G. S., vol .g) ,p .  139, pl. 20,fig~. ~j-16.  

Descriptiott.-The dinlensions of an internal cast are: height. 
44 mm.; width, 37 mm.; thickness, 35 mm Large examples 
sometimes attain a height of over 60 mm. Shell irregularly 
subovate in lateral view and cordate in end view. Hinge-line 
arcuate; anterior and basal margins, from the extremity of the 
hinge-line to the middle of the basal margin, describing a nearly 
regular, arcuate curve; posterebasal margin curving more 
sharply around the posterebasal extremity of the shell into the 
posterior margin; posterior margin much straighter than the 
anterior, usually gently convex but sometimes nearly or quite 
straight. Beaks situated at about the middle of the hinge-line, 
rather prominent, elevated, pointed and incurved, considerably 
more prominent in the casts than in the specimens with the shdl 
preserved. Valves gibbous, most prominent, but not angular, 
along a line from the beaks to  the postero-basal extremity, the 
posterior slope more abrupt than the anterior. Muscular im- 
pressions rather large, the posterior ones scarcely impressed and 
often scarcely distinguishable upon the casts; the anterior ones 
more strongly impressed. Each valve with a strong, somewhat 
curved cardinal tooth beneath the beak, with a pit for the re- 
ception of the tooth of the opposite valve; in each valve is a 
single anterior and posterior, rather strong, lateral tooth, some- 
what remote h t  nearly equidistant from the cardinal tooth. 
The inner free margin of the valves is crenate. Externally the 
shell is marked by flat, radiating cost= wider than the inter- 
spaces; from the interspaces rise rows of laterally compressed 
spinules or tubercles which a r i  longer and stronger upon the 
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anterior and posterior slopes towards the hinge extremities; on 
the central portion of the shell each third row of processes is 
more conspicuous than the two intervening rows, the spines 
being longer and larger, one of them occupying the space o_f 
two or  three of the smaller ones of the intervening rows, the 
smaller ones sometimes being scarcely more than tubercles but 
little elevated above the surface of the ribs of the shell; upon the 
anterior and posterior slopes of the shell the rows of larger 
and smaller spines alternate, there being but a single row of 
smaller spines between the larger ones. 

Rcjnarks.-This species is by far the commonest and most 
widely distributed Corditant in the Cretaceous faunas of New 
Jersey. I t  exhibits considerable variation, especially in the 
straightness of the posterior margin of the shell and in the prom- 
inence of the posterebasal extremity, but the casts can almost 
always be easily recognized by the strong convexity or gibbosity 
of the valves, and the abrupt posterior slope as compared with 
the anterior. The surface markings of the shell most closely 
resemble those of C. dtrnwsutt~, but the radiating cost= are com- 
paratively broader and flatter with narrower interspaces, and 
consequently the spines upon the surface are more compressed 
laterally. C. diozmst~m is also more nearly equilateral, with less 
.convex valves than this species, and does not attain so large a 
size. 

I t  has been a matter of much difficulty to determine to what 
species this common shell should be referred. Previous to the 
publication of Whitfield's monograph, it seems usually to have 
been referred to C. ncultiradiatzbnt or to C. eufdensis .  Whit- 
field has apparently illustrated different individual internal casts 
of the species under four different specific heads. His figures 
18 and 19 of C. mfmdnlsis represent a more than usually gib- 
bous cast of this species, the true C. eufazc.letrstis being a funda- 
mentally different shell without the spines rising from the inter- 
spaces between the ribs and consequently not even a member of 
the sub-genus Criocardiunt. Whitfield's figures 10 and 11 of 
C. dwnwwm represent a more than usually rounded form of the 
species under discussion, the specimen is larger, more convex and 

38 PAL 
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has a steeper posterior slope than the true C. diunosum. F i  
12 of the same author, an enlargement t o  illustrate the surfre 
characters of C. dumosum, also proves upon examination of the 
specimen, to  be taken from a member of the species under con- 
sideration; the illustration is not an accurate representation of 
the characters of the specimen, the costz being too narrow, the 
inteI'spaces tcm wide, and the spines not enough cornpresxd 
laterally. The internal cast used by Whitfield as the orginal 
for his figures I and 2 of C. mdtiradktum seems t o  be a mem- 
ber of this species also ; a specimen in the recent collections of 
the Survey from the Navesink marl near Crawfords Coma 
agrees almost exactly with this illustration and it is undoubtedly 
a member of the species under discussion. The enlarged illus- 
tration, figure 3, given to represent the surface characters of 
this same species, is much overdrawn, the original mould from 
which the gutta-percha impression was taken being altogether 
too imperfect t o  show to what species it belongs. 

This common New Jersey form apparently cannot be referred 
to  any one of the three species already mentioned, but the speci- 
men Whitfield has illustrated as the type of C. (Fraguon) ten& 
striatram is apparently a member of this species, althougb an 
undersized and rather abnormal one, and the name t&triatrrm 
is therefore taken for the species although it has t o  be trans- 
ferred from the sub-genus Fragzim to Criocmdiwm. 

Forlnotiort a d  locality.-Merchantville clay-marl, near Mat- 
awan (101, 1o04), near Jamesburg (139, 140, I ~ I ) ,  Lenola 
( 163), Merchantville ( 162) ; Marshalltown clay-marl, near 
Swedesboro ( 177, 'go), Marshalltown (190) ; \\Tenonah sand, 
near Alarlboro (130) ; Navesink marl, Atlantic Highlands (I&), 
Middletown ( I  13),  near Red Bank ( 12o), near Crawfords Cor- 
ner ( 1 2 6 ~ ) ,  near Holmdel ( 1 2 8 ~ ,  1 2 8 ~ ,  127), Marlboro ( I ~ I ) ,  
Crosswicks Creek ( 149, 195), near Mount Laurel (166).  

Gcograp'itic distribzitioti.-New Jersey. 

Cardium piirbryl n. sp. 

Plate LXV., Figs. 11-12. 

Description.-Shell rather small, highest posteriorly, usually 
a little wider than high, the dimensions of one of the  type speci- 
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mens being: height, 19 mm. ; width, 21 nini. ; convexity of one 
valve, 9.5 mm. Anterior margin broadly rounded, passing regu- 
larly into the nloderately convex basal margin; posterwbasal 
extremity subangular; posterior rnargin obliquely subtruncate 
o r  gently convex. Valves gibbous, ttlost pronii~lerit along tlie 
tot~nded or subangular uml>onal ridge, tlie post-unihnal slope 
abrupt, the anterior slope froni tlic u m h l a l  ridge convex; beaks 
rather small, incurved, directed anteriorly. Surface of tlie modi- 
tied casts marked by rather fine radiating ribs. 

Kcmorks.-Tliis species is known only from tlte somewhat 
nidified ititcrnal casts U ~ M > I I  wliich the actual surface features 
o f  the sliell are not preserved. The species can be distiqwislied 
fro111 all otlier me~iilxrs of tlie genus it1 the New Jersey faunas 
by its coniparatively s~liall size, its lo\v and broad fonn, and its 
strongly vcntricose or gibbous valves. 

Forttw~iorc arrd 1octrlity.-h~ferclia~itville clay-tiiarl, Lenola 
( 163). 

Ccographic tiistribritiotr.-Ke~v Jersey. 

Cardlum knrppl n. sp. 

Plate LXVI., Figs. 4-7. 

Dcscriptiott.-Stiell wider tlian liigli, the tli~licnsions of the 
type specinien, an intertlal cast of a riglit valve, are: width, 37 
mm. ; tieiglrt, 31 tnni. ; convexity, I r t i i t ~ i .  ; Icngth of Iiinge-line, 
26 mtn. htitcrior tliargitl broatlly roundctl, pxsssing witliout 
intern~ption i l l to  tlie still niore brvatlly rou~tdctl Imal niargin; 
~wstero-lwsal nlargiti obtusely suhngt~lar ,  situated b l o w  tlie 
mid-lieidit of tlie valve ; ~wwterior tnargili obliquely subtruncate. 
U ~ i i b  pronlinetit, Iwaks ratller brrml, tlie a~iterior ant1 lwstcrior 
uml>c)nal s l o l ~ s  sulxqual, niuscudar itiipressiotu of ttlocierate 
strength as seeti in the casts. Surface nlarki~igs not ol)served, 
b~t tile free n la rg i~~s  of the cast arc ~liarketl I)y cre~iulatioiis 
wllicli are brthztiest alolig tlic p~stcricrr sul)trulicate nlargili, ill- 

dicatitlg tliat tlie ~w~s t -uml~)~ ia l  slope o f  tllc sliell itsclf 
ttnrked by motlerately titie ratlial ribs, tlic cctitral ancl anterior 
portion of tlie surface k i n g  ttlarked Lvitli still finer ribs. 
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Rentarks.-This species is only known from the internal casts. 
I t  apparently resembled in its general form and markings, the 
species described from the Shark River Eocene by Conrad as 
Protocardia cwtal, but it has more rounded outlines and is less 
erect than that species. Both of these species were marked with 
fine radiating ribs over the entire surface of the shell, and can 
therefore scarcely be included in the genus Protocmdia. 

Formation and locality.-Hornerstown marl, near Juliustown 
(160) ; Vincentown sand, near Deal (122) ; Vincentown lime- 
sand, New Egypt ( 143). 

Geographic distribrttion.-New Jersey. 

Genus PROTOCARDIUM Beyrich. 

Protocardlum jerseyensir n. sp. 

Plate LXV.. Fig. 21. 

Description.-Shell subglobular in form, small, the dimensions 
of the type specimen being: height, 8 mm.; width, 8.7 mm.; con- 
vexity of one valve, 3.5 mm. Valves obscurely subquadrangular 
in outline, the anterior margin rounding from beneath the beaks 
into the basal margin, ventral margin rounded, becoming a little 
straighter posteriorly and curving rather abruptly into the nearly 
vertically subtruncate posterior margin, post-dorsal margin nearly 
straight and horizontal near the beaks, bending regularly down- 
ward into the posterior margin behind. Valves regularly and 
strongly convex, slightly flattened in the internal casts on the post- 
umbonal slope. Beaks erect, nearly central in position. Surface 
of the shell marked by very fine, regular, concentric, depressed 
lines or grooves which become nearly or  quite obsolete on the 
post-umbonal slope, also by very fine, regular, radiating coskz, 
which are conspicuous upon the post-umbonal slope, becoming 
obscure or entirely obsolete in front of the umbonal ridge. 

Rentarks.-This species is characterized by its small size, the 
specimen whose dimensions have been given being one of the 

'See Whitfield, Pal. N. J., vol. I (Monog. U. S. G. S., vol. I ) ,  p. 236, pl. 34 
figs. 5-7. 
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largest observed. The cl~aracter of the surface markings is shown 
in several natural impressions of the exterior. 

Forrnutwrb mtd locality.-Merchantville clay-marl, near Mat- 
a w a n  (1004), near Jamesburg (140). 

Geographic disfrib~ltion.-New Jersey. 

Genus FULVIA Gray. 

Fulvia tenuis Whitfield. 

Plate LXVI., Fig. 8. 

1886. Fulvia t e ~ u i s  Whitf., Pal. N. J., vol. I (Monog. U. S. 
G.S. ,vol .g) ,p .  13g,pl.2o!fig.8. 

Description.-"Shell rather small, but little exceeding an inch 
in length by about half that height; transversely elliptical in out- 
line, and but moderately convex. Beaks very small, appressed, 
and but very slightly projecting beyond the hinge margin. An- 
terior end of the shell the shortest, obtusely pointed, or sharply 
rounded at its extremity, which is situated much above the middle 
of the height; posterior end more broadly rounded; basal line 
strongly arcuate and rapidly ascending toward the anterior part. 
Hinge-line but little declining on either side of the beak. Surface 
of the valve marked by radiating plications which are very fine at  
the anterior end, and gradually increase in strength to the extreme 
p t e r i o r  margin, where they must have been fully one-sixteenth 
of an inch wide (the shell being broken at  this point). Plications 
flattened obliquely, so as  to give the anterior side a much greater 
abruptness and only about one-third the width of the posterior 
side. A few concentric undulations mark the surface, and very 
fine concentric str ia cover the entire shell." (Whitfield.) 

Remarks.-This species was established by Whitfield upon a 
single, rather imperfect cast of a right valve, and no additional 
specimens have been met with in the more recent collections of 
the Survey. 

Formation and locality.-Navesink marl, Holmdel (Whit- 
field). 

Geographic distribution.-New Jersey. 
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Genus ISOCARDIA Lamark. 

lrocardia cllffwoodenrlr Weller. 

Plate LXVI., Figs. 10-12. 

1905. Isocardia cliffzvoodcnsis IVeller, Jout . Geol., vol. 13, p. 
326, figs. 1-3. 

1905. Isocardia cliffw odemis Weller, Ann. Rep. State Geol. X. 
J., for 1904, p. 135, pl. 15, figs. 1-3. 

Description.-Shell subovate in outline, the dimensions of two 
type specimens being: length, 18.5 mm. and 15.5 mm.; height, 
14.5 mm. and 14 mm.; convexity of one valve, 6.5 mm. and 6.j 
mm. Anterior margin rounding regularly from beneath the beak 
into the ventral margin or  sometimes a little more sharply 
rounded in the middle ; ventral margin broadly rounded ; posterior 
margin rather sharply rounded below, sloping fonvard above to 
the posterior extremity of the hinge-line with a gently convex 
curvature. Valves ventricose on the umbo, the most prominent 
portion situated anterior to the middle of the shell, the beaks 
small, situated anteriorly, strongly incurved and directed for- 
ward; the antereumbonal slope abrupt, the posterior slope con- 
vex, becoming more abrupt as it approaches the posterior margin. 
Surface of the shell smcmth. 

Rewks.-This species has been observed in the New Jersey 
collections only in the form of internal casts. Examples of the 
same species, however, are in the collection of the National 
Museum at Washington, from Corsicana, Texas, with the shell 
preserved. The shell substance of these specimens is very thin 
and the surface is marked only by fine concentric lines of growth 
The species exhibits some individual variation, especially in the 
length of the shell, as is indicated by the measurements given 
above of two of the type specimens, but in all other respects the 
characters are quite constant. 
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Folrnafion a d  locality.-Cliffwood clay, Cliffwood Point 
( I o j ,  1 8 5 ) ~  near Matawan (186, 107, 189) ; Woodbury clay, 
near Matawan (103) ; Wenonah sand, near Marlboro (130). 

Geographic disbribufwn.-New Jersey, Texas. 

Ioocardia tintonenria n. sp. 

Plate LXVI.. Fig. 9. 

Dcscriptiota.-The dimensions of the type specimen are : length, 
28 mm. ; height, 23 mm. ; convexity of one valve, 9.5 mm. Valves 
subtriangular in outline, with prominent umbo and strongly 
incurved beaks situated about three-sevenths of the length of 
the shell from the anterior extremity. The anterior margin 
rounding from beneath the beak into the ventral margin, the 
curvature sharpest at  the most anterior point, basal margin gently 
convex, curving upward in front and behind, the postero-basal 
extremity rather abruptly rounded into the posterior margin, 
which is obliquely subtruncate below and curving forward above 
t o  the post-cardinal margin. Valves most prominent on and just 
below the umbo, the anterior slope abruptly convex ; the posterior 
slope convex and rather gentle to  the rounded umbonal ridge, 
beyond which it becomes very abrupt and a little concave, 
especially above. Surface of the internal cast smooth, the shell 
itself probably marked by concentric lines of growth. 

F o r d i o n  and locality.-Tinton beds, Beers Hill cut ( 129' ) . 
Geographic distribution.-New Jersey. 

loocardia conradl Gabb. 

Plate LXVI., Figs. 13-14. 

1860. Isocardk conradi Gabb, Jour. Acad. Nat. Sci. Phil., and 
ser., vol. 4, p. 393, pl. 68, figs. 21-21a. 

1861. Glossus cmradi Gabb, Synop. Moll. Cret. Form., p. 186 
(130). 

1864. Glossus cotwadi Meek, Check List Inv. Foss. N. X., Cret. 
and Jur., p. 12. 
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1868. BwhcPvdia conradi Con., Cook's Geol. N. J., p. 726. 
1886. Isocardda. cotwadi W hitf ., Pal. N. J., vol I ( Monog. U. S. 

G. S., vol. g), p. 200, pl. 26, figs. 3-4. 
1905. Isoccsrdia conradi Johns., Proc. Acad. Nat. Sci. Phi 

(1905), P. '5. 

Descriptwm.-The dimensions of the type specimen are: length, 
35 mm. ; height, 30 mm. ; thickness, 26.5 mm. Shell subtriangular 
in lateral view and cordate in front view. Beaks much elevated 
and enrolled, situated in front of the middle of the shell. Antere 
cardinal margin long and concave, sloping steeply; anterior 
margin short, sharply rounded ; basal margin long, rather strongly 
convex through the greater part of its length, becoming concave 
near its posterior extremity; posterebasal extremity acutely 
subangular ; posterior and post-cardinal margins continuous, very 
long, gently convex, sloping steeply from the beaks to the 
posterebasal angle. Valves strongly ventricose, with an aqgular 
umbonal ridge subparallel with the post-cardinal margin; post- 
cardinal slope steep; in front of the umbonal ridge is  a slight 
sinus becoming more conspicuous towards the ventral margin, in 
front of the sinus the surface is somewhat regularly convex 
through the central part of the valve, with the anterior slope 
abrupt and somewhat inflected to the antero-cardinal margin. 
Surface of cast marked by concentric lines. 

Remarks.-This species has not been met with in the recent cd- 
lections of the Survey, but it was reported from Timber Creek 
by Gabb, at the time of his original description of the species 
Tlle type specimen in the collection of the Philadelphia Academy 
of Science is labeled as conling from Alabama, but its lithologic 
characters resemble the Timber Creek fossils, rather than those 
from any of the Alabama localities, and it is possible that the 
lable is incorrect. 

For~natio~c attd locality.-Vincentown limesand, Timber Creek 
( Gabb) . 

Gcograplzic distrib11tioil.-New Jersey ? 
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Family -BE. 

Genus CYPRIMERIA Conrad. 

Cyprlmerla denrah (Conrad). 

Plate LXVIII., Fig. 14. Plate LXIX., Figs. 1-2. 

1853. Tellitm densatar Con., Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 2, p. 275, pl. 24, fig. 14. 

1861. Dosinia de?ac;ata Gabb., Synop. Moll. Cret. Form., p. 
176 (120). 

1864. Dosinia dmsafa Meek, Check List. Inv. Foss. N. A., 
Cret. and Jur., p. 13. 

1866. Cyprimeria densata Con., Am. Jmr .  Conch., vol. 2, p. 
102. 

1886. Cyprimwia densata Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g ) ,  p. 157, pl. 22, figs. 20-21 (not 
fig. 19). 

1886. Lwim sntockana Whitf., Pal. N. J., vol. I (Monog. U. 
S. G. S., VO~.  g ) ,  p. 130, pl. 18, figs. 21-22. 

1886. Cyprimeria 'Mpr in i  Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., ~01. g ) ,  p. 160, pl. 22, figs. 14-15. 

1905. Cyprintcria densata John., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 16. 
(Not  Dosinia detrsda Con., Jour. Acad. Nat. Sci. Phil., 2nd ser., 

vol. 3, p. 725, pl. 34, fig. 13,=Cyprimeria alta Con., 
Kerr's Geol. N. Car., App. p. 27,=Cyprinaeria ex- 
ccrmafa Mort.) 

Descriptw?r.-Shell attaining a length of 81 mm., a height 
of 66  mm., and a thickness of 25 mm. in the type specimen, the 
proportion of height to length being as I : 1.23 in the internal 
cast, were the actual shell preserved the height would be some- 
what greater. Beaks situated about twefifths of the length of the 
shell from the anterior extremity. Anterior'and basal margins 
rounded, posterior margin broadly truncate at nearly right anaes  
to  the longitudinal axis of the shell, posterior cardinal margin 
nearly straight or slightly arcuate. 
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Remarks.-This species is especially characterized by the 
broad, vertical, posterior truncation of the shell. I t  also attainj 
a larger size than other species in the New Jersey faunas, al- 
though Conrad's type specimen, whose dimensions are given, 
is probably a b v e  the average size. 

The shells described by Whitfield as Cyprirneria heilprini and 
Lzuitla s?rwckatta have the same broad posterior truncation as 
the type of C, densa.ts; the types have been carefully examined 
and they do not differ in any essential respect from C. denrata 
and are certainly only smaller individuals of the same species. 

This species should be compared with C. cretacea from the 
Woodbury clay, but it is proportionally a somewhat higher and 
shorter species and the posterior truncation of the  shell is much 
broader. 

Formation a ~ d  locality.-Merchantville clay-marl, Lenola 
( 1 6 3 ) ~  Burlington County (Conrad), Crosswicks (\fThitfield) ; 
Navesink marl, Holmdel. 

Geographic distribu tion.-New Jersey. 

Cyprlmeria excrvata (Morton). 

Plate LXVII., Figs. 1-6 

1833. Cytltcre cxcavata Morton, Am. Jour. Sci., 1st ser., vol. 
23, P. 292, PI. 5, fig. 1. 

1833. Cytherc excavata Morton, Synop. Org. Rern. Cret. Gr. 
U . S . , p . 6 7 , p l . 5 , f i g . 1 .  

1853. Artmnis cxcmvata Con., Proc. Acad. Nat. Sci. Phil. 
(1853), P. 320. 

18j8. Dosinia deluafa. Con., Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 3, p. 325, pl. 3 4  fig. 13 (not Tellinu densata 
Con., Jour. Acad. Nat. Sci. Phil., 2nd ser., vol. 2, p. 
275, PI. 2'& fig. 14). 

1861. Dosiftia excavata Gabb, Synop. Moll. Cret. Form., p. 
176 (120). 

1864. Cypri?neria: exca~atcs Con., Proc. Acad. Nat. Sci. Phil. 
( 1863), p. 212, fig. in text. 
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1864. Dosinia excavata Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 13. 

1866. Cyprimenb excavata Con., Am. Jour. Conch., vol. 2, p. 
102. 

r 868. Cyprimeria excavata Con., Cook's Geol. N. J., p. 727. 

1875. Cyprinzeria alta Con., Kerr's Geol. N. Car., App. p. 27. 
r 886. C y p r i ~ m i a  excavata~ Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol. g ) ,  p. 159, pl. 22, figs. 1617. 
1886. Cyprimeria spissa Whitf., Pal. N. J., vol. I (Monog. U. 

S. G. S. ,vol.g),  p. 160, pl. 22,fig. 18. 

1905. C y p i w i r r  excawlto John., Froc. Acad. Nat. Sci. Phil. 
(IPS),  P. 15 

Description.-Shell, in the largest specimen observed, attain- 
ing a height of 55 mm., and a length of 60 mm. The propor- 
tions of height to  length in ten individuals vary from I : 1.08 to 
I : 1.20. The average proportions of the ten individuals being 
I : 1.14-. The varying proportions of height to  length is in 
no way correlated with the growth or size of the individuals. 
The position of the beaks varies in the same ten individuals 
from .32 to .47 of the length of the shell from the anterior ex- 
tremity, the average position being .38+. 

The anterior margin of the shell is broadly rounded, passing 
into the rounded basal margin, posteriorly the margin is usually 
obtusely subang-~ilat as it passes from the basal to the posterior 
region, the posterior margin being subtruncate below and di- 
rected posteriorly backward from the posterior extremity of the 
basal margin; at about the middle of the height of the shell, above 
the truncate region, the margin bends somewhat abruptly for- 
ward and passes to  the beak in a long gentle curve, the curva- 
ture somewhat increasing as it approaches the beak. In some 
individuals the post cardinal slope is slightly humped towards 
the beak by reawn of a rather abrupt change in the curvature. 
Behind the beaks the margins of the valves are strongly and 
abruptly inflected to form a deeply excavated escutcheon. Valves 
depressed convex, the left valve less convex than the right. 
Beaks of the two valves nearly in contact, lunule .obsolete. 
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The surface of each valve towards the umbo is marked by fine, 
regular, concentric costae for a distance of from five to ten milli- 
meters from the beak, from five to eight of the costae occupjiq 
the space of one millimeter. Beyond the umbonal region the 
surface is marked by more or less irregular concentric lines of 1 
growth, which increase in number and become stronger toward 
the outer margin of adult individuals. On the posterior portion 
of the valves an arcuate, subtriangular area extending from the 
beak to the subtruncate posterior margin, is more or less sharply 
differentiated from the remaining surface of the valve by reason 
of the greater roughness of the concentric lines of growth, this 
region usually being more sharply differentiated in the left than 
in the right valve. 

Remarks.-This species is well represented in the collectioa 
by specimens from near Swesdesboro preserving the shell sub 
dance. I t  differs from C. dmsata; in the lower, narrower, and 
oblique posterior truncation of the shell, and from C. cretaceo 
in its relatively shorter and higher form, in, its larger size and 
its rougher concentric lines of growth and its finer concentric 
urnbnal cosk .  Besides the Swedesboro specimens the species is 
known from New Jersey in the form of internal casts from the 
Navesink marl. The specimen -from the Navesink marl at 
Holmdel, referred to C. spissa by Whitfield, must also be included 
in this species. The type of C. spissa has apparently been lost or 
destroyed, but it probably came from the Navesink marl of the 
Crosswick Creek section and was probably also a member of this 
species. 

Formatiott mtd locality.-Marshalltown clay-marl, near 
Swedesboro ( 177) ; Navesink marl, Arneytown (Morton and 
Conrad), Holmdel (Whitfield). 

Geographic distribz6fio~t.-New Jersey, Alabama, Mississippi 
Texas, Arkansas. 

Cy primeria cretacea Conrad. 

Plate LXVII., Figs. 7-8. 

1860. Sangzri~tolariu cretacea Con., Jour. Acad. Nat. Sci. Phil., 
2nd' ser., vol. 4, p. 277, pl. 46, fig. I I. 

NEW JERSEY GEOLOGICAL SURVEY



MOLLUSCA. 6 0 5  

1861. Dosi~liu haddonfieldensis Lea, Proc. Acad. Nat. Sci. Phil. 
(18611, P. 149. 

1867. Cyprinwria c.rctacensis Con.., Am. Jour. Conch., vol. 3, 
1'. 9. 

1869. C~$rirncria. crctacea Con., Am. Jour. Conch., vol. 5, p. 
98, pl. g, fig. 12. 

Dcscriptiotz.-Shell in the larger specimens attains a length 
of over 50 mm., and a height of over 40 mm. The proportion 
of height to length in eight individuals varies from I : 1.24 
( I. 18)  to  I : 1.39 ( I .QI ) ,  the average proportion of the eight 
individuals k i n g  I : 1.29+ (1.22+). The specimens being 
internal casts the height is less than that of the actual shells, 
and the numbers given in parenthesis above indicate the pro- 
portions when allowance has been made for this increased height 
of the actual shells. The proportions in parenthesis, therefore, in- 
dicate more nearly the actual proportions of the species. A 
plaster cast taken from a natural mould and therefore showing 
the actual form of the shell, has a length of 46 mm., with a 
height of 37.5 mm., the proportions of height to length being 
as  I : 1.23-. The position of the beak in the same eight indi- 
viduals vary from .32 to .45 of the length of the shell from the 
anterior extremity, the average position being .36+. 

The anterior margin of the shell is broadly rounded, passing 
into the broadly rounded basal margin; posteriorly the basal 
margin curves upward and passes into the subtruncate pos- 
terior margin with an obtusely subangular bend; the middle of 
the subtruncate posterior margin is at about the mid-height of 
the shell, and its direction is nearly at right angles to the greatest 
length of the shell. Above the subtruncate posterior margin is 
a n  obtusely subangular bend beyond which the post-cardinal 
margin describes a steadily increasing curve to the beaks. Valves 
depressed convex. 

The surface of the valves towards the umbo is marked by 
fine, regular, rounded, concentric cost=, for a distance of 10 

millimeters, more or less from the beak, four or five of these 
costx occupying the space of one millimeter. Beyond the um- 
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bonal region the surface is nearly smooth, being marked only 
by more or  less remote concentric lines of growth. 

Remarks.-This species differs from C. e x c m t a  in its pre 
portionally greater length, the average proportion of length to 
height in the two species being I : 1.22- and I : 1.14-. On the 
average the beaks of the Lorillard species are slightly further 
forward, although this difference is only slight. The subtnm- 
cate posterior margin of the Lorillard specimens is higher than 
in C. excavata, its middle point being 'at about the mid-height 
of the shell, while in C. excavata it is entirely below the mi& 
height of the shell; the direction of this portion of the margin 
is also different in the two species, it being nearly vertical in 
the Lorillard shells and sloping backward from below in the 
other. The surface markings of the two species also differ, the 
u m h a l  costa being coarser on the Lorillard specimens and 
the b d y  of the shell being smoother. 

This Lorillard species differs from C. depresso Con. (Whit- 
field, Figs. I I and 12) in the higher position of the post-mar- 
ginal truncation, and its different direction, it being nearly ver- 
tical instead of sloping backward from below, and in the absence 
of the conspicuous hump on the post-cardinal margin. The 
species more closely resembles C. dmsata, but it does not grow 
so large as that species and the posterior truncation is narrower 
although it has the same nearly vertical position in the tP;o 
species. I t  is also a proportionally lower and longer shell. The 
specimen illustrated by Whitfield as  C. depressa and said to have 
been collected at Haddonfield is quite certainly not a New Ja- 
sey specimen at all, but came from Snow Hill, North Carolina 
The only species which has certainly come from the Haddm- 
field locality is like the Lorillard shell only smaller, and must 
be called C. crctacea. 

Fortmtiotr and locality.-Cliffwood clay, near Mataw-an 
(107) ; llToodhury clay, Lorillard ( ~ o a ) ,  near Matawan (103). 
Crosswicks ( 168), near Haddonfield ( 183, 165) ; Wenonah sand, 
near 3larlboro ( 1301). 

Geographic distribution.-New Jersey. 
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Genus MERETRIX Lamark. 

Meretrix tlppana Conrad. 

Plate LXVIII., Figs. 1-3. ' 

1858. Meretrix Tippana Con., Jour. Acad. Nat. Sci. Phil., ad 
ser., vol. 3, p. 326, pl. 34, fig. 18. 

1861. Meretrix Tippanu Gabb, Synop. Moll. Cret. E'orm., p. 
198 (142). 

1864. Dione tippa?ta Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 13. 

1868. Aphrodina Tippatcn Con., Am. Jour. Conch., vol. 4, p. 
246, pl. 18, fig. 5. 

1868. Aphrodina Tippana Con., Cook's Geol. N. J., p. 727. 
1886. Aphrodinu Tippana Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol. g ) ,  p. 154, pl. 22, figs. 6-7. 
1905. Aphrodina tippano Johns., Proc. Acad. Eat. Sci. Phil. 

(1905), P. 16. 

Description.-The dimensions of a specimen from Ripley Mis- 
sissippi, preserving the shell are: height, 28 mm. ; length, 35 
mrn.; convexity, 8 mm. Shell subovate in outline. Antero- 
cardinal margin concave in front of the beak, from in front of 
this concave portion entirely around the shell to the posterior 
side of the beak, the margin is convex. Beaks nearly central or 
in front of the center of the shell, directed forward, scarcely in- 
curved. Valves regularly convex, the surface curving more 
abruptly to the cardinal margin, with a rather broad, scarcely 
impressed lunule in front of the beak. Hinge of the left valve 
with three cardinal teeth diverging from beneath the beak, the 
anterior one curving forward and becoming thickened below, 
the posterior one much more oblique than the others and more 
elongate. In front of the cardinal teeth is a single weak lateral 
beneath the lunule, parallel with the shell margin. In the right 
valve are two divergent, cardinal teeth, the posterior one be- 
coming thickened below with a longitudinal sinus, beneath the 
lunule is a pit for the reception of the anterior lateral tooth of 
the opposite valve. Surface of the shell marked by fine, more 
o r  less regular, concentric lines of growth. 
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Re)rzurks.-The preceding description has been drawn up from 
Tippah County, blississippi specimens. In New Jersey it has only 
been observed in the condition of poor internal casts. Thest 
casts are similar iri form and size, however, to the sbuthm 
examples, and but little doubt can be entertained as to their spe- 
cific identity. The species resembles M. cretacea, but it is a 
much larger shell and the hinge structure is different. 

Fomwtion and locality.--Cliff\vood clay, near Matawan 
( 107) ; Merchantville clay-marl, near Matawan ( IOI  ), near 
Jarnesburg ( 141 ) , Lenola ( 163) ; Wenonah sand, near Craw- 
fords Corner ( I 263). 

Geographic distribz{tion.-Xew Jersey, Mississippi, Texas, 
Arkansas. 

M e n t r i x  cntacer  (Conrad). 

Plate LXVIII., Figs. 4-7. 

1870. X o r a  cretacea Con., Am. Jour. Conch., vol. 6, p. 72, pL 
3, fig. 8. 

1886. X o r a  cretacea Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., vol. g), p. 167, pl. 23, figs. 16-17. 

1905. X o r a  cretacea Johns., Proc. Acad. Nat. Sci. Phi 
( IPS) ,  P. 16. 

Description.-Shell below medium size, the dimensions of an 
average example are : height, 16.5 rnrn. ; approximate length, 23 

mm. ; convexity of one valve, 5 mm. ; somewhat triangularly 
subelliptical in outline. Valves moderately convex, beaks small, 
situated anterior to the middle; anterecardinal margin con- 
cave; anterior margin rather sharply rounded above, curving 
more gently below and passing without interruption into the 
broadly rounded ventral margin; posterior margin rather short, 
obscurely subtruncate; p t -cardinal  margin long, gently con- 
vex, meeting the antero-cardinal margin at the beak in an 
angle of about I 20'. Postercxardinal margin somewhat in- 
flected, especially towards the beak; anterecardinal margin 
inflected in front of the beak to form a shallow lunule of 
moderate width. Surface of shell marked by more or less 
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irregular, concentric lines of growth only. Hinge of the left 
valve with three cardinal teeth diverging from beneath the beak, 
the two anterior ones of about equal length, extending directly 
beneath the beak with a triangular pit between them, the pos- 
terior one much more oblique and more elongate. In front of 
the cardinal teeth is a single low lateral beneath the lunule and 
parallel with the shell margin. In the right valve there are two 
divergent, bifid cardinal teeth with a pit beneath the lunule for 
the reception of the anterior lateral tooth of the opposite valve. 

Re~nmks.--This species occurs somewhat commonly in the 
Marshalltown clay-marl near Swedesboro with the shell substance 
preserved. These specimens have been compared with the types 
of the species and their identification is certainly correct. The 
species is much like Af. tippana. I t  attains but little more than 
one-half the size of that species, however, and the hinge-teeth are 
different, the bifid anterior cardinal tooth of the right valve (not 
the left valve as stated by Conrad) being quite different from 
the same tooth in M. tippana. The species is a member of the 
family Yenmidue rather than Tcllinidae, and there seems to be no 
essential reason for recognizing E o r a  as a genus distinct from 
Meretrix. 

Formution and locality.-Woodbury clay, near Haddonfield 
( 183) ; Marshalltown clay-marl, near Swedesboro ( 177). 

Geographic distribrctio?t.-New Jersey. 

Meretrlx eufaulenrir (Conrad). 

Plate LXVIII., Figs. 8-10. 

1860. Callista Etcfaulensis Con., Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 4, p. 282, PI. 46, fig. 24. 

1861. Callista Etafalensis Gabb, Synop. hxoll. Cret. Form., p. 
161 (105). 

1864. Dione eufalensis Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 13. 

1886. Callisto delazlarerasis IVhitf., Pal. N. J., vol I (Monog. 
U. S. G. S., vol. g ) ,  p. 153, pl. 22, fig. 10 (not figs. 
s-9) 
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Description.-The dimensions of a very perfect left valve are: 
height, 16 mm. ; length, rg mm. ; convexity, 4 mm. Shell sub- 
ovate in outline; the beaks at about the anterior third, rather 
small. directed anteriorly, scarcely incurved. Antero-cardinal 
margin concave just in front of the beak; anterior, ventral, pos- 
tero-cardinal margins convex; the posterior margin broader than 
the anterior. Valves regularly convex, the surface sloping more 
abruptly to the cardinal margins; in front of the beaks is a nar- 
row, scarcely impressed lunule. Hinge of the left valve with two 
cardinal teeth diverging from beneath the beak, leaving a tri- 
angular pit between, and a much thinner, more elongate tooth 
directed obliquely backward close up to  the ligamental area; in 
front of the cardinal teeth is a single strong lateral tooth beneath 
the lunule, parallel with the shell margin. Surface of the shell 
marked by h e ,  concentric strin of growth, those covering the 
area from the beak downward about 10 or 12 millimeters are 
very regular, the interspaces gradually increasing until the 
outer ones are about one-half millimeter apart. Beyond this regu- 
larly marked area the lines of growth are less conspicuous and 
not so regular. 

Re~narks.-The specimens which have been taken as typical 
representatives of this species are from the Marshalltown clay- 
marl near Swedesboro, and have the shells perfectly preserved. 
They agree closely with IVhitfield's figure 10, a specimen from 
Holmdel retaining the shell, but referred by that author to Cal- 
Iista delawarntsis. It  is not certain, however, that these are 
identical with Gabb's original type specimen, which was an 
internal cast. No internal casts have been met with in the recent 
collections of the Survey which seem certainly to k l o n g  to this 
species; in fact, it would probably be impossible to distinguish 
between the casts of this species and those of some other members 
of the genus. In the regular concentric markings of the area 
about the beak, these little shells from Swedesboro resemble small 
individuals of Cyprir~tcria, but they do not possess the bent valves 
of that genus. and the hinge characters are different. 

Forrtzafio~t atld locality.-Marshalltown marl, near Swedes- 
lmro ( I 7 7 )  : Il'enonah sand, near Crawfords Corner (126~) ; 
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Navesink marl, near Walnford ( 1 4 8 ~ ) ,  crosswicks Creek 
( 1 4 7 ~ ) .  

Geographic distri6utiotr.-New Jersey, Alabama. 

Genus CARYATIS Roemer. 

Caryatir veta Whltfleld. 

Plate LXVIII., Figs. 11-12. 

r869. Caryatis dclarvarc.tzsis Con., Am. Jour. Conch., vol. 5, p. 
41, pl. I ,  fig. 6. (Not Dioitc dclawareilsis Gabb.) 

1886. Caryatis vcta Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S . , v o l . g ) , p .  218,pl. 28,figs. 16-19. 

Description.-The dimensions of a rather large individual are: 
length, 24 mm. ; height, 20 mm. ; thickness, I j mm. Shell sub- 
ovate in outline; the beaks large, prominent, sliglltly incurved, 
situated about one-third the length of the shell from the anterior 
extremity. Hinge-line arcuate ; anterior margin rather narrowly 
rounded; basal margin convex, curving upward more rapidly, 
in front than behind; posterior margin rounded or sometimes 
obscurely subtruncate; post-cardinal margin convex, sloping 
rather steeply from the beaks. Valves ventricose, the surface 
curving most abruptly to the antero-cardinal margin, and slightly 
inflected to the lunular depression in front of the beaks; post- 
umbonal surface rather abrupt, but without a distinct umbonal 
ridge. Surface of the casts nearly smooth the muscular impres- 
sions inconspicuous, the pallial line faint, but the deep, broad 
and pointed sinus, directed obliquely upward towards the lunular 
depression can frequently be detected. External surface of the 
shell rarely seen, marked by fine concentric lines of growth. 

Rentarks.-This species is one of the common members of the 
hlanasquan marl fauna, and it usually occurs wherever fossils 
are found in this formation. Its characters are s~tficiently dis- 
tinct so that it need not be confused with any other shell associated 
with it in the same fauna. 

Forrrlatiojr am' 1ocnlity.-Hor~lerstown marl, near New Egypt 
( 1421) ; Vincentown limestone, Lear Kew ~ g y p t  ( 143), near 
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Alloway (196) ; Manasquan marl, near Farmingdale (138j, near 
New Egypt (155), Squankum and Shark River (Whitfield). 

Geograpllic distributiott.-New Jersey. 

Genus LECUMEN Conrad. 

Legumen plrnulatum (Conrad). 

Plate LXIX., Figs. 3-7. 

Solclttya. plmtulata Con., Jour. Acad. Nat. Sci. Phil., 2d 

ser., vol. 2, p. 274, pl. 24, fig. I I .  

Legttnten ellipticrts Con., Jour. Acad. Nat. Sci. Phil., 2d 

ser., vol. 3, p. 32j, pl. 34, fig. 19.. 
Legzcnzen appressus Con., Jour. Acad. Nat. Sci. Phil., ad 

ser., vol. 3, p. 325. 
Legzrntc?t clppresszrs Gabb, Synop. Moll. Cret. Form., p. 

189 (133). 
Legumrl  elliptictts Gabb, Synop. hloll. Cret. Form., p. 

189 (133). 
Leguntm planztlnta Gabb, Synop. Moll. Cret. Form., p. 

189 ('33). 
Legu?ncn appressa Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 15. 
Legi~~net t  elliptica Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 15. 
Legumert platmta Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 15. 
Legurnen ellipticus Con., Cook:s Geol. N .  J., p. 727. 
Legulllcn appresslrs Con., Cook's Geol. N. J., p. 727. 
Legurneft plani4latus Gabb, Proc. Acad. Nat. Sci. Phil. 

(18761, P. 304. 
Legu~rwn plafzitlatutn Whitf., Pal. N .  J., vol. I (Monog. 

U. S. G. S., vol. g ) ,  p. 184, pl. 25, figs. 3-4. 
Legu~tw?t appressum Whitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol, g) ,  p. 185, pl. 25, figs. 6-8. 
Lcgltrne?~ ellipticzrm Whitf., Pal. N .  J., vol. I (Monog. 

U. S. G. S., vol. g ) ,  pl. 25, fig. 5. 
Lcgztnzcn pla~zulatztrtz Johns., Proc. Acad. Nat. Sci. Phil- 

(1905), P. 17- 
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1905. Legumen uppressurn Johns., Proc. Acad. Nat. Sci. Phil. 
(19051, P. 17. 

1905. Legscmen ellipticum Johns., Proc. Acad. Nat. Sci. Phil. 
( 19051, P. 17. 

Description.-The dimensions of two specimens are : length, 
74 rnm. and 34 mm. ; height, 35 mm. and 15 mm. Shell subellip 
tical in outline, the beaks small, appressed, scarcely projecting 
above the hinge-line, situated about one-fourth the length of the 
shell from the anterior extremity. Hinge-line slightly arcuate; 
anterior margin more or less sharply rounded, the greatest exten- 
sion at the mid-height of the shell; basal margin gently convex; 
posterior margin a little more broadly rounded than the anterior, 
the greatest extension usually a little above the middle. Valves 
depressed convex, without an umbonal ridge; the surface curving 
a little more abruptly to the cardinal margin. In internal casts 
the anterior muscular impression is usually well defined and is 
bounded posteriorly by a shallow furrow-like depression which 
curves forward below; the posterior muscular impression incon- 
spicuous. surface of the shell marked by more or less regular, 
concentric lines .of growth which become stronger upon the pos- 
terior slope. These markings are usually impressed upon the 
surface of the internal casts. 

Remarks.-Three species of this genus have been recognized 
in  the Cretaceous faunas of New Jersey and the South, and two of 
these have been recognized by Whitfield in New Jersey. These 
three species, all of them described by Conrad, have been based 
upon very slight differences in the details of outline, and a 
careful study of numerous examples in the recent collections of 
the  Survey, from several different horizons, besides the speci- 
mens in the collections a t  Washington and Philadelphia, has led 
t o  the conclu,sion that all of these forms represent a single some- 
what variable species. No two specimei~s examined agree exactly 
in the outline of the shell, and there seem to be intermediate 
variations between all the different species which have been 
described. The differences in the surface markings is doubtless 
due to  different degrees of erosion. Gabb arrived at this same 
conclusion regarding the three species in 1876. The hinge of 
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this species, as shown by material in the collection of the National 
Museum at Washington, is essentially the same as that of Burodo, 
and the two names are undoubtedly synonymous. Legumm, 
however, has priority over Barode and must be adopted for the 
genus, but it must be transferred from the family Solcni&c 
where it has usually been placed, and placed with the l/e~~cridoc, 
among the excessively elongate forms of that family. 

For~ruztiott and locality.-Merchantville clay-marl, near Mata- 
wan ( IOI ), near Jamesburg (141 ), Lenola ( 163) ; iiloodbury 
clay, Lorillard ( roa), Crosswicks ( 168). near Haddonfield 
( I 83) ; Wenonah sand, near Marlboro ( 130) ; Navesink marl. 
Atlantic Highlands ( I&), Crosswicks Creek ( 149, 19 j) ; Red 
Bank sand, near Middletown ( I  12). 

Geographic distribution.-New Jersey, Alabama, Mississippi, 
Texas, Arkansas. 

\ 
Family PElTRItYOLTDAEI. 

Genus PETRICOLA Lamark. 

Petricola nova-aegyptica Whltfleld. 

Plate LXVIII., Fig. 13. 

1886. Petn'cola Nova-Xgyptica: Whitf., Pal. N. J., vol. I 

(M0nog.U. S.G. S.,vol.g),p.216,pl.28,fig.z~. 
DcscriPtiort.-The dimensions of the type specimen are : length, 

34 mm. ; height, 17.5 mm.; thickness, 10 mm. Shell subelliptical 
in outline; the beaks rather broad but little elevated above the 
hinge-line, situated about one-fourth the length of the shell from 
the anterior estremity. Anterior margin broadly rounded; basal 
margin gently convex, curving upward more abruptly in front; 
posterior margin more narrowly rounded than the anterior, the 
greatest posterior extension apparently below the middle. Valves 
moderately conves with no distinct umbonal ridge in the cast; 
the only surface markings inclicated on the cast being a few con- 
centric undulations. The posterior muscular impression of 
moderate size and sharply defined; the anterior scar inconspicu- 
ous; pallial line with a deep rounded pallial sinus extending be- 
yond the middle of the shell. 
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Remarks.-The type specimen is the only member of this 
species which has been observed. I t  is an imperfect internal cast, 
the right valve being well preserved but with the left valve much 
injured. 

Formation and locality.-Manasquan marl, near New Egypt 
(Whitfield). 

Geographic distribittio?l.-New Jersey. 

Super-f amUy TELLINACEA. 

Family 'LPUINIDBEl. 

Genus TELLINA Linneus. 

Teiiina georgirna Gabb. 

Plate LXX., Figs. 1-2. 

1876. Tcllilra (Telitzcllaj Gcorgia~ra Gabb, Proc. Acad. Nat. 
Sci. Phil., (1876), p. 307. 

1go5. Tcllina gcorgiatza Johns., Proc. Acad. Nat. Sci. Phil. 

( 1935)l P. 16. 

Description.-The dimensions of two specimens are : length, 
32 mm. and 46 mm.; height, 16 mm. and 23 mm. Shell very 
broadly subtriangular in outline, the beaks nearly central, and 
pointing a little backward, the greatest anterior extension at 
about the mid-height of the shell, tlie greatest posterior extension 
considerably below the middle. The anterior and posterior car- 
dinal margins meeting at  tlie beak in an angle of about 140° 
to 150°, curving gently downward in front and beliintl; anterior 
margin rather sharply rounded; ventral margin very long and 
gently convex ; postero-basal extremity sharply rounded or sub- 
angular; posterior margin nearly vertically subtruncate below, 
curving forward above and passing into the cardinal margin. 
Valves depressed convex, with a subangtilar umbonal ridge es- 
tending from the beak to the postero-basal extren~ity, the surface 
sloping with a very gentle conves curve to the anterior, posterior 
ant1 ventral margins; curving much Inore abruptly to the car- 
dinal margins, but just before reaching the margin the surface 
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is deflected in the casts so as to form a rather narrow flattend 
area extending from the beak in each direction and gradually 
dying out before reaching the anterior and posterior extremities 
of the shell; just beneath the kak this flattened area bears the 
impressions of the hinge-teeth. Surface of the casts smmth, 
except for a few very faint and indistinct radiating costx just 
above the postero-cardinal slope of the valves. Pallial sinus veq 
deep, extending beyond the middle of the shell. Hinge-teeth 
small and weak, situated just beneath the beak, a single one in 
the left valve with a socket on either side, and two in the right 
valve with a deep socket between. 

Re)rurks.-Besides several fragments, two good internal casts 
of this species are present in the collection. The larger of these, 
a left valve, has lost the anterior extremity of the shell, and the 
smaller one, a right valve, is injured at its posterior extrem~ty. 
Between the two, however, all the characters of the shell can be 
seen. Because of the imperfection of the specimen, the longi- 
tudinal dimension of the larger specimen, given above, is subject 
to slight error, but the smaller one is complete enough for am- 
rate measurement. In the Wenonah sand near Marlboro several 
fragments of a large Telli~ta-like shell have k e n  collected which 
resemble this one, the largest of which must have been about 5n 
mm. in length when complete. These specimens from near Marl- 
boro, however, although internal casts, have had the external 
markings of the shell impressed upon them by the compression 
of the soft imbedding material after the solution of the shell itself. 
These markings are regular concentric lines from one-half to 
one millimeter apart. It  is not possible to determine whether or 
not the type of the species was marked in a similar manner. 
These specimens have been compared with Gabb's types of the 
species in the collection of the Philadelphia Academy of Sciences, 
and there can be no question as to their specific identity. 

Fonlcatiolt, alld locality.-Wenonah sand, near Crawfords Cor- 
Corner ( I ~ 6 ~ ) ,  ? near hlarlboro ( I 30). 

Geographic distri6tition.-New Jersey, Georgia. 
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Genus PERONAEODERMA Poli. 

Peronaeoderrna georgiana mbb. 

Plate LXX., Figs. 4-6. 

1876. Peromodcrt~m~ Gcorgia~la G a b . ,  Proc. Acad. Nat. Sci. 
Phil. (1876), p. 308. 

IPS. P~ronceoder?nu georgiatla Johns., Proc. Acad. Nat. Sci. 
Phil. ( IPS) ,  p. 16. 

Description.-The dimensions of a small specimen are : length, 
24 mm. ; height, 14.5 mm. Shell broadly subtriangular in out- 
line, nearly equilateral, the beak nearly central in position. An- 
terior and posterior cardinal margins sloping nearly symmetri- 
cally, meeting at  the beak in an angle of about I 33' ; anterior 
and posterior margins both sharply rounded and nearly sym- 
metrical, the greatest extension considerably below the middle of 
the shell; the posterior margin sometimes appearing to be ob- 
liquely subtruncate above; basal margin gently convex through- 
out, curving upward a little more strongly in front and behind. 
Valves depressed convex, most prominent between the beaks and 
the center of the shell, the surface curving somewhat abruptly to  
the cardinal margins, very gently to the anterior, posterior and 
ventral margins. Upon the post-cardinal slope just within the 
cardinal margin and subparallel with it, is a narrow and shallow 
sinus which has a slight downward curvature posteriorly and 
becomes extinct before reaching the posterior margin. Surface 
of the shell marked by regular, concentric lines, two or three of 
which occupy the space of one millimeter. 

Rmrks.-This species occurs abundantly in the Wenonah 
sand near Marlboro, and these specimens have been compared 
carefully with Gabb's types of the species in the collection of the 
Philadelphia Academy of Science. The specimens from the two 
regions agree as closely as can be expected in the case of speci- 
mens so differently preserved, and the specific identity of the 
northern and southern forms can be assumed with certainty. 
There seems to be no essential generic difference between this 
species and the one which has been referred to Tcllim georgiana, 
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and if both the species had not been given the same specific name 
both would have been referred to  the genus Tellina in the preseat 
report. 

Forrrcatiott and locality.-Woodbury clay. near Matawan 
( 103) ; Wenonah sand, near Marlboro ( 1 30) ; Red Bank 
Sand ? Shrewbury River ( I 19). 

Geographic distribution.-New Jersey, Georgia, Texas. 

Genus LINEARIA Conrad. 

Linearia metartriata Conrad. 

Plate LXX., . Figs. 8-g. 

1860. Lirtean'a metastriata Con., Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 4, p. 279, pl. 46, fig. 7. 

1861. Linearia tnetastriata Gabb, Synop. Moll. Cret. Form., p. 
'93 (137). 

1864. Linearia metastriata Meek, Check List Inv. Foss., X. A., 
Cret. and Jur., p. 14. 

1870. Littcaria Con., Am. Jour. Conch., vol. 6, pp. 73-74, pl. 3, 
fig. 11. 

1886. Li?learia. ~rzetastriata Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g ) ,  p. 165, pl. 23, figs. 6-7. 

1905. Linearia ~netastriata Johns., Proc. Acad. Nat. Sci. Phi. 
( IPS) ,  P. 16. 

Dcscriptiou.-The dimensions of a large individual are: 
length, 25 mm.; height, 16 mm. Shell subelliptical in outline, 
depressed convex. Beaks small, appressed, but little elevated 
above the hinge-line, situated nearly centrally. Hinge-line a 
little arcuate; anterior and posterior cardinal margins meeting 
at  the beak in an angle of about 145' ; anterior and posterior 
margins both rounded, the anterior a little higher than the pos- 
terior; basal margin broadly convex. Valves nearly regularly 
convex, the surface sloping more abruptly to the cardinal margin. 
Surface of the shell marked by fine concentric ribs increasing 
regularly in size and separated by sharply depressed furrows 
about equaling the ribs in width; also by radiating furrows 
which cut through the concentric ridges, giving them more or 
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ss the appearance of rows of discontinuous nodes, the radiating 
urrows are much stronger and more conspicuous upon the 
nterior and posterior portions of the shell, becoming fainter or 
ometimes almost obsolete upon tlie central portion, the furrows 
n the anterior part are further apart than upon the posterior 
ort ion of the shell. 

Rerrzarks.-The characteristic features of the surface markings 
~f this shell make it very easily recognizable. I t  occurs niost 
ommonly in the form of casts of the interior and impressions 
~f the external surface, but these latter specimens almost always 
etain the peculiar ,surface markings. 

Forritatiorr and locality.-Cliffwood clay, near Matawan 
' 107) ; Merchantville clay-marl, near hiatanan ( IOI  ), near 
' a n ~ e s b ~ ~ r g  ( I ~ o ) ,  Lenola ( 163) ; Woodbury clay, near Mata- 
van ( I O ~ ) ,  near Haddonfield ( 183) ; PI~iarshalltoivn clay-niarl, 
iear S~vetlesboro ( 177) ; IVenonah sand, near Marlboro ( 130) ; 
Xed Bank sand, Red Bank ( I  16).  

Geographic distrib1itiotr.-Kew Jersey, Arkansas. 

Linearia ornatirrima n. sp. 

Plate LXX., Figs. 1 ~ 1 2 .  

Description.-Shell small, the di~nensions of tlie type speci- 
nen being: length. 6 mnl.; height, 4.3 mm.; nearly equilateral, 
~roadly  subtriangular in outline with the basal angles rotlnded; 
x a k  central; the cardinal margins meeting at tlie beak in an 
mgle of about lzoO, anterior ant1 lwsterior ~iiargins subequally 
rounded, their greatest extension k l o ~ v  tlie mid-height of the 
;hell; ventral margin gently conves. Valves depressed convex, 
most prominent on tlie un ih ,  the surface sloping abruptly to 
:he cardinal margins and gently to the lateral ant1 basal margins. 
Surface marked by strong radiating ribs anteriorly and pos- 
teriorly, wliich gradually becolne fainter towards the median 
portion of tlie ventral margin; on the unibo and on an area es- 
tending ventrally from the umbo nearly to the basal margin, the 
;hell is smooth; tlie anterior and posterior ribs do not continue 
to the beak but disappear along the margins of tlie central smooth 
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area; all the ribbed portion of the shell is also marked by strong. 
regular, concentric costz, somewhat stronger in the depressicns 
between the ribs than upon the ribs themselves. 

Renurrks.-But two specimens of this beautiful little species 
have been observed, casts of the interior of the shell and impre 
sions of the exterior. It  is possible that other specimens may 
have attained a larger size. The species may be recognized 
by its beautifully cancellated anterior and posterior regions sep 
arated by the smooth median area. These markings are pm 

its general form and ornamentation. 

Geographic distribution.-New Jersey. 

portionally much stronger than in L. metastrkfa, with the eon- 
trast between the extremities and the median portion of the 
shell much greater; besides its smaller size the species also diffen 
from L. vzetastriata in the greater slope of the cardinal margins, 
and the lower position of the greatest anterior and posterior ex- 
tremities of the shell. The hinge characters of the shell havend 
been observed, the generic identification being based solely upon 

Forlnatior~ arrd locality.-\Voodbury clay, Lorillard (102). 
near Matawan ( I 03). 

Linearia contracts '~hl t f le ld .  

Plate LXX., Fig. 13. 

1886. Linemia corltracta Whitf., Pal. N. J., vol. I (Monog. U. 
S. G. S., vol. g), p. 167, pl. 23, fig. 5 .  

Descriptwn.-"Shell small and moderately convex, transversely 
ovate in outline, broad in front and abruptly contracted behind 
the beaks, the anterior end forming about three-fifths of the 
shell's length. Beaks small and inconspicuous. Anterior end 
broadly rounded and the posterior more narrowly rounded. 
Basal line broadly curved. Surface of the shell a s  seen in a 
matrix, marked by fine radiating striae which extend over the 
entire surface, but are less strongly developed on the middle of 
the valve. Also marked by fine concentric grooves parallel to 
the margin of the shell." (Whitfield.) 
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Retnurks.-"This species differs from L. r~cctastriata in being 
proportionally longer, in the abrupt contraction of the posterior 
end, in its ovate instead of oval form, greater cbnvexity, and in 
being marked by radiating stria: throughout instead of having 
the central part of the valve nearly or quite destitute of this 
marking." (Whitfield.) 

This species has not been met with in any of the recent col- 
lections of the Survey, and Whitfield's type specimen seems to 
have been lost or  destroyed. I t  is altogether probable that the 
specimen was an abnormal or  perhaps distorted individual of L. 
tnetastriata 

Formation and locality.-Navesink marl ?, Holmdel (Whit- 
field). 

Geographic distribution.-New Jersey. 

Genus TELLINIMERA Conrad. 

Telilnlmera eborea Conrad. 

Plate LXX., Figs. 14-23. 

Tellim (Tellitrimcra) cborecl Con., Jour. Acad. Nat. Sci. 
Phil., 2nd ser., vol. 4 p. 278, pl. 46, fig. 14. 

Tellina eborea Gabb, Synop. Moll. Cret. Form., p. 229 
(173). 

Tellina (Tellinimera) eborea Meek, Check List Inv. 
Foss. N. A., Cret. and Jur., p. 14. 

Tellinomera eboreo Con., Cook's Geol. N. J., p. 727. 
Tellimera eborea, Con., Am. Jour. Conch., vol. 6, p. 73. 
Tellinimera eboreca Tryon, Struct. and Syst. Conch., vol. 

3, p. 169, pl. 112, fig. ~ o o .  
Tcllimera eborea Whitf., Pal. N. J., vol. I (Monog. U. 

S. G. S., ~ 0 1 .  g ) ,  p. 164, pl. 23, figs. 12-13. 
Tellinimera eborea Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 16. 

Description.-The dimensions of an averagd specimen are: 
length, 13.5 mm.; height, g mm.; convexity, 2 mm. Shell tri- 
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angularly subovate or very broadly subtriangular, depmxd 
convex. Beaks small, appressed, situated considerably back of 
the middle of thk shell. Anterior and posterior cardinal slop 
meeting at the beak in an angle of about 140' ; anterior margin 
rounded; basal margin broadly convex; posterior margin sub 
truncate below. A rounded ill-defined umbonal ridge extends 
from the beak to  the postero-basal extremity; the posterior slope 
short, more or less abrupt, often somewhat flattened; the anterior 
slope very long and gently convex, becoming somewhat abrupt 
towards the anterecardinal margin. Surface of the shell marked ' 
by fine, concentric, impressed lines at regularly increasing dis- 
tances apart, which are bent abruptly upward in crossing the 
umbonal ridge. 

Remarks.-This species has been observed most commonly in 
the Wenonah sand near Marlboro, in the form of internal casts. 
These casts rarely retain the surface markings of the shell. but 
these characters can be clearly seen on the Haddonfield speci- 
mens. In its general form and size this species closely resemble 
the shells described as Ar~totra elifalilolsis, but when the shell 
substance is preserved the two species may be distinguished b! 
the presence of the fine, regular, concentric markings on T. 
eborca. Kellia cretacea C0n.l is another similar species which 
should be compared, but no authentic specimens have been avail- 
able for stucly during the preparation of the present report. Be 
cause of the condition of preservation of the Wenonah sand sped- 
mens referred to this species, it is not possible t o  determine 
certainly in most cases what the characters of the surface mark- 
ings originally were, but the outlines of the shell seem to agree 
more closely with T. cborca than with A .  ctrfalrlerrsis. 

Foriiu2tioil c7irti locnlitj1.-hlerchantville clay-marl. near James- 
burg ( I 39, I 40, 14 I ) ; \\'oo(lbury clay, near Hadclonfield ( 183) : 
IVenonah santl, near ;\Iarlboro ( 1 3 0 ) .  near Crawfords Corner 
( I 267 ; Retl Bank san(l, near ;\Litltlleto~vn ( I I 2). 

Geogrupl~ic distributio)r.-New Jersey, Alabama. 

' Jour. Acad. Nat. Sci. Phil.,  and scr., "01. 4, p. 280, pl. 46, fig. 19. 
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Genus AENONA Conrad. ' 

Aenona eufaulenrlr Conrad. 

Plate LXX., Figs. 24-25. 

1860. Tellinu El6fa1tlcnsis Con., Jour. Acad. Nat. Sci. Phil. ad 
ser., vol. 4, p. 277, pl. 46, fig. 15. 

1861. Tellina Eitfalnlsis Gabb, Synop. Moll. Cret. Form., p. 

229 (173). 
1864. Tellina eufaletlsis Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 14. 
1870. Z n o n a  aifaulertsis Con., Am. Jour. Conch., vol. 6, p. 74. 
1886. Z n o n a  Etifaulensis Wllitf., Pal. N. J., vol. I (Monog. 

U. S. G. S., vol. g ) ,  p. 168, pl. 23, figs. 2-3. 
1905. Z n o n a  eufaulcnsis Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 16. 

Description.-"Shell small, triangularly ovate in outline, three- 
fourths as high as long, with the small beaks situated a little more 
than one-third of the length from the anterior end. Cardinal 
margins rapidly sloping from the beaks, the anterior most rapidly, 
and the anterior end sharply rounding just above the basal line; 
posterior end more broadly rounded, but still narrowed; basal 
line broadly curved. Surface of the valve smooth and semipol- 
ished, the disk rather highly convex for a Tellilcn-like shell, with 
very small pointed beaks, a slight angularity of the umbonal 
region just in front of it, and a very narrow but distinctly cir- 
cumscribed lunule. In the interior the hinge-plate is very narrow, 
with a single small cardinal tooth in the right valve and very 
small and narrow lateral teeth. Muscular markings unknown." 
(Whitfield). 

Remarks.-This species is autllentically recognized in the Cre- 
taceous faunas of New Jersey only from Haddonfield. There 
are some internal casts from the Wenonah sand near Marlboro 
(locality I ~ o ) ,  which more or less resemble Whitfield's illustra- 
tior) of this species, but they are probably all of them Trllir~i~rtcm 
eborea, whose outline is similar to this species, but is proportion- 
ally higher. 
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Forrnation a d  locality.-Woodbury clay, Haddonfield (183). 
Geographic distribution.-New Jersey, Alabama, Mississippi, 

Texas. 

Aenona papyrla Conrad. 

Plate LXX., Fig. 26. 

1870. Z n o n a  pappia Con., Am. Jour. Conch., vol. 6, p. 74 
1886. Z n o n a  papyria Whitf., Pal. N. J., vol. I (hlonog. U. S. 

G. S., vol. g ) ,  p. 169, pl. 23, fig. 4. 
1905. Z a o n a  papyria Johns., Proc. Acad. Nat. Sci. Phil 

( '9051, P- 16. 

Description.-"Subelliptical, inequilateral, extremely thin in 
substance, convex, anterior side narrowed; posterior end ob 
liquely truncated ; ventral margin regularly curved ; surface 
marked by microscopic concentric close lines. Length, 3.$ inch." 
(Conrad.) 

Remarks.-The type specimen of this species in the collection 
of the Philadelphia Academy of Science has been much injured, 
in fact almost entirely destroyed, and in its present condition does 
not show the characters of the shell at all. The species has not 
been met with in the recent collections, and it apparently rests 
upon the single type specimen. The species seems to differ from 
A. eufarclensis in the absence of the polished surface of the shell, 
in the presence of the uneven, strong, concentric lines, in the 
flattening of the shell at  the anterior end, and in the shell sub 
stance being much thinner. 

Formation and 1ocaliy.-Woodbury clay, Haddonfield (183). 
Geographic distribution.-New Jersey. 

Family SOLENIDAEI. 

Genus LEPTOSOLEN Conrad. 

Leptorolen blpllcata Conrad. 

Plate LXX., Figs. p 3 1 .  

1858. Siliquarin biplicata Con., Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 3, p. 324, pl. 34, fig. 17. 
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1861. Siliquaria biplicata Gabb, Synop. Moll. Cret. Form., p. 
226 (170). 

1864. Sihquaria biplicata Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 15. 

1867. Leptosolert biplicata Con., Am. Jour. Conch., vol. 3, pp. 
15 and 188. 

1868. Leptosolen biplicata Con., Cook's Geol. N. J., p. 727. 
1876. Leptosolett biplicata Gabb, Proc. Acad. Nat Sci. Phil. 

( 1876), P. 304- 
1886. LepYosolor biplicata Whitf., Pal. N. J., vol. I (Monog. 

U. S .G.  S . ,vo l .g ) ,p .  183,pl.25,figs. 1-2. 

1 9 5 .  Leptosolmt biplicata, Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P. '7. 

Description.-The dimensions of an average specimen are : 
length, 35 mm. ;'height, I I mm. ; convexity, 3 mm. The largest 
example observed is nearly 60 mm. in length. Shell elongate, 
with straight, subparallel dorsal and ventral margins, the anterior 
and posterior margins rounded, the anterior usually a little more 
sharply rounded than the posterior, the greatest anterior exten- 
sion at  or above the mid-height of the shell. Gaping at both ends, 
more widely so posteriorly. Beaks small, scarcely elevated above 
the hinge-line, situated a little more than one-fourth the length 
of the shell from the anterior extremity. Valves nearly regularly 
convex from the dorsal to  the ventral margin, the slope to the 
cardinal margin usually a little more abrupt; the anterior extrem- 
ity of the shell compressed, with two obscure, sometimes obsolete 
plications extending obliquely forward and downward from the 
beak. In  the casts a strong furrow passes from the beak down- 
ward towards the ventral margin, with a slight posterior o b  
liquity, growing shallower below and becoming obsolete at a point 
about three-fourths the height of the shell from the dorsal mar- 
gin. Surface of the casts marked by more or less inconspicuous 
concentric lines of growth. 

Rmrks.-This is a st~ongly marked species which cannot be 
mistaken for any other in the New Jersey Cretaceous faunas. 
The strong furrow extending downward from the beak in the 
casts represents a thickened rib upon the inner surface of the 

40 PAL 
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valve, and would not be recognized upon the external surfaceof 
the shells. The species has a long geologic range in New Jersey, 
but it has been observed as a common species only in one locality, 
in the Wenonah sand near Marlboro, where is is one of the com- 
monest members of the fauna 

Forlnatiot~ and 1ocalify.-Cliffwood clay, near Matawan 
' ( 107) ; Merchantville clay-marl, near Matawan ( IOI), near 

Jamesburg ( I ~ I ) ,  LRnola (163) ; Woodbury clay, near Haddon- 
field ( I 83) ; Wenonah sand, near Marlboro ( I 30), near Craw- 
fords Corner ( 1 2 6 ~ )  ; Navesink marl, n ti antic Highlands (I&),  

Crosswicks Creek ( 1g5), near Jacobstown ( 150) ; Red Bank 
sand, Shrewsbury River ( I 16, I ~ g ) ,  near bfiddletown ( I  12). 

Geographic distribution.-New Jersey, Mississippi, Arkansas, 
Texas. 

Leptoaolen f termlnali8 n. ep. 

Plate LXX., Fig. 29. 

Descriptw?r-The dimensions of the type specimen are: 
length, 19.5 mm. ; height 10 rnrn. ; convexity, 4 rnm, Shell sub 
quadrangular in outline, broadest a little back of the middle; 
beaks low and small, terminal. Hinge-line straight, about one 
half the length of the shell; anterior margin gently convex, 
nearly vertically subtruncate; basal margin nearly straight, 
curving a little upward in front; posterior margin broadlr 
rounded below, its greatest extension above the mid-height, 
above it curves far forward to the posterior extremity of the 

. hinge-line. Valves rather strongly convex, divided nearly in 
half by a subangular umbonal ridge extending from the beak 
diagonally across the shell to the postero-basal angle; both the 
dorsal and ventral slopes gently convex. In the internal cast a 
strong and deep, sllarply defined furrow passes almost diredly 
downward from the beak towards the ventral margin of the shell, 
becoming shallower below and bending abruptly backward for 
a short distance just before reaching the margin; another simi- 
lar, but narrower, furrow originates beneath the beak with the 
first one, and extends backward, just below the hinge-line, to a 
point somewhat back of the middle of the hinge-line; just within 
the posterior margin of the shell and parallel with it, a very nar- 
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TOW impressed line seems to have been formed by a fold of the 
shell from its inner surface. Surface of the cast marked by 
more  o r  l&s irregular, concentric lines of growth. 

Remarks.-This species is established upon an internal cast 
which resembles the casts of Lcptosolcn biplicata in the presence 
of the strong furrow extending towards the ventral margin from 
beneath the beak, but it differs in several fundamental respects 
from that species, and the two can hardly be cogeneric. In L. 
biplicato the shell is gaping at both ends, while in this one it is 
apparently closed ; the beak in this shell is situated at  the anterior 
extremity of the hinge-line, the furrow is very near the anterior 
margin of the shell instead of about one-fourth of the length 
back, and it has a distinct backward turn near the margin. The 
shape of the two shells is also different, the dorsal and ventral 
margins of L. ? tcrnlittalis diverging posteriorly. 

There seems to be no genus in which this shell can be properly . 

placed, and eventually it will probably be necessary to construct 
a new one for its reception. . 

Fortnatiorz and locality.-Merchantville clay-marl, near James- 
burg  (139). 

Geographic distribufion.-New Jersey. 

Leptorolen '7 elongata n. sp. 

Plate LXX., Figs. 27-28. 

Descriptiotr.-The dimensioils of the type specimen, a cast of 
a left valve, are: length, 24 mm.; height, 8 mm.; convexity, 
2.5 mrn. Shell elongate, dorsal and ventral margins subparallel; 
anterior margin rounded, its greatest extension above the mid- 
height ; posterior margin probably rounded or truncate, not com- 
pletely preserved. Beaks small, terminal, but little elevated above 
the hinge-line. Valves closed in front, apparently gaping behind; 
t h e  surface regularly convex from the dorsal to the ventral mar- 
gin,  curving a little more abruptly above and inflected to the 
hinge-line in the anterior half of the shell; curving abruptly to 
the anterior margin in front. In the cast a strong, deep, sharply 
defined furrow extends downward from the beak towards the 
ventral margin, and a little obliquely backward, curving a little 
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posteriorly near its lower extremity; another much less conspin- 
ous furrow originates beneath the beak with the first one, and 
extends backward, parallel with the hinge-line, becoming oim 
lete near the center of the shell. Surface of the cast apparently 
smooth. 

Remarks.-This shell is not a true Leptosolen, but seems tobe 
cogeneric with the shell which has been described as Leptosokn ? 
terminaJis. I t  differs from that species in the nearly or quite 
parallel dorsal and ventral margins, in its greater proportional 
length, and in the absence of the diagonal umbonal ridge. 

Fornzation and locality.-Red Bank sand. near lliddleto\\n 
( I I ~ ) ,  Red Bank (116). 

Geograplzic distribution.-New Jersey. 

Genus SILIQUA Muhlfeldt. 

8lllqua cretacea Oabb. 

Plate L X ~ I . ,  Figs. 1-2. 

1860. Cultellzcs cretacra. Gabb, Jour. Acad. Nat. Sci. Phil., and 
ser., vol. 4, p. 303, pl. 48, figs. 24 a-b. 

1861. Siliqua Cretaceous Gabb, Synop. Moll. Cret. Form., p- 
226 ( I 70). 

1864. Siliqzla cretacea Meek, Check List Inv. Foss. N. A., Cret- 
and Jur., p. IS. 

1868. Ospirasole~r cretaceus Con., Cook's Geol. N. J., p. 727. 
1886. Siliqzra Crctacea Whitf., Pal. N. J., vol. I (Monog. U. S. 

G. S., vol. 91, p. 186, pl. 25, figs. 9-10. 
1905. Siliqua cretacca Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 17. 
Dcscriptio~z.-"Shell of moderate size, the internal cast, and 

the only one known, being nearly one and three-fourth inches 
long, and for the genus very convex, rather strongly curved, and 
widely gaping at each extremity, the valves only coming in cnn- 
tact in the middle of the basal margin ; posterior end most widel! 
gaping. Beaks distinct, but not elevated, situated a little within 
the anterior third of the shell's length. On the cast they slightly 
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project above the general line of the hinge. Hinge slightly con- 
cave posterior to the beaks, and the margin considerably thick- 
ened, as indicated by the form of the cast. Anterior to the beaks 
the cardinal line declines at a low angle from the direction of the 
posterior side. Basal line very strongly curved; extremities 
rounded, the anterior the most sharply so. Anterior muscular 
scar moderately large, triangularly ovate, bordered by a rounded 
furrow on the posterior side, indicating a slightly thickened rib 
on the interior of the shell. Posterior scar larger, triangular, and 
faintly marked. Pallial sinus deep and extending to near the 
middle of the shell's length. Hinge features unknown. Indica- 
tions exist on the cast of a divided tooth-like projection on the left 
valve, with a socket-like plate on the right." (Whitfield). 

Rcrrarks.-This species has not k n  met with in the recent 
collections of the Survey, and the type specimen described by 
Gabb seems to  be the only example which has ever been recog- 
nized. In tIThitfield's illustration of this type specimen, the fur- 
row behind the anterior muscular scar is represented somewhat 
deeper than it actually is upon the specimen. 

Formation atld locality.-Navesink marl, Burlington county 
(Gabb) . 

Geographic distribution.-New Jersey. 

Genus SOLYMA Conrad. 

Solyma Ilneolata Conrad. 

Plate LXXI.. Figs. 3-6. 

1870. Solytur lir~eola,t~ts Con., Am. Jour. Conch., col. 6, p. 75, 

fig. 9. 
1876. Solyrna littcolatus Gabb, Proc. Acad. Nat. Sci. Phil. 

( 187% P. 305. 
1884. Solynta lirteolafrcs Tryon, Struct. and Syst. Conch., vol. 

3, P 133, PI. 105, fig. 89. 
1886. Solyrrta litteolata IVhitf.. Pal. N. J., vol. I (Monog. U. 

S. G. S., \'0l. g ) ,  p. 182, pl. 25, figs. 11-13. 
1905. Solyrrrya l i ~ ~ o l a t a  Johns., Proc. Acad. Nat. Sci. Phil. 

(19051, P. '7. 
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Description.-The dimensions of the type specimen are: 

length, 26 mm. ; height, 15.5 mm. Shell subquadrangular in out- 
line, a little broader behind than in front; beaks broad, ra:her 
strongly elevated above the hinge-line, nearly central in positioa 
and directed anteriorly. Hinge-line nearly straight, the anterior 
and posterior portions sloping very gently on each side of the 
beak ; anterwcardinal margin concave ; anterior margin rounding 
from the cardinal into the basal margin; basal margin nearly 
straight or slightly convex in the middle, curving upward a little 
more abruptly in front than behind; posterebasal extremity 
rounded; posterior margin nearly vertically truncate; post-cardi- 
nal extremity obtusely subangular ; post-cardinal margin straight. 
Valves moderately convex, with an obscure, rounded, urnhnal 
ridge along both the anterior and posterior umbonal slopes; the 
cardinal margins inflected both in front and behind the beaks. 
Surface of both valves in the casts marked by rather fine, more 
or less irregular, concentric lines of growth. 

Rctnmks.-This shell, in its general outline, somewhat 
resembles Pcriplonryn elliptua, but with the extremities of the 
shell reversed, the anterior extremity of that species being the 
broader ant1 the beak k i n g  directed backward. I n  Solyrno lin- 
eolatn, however, the posterior margin is truncate while the ante- 
rior margin of P. elliptica is rounded, and the anterior extremity 
is much broader than the posterior extremity of that shell. The 
two more or less obscure umbonal ridges are i l s o  a distinguish- 
ing mark of this species, but these ridges have been made too 
conspicuous in IYhitfield's illustration of the species. Upon one 
of the internal casts of this species which has come under obser- 
vation, there seems to be an impression of a very deep pallial 
sinus extending forward to the center of the shell. 

Formatiot~ ntld locolit?.-Cliffwood clay, near Matawan 
( 186) ; Merchantville clay-marl, near Matawan ( IOI  ), near 
Jamesburg ( I 39), Linola ( 163) ; W d b u r y  clay, brillard 
( 102), near Matawan ( I O ~ ) ,  near Haddonfield (183) ; \ireno- 
nah sand? near Marlboro (130) ; Red Bank sand, Red Bank 
(116). 

Geographic distribz~tion.-New Jersey, Georgia. 
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Family MAOTRIDBE). 

Genus MACTRA Linneus. 

Mactra pentangularis n. sp. 

Plate LXXI.. Figs. 7-8. 

Descriptiotl.-Shell subpeiltagonal in outline, the dimensions 
of the best type specimen being: height, 1 7  mm. ; length. 18 mm. ; 
convexity, 5 mm.; another somewhat distorted example is pro- 
portionally longer. Beaks subcentral, the cardinal margins 
sloping away on either side at  an angle of about 122'; anterior 
and posterior margins both nearly vertically subtruncate, the 
anterior margin being slightly more convex, and both rounding 
below into the gently convex basal margin; greatest coilvexity 
of the valves on the median line above the middle, the surface 
sloping almost equally to  the anterior and posterior margins, 
with a very slight posterior umbonal ridge. Surface marked 
only by fine, concentric lines of growth which k o m e  some- 
what stronger and more crowded towards the margin. 

Remarks.-The hinge characters of this species are not clearly 
shown in the casts from which it has been described, but there is 
an elongate lateral tooth in front of the beaks certainly, and ap- 
parently also behind; the characters beneath the beak have not 
been seen at  all. The species differs from other Mactridae in the 
New Jersey faunas in the proportionally greater height of the 
shell and its more nearly equal height and length. The  species 
resembles M. ?zitid Jn Meek1. 

Formatiota atld locality.-\Voodbury clay, Lorillard ( 102). 
Geographic distributiow.-New Jersey. 

'Rep. on Cret. and Ter. Inv. Foss, of Up. Mo.. p. 211 ,  pl. 30, figs. 6 a. 
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Genus CYMBOPHORA Gabb. 

Cymbophora Ilntea (Conrad). 

Plate LXXI., Figs. 9-13. 

1860. Cardiiina (Protocardiuna) linttwm Con., Jour. Acad. Nat. 
Sci. Phil., 2nd ser., vol. 4, p. 278, pl. 46, fig. 17. 

1861. Cardirm litrtca Gabb. Synop. Moll. Cret. Form., p. 163 

(107). 
1870. Yeleda lintea Con., Am. J&. Conch., vol. 6, p. 74. 

1875. Veleda lintea Con., Kerr's Geol. N. Car., App., p. g, pl. 
I ,  fig. 26. 

1876. Cymbophora lintea Gabb, Proc. Acad. Nat. Sci. PhiL 
(18761, P. 306. 

1886. Veledlp lintca Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., vol. 18), p. 172, pl. 23, figs. 18-21. 

1905. Cphophora  lintea Johns., Proc. Acad. Nat. Sci. Phil. 

(IPS), P. 17. 

Description.-The dimensions of two separate valves of this 
species, the larger specimen a right and the smaller a left valve, 
are : length, 18.5 mm. and 16 mm. ; height, I 5 mm. and 13 mm. ; 
convexity, 5 mm. and 3.5 mm. Shell ovate-subtriangular in out- 
line. The anterior and posterior cardinal margins meeting at 
the beak in an angle of about IIO', curving regularly into the 
anterior and posterior margins below; anterior margin rather 
sharply rounded, its greatest extent below the mid-height of the 
shell ; ventral margin broadly convex ; posterior margin more 
o r  less sharply rounded or somewhat pointed below, oblique 
above, subtruncate or gently convex. Beaks a little in front of 
the middle of the shell or sometimes nearly central in position, 
slightly incurved, pointing forward, elevated a little above the 
hinge-line. Valves moderately convex, with a more or less ob 
scure umbonal ridge extending obliquely from the beak to the 
postero-basal extremity; post-umbonal slope rather abrupt, cen- 
tral portion of the valve gently convex, the anterior and posterior 
cardinal slopes about equally abrupt. In the casts the umbonal 
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ridge is usually rounded, while in the shell itself it is often slightly 
angular. Surface of the shell marked with regular concentric 
lines, which are very fine in the young shells, becoming much 
stronger with the increased size of the shell. In the larger shells 
the surface markings seem sometimes to have been nearly or 
quite eroded, leaving the shell nearly smooth. 

~emarks.-This is a common species in certain localities in 
Ke\v Jersey, especially in the Cliffwood clay and the Wenonah 
sand. Specimens from different localities exhibit considerable 
variation, especially in the distinctness of the concentric surface 
markings. The smaller and younger individuals possess these 
markings most clearly, but in the larger examples they seem 
usually to have been more or less eroded. 

Forlnation and locality.-Cliffwood clay, Cliffwood Point 
( IOj, 185), near Matawan (107, 186, 189) ; Merchantville clay- 
marl, near Matawan ( IOI  ), near Jamesburg ( 139, 141) ; Wood- 
bury clay, near Matawan ( I O ~ ) ,  near Haddonfield (164, 165, 
183) ; 3,Iarshalltown clay-marl, near Swedesboro (177) ; Weno- 
nah sand, near Craw fords Corner ( 126), near Marlboro ( 130) ; 
Red bank sand, Shrewsbury River ( I 19) , Red Bank ( I 16),  near 
Middletown ( I  12) ; Tinton beds, Beers Hill cut, south of Key- 
port (129"). 

Geographic distribution.-Kew Jersey, Georgia, Alabama, 
Mississippi, Texas. 

Cymbophora tellinoideo (Whitfleld). 

Plate LXXI., Fig. 22. 

1886. Veleda Tellittoid~s Whitf., Pal. N. J., vol. I (Monog. 
U. S . G .  S . , ~ o l . g ) , p .  173,pl. 23, fig. 23. 

Description.-"Shell large for the genus, the cast, the only 
form under which it is known, being fully one and a quarter 
inches in length ; form transversely ovate, largest at  the anterior 
end, and two-thirds as high as long. Valves depressed convex 
with small appressed beaks and a slight angulation passing from 
the beak to the posterior extremity, forming a narrow posterior 
cardinal slope. Surface, as shown on the cast, marked by fine 
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concentric lines of growth. Muscular scars prop~rtionall~ large 
and moderately distinct, and an indication of a rather deep siius 
in the pallial line." (Whitfield). 

Reiitnrks.-"This species differs from C. Iirrtca in the more 
transverse form, less angular umbonal ridge, which is also situ- 
ated nearer to the cardinal border ; in the less elevated form and 
more arcuate basal margin, and also conspicuously in want of 
the coarse, regular, concentric markings of the surface seen on 
that one. In regard to its generic affinities there may be a little 
doubt, as the hinge has been much less thickened and consequently 
the impressions of the teeth are less conspicuous and consequently 
less certain." (Whitfield). 

Forjitntioil, aud locality.-\$'enonah sand, near Marlboro 
( IVhitfield). 

Geogrc~phic distribt1tiotl.-New Jersey. 

Genus SCHIZODESNA Gray. 

Schizodeclma apprercla Gabb. 

Plate LXXI., Figs. 14-21. 

1876. Sclrizodesrt~ ? appressa Gabb, Proc. Acad. Nat. Sci. Phil. 
( 1876 1, P. 306. 

1886. Veleda irattszlcrsa Whitf., Pal. N. J., vol. r (Monog. U. 
S. G. S., V O ~ .  g), p. 174, pl. 23, fig. 22. 

1905. Sc11izodcs~n.u nppressa Johns., Proc. Acad. Nat. Sci. Phil. 
(19051, P. 17. 

Description.-The dimensions of an average right valve are: 
length, 23 mm.; height, 15.5 mm., convexity, 4 mm. Shell 
inequilateral, subovate or ovate-subcuneate in outline. Anterior 
and posterior cardinal margins meeting a t  the beak at an angle 
of a b u t  125' ; anterior margin regularly rounding from the 
antero-cardinal margin above into the basal margin below; basal 
margin gently convex throughout, becoming a little straighter 
posteriorly ; postero-basal extremity subangular; posterior margin 
shorter than the anterior, obliquely truncate; posterior cardinal 
extremity obtusely subangular. Beaks prominent, nearly erect, 
slightly incumed, situated a little in front of the middle of the 
shell. Valves most prominent on the umbo, sloping rather ab- 
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ruptly to the cardinal margins, the most gentle slope being to the 
postero-basal extremity; a more or  less obscure rounded or  sub- 
angular umbonal ridge passes from the beak obliquely backward 
t o  the postero-basal extremity. Surface of the shell marked by 
regular, fine, conca~tr ic  lines, which become regularly stronger 
in passing from the beak to the shell margin, and becomitig nearly 
obsolete upon the post-umbonal slope. 

Retnarks.-Gabb's type of this species has never been illus- 
trated, but the New Jersey examples have been compared with the 
original spkimen and their specific identity can be safely assumed. 
Veleda transversa was described by Whitfield from "dark mica- 
ceous clays below the Lower Marls at Marlborough," and tlie 
horizon indicated can be no other than the summit of the Weno- 
nah sand as seen near Marlboro. IVhitfield's type specimen has 
been compared with various specimens in the recent collections 
of the Survey, from the same horizon at a neighboring locality. 
These show the characters of his species and tlenlonstrate 
its specific identity with Gabb's species from Georgia. The  
specimens from tlie Cliff\vood clay \vliich have been referred to  
the species, usuilly differ for111 the IVenonah sand examples in 
their somewliat higher and more vertically truncated posterior 
margin, these specimens also seem usually to  have suffered a 
greater degree of erosion of the shell, which has more or  less 
destroyed their surface markings. 

Formution and 1ocnlitjr.-Cliffwood clay, Cliffwood Point 
(IOS),  near Matawan (107) ; Wenonah sand, near llarlboro 
( I ~ o ) ,  near Crawfords Corner ( 1 2 6 ~ ) .  

Geograpl~ic distrib1ltion.-New Jersey, Georgia, Texas. 

Genus RANCIA Desmoulins. 

Rangia 7 tenuideno (Whitfleld). 

Plate LXXIII., Figs. 6-8. 

1886. Gnathodon ? tmluiderls Whitf., Pal. N. J., vol. I (Monog. 
U. S. G. S., vol. g), p. 27,pl.  2, figs. 7-10. 

Description.-"Shell of moderate size, ver) ventricose, very 
broadly ovate or  subtriangular, with strong and rather tumid, 
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enrolled beaks, which are directed forward and project consider- 
ably beyond the line of the hinge. Posterior hinge border gently 
arcuate, extending more than two-thirds of the distance from the 
beak toward the basal margin of the shell. Posterebasal angle 
sharply rounded, and the basal margin broadly arched; anterior 
end less sharply and more regularly rounded than the postero- 
basal. Surface of the shell, as indicated on the partial casts and 
imprints left in the hardened clay, smooth or marked by fine lines 
of growth only. On the cast of a right valve there are  indications 
of two principal cardinal teeth beneath the beak, and a long. 
rather slender, lateral tooth. The muscular impressions are not 
visible on the posterior side, but on one specimen the anterior 
scars seem to have been large and deep; but this feature is not 
very satisfactorily determined." (Whitfield.) 

Pormation and 1ocaliiy.-Raritan clay, Sayreville and near 
Woodbridge ( Whitfield). 

Super-family MYACEA. 

Family OORBULIDAEl 

Genus CORBULA Lamark. 

Corbuia manleyi n. sp. 

Plate LXXII., Figs. 1-8. 

Descrifition.-The dimensions of a perfect specimen are: 
length, 15 mm.; height, 10.3 mm.; thickness, 7.8 rnm. Shell 
inequivalvate, subcuneate, subtrigonal in outline; beaks promi- 
nent, incurved, nearly in contact, situated at or a little in front of 
the anterior third of the shell. Anterior and posterior cardinal 
margins meeting at the beak in an angle of about looO, anterior 
slope much shorter than the posterior; anterior margin rounding 
regularly from the cardinal into the basal margin; basal margin 
slightly convex in front, becoming straight behind; postero-basal 
extremity angular; posterior margin very short, curving almost 
imn~ediately into the post-cardinal margin above; post-cardinal 
margin long, nearly straight. Valves ventricose in the umbond 
region, the surface curving abruptly and inflected to the antero- 
cardinal margin; sloping rather steeply with a slightly convex 
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curve to the anterior and ventral margins, and more gently to the 
postero-basal extremity; each valve with an angular umbonal 
ridge, that of the left valve much the more conspicuous; post- 
urnbonal slope of the right valve narrow, slightly concave, in- 
flected to the hinge-line towards the beak; that of the left valve 
much broader, concave, sloping much more abruptly, not in- 
flected. Surface of the right valve marked by rather regular, 
moderately fine, rounded, concentric cosk ,  which seem to ter- 
minate a t  the urnbonal ridge; the left valve marked by more or 
less irregular concentric lines of growth which are not raised 
into distinct, rounded ribs, and on the anterior portion of the 
valve by a few indistinct radiating cost=. 

On  the internal casts the surface is smooth, the muscular im- 
pressions are indistinct, and the beaks are widely separated and 
erect. .The general form and contour of the valves is the same. 

Remarks.-The specimens which have been used in the de- 
scription of this species were collected by Mr. John M. hilanley, 
of New Brunswick, at Furman's clay pits, Sayreville, New Jer- 
sey. They are of special interest because they were collected 
from near the base of the Raritan formation, at a horizon which 
has rarely yielded invertebrate fossils. The species is a very 
peculiar and distinct one, and is quite different from any other 
Corbula in the faunas of the New Jersey Cretaceous beds. 

Fortnation and locality.-Raritan formation, Sayreville. 
Geographic distribution.-New Jersey. 

Corbula ioriliarden8lo n. ep. 

Plate LXXII., Figs. g-14. 

Description.-The dimensions of an internal cast are: length, 
10.5 mm. ; height, 5.5 mm; thickness, 4 mm., Shell elongate 
subovate in outline, broader in front than behind; the beaks 
central or a little in front of the center, broadly obtuse, a little 
incurved; right valve overlapping the left along the ventral mar- 
gin. Anterior and posterior cardinal margins sloping downward 
in front and behind the beak, meeting at an angle of about 142" ; 
anterior margin regularly rounding from the cardinal into the 
basal margin; basal margin long, gently convex; postero-basal 
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extremity angular; posterior margin nearly vertically truncate, 
sometimes slightly oblique; the post-cardinal extremity angular 
or subangular. Surface of the valves strongly convex from the 
dorsal to the ventral margins, slightly convex longitudinally 
across the greater portion of the central part of the shell, and 
curving rather abruptly to the anterior margin; an  angular urn- 
bonal ridge passes from the beak to the postero-basal extremity; 
the post-umbonal slope abrupt, usually a little concave; the pos- 
terior extremity of the right valve compressed and a little pro- 
duced. Surface of the shell, as seen in impressions of the exterior, 
marked by rather fine, more or less irregular, concentric lines of 
growth, which become more conspicuous near the ventral margin 
and upon the post-umbonal slope. In the casts the surface is 
smoother, the umbonal ridge is less angular and the muscular 
impressions are inconspicuous. 

Remarks.-This is the commonest member of the genus in the 
nodules at Lorillard, and can be recognized from all other 
species in New Jersey, by its elongate form, with the dorsal and 
ventral margins more or less subparallel. 

Formation ajzd 1ocdity.-Woodbury clay, Lorillard (~m), 
near Haddonfield ( 164). 

Geographic distribution.-New Jersey. 

Co*ula blrulcata Conrad. 

Plate LXXII., Figs. 15-22. 

1875. Corbula bisulcata Con., Kerr's Geol. N. Car., App., p. 1 1 ,  

pl. 2, figs. 13-14. 
1886. Corhula Foulkci Whitf., Pal. N. J., vol. I (Monog. U. 

S. G. S., V O ~ .  g ) ,  p. 180, pl. 23, figs. 27-29. (Not C. 
fotdkci Lea.) 

Description.-The dimensions of a partially restored speci- 
men, a plaster cast taken from a natural mould, are:  length, 
13.5 mm.; height, 8 inm.; thickness, 6.5 mm. Shell subcuneate 
behind, full and rounded in front. Beaks small, incurved, situ- 
ated back of the middle, pointing posteriorly. Antercwardinal 
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margin long, straight near the beaks and curving gently down- 
ward in front, subparallel with the basal margin; anterior mar- 
gin regularly rounded; basal margin nearly straight, curving 
upward in front; posterchasal extremity angular; post-cardinal 
margin concave. Valves strongly ventricose in front, com- 
pressed behind, the ventral margin of the right valve overlap 
ping that o f  the left and its posterior extremity more produced, 
beaks of the two valves subequal; an angular umbonal ridge is 
present on the right valve, with a narrow slightly concave post- 
umbonal slope; on the left valve the umbonal ritlge is obsolete. 
Surface of the valves marked by rather fine, concentric lines of 
growth. 

Perfect internal casts are subcuneate, but not so greatly pr* 
duced posteriorly as the shells, the muscular impressions are con- 
spicuous the whole area of the casts between the muscular impres- 
sions and the pallid line being strongly inflated. 

Remarks.-Johnscm states that the specimens from Haddon- 
field which were illustrated by Whitfield as C. forclkei, are not that 
species but C. bkdcata Con. An examination of the type speci- 
mens in the collection of the Philadelphia Academy of Sciences 
has confirmed the statement of Johnson. The species occurs in 
abundance in the Cliff\vood clays, and it seems to be one of the 
most characteristic species in the fauna of that horizon. They 
occur usually in the form of internal casts, some of which are very 
perfect, and some good moulds of the exterior have been found. 
From one of these moulds, which is complete in its more essen- 
tial parts, the cast used in the description of the shell was taken; 
the antero-basal region of the mould is lacking, but this portion 
of the shell has been easily restored from the form of the internal 
casts. 

Formatiort artd locality.--Cliffwood clay, Cliffwood Point 
( 185), near Matawan ( 107, 189) ; Merchantville clay-marl, near 
Matawan ( I O I ) ,  near Jamesburg ( I ~ I ) ,  Lenola (163) ; Wood- 
bury clay, Haddonfield ( 183). 

Geographic distribution.-New Jersey, North Carolina, Mis- 
sissippi, Arkansas. 
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Corbula foulkal Lea. 

Plate LXXII., Figs. 23-26. 

1861. Corbula foulkci Lea, Proc. Acad. Nat. Sci. Phil. (&I),  
P. 149- 

1864. Corbtrla fo~llkei Meek, Check List Inv. Foss. K. A., Cret 
and Jur., p. 15. 

1868. Corblila foulkii Con., Cook's Geol. N. J., p. 727. 
1886. Corbtila subcorrtpressa Whitf., Pal. N. J., vol. I (Moncg. 

U. S. G. S., voI. g ) ,  p. 180,pl. 23, fig. 26. 
1905. Corbtcla fo~dkri  Johns., Proc. Acad. Nat. Sci. Phil. 

(IPS),  P. 17. 

Description.-The dimensions of a nearly complete individual. 
a plaster cast taken from a natural mould, are : length, 12.5 mm.; 
height, g rnrn. ; thickness, 6 mm. The dimensions of the perfect 
internal cast of the same individual are : length, I I mm. ; heighf 
8 mm.; thickness, 5.5 mm. Shell subtriangular in outline; the 
beaks slightly in front of the center, moderately incurved, point- 
ing a little forward. Hinge-line arcuate; anterior and posterior 
cardinal margins sloping symmetrically on either side of the 
beak, and meeting at an angle of about 122" ; anterior margin 
rounding from the cardinal into the basal margin; basal margin 
moderately convex, curving upward more abruptly in front than 
behind; postero-basal extremity angular; posterior margin 
obliquely truncate, meeting the post-cardinal margin in a broadly 
obtuse angle. Valves moderately and subequally convex, with 
an angular umbonal ridge; middle portion of the valve gently 
convex, the surface curving somewhat abruptly to the antero- 
cardinal margin; post-urnbnal slope narrow, concave, rather 
abrupt. Surface of shell marked by inconspicuous lines of 
growth. In the internal cast the beaks are broader and blunter, 
and the left valve seems to be slightly more convex than the 
right; the muscular impressions are strongly impressed, indi- 
cating a thickening of the shell at these points, and giving to 
the area between them and the pallial line a somewhat inflated 
appearance. 
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Retwks.-The specimen which has been used as the basis for 
the preceding description is a very perfect internal cast with the 
accompanying natural mould of the exterior from which a cast 
has been taken to show the external features of the shell. This 
cast has the right valve complete except for a slight restoration 
along the ventral margin, the left valve being less complete. This 
specimen has been compared with the type of the species, which 
has never been illustrated, and the agreement is close except that 
the specimen here illustrated is larger. The casts of this species 
somewhat resemble those of C. bisulccria, but the central portion 
of that species is much more inflated, with more deeply impressed 
muscular impressions. Whitfield's illustration of C. subcom- 
pr~ssa ,  on comparison with the type of that species, proves to be 
entirely different, and the specimen from which it was drawn is 
believed to be an example of C. fozrlkei. 

Formdiott and locality.-Woodbury clay, near Matawan 
( I O ~ ) ,  near Haddonfield ( 183). 

Geographic distribution.-New Jersey. 

Corbula crarrlpllca Gabb, 

Plate LXXII., Figs. 27-28. 

1860. Corbula crarsiplica Gabb, Jour. Acad. Nat. Sci. Phil., 2nd 
ST., vol. 4, p. 394, pl. 68, fig. 25. 

1861. Corbida crassiplica Gabb, Synop. Moll. Cret. Form., p. 
166 (110). 

1864. CorbuIa crassiplicata Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 15. 

1868. Corbrda crassiplicata Con., Cook's Geol. N. J., p. 727. 
1875. Corbrdq pcrbrevis Con., Kerr's Geol. N. Car., App., p. I I, 

pl. 2, fig. 5. 
1886. Corbula crossiplica Whitf., Pal. N. J., vol. I (Monog. 

U . s . G . S . , v o l . g ) , p .  178,pl.23,fig. 30. 

Description.-The dimensions of a right valve are: length, 6 
mm. ; height, 5 mm. Shell subtriangular in form. Beaks large, 
inflated and enrolled, situated a little in front of the middle of the 

41 PAL 
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shell. Hinge-line arcuate ; antero-cardinal margin sloping rather 
abruptly forward to the anterior extremity of the shell MOF the 
middle; basal margin convex anteriorly through the greater por- 
tion of its length, becoming concave behind; posterebasal ex- 
tremity angular; posterior margin short, vertically truncate, cunf- 
ing rather abruptly above into the long sloping postero-cardii 
margin. Right valve strongly ventricose, with an angular um- 
bonal ridge which is faint or  obsolete towards the beak, becom- 
ing conspicuous as it approaches the postero-basal angle of the 
shell; in front of the wnbna l  ridge in the lower half of the shell 
is a rather narrow but distinct sinus which forms the posterior 
sinuosity in the basal margin; the posbumbonal slope concavt 
Surface of the valve marked with nine or  ten strong, rounded, 
elevated, concentric costae, which continue from the anterior 
margin of the shell to the sinus in front of the umbonal ridge, 
the interspaces about equaling the ribs in width. On the umbothe 
concentric markings are reduced rather abruptly from the strong 

* costae to fine concentric lines; passing over the umbonal ridge 
and down the posterior slope, are rather fine, sublamellose, con- 
centric lines of growth. Left valve much less ventricose than the 
right and the beak much less produced, the surface marked only 
with more or less irregular concentric lines without the strong 
costae. 

Remarks.-This species has a long range in the Cr&ceous 
beds of New Jersey, and can always be easily recognized by the 
peculiar markings of the right valve which can frequently be 
seen as impressions in the-matrix. The species is quite charac- 
teristic of the Woodbury clay, in which formation it sometimes 
occurs in great numbers. In most of the other formations, how- 
ever, it is comparatively rare. The only other New Jersey 
species with which it is in danger of being confused is C. cliff- 
woodensis which is much larger and lacks the sinus in front . ~ f  
the umbona] ridge. The species is very similar to  C. murchisoth 
Lea from the Claiborne Eocene. 

Forlnution and locality.-hlerchantville clay-marl, near Ma- 
tawan ( I O I ) ,  near Jamesburg (139, 140, I41) ,  Lenola (163); 
I V d b u r y  clay, Lorillard ( I O ~ ) ,  near Haddonfield (164 165, 
168, 183) ; Wenonah sand, near Mar lb ro  ( 'so), near Craw- 
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fords Corner ( 126~) ; Navesink marl, near Walnford (I&*) ; 
Red Bank sand, Red Bank ( I 16), near Middletown ( I 12). 

Geographic distributiort.-New Jersey, hlississippi, Texas, 
Arkansas. 

Corbula cliffwoodenrir n. sp. 

Plate LXXII., Figs. *so. 

Description.-The dimensions of an internal cast of a right 
valve are: length, 9.5 mm. ; height, 8 mm. ; convexity, 3.5 mm. 
Shell subtriangular in outline; the beak large and broad, in- 
curved. Hinge-line arcuate; antero-cardinal margin sloping 
abruptly downward to below the middle of the valve; anterior 
margin rounding from the anterior extremity of the hinge-line 
into the basal margin; basal margin convex; postero-basal ex- 
tremity sharply rounded ; post-caklinal margin concave. Right 
valve strongly ventricose in the middle, rounding abruptly to the 
anterior and antero-cardinal margin, with an angular umbonal 
ridge extending obliquely backward from behind the beak in a 
concavely curved line to the postero-basal extremity; post- 
urnbonal slope abrupt, concave; the valve compressed towards 
the  posterior extremity. Surface of the right valve marked by 
strong, rounded, concentric ribs, which originate at the antero- 
cardinal margin, grow stronger in the middle of the shell and 
become obsolete just before reaching the umbonal ridge; about 
26 of these ribs are recognizable on a shell 8 mm. in height, which 
regularly increase in strength from the umbo to the ventral 
margin; post-umbonal slope marked only by concentric lines of 
growth. 

Remarks.-Only the right valve of this species has been ob- 
served. I t  is a close ally of C. crassiplica, but grows much 
larger, with comparatively finer concentric ribs, and it lacks the 
distinct sulcus in front of the umbonal ridge. The species is a 
close analog of C. bicaritlatn Con. from the Eocene of Mississippi, 
having about the same relation to that species that C. crassiplica 
has to C. murchisoni Lea. The specimens observed are all inter- 
nal  casts and impressions of the exterior. 

Formation and locality.-Cliffwood clay, Cliffwood Point 
(185). 

Geographic distribution.-New Jersey. 
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Corbula Jeraeyenrlo n. sp. 

Plate LXXII., Figs. 37-38. 

Descriptiotr.-The dimensions of a perfect internal cast are: 
length, 6 mm. ; height, 4 mm. ; thickness, 3 mm. The dimen- 
sions of a larger left valve are : length, g mm. ; height. 6 mm. 
Shell ovate-subcuneate in outline, the ventral margin of the right 
valve overlapping the left ; beaks subcentral. pointing slightly 
forward, that of the right valve a little more elevated and sharper 
in the cast than that of the left. Hinge-line arcuate; anterior 
and posterior cardinal margins sloping symmetrically from the 
beak, where they meet in an angle of about I 203 ; anterior mar- 
gin regularly rounded; ventral margin gently convex; postero- 
basal extremity angular ; posterior margin truncate below, sub 
angular above or curving into the postero-cardinal margin. 
Valves gently convex in their central portion, the surface cunlng 
abruptly to the antero-cardinal border ; posteriorly an angular 
umbonal ridge separates the body of the shell from the pon- 
umbonal slope; post-umbonal slope short, abrupt, concave. Sur- 
face of the shell nearly smooth, marked only by fine, inconspicu- 
ous lines of growth which become a little more prominent on the 
post-umbonal slope. In the cast the angular umbonal ridge of 
the exterior of the shell is nearly or quite obsolete, and the mu- 
cular impressions are inconspicuous. 

Formatiorz atld locality.-Cliffwood clay, Cliffwood Point 
(185). 

Geographic distribution.-New Jersey. 

Corbula wedeaboroenaia n. sp. 

Plate LXXII., Figs. 33-36. 

Descriptio~t.--The dimensions of a nearly perfect right valve 
are: length, 12.5 mm. ; height, 9 mm. ; convexity, 3.5 mm.; a 
larger imperfect valve is 15 mm. in length. Shell subovate in 
outline; the beak in front of the middle, rather small, a little 
incurved, pointing forward. Anterior and posterior cardinal 
margins meeting at the beak in an angle of about 133O ; anterior 
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margin regularly rounded from the cardinal to the basal margin ; 
ventral margin gently convex, with a slight siriuosity just in front 
of the posterior extremity ; postero-basal extremity angular ; 
posterior margin short, truncate, slightly oblique; postero-car- 
dinal extremity obtusely angular; postero-cardinal margin 
nearly straight. Right valve with a low, angular, slightly 
sigmoidal umbonal ridge; the most prominent portion of the 
valve below the beak, the surface curving somewhat abruptly 
to the antero-cardinal margin and more gently towards the 
umbonal ridge, just in front of which, in the lower half of 
the  shell, is a shallow and inconspicuous sinus; post-umbonal 
slope rather gentle, concave. Surface of the valve marked by 
fine, concentric costze, which become more pronounced towards 
the ventral margin and upon the post-urnbonal slope. Left valve 
not known. 

Remarks.-This species is described from a nearly perfect 
right valve, from the Marshalltown clay-marl near Swedesboro. 
T h e  shell substance is preserved and all the external characters 
a r e  clearly visible. The $hell resembles C. sirbgibbosa Con., in 
general form, but has the beaks pointing forward instead of pos- 
teriorly, as in that species. I t  also resembles the original illus- 
tration of C. subcomnp~~cssa Gabb, but it has the beak further 
forward and the posterior margin less oblique. 

A single internal cast of a Corbirla from the Cliffwood clay has, 
been referred to this species; the beak is somewhat more obtuse, 
the urnbonal ridge less angular, and the posterior margin some- 
what narrower than in the specimen preserving the shell, but 
these are all differences which might be expected in a cast of the 
interior of the shell. Another somewhat distorted internal cast 
from the Woodbury clay near Haddonfield, is also placed in this 
same species. Both of these internal casts retain traces of the 
concentric surface markings, which agree closely with those of 
the shell itself. 

Formation and locality.-Cliffwood clay, near Matawan 
( I&)  ; Merchantville clay-marl, near Matawan ( IOI ) ; Wood- 
bury clay, near Haddonfield (165) ; Marshalltown clay-marl, 
near Swedesboro ( 177).  

Geographic distribution.-New Jersey. 
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Family SBXIOAVIDAB. 

Genus PANOPEA Menard. 

Panopea deciu Conrad. 

Plate LXXIII., Figs. 3-5. 

1853. Panopea decisa Con., Jour. Acad. Nat. Sci. Phil., 2nd 

ser., vol. 2, p. 275, pl. 24, fig. 19. 
1861. Glycimeris decisa Gabb, Synop. Moll. Cret. Form., p. 

181 (125). 
1864. Panopea dccisa Meek, Check List Inv. Foss. N. A., Cret 

and Jur., p. 15. 
1868. G~~~citmris decisa Con., Cook's Geol. N. J., p. 727. 
1868. Pntwpea decisa Whitf., Pal. N. J., vol. I ( hlonog. u. S. 

G. S., vol. g) ,  p. 181, pl. 24, figs. 5-8. 
1905. Panopw decisa Johns., Proc. Acad. Nat. Sci. Phil. 

(190517 P. 18. 

Description.-The dimensions of a large specimen are : length, 
about 80 mm. ; height, 51 mm. ; thickness, 35 mm. Shell more 
or less subelliptical in outline, widely gaping behind and closed in 
front. Beaks central or a little in front of the center of the shell, 
moderately large and incurved. Hinge-line nearly straight; an- 
terior margin rounded, its greatest extension below the middle; 
basal margin nearly straight or gently convex; usually subpar- 
allel with the hinge-line; posterior margin curving more or 
less abruptly upward and backward from the basal margin, 
obliquely truncate below, rounding into the cardinal margin 
above. Valves rather ventricose, with a rounded, oblique, an- 
terior, umbonal ridge becoming broader and more or  less obso- 
lete below; from the umbo the surface slopes rather abruptly in 
front and gently behind; from the posterior side of the beak a 
rather broad, shallow, indefinite sinus extends obliquely back- 
wards towards the postero-basal angle, usually becoming obsolete 
in the outer portion of large individuals. Surface of the shell 
marked by strong, more or less irregular, concentric undulations 
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Re)mrks.-This species has a rather long range in the New 
Jersey Cretaceous beds, but it is most characteristically a member 
of the Merchantville fauna. It reaches its largest size at this 
horizon, those of the higher formations rarely exceeding 50 mm. 
in length, and usually being even smaller than this. 

Formation and locality.-Merchantville clay-marl, near Mata- 
wan ( 1o04, 101 ) , near Jamesburg ( 140) , Lenola ( 163) ; Wood- 
bury clay, Crosswicks ( 168), near Haddonfield ( 164) ; Wenonah 
sand, near Marlboro ( I 30) ; Navesink marl, Atlantic Highlands 
( I&), near Crawfords Corner ( 126?), Crosswicks Creek ( 195) ; 
Red Bank sand, Red Bank ( I 16). 

Geographic distribution.-New Jersey, Alabama, Mississippi, 
Texas. 

Panopea elllptlca WhiUleld. 

Plate LXXIII., Figs. 1-2. 

1886. Panopea clliptica. Whitf., Pal. N. J., vol. I (Monog. U. S. 
G. S., ~01.  g) ,  p. 219, pl. 28, figs. 24-25. 

Description.-The type specimen of this species is too imperfect 
t o  allow accurate measurements, but the dimensions of the best 
preserved specimen which has been observed are: length, 62.5 
mm.; height, 38 mm.; thickness, 27.5 mm. Shell subelliptical in 
outline. Hinge-line long and nearly straight; anterior margin 
rounded, the greatest extension at or above the mid-height of the 
shell; basal margin convex, curving upward in front and behind 
into the anterior and posterior margins; psterior margin more 
broadly rounded than the anterior, the greatest extension at the 
middle. Bea3<s broad and moderately prominent, pointed for- 
ward ; the anterior umbotlal slope inore abrupt than the posterior. 
Valves rather strongly convex, with an indefinite, rounded, an- 
terior umbonal ridge ; posterior umbonal ridge obsolete. Surface 
of the cast marked by rather strong, more or less irregular, con- 
centric undulations. 

Remarks.-This species is known only from very imperfect in- 
ternal casts, the most perfect of which was selected by Whitfield 
as the type. In his interpretation of it, the author of the species 
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evidently reversed the anterior and posterior extremities of the 
shell. I t  is not possible to determine from. the specimen to what 
extent the shell was gaping, but it appears to have been nearly 
or  quite closed. in front and gaping behind. . The  species differs 
from P. decisa of the lower beds, in its more slender form and 
more rounded extremities, especially the posterior, which lacks 
entirely the oblique truncation. 

Formation and locality.-Manasquan marl, near New Egypt 
(Whitfield), Medford. 

Geographic distributiotr.-New Jersey. 

L 

Genus GA~TROCHAENA Spengler. 

Gartrochaena whittieldi n. sp. 

Plate LXXIII., Figs. 10-12. 

Description.-Diameter of the tube 14.5 mm. a t  its larger, 
closed extremity, decreasing to  I I mm. in a distance of 22 mm. 
Shell broadly gaping ventrally and posteriorly, the beaks anterior; 
the dimensions of the type specimen are: length, 16 mm. ; height, 
8.5 mm. Valves somewhat twisted, subtriangular in outline, 
truncated behind and pointed in front, but with the anterior 
pointed extremity inflected almost at a right angle so that in 
lateral view the valves appear to tx quadrangular, the dorsal 
margin gently convex posteriorly. A low, obtusely angular, very 
oblique umbonal ridge extends from the beak to the pasterrAaal 
angle, k low this ridge the surface is slightly concave t o  the ven- 
tral margin, above it is convex nearly to the dorsal margin where 
it becomes a little concave. Surface of the shell marked by fine, 
concentric lines of growth which bend upward abruptly at the 
oblique umbonal ridge; upon the ventral region and especially 
upon the inflected anterior extremities of the valves, the markings 
become somewhat sublamellose. 

Remarks.-This species is based upon a single very perfect 
cast of a complete shell, with a partial impression of the external 
surface showing the surface markings. A cast of the inner por- 
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tion of the tube was also originally preserved, but this has been 
partially destroyed in removing the shell. The tube differs from 
those in the Vincentown limesand which have been described as 
G. americana, and of which the shell has never been observed, 
in its less slender form and in the absence of the conspicuous, 
irregular annulations. 

Fornaation and locality.-Navesink marl, Bruere's pits, near 
Walnford ( 195). 

Geographic distribrrtion.-New Jersey. 

Gantrochaena linguiforrnln n. ap. 

Plate LXXIII., Fig. 9. 

Description.-Tube of the type specimen with a diameter of 
I I mm. Dimensions of the right valve : height 7.3, mm. ; length, 
about 19 mm. Valves of the shell linguiform, the dorsal and 
ventral margins nearly straight and subparallel, the posterior 
margin regularly rounded, the anterior margin not preserved in 
the type. Right valve gently convex throughout, the left valve 
a little more convex and somewhat twisted. Valves marked by 
concentric lines of growth. 

Remarks.-This species may be easily distinguished from G. 
wItiffieldi by its more elongate and linguiform valves and the 
rounded posterior margin. 

Formation and locality.-Merchantville clay-marl, near James- 
burg (140). 

Geographic distribution.-New Jersey. 

Gantrochaena arnericana Gabb. 

Plate LXXIII., Fig. 13. 

1860. Gastrockanu Atnerica9la Gabb, Jour. Acad. Nat. Sci. 
Phil., 2nd ser., vol. 4, p. 393, pl. 68, fig. 20. 

1861. Gastroc/mna Atncricarta Gabb, Synop. Mbll. Cret. Form., 
p. 180 (124). 

1861. Po lor tk~~s  A~~wricana Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861), P. 367. 
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1864. G a s t r o c k ~ m  americana Meek, Check List Inv. Foss. X. 
A., Cret. and Jur., p. 15. 

1864. Polarthus atnericanlrs Xleek, Check List Inv. Foss S.  :\.. 
Cret. and Jur., p. 16. 

1872. Polorthw Amcricanus Gabb, Proc. Acad. Nat. Sci. Phil. 
( 1872), P. 259, PI. 8, fig. 8. 

1886. Gmtrockccna Americana Whitf., Pal. N. J., vol. I 

(Monog. U. S. G. S., vol. g), p. 203, pl. figs. 17-18. 
1905. G a s t r o c h m  a~ncricanu Johns., Proc. Acad. Nat. Sci. 

Phil. ( ~ g o g ) ,  p. 18. 

Description.-Tubes solitary, elongate-conical, the larger a- 
tremity rounded; attaining a length in the largest examples of 
75 mm., and a maximum diameter of about 12 mm. ; the minor 
diameter is usually about 5 or 6 mm. ; diameter increasing gradu- 
ally and more or less irregularly, usually being I mm. in a length 
of from 6 mm. to 16 m r r ~  Surface irregularly marked by annular 
wrinkles and constrictions arising from what have been the . 
rounded! extremity of the tube at  different stages of its growth. 
Some specimens have almost the appearance of worn specimens 
of Orthcmas, but with the septa convex towards the larger 
instead of the smaller extremity. No remains of a bivalve shell 
have ever been observed. 

Rcwrks.-This species, with Morton's Teredo t ibialis were 
placed by Gabb in his genus Polorthus. The two species agree in 
being the tubes of some form of boring mollusk of which no 
bivalve shell is known, and apparently in having the tube septate. 
In the details of their structure the two forms are very different, 
and it can be hardly possible that they are really cogeneric Inas- 
much, however, as it is not possible to determine the exact generic 
relations of these tubes at  the present time, it seems best to con- 
tinue them under the name Gastroclmcna, the genus t o  which they 
were first ascribed and to which they have been most commonly 
referred. 

Formation and locality.-Vincentown limesand, New Egypt 
( 143), Timber Creek (Gabb) . 

Geographic distribution.-New Jersey. 
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Family PHOLBDIDAHI. 

Genus PHOLAS Linneus. 

Pholar cithara Morton. 

Plate LXXIV., Fig. 7. 

P h o h  c i thaa  Morton, Synop. Org. Rem. Cret. Gr. U. 
S.,p. 68, pl.g,fig. 10. 

Pholar pectrosa Con., Proc. Acad. Nat. Sci. Phil. (1852- 
5319 P. 203. 

Pholas pectrosa Con., Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 2, p. 299, pl. 27, fig. g. 

Pholas cithara Gabb, Synop. Moll. Cret. Form., p. 222 

( 166). 
P h l a s  citlrara Meek, Check List Inv. Foss. N. A., Cret. 

and Jur., p.. 16. 
Clavipholas c i th rn  Con., Cook's Geol. N. J., p. 728. 
Mrmtesia cithara Gabb, Proc. Acad. Nat. Sci. Phil. 

( 18761, P. 304. 
Pholm cithura Whitf., Pal. N. J., vol. I (Monog. U. S. 

G. S., vol. g ) ,  p. 187, pl. 25, figs. 14-16. 
Pholas pectrosa John., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 18. 

Description.-Shell subovate in outline, sometimes more or  
less pointed posteriorly and subtruncate anteriorly, giving to it 
a subtriangular outline. Hinge-line straight, one-half or more 
than one-half the length of the shell; anterior margin rounded, 
basal margin gently convex, straight or sometimes slightly sin- 
uate; postereventral extremity more or less sharply rounded, 
poster+dorsal margin oblique, gently convex to the posterior 
extremity of the hinge-line. Beaks situated about one-sixth of 
the length of the shell from the anterior extremity, rather broad, 
enrolled and approximate. Valves most prominent along a line 
extending almost vertically from the anterior side of the beak to 
the ventral margin of the shell; from this rounded umbonal - 

prominence the surface slopes abruptly to the anterior margin 
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and gently to the posterior, giving to the shell a strongly cuneate 
outline when viewed from the ventral or dorsal aspect. In the 
casts a slit-like groove or shallow incision passes from the pos- 
terior side of the beak obliquely backward to about the middle 
of the ventral margin. In front of this incision, between it and 
the umbnal  prominence, the surface of the valve is depressed in 
a shallow, ill-defined sinus which is sometimes nearly or quite 
obsolete. Surface of the shell marked by distinct, concentric. 
band-like ridges which become fainter posteriorly, becoming 
nearly or quite obsolete before reaching the p te rc ldorsa l  mar- 
gin. hlarked also by radiating ribs phich are strong and some 
what distant in front, becoming fainter and closer together back 
of the umbonal prominence, and again stronger and more dis- 
tinct back of the oblique incision ; upon the poster-dorsal slope 
they become obsolete. At the junction of the concentric and 
radiating ribs flattened nodes are formed. 

The dimensions of a nearly complete right valve are: length, 
27.5 mm. ; height, 16 mni. ; convexity, 8 mm. 

Rermrks.-This species seems to have a long range in the Crt 
taceous beds of New Jersey, but it is always rare. The individual, 
illustrated by Whitfield from Tinton Falls is narrower behind 
and more triangular in outline than is usual. 

Formation md Locality.-Merchantville clay-marl, near hla- 
tawan ( 101) ; Woodbury clay, Lorillard ( 102), Crosswicks 
( I 68) ; Wenonah sand, near Craw fords Corner ( 1 2 6 ~ ) ,  near 
hlarlboro (\%'hitfield) ; Tinton beds, Tinton Falls (Conrad); 
? Vincentown liniesand ( Whitfield). 

Geographic distribrction.-New Jersey, Mississippi. 

Genus TURNUS ~ a b b .  

Turnur kiirnrnell n. sp. 

Plate LXXIV., Figs. 4-6. 

Description.-Tubes penetrating masses of wood, exceedingly 
tortuous and contorted, gradually increasing in size from their 
point of origin and so far as observed, reaching a maximum 
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diameter of g mm. The dimensions of a large shell are: length, 
10 mm. ; height, g mm. ; depth of one valve, 5.5 mm. The hinge- 
line is about .7 of the total length of the shell. In anterior view 
the shell is cordate in outline, each valve being irregularly sub- 
ovate in lateral view. Beaks in front of the middle of the shell, 
pointed and strongly incurved, umbones very prominent, the 
valves compressed posteriorly and not gaping. ' The antero-basal 
hiatus rectangular, large and deep, occupying nearly the entire 
anterior side of the shell, its upper margin two-thirds the total 
height of the shell from the ventral margin. Ventral and pos- 
terior margins rounded. Umbonal sulcus deep and narrow and 
slightly oblique, on each side the surface of the valve is raised in 
a slight rib which becomes stronger, especially the posterior one, 
towards the ventral margin of the valve. In the internal cast 
a shallow ill-defined furrow originates on the posterior side of 
the beak and extends obliquely backward towards the postero- 
ventral margin, becoming almost obsolete as it approaches the 
margin. On the anterior side of the beak a narrower and shal- 
lower, but more sharply defined furrow originates and continues 
t o  the inner angle of the anterior hiatus of the valve. The finer 
surface markings are not well shown upon the internal cast, but 
they apparently consist of fine and inconspicuous lines of growth. 

Remarks.-This species is a member of Meek's subgenus 
Goniocharma. The type specimens are from the same fragment 
of fossil wood which has furnished the examples of Mu.rtesia 
cretacea. The largest one has occupied a burrow, now filled with 
sand and pyrite, g mm. in diameter, whose direction is with the 
grain of the wood nearly in the center of the specimen. The 
tubes of this species are essentially identical with those of Teredo 
irregularis, and without knowledge of the shells 'themselves the 
two forms cannot be distinguished. The burrows of Martcsia cre- 
tacea, however, are all normal to the surface of the wood which 
they penetrate only a short distance deeper than the length of 
the shells. 

A single example of the species has been observed from the 
Merchantville formation at Lenola. This specimen is a smaller 
one, only 6.5 mm. in length, and is a very imperfect internal cast. 
So far as can be determined it has essentially the same form and 
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proportions as the type, but the two furrows originating upon 
the anterior and posterior sides of the beak can not be detected, 
and seem to have been absent. This may be due to the srnalla 
and possibly younger shell. 

A little shell from Corsicans, Texas, in the collection of the 
National Museum at washingto< is apparently identical vith 
the New Jersey specimens. 

Formation a& locality.-Marshalltown clay-marl, near 
Swedesboro ( I 77) ; Merchantville clay-marl, Reeves' clay pit, 
Lenola (163). 

Geograplzic distribution..-New Jersey, Texas. 

Genus MARTESIA Leach. 

Marteala cretacea Gabb. 

Plate LXXIV., Figs. SIX. 

Pholas cretacca Gabb, Jour. Acad. Nat. Sci. Phil., 2nd 

ser., vol. 4, p. 393, pl. 68, fig. 18. 
Pholas cretncea ? Gabb, Proc. Acad. Nat. Sci. Phil. 

(1861 1, P. 324. 
P h o h  cretacea Meek, Check List Inv. Foss. N. A., Cret 

and Jur., p. 16. 
Pholas ? crctacca Con., Cook's Geol. N. J., p. 728. 
Mwtesia cretacea Gabb, Proc. Acad. Nat. Sci. Phil. 

(18761, P. 304. 
Martesia (Pholas) cretacea Whitf., Pal. N. J., vol. I 

(Monog. U. S. G. S., vol. g), p. 190, pl. 25, figs. ze 
23. 

Pholas cretucea, John., Proc. Acad. Nat. Sci. Phil. 
('905), P. 18. 

Martcsia, cretaceo John., Proc. Acad. Nat. Sci. Phil. 
(1905), P. 18. 

Dwcriptioit.-Shell small, subhemispherical in front, cuneate 
behind, the beaks strongly incurved, umbones prominent. The 
anterior margin rounding regularly from the anterior extremity 
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>f the hinge-line into the straight basal margin, posterior margin 
subtruncate, post-cardinal margin sloping backward from the 
posterior extremity of the hinge-line. Surface of each valve 
marked by a deep, narrow groove, extending from the beak 
obliquely backward to the ventral margin which it meets in 
front of the middle of the shell; in, most individuals a second 
groove close to and parallel with the first, but a little wider and 
shallower, is introduced a short distance below the beak and 
continues t o  the margin. The anterior regicm of the shell is 
marked by fine costz which bend abruptly upward in front of the 
oblique grooves, continuing to above the middle of the shell, 
where they make a nearly rectangular turn and continue in a 
horizontal direction to the anterior margin, surrounding two 
sides of, and sharply differentiating, a smooth, triangular, slightlr . 
raised area in the anter+ventral region of each valve. The pos- 
terior region of the shell is marked by broader, rounded costa; 
parallel with the margin of the valves. 

The dimensions of a specimen of average size are: length, 7 
mm.; height, 4.5 mm.; greatest thickness, 4.8 mm. 

Re+nurks.--The name Phs1a.s cretucea was originally applied 
t o  a group of casts of the tubes of one of the Pltdadidae, without 
any knowledge of the shell characters. At a later date the orig- 
inal author of the species described a single individual of a shell 
and referred it to  the same species as the previously described 
tubes "because it is of about the proper size to form such tubes." 
In  themselves, the tubes of this group of pelecypds possess no 
characters which can be used for specific determination, and con- 
sequently the species Pliolm cretacea, afterwards referred to the 
genus M a t ~ s i a ,  may be considered as founded upon the shell 
described by Gabb. Whitfield has illustrated Gabb's specimen 
and redescribed it, but he saw no additional specimens. In the 
recent collections of the Survey 50 or more individuals of this 
species have been observed in a fragment of fossil wood from 
I to 1% inches in diameter and 8 inches long. The entire sur- 
face of this \ \ r o o d  is filled with the burrows of this species, and 
in each burrow is a well preserved shell or the internal cast of a 
shell. These specimens show some variation in several charac- 
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ters, but a comparison with Gabb's type of M. cretacra has shown 
them to be not essentially different from that species. Some oi 
the examples are shorter than usual and consequently taper more 
abruptly to  the posterior extremity than the average form, but 
the most in~portant variation is the presence or absence oi  the 
supplementary oblique furrow in front of the primary one es- 
tending from the beak to the ventral margin. I n  the majo&y 
of individuals this furrow is present and its absence is more apt 
to be a feature of the smaller and presumably younger shells. In 
a few specimens of nearly maximum size this furrow is nearly 
obsolete, being noticeable only near the ventral margin, and in 
one specimen it is absent from one valve although faintly indi- 
cated on the other. 

Fmmatiort afrd locality.-Merchantville clay-marl, Lenola 
(163) ; Marshalltown clay-n~arl, near Swedesboro (177).  

Geographic distribution.-New Jersey. 

Genus TEREDO Linneus. 

Teredo irregularis Gabb. 

Plate LXXIV., Figs. 1-3. 

Teredo tibialis Mort., Synop. Org. Rem. Cret. Gr. U. S., 
p. 68 (in part). 

Teredo irregtclaris Gabb, Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 4, p. 393, pl. 68, fig. 19. 

Teredo co~ztorta Gabb, Proc. Acad. Nat. Sci. Phil. 
(18611, P. 323. 

Teredo irregularis Gabb, Synop. Moll. Cret. Form., p. 
230 ( '74). 

Teredo corztortu Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 16. 

Teredo irregularis Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 16. 

Tercdo corztorto Con., Cook's Geol. N. J., p. 727. 
Teredo irrcgt(laris Con., Cook's Geol. N. J., p. 727. 
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1886. Teredo irregu1arj.s Whitf., Pal. N. J., vol. I (Monog. U. 
S. G. S., vol. g), p. 191, pl. 25, figs. 18-19. 

1905. Teredo irregularis Johns., Proc. Acad. Nat. Sci. Phil- 
( 1 9 5 )  1 18. 

1905. Teredo contorta Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P. 18. . 

Descriptio?z.-Tubes as shown by their casts gregarious, ex- 
ceedingly tortuous and contorted, sometimes annulated, increas- 
ing  gradually in size from their point of origin, the larger ones 
reaching a diameter of 10 mm. or more. Shell subglobular, 
cordate in outline from in front, the beaks a little in front of the 
middle of the hinge-line, widely gaping behind and open in front; 
the postero-cardinal extremity somewllat produced in a rounded 
lobe. Anterior margin rounding from the hinge-line above in'to 
the upper margin of the large, deep, subrectangular, an te re  
basal hiatus which reaches above the mid-height of the shell 1 
basal margin short ; posterior margin obliquely subtruncate below, 
bent abruptly backward near the hinge-line, and continuing 
around the posterecardinal lobe of the shell. Valves ventricose, 
the beaks prominent, much elevated above the hinge-line and 
strongly incurved or enrolled ; the surface curving steeply towards 
the anterecardinal extremity and then deflected shortly before 
reaching the margin, curving less abruptly to  the postero-car- 
dinal extremity. In the casts a very deep and prominent furrow 
passes from the hinge-line just back of the beaks to  the posterior 
margin just below the post-cardinal lobe of the shell; another 
faint groove which is less conspicuous upon the larger indi- 
viduals, crosses the post-umbonal slope in a nearly vertical di- 
rection from the lower margin of the deep groove already de- 
scribed behind the beaks to  the posterior extremity of the basal 
margin ; surface of the anterior half of the shell, as shown in im- 
pressions of the exterior, marked by exceedingly fine, regular, 
concentric stria, parallel with the shell margin, 20 or more of 
which occupy the space of I millimeter. These strire towards the 
anterecardinal extremity, are crossed by finer radiating stria, 
which produce an exceedingly fine reticulate pattern upon the 

42 PAL 
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shell surface. Markings of the posterbr half of the shell un- 
known. 

Remswks.--Casts of the irregular burrows of this species are 
sometimes of common occurrence in the Merchantville clay, pen- 
etrating masses of fossil wood, and on tracing these burrows 
to their termination casts of the shell can usually be found, some 
times in excellent condition. Some masses of the tubes are ill 
much smaller than those in other masses, but all the tubes in 
one group are usually of approximately the same dimensions. 
It was at first thought possible that the different sized tubes indi- 
cated different species, but ihe shells are all essentially the same, 
whether from large or small tubes, in all masses observed in the 
Merchantville clay-marl. A mass of essentially identical tubes 
h?s been found in the Marshalltown clay-marl, however, a s e  
ciated with many individuals of Maatesia bisulcata, which have 
a very different shell, described in this report as Twnus k&nuneli. 
Other similar tubes occur sometimes in the Navesink marl, but 
the accompanying shells have not k n  observed, these tubes, 
however, seem to be straighter, and they probably belong to an- 
other species. 

The type specimen of T. imegu.lmis is without data as to local- 
ity or horizon, and the description of the shell itself is too meagre 
to be of any use in identification. Inasmuch, however, as the 
Merchantville clay-marl is the horizon where burrows of this 
sort most frequently occur, and as Gabb described numerous 
fossils from this horizon in Burlington County, New Jersey, it 
is altogether probable that the 'type specimen is specifically iden- 
tical with the shell here described. 

Morton evidently applied the name Teredo tibialis to all the 
Teredo-like tubes he found in New Jersey, but the name is still 
retained for the tubes like those which he illustrated, which are 
found only in the Vincentown limesand. The specimens which 
he referred to from "the friable marls" which are  preserved as 
"casts in lignite" were in all probability representatives of the 
species T. irregularis. 

The type of Teredo co?ttorta Gabb, which is preserved in the 
collection of the Philadelphia Academy of Science, has been care- 
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fully compared with the recently collected examples which are 
here referred to T. irregularisJ and there can be no doubt as to 
their specific identity; it also is without doubt a Merchantville 
clay-marl specimen, and it is safe to conclude that it is a synonym 
of T. irregularis. 

Fonmtion atid locality.-Merchantville clay-marl, near Ma- 
tawan ( I O I ) ,  Lenola (163). 

Geographic distribution.-New Jersey, Arkansas. 

Teredo species undertermined. 

At Mullica Hill some Teredo-like borings in a fragment of 
wood have been observed, which strongly resemble T. irregu- 
laris, and from the tubes alone might be so identified. They 
seem to be somewhat straighter, however, than the typical forms 
of T. irregularis from the Merchantville clay-marl, and in the 
absence of any knowledge of the shell which inhabits them, it 
is not possible to identify them with certainty. In the Marshall- 
town clay-marl Tercdo-like burrows have been observed which 
a r e  even more like those of T. irregularis, but the shell inhabiting 
them is quite different from that species, and i t  is therefore more 
than probable that these Navesink specimens belong to another 
species. 

Farmatiott mtd locality.-Navesink marl, Mullica Hill ( 169). 
Geographic distribr(tion. New Jersey. 

Genus POLORTHUS Gabb. 

Polorthur tlblallr (Morton). 

Plate LXXIV., Figs. 12-15. 

1834. Tercdo tibialis Mort., Synop. Org. Rem. Cret. Gr. U. S., 
p. 68, pl. g, fig. 2. 

1861. Teredo tibialis Gabb, Synop. Moll. Cret. Form., p. 230 
(174). 

1861. Polorthus tibialis Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861)~  p. 366. 
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1864. Teredo tibialis Meek, Check List Inv. Foss. N. A., Cra. 
and Jur., p. 16. 

1868. Teredo tibialis Con., Cook's Geol. N. J., p. 727. 
1872. Polorthus tibialis Gabb, Proc. Acad. Nat. Sci. Phi 

(1872), p. 259, pl. 8, figs. 1-7. 
1886. Teredo tibialis Whitf., Pal. N. J., vol. I (Mbnog. U. S. 

G. S., vol. g ) ,  p. 201, pl. 26, figs. 19-22. 
1905. Teredo tibialis Johns., Proc. Acad. Nat. Sci. Phil. ( ~ g o j ) ,  

p. 18. 

Description.-Tubes usually compactly massed together in 
layers which are sometimes as much as 6 inches in depth and of 
considerable lateral extent, apparently penetrating sand alone. 
Tubes calcareous, gradually increasing in size from a diameter 
of less than I mm., to a maximum diameter of about 6 mm.; 
usually more or less irregularly constricted at intervals ; straight 
or more or less wavy throughout the greater part of their length, 
sometimes throughout, but often becoming bent and contorted 
towards their larger extremity, which is always rounded. In the 
smaller extremity of the tube, in the terminal 5 or 6 mm., is a 
series of six to eight transverse septa, convex towards the smaller 
extremity of the tube, perforated centrally by an elliptical slit of 
greater or less size; the smaller extremity of the tube often 
constricted longitudinally so as to form a double opening; just 
below the terminal series of septa the casts exhibit a continuous 
annular muscular scar with two long inverted U-shaped pro- 
longations towards the aperture on opposite sides, and similar 
U-shaped backward extensions between. Towards the larger ex- 
tremity of the tubes there are from one to three, more or less 
remote, transverse septa, convex towards the larger extremity 
of the tube. 

Re?rtarks.-This species sometimes forms large masses in the 
Vincentown limesand, and differs from the Teredo-like tubes 
found. in the lower formations of the Cretaceous beds of New 
Jersey in apparently having the habit of boring into the sand of 
the sea bottom instead of into masses of wood. The  tubes also 
differ from those of the lower beds in the presence of transverse 
septa of two sorts, and in the entire absence of any bivalve shell. 
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'Because of these peculiar characters, Gabb proposed the generic 
name Polorthus for these tubes, and expressed the belief that they 
were allied to the gastropod genus Vermetzis; later, however, the 
same author considered the genus Polorthus to be a very peculiar 
type of Cephalopod Both these interpretations of the tubes, 
however, are certainly erroneous, and there can be no question as 
to their relationship with the burrowing pelecypods Terecio. 
They are certainly distinct generically, however, from the casts 
o f  tubes with contained bivalve shells in the lower beds, and 
Gabb's generic name Polorthus may be retained for them. 
Among the living Teredida there are forms with sqta te  tubes 
siinilar to those of this Cretaceous form; some do not possess 
calcareous valves, and some burrow in the sand as these seem to 
have done, instead of in wood or stone. 

Formuition and locality.-Vincentown limesand, near Hurff- 
ville (170, 171 ), Timber Creek and near New Egypt (Whi't- 
field). 

Geographic distribution.-New Jersey. 

Class SCAPHOPODA. 

Family DENTALIIDAE. 

Genus DENTALIUM Linneus. 

Dentailurn rubarcusturn Conrad. 

Plate LXXV., Figs. 1-2. 

1853. Dentaliwt subarcuuturn Con., Jour. Acad. Nat. Sci. Phil., 
2nd ser., vol. 2, p. 276, pl. 24 fig. 13. 

1860. Dentaliurn Ripleyanrirn Gabb, Jour. Acad. Nat. Sci. Phil. 
2nd sei., vol. 4, p. 393, p1. 69, fig. 48. 

1861. Dentalilim slLb~rcw~tt~nt Gabb, Synop. Moll. Cret. Form., 

P. 105 (49). 
1864. Dentalit~rn suba~rcuatt~r~t Meek, Check List Inv. Foss. N. 

A., Cret. and Jur., p. 17. 
1868. Detltaliitrrz su.barci~atrim Con., Cook's Geol. N. J., p. 728. 
1892. Dcntalitlrfr szibarct~tlrrn Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 166, pl. 20, figs. 
19-24. 
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1905. Dentaliurn subarcuatum Johns., Proc. Acad. Nat. Sci. 
Phil. ( ~ g o g ) ,  p. 18. 

1905. Detztaliufit ripleyantim Johns., Proc. Acad. Nat. Sci. 
Phil. ( rgog), p. 18. 

Description.-Shell small, usually preserved in the form of 
casts, in which condition it is circular in cross section, gradually 
tapering, slender, and gently arcuate; a large individual 47 mm. 
in length has a maximum diameter of 5 mm., and a minimum 
diameter of 2 mm. Surface of the casts smooth or with faint. 
longitudinal ridges; when perfectly presenred they are marked 
along the median line of the dorsal or  concave side by a slightly 
elevated, rounded ridge with a flattened area on each side, and 
upon the ventral side by a pair of depressed lines. Surface of 
the shell marked externally, as shown by impressions of the out- 
side, by about 12 angular, longitudinal ribs, and by fine annular 
stria. 

Rc~~uaks.-In the recent collections this species has been seen 
most commonly - in the Woodbury clay at Lorillard, where it 
occurs in the condition of internal casts with the external im- 
pressions of the shell preserved in the matrix. These specimens 
are certainly identical specifically with the example having the 
shell partially preserved which has been figured by M'hitfield. 
The type of the species is an internal cast, apparently from the 
Merchantville clay-marl, which shows faint indications of the 
external longitudinal ribs. The W d b u r y  clay specimens agree 
with the type in curvature and in dimensions, and their identi- 
fication with D. srrbarcutrta is doubtless correct, since the same 
form is certainly known to be present in the Merchantville faunas. 
The example described by Gabb from Alabama as D. ripleyano 
seems not to be specifically distinct from the New Jersey shells. 

For~nntiofr, and locality.-Rlerchantville clay-marl, near hiata- 
wan ( IOI ), near Jamesburg ( 141 ), Lenola ( 163), hlerchant- 
ville ( 162) ; IVocxlbury clay, Lorillard ( 102), near Matawan 
( I O ~ ) ,  Crossnicks ( I a), near Haddonfield ( I 83). 

Gcogrnphic disfribt~tioft.-New Jersey, Alabama. 
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Family S I P H O N O D m m A H I .  

Genus CADULUS Philippi. 

Cadulur obnutur (Conrad). 

Plate LXXV., Figs. 3-4 

1869. Gadtts obttudus Con., Am. Jour. Conch., vol. 5, p. 101, 
pl. g, fig. I 8. 

1905. Cadulus obru-tus Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P- '8. 

Descriptio~c.-Shell small, the length of an average specimen 
being 4 mm., and its maximum diameter I mm. ; slightly arcuate, 
contracted at each end, somewhat inflated in the central region. 
Surface smooth. 

Remarks.-This sheH is so small that it is easily overlooked. 
I n  the b r i l l a rd  locality it is preserved in the form of internal 
casts, but at Haddonfield, the locality from \vhich it was origi- 
nally described, the shell itself is preserved. 

Forntatio~t and 1ocaJity.-lVoodbury clay, Lorillard ( roz), 
near Haddonfield ( 183). 

Gcograpltic distribzitio~r.-New Jersey. 

Class GASTROPODA. 

Sub-CI.88 STREPTONEURA. 

Order ASPIDOBRANCHIA. 

Suborder DOCOGLOSSA. 

Genus PATELLA Linneus. 

Patella tentorlum Morton. 

Plate LXXV., Figs. 5-6. 

1834. Patclla tcntoriu?n Mort., Synop. Org. Rem. Cret. Gr. U. 
S. ,p .50,pl .  1,fig. 11. 
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1841. Hippmyx tentoriwns Mort., Jour. Acad. Nat. Sci. Phil, 
1st ser., vol. 8, p. 210. 

1850. Helcion tentorium D'Orb., Prod. de Paleont., vol. 2, p. 
232. 

186 I. Helcion tenitorkrn Gabb, Synop. Moll. Cret. Form., p. I 13 
(57). 

1864. Helciott ( ? )  tcntorium Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 17. 

1868. Halcyon ? tetttoriirm Con., Cook's Geol. N. J., p. 728. 
1892. Hclciolt ? Pdorium Whitf., Pal. N .  J., vol. 2 (Monog. 

U. S. G. S., vol. 18), p. 153, pl. 19, figs. 6-8. 
1905. Patella tentorim Johns., Proc. Acad. Nat. Sci. Phil. 

( '905), P. 19. 

Descriptiotzc-"Shell small, orbicular or subcircular in outline, 
being slightly longer than wide, and measuring about half an 
inch'in length ; very depressed conical with a slightly anterior but 
nearly subcentral apex which is elevated above the margin equal 
to about one-third the length of the shell; sides and anterior end 
of the shell slightly concave between the apex and margin, and 
slightly convex along the posterior side. Surface marked by 
elevated, rounded, radiating costa, which are rather wider than 
the interspaces and gradually increasing in size toward the margin 
of the shell, but are constantly increased in number, both by 
bifurcation and by implantation. The radii are crossed by very 
fine concentric lines, but toward the margin of the shell these 
increase in strength so as to  become distinct crenulations on the 
top of the radii, and are nearly or quite one-half as strong as the 
radii themselves." (Whitfield.) 

Rcntarks.-This shell has much the aspect of one of the in- 
articulate brachiopods, such as Discina, and according to Whit- 
field the shell substance seems to be phosphatic, which would seem 
further to suggest its brachiopod affinities. If it is one of the 
gastropods, it belongs to the Patellidae, and would seem to  belong 
in the genus Patella, ivhere it was originally placed by Morton, 
rather than in the genus Helcioni where it has usually been placed 
by later authors. The shell agrees with Patella in having a nearly 
central axis, instead of a marginal one, as in Helcwn. 
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F o r m t i o n  and locality.-Navesink marl, near Arneytown 
(Morton). 

Geographic distribution.-New Jersey. 

Sub-order RHIPIDOGLOSSA. 

Family PLIOUROT0MBRIIDA.B. 

Genus PLEUROTOMARIA Defrance. 

Pleurotomaria crotalolder (Morton). 

Plate LXXV., Figs. 7-9. 

Cirrus crotaloides Mort., Synop. Org. Rem. Cret. Gr. U. 
S., p. 49, pl. I9, fig. 5- 

Pleurotomaria; crotdoides Gabb, S p o p .  Moll. Cret. 
Form., p. 125 (69). 

Architectonka Abbottii Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861)) p. 321. ( In  part.) 

PleurotomMia ('?) crotaloirdes Meek, Check List Inv. 
Foss. N. A., Cret. and Jur., p. 18. 

M w g ~ i t e l l a  Abbotti Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 18. 

Matgaritella Abbottii Con., Cwk's Geol. N: J., p. 728. 
Margaritella Abbotti Whitf., Pal. N. J., vol. 2 (Monog. 

U. S. G. S., ~ 0 1 .  18), p. 134, pl. 17, figs. 12-15. 
Plwotomaria crotaIoides Pils., Proc. Acad. Nat. Sci. 

Phil. (1896), p. 10, pl. I,  figs. 1-3. 
Plezlrotomaria crotdoades Johns., Proc. Acad. Nat. Sci. 

Phil. ( ~ g o g ) ,  p. 19. 
Marguritclla ubbotti Johns., Proc. Acad. Nat. Sci. Phil. 

Description.-"Shell of medium size, subdiscoid with a very 
low, depressed-convex spire and nearly flat base; volutions four 
or five, rather slender, coiled one below the other, their upper sur- 
faces rounded, with deep suture line, keeled on the periphery in 
the cast, and very depressed convex on the lower side between the 
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abrupt, moderate sized umbilicus and the outer angle; margin 
of the umbilicus abruptly rounded and the opening less than one 
third of the entire diameter of the shell at any given point; upper 
surface of the volutions marked by closely arranged, but distinctly 
mark& transverse undulations, which extend from the suture 
outward to about one-third of the width of the volution. and ap 
pear to have been directed slightly backward in their course; sur- 
face texture of the shell composed of fine spiral lines and her 
transverse lines; section of the volution narrow ovate. three-fifths 
as high as wide. rounded on the inner end and acute on the outer 
margin." (Whitfield.) The dimensions of an internal cast are: 
height. 18 mm. ; maximum diameter, 34 mm. 

Remarks.-A careful examination of all the available Kew 
Jersey specimens representing dla~@ella abboti, incluctiing the 
types. with the Alabama specimens of Ple~trotomurib crotaloidrs, 
including the type of this species also, has led t o  the conclusion 
that they all represent a common species for which Morton's 
prior name must be used. A single spximen has been observed 
from Alabama which preserves the siphonal slit. It is very deep 
and is situated upon the upper surface of the volution. between 
the suture and the periphery. The presence of this slit shows 
the species certainly to  be a member of the Plmrotomuriidae. One 
large example from Mullica Hill in the collection of the Philadel- 
phia Academy of Science has a maximum diameter of nearly 75 
m m  The species differs from P. sollarifornris from the Vincen- 
town limesand in its much more depressed spire. Gabb included 
these two distinct forms under his species, but the name has been 
restricted by Whitfield to one of thern, which is only found in the 
Navesink marl. The species is not a very common one, and the 
internal casts usually do not retain the surface markings SO 

clearly as Whitfield has figured them, some specimens even being 
almost entirely smooth. 

Formution and locality.-Navesink marl, near Crawfords Cor- 
ner ( 1 2 6 ~ ) ,  MuHica Hill ( 1 6 9 ~ ) .  Crosswicks Creek ( Whitfield). 

Geographic distribution.-New Jersey, Alabama. Texas. 
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Pleurotornarla brlttonl Whitfield. 

Plate LXXV., Figs. 10-12. 

1892. P1ez~roto)ttaria Brittolti l ihi tf . ,  Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 188, pl. 23, figs. 7-9. 

Description.-"Shell below a medium size, broadly conical in 
form, rising from a flattened base; the apical angle being about 
80'. Volutions four, or from four to  five in number, slightly 
scaliform in character; the outer face being flattened or very 
slightly convex, nearly in the direction of the spire, the upper 
surface of any individual volution being a very little larger than 
the basal edge of the next above it, and very slightly rounded on 
the angle; suture lines distinct in the casts. Base flattened or 
scarcely convex for two-thirds the width from the outer eclge, 
which is moderately sharp, and then rapidly rounding into the 
moderately sized umbilicus. Aiperture obliquely quadrangular, 
the inner basal or umbilical angle rounded. Slit of the outer lip 
not definitely ascertained in any of the specimens, which are all 
internal casts, but as nearly as can be ascertained has been nar- 
row and placed at the outer basal angle, and not extending back- 
ward for more than one-third of the outer volution. Surface 
features unknown." (Whitfield.) 

Remarks.-Except in size, and in its proportionally more 
highly conical form, the type specimen of this species resembles 
Pleurotrrtna so1arifort)tis from the Vincentown sand, the aper- 
tural slit, however, is continuous and is placed at  the lower angle 
of the volution, instead of being composed of a series of oval 
perforations at the mid-height of the volution. 

Formatiot~ atld . locality.-Manasquan marl, Farmingdale 
(Whitfield). 

Geographic distribution.-New Jersey. 

Genus PLEUROTREMA Whitfield. 

Pleurotrerna rolarlforrnlr Whitfield. 

Plate LXXV., Figs. 13-14. 

1861. Architectonica Abbotti Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861)~  p. 321. (In part.) 
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1892. P l a t r o t r m  sohriformis Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18),  p. 180, pl.. 22, figS. 
10-14. 

Description.-"Shell of more than moderate size, the largest 
examtple before me measuring almost 2% inches in its grata 
diameter, by I % inches in height, and is an  internal cast with the 
apical volutions absent. Volutions as preserved in this specimen, 
four in number, and probably one and a half or two absent; 
spire low, conical, the sides forming an angle of about go0, and 
the volutions flattened on their upper surfaces in a line with the 
apical angle; sutures well marked but not deep, indicating a shell 
of only moderate thickness; base of the volutions flattened-con- 
vex, leaving the peripheral angle somewhat acutely rounded; the 
inner part of the base of the volution rapidly slopes into the 
broad, open perspective umbilicus, forming a rounded funnel- 
shaped cavity .in which all the volutions are seen, but with a very 
slightly marked suture line separating them. Section of the 
volution rhombically elongate-ovate, the umbilical part being at- 
tenuated where it joins the preceding volution ; along the middle 
of the outer volution there occurs an elevated ridge, which pre- 
sents the appearance of a series of interrupted nodes of an 
elongate-oval shape, as if the shell had been provided with a line 
of oval openings occupying this position, but filling up beyond the 
outer half of the volution; surface of the shell unknown." (Whit- 
field.) 

Ren~rks.-Members of this species were originally included 
by Gabb in his Arcl~itccto~tica abbotti, now referred to Pleuroto- 
maria crotaloidw, the types of which are from the Navesink marl 
at  Mullica Hill. Whitfield separated the Timber Creek specimens 
as a distinct species, and established the new genus Pleurotrema 
for its reception. 

Fornzation and locality.-Vincentown limesand, Timber 
Creek (Whitfield). 

Geograplzic distribwtio9z.-New Jersey. 
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Family DPJPHINULIDAPJ. 

Genus DELPHINULA Lamark. 

Delphlnula naverlnkenrlr n. ep. 

Plate LXXV., Figs. 1%-19. 

Description.-The dimensions of the type specimen are : 
height, 10 mm.; maximum diameter, 15 mm. The shell has a 
low spire, with about two full volutions shown in the internal 
cast, with the suture well defined and with a broad, open um- 
bilical cavity. The first volution increases rather rapidly in size 
but the enlargement of the outer volution is very gradual, its 
outer portion appearing, from the cast, to be free for a short dis- 
tance. In the inner portion of the shell the exposed surface of 
the volutions is rounded, but in the outer volution, especially 
towards the aperture, a strong revolving angle is developed a 
little above the mid-height of the volution. 

Remarks.-A single nearly perfect internal cast of this species 
has b e y  observed, and from the cast alone its generic position 
cannot be determined with entire satisfaction. I t  is evidently 
a low-spired form with a broad umbilicus and without columellar 
folds. 

Fortnatim ottd locality.-'Navesink marl, near Walnford 
( 149) - 

Geograp'tic disfribz4tion.-New Jersey. 

Family TROOHIDAPJ. 

Genus MARGARITA Leach. 

Margarlta abyrrina (Gabb). 

Plate LXXV., Figs. -22. 

1860. Solariuwr abyssitcu,~ Gabb, Proc. Acad. Nat. Sci. Phil. 
( I&), P. 94, Pl. 2, fig. 9. 

1861. Archdtectonica abyssitlis Gabb, Synop. Moll. Cret. Form., 

P. 95 (39). 
1864. Margarita abyssitltcs Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 18. 
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1868. Margarita abpsirta Con., Cook's Geol. N. J., p. 728. 
1892. Margarita abyssim Whitf., Pal. N. J., vol. 2 (Uonog. 

U. S. G. S., V O ~ .  18), p. 133, pl. 17, figs. I-j. 

Igoj. Mnrgwita abyssin0 Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 20. 

Descriptiotr.-"Shell small, not exceeding half an inch in its 
greatest diameter; spire moderately elevated, the apical 
being about 70' or  75' ; volutions four to four and a half, veq 
ventricose, giving a circular section when broken across; suture 
deep and well marked, while the whorls in the internal cast are 
closely appressed and slightly imbedded into each other, showing 
the shell to be thin; also seen where the cast rests partially in 
the matrix, the space left by the removal of the shell where no 
compression has occurred being barely perceptible; umbilicus 
broad and open, showing several of the volutions within; sur- 
face marked by very fine, even, spiral lines over the entire shdl, 
with an apparent stronger line on the periphery, and crossed by 
finer lines of growth which are bent backward in crossing the 
volution, cancellating the surface." (Whitfield.) 

The dimensions of a rather large individual are:  height, g 
mm. ; maximum diameter, 10 mm. 

Re?)wks.-In the recent collections this species has been ob 
served from both the Merchantville and the Navesink formations. 
The internal casts from the two horizons seem to  be identical, 
except that the Navesink individuals attain a somewhat larger 
average size. The surface markings have been observed only 
on the Merchantville specimens. I t  is not possible t o  determine 
from Gabb's description from which horizon his type specimens 
were obtained, the only locality given by him being Burlington 
County. 

Formation arrd locality.-Merchantville clay-marl, Lenda 
(163) ; IVoodbury clay, Crosswicks (168) ; Navesink marl, Mid- 
dletown ( I 1 3 ~ ) ,  near Craw fords Corner ( 126~), near Freehold 
( 133), near Walnford ( 1 4 8 ~ ) ,  Crosswicks Creek ( 149, 14f, 
147'. 1g5), near Jacobstown ( 150) ; Tinton beds, Tinton Falls 
(1 10). 
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Order CTENOBRANCHIATA. 

Suborder PLAT'YPODA. 

Family HIULIMIDAXl. 

Genus LEIOSTRACA H. and A. Adams. 

Lelortraca cretacea (Conrad). 

Plate LXXV., Figs. 15-17. 

1869. Etrlirnu cretacca Con., Am. Jour. Conch., vol. 5, p. 100, 
PI. 9, fig. 15. 

1892. Leiostreca crct~~cca Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., vol. 18), p. 150, pl. 19, figs. 2-5. 

1905. Eulitrta crctacea Johns., Proc. Acad. Nat. Sci. Phil. 
('905), P. 20. 

Dzscriptiotc.-"She11 srnall, slender, subulate, spire very much 
elevated, smooth and polished; volutions nine or more (eleven, 
Conrad), flattened between the sutures, the upper edge of any 
volution slightly smaller than the lower edge of the one imme- 
diately above it, making the sutures remarkably distinct for a 
shell of this group; body volution rounded subangular in the 
lower part and rather rapidly contracted below to the short 
columella; aperture ovate-elliptical, acute above and rounded 
below; outer lip thin and sharp, inner lip smooth, without callus 
o r  ridges; surface polished, entirely destitute of lines or other 
markings. On one individual, on which the lip is broken away 
for one-third of the volution, there occurs a distinct spiral ridge 
above the columella proper and just k l o w  the junction of the 
outer lip with the body of the volution, within the aperture." 
(Whitfield.) 

The dimensions of one of the type specimens are: height, 5.6 
mm.; greatest diameter, 1.6 mm.; apical angle, 16'. 

Remarks.-This species is known only from the specimens col- 
lected near Haddonfield many years ago. 

Forhmtio?& and locality.-Woodbury clay, near Haddonfield 
(183). 

Geographic distribution.-New Jersey. 
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Genus OB~LISCUS Humphrey. 

Obellscur conellur Whitfleld. 

Plate LXXVI., Fig. I. 

1892. Obcliscus conellus Whitf., Pal. N. J., vol. 2 (Monog. U. 
S.G.S. ,vol .  18) ,p .  I51,pl. I9,fig. I .  

1905. Pyra~nide l l~  cowllus Johns., Proc. Acad. Nat. Sci. Phil. 
( 1 ~ 5 1 ,  P. 20. 

Description;.-"Shell minute, the extreme length of the only 
specimen known being only about one-sixth of an inch. Apical 
angle 38' or 40°, giving a sharply conical spire; vdutions five in 
number, very slightly scaliform, with channeled sutures, but with 
the surface of the volution flattened in the direction of the spire; 
apex apparently' rounded; body volution subangular at the line 
of contact with the lip; aperture acute-ovate, sharp at the upper 
margin, and possibly pointed below (the specimen is imperfect 
at the base) ; columella slender, rounded, slightly prolonged; 
marked by a proportionally very strong, tooth-like ridge just 
below the swell of the volution; outer lip of the aperture sharp; 
axis imperforate; surface smooth, but not polished on the speci- 
men, though the dullness present may be the effect of solution." 
(Whitfield.) 

Remarks.-This species is known from a single specimen less 
than 5 mm. in height, which is possibly an immature shell. 

Formutiow and locality.-Woodbury clay, near Haddonfield 

(183). 
Geographic distributiott.-New Jersey. 

Supcr-f rmlly PTENOGLOSSA. 

Genus SCALA Humphrey. 
Scala riilmanl (Morton). 

Plate LXXVI., Figs. 2-3. 

1834. Scalaria Silli)zu?ti Mort., Synop. Org. Rern. Cret. Gr. U. 
S., P. 47, PI. '3, fig. 9. 
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1861. Scala Sillrnatli Gabb, Synop. Moll. Cret, Form., p. 135 
(79). 

1864. Scala Silliwni Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 20. 

1892. Scalaria Sillimtci Whitf., Pal. N. J., vol. 2 (Monog. U. S. 
G. S., vol. 18), p. 138, pl. 18, fig. 2. 

1905. Scala sillnrmla Johns., Proc. Acad. Nat. Sci. Phil. ( ~ g o g ) ,  
p. 20. 

Description.-''Skiell of m e d i ~ m  size, measuring nearly one 
inch in length and rapidly tapering, the apical angle being about 
30" or  35'; volutions five or  more, very round and full, but 
closely compacted; the suture line deep and sharp, but close; 
aperture (as shown on the only specimen in hand, which is a 
matrix containing the shell of one side of the specimen in place 
and  from! which a gutta-percha cast is taken for description and 
figure), is round, but the margin is not preserved ; surface of the 
shell marked by oblique varices, which have a slightly backwai~u 
,direction in crossing from the upper to the lower side of the volu- 
tion; the varices are thin and recurved, and number eight on one- 
half of the circumference of the last volution, but decrease some- 
what in number toward the apex of the spire; axis imperforate, 
the base of the last volution bordered by a raised carina, below 
which the varices do not appear t o  extend. S o  far as can be 
ascertained from the specimen, I should judge that the varices 
were slightly produced in the upper part to form subspines around 
the base of the preceding volution. The minute surface character 
of the shell can not be ascertained from the specimen in use, as 
only the inside of the substance is revealed, but Dr. Morton 
tlescribes it as marked by 'very minute spiral stria,' which one 
would suppose would naturally be the case. Mr. Gabb also 
speaks of it having 'much finer' revolving stria than his Scala 
(Opalia) Thomasi, which is also a New Jersey species, and says 
that 'each rib is reflected back into a little lip or notch at the 
angle of the basal varina.' " (Whitfield.) 

The dimensions of a large specimen are: height, 31 mm. ; max- 
imum diameter, 18 mm. 
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Remarks.-This is the species of Scala which has been most 
commonly met with in the recent collections of the Survey, but it 
is always a rare shell. The specimens are either internal casts, 
or the shell substance is very imperfectly preserved, the vertical 
folds of the shell usually adhering closely to  the matrix. 

Formation and locality.-Merchantville clay-marl, b o l a  
(163) ; Marshalltown clay-marl, near Sivedesboro ( 1 7 7 ) ;  
Wenonah sand, near Craw fords Corner ( I ~6~ ) , near hiarlboro 
( I  30) ; Navesink marl, near Crawfords Corner ( I 26') : Red 
Bank sand, Red Bank ( I 16) ; Tinton beds, near Freehold ( 132). 

Geographic distributw~t.-New Jersey, Alabama. 

8cala thomari Gabb ? 

Plate LXXVI., Fig. 4. 

1876. Scala (Opalia,) Thomasi Gabb, Proc. Acad. Nat. Sci. 
Phil. ( 1876), p. 296. 

1%. 3calaria (Opalia,) T h o W  ? Whitf., Pal. N. J., vol. 2 

Monog. U. S. G. S., vol. 18), p. 137, pl. 18, fig. I. 

1905. Scala thoman' Johns., Proc. Acad. Nat. Sci. Phil. (~gog),  
p. 20. 

Description.-"Shell slender, turreted, whorls numerous, 
closely coiled and very ventricose, with rather close sutures, num- 
bering seven or  more in a specimen of less than seven-eighths of 
an inch in length ; apical angle less than 30°, probably not more 
thani25", the specimen being too imperfect to allow of positive 
measurement; aperture apparently round and the base of the 
volution slightly carinate, and the axis imperforate; surface 
marked by numerous slender, longitudinal ribs or varices, which 
are erect, closely arranged, and directed obliquely backward in 
passing from the upper to the lower side of the volutions; minute 
surface structure not visible on the specimen in hand." (Whit- 
field.) 

Remarks.-This species has not been met with in the recent 
collections of the Survey, and the original reference of the species 
is too indefinite to allow its proper geologic horizon to  be cor- 
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rectly determined ; neither are the lithologic characters sufficiently 
clear to  determine its horizon with certainty, although it appar- 
ently came from one of the marl beds. 

Formation and locality.-Unknown. 
Geographic distribution.-New Jersey. 

Scala ? herculer (Whitfield). 

Plate LXXVI., Fig. 8. 

1892. Scalaria hrcules Whitf., Pal. N. J., vol. 2 (Monog. U. S. 
G. S., V O ~ .  1 8 ) , p .  140, pl. 18,fig. 12. 

Description.-"Shell of large size, robust in proportions, num- 
ber of volutions unknbwn but compact, comparat~vely short, not 
very ventricose and closely united at the suture lines ; apical angle 
20' to  2s0,  giving a rather elongated spire; volutions crossed 
by from 12 to  14 very strong vertical varices, which form 
thick rounded ribs, rather closely arranged, and each marked by 
two rounded tubercles, one just below the upper suture line and 
the other near the lower suture line ; also a central line of smaller 
ridge-like nodes intermediate between the other two, apparent on 
the last volution, marking the position of a spiral carina gn the 
center of the volution, while other spiral carinz cross the upper 
and lower lines of nodes, and on the base of the last volution the 
usual carina surrounding the umbilicus is also marked by a thick- 
ening of the vertical ribs, but without forming distinct ribs ; form 
of aperture and intermediate surface structure undetermined." 
(Whitfield.) 

Remarks.-This species has not been met with in the recent 
collections, and the original specimens used by Whitfield are very 
incomplete. The species is a large one and the larger specimen 
used by Whitfield must have been IOO mm. or more in height 
and 30 mm. or more in maximum diameter. The vertical ribs 
upon the volutions of this species are somewhat different than is 
usual in the genus, they being rounded, thickened ribs and not 
simply varical lips, the varix having been filled to a solid rib 
before the growth of the shell had progressed beyond it. The 
number of varices varies somewhat in the different volutions. 
The finer markings of the shell are not well preserved in the 
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specimens, but on one specimen they seem .to consist of closely- 
, arranged spiral lines. The generic relations of the species have 

not been satisfactorily determined.. 
Formation and locality.-? Cliffwood clay, Cliffwood Point 

(Whitfield). 
Geographic distribution.-New Jersey. 

Genus CAVOSCALA Whitfield. 

Cavoacala annulata (Morton). 

Plate LXXVI., Figs. 5-7. 

1834. Scalaria annulata Mort., Synop. Org. Rem Cret. Gr. U. 
S., P. 47, PI. 3, fig. 10. 

1861. Scala artnulda Gabb, Synop. Moll. Cret. Form., p. 135 
(79). 

1864. Scala ant~ufata Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 20. 

1868. Scala attnulata Con., Cook's Geol. N. J., p. 729. 
1876. Scala (Opdia) a n n d d a  Gabb, Proc. Acad. Nat. Sci. 

Phil. ( 1876), p. 298. 
1892. Cavoscala annulata Whitf., Pal. N. J., vol. 2 (Monog. 

U. S. G. S.,vol. 18), p. 177,pl. 22, figs. 1-5. 
1905. Scala annulata Johns., Proc. Acad. Nat. Sci. Phil 

Descriptiort.-"She11 above a medium size for shells of this 
group, the largest individual, if perfect at the apex, would meas- 
ure fully I inches in length, with the aperture probably yet im- 
perfect. Volutions about seven in number in the largest speci- 
men, very ventricose and very slightly angular in the midtlle. 
closely coiled or in close contact; sutures deeply marked and 
characterized by a slightly beaded band at the bottom, formed 
by the edge of a broad, flattened, raised, or thickened space, which 
marks the base of the volutions and borders the umbilicus. 
Umbilicus very large, angular on the margin and rapidly slop 
ing within, showing the preceding volutions in the cavity. Aper- 
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ture broadly-ovate or subcircular, the inner margin straightened 
somewhat, conforming to the slope of the ~m~bilicus. Surface of 
the shell marked by a series of moderately close, elevated, lamel- 
lose, transverse ridges or varices, which are directed rather 
strongly backward in their passage from above to the lower rnar- 
gin, and are less conspicuous on the flattened space bordering 
the umbilicus, within the umbilicus they are faintly shown. There 
are also fine transverse rigid lines parallel to the varices, occupy- 
ing the ridges and intervening spaces, also rather strong, 
rounded, wiry spiral lines covering the entire surface of the shell, 
which are perceptibly directed upward in crossing the varices. 
This gives the surface of the shell a very beautifully cancellated 
structure, easily perceptible to the unaided eye." (Whitfield.) 

Rtmmks.-This species has not been met with in the recent 
collections of the Survey. Whitfield described the genus Cavos- 
cala with this species as the type and only representative, it being 
characterized especially by the wide umbilicus and the carinated 
suture with the under side of the outer volution flat and smooth, 
the smooth area being bounded by the margin of the umbilicus 
within and the sutural carina without. 

Formt ion  cutb locality.-Vincentown limesand, Timber Creek 
(Whitfield). 

Geographic distributwzt.-New Jersey. 

Family NATIUTDAI. 

Genus LUNATIA Gray. 

Lunatia haili Gabb. 

Plate LXXVI., Figs. p ~ g .  

1860. Lunutia Halli Gabb, Jour. Acad. Nat. Sci. Phil., 2nd ser., 
vol. 4, p. 391, pl. 68, fig. I I .  

1864. Lunatia Halli Meek, Check List Inv. Foss N. A., Cret. 
and Jur., p. 20. 

1868. Lunatia Halli Con., Cook's Geol. N. J., p. 729. 
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1892. Gyrodesaltkpira Whitf., Pal. N .  J., vol. a&(Monog.U. 
S. G. S., vol. 18), p. 128, pl. 16, figs. 7-8. 

1892. Litnatda Halli Whitf., Pal. N. J., vol. 2 (Monog. U. S. 
G. S., vol. 18), p. 130, pl. 15, figs. 13-16. 

1905. Lttnatiu hulli Johns., Proc. Acad. Nat. Sci. Phil. ( ~ p j ) ,  
p. 21. 

Compare : 
1856. Natica obliqriufa H. & M., Mem. Am. Acad. Arts and 

Sci., n. ser., vol. 5, p. 389, pl. 3. figs. I a-b. 
1856. Natica colrcirrna H. & M., Mern. Am. Acad. Arts and Sci.. 

n. seT., vol. 5, p. 389, pl. 3, figs. 2 a-d. 
1856. Natica Moreatiercsis M. & H., Proc. Acad. Nat. Sci. Phil 

(1856), p. 282. , 

I 858. Natica ( Litlratia) rectilabn~m Con., Jour. Acad. Nat. Sci. 
Phil., 2nd ser., vol. 3, p. 334, pl. 35, fig. 28. 

1860. Natica acutispira Shum., Trans. St. Louis Acad. Sci., voL 

1, P. 597. 
1861. Lfumtia Mor~aue?rsis Gabb, Synop. Moll. Cret. Form., p. 

114 (58). 
1861. Na-tica cojrcimza Gabb, Synop. Moll. Cret. Form., p. 116 

(60). 
1861. Natica obliqliuta Gabb, Synop. Moll. Cret. Form., p. 117 

(61).  
1864. Lrdtatia concimra Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 20. 

1864. L14jtafia t twrca~m~sis Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 21. 

1864. Lzirlatia. obliq~iata Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 21. 

1876. Lrinutia concitr,wa Meek, Inv. Cret. and Ter. Foss. Up. 
Rlo.,p. 313, pl. 32, figs. 11 a-c. 

1876. L~uratia obliqtrata Gabb, Proc. Acad. Nat. Sci. Phil. 
( 1876), p. 296. 

Descriptior1.-"Shell of moderate size, with an elevated spire 
composed of almut four or four and a half volutions in entire 
specimen, and inuch resembling a Paltufi?iu in general appearance; 
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elevation a b u t  once and a half as great as the diameter of the 
last volution, and the last volution when measured on the aper- 
tural side forms about three-fourths of the entire height; volu- 
tions convex, not inflated, but regularly rounded, with a well 
marked suture in the casts, the only condition in which they are 
known from New Jersey, but which does not indicate a flattening 
a t  the top in the perfect shell; aperture elongate-ovate, acutely' 
rounded below and somewhat sharper above than below, the 
greatest breadth being below the middle; base of the last volution 
sharply rounding into the umbilical cavity; umbilical opening in 
the cast small, not extending above the lowest volution, and show- 
ing no evidence of any thickening or callus of any kind; surface , 
unknown." (Wliitfield.) 

Retnmks.-This species is a common one in the faunas of the 
Navesink marl, where it usually occurs in the form. of internal 
casts. These casts are certainly identical with similar specimens 
from Alabama, and with Mississippi specimens which retain the 
shell. These southern examples, however, have never been identi- 
fied with the New Jersey species, but have usually been referred to 
L. rcctikabrtcmr Con., or L. obliqmta H. &. M. Gabb has dis- 
cussed the relations of these two species,' and considers them to 
be identical, but he makes no mention of L. hdli in that connec- 
tion. I t  is not improbable that all these shells belong to a com- 
mon species, which ranges from New Jersey to  the Gulf border, 
and then into the northwestern interior region, in which case the 
name L. obliqtrata would take precedence and all the other names 
be dropped as synonyms. 

Some examples of the casts of this species apparently have a 
distinctly flattened band on the upper side of the volutions 
adjacent to the suture, and it is apparently such specimens as this 
that IVhitfield has incorrectly referred to Gyrodes altispira; 
among a large number of casts from Mullica Hill, however, all 
gradations between specinlens with such a flattened border and 
those which are rounded may be selected, and all are apparently 
members of a single species. . 

' Proc. Acad. Nat. Sci. Phil. (1876), p. 296. 
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The specimens from the Vincentown limesand which Whitfield 
has referred to L. Mli are too imperfectly preserved to allow of 
certain identification, but they are probably distinct from the 
Navesink examples. 

Formation and locality.-Merchantville clay-marl. Lenola 
(163) ;  Wenonah sand, near Crawfords Corner (126~) ,  near 
Marlboro ( I # )  ; Navesink marl, Atlantic Highlands (1081, 
Middletown ( I I 3'), near Red Bank ( 120), near Craw fords Cor- 

. ner ( 126?), near Holmdel ( 12g6), near Freehold ( 133)~ near 
Walnford ( 14g2), Crosswicks Creek ( 149, 14T3, 1 q 4 ,  195), near 
Jacobstown ( I ~ o ) ,  near Mount Laurel ( 166), Mullica Hill 

. (16~2) ' .  
Geographic distribi~twn.-New Jersey, Alabama, Mississippi. 

Lunatia ? pauperata (Whltfleld). 

Plate LXXVI., Figs. 20-23. 

1892. Scnlaria ? pai&pcratcn Whitf., Pal. N. J., vol. 2 (JIon%. 
U. S. G. S., ~01.  18), p. 141, pl. 18, figs. 3-7. 

~cscription.-shell of medium size, the dimensions of the 
larger of the two type specimens being: height, 24  mm.; maxi- 
mum diameter, 19 mm.; height of aperture, 14.2 mm.; width 
of aperture, 10 mm. Volutions rounded, about four in number, 
separated in the casts by distinct and deeply marked sutures; 
spire elevated, the apical angle 7o0- 80°, the last volution form- 
ing one-half or more than one-half the entire height of the shell. 
Aperture subovate, rounded below, slightly more pointed above, 
the inner margin straighter than the outer. External surface 
characters of the shell not known. 

Rema,rks.-Whitfield has included two distinct forms among 
the types of this species, the specimen imperfectly showing the 
surface characters being quite distinct from the one which is en- 
tirely a cast. Neither of the shells can be referred to  the genus 
Scala. The cast, represented by Whitfield's figures 5 and 6, 
is taken as the type of the species pwperata, as the original d e  
scription was largely made from that specimen, but it is hen 
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referred to the genus Lunatb  instead of Scala although the 
generic reference cannot be assured from the cast alone. The 
species differs from other members of the genus Lienatia in the 
New Jersey faunas, in the. much broader columellar cavity in 
the casts. The specimen which partially preserves the shell dif- 
fers from the other in being somewhat canaliculate in front, but 
the length of the canal cannot be determined, and the columella 
bears a single, strong, revolving rib, shown as a ,groove in the 
cast, and the shell is undoubtedly one of the Faciolaridae or 
Volutidae. Whitfield's illustration of the surface characters is 
much overdrawn. 

Formution md locality.-Navesink marl, Crosswicks Creek 
(Whitfield). 

Geographic distribution.-New Jersey. 

Genus AMAUROPSIS Morch. 

Amauropris meekana Whitfleld. 

Plate LXXVII, Figs. 1-3. 

1876. Amauropsisl pdudinceformis Gabb, Proc. Acad. Nat. 
Sci. Phil. (1876), p. 296. (Not A. pdudinaefortnis 
'M. & H.) 

1892. Amamawopsis Meekana Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., V O ~ .  18), p. 131, pl. 16, figs. 22-25. 

1905. A m w o p s i s  meekanu Johns., Proc. Acad. Nat. Sci. Phil. 

(1905)Y P. 21. 

Description.-"Shell of medium size, elongate-subovate; spire 
moderately elevated, only about two-thirds as high above the 
aperture as the length of the aperture; volutions five or five and 
a half in the largest specimen; ventricose, with distinct, well 
marked sutures, which are very slightly channeled; body volu- 
tion more distinctly ventricose than the others; axis solid; aper- 
ture ovate, acute at  the upper end, rounded and slightly effuse 
below; outer lip thin and sharp; columella m e w h a t  thick- 
ened by the deposit of the lip, and grooved below the margin of 
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the deposit, but not umbilicate; surface of the shell marked by 
proportionately strong, transverse lines of growth, which are 
exceedingly irregular; and also by fine, even, corrugated spiral 
lines crossing them." (Whitfield.) 

The dimensions of one of the type specimens are:  height, q 
mm. ; maximum diameter, 14.5 mm. ; height of aperture, I4.j 
mm. The largest individual observed has a height of 27 nun., 
and many specimens are much smaller than the dimensions of the 
type given. 

Rctnavks.-This species is a close ally of the western A. palu- 
diwaefonizis, with which it has sometimes been identified, but 
it is a more robust shell with shorter spire and proportionally 
larger body volution, which gives it a larger aperture. The sur- 
face characters of the two species are almost identical, but the 
New Jersey shell has the revolving lines a little more c l d y  
arranged. 

Fornuztion and locality.-Merchantville clay-marl, near Mat- 
awan ( 101) ; Woodbury clay, Lorillard ( I W ) ,  near hiatawan 
( I 03 ) , near Haddonfield ( I 64, I 83). 

GeograpItic distribtrtioir .-New Jersey. 

Amauropalr punctata (Gabb). 

Plate LXXVII., Figs. 4-6. 

1860. Plmianclla ptcnctata Gabb, Jour. Acad. Nat. Sci. Phil., 
2nd ser., vol. 4, p. 299, pl. 48, fig. 3. 

1861. Plmsianclla putrctata Gabb, Synop. Moll. Cret. Form., p. 

123 (67). 
1864. Etltropin ( ?) ptcrrctata Meek, Check List Inv. Foss. N. 

.4., Cret. and Jur., p. 18. 
1868. Elctropia ptcltctafn Con., Cook's Geol. N. J., p. 729. 
1868. Littorirta ptc~zctata Con.. Cook's Geol. N. J., p. 729. 
1892. A I I I S I I ~ ~ O ~ S ~ S  p111~ctaf~t Ili'hitf., Pal. N. J., vol. 2 (Monog. 

U. S. G. S., vol. 18) ,  p. 132, pl. 16, figs. 17-21. 
1905. Alimrcropsis plrrzctata. Johns., Proc. Acad. Nat. Sci. Phil. 

( '905)~ P. 21. 
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Description.-"Shell small or of medium size, with an elevated 
spire which has an apical angle of from 40' to 45'; volutions 
four to five in number, very ventricae, with deep, well marked 
sutures, which are slightly channeled on some of the specimens; 
aperture round ovate, slightly pointed above and rounded below ; 
rather less than half the length of the shell in casts or partially 
exfoliated individuals; columella slender and solid, and in 
the cast showing only a slight perforation from the removal of 
the substance of the axis ; surface of the shell marked by fine im- 
pressed spiral lines of punctations on the type specimen, but on 
casts or partially exfoliated individuals this feature is not visible." 
(Whitfield.) 

Rmrarks.-The generic reference of this species is by no means 
certain. Four specimens, including the type, are so labeled in 
the  collection of the Philadelphia Academy of Science, all of 
which are from Mullica Hill, and all have the aperture incomplete. 
T h e  species somewhat resembles Lunatia Itrrlli, but it has a more 
acute apical angle. The umbilical margin is rounded, as in the 
casts of L~inutia Iralli, and the species should possibly be referred 
to that genus. On the type specimen the shell is partially pre- 
served, but the characteristic surface marking can be seen at  
present only upon an area about I mm. wide by 3 mm. long. 

Fornlation atgd locality.-Navesink marl, Mullica Hill (169). 
Geographic dist&utwn.-New Jersey. 

Genus GYRODES Conrad. 

Gyrodes abysaina (Morton). 

Plate LXXVII., Figs. 7 3 .  

1834. N n t u a  abyssirta Mort., Synop. Org. Rem. Cret. Gr. U. 
s . ,  P. 49, PI. 13, fig. 13. 

1861. Gyrodcs a b y s s i ) ~ ~  Gabb, Synop. hioll. Cret. Form., p. I 15 

(59). 
1861. Gyrodcs Abbot t i  Gabb, Proc. Acad. Nat. Sci. Phil. 

(1861), p. 320. 
1864. Gyrodcs Abbot t i  hleek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 21. 
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I 

1876. Gyrodcs abysinis Gabb, Proc. Acad. Nat. Sci. Phil. 
( 187619 P. 295. 

1892. Natuaabyssina Whitf., Pal. N. J., vol. 2 (M0nog.L.S. 
G. S.,vol. 18) ,p .  123,pl. 15,figs.g-12. 

1892. Gyrodes Abbottii Whitf., Pal. N. J., vol. 2 (Monog. C. 
S.G.  S . , V O ~ .  18) ,p .  1 2 4 ~ 1 .  I5,fig. 17. 

1905. N d c a  abyssim Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P. 21. 

1905. Gyodes abbottii Johns., Proc. Acad. Nat. Sci. Phil. 
( IPS) ,  P. 21. 

Description.-"Shell large, globose, with a flattened spire, the 
inner volutions of which scarcely rise above the outer ones, and 
are only two and a half to  three in n u m k r ;  volutions rather 
ventricose and erect, ovate in a transverse section; umbilicus large 
and open to near the apex of the shell ; aperture ovate, twethirds 
as wide as long, and a little more convex on the outside than on 
the inner margin, nearly equally rounded above and below; suture 
well marked and deeply impressed." (Whitfield.) The dimen- 
sions of a large individual are : height, 57 mm. ; greatest diameter, 
63 mm. ; height of aperture, 45 mm. ; width of aperture, 36 ma. 

Rmurks.-This species strongly resembles Gyro&s c r d a  
in general form, but, as the two species occur in New Jersey, it is 
usually larger than that species. The casts of the two species can 
be easily distinguished, however, by the contour of the lower side 
of the volutions on the edge of the wide umbilicus, this portion 
of the shell in N. abyssins being rounded, while in G. crcMta it 
is more or less angular or subcarinate. In  the recent collectioas 
of the Survey the two species have been observed, in general, to 
be characteristic of different geologic horizons, N. abysJiw 
usually being a Navesink species, while G. crewfa has not been 
observed in that formation, being most commonly found in the 
Merchantville clay-marl. In the collections of the National 
hluseum at IVashington this species occurs abundantly from 
Texas, with the shell more or less perfectly preserved. These 
specimens show that the suture is canaliculate, the groove being 
narrow and of moderate depth, with a sharp, subcarinate margin. 
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The  umbilical shoulder is rounded, but just below the umbilical 
margin, upon the slope into the umbilicus, the surface is abruptly 
impressed, the outer thickened rim so formed being transversely 
wrinkled or crenate. The single example described by Gabb as G. 
d b o t t i  is certainly not of specific value, and that species must be 
considered as a synonym of G. ubyssina. The specimen from the 
Vincentown formation at  Timber Creek, which has been identified 
a s  Natica abyssina by Whitfield, is doubtless a distinct species, 
although the single specimen, an imperfect internal cast, is not 
sufficient to show its specific characters fully. 

Formution und locality.-Navesink marl, Atlantic Highlands 
( 108), near Craw fords Corner ( I 267), Crosswicks Creek ( 1 4 7 ~ ) ,  
Mullica Hill ( 1 6 9 ~ ) .  

Geographic distribution.-New Jersey, Alabama, Texas. 

Gyroden crenata Conrad. 

Plate LXXVII., Figs. 10-12. 

Natica (Gyrouks) c r e d a  Con., Jour. Acad. Nat. Sci. 
Phil., 2d ser., vol. 4, p. 289. 

Gyrodes cremta Gabb, Synop. Moll. Cret. Form., p. I 16 
(0) 

Natica i9tfracaritrata Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861), P- 319. 

Gyrodes Spillnmzi Gabb, Proc. Acad. Nat. Sci. Ph11. 
(1861), p. 320. 

Gyrodes crenata Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 21. 

Gyrodes Spillnrani Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 21. 

Gyrodes iztfracarinatcs Con., Cook's Geol. N. J., p. 729. 
Gyrodes infracarinta Whitf., Pal. N. J., vol. 2 (hlonog. 

U. S. G. S., vol. 18),  p. 125, pl. 15, figs. 13-16. 
Gyrodes crenata Whitf., Pal. N. J., vol. 2 (Monog. U. 

S. G. S., vol. 18), p. 126, pl. 16, figs. 5-6. 
Gyrodes crenota Johns., Proc. Acad. Nat. Sci.' Phil. 

(1905), P. 21. 
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1gb5. Gyrodes c r m t a  Johns., Proc. Acad. Nat. Sci. Phil. 
( IPS) ,  P. 21. 

1905. Gyrodes spillmani Johns., Proc. Acad. Nat. Sci. Phil. 
( I P S ) ,  P. 21. 

Description.--Shell of medium size, the dimensions of a rather 
large internal cast being: maximum width, 30 mm., height, 23 

mm.; height of aperture, 20 mm.; width of aperture, I3 . j .  

Depressed globular above with a depressed spire, broadly umbn- 
cate below. Volutions about four in number, the outer one of 
which forms fully two-thirds of the bulk of the entire shell 
largest below the middle, the casts slightly flattened on top adja- 
cent to the suture, strongly angular on the base bordering the 
umbilicus. Aperture large, oblique, widest below the middle. In 
specimens preserving the shell, or in impressions of the esterior, 
a distinct band of elevated crenulations or  transverse n d e s  marks 
the top of the volutions just below tbe suture, and forms a 
decided ridge around the spiral portion of the shell. Surface oi 
the shell marked by fine lines of growth parallel with the margin 
of the aperture, and passing over the line of nodes on the upper 
surface of the volution. 

Remarks.-Casts of this species in the Merchantville clay-marl 
are sometimes modified by the compression of the matrix so as 
to preserve most of the external features of the shell. The upper 
portion of the volutions is distinctly flattened so as to  form a dis- 
tinct revolving angulation at  a little distance from the suture, 
but the crenulations are not often seen on these modified casts. 
The shell surface is marked by distinct transverse lines of 
growth, which are directed rather strongly backward below the 
revolving angulation, so that the outer lip of  the aperture is 
strongly oblique in lateral view. The casts resemble those of 
Gyrodes a.byssinu, but in the New Jersey collections they are 
always smaller than the larger individuals of that species. and 
they may be distinguished by the angular or subcarinate margin 
of the broad umbilicus, which is notable even in the casts. The 
two species also have a different geologic range in the New Jer- 
sey beds. In the southern localities the species often grows to a 
larger size than any of the specimens observed in New Jersey. 
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An examination of numerous examples from southern localities 
in the collection of the National Museum at Washington has 
shown that C. infracarinata is not distinct from G. crewfa, one 
species having been described from internal casts and the other 
f rom examples with the shell preserved. The type of G. spillrna~ii 
Gabb, preserved in the collection of the Philadelphia Academy 
of Science, is also not distinct from G. crenata. 

Formation md locality.-hierchantville clay-marl, near Mata- 
wan (1004, IOI) ,  near Jamesburg ( I ~ I ) ,  Lenola (163) ; Wood- 
bury clay, near Haddonfield (183) ; Wenonah sand, near Craw- 
fords Corner ( I 263). 

Geographic distribtrtion.-New Jersey, Alabama, Mississippi. 

Gyrodea altirpira (Gabb). 

Plate LXXVII., Figs. 1921. 

? L u m t b  alti@ira Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861), p. 320. 

? Gyrodes.obtusivolva Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861), p. 320. 

Lunatia ? altispira Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 20. 

Gyrodes ? obbusivolvca Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 21. 

Lunath  dtispira Con., Cook's Geol. N. J., p. 729. 
Gyrodes obtusivolva Con., Cook's Geol. N. J., p. 729. 
L w J i a  obtw~~olvca Con., Am. Jour. Conch., vol. 5, p. 

45, pl. I ,  fig. I I. 

Cyrodes obtusivolva Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., vol. 1 8 ) , p .  129,pl. 16,figs.g-12. 

Gyrodes altispira: Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P. 21. 

Gyrodes obtusi-zolva Johns., Proc. Acad. Nat. Sci. Phil. 

Dcscriptioa.-"Shell, as known from internal casts, of mod- 
erate size, somewhat erect, obliquely subglobose with a moder- 
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ately elevated spire, whorls three or three and a half, the outer 
ones flatly truncate on the top adjacent t o  the suture line, the 
truncation being strongly marked and angular a t  the margin. 
On fully grown specimens it is nearly an eighth of an inch in 
width on the outer half of the last volution; aperture oblique, 
ovate, widest below and truncated above by the flattening of the 
upper surface of the volution; umbilicus, as seen in the casts, 
small, indicating a slender, almost if not entirely solid columella; 
margin of the umbilical depression not angular; surface of the 
shell, as  seen on fragments remaining attached to  the casts, 
marked by fine tranverse lines of growth." (Whitfield.) 

The dimensions of a large individual are: maximum diameter, 
23 mm. ; height, 20 mm. ; height of aperture, 17 mm. ; width of 
aperture, I 3 mm. 

Rcn~rks.-The original type of G. dtispira has apparently been 
lost or destroyed, but there are in the collection of the Philadel- 
phia Academy of Science, several specimens labeled "duplicate 
types" in Gabb's own handwriting, which must be taken as 
authentic representatives of the species. These specimens are 
certainly specifically identical with the type of G. obtusivolm. 
preserved in the same collection. These two species were de- 
scribed at the same time by Gabb, but the species dtispira precedes 
obtztsivolva, and consequently that name takes precedence. The 
specimen which Whitfield has illustrated as an example of G. 
altispira is apparently only a member of the species Lunatia holli. 

As observed in the recent collections of the Survey, this species 
is restricted to  the Merchantville clay-marl, and, judging from 
their lithologic characters, the types of G. dtispira and G. obfusi- 
volva are apparently from this formation also. T h e  species differs 
from the associated G. crenata in the much smaller umbilicus and 
narrower shell, in the absence of the subcarinate lower surface of 
the volutions, and in the absence of the conspicuous crenate band 
above. The species differs from Lusratia halli in the lower spire 
and in the truncate upper surface of the volutions adjacent to the 
suture. The species differs from G. petrosa in its proportionately 
greater height, the less spreading or patulose outer volution, the 
more elevated spire and the smaller umbilicus. 
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Formation and locality.-Merchantville clay-marl, near PvIata- 
wan ( I O I ) ,  Lenola (163). 

Geographic distribution.-New Jersey. 

Gyrodes petroaus (Morton). 

Plate LXXVII., Figs. 13-18. 

Natica F t rosa  Mort., Synop. Org. Rem. Cret. Gr. U. S., 
p. 48, pl. 19, fig. 6. 

Natica alveata Con., Jour. Acad. Nat. Sci. Phil., 2d ser., 
v01. 4, p. 289, pl. 46, fig. 45. 

Gyrodes petrosa Gabb, Synop. Moll. Cret. Form., p. I 17 
(61). 

Gjrodes alvecrta Meek, Check List. Inv. Foss. N. A., 
Cret. and Jur., p. 21. 

Gyrodes petrosa Meek, Check List Inv. Foss. N. A., Cret., 
and Jur., p. 21. 

Gyrodes petroslls Con., Cook's Geol., N. J., p. 729. 
Gyrodes petrosa Gabb, Proc. Acad. Nat. Sci. Phil. 

( 1876), P. 295. 
Gyrodes petroszcs Whitf., Pal. N. J., vol. 2 '( Monog. U. 

S. G. S.,vol. 1 8 ) , p  127, PI. 16, figs. 1-4. 
Gyrodes petrosus Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 21- 

Descriptiot~.-"Shell (as seen in casts) of medium sizg or 
smaller, obliquely oval or depressed and somewhat patulose, with 
a low spire; the entire adult shell having three to three and a half 
volutions, the last of which forms the greatest bulk of the shell ; 
volutions obliquely compressed from above, largest below the 
middle, often slightly flattened on the supper half and with a 
distinct flattened space bordering the suture; aperture large, very 
oblique, strongly receding below as seen in profile on its edge; 
sernilunate in outline, rounded below and slightly acute above, 
somewhat modified in the upper part by the intrusion of the pre- 
ceding volution; umbilicus large, broadly patulose within, and 
apparently without callus; peristome thin, and the substance of 

44 PAL 
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the shell also apparently slight; surface of the shell unknown." 
(Whitfield.) 

The dimensions of an average-sized adult specimen are: mu-  
imum diameter, 25 mm. ; height, 19 mrn ; height of aperture. 23 

nlm. ; width of aperture, 12 mm. 
Remarks.-This species is the commonest member of the 

'genus in the New Jersey faunas, and also has the greatest ver- 
tical range, although the horizon where it occurs most commonly 
is the Navesink marl. The species most closely resembles G. 
abyssina, but it is always smaller than adult individuals of that 
species, and can be distinguished by the conspicuous flattened 
space at the summit of the volutions, just outside the suture. 

Fonnution cncd locality.-Merchantville clay-marl, near James- 
burg (13g), Lenola (163) ; Wenonah sand, near Crawfords 
Corner ( 1 2 6 ~ ) ,  near Marlboro ( 130) ; Navesink marl, Atlantic 
Highlands ( 108), Middletown ( I 1 3 ~ ) ,  near Craw fords Corner 
( 1 2 6 ~ ) ,  near Holmdel ( I ~ 8 ~ ) ,  near IValnford ( 1 4 8 ~ ) ,  Cross- 
wicks Creek ( 149, 1 q 4 ,  1g5), near Jacobstown ( I ~ o ) ,  hlullica 
Hill ( 1 6 9 ~ )  ; Red Bank sand, Red Bank ( I 16),  near Middle 
town (112). 

Geographic distribution.-New Jersey, Alabama, hiississippi, 
Texas. 

Family mNOPHORIDAE. 

Genus XENOPHORA Fischer. 
' *  

Xenophora leprona (Morton). 

Plate LXVIII., Fig. 1-3. 

1834. Trocltrts lcpronis Mort., Synop. Org. Rem. Cret. Gr. U. 
S . ,p .&,  pl. 15,fig.6. 

1861. Phonls leprosrrs Gabb, Synop. Moll. Cret. Form., p. 124 

(85). 
1864. Plrorzis lepronts Meek, Check List Inv. Foss. N. A., Cret 

and Jur., p. 18. 
1868. Onustrcs leprosus Con., Cook's Geol. N. J., p. 728. 
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1892. Xenophora leprosa Whitf., Pal. N. J., vol. 2 (Monog. U. 
S. G. S., V O ~ .  18), p. 135, pl. 17, fie. 16-19. 

1go5. Xenophora leprosa Johns., Proc. Acad. Nat. Sci. Phil. 
(1905),P. 21. 

Description.-"Shell small or below a medium size, trochi- 
form, or broad conical; the spire having an apical angle of less 
than go0;  base flat or  concave, usually more or less depressed 
in the center, with the margin of the volution more or less 
rounded, and in old individuals sometimes distinctly rounded; 
casts showing a small umbilical perforation, but the axis prob- 
ably solid in the shell; volutions probably seven or eight, but in 
the  casts the upper ones are usually absent and seldom show more 
than four or four and a half; one small specimen retaining the 
upper whorls, to  the number of four and a half, measures only 
five-eighths of an inch in diameter. This one, if  continued below 
to  the size of the larger one figured, would possess at least eight 
volutions; whorls obliquely flattened on their surfaces in the 
direction of the spire, with only a small portion of their edges 
rounded or vertical, and the surface deeply and abundantly 
scarred by the cicatrices of foreign substances which have been 
attached to the surface of the shell during life; aperture com- 
pressed, transversely ovate or  trapezoidal, and the outeT margin 
much prolonged." (Whitfield.) 

The dimensions of an internal cast are: height, 28 mm. ; max- 
imum diameter, 44.5 rnm. 

Remarks.-This species usually occurs in a more or less frag- 
mentary condition, and in New Jersey it appears to be character- 
istic of the Navesink marl. The only species with which it can 
be confused is Endoptygnzu rtmbilicata, but that is a much smaller 
shell restricted to the Merchantville clay-marl, and is furnished 
with an internal revolving ridge upon the lower side of the volu- 
tion, which can always be recognized as a distinct groove in the 
casts. 

Formation and locality.-Navesink marl, ~ t l a n t i c  Highlands 
( I&), Craw fords Comer ( 1 2 6 ~ ) .  Crosswicks Creek ( 1g5), near 
Jacobstown ( I 50). 

Geographic distribution.-New Jersey, Alabama. 
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Genus ENDOPTYGMA Gabb. 

Endoptygma umbiiicata (Tuomey). 

Plate LXXVIII., Figs. 4-6. 

1855. Phonls u~nbilicatus Tuom, Proc. Acad. S a t .  Sci. Phil., 
vol. 7, p. 169. 

1876. Endoptygma umbilica.ta Gabb, Proc. Acad. Nat. Sci. Phil. 
(1876)~  P. 302, PI. 17, figs. Q. 

1892. Endoptygma icmbilicata Whitf., Pal. N. J., vol. z 
(Monog. U. S. G. S., vol. 18), p. 136, pl. 17, fig. 20. 

De&ription.-"She11 rather below a medium size, spire broadly 
conical, with an apical angle of about 80°, and composed of about 
four volutions; base flat or slightly concave, and in the cast show- 
ing a small open umbilical perforation, representing the compar- 
atively slender solid columella; the base of the cast is marked by 
a rather deep, narrow, spiral groove, about one-third to one- 
fourth of the width of the volution from the umbilical cavity, 
marking the position of an internal spiral ridge a t  this point un 
the inside of the basal portion of the shell; volutions flatteied 
in this direction of the spire, with moderately distinct suture lines 
separating them in the casts, their surfaces closely and deeply 
scarred by the attachment of foreign substances to the outside of 
the shell during life." (Whitfield.) 

The dimensions of an average specimen are: height, about 14 
mm.; maximum diameter, 19.5 mm. 

Re?rzurks.-Tbis species often occurs abundantly in the Mer- 
chantville clay-marl, but the specimens are usually more or less 
fragmentary and are always internal casts. In  New Jersey it has 
never been found associated with Xenophora leprosa, a species 
which is characteristic of the Navesink marl. I t  may be easily 
distinguished from X. leprosa by the revolving furrow on the 
lower side of the casts usually about one-third of the distance 
from the umbilicus to the periphery, and usually by its smaller 
size, although an example .from Mississippi has been observed 
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with a diameter of nearly 50 mm. The ridge which produces 
this  furrow in the casts seems to have increased in strength with 
the  growth of the shell, as it is less distinct in the smaller frag- 
ments. 

Formation and locality.-Merchantville clay-marl, near Mata- 
wan ( IOI) ,  h o l a  ( 163), near Burlington (Whitfield). 

Geographic distribution.-New Jersey, Mississippi, Alabama. 

Family TURRITEUIDAI. 

Genus TURRITELLA Lamark. 

Turritella vertebroides Morton. 

Plate LXXVIII., Figs. 14-17. 

1834. Tuwitflla z~crtcbroidcs Mort, Synop. Org. Rern. Cret. Gr. 
u. s . ,  P. 47, PI. 3, fig. 13. 

1861. Trtrritdla vcrtcbroidcs Gabb, Synop. Moll. Cret. Form., 
P. 148 (92).  

1864. Tnrritella vcrtcbroidcs Meek, Check List Inv. Fbss. N. 
A., Cret. and Jur., p. 19. 

1868. Ttrrritella uertebroides Con., Cook's Geol. N. J., p. 729. 
1892. Turritella vertebroides Whitf., Pal. N. J., vol:2 (Monog. 

U. S. G. S., vol. 18), p. 146, pl. 18, figs. 13-18. 

1905. Turritella vertebroides Johns., Proc. Acad. Nat. Sci. Phil. 
(1905), P. 21. 

Dcscripfio~t.-Shell acutely angular, the apical angle about 20' ; 
the dimensions of a large individual from Alabama are: maxi- 
mum diameter, 20 mm. ; length with the apex broken, 64 mm. ; 
number of volutions preserved, 10. Suture moderately impressed, 
situated a little below the center of a rounded, revolving furrow; 
surface of the volutions depressed convex from suture to suture. 
Surface marked by four or five subequal, angular, revolving 
costz, with several much finer ones occupying each of the inter- 
spaces, and by fine transverse lines of growth which describe a 
concave curve in passing downward from the suture. In  the 
casts the volutions are moderately close, the surface is smooth 
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and rounded curving rather abruptly into the sutures above and 
below. 

Remarks.-The type of this species has the shell partially pre 
served, and from its lithologic character it apparently came from 
the Navesink marl. The species occurs commonly in the Riplq 
formation of the South in some localities, and many specimens are 
preserved in the collections of the National hluseum at  Washing- 
ton, with the shell perfectly preserved. The  foregoing d d g  
tion has been taken largely from southern examples and two in- 
dividuals have been illustrated. In Sew Jersey the species occurs 
almost always in the form of internal casts in the Xavesink marl. 
These casts may be recognized by their rounded volutions, being 
different in this respect from the similar casts of T. en~riuoid~s 
in which the larger volutions are distinctly quadrangular in cross- 
section. 

Formation atld local it^.-Navesink marl. Atlantic Highlands 
( I O ~ ) ,  near Crawfords Corner (126?), Crosswicks Creek (q;', 
149, ~ g j ) ,  near Jacobstown (150), near Mount Laurel (166). 

Geographic distribution.-New Jersey, Alabama. 

Turritella encrinoider Morton. 

Plate LXXVII., Figs. 10-13. 

Turritella encrinoides Mort., Synop. Org. Rem. Cret. Gr. 

S.9 p. 47, 3, fig. 7. 
Turritella c~tcrinoidcs Gabb, Synop. Moll. Cret. Form., p. 

146 (90). 
Turritclla e~zcritloidcs Meek, Check List - Inv. Foss. S. -I, 

Cret. and Jur., p. 18. 
Turritella cncrinoides Con., Cook's Geol. N. J., p. 729. 
Tztrritclla et~cri~zoides Gabb, Proc. Acad. Nat. Sci. Phil. 

(18761, P. 30'. 
Tlrrritella cucrinoides Whitf., Pal. N. J., vol. 2 (hlonog. 
u. s. G. S . , V O ~ .  1 8 ) , p .  143,pl. 18,figs. 1922 .  

Turritella encrinoidcs Johns., Proc. Acad. Kat. Sci. Phil. 
(19051, P. 21. 

Turritelln ptrmila ? Whitf., Pal. N .  J., vol. 2 (Monog. 
U. S. G. S., vol. 18), p. 187, pl. 23, figs. 5-6. (Not 
T .  pulnila Gabb.) 
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Descripfion.-Shell acutely angular, the angle of divergence 
of the sides being about zoo. Suture not strongly impressed, 
situated in an angular, rounded furrow; surface of the volutions 
depressed convex, nearly flat in the central portion and curving 
more abruptly to the sutures above and below. Surface marked 
by three major revolving costa which are flattened on top; in 
addition to the major costze there are lower, angular, revolving 
ribs situated as follotvs, one between the lower suture and the 
first major costa, one between the first and second cosk ,  two 
between the second and third cosk ,  and two between the third 
major costa and the upper suture. In the casts the sutures are 
rather close, especially between the lower and larger volutions; 
the lower volutions are more or less quadrangular in cross-section, 
the upper ones being rounder, due undoubtedly to the internal 
thickening of the shell with age. 

Rentarks.-The type of this species is the only one observed 
which preserves any portion of the shell. From its lithologic 
characters it is apparently from the Navesink marl. The casts 
from this formation which are referred to the same species are 
somewhat common and can always be distinguished from the 
casts of the associated T. zlertebroides by the quadrangular cross- 
section of their larger volutions. The example which Whitfield 
has illustrated as T. pztmila ? from the Manasquan marl is cer- 
tainly incorrectly identified ; the specimen is preserved in the 
collection of the Philadelphia Academy of Science and, judging 
from its lithologic characters it came originally from the Nave- 
sink marl, and it seems to be only a somewhat abnormal ex- 
ample of T. acrinoides. 

Formtiort and locality.-Navesink marl, Atlantic Highlands 
( I d ) ,  Middletown ( I  1 3 ~ ) ,  near Crawfords Corner ( I  ~ 6 ~ ) ,  
near Holmdel ( 1 2 8 ~ ,  127), near Freehold (133), near Waln- 
ford ( 148'), Crosswicks Creek ( 149, 19 j),  near Jacobstown 
( I so ) ,  Mullica Hill ( 1 6 9 ~ ) .  

GeograpItic distribtction.-New Jersey, Alabama. 

Turritella quadrilira Johnson. 

Plate LXXVIII., Fig. 7. 
1898. Turrif~lla quadrilira Johns., Ann. Rep. Geol. Surv. N. J. 

for 1897, p. 264. 
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1898. Tuwitella qwadrilira Johns., Proc. Acad. Nat. Sci. Phil. 
(1898), P. 463. 

1905. Turrifella quadrilira Johns., Proc. Acad. Nat. Sci. Phil. 
(1905)) P. 21. 

Description.-Apical angle about zoo ; the figured specimen is 
the apical portion of a shell 19.5 mrn. in length, with a maximum 
diameter of 8 mm., showing nine volutions. Suture situated a 
little above the middle line of a broad, smooth, depressed, con- 
cave channel whose lower slope is less abrupt than the upper, 
and whose width is more than one-half the width of the elevated 
portion of the volutions. Surface of the volutions between the 
sutural depression, a little convex and marked by four strong, 
angular, revolving ribs, the uppermost of which is slightly smaller 
than the others; the interspaces between the ribs are broader 
than the ribs themselves, smooth and rounded in the bottom. 

Rmtarks.-This species has a slight resemblance to T. hi- 
costata from the Wenonah sand, but so far as known, it is a 
much smaller shell with a somewhat greater apical angle. Ii it 
should be found, however, growing to so large a size as the 
Wenonah species, it can be easily distinguished by its four re- 
volving ribs and the convex surface of the volutions between 
the sutural depressions. 

F o r n ~ t i o ~ t  and locality.-Cliffwood clay, Cliffwood Point 
(IOS),  near Matawan ( 107) ; Woodbury clay, near Matawan 
( 103 ) , deep well at hiount Laurel (Johnson). 

Geographic distribtlf ion.-New Jersey. 

Turritella ? gnnullcoclta Gabb. 

Plate LXXIX., Figs. 15-17. 

1861. Tlrrritclln gratr~dicosta Gabb, Proc. Acad. Nat. Sci. Phil. 
( 1861 ), P. 363. 

1864. Ttirritclln grantclicosta,ta Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 18. 

1868. Tlirritclla grnrtzilicostntn Con., Cook's Geol. N. J., p. 729. 

1892. Turritcllo ? granldicostata Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 144, pl. 18, figs. 
10-1 I. 
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1905. Titrritella granulicosta Johns., Proc. Acad. Nat. Sci. 
Phil. ( ~ g o g ) ,  p. 21. 

1892. Turritella compacta Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., vol. IS),  p. 142, pl. 18, figs. 8-9. 

1905. T u r r i t e m ~ m p a c f a  Johns., Proc. Acad. Nat. Sci. Phil. 

(IPS),  P. 21- 

Description.-"Shell small, with very short, slender, and 
closely coiled but rapidly enlarging whorls, giving a rapidly in- 
creasing diameter to the shell with increased growth. Apical 
angle about 15'. Volutions about eight in number in a speci- 
men which has been not more than seven-eighths of an inch in 
i ts  extreme length; flattened convex on' their outer surface, and 
subangular at  the upper and lower margins, with a nearly flat 
base. Lower margin of the volution proportionally larger than 
the upper. Suture lines between the whorls narrow, but very 
distinctly marked. Surface marked by about 12 fine, thread- 
like revolving ribs, three of which are larger than the rest, are 
placed at equal distances from each other, and from the upper and 
lower edges, and are slightly undulated so as to produce a series 
of minute nodes. This character shows itself to a much less 
extent on some of the smaller ribs. Under surface of the body 
volution marked by a few fine revolving ribs, with regular con- 
cavities between them." (Whitfield.) 

Remarks.-The type of this species has the shell preserved on 
one side only, the oppsi te  side showing the characters of the 
internal cast. A comparison of this specimen with that used by 
Whitfield as the type of his T. corrtpacta shows the two to be 
essentially the same, so that T. corrtpacta becomes a synonym. 
The species has not been met with in the recent collections of the 
Survey, so that its proper horizon cannot be certainly determined, 
but from the lithologic characters of the type the species appar- 
ently belongs in the Navesink fauna, although it is possibly from 
the hlerchantville. 

Fonrecliiorr arrd local it^.-? Navesink marl, Burlington County 
( Gabb) . 

Geographic distribzrfio~r.--New Jersey. 
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Turritella lippincotti Whltfleld. 

Plate LXXIX., Fig. I. 

1892. Ttcrritella Lippincotti Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., vol. 18), p. 145, pl. 18, .figs. 23-21. 

Description,-"Shell of medium size, rather rapidly tapering, 
the apical angle being about zoo or less. Volutions flattened on 
the surface in the direction of the spire, with scarcely perceptible 
suture lines where the shell is preserved, and only very moderate 
ones in the cast; their form in a section being trapezoidal, the 
upper and lower outer angles being rather sharply angular, wen 
in an internal cast; basal face scarcely convex; voluticns numer- 
ous, a fragment measuring not quite 2 inches in length, with a 
diameter at the lower end of five-eighths of an inch, retaining 
seven, with space a t  the upper portion for about five more. Sur- 
face of the shell marked, in the only specimen which preserves it, 
by fine rounded spiral, thread-like lines over the entire surface." 
(Whitfield.) 

Relnurks.-Whitfield's types of this species are casts from 
natural moulds which show the external features of the shell. 
The species is characterized by the flat outer surface of the volu- 
tions, and the slightly impressed suture. Whitfield does not 
illustrate the casts of the species, although he mentions their 
characters. In the recent collections of the Survey this species 
has not been observed, at  least not in a condition to  exhibit its 
external markings. 

Formation and locality.-Navesink marl, Crosswicks Creek, 
Holrndel (Whitfield). 

Geographic distribution.-New Jersey. 

Turritella lenolenrir n. sp. 

Plate LXXVIII., Fig. 8. 

Description.-Apical angle about 18'. T h e  type specimen is 
the apical portion of a shell 1 1 . 5  mm. in length and 4.5 rnm. in 
maximum diameter, and retains 10 volutions. The volutions arc 
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sharply carinate at about their mid-height, the space between the 
carinae of adjacent volutions being a broad, deep, concave, re- 
volving depression, whose upper slope is more abrupt than the 
lower, and whose greatest depth is a little above the middle. 
Suture situated near the middle of the revolving depression, 
a little below the line of greatest depth. The entire surface of the. 
shell is marked with very fine, elevated, revolving lines. 

Formation and 1oca.lity.-This species differs from all other 
New Jersey Cretaceous species of the genus, which have been 
observed, in the strongly carinated volutions, the shell being in 
this respect a miniature example of T. lnortotli var. postrnortorli 
Harris, from the Eocene.' The species here described, however, 
is quite distinct from that Eocene form in other respects. The 
type specimen is the apical portion of a shell only, being incom- 
plete a t  the opposite extremity, so that it may be found to grow 
much larger with a greater number of volutions. 

Fortnation and loca,lity.-Merchantville clay-marl, Lenola 
( 163) ; Woodbury clay, near Haddonfield (183). 

Geographic distribrrtio~r.-New Jersey. 

Turritella trilira Conrad. 

Plate LXXIX., Fig. 4-5. 

1860. Turritella trilira Con., Jour. Acad. Nat. Sci. Phil., zd 
ser., vol. 4, p. 285. 

1861. Turritclla Corsicatra Shum., Proc. Bost. Soc. Nat. Hist., 
vol. 8, p. 196. 

1861. Turri t~lla trilira Gabb, Synop. Moll. Cret. Form., p. 147 
(91).  

1864. Twritella corsiccwza Meek, Check List Inv. Foss. N. A., 
Cret and Jur., p. 18. 

1864. Turritclla trilira Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 19. 

1902. Turritella frilineata Hill and Vaughan, U. S. G. S., Geol. 
Atlas, Austin Folio, fig. 47. 

'Eocene Rep., Md. Geol. Surv., pl. 26, fig. 5.  
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Descriptiort.-Shell with an apical angle of about 27'; the 
figured specimen 36 mm. in length, with a maximum diameter of 
13. j mm., and showing seven volutions The specimen is hcom- 
plete at both ends, and when complete it must have been 60 nrm. 
or more in length, with 14 or more volutions. Suture situated 
near the middle of a rather broad, depressed, concave channel 
of moderate depth, the lower slope of the channel being less 
abrupt than the upper and with a slight revolving rib midway 
of the slope; the greatest depth of the sutural furrow lies a little 
above the suture itself. Surface of the volutions, between the 
margins of the sutural furrow, flat and marked by three strong, 
revolving, angular ribs of equal strength, with rounded inter- 
spaces. 

Renwks.-This shell has much the aspect of T. gatttnensis 
Con., as illustrated by Dalll, from the Eocene, but the three r e  
volving ribs are more nearly equal in height, consequently 
making the surface of the volutions between the sutural channel 
appear much flatter. 

For~rtatiort. and locality.-iienonah sand, near Crawfords Cor- 
ner ( I ~6~ ) , near R l  arlboro ( 130). 

Gcograpllic disfrlbt~tiort.-New Jersey, Alabama, hlississippi, 
Texas, Arkansas. 

Turritelia tippana Conrad. 

Plate LXXIX., Figs. 67. 

1858. Tzrrriiclln tippolta Con., Jour. Acad. Nat. Sci. Phil.. and 
ser., 1701. 3, p. 333. pl. 3 j, fig. 19. 

1861. Turrifclla Tipparla Gabb, Synop. Moll. Cret. Form.. p. 
'47 (9') .  

1864. T~irritclla tippano Meek, Check List Inv. Foss. N. .\., 
Cret. and Jur., 1). 19. 

Dcscriptio~z.-The tlimensions of a large example, incomplete 
at the apes, are: height, 69 ntm.; greatest diameter, 22 mm.; 
apical angle almut 19" ; nuntber of volutions shown, 10. Suture 

'Trans .  Wagner Free Inst. Sci., vol. 3, p. 310, pl. 17, fig. 10. 
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situated in the bottom of a broad, concave, revolving channel. 
Surface of the volutions between the margins of the sutural 
channel, nearly flat or slightly convex; marked by four or five 
strong, revolving costre, the three lower ones being subequidis- 
tant, the upper one more remote; in the broader interspace be- 
tween the uppermost strong costa and the one next below, is a 
much finer rib, and a similar one about midway on the slope 
from the uppermost strong costa to  the suture, although this last 
one  is sometimes strong enough, especially in the larger shells, 
t o  be counted as one of the major ribs; in each of the interspaces 
between the three lowermost strong costa on the larger volu- 
tions, there is frequently a much smaller raised line; and on the 
slope of the lowermost one of these costze to the lower suture, 
another one somewhat stronger than those in the interspaces 
above. The surface is also marked by very fine transverse lines 
of growth. 

R e n ~ r k s ~ C o n r a d ' s  original illustration of this species is very 
poor and from it alone the species would not be recognizable. 
A large number of excellent exan~ples, ho\vever, have been ex- 
amined in the collection of the National Museum at Washington, 
and the New Jersey specimens do not differ from them specific- 
ally. The southern specimens show considerable variation in the 
secondary revolving ribs, but the three strong ribs below, fol- 
lowed by a broader interspace and then a fourth rib is a constant 
character of the species. In New Jersey the species is associated 
with T. ~rrmsh.ailtom~tsis but is much less common, and is rep- 
resented by fragments only. The surface markings are suffi- 
ciently peculiar to render the identification of mere fragments 
of the shell a comparatively easy matter, but the internal casts 
would not be materially different from those of several other 
species. 

The species should be compared with T. aincl~lli Shum.', 
from Texas, a species which has a similar-interval between the 
upper costa and the three lower ones, but the shell of that species 
is coarser in appearance, the revolving lines broader and stronger, 
and in some individuals only two strong ribs are present below 
the interval. 

Bost. Soc. Nat. Hist., vol. 8, p. 196. 
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Formntiou attd locality.-Marshalltown marl, near Swedes- 
borq (177). 

Geographic distriblrtiort.-New Jersey, Mississippi. 

Turr i te lh Jercleyenrir n. sp. 

Plate LXXIX., Figs. 2-3. 

Description.-The dimensions of the type specimen, a nearly 
complete internal cast, are : height, 38 mm. ; maximum diameter, 
g mnl. ; apical angle about 16' ; number of volutions present, p 
I n  the cast the sides of the shell from the apex to  the largest 
volution are slightly convex, the divergence of the sides de 
creasing as the shell increases in length. The suture in the cast 
is close between the apical volutions, becoming broader and more 
open as it approaches the aperture; the surface of the volutioos 
is smooth, flattened or slightly convex in the central portion, 
and curving more abruptly into the suture. Externally, as shown 
by a cast from the natural mould, the suture is slightly impressed 
in a narrow angular groove, the surface of the volutions is tlat 
and marked by about five rather broad, low, revolving ribs, of 
which the lowest one is the stronger, two faint revolving ribs 
can also be detected near the periphery on the lower surface of 
the last volution. 

Re))tarks.-This species is established upon a nearly complete 
internal cast, of which one or two of the small apical volutions 
may be missing, with fragments of the impression of the exterior 
of the same individual. In its flat volution and slightly im- 
pressed suture it resembles T. lippincotti Whitf., from the Nave- 
sink marl, but it is a smaller shell, with fewer and stronger 
revolving ribs. The species is more slender than any other mem- 
ber of the genus in the New Jersey faunas, unless it be T. lipgin- 
cotti, and the reduction of the angle of divergence of the sides 
is distinctly noticeable in the casts. 

For~tlatio~c artd locality.-Cliffwood clay, Cliffwood Point 
(18.5). 

Geographic distribrttio9t.-New Jersey. 
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Turriteila loriiiardenclie n. sp. 

Plate LXXIX., Figs. 1c+12. 

Description.-The dimensions of the type specimen are : 
height, 52 mm.; maximum diameter, 19 mm.; angle of diver- 
gence of the sides, 27' ; number of volutions shown, 10. Suture 
moderately impressed, situated in the bottom of an angular 
groove; volutions moderately convex from suture to suture, 
t h e  lower half slightly more curved than the upper, and the 
larger volutions flatter than those towards the apex of the shell. 
Surface marked with fine revolving ribs, eight or nine of which 
a re  of nearly equal size and are at  equal distances apart; on the 
lower half of each larger volution the first three or four inter- 
spaces between the primary ribs are occupied by secondary ribs, 
one or  two of which in the last volution of large individuals, 
become nearly as strong as the primary ones; at the upper and 
lower margins of the volutions, on each of the slopes into the 
sutural depression, there are two or three additional, smaller, 
revolving ribs, those just below the suture being somewhat 
more conspicuous than those above. On one individual some- 
what larger than the type, there are upon the last volution, from 
one to four atltlitional raised, revolving lines in each of the inter- 
spaces between the larger ribs. The basal margin of the last 
volution is angular, and the lower side of the volution is flat 
and marked with about eight or ten faint, raised, revolving 
lines. In the internal casts the sutural cavity is narrow, indi- 
cating a thin shell, the volutions towards the apex are convex, 
the more mature volutions becoming more and more quad- 
rangular in cross-section. 

Rmarks.-This is a common species in the woodbury clay 
a t  Lorillard. I t  resembles somewhat closely the T. merchugtt- 
villerlsis, but has a less acute apical angle, and it lacks the fine, 
raised, revolving stria which cover the entire surface of that 
species. 

Forrrtatiolc and locality.-\iootLbury clay, Lorillard ( 102), 
near Matawan ( 103), Crosswicks ( 168). 

Geographic distrib1ction.-New Jersey. 
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Turritella merchantvillensls n. sp. 

Plate LXXIX., Fig. 13. 

Description.-The dimensions of a specimen incomplete at 
each extremity are: height, 60 mm. ; maximum diameter, 17 
mm. ; angle of divergence of the sides about 10' ; number of volu- 
tions shown, g. If the specimen were complete at the apid 
extremity, it would be 75 mm. or more in length, with about 15 
volutions. Suture moderately impressed, situated in the bottom 
of an angular grcmve; the surface of the volutions moderately 
convex from suture to suture, the greatest diameter below the 
middle so that the slope of the lower half is more abrupt than 
that of the upper. Surface of the shell marked with 10 or 12 
fine, raised, revolving costx, one of which, near the base of the 
volutions, is slightly stronger than the others; between the cost2 
the surface is entirely covered with much'finer, raised, revol\'ing 
lines. The internal casts have a narrow, almost closed sutural 
cavity, indicating a thin shell, and they usually have a more or 
less indistinct, narrow, revolving band above the middle of the 
volutions; surface of the volutions moderately convex, sometimes 
tending to become more flattened in the more mature portions 
of the shell. 

Remarks.-This is the abundant species of the Merchantville 
clay-marl, and usually occurs in the form of internal casts, 
although impressions of the exterior are frequently preserved in 
the matrix. The species resembles T. lorilladetisis, but it is 
more slender, with a more acute angle of divergence, and the 
surface markings of the two species are different, the surface of 
T.  mercha~zt~iIlensis being entirely covered with extremely fine. 
raised, revolving lines between the stronger costz. 

Formtion, arld locality.-Merchantville clay-marl, near hiat- 
awan (1004, 101), near Jamesburg (139, 140, I ~ L ) ,  Lenola 
( 163), Merchantville ( 162). 

Geogra+hic distribution.-New Jersey. 
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Turrltella marehalltownensis n. ep. 

Plate LXXIX., Fig. 14. 

Descriptiott.-The dimensions of a specimen incomplete a t  
each extremity and slightly compressed are: height, 60 mm.; ' 

maximum diameter, about 20 mm.; angle of divergence of the 
sides, about 12', number of volutions shown, 7. If the speci- 
men were complete to the apical extremity it would be 75 mm. 
o r  more in length, with 15 or more volutions. Suture moder- 
ately impressed, situated in the bottom of a broadly angular, re- 
volving groove; the surface of the volutions moderately convex, 
their greatest diameter at  or a little below the mid-height. Sur- 
face marked by about 12 fine, revolving costa, between which, in 
the lower half of the volution at least, there are usually alternate 
smaller ones. Shell substance thin. 

Remarks.-This species most closely resembles T. nwrc1tatt.t- 
~ i l l ~ s ,  but the ,greatest diameter of the volutions is higher 
than in that species, the stronger revolving costa are slightly 
broader and flatter, and the entire surface is not covered by the 
very fine revolving lines of that species. This species occurs 
abundantly in the Marshalltown clay-marl near Swedesboro, with 
the shell substance well preserved, but the specimens are almost 
always somewhat compressed, doubtless because of the thin- 
ness of the shell, and they are always incomplete, neither the 
apex nor the perfect aperture having been observed in any speci- 
men. 

Forrnatiotr and locality.-Marshalltown clay-marl, near 
Swedesboro ( 177). 

Geographic distribution.-New Jersey. 

Family VERMEI'MDAE. 

Genus SILIQUARIA Bruguiere. 

Siliquaria pauperata Whitfleld. 

Plate LXXIX., Figs. ~ b z o .  

1892. Siliqtwria patljerata PVhitf., Pal. N. J., vol 2 (Monog. 
U. S. G. S., vol. 18), p. 149, pl. 18, figs. 26-28. 

45 PAL 

NEW JERSEY GEOLOGICAL SURVEY



706 CRETACEOUS PALEONTOLOGY. 

1905. Siliqtmia pauperuta Johns., Proc. Acad. Nat. Sci. Phil. 
( 1 % ) ~ ) ~  p. 21. 

Description.-"A few specimens only of casts of tubes refer- 
able to this genus have come under my notice. Two of them 
are coiled and retain the younger parts of the specimens, while 
most of them are only fragments representing medium sized parts 
of the tubes, or parts from the large irregularly coiled portions. 
The tube is very gradually tapering, and either compactly or 
loosely coiled in the upper part, but all show their relations to 
the genus Si l iqw'a ,  by the narrow ridge left along the upper 
side of the tube by the material which has filled the slit. There 
is no distinctive feature represented on the specimens by which 
they can be distinguished from casts of other species of the genus; 
and, as no evidence of the surface characters a re  preserved, no 
data for comparison is left." (Whitfield.) 

Rmtmks.-This species has not been met with in the recent 
collections of the Survey, but the lithologic characters of the 
type indicate that their proper horizon is the Navesink marl. 

Fortrmtion mid locality.-Navesink marl, New Jersey (Whit- 
field). 

Geographic distribt~tiotr.-New Jersey. 

Genus LAXI~PIRA Gabb. 

Laxirpira lumbricalie Gabb. 

Plate LXXXI., Figs. 1-2. 

1876. La.t-ispirn lli~i~bricalis Gabh, Proc. -\cad. Nat. Sci. Phil. 
(18761, P. 301. 

1883. La,rispircl lzr~t~bricalis Tryon, Struct. and System. 
Conch., vol. 2, p. 309, pl. 79, fig. 14. 

I 892. I,a.rispir.a 114 111 bricalis IVhitf ., Pal. N. J., vol. 2 ( Monog. 
U. S. G. S., vol. 18), p. 148, pl. 18, fig. 25. 

1905. Laxispirtr I~rrrtbricalis Johns., Proc. Acad. Nat. Sci. Phil. 
( 1905)~ P. 22. 
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Description.-The dimensions of a large specimen, an internal 
cast, are: height, 29 mm. ; maximum diameter, 12.5 mm. ; apical 
angle, about 28'; number of volutions, about 4% ; height of 
aperture, 8.5 rnrn.; width of aperture, 6.3 mm. Shell forming 
a n  open spiral, in which the volutions are not in contact, the 
suteral space in the casts being nearly as wide as  the diameter 
o f  the volutions. Cross section of the volutions nearly circular, 

' 

except in the outer volution of mature shells, in which, near 
the aperture, the shell is slightly compressed, making the aperture 
higher than it is wide and straighter on the inner than on the 
outer lip. Surface of the shell marked with fine, raised, revolving 
lines, from two to four of which occupy the space of one mille- 
meter and by transverse lines of growth. 

Remarks.-This species is a peculiar shell which cannot be 
mistaken for any other form in the Cretaceous faunas of New 
Jersey. It occurs commonly ,in both the Merchantville and 
Woodbury formations in the form of internal casts, and the ex- 
ternal impressions preserving the surface features of the shell 
a r e  frequently met with. The type specimen was from the 
Woodbury clay near Haddonfield, and it seems to have been the 
only individual previously observed, and even this specimen has 
apparently been destroyed or lost from the collection of the 
Philadelphia Academy of Science. The dimensions given above 
a r e  those of a specimen from Lorillard, where the species seems 
to  have grown to a notably larger size than at  Haddonfield, 
judging from the sing& type specimen, which was not over 10 

mm. in height. This difference in size in the specimens from 
the two localities accords with a similar difference noted among 
other species, although it is possible that the type specimen was a 
young individual, or only the apical portion of a larger shell. 

Fornzutiolc cntd locality.-Merchantville clay-marl, near Mat- 
awan ( IOI ), near Jamesburg ( 141 ), Lenola ( 163) ; Woodbury 
clay, Lorillard ( 102), near Haddonfield ( 183). 

Geograplzic distribirtio1r.-New Jersey, Southern States. 
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Family 0-AXI. 

Genus CERITHIUM Bruguiere. 

Cerithium pilsbryl Whiaeld. 

Plate LXXXI., Figs. 3-5. 

1893. Cerithium Pikbryi Whitf., The Nautilus, vol. 7, pp. 38 
and 5 1 ,  pl. 2, fig. 3. 

1905. Centhitmt pilsbryi Johns., Proc. Acad. Nat. Sci. Phil. 

( 1905 1, P. 22. 

Description.-"Shell elongate and slender ; volutions numer- 
ous, number not determined, very gradually expanding with ad- 
ditional 'growth; apex and aperture unknown. Volution slightly 
convex between the sutures, and ornamented by a band of small 
oblique nodes immediately below the suture; also by a series of 
larger vertical folds which extend across the exposed part of the 
volution, below the upper band of nodes, and numbering some- 
thing more than half as many to the volution as the nodes above. 
There are also very fine spiral stria almost too fine to be seen 
without magnifying. The lines of growth are fine but distinct, 
and take a broad sweeping backward curve below the sutures." 
(Whitfield.) 

The dimensions of one of the most .complete individuals ob- 
served, a specimen not complete to the aperture and with the apex 
of the shell missing, are: height, 27 mm.; maximum diameter. 
I I mm. ; number of volutions showing g, apical angle 23'. A 
specimen 18 mm. in length, with the apex nearly complete has nine 
volutions. 

Rmurks.-This is one of the common species a t  Lenola The 
internal casts are rather loose coiled, with low, somewhat indis- 
tinct vertical nodes, but not retaining any indication of the narrow, 
nodose, revolving band seen at the upper margin of the volution 
on the external surface of the shell. Gcmd impressions of the 
exterior of the shell are sometimes met with, and it is upon casts 
taken from such natural moulds that the external characters of 
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the shell are best shown. The form of the aperture of the shell 
has not been observed, so that the generic relations of the shell 
cannot be determined with certainty; it seems likely, however, 
that it is not a true Crritltiu~n. 

Fo.rmatwt~ cud locality.-Merchantville clay-marl, Lenola 
( 163), Merchantville ( 162). 

Geographic distribution.-New Jersey. 

Family APORRHAIDAH. 

Genus ANCHURA Conrad. 

Anchura rortrata (Gabb). 

Plate LXXXI., Figs. 7-9 

1860. Rostellaria rostrata Gabb, Jour. Acad. Nat. Sci. Phil., 2d 
ser., vol. 4, p. 390, pl. 68, fig. 7. 

1861. Gladi~cs rostratus Gabb, Synop. Moll. Cret. Form., p. I I I 

(55). 
1864. A91~1bi~ra ( D r c p a ~ ~ o c h i l ~ ~ )  rostrata Meek, Check List Inv. 

Foss. N. A., Cret. and Jur., p. 19. 
1868. Awhttirra rostrata Con., Cook's Geol. N. J., p. 729. 

1875. Rostelluria rostrata Con., Kerr's Geol. N. Car., App., p. 
12. 

1892. Alariu rostrata IVhitf., Pal. N. J., vol. 2 (Monog. U. S. 
G. S., vol. 18), p. 119, pl. 14, figs. 5-6. 

Igoj .  Alaria rostrata Johns., Proc. Acad. Nat. Sci. Phil. 
(1go5), p. 23. (Not Altclzttra rostrafa Con., Kerr's 
Geol. K. Car., App., p. 12, pl. 2, fig. 28.) 

Dcscriptiotb.-"She11 of only moderate size; spire elevated, 
forming an apical angle of about 3 j 0 ,  but somewhat variable in 
different specimens; whorls about six in number, very slightly 
conves between the sutures, which are not very strongly marked, 
and are ornamented by rather closely arranged vertical folds, 
smaller, more numerous, and more closely arranged on the upper 
than on the body whorl ; those on the last whorl become smaller, 
shorter, and more indistinct toward the expanded lip, on the back 
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of which they become obsolete ; on all the upper whorls the folds 
extend from suture to suture, but on the last one they are marked 
only on the upper or larger parts; outer lip expanded, forming a 
broad, wing-like extension which is prolonged below along the 
moderately long rostra1 beak, and above is extended into an ob 
tusely pointed hook-like process from its outer upper border. rhis 
feature I have seen entire only on the type specimen, though 
several are before me which show the expansion of tht  lip. So  
keel-like ridge marks the back of the lip, as in most of the species 
of this group from the Cretaceous beds of the Upper hlissouri 
region." (Whitfield.) 

Rcmclrks.-This species is one of the abundant gastropods in 
the Merchantville clay, and it only occurs commonly else- 
where, so far as it has been observed, at  one locality in the 
Wenonah sand. IYhitfield illustrates two specimens, one from 
Holmdel and one from Haddonfield. The first of these must be 
from the Navesink marl, and is, perhaps, a small individual of 
A. pcflrtata, and the last is from the Woddbury clay and is cor- 
rectly identified. The type specimens used by Gabb are certainly 
from the Merchantville clay-marl near Burlington. The species 
may be distinguished from all other members of the genus in 
the Xew Jersey faunas by its smaller size, rarely attaining a 
height of over 25 mm. I t  is essentially a miniature form of 
A. pewhafa, and, perhaps, should not be considered as distinct 
from that species, and there seems to  be no  basis whatever for 
referring the species to a genus different from that to which 
other New Jersey shells of this type are referred, as has been 
done by IVhitfield. The specimens from the IYenonah sand 
near Crawfords Corner seem to  'be essentially identical with 
the hlerchantville specimens in form and size; a single individual 
preserves the expanded outer lip, but it is smaller than the lip 
of full grown hlerchantville specimens, and lacks the outer 
posterior angle. This difference may be due, however. to the 
immature condition of the lip on the specimen, since the growth 
lines on some hlerchantville specimens indicate that the lip has 
passed through a similar form before reaching its mature form. 

Forrrcatiofz and locality.-~erchantville clay-marl, near Mata- 

NEW JERSEY GEOLOGICAL SURVEY



MOLLUSCA. 71: 

wan ( IOI ) , Lenola ( 163), Merchantville ( 162) ; Woodbury 
clay, Crosswicks ( 168), near Haddonfield ( 164, 165, 183) ; 
Wenonah sand, near Crawfords Corner ( I ~ 6 ~ ) .  

Geograplzic distribzltwn.-New Jersey, Mississippi, Texas. 

Anchura pennata (Morton). 

Plate LXXXI., Figs. IWI7 .  

RostcllaricT pntnata Mort., Synop. Org. Rem. Cret. Gr. 
U. S., p. 48, pl. 19, fig. g. 

Gladiiu pmwttrs Gabb, Synop. Moll. Cret. Form., p. 

111 (55). 
Rostcllmia ( ? )  petlnata Meek, Check List Inv. Foss. N. 

A., Cret. and Jur., p. 20. 

Anchzlra pcttjlata Con., Cook's Geol. N. J., p. 729. 
Rostellari: contpacta Whitf., Pal. N. J., vol. 2 (Monog. 

U. S . G .  S., 1701. 1 8 ) , p .  108,pl. 13,figs. 18-21. 
Rosfcllaricr spirata Whitf., Pal. N. J., vol. 2 (Monog. U. 

S. G. S., vol. 18), p. ~ o g ,  pl. 13, figs. 1 6 1 7 .  
Atlchr~ra pal.nuta JVhitf., Pal. N. J., vol. 2 (Monog. U. 

S. G. S., vol. 18), p. 115, pl. 14, figs. 7-8. 
Anclrlira (Drcpanochilrrs) cotnprcsscr. IVhitf., Pal. N. J., 

vol. 2 (Monog. U. S. G. S., vol. 18), p. 117, pl. 13, 
figs. 22-25. 

Ajtcltr~ra petlwata Johns., Proc. Acad. Nat. Sci. Phil. 
('905), P. 22. 

Rostcllmia co~~bpacta Johns., Proc. Acad. Nat. Sci. Phil. 
( IPS) ,  P. 23. 

Rostcllnn'a spirata Johns., Proc. Acad. Nat. Sci. 'Phil. 
(1905), P. 23. 

Descriptio~r.-"Shell elongate, spire elevated and consisting 
of from six to seven volutions, which are only moderately con- 
vex between the suture lines, the latter being well marked but 
not deep; apical angle not more than 30°, but often less; last 
volution proportionally large and with a somewhat extended 
rostra1 beak, slender and straight; lip broadly expanded and 
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extended in a narrow border along the side of the beak to a 
point opposite the base or  swell of the volution, where it rapidly 
widens out into the broad-wing-like lip, which reaches somewhat 
over the next volution above but apparently not forming a 
posterior canal. The outer posterior angle of the expanded por- 
tion is prolonged into a narrow, recurved, falciform process of 
greater or less extent ; volutions marked by oblique longitudinal 
folds, which extend from suture to  suture on all the upper volu- 
tions, but become obsolete just above the middle on the body por- 
tion of the last one, and are entirely obsolete on the back of the 
expanded lip. On the upper volutions the folds are closely 
arranged, but on the lower they are more distant and more 
strongly marked, while on the body part of the last one they are 
quite strong and almost node-like, even on many of the internal 
casts." (Whitfield.) 

Remwks.-Morton's description of this species does not agree 
well with his illustration of the same, and as there is some doubt 
as to the type specimen, it is not quite clear just what the species 
is. I t  is altogether probable, however, that the specimens which 
Whitfield has illustrated under this name are true representatives 
of the species, and it will be so considered here. However, Whit- 
field has described three other species as new, from specimens 
which are certainly specifically identical with his examples of A. 
petlmtar, these species being Anchura compressa, Rostellaria com- 
pacts and RostellaruE spirata. This species is represented by 
nunierous casts in the faunas of the Navesin.k marl, where it is 
one of the conmonest species of gastropods. These casts are 
usually incomplete towards the aperture, s o  that the expanded 
lip is rarely preserved, and they vary considerably in the strength 
of the vertical nodes of the shell, many of them being essenti- 
ally smooth, although in the shells themselves these nodes were, 
doubtless, uniformly present. In a large series of specimens 
certain ones may be selected which agree more closely with one 
of Whitfield's supposed species than another, but they all run 
together to such a degree that it is not possible to draw specific 
lines between them. All of Whitfield's types have been studied 
in this connection. 
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It is possible that this species should also include A. rostruta, 
which differs chiefly in its smaller size. 

Conrad has illustrated a specimen from Snow Hill, N. Car.,' 
lnder  the name Anchwa rostrata Mort., which he afterwards 
:orrected to  Anchwra p e n n a t ~ . ~  This shell, however, is distinct 
irom the one here referred to  A. penlrrrta, and probably represents 
In undescribed form. 

Forma.tiotl and locality.-Navesink marl, Atlantic Highlands 
I O ~ ) ,  Middletown ( I 13l, 1 's2),  near Crawfords Corner 
: I 267), near Holmdel ( 12g6, 127), near Freehold ( 1 3 3 ) ~  near 
Nalnford ( 14g2), Crosswicks Creek ( 149, 1 q 3 ,  1 q 4 ,  1g5), 
lear Jacobstown ( I 50), near Mount Laurel ( I&) ,  Mullica Hill 
: 16g),  Freehold, Marlboro, Cream Ridge (Whitfield). 

Geographic distribution.-New Jersey, Alabama. 

Anchura pergracil l~ Johnaon. 

Plate LXXXI., Figs. 18-19. 

1898. Anchura ? pergracilis Johns., Proc. Acad. Nat. Sci. Phil. 
(1898)~ p. 463, text fig. 2. 

1905. Attchura pergracilis Johns., Proc. Acad. Nat. Sci. Phil. 
('905), P. 22- 

Description,-"Shell fusiform, whorls convex, the body whorl 
with about 18 and the spiral whorls with 15 equidistant, flexuous, 
longitudinal ribs; numerous fine revolving lines, more prominent 
between the ribs and somewhat obsolete on the angles of the ribs, 
cover the entire shell; suture deeply impressed. The length 
of the largest specimen (including the two apical whorls, which 
are wanting), is about 20 mill." (Johnson.) 

Renwks.-This species was based upon a young individual 
upon which the expanded lip of the adult has not been developed. 
I t  would be impossible to identify the species from internal casts, 
the condition in which the New Jersey Cretaceous fossils are 
usually preserved, but it can always be recognized from the 
markings of the shell itself. 

' Kerr's Geol. N. Car., App., p. 12, pl. 2, fig. 28. 
' Proc. Acad. Nat. Sci. Phil. (1876), p. 275. 
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Forntatiolt artd locality.-? Cliffwood clay, Cliffwood Poiit 
(185) ; Woodbury clay, near Matawan ( I O ~ ) ,  deep well-boring, 
Mount Laurel (Johnson). 

Geographic distribution.-New Jersey. 

Anchura solltarla Whitfield. 

Plate LXXXI., Fig. 6. 

1892. Ancitirra solitarb Whitf., Pal. N. J., vol. 2 (Monog. U. S. 
G. S., vol. 18) ,p .  117,pl. 13,fig.g. 

1905. Ancitura soiitaria Johns., Proc. Accad. Nat. Sci. Phil. 

(1905), P- 22. 

Descriptioiz.-Shell small, with an elevated spire of about six 
volutions, the dimensions of a very perfect specimen being: 
total height, from end of anterior canal to tip of spire, 32 mm.; 
height of spire, 15 rnrn.; diameter of outer volution, 11 mm. 
Outer volution produced anteriorly into a rather long. slender 
anterior canal; the outer lip produced poster+laterally into a 
long, slender slightly curved, spine-like process. The volutions 
of the spire moderately and regularly convex, with moderately 
impressed sutures, marked by narrow, rounded, vertical nodes 
which extend from suture to suture, from 16 t o  20 being pres- 
ent on each volution; upon the outer voluticm the vertical nodes 
extend only about one-third of the length of the volution below 
the suture, and at their base, towards the aperture, a revolving 
angle is gradually developed which continues into the spine- 
like lateral extension of the aperture. 

Rci~ulrks.-This species was originally described from a very 
imperfect specimen in which the anterior canal and the extensioa 
of the aperture were not preserved. The description here pub 
lished has k e n  drawn up from a very complete specimen in the 
recent collections of the Survey. Some impressions of the es- 
terior of the shell show, in addition to the characters enumerated 
above, that the outer volution is nearly smooth fo r  a distance 
below the revolving angular ridge, and then below this smooth 
area it is marked by rather fine revolving cost=; the entire sur- 
face of the shell is marked by very fine revolving striae. 
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Formntioti attd locality.-Merchantville clay-marl, near 
Jamesburg (139, 140, 141). 

Anchura abrupta Conrad. 

Plate LXXXII., Figs. 1-6; Plate LXXXIII., Figs. 3-4. 

A~tchura abrupta Con., Jour. Acad. Nat. Sci. Phil., 2d 
ser., vol. 4, p. 284, pl. 47, fig. I. 

Atrchwra abrirpta Gabb, Synop. Moll. Cret. Form., p. 

94 (38). 
Attchura abrzcfita Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 19. 
Attcltttra abri~pta Gabb, Am. Jour. Conch., vol. 4, pp. 

145, 149, PI. 14, fig. 13. 
Ancltura abricpta Tryon, Struct. and Syst. Conch., vol. 

2, P. 194, PI. 60, fig. 83. 
Turbitropsis tttajor Whitf., Pal. N. J., vol. 2 (hionog. 

U. S. G. S., vol. 18), p. 103, pl. 12, figs. 21-23 (not 
figs. 15-16). 

Rostcllaria Hebc Whitf., Pal. N. J., vol. 2 (Monog. U. 
S. G. S., ~01. 18), p. 111, pl. 14, figs. 11-14. 

Ancltiira abrupta ? Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., V O ~ .  18),  p. 113, pl. 14, figs. 1-3. 

A~rchura abncpta var. ac~ltispira PVhitf., Pal. N. J.. vol. 
2 (Monog. U. S. G. S.,vol. 1 8 ) , p .  114, pl. 14, fig.4. 

Attchrtrcs pagodafornzis Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 116, pl. 14, figs. 
I 5-1 6. 

Rostellaric~ nobilis Whitf., pal. N. J., vol. 2 (Monog. U. 
S. G. S.,vol. 18) ,p .  186,pl.23, figs. 16-17. 

Anchzcrcr nbrttfita var. aczltispira Johns., Proc. Acad. Nat. 
Sci. Phil. ( ~ g o g ) ,  p. 22. 

Dcscriptiott.-Shell with a rather high spire having an apical 
angle of about 30°, and a comparatively short body volution, 
with a slender rostrate, anterior canal; the dimensions of a 
moderately large internal cast retaining a little more than three 
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volutions, and incomplete at both the apex and the anterior 
extremity, are : length, 5 I mm. ; greatest diameter. 30 mm.; 
height of aperture, 21.5 mm.; width of aperture, 10.5 mm. If 
this specimen were complete it would have an additional height 
at the apex of about 20 mm., and an anterior beak about 30 mu, 
in length. The outer lip of the aperture is produced and ter- 
minates in two unequal pointed processes-one directed forward 
and the other backward. Surface of the shell marked by a 
rather strong, nodose, subangular, revolving keel a t  a little abore 
the mid-height of the outer volution. Upon the expanded portion 
of the outer lip this keel curves upward to  the posterior process 
of the lip. Above and below the median keel the surface is 
marked by moderately broad, rather depressed revolving ribs, 
and by less conspicuous vertical markings. On  the internal casts, 
in which condition only the species has been seen in New Jersey, 
the surface is marked in the younger individuals by more or 
less indistinct revolving and vertical ribs, which evidently were 
obliterated by the internal thickening of the shell, since the 
larger individuals are all smooth. The aperture in the casts is 
narrowly subelliptical in outline, the outer side being a little more 
strongly curved than the inner. The columellar cavity left in 
the casts is rather broad and is not marked by revolving folds. 

Rcn1arks.-In New Jersey this species is known only in the 
condition of internal casts, which are all imperfect, the apex of 
the spire and the anterior rostra1 extension and the outer lip of 
the aperture being lacking in every example observed. X care- 
ful examination of the types of Whitfield's species A~tchura 
pagodaforrnis, Rostcllaria fz o bilis and Rostellaria 'Itebc, leads to 
the conclusion that all of them are members of the same species, 
and a comparison of the specimens with numerous examples from 
the Soutll in the collectio~ls of the National Museum at \Vash- 
ington fails to  show any characters by which they can be sepa- 
rated from Auchr~rn nbrzrpta. A part of the specinlens described 
by Whitfield as Twbirropsis major also seem to  belong here. The 
casts which 1Vhitfield has identified as A. crbrrcpta and its variety 
crcutispira are also representatives of the same species. These 
internal casts differ more or  less at  different stages in their 
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growth, and the younger ones have the external markings of 
the shell more strongly impressed, as 'if the shell were thinner 
during its earlier growth, becoming thickened internally later so 
as t o  ahcure  the external markings. Entirely similar casts 
occur at Prairie Bluff, Alabama, and elsewhere in the south. 

Whitfield has referred his species R. trobilis to the "Upper," 
or Manasquan marl, with a query, but there is no data with the 
specimen, and from its lithologic characters it seems to be more 
properly referred to the Navesink, the horizon to which the 
species seems to be restricted. 

Formt ion  and locality.-Navesink marl, near Crawfords 
Corner ( 126'), Mullica Hill ( 169). 

Geographic distrib&ion.-New Jersey, Alabama, Mississippi. 

Anchura arenaria (Morton). 

Plate LXXXIII., Fig. 5. 

1834. Rostellcm'a arer~arunt Mort., Synop. Org. Rem. Cret. Gr. 
U . S . , p . 4 8 , p l . 5 , f i g . 8 .  

1861. GIadius nrenarutn Gabb, Synop. Moll. Cret. Form., p. 
110 (54).  

1864. Rostellaria ( ?) arrmtarstm Meek, Check List Inv. Foss. 
N. A., Cret. and Jur., p. 20. 

1868. Atzchura armwrton Con., Cook's Geol. N. J., p. 729. 
1876. Anchura arenarunt Gabb, Proc. Acad. Nat. Sci. Phil. 

(18761, P. 298. 
I-. Anchura a r m r i a  Whitf., Pal. N. J., vol. 2 (Monog. U. 

S. G. S., V O ~ .  18), p. 112, pl. 14, fig. 10. 

1905. Ancltura arenaria Johns., Proc. Acad. Nat. Sci. Phil. 
( IPS) ,  P- 22. 

Descriptiott.-Shell rather strong and robust, about 50 mm. 
in length when complete and 24 mm. in width. Volutions prob- 
ably four and one-half or five in number, strongly rounded, r a p  
idly decreasing in size upward; suture strongly marked; aperture 
narrow, the lip unknown, the rostrum apparently quite short. 
Each volution marked by 10 or 12 vertical plications or folds, 
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which are strongly marked upon the convex portion, but become 
obsolete towards the sutures above and below, while on the body 
volution they are not visible below the upper twethi rd~ the 
lower third being destitute of markings. On the outer half of the 
last volution the folds are indistinct or obsolete; the folds appear 
to have been somewhat sigmoidally curved in passing from abort 
downward, being directed slightly fonvard below. 

Remarks.-This species is known only from Morton's g!pe 
specimen, which is only a fragmentary cast scarcely sufficient 
to show its specific characters, although it is probable that Mor- 
ton would have included here some specimens which are re- 
ferred to A. pennata in the present report, since he states that 
the species is "common throughout the blue marls." The type 
specimen, however, seems to  be a good species, distinguished 
from A. pmnata by its more strongly marked vertical ndes  and 
its more strongly convex volutions. 

Fonttntion and locality.-Navesink marl, New Jersey 
(Morton). 

Geographic distribzrtion.-New Jersey. 

Genus PTEROCERELLA Meek. 

Pterocerella tlppana (Conrad). 

Plate LXXXIII., Figs. 1-2. 

1858. Harpago tippalla Con., Jour. Acad. Nat. Sci. Phil., 2d 

ser., vol. 3, p. 331, pl. 35, fig. 25. 
1861. Hcrpago Tippatrjcs Gabb, Synop. Moll. Cret. Form., p. 

112 (56). 
1864. Pferoccreiia. tippana Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., pp. 20 and 36. 
1868. Pterocercila Tippana Gabb, Am. Jour. Conch., vol. 4, p. 

146, pl. 14, fig. 20. 

1883. Ptrroccrdla Tippanu Tryon, Struct. and Syst. Conch., 
VOI. 2, p. Igj, PI. 60, fig. 90. 

Description.-Shell with a spire of moderate height, with 
about six volutions, having an apical angle of about 48'. The 
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dimensions of a nearly perfect specimen from Texas are: total 
height, exclusive of the wing-like extensions of the aperture, 35 
mm. ; height of spire, 18 rnm.; maximum diameter of body volu- 
tion, 23 mm.; extension of the processes on the border of the 
outer lip from 18 mm. to 33 Am. The volutions -of the spire 
are marked by a revolving keel a little below the mid-height of 
each volution, the sutures not impressed below the surface of 
the spiral, concave band between the carina of succeeding volu- 
tions. Greatest height of the bocly volution, exclusive of its 
wing-like extensions, about equal to  the greatest height of the 
spire, marked by a second less sharply angular revolving rib, 
which is situated about as far below the upper carina as that is 
below the upper suture, and by three other less distinctly'marked 
ones near the anterior margin, the two lower of which are dis- 
tinctly recurved. When the outer lip of the aperture is com- 
plete it is produced into six elongate, divergent, conspicuous, 
wing-like processes, which are strengthened along their median 
lines by thickened ribs or carinze, the median.carina of five of 
these processes being continuations of the ribs upon the body 
volution of the shell. The most posterior of the processes is a 
branch from near the base of the one next to it, and its median 
line is subparallel to the axis of the spire. Surface of the shell 
marked only by fine, inconspicuous lines of growth. 

Hc)narks.-This species was originally described from a por- 
tion of the body voluti~n and parts of the upper wing-like pro- 
cesses of the outer lip, and no figure or description of a complete 
example has previously been given. The nearly perfect indi- 
vidual which has served as  a basis for the foregoing description 
and the accompanying illustration of the species is from Texas, 
and is preserved in the collection of the National Museum a t  
Washington. In New Jersey no example preserving the wings 
of the aperture has been observed, but one small, although 
nearly perfect, internal cast exclusive of these processes has 
been collected, which differs in no essential respect from the 
larger example from Texas. 

Fornratio~r alld locality.-Wenonah sand, near Crawfords 
Corner ( I ~6~ ) . 

Geographic dirtribt~tion.-~ew Jersey, Mississippi, Texas. 
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Family 8TROMBIDABl. 
I 

Genus PUGNELLUS Conrad. 

Puguellur denutus Conrad. 

Plate LXXXIII., Fig. 6. 

1858. Str0mbu.s densattcs Con., Jour. Acad. Nat. Sci. Phil., 2d 
Ser., vol. 3, p. 330, pl. 35, fig. 14. 

1860. Pugnellus de)zsattls Con. Jour. Acad. Nat. Sci. Phil., 2d 
ser., vol. 4, p. 284. 

1861. Pugntllus dcnsatlcs Gabb, Synop. Moll. Cret. Form., p. 
I 28. 

1864. Pugenellzrs dcnsatus Meek, Check List Inv. Foss. N. A, 
Cret. and Jur., p. 20. 

Description.-Internal casts of median size, subovate in form, 
the diminsions of a nearly complete one being: height, 35 nun; 
greatest diameter, 20 mm.; height of aperture, about 22 rnrn.; 
width of aperture, 7.5 mm. Volutions about four in number, the 
suture well defined, the height of the spire less than one-half 
the total height of the shell. Volutions of the spire ,aently con- 
vex and nearly vertical for two-thirds of this height from the 
suture below, curving much more strongly above to the upper 
suture. Surface of the cast without well-defined markings. 

Rewks.-This species is represented in the New Jersey cd- 
lections only by internal casts, which in no case preserve the 
form of the expanded and thickened outer lip. I t  is not possible 
to  identify these casts with absolute certainty, but on comparison 
with authentic specimens of the species in the National Museum 
at  Washington, the New Jersey examples seem t o  belong here. 

Formation and locality.-Wenonah sand, near Crawfords 
Comer ( I ~6~ ) . 

Geographic distribution.-New Jersey, Mississippi. 
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Genus ROSTELLARIA Lamark. 

Rosteilarla curta Whitfleld. 

Plate LXXXIII., Figs. 9-13. 

1892. Rostellaria cwta Whitf., Pal. N. J., vol. 2 (Monog. U. 
S.G.S.,vol. 18), p. IOg,pl. 13,figs.P-13. 

Description.-"Shell small and comparatively short for a 
species of the genus; spire short, the apical angle being about 45" 
in some specimens, and in other individuals rather less ; volutions 
convex, four or five in number, only four in the casts; sutures 
deeply marked, indicating a comparatively thick shell ; body volu- 
tion large, half as long as the entire length of the cast, or some- 
times three-fifths of the entire length; base of the body volution 
extended in front; aperture equaling one-half the length of the 
cast ;  elongate elliptical in outline, acute at the upper angle and 
the margin extending above the line of the suture where the 
lip has extended upon the preceding volution; lower margin of 
the  aperture prolonged and narrow; outer margin more con- 
vex than the inner; columellar cavity rather large, indicating a 
strong and thickened columella, which has been smmth and with- 
o u t  any indications of folds or markings; surface of the volutions 
marked by distant but not very strong vertical folds, which are 
only seen on the internal cast upon careful examination; surface 
of the shell and features of the lip and posterior canal unknown." 
(Whitfield.) 

Rewks. -The broad columellar cavity in the casts of this 
species gives it a strong resemblance to the casts which. have 
been referred to the genus Tzrrbitcopsis by Whitfield, and so far 
as the characters of the casts are concerned there seems to be no 
reason for placing this species in a different genus than Tzrrbi- 
nopsis elevata. Indeed, in many respects these two species seem 
t o  be closely allied, but R. ctrrtir is smaller, with a shorter and 
more pointed spire. Whitfield's illustration showing the revolv- 
ing costae near the aperture (his fig. IO), is much overdrawn, 
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as these markings are exceedingly faint upon the specimen and 
may be easily overlooked. 

Formation and locality.-Navesink marl, Crosswicks Creek 
(Whitfield). 

Geographic distributio?l.-New Jersey. 

Rostellaria fusiformis Whitfleld. 

Plate LXXXIII., Figs. 1 6 1 7 .  

1892. Rostellaria fusiformis Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., vol. 18), p. 110, pl. 13, figs. 14-~j .  

Description.-"Shell small, slender and fusiform; spire ele- 
vated and slender, the apical angle being about 20' or  25' ; volu- 
tions slender, slightly convex on their exposed surfaces; four 
only preserved in the cast, but there have been four o r  five more 
above, making eight or more in all; body volution greatly pre 
longed in front, forming a long slender beak with a proportion- 
ally strong axis, leaving quite a good-sized axial cavity in the 
cast; aperture long and narrow, pointed above and below, the 
upper canal being extended upon the preceding volutions to an 
unknown extent; volutions marked by numerous, closely-ar- 
ranged, vertical folds, 12 or more to the whorl." (Whitfield.) 

Retrzurks.-This species may be distinguished from R. curio 
by its more slender form. I t  is known only in the condition of 
internal casts. 

F o r ~ n a t w t ~  and locality.-Navesink marl, Crosswicks Creek 
( Whitfield). 

Geographic distribu tion.-New Jersey. 

Family OYPRABIIDAB. 

Genus CYPRAEA Linneus. 

Cypraea mortonl Qabb. 

Plate LXXXIV., Figs. 1-2. 

1860. Cyprcra Mortot~i Gabb., Jour. Acad. Nat. Sci. Phil., 2d 

ser., vol. 4, p. 391, pl. 68, fig. g. 
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(48). 
1864. Cyprc~a Mortoni Meek, Check List Inv. Foss. N. A., Cret. 

and Jur., p. 19. 
1868. Cypraa Morfotu Con., Cook's Geol. N. J., p. 729. 
1892. Cyprco (Aricia) Morfoni Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 120, pl. IS, figs. 1-3. 
1905. Cypraa ?nurtoni Johns., Proc. Acad. Nat. Sci. Phil. 

Descriptiotr.-"Ovate ; (casts) spire enveloped ; mouth finely 
crenate on both sides; shell widest about the middle; no mark- 
ings on the cast." (Gabb.) 

Remarks.--Only two specimens of this species from New Jer- 
sey have been observed, one of them being the specimen used by 
Gabb as the type of the species. This type specimen is so im- 
perfect that only the generic characters of the shell are certainly 
retained. I t  gives evidence, however, that it is an adult indi- 
vidual, so that about the only character of any specific value at all 
is  its small size. The specimen is 17 mm. long and 13 mm. wide; 
it is broadly ovate in outline; the spire is flat and the cast is 
most vintricose about one-third of its length from that end, with 
a slight indication of angularity at the point of greatest diameter 
on the outer half of the last volution. The outer lip shows the 
infolding to a slight extent, but there are no indications of the 
h e  crenulations of the lip nor of the opposite side of the aper- 
ture mentioned in the original description. This character was 
probably seen only upon the southern specimen, which was also 
included q o n g  the types of the species. The exterior of the 
cast is entirely smooth. The second specimen is also an internal 
cast. I t  differs from the type in being a little more slender, its 
dimensions being: length 21 mm., and width, 12.3 mm. Its con- 
diticm of preservation is similar as to that of the type and little 
more than its generic characters can be detected. 

Forma.tiort and locality.-Navesink marl, Atlantic Highlands 
( I&), Burlington County (Gabb) . 

G~ograpItic distribt1tion.-New Jersey, Alabama. 
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Family DOLIIDAB 

Genus PYRULA Larnark. 
Pyrula precedens (Whiaeld). 

Plate LXXXIV., Figs. 3-4. 

1892. FiCw precedot~ Whitf., Pal. N. J., vol. 2 (Monog. C. S. 
G. S., vol. 18) ,p .  122, pl. 15, figs. 7-8. 

Desmiptw?r.-"Shell small, pyriform; volutions about three. 
very ventricose, inflated in the upper part, rapidly attenuated 
below and contracted to form a moderately long, slender canal 
and beak, which is very slightly bent; spire low, but the inner 
volutions distinctly showing above the outer ones, with a well- 
defined suture; aperture elongate-elliptical, prolonged below to 
the end of the canal, which is very narrow; surface of the 
shell marked by 12 principal prominent, spiral carina, between 
which there is in each space a single subordinate ridge showing 
on the cast; toward the lower part of the volution and on the 
beak they are more equal in size, and on the body of the volu- 
tion the principal carina are nodose, or serrated, from the c r w  
ing of transverse ribs which pass across the volution in a nearly 
straight line parallel to the margin of the outer lip of the aper- 
ture. In a fragment of the matrix, from near the inner part of 
the outer whorl the principal spiral ridges are seen to be sharply 
carinate, and the transverse striae fine and numerous; columella 
without ridges or folds of any kind." (Whitfield.) 

Remnurks.-No specimens which can be referred to this 
species have been met with in the recent collections of the Sur- 
vey, and the type seems to have been lost or  destroyed. The 
species resembles some of those which have been referred to 
the genus Pjvopsis or Pmrisolax, especially P. retifer. T h e  
casts of P. prccednzs, however, do not show so large a columellar 
cavity and the anterior beak is more slender. The spiral ridges 
are also more numerous and more sharply elevated than in P. 
rctifcr, and the decided alternation among them is a distinguish- 
ing character. 

For i l~t iof t  m ~ d  locality.-Navesink marl, Holmdel (Whit- 
field). 

Geographic distribution.-New Jersey. 
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Genus TRITON Montfort. 

Triton lorlllardensis n. sp. 

Plate LXXXIV., Figs. 5-6. 

Descriptwtr.-The dimensions of the type specimen, with 
some restoration, are : height, 25 mm. ; height of spire, 13 mm; 
greatest diameter, 1 5  mm.; apical angle, about 40'. Shell with 
probably five o r  six volutions, the suture well defined, the outer 
volution produced below into a very short anterior canal. Sur- 
face of the volutions of the spire convex from suture to  suture, 
the curvature a little flattened above, with about 12 strong 
subangular vertical ncxles or varices upon each volution, which 
extend from suture to  suture and are separated by broad con- 
cave areas. Upon the outer volution the varices become obso- 
lete below. and the surface becomes concave as it passes into the 
s l ~ o r t  anterior canal. Aperture subovate in outline, somewhat 
oblique, pointed below, about twice as  high as wide; at  the lower 
extremity of the columellar lip in the cast three notches can be 
detected which seen1 to indicate the presence of three some- 
what obscure revolving columellar folds; the outer lip is marked 
by revolving ribs internally. The  surface of the sllell is marked 
by revolving costa about one millimeter apart, with the spaces 
between fillet1 with exceedingly fine revolving lines; the entire 
surface is also marked with exceedingly fine transverse lines of 
growth. 

Rerrzarks.-The type of this species consists of an incomplete 
internal cast which has been restored to  its normal form so far as 
possible, and a partial impression of the exterior. \\rhich has 
furnisl~etl the character of the finer surface markings. Upon the 
casts the vertical nodes are well shown, but are broader and 
rounder than on the shell itself, and the stronger revolving costa 
are present towards the aperture. 

Forrwtiott alld locality.-IYootlbury clay, Lorillard ( roz j. 
Geographic disf ribrifio,r.-Xew Jersey. 

NEW JERSEY GEOLOGICAL SURVEY



726 CRETACEOUS PALEONTOLOGY. 

Triton praecedenr Whitfield. 

Plate LXXXIV., Figs. 7-8. 

1892. Triton (Epidro,mus) prcecedens Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 58, pl. 5, figs. 6;. 

Description.-"Shell small and moderately slender, spire 
elevated, longer than, or  about equal to, the length of the body 
volution and anterior beak, as viewed from the back of the shell; 
apical angle of the spire between 30' and 35O ; volutions quite 
ventricose, with strongly marked sutures ; principal varicrs occur- 
ing at about every two-thirds of a volution, but with secondq 
varices between, visible on the casts but not definitely enough to 
give a positive idea of their exact number, yet apparently three 
on the body volution; each of the principal varices marked by 
about seven well defined depressions on the back, indicating that 
number of spiral ridges on the shell and protuberances on the 
inner margin of the lip; aperture of medium size, semi-lunate, the 
outer lip only moderately expanded; columella slender, and 
anterior beak of moderate length; number of volutions not 
definitely ascertained, as the specimens are imperfect." (Whit- 
field.) 

Rmrks.-This species is known only from the Navesink marl. 
but it is not one of the common members of the fauna of that 
formation. The species may be recognized by the impressions of 
the internal varices of the shell upon the surface of the internal 
casts. 

FOY)IM~~O?L and locality.-Navesink marl, near Walnford 
( 14g), near Jacobstown ( I ~ o ) ,  Mullica Hill (Whitfield). 

Gcograpltic dlstrib~ltiott..-New Jersey. 

Genus TRACHYTRITON Meek. 

There is much doubt as to the correct generic position of the 
species which were described by IVhitfield a s  members of the 
genus Trachgtriton. They are only known from the internal 
casts, and for want of any definite knowledge of their true generic 
characters, they will be allowed to remain where Whitfield has 
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placed them. The species described by Whitfield as Tritorr 
praecedens, however, seems to more nearly fit the genus Trachy- 
triton than do these species which are placed in the genus. 

Trachytrlton 'I atlantlcum Whitfleld. 

Plate LXXXIV., Figs. 11-14. 

1892. Trachytriton atluntictcm Whitf., Pal. N .  J., vol2 (Monog. 
U. S. G. S., vol. 18), p. 59, pl. 5, figs. 8-1 I .  

Descriptiott.-"Shell small, the casts seldom reaching a length 
of more than an inch and a quarter; spire with an apical angle 
of about 40' to 45' ; volutions four and a half to five in number, 
rather convex and moderately distinct, the sutures in the cast 
being distinct and the spaces left by the removal of the shell quite 
considerable; last volution large, forming more than half the 
entire length, and being as long below the point of greatest dia- 
meter as the length of the spire above, giving an equally biconical 
o r  fusiform feature to the cast, with a moderately long and some- 
what curved beak and canal; aperture large, pointed above and 
slightly extended below; narrow-elliptical in outline, with the 
outer margin rather more convex than the inner one; lip of the 
outer  volution apparently slightly deflected; the surface of the 
volutions have been marked by revolving lines, at least in the 
lower part, as is shown by their remains on the surfaces between 
the volutions of the cast; and by proportionally strong, vertical 
folds, three of ~vhich in each volution have been stronger than the 
one or two intermediate ones, and have left their deeper impres- 
sion both on the surface of the cast and on the imprint of the 
exterior, as seen between the whorls." (ivhitfield.) 

Re,rwks.-In his illustrations of this species, Whitfield made 
the vertical ribs of the shell much more conspicuous than they 
really are upon the specimens. It does not seem to be altogether 
certain that the generic reference of the species is correct, the 
strongly defined pitted furrows upon the internal casts, left by 
the denticulate internal varices, which are said by Meek1 to be 

' Rep. Inv. Cret. and Tert. Foss. Up. Mo., p. 303. 
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so characteristic of the genus, are not present at all upon the 
New Jersey specimens of either this species o r  of the others 
referred to the genus by Whitfield. 

Forrmfio?l astd locality.-Navesink marl, Atlantic Highlands 
( I&), near Freehold ( 133), near Walnford ( 148'). Cross\vicks 
Creek ( 149, 195). 

Geographu distributio,t.-New Jersey. 

Trachytriton 1 holmdelenee Whitfleld. 

Plate LXXXIV., Figs. g-10. 

1892. Trachyfrifon ? Holsndelense IVhitf.. Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18) ,  p. 60, pl. j, figs. 16-1;. 

Description.-"Shell of medium size; spire moderately ele- 
vated, having an apical angle of 50" o r  over; is composed oi 
about five very rotund volutions, and forms fully two-thirds oi 
the entire length of the cast when viewed from the back of the 
specimen; below the point of greatest diameter the cast is short 
and the beak only slightly extended beyond the .general rotundity 
of the body volution; suture lines between the volutions in the 
cast clear, distinct, and deep; aperture rather broadly elliptical; 
rounded above; slightly pointed below and straightened on the 
inner side below the middle of its height; columella moderately 
strong and smooth; surface of the cast marked by vertical folds. 
13 or 13 to the volution: these folds distinctly bend backward in 
the middle in crossing the whorl, and are again directed fonvard 
belo\\?, forming a broad sinuosity in crossing the whorl: no wi- 
dence of revolving lines discernible on any of the specimens." 
(\Vhitfielcl.) 

Rerllcrrks.-This species has not been met with in the recent 
collections and the type specimen seems to .have been lost or de- 
stroyed. The species is certainly not a member of the genus 
Trac'lzytritort, but what its true generic relations may be cannot 
now be determined. 

Forriration and locality.-Navesink marl, Holmdel (Whit- 
field). 

Geogrcrpltic distribu.tiotr.-New Jersey. 
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Trachytriton ? muitlvaricosum Whitfield. 

Plate LXXXIV., Figs. 15-18. 

1892. Trachytriton ? nrult i~ricosum Whitf., Pal. N. J., vol. 
2 (Monog. U. S. G. S., vol. 18), p. 61, pl. 5, figs. 
12-13. 

Description.-"Shell of medium size and rather ventricose, 
with an elevated spire, which is composed of rounded and ventri- 
cose volutions, and has an apical angle of about s o 0 ;  volutions 
four and a half or five in the cast, the number not definitely 
known, the specimens being imperfect at the apex; sutures very 
distinct and marked; body volution proportionally large and 
full, especially in the upper part, and slightly extended below; 
the beak rather long, slightly twisted, and provided with a rather 
large canal ; aperture large, elongate-elliptical, acute a b v e  and 
extended below, the length about three times the width; colu- 
mella, as shown by the cavity left by its removal, rather strong 
and perfectly smooth; surface of the cast showing remains of 
numerous closely arranged, vertical folds, marking the upper 
portion of the volutions, but becoming indistinct on the outer 
half of the last one; three of these on each volution slightly 
stronger than the others; also, marked by spiral lines or ridges, 
which have left deep grooves on the inner surface of the volu- 
tions of the cast, and also mark the outer half of the body whorl, 
becoming quite distinct on the margin of the lip, indicating 
crenulations or denticulations on its inner surface." (Whitfield.) 

Re9narks.-This species resenlbles T. atlarltictirn, but it is more 
robust with rounder volutions and usually with somewhat more 
conspicuous and more numerous vertical nodes upon the casts. 
The illustrations of the species published by Whitfield. show 
the vertical nodes and the revolving costze near the aperture, 
much more clearly than they can be seen on the specimen itself. 
The revolving costa: are so faint as to be scarcely recognizable 
upon the specimen at all, and upon only one of the type speci- 
mens are the vertical ndes 'a t  all noticeable. 

Forn ta t io~~  a d  locality.-Navesink marl, Crosswicks Creek, 
near New Egypt ( Whitfield). 

Geographic distribution.--New Jersey. 
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Family BU(MLNZDAEl. 

Genus PERISSOLAX Gabb. 

Perlssolax dubia (Gabb). 

Plate LXXXV., Figs. 1-5. 

1863. Puapuroides ? dubia Gabb, Proc. Acad. Nat. Sci. Phil. 
(1860), p.94, pl. 2, fig. 11. 

1861. Purpuroidea ? dubia Gabb, Synop. Moll. Cret. Form., p. 

'29 (73). 
1864. Purpuroidea ? dubia Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 21. 

1868. .Purpuroidea ? dubb  Con., Cook's Geol. N. J., p. 730. 
1892. PerissohrdrcbiaWhitf., Pal. N. J., vol. 2 (M0nog.U.S. 

G. S.,vol. 18),p.47,pl .3,  figs.9-11. 
1892. Tritomidce obesa Whitf., Pal. N. J., vol. 2 (Monog. U. S. 

G. S., vol. 18), p. 79, pl. 9,figs. 1-3. 
1905. Perissolar dubia Johns., Proc. Acad. Nat. Sci. Phil. 

( 1905 ) P- 24. 

Descriptiort.-"Shell of medium size, conical above, abruptly 
contracted below the largest part of the last volution, and ex- 
tended in front into a short, somwhat slender beak; volutions 
about four, strong, convex on the surface, with well-marked 
sutures; apical angle in the vicinity of so0; aperture ovate, 
somewhat acute at each end but prolonged below; surface 
marked by revolving ridges and by closely arranged vertical folds; 
of the former, there are I I ,  eight of which may be said to be 
above the middle of the volution, or above the peripherry, while 
three only are really below this point, and these more distant and 
somewhat stronger than the others, with distinctly concave spaces 
between, while the lower half of the space between the beak and 
the periphery seems to be destitute of ridges; vertical folds lo\\l 
and rounded, with concave interspaces of about a n  equal breadth 
with the folds, or the folds may be said to unite a t  their bases, 
occupying the entire space; 12 of them can be counted on the 
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outer half of the last volution; the folds bent slightly backwards 
from the suture to the center of the volution, and again very 
faintly forward a t  that point, below which they rapidly become 
obsolete, not showing on the under side of the volution." (Whit- 
field.) 

Rmncwks.--This species occurs in the Navesink marl in the con- 
dition of internal casts, and as in the case of most of the g a s t r e  
pods known only as casts, its generic relations cannot be deter- 
mined with certainty. The anterior canal has usually been 
destroyed upon the spec'imens. The shells which Whitfield has 
described under the name Tritonidea obesa prove, upon exarnina- 
tion of the types, to be only small examples of Perissolax dub&. 

Fortnatio?~ mld locality.-Navesink marl, near Crawfords Cor- 
ner ( 126?), Crosswicks Creek (1g5), Mullica Hill ( I@) ,  Holrn- 
del ( IVhitfield) . 

Gcograpltic distribution.-New Jersey. 

P e r i ~ o l a x  trlvolva Gabb. 

Plate LXXXV., Fig. 6. 

1860. Fustts trivolmu Gabb, Proc. Acad. Nat. Sci. Phil. (1860), 

P. 93. 
1861. Pmhsolax trivolva Gabb, Synop. Moll. Cret. Form., p. 

122 (67).  
1864. Perrisolux trivolva Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 23. 
1868. Pcrrisolax frivohpa Con., Cook's Geol. N. J., p. 730. 
1892. Periksolax trivolva Whitf., Pal. N. J., vol. 2 (Monog. U. 

S. G. S., vol. 18), p. 172, pl. 21, figs. 1-3. 

1905. Perissolar trivolva Johns., Proc. Acad. Nat. Sci. Phil. 

( 1905 , P. '4. 

Descriptioft..-"She11 of medium size, ventricose, with a long, 
straight canal, once and a half as long as the length of the inner 
part of the body whorl above it. Spire very low, broad, conical; 
the apical angle being from 100' to IIO', the top of the volu- 
tions flattened in the direction of the slope of the spire, and the 
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inner volutions barely rising above the outer ones. Body uhnrl 
flattened on the periphery, forming a nearly vertical, flattened 
band of considerable depth, below which a second obliquely 
flattened space of somewhat less width occurs, thus forming the 
three angles on the body of the whorl from which the name was 
derived. Below the lower angle the surface slopes rapidly to the 
long, slender canal and k a k .  Aperture large. angular on the out- 
side and contracted below at the canal, strongly modified on the 
inner margin by the preceding volution. Volutions faintly 
marked by distant varices and along the'upper carina by a series 
of thin, rather closely arranged transverse nodes. h'o fine sur- 
face markings or spiral lines are perceptible on any of the speci- 
mens, all of which are internal casts in a rather coarse yellow 
limesand." (Ilrhitfield.) 

Ren~arks.-This is a well-marked species, and is one of those 
designated among the types of the genus Pcrissolax. Its char- 
acters are so distinct that it cannot be easily mistaken for any 
other shell in the Cretaceous faunas of New Jersey. I t  is known 
only from internal casts, \vhich are preserved in a matris which 
does not well preserve the surface characters of the shell. and the 
absence of spiral ribs or other marks upon the casts does not 
signify that they were absent from the shell itself. 

Fonrzution arul 1ocoilty.-Vincentown limesancl, Timber Creek 
(Gabb and Whitfield). 

Gcograpltic distribution.--New Jersey. 

Genus PYRIFUSUS Conrad. 

Pyrlfueus meeki Whitfield. 

Plate LXXXV., Figs. 7-8. 

1892. Pyif~lszis ~ ~ t c c k i  Whitf., Pal. N. J., vol. 2 (Monog. U. 
S. G. S., V O ~ .  18), p. jj, pl. 4, figs. 6-8. 

Dcscriptiolr..-"Shell motlerately large for the genus. having 
a diameter of nearly I inches of the body whorl ;  subequally 
biconical in general outline; spire elevated, having an apical 
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angle, as seen in the cast, of somewhat less than 60°, with the 
spire slightly longer than the shell below, as viewed from the 
back of the last volution; volutions probably about four in num- 
ber (the specimens being all imperfect), subangular on the peri- 
phery above the last one, which is biangular and obliquely flat- 
tened on the periphery, the lower angle less strongly marked 
and less prominent than the upper one, and both crossed by 
strong, rounded, vertical folds, which become obsolete just be- 
low the lower angulation, but form node-like prominences on 
them; base of the last volution strongly and rapidly contracted 
from the lower angulation, forming a short anterior prolonga- 
tion or beak; the columella formerly quite slender, judging from 
the small perforation remaining in the cast, and destitute of 
folds or ridges; aperture large, angularly ovate, oblique and 
pointed below and strongly angular on the outer side; surface 
of the shell, except the vertical folds, unknown." (Whitfield.) 

Rmnmks.-This seems to be a well defined species which can 
be easily distinguished from any of its associates by reason of 
the two revolving angles of the outer volution with the distinctly 
flattened surface between. 

For~natiorz and locality.-Navesink marl, Crosswicks Creek 
( IVhitfield). 

Gcograpiric ddstributiotr.-New Jersey. 

Pyrifusur mullicaenrls (Gabb). 

Plate LXXXV., Figs. 9-15. 

1860. Plelirotonm Mzlllicacnsk Gabb, Proc. Acad. Nat. Sci. 
Phil. (1860), p. 95, pl. 2, fig. 8. 

1861. Fusus M~dl icae r~ i s  Gabb, Synop. Moll. Cret. Form., p. 

108 (52). 
1864. Fusus mldlicaensis Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 22. 
1868. Ftcstrs ? Mulluacnsis Con., Cook's Geol. N. J., p. 730. 
1892. P y r i f t m  tnullicaensis Whitf., Pal. N. J., vol. 2 (Monog. 

U. S. G. S., VO~.  18), p. 52, pl. 4 figs. 16-19. 
1892. Neptunella. Mullicaensis Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 56, pl. 4, figs. 20-21. 
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1892. Eripochya ? padidinaformnis Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 77, pl. 3, figs. 1617. 
1892. P y r i f w c l a n e u s  Whitf., pal. N. J., vol. 2 (,Mowg.li. 

S. G. S., vol. 18), p. 51, pl. 4, figs. 9-11. 
IPS. P p ' f w u s  cumus Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 24. 
IPS. Pyrifusros mdlicaertsis Johns., Proc. Acad. Nat. Sci. Phi. 

('905), P. 24. 

Description.-Shell subfusiform, with about five volutions, of 
medium size or rather large, length above and below the point 
of greatest diameter nearly equal, spire obtusely conical with an 
apical angle of about so0 ; the dimensions of a nearly complete 
internal casts are: total height, 36 mm.; greatest diameter, 20.5 
mm. ; height of spire, 13 mm.; height of aperture, 23 mm.; 
width of aperture, 9.5 mm. Volutions ventricose, with deep 
sutures, the outer one subangular on the periphery with the lower 
part somewhat attenuated ; aperture large, elongate, subelliptical, 
more rounded externally than on the inner side; columellar 
cavity in the casts broad. Surface of the casts marked by numer- 
ous obliquely vertical folds which are strongest on the largest 
portion of the volutions; other surface characters unknown. 

Remarks.-whit field referred his specimens t o  this species 
with a query, but there is no doubt as to  the identity of the 
examples which he illustrates with Gabb's type of the species. 
In addition to the specimens which Whitfield has identified as 
members of this species, the example which he has described 
as N e p t w l l a  mullkae~lsis is only an exceptionally large indi- 
vidual of P. micllicaensis, as has been suggested by Johnson. 
.41so the shells which the same author has described as  P. c u r m  
are only somewhat more immature individuals of P. mulluaensis, 
and the same can be said of his Eripachys ? pau l id ina fod ,  
although in this latter shell the vertical nodes are somewhat less 
strongly developed than usual. The different individuals vary 
considerably in the strength and size of their vertical nodes, but 
no specific characters can be drawn on these grounds since all 
intergradations can be selected from a large number of indi- 
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viduals. In addition to the above, one of the specimens figured 
by Whitfield among the types of his P. turritis, the original of 
his figures I and 2, seems to be only a small example of this same 
species. 
Fmmatwn and locality.-Navesink marl, Atlantic Highlands 

( I&), Middeltown ( I 13l), Crosswicks Creek (149, 1 9 5 ) ~  near 
Mount Laurel ( 166), Mullica Hill (16g), Freehold (Whitfield) ; 
Tinton beds, near Freehold (132). 

Geographic distribution.-New Jersey, Alabama. 

Pyrifurus rnacfariandl Whitfleld. 

Plate LXXXV., Fig, 17. 

1892. Pyr i fwu~ Macfarlandi Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., V O ~ .  18), p. 52, pl. 4, figs. 14-15. 

Description.-"Shell below a medium size, short-conical or sub- 
globose, shorter below than above the point of greater diameter, 
the low spire having an apical angle of nearly go0, with the body 
volution proportionately large. Volutions four and a half to five 
in number, ventricose, the upper ones rounded on the exposed 
parts, even in the cast, with distinct, deeply marked sutures; 
body volution somewhat shouldered on the top, but not flattened; 
below it is short and very rapidly diminishing, so as to  produce 
nearly a straight line from just below the point of greatest dia- 
meter to  the margin of the cavity left by the removal of the 
columella or axis of the shell; aperture imperfect in form, but as 
seen' by the section of the cast must have been acutely ovate, 
sharply pointed below and gradually widened upward for about 
two-thirds of its length, and rounded at the upper end ; columella, 
as shown by the axial cavity, large and smooth, without folds or 
ridges; surface marked by numerous vertical folds, about eight of 
which may be counted on the outer half of the body whorl; these 
not seen on the cast below the point of greatest diameter, indicat- 
ing their absence on the lower part of the volution in the living 
shell; no remains of spiral lines preserved on the specimen." 
(Whitfield.) 
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Rct)mrks.-This species may be distinguished from P.  tnullica- 
erais, with which it is associated, by its comparatively shorter 
and broader form, and by the more numerous vertical node-like 
folds upon the shell. The surface markings of the shell have not 
been observed. 

Forztutioro aztd loca,lity.-Navesink marl, Mullica Hill ( 1%). 

Geographic dktribufiorz.-New Jersey. 

Pyrifurus erraticus Whitfteld. 

Plate LXXXV., Fig. 16. 

1892. Pyrifus~ts crra.fictls Whitf., Pal. N. J., vol. 2 (hionog. U. 
S. G. S., vol. 18), p. 50, pl. 4, figs. 4-5. 

Description.-"Shell of medium size, a very fine specimen used, 
measuring 1% inches in length; nearly. equally fusiform or 
biconical in general outline as viewed from the back; apical angle 
about s o 0 ;  volutions, about four in number, the last one large, 
subangular on the periphery, concave above, rounded below the 
middle, and contracted in the lower part; upper volutions convex; 
suture distinct; aperture elongate; canal short; the volutions 
crossed by nine or  ten vertical plications, which are strong, 
prominent, and rounded on the larger part of the volution, and 
but faintly marked on the lower convexity of the last one, becom- 
ing obsolete before reaching the beak; the entire surface of the 
shell also marked by beautifully rounded, spiral lines, which are 
alternately larger and smaller, and very closely arranged; these 
again crossed by fine transverse lines of growth, which make a 
broad and rather strong retral curve from the suture to  the most 
prominent part of the longitudinal plications, below which point 
they again bend fonvard to the swell of the volution below; 
columella and axis unkno\vn." (Whitfield.) 

Rct)ta,rks.-In the recent collections of the Survey is a large, 
but somewhat imperfect internal cast of this species, which must 
have had a total height of 43 mm. when complete, which is con- 
siderably larger than Whitfield's type, with a height of but 31 
mm. The species is a'well-marked one and cannot be easily con- 
fused with any other in the Cretaceous beds of New Jersey. 
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Fornzatiotz and locality.-Cliffwood clay, Cliffwood Point 

( 105). 
Geographic distribution.-New Jersey. 

Genus HERCORHYNCHU~ Conrad. 

Hercorhynchue Jernyenela n. sp. 

Plate LXXXV., Figs. 18-22. 

Descriptwra.-The dimensions of the type specimen are: 
height, 29 mm.; height of spire, 7 mm.; greatest diameter, 17:s 
mm.; apical angle about 75'. Shell pyriforml with four or five 
volutions, the o~lter  volution produced below into a rather short, 
cunred anterior canal; suture moderately impressed. The 
volutions of the spire subangular about midway between the 
sutures, the angulation marked with obscure nodes, both angu- 
lation and nodes being obsolete on the higher volutions. Body 
volution with a rather finely nodose revolving ridge or shoulder 
below the suture, just below which at  the line of greatest diarn- 
eter of the volution, is a roiv of rounded nodes, about 1 8  in 
number, with the intervening spaces about equaling in width the 
nodes themselves, some of the nodes are produced below for a 
short distance as obscure, rounded ridges; between the sutural 
ridge or shoulder and the row of nodes, the surface is concave; 
below the row of nodes the surface is broadly and regularly 
convex, becoming concave h l o w  as it passes into the anterior 
canal. Surface ornamented by obscure lines of growth which 
show a broad but slight sinuosity beneath the suture. Columella 
with two faint revolving folds. 

Remarks.-The best specimen of this species which has been 
observed consists of a nearly complete internal cast with a par- 
tial mould of the exterior from which a plaster cast has been 
taken. Only the larger nodes, those near the aperture, are visible 
upon the cast. The species is especially characterized by its 
curved anterior canals. The folds of the columella are seen 
only as impressions in the cast, and are almost too faint to be 
detected except when the specimen is held in a certain position. 

47 PAL 
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This species resembles Strepsidura tippatla Cun.,' a species 
which was afterwards placed by the same author in his genus 
Hercorh~vlchus.~ Tlle New Jersey shell differs from this form, 
however, in the absence of spiral markings. 

Forlrtatiolt and locality.-Cliffwood clay, cliff wood Point 

(185). 
Geographic distribution.-New Jersey. 

Genus NASA Lamark. 

Nasaa globoea Gabb. 

Plate LXXXVI., Fig. I .  

1876. Nasscr globosa Gabb, Proc. Acad. Nat. Sci. Phil (1876), 
p. 282. 

Description.-Shell subglobose, with a short anterior beak, 
spire moderately elevated, volutions six or more in number. The 
dimensions of a large, somewhat imperfect and distorted internal 
cast are: total height, 45 mm.; greatest width after correcting 
for the distortion, about 37 mm. Volutions of the spire marked 
by rather broad, vertical nodes which reach nearly from suture 
to suture, their greatest prominence being somewhat above the 
mid-height; body volution marked by similar nodes which are 
continued anteriorly, dying out about twethirds of the distance 
from the suture to  the anterior extremity, these nodes are 
broad, separated by about equally broad depressions, and are 
most proininent a little below the suture. Surface of the shell 
marked throughout by moderately coarse, depressed, revolving 
ribs, ttie distance from center to center of the larger ones upon 
the example whose dimensions are given above being about 
2 mm. 

Remarks.-This species has not been met with commonly in 
the New Jersey collections. The specimen here illustrated and 

' Jour. Acad. Nat. Sci. Phil., and ser., vol. 4 p. 286, pl. 46, fig, 42. 
' Am. Jour. Conch., YO]. 4, p, 247. 
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whose dimensions are given above, has been compared with the 
type of the species and other examples in the collections of the 
Philadelphia Academy of Science and the National Museum, 
and its specific identity is certain. The examples from the 
southern localities show that the shell substance was thin. The 
New Jersey specimen is a modified internal cast and shows most 
of the external surface markings of the shell. 

Formation and locality.-Wenonah sand, near Marlboro 

(130). 
Geographic distribution.-New Jersey, North Carolina, Mis- 

sissippi. 

Genus PYROPSIS Conrad. 

Pyropsis richardsoni (Tuomey). 

Plate LXXXVI., Figs. 2-5. 

Pyrzda R i c k d s o n i i  Tuomey, Proc. Acad. Nat. Sci. 
Phil., vol. 7, p. 169. 

Tudicla (Pyvopsis) perlaia Con., Jour. Acad. Nat. Sci. 
Phil., 2nd ser., vol. 4, p. 288, pl. 46, fig. 39. 

R a w  elmafa Gabb, Jour. Acad. Nat. Sci. Phil., 2nd ser., \ 

vol. 4, p. 301, pl. 48, fig. 12. 

Perissolax Rkhurdsoni Gabb, Synop. Moll. Cret. Form., 
P. '23 (67). 

T d c l a  elmat0 Gabb, Synop. Moll. Cret. Form., p. 141 
(85). 

Tudicla (Pyropsis) perlata Gabb, Synop. Moll. Crpt. 
Form., p. 141 (85).  

Tudicla (Pyropsis) pcrlata Meek, Check List Inv. Foss. 
N. A., Cret. and Jur., p. 23. 

Perissolax ( ?) Rkltc~vdsoni hIeek, Check List Inv. Foss. 
N. A., Cret. and Jur., p. 23. 

Tzcdicla elcvata Meek, Check List Inv. Foss. N. A., Cret. 
and Jur., p. 23. 

Tzuiicla clcvata. Con., Cook's Geol. N. J., p. 730. 
Rapa elcvata Con., Amer. Jour. Conch., vol. 4, p. 248. 
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1876. Pyropsis eln!ata Gabb, Proc. Acad. Nat.  Sci. Phil. 
( 1876) 1 P. 284. 

1876. Pyropsis Richavdsorti Gabb, Prw.  Acad. Nat. Sci. Phil. 
( 1876), P. 284- 

1883. Pyropsis perlata Tryon, Struct. and Syst. Conch.. vol. 2, 

P. 141, pl. 51, fig. 61. 
1892. Pyropsis elmafa Whitf., Pal. N. J., vol. 2 (Monog. U. 

S. G. S., VO~.  18), p. 35, pl. 1, figs. 11-13. 

1905. Pyropsis cleuata Johns., Proc. Acad. Nat. Sci. Phil. 

( '905), P. 23. 
1905. Pyropsis perlata Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 23. 
(Not P. richurdsoni or P. p'erlata Whitfield,$Pal, X. J., 

vol. 2 (Monog. U. S. G. S., vol. 18) ,  pp. 37 and 39, 
pl. I,  figs. 8-10, and pl. I ,  figs. 14-16.) 

Description.-The dimensions of the type specimen of P. per- 
lata are: total height, restored, about 50 mm.; maximum diam- 
eter of body volution, 35.5 mm.; approximate length of anterior 
canal as restored, 26 mm. Shell somewhat pyrifoxm, spire low, 
the apical angle about 135'. Body volution very wide, the upper 
surface flat or slightly concave towards the periphery; periphery 
carinate, the keel uneven, being produced a t  intervals into low 
'somewhat compressed tubercle-like processes; lower side of the 
volution convex above, becoming concave below where it is pre 
duced rather abruptly into the long anterior canal. Surface 
of the outer volution marked with revolving costo, about seven 
or eight of which, alternating in size, occupy the upper flattened 
surface; below the periphery and a b u t  one-third the height of 
the body volution, exclusive of the canal below it, is a strong 
revolving, subcarinate ridge, elevated at intervals into low 
tubercle-like processes; ktween this strong rib and the periphery 
are three cosb ,  the middle one of which is the stronger, all of 
which are more or less crenate; below the strong subperipheral 
rib a series of more or less crenate revolving costre continue 
downward to the anterior canal, gradually becoming smaller 
below. The surface is also marked by more or less conspicuous, 
transverse lines of growth. 
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Reinarks.-Tuomey's original description of this species is as 
follows: "Shell topshaped ; spire depressed, almost flat ; body 
whorl angular, terminating suddenly in a canal." In the absence 
of any illustration it is exceedingly difficult to make any identi- 
fication from such a meagre definition as this, and more especially 
when the specimens to be identified are internal casts and the 
definition a description of the shell itself. Furthermore the 
whereabouts of the type specimen is not known. The internal 
casts which Whitfield referred here cannot possibly belong here, 
however, because the ,body volution is not in the least angular, 
although the spire is nearly flat. Judging from the original de- 
scription, the shell would seem to come very close to  the shell 
described from Tippah County, Miss., by Conrad as P. perlata, 
the type of the genus Pyropsis ; indeed Conrad himself suggested 
the identity of the two forms,' and Gabb has considered them as 
identical without any q ~ e s t i o n . ~  Gabb came to this conclusion 
through a study of numerous specimens of these shells from 
Mississippi and Alabama, among which was the type of P. pcr- 
I d a ,  and it is reasonable to suppose that he was correct in his 
conclusion, and his interpretation of the two species will be fol- 
lowed here. 

In Whitfield's monograph both the species, P. pcrlata and P. 
richardsol~i have been given a place, the specimens upon which 
both identifications have been made being internal casts. A crit- 
ical study of both the forms recognized by Whitfield leads to 
the conclusion that neither of them are really representatives of 
the southern species under consideration. Indeed, true repre- 
sentatives of P. richwdsmti seem to be exceedingly rare in the 
New Jersey faunas, a single individual from the Merchantville 
clay-marl near Matawan having been observed, and a second 
specimen from the Navesink marl. The former is a very 
incomplete internal cast with a portion of the impres- 
sion of the exterior. A plaster cast taken from this natural 
mould shows the external features of the shell, so far as they 
go, of essentially the same character as those of the type of P. 

'Am. Jour. Conch., vol. 4, p. 248. 
' Proc. Acad. Nat. Sci. Phil. (1876), p. 284. 

NEW JERSEY GEOLOGICAL SURVEY



742 CRETACEOUS PALEONTOLOGY. 

perlata. The cast itself shows the very flat spire, flatter than 
any other member of the genus in the New Jersey faunas, and a 
subangular periphery upon which are indications of irregulari- 
ties which in the shell itself are tubercle-like processes of the 
peripheral keel. Conrad1 has expressed the opinion that Raja 
elevata is identical with Pyropsis perlata Con., and that both 
may be the same as P. ricltardsoni Tuomey. G a b , *  however, 
says that R. elevata certainly is not the same as P. richmdsoni, 
although he thinks that P. richardsoni and P. perkto are the 
same. Johnson8 says that P. elmata and P. perlata "will un- 
doubtedly prove to be the same as P. richwdsonii Tuomey." 
Whitfield has considered all three of the species as distinct forms. 
An examination of the type of P .  elmata shows that it is certainly 
identical with P. richardsoni and P. perlata, as  has been prai-  
ously suggested by Conrad and Johnson; the lithologic charac- 
ters of the specimen also indicates that it is f rom the Merchant- 
ville clay-marl. 

Fortlmtiotl and locality.-Merchantville clay-marl, near Mat- 
awan ( IOI ) ; Navesink marl, Atlantic Highlands ( I 08). 

Geographic distribrction.-New Jersey, Alabama, Georgia, 
hlississippi. 

Pyropsir pyruloldea (Gabb). 

Plate LXXXVI., Figs. 6-7. 

18Go. Rapa pyvidoidea Gabb, Proc. Acad. Nat.  Sci. Phil. 
(18601, P. 94, PI. 2, fig. 4. 

1861. Rapa pyrzdoid~a Gabb, Synop. Moll. Cret. Form., p. 
130 (74). 

1864. Rapa pyruloidca Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 21. 

1868. Rapa pyuJoidca ? Con., Cook's Geol. N. J., p. 730. 
1892. Pyrifustu pyrdoides Whitf., Pal. N. J., vol. 2 (Monog. 

U. S. G. S., 1~01. 18), p. 53, PI. 4, figj. 12-13. 

Am. Jour. Conch., vol. 4. p. 248. 
' Proc. Acad. Nat. Sci. Phil. (1876)), p. 284. 
'Proc. Acad. Nat. Sci. Phil. (I~os), p. 23. 

NEW JERSEY GEOLOGICAL SURVEY



MOLLUSCA. 743 

1905. Pyifusrcs pyuloidea Johns., Proc. Acad. Nat. Sci. Phil. 

('905)l P. 24- 

Description.-Shell turbinate, with a very low spire consisting 
of little more than three volutions, which increase rapidly in 
size with the growth of the shell, the outer volution comprising 
the greater bulk of the shell. Aperture very large, subovate in 
outline except as it is modified on the inner side by the previous 
volution, widest at the upper third of its height and sharply 
pointed anteriorly. The columellar cavity in the casts propor- 
tionally broad, with no impressions of revolving folds. The 
surface of the body volution of the casts marked by rather 
obscure vertical folds on its upper part, seven of which may be 
counted on the outer half of the volution. The fragment of 
shell which remains on the specimen is marked by strong, some- 
what irregular lines of growth, which are gathered in groups 
o n  the upper portion of the volution to form the vertical folds 
which are visible ,also in the cast. 

Remarks.-This species is a rare one and has not been met 
wit11 in the recent collections of the Survey, being known only 
from the type specimen. It seems to be a well-marked species 
and may be recognized by its low spire and large body volution 
with the greatest diameter high up and the base pointed. The , 

' cast resembles in some degree small individuals of P. trocili- 
formis, but it is more elongate. The type specimen seems to 
show an indefinite revolving line on the outside of the shell 
about twethirds of the distance between the suture and the an- 
terior extremity, which is also recognizable upon the cast as a 
faint, impressed band. The characters of this shell are scarcely 
consistent with those of the genus Pyrifzcsw where it has been 
placed by Whitfield, and it is here referred to  Pyropsis where it 
seems to be more properly placed, although this generic refer- 
ence may be incorrect. 

Formatiott cwtd locality.-Navesink marl, Burlington County 
(Gabb). 

Geographic distribrction.-New Jersey. 
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Pyroprir ~ p t e m l i r a t a  Gabb. 

Plate LXXXVI., Figs. 8-10; Plate LXXXVIII., Figs. 1-4 

1860. Ca~lcellarM septemlirata Gabb, Proc. Acad. Nat. Sci. Phil. 
(18601, P. 94, PI. 2, fig. 10. 

1861. Canccllaria scptcvdirata Gabb, Synop. Moll. Cret. Form., 

P. 98 (42). 
1864. Ca?tccllaria ? scptmdirata Meek, Check List Inv. Foss. 

N. A., Cret. and Jur., p. 19. 
1868. Caguellaria ( ?) scpfev~irata Con., Cook's Geol. X. I., p. 

729. 
1876. Pyropsis septemlirata Gabb, Proc. Acad. Nat. Sci. Phil. 

( 1 8 7 6 ) ~  P. 285. 
1892. Pyropsis (Rapa ?) septendirata Whitf., Pal. N. J., rol. 2 

(Monog. U. S. G. S., vol. 18), p. 44, pl. 3, figs. 4-8. 

1905. Pyropsis scptmrdirata Johns., Proc. Acad. Nat. Sci. Phil. 

('905), P. 24- 
1892. Pyropsis (Rapa ?) Corra'na Whitf., Pal. N. J., vol. 2 

(hfonog. U. S. G. S., vol. 18), p. 45, pl. 3, figs. 1-3. 

Dcscriptiom.-The dimensions of a nearly complete internal 
cast are: height of specimen as preserved, 42 mm.; probable 
total height, 47 mm.; maximum diameter of the outer volution, 
33.5 mm. Shell with about three volutions, the spire low, the 
suture canaliculate with a wide and deep, subrectangular depres- 
sion. Outer volution gibbous above, abruptly contracted and 
produced into a long anterior canal below, the upper half of the 
gibbous portion much more strongly convex than the lower half. 
Surface marked by strong revolving cost= o r  ridges, about eight 
or ten in number, separated by much broader depressions, the 
first ridge borders and slightly overhangs the deep sutural depres- 
sion, the second and perhaps others are somewhat nodose, and 
all are more or less rugose because of the rather coarse trans- 
versq lines of growth. The surface of the internal casts is smooth, 
with four or five rather &cure revolving angles, and with a 
broad, sutural cavity. 

Retnarks.-Casts of this species are not uncommon in the 
Navesink horizon at hfullica Hill. The characters of the outer 
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surface of the shell have been determined from plaster casts taken 
f rom natural moulds of the shell, of which several incomplete ones 
have been studied. The species is especially characterized by the 
strong and deep sutural furrow or fossula, and the strong revolv- 
ing costa. A careful comparison of the specimens in the recent 
collections with Gabb's original examples, the'figured type and 
two others, has shown that their identification is correct. Gabb's 
specimens were all internal casts, so that the remarkable sutural 
groove is not shown upon them. The sharply defined collumellar 
fold, indicated in Gabb's original illustration of the species, does 
not exist in the specimen. Different individuals of the species 
vary somewhat in the height of the volutions, but the abrupt con- 
traction to the anterior canal is characteristic. The ' large 
individual illustrated by Whitfield is not this species, and is prob- 
ably not a New Jersey specimen. The internal casts of this 
species seem to resemble the one illustrated by Whitfield as P. 
pcrlata more closely than any other, and it is quite possible that 
that specimen, which certainly is not P. pcrlata Con., may belong 
to P. septemlirata. I t  differs from most of the specimens chiefly 
in the greater angularity of the periphery. The exact number of 
revolving costa upon the surface of the shell has not k e n  deter- 
mined with certainty, indeed there is probably some slight varia- 
tion in the number in different individuals, and in all the speci- 
mens observed they seem to have been eroded or otherwise 
destroyed except towards the aperture. 

The type of IVhitfield's P. cowitta seems to be only a rather 
smooth internal cast of this species, but not smoother than is 
frequently met with. 

Fornurtion attd locality.-Navesink marl, Atlantic Highlands 
( I&), Mullica Hill ( I @ ) ,  Holmdel (\lTliitfield). 

Geographic distribtitionj.-New Jersey. 

Pyropele planimarglnata (Whitfleld). 

Plate LXXXVI., Figs. I 1-14, 

1892. Tudicla planirrlarginata. IVhitf. Pal. N. J., vol. 2 (Monog. 
U. S. G. S., ~ 0 1 .  18), p. 33, pl. 1, fig. 1-3. 
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Description.-"Shell small or somewhat below a medium size, 
very ventricme, with a very low spire composed of but little more 
than two entire volutions in the cast; outer volution large, form- 
ing the great bulk of the shell and having a diameter considerably 
greater than the entire height, including the short beak and canai. 
Volutions marked on the periphery by a flattened, vertical band. 
bordered above and below by an angulation ; a second angulation 
also marking the upper surface midway between the top of the 
vertical flattening and the suture line, and still another on the 
under side of the volution near the base of the beak; colurnellar 
cavity only of medium size, with aperture large, wider or about 
as wide as high, but little modified on the inner side by the preced- 
ing volution ; lip slightly expanded; surface unknown." (Whit- 
field.) 

Remarks.-The flattened bands upon the body of the shell of 
this species somewhat resemble Perissolax trivolva (Gabb), of the 
Vincentown limesand, but it has a much lower spire of fewer 
volutions, and it lacks the long anterior canal of that species. 
The species has not been certainly met with in the  recent collec- 
tions of the Survey. The species should possibly not be separated 
from P. scpter)dirata. 

I;'orntatioll and 10cality~Navesink marl, Crasswicks Creek 
(JVhitfield) . 

Geographic distribrition..-New Jersey. 

Pyropsls trochlformls (Tuomey). 

Plate LXXXVII., Figs. 1-1 I .  

1853. Pyrzrla trochiforntis Tuomey, Proc. Acad. Nat. Sci. Phil., 
vol. 7, p. 169. 

1861. T ~ ~ d i c l ~  (Pyropsis) trochiforntis Gabb, Synop. Moll. Cret. 
Form., p. 141 (85). 

1864. Tudicla trochiforrnis Meek, Check List Inv. Foss. N. A,, 
Cret. and Jur.! p. 22. 

1876. ? Pyropsis trochiforrnis Gabb, Proc. Acad. Nat. Sci. Phil. 
(1876), p. 285. 

1892. Pyropsis Richardsortii ? Jlrhitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 39, pl. I ,  figs. 14-16. 
(Not P. richardsoni Tuomey.) 
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1892. Pyropsis trochiformjs (? )  Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 41, pl. 1, figs. 4-7. 
1892. Pyropsis Rkleyi Whitf., Pal. N. J., vol. 2 (Monog. U. S. 

G. S . , V O ~ .  18), p.42,pl. 2,figs. 11-20. 

1905. Pyropsis trochiform> Johns., Proc. Acad. Nat. Sci. Phil 
(1905), P. 23. 

Description.-The dimensions of an incomplete internal cast 
a re :  height, as far as preserved, 40 rnrn.; probable total height, 
about 60 mm. ; maximum diameter, 41 mm. Shell pyriform, with 
three or four rapidly increasing volutions, spire depressed, the 
first volution and one-half almost flat in the casts, suture in the 
cast widely open. Body volution very broad and gibbous, con- 
tracting somewhat rapidly below to the anterior canal, which has 
been broken and destroyed in most of the specimens observed. 
Surface of the outer volution rounded from the suture to  the base 
of the anterior canal, that portion above the line of greatest width 
shorter and more strongly convex than that below. Surface of 
the casts smooth, but sometimes with slight indications of the 
revolving costae of the exterior. Columellar cavity large in the 
casts. External surface of the shell marked by strong, more or 
less nodose, revolving costae, and by somewhat irregular lines 
of growth, the revolving lines becoming gradually more slender 
towards the base. 

Remarks.-The original description of this species is as fol- 
lows : "Shell topshaped ; body whorl large, inflated, covered with 
revolving raised lines ; spire depressed, not flat ; angle of the body 
whorl rounded ; canal produced ; aperture nearly circular." 

Theinternal casts'which Whitfield has illustrated as representa- 
tives of this species are probably correctly identified, with the 
possible exception of his figure 7, with the strong, revolving ribs 
near the aperture, although these markings may be due. to the 
immature condition of this particular individual. I t  is possible 
that figure 6 of the same author is also incorrectly identified. In 
addition to  these, the specimens which Whitfield has described as 
P. ra'lqri apparently belong here, and also the internal casts he 
has identified as P. richnrd6oni, which are totally different from 
the true P. richardsotai of Tuomey. This species, in fact, includes 
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all those rotund examples of Pyropsis which occur in the Save- 
sink marl, the species being distinguished f rom the associated P. 
septendirate by their less abrupt contraction below to the anterior 
canal, and by the absence of the strongly canaliculate suture. 
These casts of P. trochifm)no;l, however, vary wmewhat among 
themselves in the rapidity of 'their contraction below, in the 
amount of elevation of the spire, and in the strength of the impres- 
sions of the revolving costa upon the internal casts, but a corn- 

parison of many individuals from New Jersey and from southern 
localities has led to the conclusion that they cannot be specifically 
divided, at least not in the condition of internal casts, the con&- 
tion in which they almost invariably occur. 

Forrnution and locality.-Marshalltown clay-marl. near 
Swedesboro (177) ; Navesink marl, Atlantic Highlands ( I & \ .  

Middletown ( I I 3*), near Craw fords Corner ( I 26' ) , near Holm 
del ( 12g6, 127), Mullica Hill ( I@=) ; Tinton beds, Beers Hill 
cut, south of Keyport ( lzge) ,  Tinton Falls (110) .  

Geographic distribufiom-New Jersey, Alabama, hlississippi. 

Pyropela ? obesa Whitfleld. 

Plate LXXXVIII., Figs. 5-6. 

1892. Pyr0psi.s ? obessa Whitf., Pal. N. J., vol. 2 (Jfonog. C. 
S. G. S.,vol. 18), p. 40, pl. 3, figs. 12-13. 

Description.-"Shell of moderate size, very ventricose. with 
very round, full, short volutions, and short obtuse spire. the body 
volution being produced below to form a short beak of almost 
insignificant proportions, as shown by the cast; apical angle 
about 80 degrees; volutions about three in number, very short 
and compact; smooth on the surface, except on the last onc 
where'spiral lines are shown to have existed on the shell and 
to have left their imprint; only about five o r  six of these trace- 
able, and those on the lower side; aperture moderately large, 
obliquely ovate, rounded above and pointed below; colurnella 
rather strong, somewhat flexuose, judging from the axial cavity 
left in the cast, and apparently marked by a single, rather promi- 
nent oblique ridge in its lower part." (Whitfield.) 
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Remmks.-This species is evidently not a true Pyropsis be- 
cause of the presence of the columellar fold. Whitfield was not 
able "to place it satisfactorily under any known genus," at the 
time he described it, and it may be allowed to remain with a 
question, where it was placed by the original author. 

F o m t i o r r  &d locality.-Navesink marl, Mullica Hill ( I@), 
(Whitfield). 

Geographic dhtribution.-New Jersey. 

Pyropeia retifer (Gabb). 

Plate LXXXVIII., Figs. 7-13. 

1860. Fusus retifm Gabb, Jour. Acad. Nat. Sci. Phil., 2nd ser., 
vol. 4, p. 301, pl. 48, fig. 11. 

1861. Fsrsus retifer Gabb, Synop. Moll. Cret. Form., p. 108 
(52). 

1864. Fusrts (?)  retifer Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 2 2  

1868. P e r i s s o h  retifer Con., Cook's Geol. N. J., p. 730. 
1892. PyropsiS retifer Whitf., Pal. N. J., vol. 2 (Monog. U. S. 

G. S., vol. 18), p. 38, pl. 2, figs. 1-4. 
1892. Doliuru (Dolwpsis ?) multiliratum Whitf., Pal. N. J., 

vol. 2 (Monog. U. S. G. S., vol. 18), p. 121, pl. 15, 

figs. 4-6. 
1905. Pyopsis  retifer Johns., Proc. Acad. Nat. Sci. Phil. 

( '905), P. 24- 

Description.-Shell small, pyriform, or without the anterior 
canal subglobular in form, the dimensions of a large individual 
being: height, 22 mm., or probably 25 min., if the anterior beak 
were complete; maximum 'diameter, 18 mm. ; height of spire, 6 
mm. Volutions about three, rounded, ventricose and rapidly in- 
creasing in size, rapidly contracting below to the short anterior 
beak, spire low, conical, sutures well marked in the cast; aperture 
large, subcircular on the outer margin, a b u t  two-thirds as high 
as the total height of the shell; columellar cavity in the cast 
rather narrow. Surface of the casts marked by 8 or 10 
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spiral ridges upon the body volution, placed at nearly equal 
intervals, also by fainter vertical ridges which appear usually 
to  have been placed at nearly equal intervals to those of the 
spiral ridges, though occasionally they are somewhat closer. 
Upon the external surface, as shown in impressions of the out- 
side, the revolving and vertical ribs are much more conspicuous 
than on the casts, their intersections being marked by small, 
rounded nodes. 

Remarks.-This is a well-marked species and can be easilj 
recognized. I t  most resembles P. octolirata, but the summit of 
the outer volutions adjacent to the suture is less flattened, and 
the outer volution is marked by a larger number of revolving 
costa which are crossed by transverse costz a t  more frequent 
intervals. In the recent collections of the Survey the species has 
been found to be common in the Wenonah sand a t  one locality, 
and one of Whitfield's specimens came from the same horizon. 
I t  also occurs in the Navesink marl. 

Formnation atrd locality.-Wenonah sand, near Crawfords 
Corner ( I 2@), near Middletown (Whitfield) ; Navesink marl, 
near Red Bank ( I ~ o ) ,  Crosswicks Creek ( 1 q 4 ) ,  near Walnford 
(Whitfield). 

Geogrphic distribiction.-New Jersey. 

Pyropsls whitfleldl n. sp. 

Plate LXXXVIII., Figs. 14-16. 

1892. Pyropsis octolirata Whitf., Pal. N. J., vol. 2 (Monog. 6. 
S. G.  S., vol. 18), p. 36, pl. 2, figs. 89, not fig. 10. 

(Not P. octolirata Conrad.) 

Descriptio9r.-Shell small, subglobular or subpyriform in form, 
with about three, ventricose, rapidly expanding volutions; the 
dimensions of a nearly complete internal cast k i n g :  height, 19.5 
mm., which might be increased to 25 m m  if the  anterior canal 
were complete; maximum diameter, 16 mm. ; height o f  spire, 5.j 
mm. Spire low-conical, volutions distinctly flattened adjacent to 
the suture, marked by from six to  nine spiral r idges  or costa: 
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upon the casts, which are crossed by vertical ridges at  about 
equal intervals or slightly more distant than the spiral lines, the 
two sets of markings dividing the surface into a number of 
square, depressed spaces; anterior beak short, apparently straight, 
and rather pointed; aperture elongate, pointed above and below, 
about half as wide as  long. In the casts the suture is distinct 
and often strongly mai-ked. 

Rmrks.-This species is of about the same size as P. rctifn; 
from which it may be distinguished by the distinctly flattened 
band on the upper side of the volutions adjacent to the suture; 
the spire is also slightly more depressed, and the lower side of the 
outer volution contracts a little more rapidly to the anterior beak. 
The species has only been seen in the condition of internal casts, 
and by whitfield was referred to P. octolirata. It differs from 
P. octolirata, however, in the presence of vertical ribs, and appar- 
ently also in the flattening of the upper margin of the volutions. 

Formation and locality.-Navesink marl, Crosstvicks Creek 
( I ~ S ) ,  near Walnford (Coll. N. J. Geol. Surv.). 

Geograplric distribution.-New Jersey, Alabama. 

Pyroprlr octolirata (Conrad). 

Plate LXXXVIII., Figs. 17-18. 

1858. Ficzrs octoliratus Con., Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 3, p. 332, pl. 35, fig. 6. 

1861. Pmissolax octolirata Gabb, Synop. Moll. Cret. Form., p. 

123 (67). 
1864. Pmissolax octolyrata Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 23. 
1868. PcrissoZax octolirata Con., Cook's Geol. N. J., p. 730. 

Description.-Shell pyriform or, exclusive of the anterior canal, 
subglobular in form, consisting of three or four volutions, the 
outer one of which is produced in front in an elongate anterior 
canal; imperforate; suture slightly impressed; the dimensions of 
a somewhat incomplete internal cast are:  total height, 20 mm. ; 
height of spire, 4 mm.; maximum diameter 01 outer volution, 
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about 14 mm. Outer volution regularly rounding from the suture 
to the base of the anterior canal, marked by eight or nine spiral 
ribs, one of which on the upper side, about half way between the 
periphery and the suture, is slightly nodose, the strongest cm 
are those upon and just below the periphery ; on the upper side, 
between the nodose rib and the suture, is a single faint rib. On 
the internal cast the revolving ribs are much fainter than upon the 
shell itself, and the nodes of the uppermost costa are not shown. 

Remarks.-This species resembles P. nv'citficldi, but it may be 
distinguished from that species by the absence of the rather dis- 
tinct flattening of the volutions adjacent to  the suture, by the total 
absence of vertical ribs, and by the more elongate anterior beak, 
The type of P. octolirata Conrad has apparently been destroyed or 
lost. The very meager description given by the author of the 
species is as follows: "Pyriform; spire conical; costae of bod!. 
volution about eight in number, inclined to  be square, distant; 
beak long and slender." The illustration accompanying the 
original description is poor, but it shows a shell totally lacking in 
vertical ribs and without a distinct flattening of the volutions just 
below the suture. Whitfield has referred certain examples to the 
species which have distinct vertical ribs and a flattened revolving 
band just below the suture, which are evidently distinct and have 
been described in this report as a new species, P. ze91itfieldi. The 
only specimen in the New Jersey collections which seems to agree 
with Conrad's original definition of the species is  the  one here de- 
scribed and illustrated froni the Woodbury clay a t  Lorillard. 

F o n t t a t ~ l ~  astd locality.-Woodbury clay, Lori l lard ( roz). 
Geographic distriblr tion.-New Jersey, Mississippi. 

Pyropclicl lenoienclicl n. sp. 

Plate LXXXVIII., Figs. ma. 

Dcscriptiott.-Shell small and, exclusive of t h e  anterior beak, 
subglobular in form, with about four volutions; t h e  dimensions 
of a nearly complete individual are : height, 13 m m .  ; probable 
height, if  anterior beak were complete. 18 mm. ; maximum diam- 
eter, I 1.5 mm. ; height of spire, 4 mm. The volutions distinctly 
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flattened above in a spiral band just below the suture, the outer . 
margin of the flattened band being elevated in a moderately 
strong revolving rib, below this rib the outer volution is nearly 
regularly convex to the base of the anterior canal which is rather 
elongate and slender; surface of 'the outer volution marked by 
about six or seven strong, revolving ribs between the outer mar- 
gin of the flattened band above and the base of the anterior beak, 
the outer half of the volution being also marked by several, 
rather strong, vertical varices which are about twice as far apart 
as the revolving ribs, these varices do not cross the flattened 
band above, and at their junction with the revolving ribs they 
are elevated into rouided nodes; entire surface of the shell also 
marked by somewhat irregular, transverse lines of growth. On 
the internal casts the transverse varices are well marked, but 
the revolving ribs are faint except at the junction with the 
varices; the columellar cavity narrow. 

Rmrmks.-This species most closely resembles P. whittieldi, 
but, besides being confined to an entirely different geologic 
horizon, the flattened upper margin is more distinct, the vertical 
markings are more remote varices in the outer half of the last 
volution of the adult shells rather than regular ribs covering 
the entire shell with a distance apart about equaling the spaces 
between the revolving ribs. Furthermore, the vertical varices in 
P. le~zoleiisis end at the outer margin of the upper flattened 
spiral band, while in P. whittieldi the ribs apparently continue 
to the suture, judging from the internal casts alone. 

Forrrrtrtiorr and locality.-Merchantville clay-marl, Lenola 

(163). 
Gcograpltic dis6riblrtiotr.-New Jersey. 

Genus EUTHRIA Gray. 
Euthria ? fragiiir Whitfleld. 

Plate LXXXVIII., Figs. zj-26. 

1892. Ei~tllrin ? fragilis Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., vol. 18),  p. 78, pl.9, figs. 11-12. 

1905. Eirthria ? Fragilis Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 23. 
48 PAL 
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- Description.--"Shell small, measuring only about three- 
fourths of an inch in length; form short fusiform, the point 
of greatest diameter being nearly midway of the length; spire 
short, the apical angle taken from a crushed example, being 
about 70°, probably not more than 60' to  65' in perfect spa- 
mens; volutions ventricose, six or seven in number, the last one 
forming the great bulk of the shell and with the anterior beak 
forming about five-sevenths of the entire length when meas- 
ured on the back of the volution; upper volutions compact; 
sutures strongly marked; anterior beak short, moderately 
strong; aperture not seen; substance of the shell very thin aad 
fragile, marked only by fine lines of p o w t h  parallel to the 
margin of the aperture, which indicate the existence of a broad 
and rather marked sinus in the lip on the upper side of the volu- 
tion, formed by the extension of the lip below and on the body 
of the volution far in advance of the margin at  and just below 
the suture; on the surface of the beak the striae gently inclined 
backward again." (Whitfield). 

Rcn~rks.-The type specimen of this species is the only 
example which has been observed. It is a very fragile shell 
ant1 is somewhat crushed and distorted. Its generic characters 
are not clearly shown, and it is not with any certainty a mem- 
ber of the genus in which Whitfield has placed it. However. 
the species may be allo\\-ed to remain where its original author 
placed it until additional specimens are found which will throw 
more light upon its true relationships. 

Formaiion atid locality.-Woodbury clay, near  Haddonfield 
(183). 

Geographic distribl4tion.-New Jersey. 

Family PURPURIDAEl 

Genus RAPANA Schumacher. 

Rapana etantoni n. 8p. 

Plate LXXXIX., Figs. 1-3. 

Dcscriptiotl.-Shell subpyriform, with a large, verticallv cor- 
rugated uinbilicus; the clirnensions of the type specimen are: 
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height of shell, 24 mm.; maximum diameter, 25 mm.; height 
of aperture, 12 mm.; width of aperture, I I mm. Volutions 
about three and one-half or four in number, the spire depressed, 
the suture ill-defined; the anterior portion of the shell rather 
abruptly contracted from the body of the shell. Aperture s u b  
circular, slightly higher than wide, with a very narrow anterior 
canal; the outer lip with a rather thick, slightly undulating mar- 
gin, inner lip rather thick. Surface of the outer volution marked 
by seven strong, revolving ribs separated by somewhat wider, 
rounded furrows, with an eighth less conspicuous one upon 
the anterior, canaliculate portion; the first three of these ribs, 
next to the suture, occupy the upper surface of the volution, 
the interval between the first and second being somewhat 
greater than between the other ribs; the revolving ribs are 
crossed by strong vertical folds at somewhat variable intervals, 
but which are usually a little more distant than the revolving 
ribs; at the points where the vertical and revolving ribs cross, 
the surface of the shell is elevated in conspicuous nodes; sur- 
face also marked by fine, more or less irregular lines of growth. 

Renzaks.-The type of this species is a nearly perfect ex- 
ample from the Ripley formation at Chatfield, Navarro County, 
Texas, No. 21070 of the invertebrate paleontological collection 
of the U. S. National hluseum. In New Jersey a single imper- 
fect individual has been observed. 

Fornwtioa atld locality.-Marshalltown clay-marl, near 
Swedesboro ( 177). 

Geograplzic distribtrtiorl.-New Jersey, Texas. 

Family FUSIDAEI. 

Genus Fusus Lamark. 

Furur  holrnerianur Gabb. 

Plate LXXXIX., Fig. 4. 

1860. Fttstls Hol11zcsia1llr.s Gabb, Jour. Acad. Nat. Sci. Phil., 
' 

2d ser., vol. 4, p. 389, pl. 68, fig. 4. 
1864. Ftlslts Holr~zcsia~i~tis &Icek, Check List, Inv. Foss. N. A., 

Cret. and Jur., p. 22. 
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Description.-The dimensions of the figured specimen are: 
height, 15 mm.; height of spire, 4 mm.; 'greatest diameter, 8 
mm.; apical angle, 60". Shell fusiform with about three or 
four volutions, spire conical and turrited, the outer volution pro- 
duced below into a straight anterior canal of moderate length. 
Suture moderately distinct; upper surface of the volutions flat- 
tened or a little concave, sloping downward from the suture to 
the. line of greatest diameter, which is marked with a row of 
about 14 or 15 vertically elongate nodes upon each volution; 
on the volutions of the spire these nodes originate at about 
the middle and continue downward to the suture below, which 
is flexuose on account of the projection of the nodes; on the 
body volution the surface below the row of nodes is gently 
convex above, becoming concave below as it passes into the 
anterior canal. Entire surface of the shell marked with fine 
revolving lines. 

Renwks.-The New Jersey examples of this species have 
been compared with Gabb's type of the species, and they seem 
to be identical in all essential specific characteristics. 

Formation and locality.-Wenonah sand, near Crawfords 
Comer ( I ~6~ ) . 

Geographic distribution.-New Jersey, Alabama. 

Furur cliffwoodenrir n. sp. 

Plate LXXXIX., Figs. 6 7 .  

Description.-The dimensions of the type specimen are: 
height, 18.5 mm.; height of spire, 5.5 mm.; greatest diameter, 
10 mm.; apical angle, 75'. Shell fusiform with about four 
volutions, suture fairly well defined, outer volution produced 
below into a short, anterior canal. Outer volution flattened 
above, the upper surface short, sloping slightly downward from 
the suture to the periphery; below the periphery the slope is long 
and gently convex, becoming concave below as it passes into the 
anterior canal; periphery marked with about 12 or  14 strong 
nodes, which are much elongate anteriorly, reaching about half 
way from the periphery to the extremity of the anterior canal. 
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Volutions of the spire not well preserved in the type specimen, 
but they are apparently angular at about their mid-height and 
are marked with nodes similar to those on the periphery of 
the outer volution. Aperture narrowly subovate, pointed below, 
more than twice as high as wide. Surface of the shell apparently 
smooth, or marked only with inconspicuous lines of growth. 

Renurrks.-This species closely resembles F. hol)tccsia~ius 
Gabb, but the nodes upon the shoulder of the outer volution 
are larger and more elongate, and all spiral markings are 
lacking. 

Fonmtion and locality.-Cliffwood clay, near hlatawan 
( 1.07). 

GcograpIzic distribution.-New Jersey. 

Fusur holmdeienris Whitfleld. 

Plate LXXXIX., Figs. I 1-12. 

1892. Fuszis ? Holr~dclmsis Whitf., Pal. N. J., vol. 2 (llonog. 
U. S. G.,S.,vol. 18) ,p .  62, pl. 6,figs. 10-11. 

Dcscriptiorz.-"Shell of moderate size, about 1% inches in 
length; spire short, less than one-third as long as the body volu- 
tion and beak; volutions four or more, the upper ones rather 
small and the body volution proportionally large, ventricose in 
the middle and extended in front in a moderately long, slightly 
twisted canal; aperture large, more than half the entire length of 
the shell; the outer lip broadly and strongly sinuate in the upper 
part and somewhat extended fonvard below; columella slender, 
twisted; surface of the ~lolutions marked by rather strong, promi- 
nent, vertical foltls, which are most distinct on the body of the 
lower whorl, but become obsolete belo\v, and on the upper whorls 
are extended from suture to suture, 10 of these folds being 
visible on the large volution; strong lines of growth also cross 
the shell parallel to  the border of the aperture; closely arranged, 
elevated spiral lines cover the entire shell, and are finest and most 
numerous on the upper part, more distant below the middle, and 
strongly marked on the anterior beak, where they are very oblique; 
the spaces between the lines apparently flat." (Whitfield.) 
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Remarks.-The type specimen is the only individual of tb' 

species which has been seen, and it forms an exception tmxtd  
the gastropods of the Navesink marl, in that the form of tk dull 
itself is preserved. The internal cast of the species has not bca~ 
recognized. 

For?nation and locality.-Navesink marl, Holmdel (Whitfield). 
Ceografhic distribution.-New Jersey. 

Furur iorlllardenrir n. sp. 

Plate LXXXIX., Figs. PIO. 

Descriptiotl.-The dimerlsions of the type specimen are :height, 
53 mm. ; height of spire, 23 mm. ; greatest diameter, 18 nun.; 
apical angle about 33". Shell elongate-fusiform, with six or seven 
volutions, the outer volution produced into an elongate anterior 
canal ; suture moderately impressed; the surface of the volutions 
of the spire regularly convex from suture to suture. Surface of 
the shell marked by a revolving ridge or shoulder of moderate 
size just below the suture; each volution marked by from I j to 
18, or less upon the smaller volutions, rather sharp, elevated, 
vertical, slightly curved ridges, the concave side of the curve 
towards the aperture; on the volutions of the spire the ridges 
continue from suture to suture but on the outer volution they 
become obsolete a little less than half way from the suture to 
the anterior extremity of the canal; surface also marked by fine 
revolving costa, three or four of which occupy the space of one 
millimeter, and by distinct transverse lines of growth which have 
a broad but slight sinuosity below the suture, following the di- 
rection of the transverse ridges. 

Rc~rmrks.-This shell somewhat closely resembles F. (Exili- 
fimw) kcrri Gabb, from North Carolina,' but it is less slender 
Gtl i  a less estalded anterior canal. giving to the spire a relatively 
greater height. The type is a partial internal cast with the nearly 
complete external inoulcl, from \vhich a plaster cast has been taken. 
The transverse ribs are clearly visible on the internal cast, but they 
are broatlly roundetl and much lower than on the shell itself. 

' Proc. Acad. Nat. Sci. Phil. (1876), p. q g ,  pl. 17, fig. I. 
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rhx'he dimensions given are of the largest individual observed, but 
numerous smaller specimens have been collected. 

Formation and locality.-Woodbury clay, Lorillard ( 102). 
Geographic distributiol1.-New Jersey. 

Genus CRYPTORHYTIS Meek. 

Cryptorhytlr obiiquicortata Gabb. 

Plate LXXXIX., Fig. 8. 

1876. Fasciolarin (Cryptorhytis) obliqzticostata Gabb, Proc. 
Acad. Nat. Sci. Phil. (1876). p. 283. 

Drsc.ription.-The approximate dimensions of an imperfect 
specimen are: height of shell when complete, point of spire re- 
stored, 12.5 mm. ; height of spire, about 4 mm. ; greatest diam- 
eter, 7 mm.; apical angle, about 52'. Shell fusiform with about 
three or four volutions, suture well defined, outer volution pro- 
duced below into a rather short anterior canal. Surface of the 
volutions of the spire convex from suture to suture, and marked 
by a series of elongate, slightly oblique, rather sharp nodes, a b u t  
11 or 12 on each volution, which originate close to the upper su- 
ture, become strongest at  about the mid-height of the volution 
and grow fainter below to the lower suture. Upon the outer volu- 
tion the nodes resemble those of the spire and become obsolete, 
below, about half way between the suture and the extremity of 
the anterior canal ; the surface of the outer volution is convex from 
the suture to below the middle where it becomes concave as it 
passes into the anterior canal, the periphery being without a dis- 
tinct angulation. Surface of the sheH marked throughout with 
fine revolving lines. 

Rmwrks.-This species is represented in the collections from 
New Jersey by very few imperfect examples in which the most 
essential characters are not shown. These examples have ken  
compared with the type of the species, however, and the two seem 
to agree in such characters as are shown on both specimens, and 
the identification is probably correct. 
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Formatioft afld locality.-Woodbury clay, Lorillard (lo?), 
near Haddonfield ( 165). 

Geograpltic distributiott.-New Jersey, North Carolina. 

Genus SERRIFUSUS Meek. 

Serrifueus nodocarlnatue Whitfleld. 

Plate LXXXIX., Fig. 13. 

1892. Scrrif t~slu (Lirofiims) ~iodocarina/us Whitf., Pal. N. J., 
vol. 2, (Monog. U. S .  G. S., vol. 18) ,  p. 64, PI. 5, 
figs. 22-23. 

Description.-“Shell of medium size, abruptly fusiform in 
general outline; spire broad conical, the height from the broad- 
est part of the body volution being somewhat less than the diam- 
eter at its periphery; beak short, slender; volutions three or 
four ( the specimen being imperfect), somewhat bicarinate in 
the middle where there is a nearly vertical, obliquely flattened 
area or  band, above which the surface slopes rapidly to  the suture 
and is very slightly concave; below this point the volution con- 
tracts very abruptly to  the short, slender canal, leaving the body 
volution somewhat compressed-discoidal or  wheel-like in form, 
which in the specimen is possibly exaggerated by vertical crush- 
ing;  periphery of the volutions marked by rather strong, trans- 
verse node-like vertical folds, which are also continued in less 
strength above and below, and the entire surface is occupied by 
spiral ridges of considerable strength, but which alternate in 
size on the lower part of the volution; four o r  five of these 
revolving ridges occupy the upper side; about three mark the 
vertical space of the periphery, and seven or more may be 
counted on the lower side of the body volution, in the poorly 
preserved specimen used; aperture not seen." (Whitfield.) 

Remarks.-This is a rare form, which, so f a r  a s  known, is 
represented only by the type specimen described by Whitfield. 

Forrliution and locality.-Navesink marl, Marlboro (Whit- 
field.) 

Geographic distribirtio~t.-New Jersey. 
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Plate LXXXIX., Figs. 14-17. 

1892. Scrrififst(s ? Crosrzicke~tSiS Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18) ,  p. 63, pl. 5, figs. 24-25. 

Dcscriptio~l.-"Shell small or  of medium size, biturbinate in 
form, shorter below than above the middle, exclusive of the 
beak, the extension of which is unknown, casts only having been 
observed; spire broadly conical, the apical angle measuring 
about 55' ; volutions about four and a half or  five on the inter- 
nal cast; angularly ventricose, vertical o r  concave on the 
periphery, the latter character particularly a feature of the body 
volution; upper side of the volutions obliquely sloping, the slope 
being somewhat greater than the angle of the spire, so as to 
reveal the vertical portion of each volution; lower side rounded; 
aperture nearly as broad as high, a s  seen in a transverse section, 
the outer lip slightly biangular, corresponding to the narrow 
vertical band of the periphery; colunlella strong, indicating a 
rather robust beak; surface features unknown." (Whitfield.) 

Rewks.-This  species is an uncommon form in the Nave- 
sink marl fauna, only a single specimen, aside from the ty*, 
having come under the observation of the writer. Both these 
specimens are internal casts, so the external characters of the 
shell a re  wholly unknown. 

Fortnatio?~ and locality.-Navesink marl, Atlantic Highlands 
( I&) ,  Crosswicks Creek (Whitfield). 

Geograpltic distribution.-New Jersey. 

Genus ODONTOFUS~S Urhitfield. 

Odontofurus medians Whitfleld. 

Plate XC., Figs. 1-6. 

1892. Odo~ztof~ls~is  ll~cdia~is lilhitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., vol. 1 8 ) , p .  67,pl .  5, figs. 18-21. 

1892. Py r i f l t s~s  tilrriti(s Jlhitf. ,  Pal. N. J., vol 2 (Monog. U. 
S. G. S., vol. 18), p. 54, pl. 5, fig. 4 (not figs. 1-3). 
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1905. Pyrifwus turritus Johns., Proc. Acad. Nat. Sci. Phil 
( '905), P. 24 (in part). 

Description.-Shell fusiform with seven or  eight volutions. 
produced below into a rather slender, straight, anterior canal, 
spire slender, about four-fifths as  high as the aperture; the 
dimensions of a nearly complete shell from the Ripley forma- 
tion of hlississippi are: total height, 36.5 mm. ; height of spire. 
17 mm.; maximum diameter of shell, I j mm. ; apical angle, 48" 
to  so0. Outer volution somewhat ventricose above and m 
tracted below into the anterior canal. Just below the suture 

. the shell is marked by a rather narrow, crenulated, revolving 
band, below which the volutions expand somewhat abruptly; 
shell marked by strong vertical folds, about 12 of which occupy 
the outer volution. These folds are slightly oblique and are 
somewhat curved, the concave side being directed towards the 
aperture, they become obsolete below the middle of the outer 
volution, the lower canaliculate portion of the shell being marked 
by rather fine revolving ribs. Aperture elongate, rounded above, 
pointed below; outer lip thin, columella marked by a single re- 
volving fold, which is situated high up, and so far back that it can 
scarcely be seen from the aperture in complete examples of the 
shell. 

Rerrzarks.-The above description of the shell of this species 
has been made from a nearly complete example from the Ripley 
formation of 'Mississippi, No. 20490, of the invertebrate pale 
ontological collection of the National Museum at  Washington. 
The New Jersey examples, including the type of the species, are 
all internal casts. They have the same general form as the 
shell described, but the volutions are not preserved to  the apes 
of the spire, the vertical folds are not so strong, the revolving 
ribs of the lower portion of the outer volution are  absent, or 
very faintly marked, and the columellar fold shows as a groove. 
The species is intermediate in its characters between 0. typicus 
and 0. ~itticroncrta. It differs from the former in being less 
abruptly contracted below to  the anterior canal, and from the 
latter in being more robust and less slender. T h e  columellar 
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cavity in the casts is more slender in this species than in either 
of the others. Sometimes a second faint, revolving fold is pres- 
ent upon the columella, situated above the primary one. 

The three specimens which Whitfield has illustrated as the 
types of his Pyrifrcsus tuwitus apparently belong to  three dif- 
ferent species of as many different genera. One of the speci- 
mens, probably the best of the three, preserved in the collection 
of the Philadelphia Academy of Science, has been shown, upon 
cleaning out the columellar cavity, to have a distinct columellar 
fold, and the specimen differs in no  essential manner from the 
type of Odontofusirs ~wdians.  

Fortrzution atzd locality.-Marshalltown clay-marl, near 
Swedesboro ( 180) ; Navesink marl, Atlantic Highlands ( I O ~ ) ,  

' Cross\vicks Creek (149, 195). 
Ceograpllic distrib1ition.-New Jersey, Mississippi. 

Odontofusus typicus Whitfleld. 

Plate XC., Figs. 7-16. 

1892. O ~ ~ ? Z ~ O ~ I ~ S U S   typic^^ Whitf., Pal. N. J., vol. 2 (Monog. 
U. S.G. S.,vol. 18) ,p .%,pl .6 , f igs .  1-5. 

Description.-"Shell when of full size about 2 inches long in 
the extreme, so far as yet known; spire elevated, forming about 
one-half of the entire length of the shell, which contains about 
four and one-half to five volutions in the condition of internal 
cast; yolutions angular, rather strongly so in the principal one, 
forming an angulated periphery which is crossed by 10 or 12 

prominent, vertical ridges, which generally show as transverse 
nocles on the periphery and only extend a short distance above or 
below, apparently never reaching to the suture line; lower portion 
of the M y  volution extended so as to form a rather slender an- 
terior beak, about equaling in length the vertical diameter of the 
body volution, as seen from the dorsal side; aperture moderately 
large, angular at the middle of the outer lip and extended below 
in a narrow canal; columella marked by a single, rather strong, 
oblique fold, situated near the middle of the aperture proper; 
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very faint indications of spiral stria: may be imagined on the cast. 
but can scarcely be said to  exist." (Whitfield.) 

Remarks.-As this species usually occurs, the anterior teak is 
more or  less injured, often being broken off close up to the body 
of the outer volution. Even the original specimen of \Vliitfield's 
figure 5, showing the extended anterior canal, no  longer presena 
that portion of the shell, it having been injured apparently since 
the figure was drawn. The specimens observed vary somewhat 
in the number of nodes present, Whitfield gives the number as 
10 or 12, but about nine seems to be a commoner number. The 
abrupt contraction of the lower side of the outer volution to the 
base of the anterior canal, and the single rather strong revol~ing 
fold upon the columella are characteristic features of the shell. 
One internal cast preserves a series of impressions of crenula- 
tions along the lower half of the aperture at  distances of about 

. one mm. apart, which only extend back from the aperture for a 
space of two or tliree n~illimeters. One specimen from liullica 
Hill \vhich preserves the greater portion of the shell is apparently 
a member of this species. The shell is rather thick, the nodes are 
sharper and much more pro~iounced than on the casts, and the 
entire surface is marked by distitlct, rather coarse revolving costae 
a little over one millimeter apart. 

F o r r t ~ t i o ? ~  aud local it^?.-Navesink marl, near Craw fords Cor- 
ner (126'), Crosswicks Creek (149, 1g5), Mullica Hill ( I @ ~ ) .  

Cream Ridge (Urhitfield). 
Geographic distribtbtiotl.-New Jersey. 

Odontofurue mucronata (Cabb). 

Plate XCV., Figs. 5-11. 

1861. Vollrta ?rtucrotlata Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861 ), p. 323. 

1864. b'oluta ntrrcroncl.ta Meek, Check List Inv. Foss. X. A.. 
Cret. and Jur., p. 21. 

1868. Volzttilitlt~.s lnticro~tata. Con., Cook's Geol. N. J., p. 730. 
I 876. C'olutorttorpha ntltcrotlata Gabb, Proc. Acad. Nat. Sci 

Phil. (1876), p. 293. 
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1892. Odontofusus rostellaroidcs Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol 18), p. 68, pl. 6, figs. 6-7. 
1892. Voluto.wrpha (Pkstochilus) ntucronata Whitf., Pal. N. 

N. J., vol. 2 (Monog. U. S. G. S., vol. 18), p. 75, pl. 6, 
figs. 12-14. 

1905. Volutomorphu tnucronata Johns., Proc. Acad. Nat. Sci. 
Phil. (1905)~ p. 25. 

Description.-"Shell, as exhibited in the casts, slender, with an 
elevated and slender spire and prolonged rostra1 beak, giving an 
elongate, fusiform outline; volutions five or more, moderately 
convex and with strongly marked suture lines ; body volution, as 
seen from the front, forming considerably more than half of the 
length of the entire shell, and the aperture two-thirds as long as 
the body volution; elliptical in outline, angular above and pro- 
longed below; columella slender, marked by two very oblique 
folds, which are situated somewhat below the middle of its length, 
the lower being much the stronger of the two; surface features 
unknown. There is the slightest evidence on two individuals of 
distant longitudinal folds on the second volution, but not suffi- 
ciently distinct to give grounds for a positive assertion that such 
characters existed." (Whitfield.) 

Rctnarks.-This species tvas originally described by Gabb as 
a member of the genus Voluta and was later referred to  the genus 
Volutonwrpha by the same author, under which name, with the 
subgeneric designation Pk-~tocWus, it was described by Whit- 
field. Whitfield also described in the same report a new species 
O d o n t o f w  rosfellwdes.  A careful study of the types of both 
these species, as well as numerous other specimens, has led to  the 
conclusion that they are all members of a single specific group. 
The two genera, Ocdontofws and Piestochilus are much alike in 
their general characters when seen only in the condition of in- 
ternal casts. Both are more or less fusiform shells with usually 
a single rather strong columeHar fold, though sometimes one or 
two other and usually fainter folds are developed. The primary 
difference between the two genera seems to be in the presence or 
absence of vertical folds upon the shell. With the shells them- 
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selves preserved this would be an easy means of identifying the 
two genera, but in these internal casts the folds are  often v q  
faintly shown. All the specimens of the species under discussion, 
however, which have been observed, have indications of these 
vertical folds, and they were also mentioned in the original de- 
scription of the species by Gabb. Consequently the species is here 
placed in the genus Ohlrtofusus. 

Fornmtion a t d  locality.-Navesink marl, near Craw fords Cor- 
ner ( 1 2 6 ~ ) ,  Middletown ( I 13*), Crosswicks Creek ( ~ g j ) ,  Free- 
hold, Holmdel (Whitfield). 

Geographic distribution.-New Jersey. 

Odontofurur riacki (Gabb). 

Plate XC., Fig. 17. 

1861. Eh.cciolaria Slackii Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861), p. 322. 

1864. Fasciolaria Slackii Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 21. 

1868. Fasciolaria Slackii Con., Cock's Geol. N. J., p. 730. 
1876. Fasciolaria Slackii Gabb, Proc. Acad. Nat. Sci. Phil. 

( I 876), p. 282. 

1892. Odontofusus Slacki Whitf., Pal. N. J., ~ o l .  2 (Monog. 
U. S. G. S., vol. 18), p. CG, pl. 6, figs. 8-9. 

1905. Odontofusus slackii Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 24. 

Description.-"Shell, as shown by internal casts, slender, 
fusiform, nearly of equal length a b v e  and below the point of 
greatest diameter of the body whorl; spire slender, apical angle 
about 35' to  40'; volutions five or six (none of the specimens 
are perfect to the apex) ; angular in the middle and slightly 
convex above and below, the last one increasing more rapidly 
than those above; sutures distinct and deep; anterior end pre 
longed into a straight, moderately slender canal; columella 
strong, marked by a single.ohlique, well defined ridge or fold 
at about the middle or above the middle of its length; aperture 
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pyriform, largest above and angular at the middle of the outer 
lip corresponding to the angulation of the body whorl ; volutions 
marked by distant, angular, vertical folds or ridges, seven to 
nine of which may be counted on a single volution; these folds 
are indicated very strongly on the center of the volution in the 
cast, but not visible to any great extent much above or below; 
no positive indications of spiral lines have been seen on any of 
the casts." (Whitfield.) 

Renrarks.-A careful examination of the lithologic characters 
of the type specimen of this species has led to the decision that 
it is certainly from the Merchantville clay-marl, the formation 
from which alone the species has been met with in the recent 
collections of the Survey. The species is closely allied to 0. 
medians, the similarity being almost too close to admit of specific 
differentiation, the chief difference being the more slender form 
of 0. slack;. 

Forntafion and locality.-Merchantville clay-marl, Lenola 
(163), Merchantville (162), Crosswicks (Gabb). 

Geographic distribution.-New Jersey. 

Genus TURBINELLA Lamark. 

Turblneila intermedia n. sp. 

Plate XC., Figs. 18-22. 

Description.-Internal casts short fusiform to subglobular 
in form, with about three volutions, the dimensions of two 
nearly complete examples being: height, 18 mm. and 13 mm.; 
greatest diameter, 17 mm. and I 1.8 mm. Apical angle about 
75", the spire about one-third the total height of the shell, the 
volutions increasing somewhat rapidly in size, subangular on the 
periphery and marked by rather strong vertical nodes, which 
become obsolete before reaching the suture above, and also a 
short distance below the periphery, about 12 nodes occurring 
upon the outer volution; the last volution rather rapidly con- 
tracting below and prduced into a short anterior beak; columel- 
lar cavity of moderate width, bearing the impressions of three 
rather faint revolving folds. 
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Rentarks.--Only the internal casts of this species have been 
observed. These resemble similar casts of T. alabarrrnrsis, but 
they are always shorter, with the volutions less regularly rounded 
over the periphery, and they do not attain so  large a size. The! 
differ from the casts of T. parva in being somewhat larger, in 
having a more elevated spire and in the more nearly vertical 
position of the nodes. The species is, in fact, somewhat inter- 
mediate in its characters between T. alabarnensis and T. pawa, 
and has been observed only from the Merchantville clay-marl, 
while these other two species are both Navesink species. 

Forlnation and locality.-Merchantville clay-marl, Lenola 
(163). 

Geogra+hic distribution.-New Jersey. 

Turbinella alabamenrlr (Gabb). 

Plate XCI., Figs. 1-6. 

.1860. Canccllaria. Alubatrwrtsis Gabb, Jour. Acad. Nat. Sci. 
Phil., 2d ser., vol. 4, p. 301, pl. 48, fig. 14 (fig. 26 on 
plate). 

I 861. Cancellaria Alabarr& Gabb, Synop. Moll. Cret. 
Form., p. 9 8  (42). 

1861. Turbinopsis Alabmn&s Gabb, Proc. Acad. Nat. Sci. 
Phil. (1861), p. 321. 

1864. Turbinopsis ( ?) a l a b d  Meek, Check List Inv. 
Fms. N. A., Cret. and Jur., p. 19. 

1892. Tztrbirrella ? verticalis Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., V O ~ .  18), p. 82, pl. 3, figs. 14-15. 

1905. Pyropsis alubwrtnrsis Johns., Proc. Acad. Nat. Sci. Phil. 
('905), P. 24. 

Descriptw~t.-Internal casts, exclusive of the anterior canal, 
subglobose in form, with a moderately elevated spire, which has 
an apical angle of about 8s0,  consisting of about three and one- 
half volutions; the dimensions of a nearly complete internal 
cast are: height, 36 mm.; height of spire, g mm.; greatst  
diameter, 26 mm. Volutions increasing rather rapidly in 
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size, the last one ventricose in the upper part, rapidly contracted 
below and produced anteriorly in an elongate anterior canal; 
aperture elliptical in form, pointed above and prolonged below; 
columellar cavity of moderate size, with three slender, oblique 
plications opposite the middle of the aperture; surface of tlie 
volutions marked by strong, rounded, vertical plications or folds, 
which become obsolete a little below the periphery and are also 
less distinct upon the outer half of the last volution. About 
I I of these folds are present upon the outer volution of an 
average example. A plaster cast of the upper half of a shell 
from a natural mould has about five volutions, the spire is con- 
ical and turrited with an apical angle of about 7 5 O ;  suture well 
defined; the volutions of the spire strongly angular a little below 
the middle of the distance between tlie sutures, the upper sur- 
face flattened or slightly concave, the angle marked with strong 
nodes, of which there are about 12 on each volution. Upper 
surface of the body volution nearly flat, sloping downward from 
the suture to the angular periphery, which is marked by strong 
nodes similar to those of the upper volutions; below the 
periphery the surface is gently convex as far as the specimen con- 
tinues. Surface marked by fine revolving costa, and by lines 
of growth which, just below the suture, are a s  strong or stronger 
than the revolving costa. The direction of the lines of growth 
indicate that the outer lip of the aperture was broadly sinuate 
in its upper part. 

Rmnarks.-The specimen used by Whitfield as the type of his 
Tzirbirtella z,crticnlis has h e n  carefully compared with the type 
of Catrccllairia alabarrtnlsis Gabb, and the two are certainly spe- 
cifically identical. The species is not an uncommon one in the 
Navesink marl, where it has been seen only in tlie form of 
internal casts. The external characters of the shell have been 
determined, so far as they are known, from a plaster cast taken 
from a natural mould collected in the Wenonah sand, the internal 
cast of the same example being also preserved, although in a 
somewhat imperfect condition. This internal cast, however, 
shows that the Wenonah specimen is not specifically different 
from the Navesink shells. 

49 PAL 
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Forwufion aild locality.-Wenonah sand, near Crawfords 
Corner ( 1 2 6 ~ ) ,  near Marlboro ( 1 3 d  ) ; Navesink marl, near 
Craw fords Corner ( 1 2 6 ~ ) ,  Mullica Hill ( I@), Atlantic High- 
lands ( I&), Crosswicks Creek ( 1 4 7 ~ ) .  

Geograpllic distribzetion.-New Jersey, Alabama. 

Turbinella parva Gabb. 

Plate XC., Figs. 23-24. 

1860. Turbiit~lla paova Gabb, Proc. Acad. Nat. Sci. Phil. 
( 1 8 6 4 ,  P. 9 4  PI. 2, fig. 3. 

1861. Twbitrella patva Gabb, Synop. Illoll. Cret. Form., p. IV 

(86). 
1864. Tzorbinella pama Meek, Check List Inv. Foss. N. -4.. 

Cret. and Jur., p. 21. 

1868. Tzt~binella p m a  Con., Cook's Geol. N. J., p. 730. 
1892. Tzwbinella! ? pama Whitf., Pal. N. J., vol. 2 (Monog. 

U. S. G. S., vol. 18), p. 80, pl. g, figs. 4-6. 
1905. Turbit~clla panla Johns., Proc. Acad. Nat. Sci. Phil. 

( 1 ~ 5 ) ~  P. 25- 

Description.-Shell small, subturbinate in form, the greatest 
diameter being near the top of the volution, rapidly narrow- 
ing below, spire depressed, but not quite flat; the dimensions 
of an incomplete internal cast are: height, 1 I .5 mm., but if the 
spire were complete anteriorly it would probably be 13 mm. or 
14 mm.; maximum diameter, 14 mm. Volutions about three 
in number, flattened above, rounded on the periphery; aperture 
large, oblique, higher than wide; columellar cavity in the casts 
broad, marked by three distinct plications or  folds, the two upper 
ones a little above the lower third of the aperture, equal in 
strength and near together, the lowest one larger' and more dis- 
tant, but not so sharply defined as those above; volutions marked 
by sinuous vertical folds of considerable strength, indicated on 
the top of the volution, but more strongly marked on the per- 
iphery and below, being strongly bent backward in crossing the 
largest part of the whorl. 
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Remrks.-This species is known only from internal casts, 
and, s o  far as known, is restricted to the fauna of the Nave- 
sink marl. I t  differs from both T. alabanzensis and T. inter- 
media in its much more depressed spire. 

For?natwtt anid locality.-Navesink marl, near Atlantic High- 
lands ( I&), Craw fords Corner ( 126'), near Holmdel ( 127), 
Crosswicks Creek (195). . 

Geographic distribu.twn.-Nav Jersey. 

Turbineila rubconica Gabb. 

Plate XCI., Figs. 11-12. 

1860. 'Tzkrbiwlla sub conic^ Gabb, Prw.  Acad. Nat. Sci. Phil. 
( 1860), p. 94, pl. 2, fig. 6. 

1861. Turbinella subconica Gabb, Synop. bloll. Cret. Form., p. 
142 (86).  

1864. Tzrrbitzella szlbconica Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 2 I. 

1868. Turbiwlla ? subconka Con., Cook's Geol. N. J., p. 730. 
1892. Twbinella ? subconaka Whitf., Pal. N. J., vol. 2 (Monog. 

U. S. G. S., vol. 18), p. 81, pl. 9, figs. 7-8. 
1905. Turbinella subconica Johns., Prw.  Acad. Nat. Sci. Phil. 

(1905), P. 25. 

Description.-"Shell rather below a medium size, the 
cast measuring only about I inch in height, with a 
transverse diameter somewhat less; form turbinate, with 
a very low spire, consisting of not more than three 
volutions in the only specimen known; volutions ventricose, 
obconicd, scarcely rounded on the upper margin, but rap- 
idly narrowing belmv and rounded on the side; aperture large, 
almost semilunate, or only very slightly convex on the inner mar- 
gin; columella strong, marked by two very distinct plications at  
the lower third of the aperture, the lower one being distinctly the 
stronger of the two; sutures between the whorls of the cast very 
large, indicating a thick, heavy shell; surface as shown on the in- 
side of the body whorl of the cast marked by strong spiral llnes 
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or ridges, and by remarkably strong vertical folds, numbering 
12 or 13 on the last volution, and transmitting their features 
only very slightly to the internal cast a t  the point of greatest 
diameter, but showing on the inside as above stated for more than 
half its depth." (Whitfield.) 

Rer?mrks.-This species has not been met with in the recent 
collections of the Survey, and seems to  be known only from the 
single type specimen used by both Gabb and IVhitfield in their de- 
scriptions. 

F o r ? l ~ t i m t  CUtd locality.-Navesink marl, Monmouth County 
(Gabb). 

Geograpltic dr;Ftribzction.-New Jersey. 

Genus CARICELLA Conrad. 

Cariceila piicata Whitfleld. 

Plate XCI., Figs. 7-8. 

1892. Caricella, plicata Whitf., Pal. N. J., vol. 2 (Monog. U. 
S. G. S., vol. 18), p. 182, pl. 23, figs. 1-2. 

Description.-"Shell small, turbinate or pyr i fom,  with a 
short, broadly conical spire having an apical angle of about 85'. 
Volutions four.or more, not exceeding five, the apical one mam- 
millated; upper surface sloping in the direction of the spire, 
slightly angulated at  the point of greatest diametefand the 
lower extremity slightly attenuated; body of the volution ventri- 
cose; aperture large, nearly three-fourths the length of the shell, 
oblique and someivhat elliptical in general form, canaliculate 
below. Columella slight, as shown by the cavity left by its 
removal, marked by four very distinct, oblique, equi-distant 
folds, the upper one of which is situated nearly a t  the middle of 
the length of the aperture. Body volution marked in the cast 
by a b u t  12 very oblique vertical folds, which are directed 
very strongly forward in passing from above downward, but 
are confined entirely to the region of the angle near the top of 
the volution. No positive evidence of other surface markings 
can be detected on the casts." (Whitfield.) 
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Renrarks.-This species has not been met with in the recent 
collections of the Survey, but the species is a well-marked one 
and cannot be easily mistaken. In some respects the species is 
intermediate in its characters between Caricdla and Volrcta, the 
vertical folds upon the periphery of the shell being like the lat- 
ter genus, while the character of the folds of the colurnella are 
like the former genus. 

F o r t ~ t i o t r  and locolily.-Manasquan marl, Farmingdale 
(Whitfield). 

Geographic distribution.-New Jersey. 

Genus VASUM Bolten. 

Varum conoider Whitfleld. 

Plate XC., Figs. g-10. 

1892. Va~luiz cotloides Whitf., Pal. N. J., vol. 2 (Monog. U. 
S. G. S., vol. 18), p. 83, p l .9 ,  figs. 9 1 0 .  

L)t7scriptiotr,-"Shell rather small, regularly conoidal above 
and below the point of greatest diameter, which is at the upper 
edge of the body volution; spire longer than the shell below, 
as seen from the back of the volution; and very evenly and 
gradually diminishing; number of volutions unknown but appar- 
ently numerous; apical angle about 35'; aperture elongate, 
narrow, becoming pointed below, the length as given by pr* 
jecting the spire of the shell to an imaginary apex is rather 
less than one-third as long as the entire length of the shell; 
columella moderately strong, marked by three proportionally 
strong folds and indications of a smaller fourth one very near 
the base; surface of the cast perfectly smooth, with the excep 
tion of a broad sulcus marking its surface on the last volution, 
at about one-third of the distance below the upper edge, indi- 
cating either a thickening of the inside of the shell or a sinu- 
osity in the outer lip." (1Vhitfield.) 

Remarks.-This species has not been recently collected, and 
it seems to be known only from the type specimen. In the ' 
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absence of the external characters of the shell, the generic posi- 
tion of the species is somewhat doubtful, but it may be allowed 
to remain, for the present, where originally placed by Whitfield. 
The shell has much the appearance of the upper volutions of a 
species of Roxtelldes. 

Formation cud locality.-Navesink marl, near Walnford 
(Whitfield). 

Geographic distribu.tio?t.-New Jersey. 

Family VOLUTIDAE. 

Genus VOLUTODERMA Gabb. 

Voiutoderrna wooirnanl Whittleld. 

Plate XCI., Figs. 18-19. 

1893. Volrrtodert~m l~Vool?~zani Whitf., The  Nautilus, vol, j ,  

pp. 37 and 51, pl. 2, figs. 4-5. 

1905. Volrrtoder?tm woolnunti Johns., Proc. Acad. Nat. Sci. 
Phil. ( ~ g o g ) ,  p. 25. 

Drscripfiott.-"Shell, as shown by the internal cast, somewhat 
more than an inch in length, and having a diameter of the body 
volution of seven-sisteenths of an inch in the cast, being more 
slender than any species yet described. Vdutions largest just 
below the suture and attenuate below, forming a moderately 
long beak; marked in the upper part by eight comparatively 
strong vertical plications, which are obsolete below. Colurnella 
marked by three very distinct folds or ridges, the lowest of 
which is the strongest. These are well marked on the inside 
of the upper volutions." (Whitfield.) 

Remarks.-This species is a very distinct one, and differs from 
other members of the genus in the New Jersey faunas in its 
smaller size and more slender form. 

F'ormnution a#td locality.-Merchantville clay-marl., b o l a  
( 163). 

Geograplzic distributiofr.-New Jersey. 
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Volutoderma bipiicata (Qabb). 

Plate XCI., Figs. 13-17. 

1860. Volt&ilithes biplicata Gabb, Jour. Acad. Nat. Sci. Phil, 
2d ser., vol. 4, p. 300, pl. 48, fig. 6. 

1861. VolzctiIifhes biplicata Gabb, Synop. Moll. Cret. Form., 

P. I49 (93). 
1864. Rostcllites biplicata Meek, Check List. Inv. Foss. N. A., 

Cret. and Jur., p. 21. 

1868. RostelZitcs biplica.tics Con., Cook's Geol. N. J., p. 729. 
1876. Volis.toderma biplicata Gabb, Proc. Acad. Nat. Sci. Phil. 

(18761, P. 292. 
1892. Volutoder~rur: biplicata Whitf., Pal. N. J., vol. 2 (Monog. 

U. S. G. S., vol. 18), p. go, pl. 10, figs. 1-2. 
Igoj. Volzcioderma biplicata Johns., Proc. Acad. Nat. Sci. 

Phil. (rgog), p. 25. 

Dcscriptiolt.-"Shell of medium size, robust, pyriform in out- 
line, with a low spire and very large body volution; whorls 
three to  four, ventricose, largest above the middle and narrowed 
below; aperture very large, elongate, twethirds the length of 
the shell and semielliptical, straightened on the inner side and 
rounded on the outer margin; colurnella strong, marked by two 
strong oblique folds near the middle of its length; surface 
unknown, but on the inner volution of the type and on a smaller 
specimen in the collection Am. Mus. Nat. Hist., N. .Y. City, 
there are a few distant vertical plications, faintly indicated, but 
which do not extend below the most ventricose part of the 
whorl." (Whitfield.) 

Remarks.-A careful examination of the lithologic characters 
of the type of this species has led to the conclusion that it came 
originally from the Merchantville clay-marl. In the recent col- 
lections of the Survey it has been observed most commonly in 
the 'Merchantville, but it also occurs rarely in the Wenonah 
sand. 

F o m t i o n  and locality.-Merchantville clay-marl, Lenola 
(163) ; Woodbury clay, near Matawan (103) ; Marshalltown 
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clay-marl, near Swedesbro (177) ; Wenonah sand, near Cra\\- 
fords Comer ( 1 2 6 ~ ) .  

Geograpltic distribution.-New Jersey. 

Voiutoderma ovata Whitfleld. 

Plate XCI., Figs. 20-21. 

1892. Voludoderma ovafa Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S.,vol. 18), p . g ~ , p l .  10,fig-s. 3-4. 

Descriptio,r.-"Shell below a medium size, subovate in gen- 
eral outline, being large above the middle of the length and 
attenuated toward the base; spire short; its apical angle nearly 
go0 on the internal casts, with strong, rounded volutions and 
very deep, strongly marked sutures ; body volution proportion- 
ally large, forming nearly the bulk of the cast; greatest diam- 
eter a little below the shoulder and rapidly diminishing below; 
aperture large, nearly straight on the inner margin, strongly 
rounded above on the outer margin, and gently curved along the 
lower twclthirds of the length ; columella proportionally strong, 
leaving a large cavity on removal, as seen in the cast; marked b!. 
two strong, very oblique plications or folds above the middle 
of its length, the upper one of which is much the smaller; volu- 
tions marked by distant vertical folds only faintly seen on the 
cast, and only on the upper portions when visible; on the inner 
surface of the cast, between the volutions, the vertical plications 
are strongly marked, as in all the species of the genus yet 
observed; but I have not seen any remains of spiral lines as 
on most of them, still, I presume they have existed." (Whit- 
field). # 

Rcmcrrks.--This species differs from V. biplicata in having 
the greatest diameter of the outer volution higher up, so that 
the shell contracts less rapidly below. The shell closely resem- 
bles Vol~dontorpha gahbi Whitf., and it seems scarcely possible 
that the two sl~oultl be referred to different genera, as Whit- 
field has done, although he seems to have considered the two 
forms to be cogeneric at the time he wrote his description of 
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the species. The two species differ in the number of columellar 
folds, V .  gabbi having only one, while V. ovata has two. 

For~tlnt io~l  alrd locality.-Navesink marl, Atlantic Highlands 
( I&) ,  Crosswicks Creek ( 1g5), Mullica Hill (Whitfield). 

Geographic distribufion.-New Jersey. 

Volutoderma Jamerburgenrlr n. sp. 

Plate XCI., Figs. 22-23. 

Descriptiow.-Shell of medium size, the dimensions of the 
type specimen k i n g :  height, 30 mm.; maximum diameter, 17 
mm. Volutions about four in number, the spire of moderate 
height, apical angle about 58". Suture well defined; just below 
the suture is a rounded ridge marked by conspicuous oblique 
cost2 about one millimeter apart on the outer volution; just 
below this ridge is a narrow, concave band, outside of which, 
upon the shoulder of the voltition, is a serles of strong rounded 
nodes about three mm. apart from center to center on the outer 
volution, which continue longitudinally as strong, rounded 
ribs t o  the anterior extremity of the shell. Surface also marked 
by fine, vertical lines of growth; revolving lines entirely absent. 
The  internal cast is similar in general form, the suture is well 
defined, the volutions are flattened above, o r  even slightly concave, 
towards the aperture, sloping downward to  the line of maximum 
diameter beneath the row of strong nodes on the exterior, below 
which the sides are nearly vertical t o  the suture below, o r  in the 
body volution becoming concave towards the anterior extremity. 
The vertical ribs are shown on the internal casts, but are much 
weaker than upon the exterior of the shell. 

Retnurks.-This species is based upon a natural mould of 
the exterior of the shell with the internal cast of the same indi- 
vidual. I t  is one of the few individuals of this genus from 
the Cretaceous formations of New Jersey whose external char- 
acters are known to  any considerable degree. 

Forrnafio~s artd locality.-Merchantville clay-marl, near 
Jamesburg ( I 40). 

Geographic distribution.-New Jersey. 
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Voiutodrrma abbotti (Gabbbb). 

Plate XCII., Figs. 1-2. 

1860. Volrctilifhes Abbotti Gabb, Proc. Acad. Nat. Sci. Phil. 

( I860), P- 941 PI. 2, fig. 7. 
1861. Voltc,tilithrs Abbotti Gabb, Synop. Moll. Cret. Form.. p. 

I49 (93). 
1864. Volutilithcs ( ?) Abbotti Meek, Check List Inv. Foss. N. 

A., Cret. and Jur., p. 21. 

1868. Volutilithes ( ?) Abbotti Con., Cook's Geol. N. J.! p. 729 
1876. C701utottwrpha Abbotti Gabb, Proc. Acad. Nat. Sci. Phil. 

(18761, P. 293. 
1892. Volutodmnua Abbotti Whitf., Pal. N. J., vol. 2 (Monog. 

U. S. G. S., voi. 18),  p. 173, pl. 21, figs.4-9. 

1905. Volutodmm abbotti Johns., Proc. Acad. Nat. Sci. Phil. 

(1905)l P. 25. 

Description.-"Shell of medium size, elongately oval in gen- 
eral outline, with a very short spire and large body volution 
which forms nearly the entire bulk of the shell, and which is 
nearly evenly convex above and below the middle. Volutions 
about four in number; suture line not very distinct. Aperture 
long and narrow, rather more than two-thirds as long as the 
shell and pointed above and blow. Colurnella comparatively 
strong, marked by three or four very oblique folds of modmte 
strength. Surface of the shell unknown, all the specimens rec- 
ognized being intenpl casts." (Whitfield.) 

Renrurks.-There seems to be some doubt as t o  the proper 
horizon of this species. Gabb described it from "Burlington 
Co., N. J.," which allows a very wide range of horizons from 

, which it might have come. Whitfield states that the lithologic 
character of the specimens indicate that they are from the Tim- 
ber Creek beds, which would make their horizon Vincentown. 
The shell resembles V. biplicaia, but is much more slender and 
the colull~ella is furnished with a larger number o f  folds, there 
being only two in V. biplicata, while in this species there are 
three or four. 

Fonnatiott and locality.-Uncertain. 
Ceogra+hic distribution.-New ~ e r i e ~ .  

NEW JERSEY GEOLOGICAL SURVEY



MOLLUSCA. 

Volutoderma Intermedia Whitfleld. 

Plate XCII., Fig. 3. 

1892. Volictodentm intermediu Whitf., Pal. N. J., vol. 2 

Monog. U. S. G. S., vol. 18)) p. 184, pl. 23, figs. 
14-15. 

19oj. Volutoderm infevmedia Johns., Proc. Acad. Nat. Sci. 
Phil. ( ~ g o g ) ,  p. 25. 

Description.-"Shell of medium size, elongate ovate in out- 
line, with a moderately elevated spire and ventricose volutions, 
the last one of which forms the greater bulk of the shell and 
is most ventricose above the middle. Volutions three to four 
in number and rapidly increasing in size. Aperture semilunate, 
oblique, nearly straight on the inner side, forming a little more ' 

than half of the entire length of the shell as shown in the cast. 
Columella marked by two or three strong, oblique, nearly equi- 
distant plications; outer surface of the shell unknown. The 
inner surface of the volutions in one of the casts, which would 
preserve the markings of the volution within it where any 
existed, is entirely smooth, indicating a smooth shell ; but another 
fragment, which appears to belong to  the species, has the sur- 
face closely lirated with markings of numerous vertical folds 
which have formed nodes at  the junction of the two sets. I t  also 
shoivs three columellar folds, as does the smooth one. The last 
one has bee11 an old shell, much thickened, as indicated by the 
great space between the coils of the cast, while the other which 
bears the markings has been ~maller ant1 very much thinner in 
substance. So we nlay readily suppose that the shell possessed 
both sets of markings in its perfect condition." (Whitfield.) 

Retltarks.-This species has not been met with in the recent 
collections of the Survey. I t  differs from both V. bip1ica.t~ and 
V. nbbottii in the greater height of its spire; in the ventricosity 
of its outer volution it approaches more closely to the former, 
but in the nuriikr of folds ul>oii the colun~ella it resembles the 
latter. 

Forlwcrtion cnld locality.-h.lanasquan marl, near Vincentown 
(Whitfield). 

Geograpltic distribution.-New Jersey. 
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Genus VOLUTOMORPHA Gabb. 

Volutomorpha conradi (Qabb). 

Plate XCII., Figs. 6-7; Plate XCIII., Figs. 1-3; Plate XCIV., Figs. 1-6 

Vol&ilithes Conradi Gabb, Jour. Acad. Nat. Sci. Phil., 
2d ser., vol. 4, p. 300, pl. 48, fig. 10. 

Volt~filitltes Co,zradii Gabb, Synop. Moll. Cret. Form., 

P. I49 (93). 
Fdgulrmio Coltradi Gabb, Proc. Acad. Nat. Sci. Phil. 

(1861)J P' s64' 
Rostellites Cotlradi Meek, Check List Inv. Foss. N. .4., 

Cret. and Jur., p. 21. 

Rostellites Conradi Con., Cook's Geol. N. J., p. 730. 
Volrc~otorplta Conradi Gabb, Proc. Acad. Nat. Sci. 

Phil. ( 1 8 7 6 ) ~  p. 293. 
Voliltomorphai Conradi Tryon, Struct. and Syst. Conch., 

vol. 2, p. 166, p1. 54, fig. 27. 
Vol~~to~norpha conradi Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 71, pl. 6, fig. 21; 

pl. 7, figs. 1-3, 4 5 ?. 
Voliaovwrphar Gabbi Whitf., Pal. N. J., vol. 2 (Monog. 

U. S.G. S., vol. 18) ,p .  73,pl. 7, f ig.6;pl .  8,figs. 1-4. 
Volutotnorph cogwadi Johns., Proc. Acad. Nat. Sci. 

Phil. (1905)~ p. 25. 

Voli~tontorpha gabbi Johns., Proc. Acad. Nat. Sci. Phil. 

( IPS) ,  Pa 25' 

Descriptiott .--"Shell large, some specimens apparently attain- 
ing a length of 4% inches, with a diameter of the largest volu- 
tion of rather more than 1% inches; spire short, o r  only mod- 
erately elevated, although the general form of the shell is some- 
what slender, the body volution, as viewed on the apertural side, 
forms fully four-fifths of the entire length, even in the condi- 
tion of internal casts; upper ~rolutions compact, convex on the 
sides, and rather squarish or suddenly rounded t o  the suture 
on the top; body volution very large and very gracefully swollen 

. 
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>r convex in the upper part, and prolonged and attenuated below, 
'orming a long, gracefully tapered anterior beak with the 
:olumella slightly twisted ; top of the volution rather suddenly 
:ontracted to the suture; aperture: large, very elongate-elliptical 
n outline and prolonged below, where it becomes narrowed as 
.he outer lip approaches the axis; columella slightly twisted and 
narked by from one to three very oblique folds, the middle one 
>f which is usually the strongest; surface of the casts usually 
smooth, with the exception of, in some cases only, a fav  distant 
vertical folds on the upper ones, and on the extreme upper part 
~f the body volution; but where the external features are pre- 
served, the whole shell is marked by strong, rounded, vertical 
folds, and but little less strongly marked, rounded, spiral ridges; 
the spiral ridges moderately distant on the upper part of the 
volution, but becoming less strongly marked and crowded, and 
finally almost obsolete, toward the base." (Whitfield.) 

Rernwks.-More or less imperfect casts of this species are not 
infrequently met with in collections from the Navesink marl of 
New Jersey. A careful comparison of the types of the two species 
V .  copwadi and V. gabbi, shows the two forms to be too closely 
alike to be regarded as specifically different. The separation 
of the two supposed specific forms by Whitfield was based 
almost entirely upon the more robust form and the squarer 
shoulder of V. gabbi, but an examination of numerous examples, 
all from the same horizon, shows the two forms to be only 
extreme individual variations of a common species. 

Forlnnfion m d  1ocdity.-Cliffwood clay, Cliffwood Point 
( 103) ; Navesink marl, Atlantic Highlands ( I O ~ ) ,  near Free- 
hold ( 133), near \.Val11 ford ( I 38" Cross~vicks Creek ( I 47*), 
near Jacobstown ( I 5 0 ) ,  near hlount Laurel ( 166), M~ll ica  Hill 
( I @ ? ) ,  Holmdel (\.lThitfield). 

Geogrcrpltic distribution.-New Jersey. 

Voiutomorpha ponderosa Whittleld. 

Plate XCV., Figs. 1-2. 

1892. Volufomorphu ponderosa Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 72, pl. 8, figs. 5-6; 
pl. 9, figs. 13-15. 
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Description.-"Shell large and moderately ventricose, attain- 
ing a length of 7 or more inches, with a transverse diameter of 
nearly or quite 2% inches; spire moderately elevated, with 
depressed convex whorls; volutions five or more, the last one 
forming nearly or quite three-fifths of the entire length, gently 
convex throughout the upper three-fourths of its length and 
slightly narrowed and extended in front; aperture long elliptical, 
acute above and narrowed in front; sutures between volutions 
rmly moderate; surface, as seen on casts, usually smooth, but 
sometimes showing both vertical and spiral ridges, while on 
the surfaces between the volutions of the casts very distinct 
vertical and spiral ridges appear. On one of the larger indi- 
viduals the columellar lip appears to have been considerably 
thickened, and to have been but very faintly marked by a single 
fold, very obliquely placed; while on the upper portion of its 
surface the ridges of the preceding volution have left their 
imprint, appearing as nearly horizontal folds, though in reality 
being the effect of external markings. The single very oblique 
fold is placed very near the base of the columella, and on some 
specimens appears only as an angulaticm of the columella." 
(Whitfield.) 

Rmrzurks.-This species is probably the largest gastropod in 
the Cretaceous faunas of New Jersey. I t  resembles V. conrodi, 
but it is much more ponderous than that species, with a less- 
extended anterior beak. The volutions of the spire are also pro- 
portionally much longer and less ventricose than in that species. 
and none of the volutions are shouldered at the top. 

Fornzatiot~ and locality.-Navesink marl, Cream Ridge. 
Holmdel, Freehold, eastern Monmouth County (Whitfield). 

Geograpltic distribution.-New Jersey. 

Genus PIE~~OCHILUS Meek. 

Piestochilur bella (Gabb). 

Plate XCVI., Figs. 1-4. Plate XCII., Figs. 4-5. 

1860. Volwtilithes bella Gabb, Jour. Acad. Nat. Sci. Phil., 2d 
ser., vol. 4, p. 300, pl. 48, fig. 7. 
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1861. Volutilit'hes bella Gabb, Synop. Moll. Cret. Form., p 

I49 (93). 
1861. Fulguraria bella Gabb, Proc. Acad. Nat. Sci. Phil. 

(1861), P. 364. 
1864. Rostellites bella Meek, Check List Inv. Foss. N. A., Cret. 

and Jur., p. 21. 

1868. Rostellites bellus Con., Cook's Geol. N. J., p. 729. 
1876. Volutomorpho bella Gabb, Proc.  c cad. Nat. Sci. Phil. 

(18761, P. 293. 
1892. V o l u t m r p h o  (Piestochilus) bella Whitf., Pal. N. J., 

vol. 2 (Monog. U. S. G. S., vol. IS), p. 74, pl. 6, 
figs. 15-18. 

1905. Volutomorpha bclla; Johns., Proc. Acad. Nat. Sci. Phil. 

Descriptiorz.-"Shell, as shown by the cast, elongate, fusiform 
and slender, with moderately full volutions and distinct suture 
lines; spire short, the b d y  volution as viewed from the front 
forming from three-fourths to four-fifths of the entire length, 
and the narrow, anteriorly prolonged aperture more than one- 
half of the length; volutions four or more in number, the last 
one most ventricose above the middle of its length and narrowed 
and prolonged below; columella showing two strong oblique 
folds at about the middle of the aperture; surface unknown." 
( Whitfield.) 

Remarks.-In the original description of this species it was 
said to  come from the "Delaware and Chesapeake Canal," but 
the type specimen in the collection of the Philadelphia Academy 
of Science is labeled in Gabb's handwriting "Cret. N. J." In the 
recent collections of the Survey no specimens have been met with 
which can be referred to  this species. If the type specimen came 
from New Jersey, the lithologic character would indicate that 
it was from the Navesink marl. 

Formation and locality.-Navesink marl, ? Monmouth County. 
Geographic distribution.-New Jersey. 
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Piestochilur kanel Gabb. 

Plate XCVI., Figs. 5-g. 

1861. Voli4fa Karrn' Gabb, Proc. Acad. Nat. Sci. Phil. ( & I ) ,  

P. 323. 
1864. VoliLta Ka,rui Meek, Check List Inv. Foss. N. A.! Cret. 

and Jur., p. 21. 

1868. Voluda ? Kawi Con., Cook's Geol. N. J., p. 730. 
1876. Volu.tomorpha Kcn~ei Gabb, Proc. Acad. Nat. .~ci .  Phil. 

( 1 8 7 6 ) ~  P. 293. 
1892. Volutomorpha (Piestochklus) K m e i  Whitf., Pal. N. J., 

vol. 2 (Monog. U. S. G. S., vol. 18),  p. 76, pl. 6, figs. 
19-20. 

1905. Volt~fomorphu krntei Johns., PrM. Acad. Nat. Sci. 
Phil. ( ~ g o g ) ,  p. 25. 

Description.-"Shell small, short elliptical in outline, with a 
short pointed spire and proportionally long body volution ; ~ ~ o l u -  
tions probably about four, ventricose, largest above the middle 
and attenuate below; aperture large, elongate elliptical, widest 
above the middle and narrow below. Colurnella moderately 
strong, marked by two distinct and distant plications below the 
middle of the aperture; surface of the shell so far  as can be seen 
on the inside of the cast of the outer volution in one of the type 
specimens, marked by a few spiral ridges and by distant vertical 
plications or folds, but which are not transmitted to the internal 
cast in any of the individuals seen." (Whitfield.) 

Remarks.-Internal casts from several horizons have been 
referred to this species with more or less doubt, and the true 
relationships of these various forms can never be prope~ly de- 
termined until the external features of the shells are  better un- 
derstood. One internal cast from the Cliffwood clay (pl. xcvi. 
fig. 7 )  has the form of this species but with evidence of but a 
single columellar fold. I t  is accompanied by an impression of a 
small portion of the exterior of the shell which shows that there 
was a slight thickening of the outer volution at least, just be 
neath the suture forming a very narrow revolving shoulder be- 
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l o w  which there was a narrow, revolving concave band and then 
a row of rather broad, low and short, somewhat obscure nodes. 
Other  casts from the Wenonah sand (pl. xcvi, figs. 5-6) have 
but a single slight columellar fold and approach somewhat in 
their general form the illustrations of P. bellah but differ from 
that species in their lower'vdutions and consequent shorter spire. 
All the shells of this genus have characters which seem to  ally 
them to  some of the forms referred to Odontofims, and further 
material in a more satisfactory condition of preservation than 
has yet been obtained, is highly desirable and indeed absolutely 
necessary, in order t o  make clear our understanding of these 
forms. 

Fornlatioft a d  locality.--Cliffwood clay ?, Cliffwood Point 
(185) ; Wenonah sand ?, near Crawfords Comer ( 1 2 6 ~ )  ; Nave- 
sink marl, Crosswicks Creek ( Whitfield). 

Genus ROSTELLITES Conrad. 

Rortelllter texturatur Whitfleld. 

Plate XCVI., Figs. 12-13. 

1868. Rostcllites Texaltzu Cbn., Cook's Geol. N. J., p. 730. 
(Not R.  texattus Conrad, 1855.) 

1892. Rosfellites texturatw Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., vol. 18), p. 88, pl. 11, figs. 5-6. 

Descriptw9t.-"Shell rather large, very elongate, elliptical in 
outline, pointed at  each extremity, spire very short, conical, with 
scarcely convex volutions, three to  four in n u m k r ;  body volu- 
tion large forming about six-sevenths of the entire length, very 
gently convex throughout its entire length, except near the 
anterior end, where it becomes very slightly recurved; aperture 
very large, but narrow, acute above and below; columellar plaits 
unknown; surface of the shell marked by spiral ridges and by 
vertical lines; the former much the stronger and alternating in 
size where preserved sufficiently well to  show; the vertical lines 
cut the spiral ridges so  as to  break them into nodes on the outer 
shell." (Whitfield.) 

50 PAL 
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Renurrks.-This species differs from R. ilastrtzrs and R. aitgu- 

latics especially in the proportionally shorter spire, in the more 
symmetrical body volution, and in the greater strength of the 
markings of the shell. In general it seems t o  be more character- 
istic of the Merchantville clay, while the others occur most com- 
monly in the Navesink marl. 

Formation and locality.-Merchantville clay-marl, Lenola 
( 163) ; Navesink marl, Holmdel (Whitfield). 

Geograbhic distribzction.-New Jersey, Alabama, Mississippi. 

Plate XCVII., Figs. 1-2. 

Volt~tilithes nestrta Gabb, Jour. Acad. Nat. Sci. Phil., 2nd 
ser., vol. 4, p. 300, pl. 48, fig. 9. 

Volrttiliihes wsai.ta Gabb, Synop. Moll. Cret. Form., p. 

'50 (94). 
Firlffuraria nosuta Gabb, Proc. Acad. Nat. ~ c i .  Phil. 

( 1861 1, P. 364. 
Rostetlites naszitla Meek, Check List Inv. Foss. N. .4., 

Cret. and Jur., p. 21. 

Rostellites w r ~ t u s  Con., Ccmk's Geol. N. J., p. 730. 
Rostellites l~suttts Gabb, Proc. Acad. Nat. Sci. Phil. 

( 1876), P. 294. 
Rostcllites ~ M S U ~ ~ L S  Whitf., Pal. N. J., vol. 2 (Monog. U. 

S. G. S., vol. 18), p.86,pl. 11, figs. 1-2. 

Rostcllites m u t u s  Johns., Proc. Acad. Nat. Sci. Phi!. 

(1905), P. 25. 

Descriptior~.-"Shell of moderately large size, sometimes 
attaining a length of nearly or quite 5 inches. Form slender, 
with a proportionally short, turreted spire, varying from twe 
thirds of the length of the body volution in the casts t o  not more 
than one-thirtl in the shell itself; number of volutions uncertain, 
the type specimen having had about four; body volution slender, 
most ventricose near the upper part, marked by numerous spiral 
ridges with broader interspaces which have possibly been marked 
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by smaller ridges between the large ones; the upper lines nearly 
parallel t o  the suture, but below they become more and more 
oblique, so  that the lower ones become nearly parallel with the 
columella; aperture comparatively broad and the lip thin; 
columella marked by three o r  four very oblique folds, situated 
near the middle of its length; the upper three at equal distances 
from each other and the lower one a little more distant from the 
next above." (Whitfield.) 

Rcnwks.-This is the common member of the genus in the 
fauna of the Navesink marl in New Jersey. The  specimens are 
almost always more o r  less fragmentary, so that the complete 
form of the shell is rarely preserved. I t  is altogether probable 
that the Specimen described by Whitfield as a distinct species 
under the name R .  angulatus, is only a form of the more common 
R. nmu,tus, and it is quite possible that both of them are the same 
as R .  texaftus Conrad. 

For)?utiorr ntld locality.-h:lerchantville clay-marl, Lenola 
( 163) ; Navesink marl, Middletown ( I I 32), near Crawfords 
Corner ( 1 2 6 ~ ) ,  near Holmdel ( 1 2 8 ~ ,  127), Crosswicks Creek 
( 195), Freehold, Marlboro ( Whitfield). 

Geographic dktribu.tion.-New Jersey. 

Rortelllter angulatur Whitfield. 

Plate XCVII., Figs. 3-4. 

1892. Rostellites mgula.ttcs Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., vol. 18), p. 88, pl. 11, figs. 3-4. 

1905. Rostellites artgttlatus Johns., Proc. Acad. Nat. Sci. Phil. 

( 1905) i P. 25. 

Description.-"Shell moderately large and proportionally 
slender, with an elevated spire, as shown by the cast, the only 
condition in which it has been' recognized; body volution forming 
the great bulk of the shell, and the aperture equaling more than 
one-half of the entire length; volutions probably five o r  more, 
flattened on their surfaces with abrupt scalariform sutures; last 
volution flattened o r  obscurely concave below the suture for 
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nearly one-half the length, and abruptly contracted below, form- 
ing an undefined angle a little above the middle of the length of 
the volution, and extended below into a more o r  less slender 
columella; aperture narrow and pointed above, broad and some 
what effuse below ; columella marked by four strong oblique folds, 
the lower one of which is more distant from the next above than 
are the others from each other; surface features unknown." 
(Whitfield.) 

Formatio?t and locality.-Navesink marl, Atlantic Highlands 
(108) .  

Geographic &h.ibutwm-New Jersey. 

Rortelllter blconlcur Whitfield. 

Plate XCVII., Figs. 5-8. 

1892. Rostel1ite.s bico?ticw Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., vol. 18), p. 183, pL.23, figs. 1-11. 

Descriptiom.-"Shell moderately elongated, as seen in the con- 
ditions of internal casts, the only condition in which it is at 
present known. Spire elevated, consisting of about four or five 
volutions, the aperture, which is narrow, forming about two- 
fifths of the length of the entire cast. Volutions moderately con- 
vex, largest at or near the upper margin, indicating something of 
a square, shoulder-like upper surface for the perfect shell; below 
this angulation the upper volutions are slightly convex, and in the 
casts leaving very deep and strong sutures between the different 
whorls of the spire. Lower volution distinctly largest above and 
cone-like in shape, with a short columellar projection b l o w ;  the 
lower half of the volution being more rapidly tapering than the 
upper, forms a slight angulation just below the middle. Colu- 
rnella strong and marked by four nearly equidistant oblique folds, 
the lower one of which is not more than once and a half as far 
from the base as the distance between each fold. Aperture very 
narrow, pointed above and below; surface, as far  as can be seen 
on the internal casts, showing no evidence of longitudinal folds 
o r  revolving lines; but the shell having been quite thick may not 
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field. ) 

Remarks.-This species may be easily distinguished from R. 
n&tu by reason of its proportionally more elongate spire, 
that portion of the shell usually being about one-half its total 
length, while in R.  rtasr~tw the spire is much shorter than the 
body volution. This species is usually much smaller than R .  
nasutrcs, the specimen illustrated by Whitfield being one of the 
largest examples seen. In  the smaller shells the upper margin 
of the volutions is usually not so square and shoulder-like as in 
l!'hitfield's large individual, and the shell approaches Voluto- 
dcriiur ittteriiwdia in form, but it is always more slender than that 
species, and has four strong columellar folds. 

Formatwtt  MI^ locality.-Manasquan marl, near Farmingdale 
( I 38), Squankum (Whitfield). 

Geogra.pkic distrib1~tion.-New Jersey. 

Genus TURRICULA Klein. 

Turrlcula rcalariformis Whitfleld. 

Plate XCVII., Fig. XI .  

1892. Tzirricriln icnlnriforitris l ih i t f . ,  Pal. N. J., vol. 2 

(hlonog. U. S. G. S., vol. 18) ,  p. gj, pl. 11, fig. 9. 

Descriptwlr..-"Shell greatly elongated, the spire being pro- 
portionally slender and composed of numerous volutions, which 
are moderately convex, and moderately increasing in height with 
additional growth ; number unknown; the specimen consists only 
of a portion of the spire containing about five volutions, the 
apex and b d y  volution k i n g  absent; surface marked by strong 
vertical folds which are separated by concave, equally wide de- 
pressions, quite straight and ridged in their direction from su- 
ture to suture, ancl number about 16 to each volution; folds 
crossed by spiral lines, about eight of ~vhich can be counted on 
the exposed part of the volutions, and raised and rounded on 
the top." (Whitfield.) 
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Remarks.-This species differs from T. reileyi and T. leda in 
its more convex volutions and its stronger vertical folds which 
are not flexuose between the sutures. The only known speci- 
men is the type which is much crushed and imperfect. In his 
illustration of the specimen Whitfield has made the revolving 
lines to appear much stronger than they really are  in the spa-  
men. 

Formudion and locality.-Navesink marl, Holmdel (Whit- 
field). 

Ccograpliic distn'btctior~.-New Jersey. 

Plate XCVII., Fig. g. 

1892. Turricula lcda IVhitf., Pal. N. J., vol. 2 (Monog. U. S. 
G. S., vol. 18), p. 93, pl. 11, fig. 7. 

Dcscriptw,c.-"Shell fusiform, with a moderately elevated and 
turreted spire, the apical angle of which is somewhat less than 
30" ; volutions five or six in number, flattened in the direction 
of the spire, or very little convex on the surface, and bordered 
on the lower margins in the cast by a distinct band, which forms 
about one-third of the height; body volution proportionally 
rather more convex in the middle than the others and constricted 
below, forming a beak of moderate length; the height of this 
volution as seen from the back of the outer lip forms, with the 
beak, rather more than one-half of the entire length of the shell; 
shell marked throughout by distinct vertical ridges or folds, 
more numerous and more closely arranged on the body whorl 
than on those above, except perhaps the apical ones, and have 
a slight backward curvature in the middle in passing from su- 
ture to suture; the shell also marked by spiral ridges which, on 
the body volution, are of nearly equal strength with the vertical 
folds, but are invisible on the other volutions in the specimens 
used.'' (Whitfield.) 

Kc~narks.-This species differs from ,T. rkle3.i in its less 
slender form and its proportionally shorter spire with a smaller 
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number of volutions, and in the coarser surface markings. I t  
has not been met with in the recent collections, and like T. reilcyi 
is  known only from the single type specimen. 

Formatwtt and 1ocdity.-Navesink marl, Freehold (Whit- 
field). 

Geographic distributio~~.-New Jersey. 

Turricula relleyl Whitfleld. 

Plate XCVII., Fig. 10. 

1892. Turricrrla Rn'1cg.i Whitf., Pal. N. J., vol. 2 (Monog. U. 
S .G.  S.,vol. 1 8 ) , p . c p , p l .  11, fig.8. 

Description.-"She11 slender, extremely elongated, turreted; 
spire very much elevated and slender; whorls numerous, slightly 
convex on the surface and very distinctly banded on their lower 
margin; body volution proportionally more convex than the 
others, being swollen near the middle of its length; attenuate 
and rostrate below, and nearly or quite one-half the length of 
the shell as  seen from the outside of the aperture; sutures very 
distinct, bordered by a broad band which is very distinctly sep- 
arated from the other part of the volution by an impressed line 
nearly or quite as deep and distinctly markkd as the suture line 
itself; surface of the shell marked by numerous vertical folds, 
with slightly concave spaces between; the folds are narrow and 
distinct, and very slightly bent backward in the middle of their 
length in their passage across the volution, but not interrupted 
perceptibly at the line separating the band from the body of the 
volution, and become obsolete on the rostrated part of the last 
one. Besides the vertical folds, the entire shell is marked by 
sharp, closely arranged spiral lines, which are finer and more 
numerous on the upper part, becoming more distant and stronger 
below, especially on the lower part of the last volution, where 
they seem to have alternated with finer intermediate stria. This 
latter feature may be only apparent, however, as the condition 
of the specimens is not such as entirely to establish this feature 
as a character of the shell. The crossing of the vertical folds by 
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the spiral stria in the upper volutions produces a very decided 
and beautifully cancellated structure." (Whitfield.) 

Remarks.-This species has not been met with in the recent 
collections of the Survey, and in fact is known only from the 
single type specimen. 

Formation a d  locality.-Navesink marl, Freehold (Whit- 
field). 

Geographic distribution.-New Jersey. 

Super-family TOXOGLOSA. 

Family. 0ANOHLLARIIDA.E. 

Genus CANCELLARIA Lamark. 

Cancellaria rubalta Conrad. 

Plate XCVIII., Fig. I .  

1869. Cancellaria. slcbalta Con., Am. Jour. Conch., vol. 5, p. 100. 

pl. 9, fig. 22. 

1892. CmcellarM (?t~rz'ca) n&alta Urhitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18),  p. 95, pl. 12, figs. 

24-25. 
1905. Cmlcellaria nlbalta Johns., Proc. Acad. Nat. Sci. Phil. 

(1905)~ P. 26. 

Descriptio~t.-"Shell small, slender or elongate-fusiform, with 
an elevated spire composed of moderately convex volutions, 
which may have been, as the author says, six in number; sutures 
quite distinct ; body volution proportionally large, forming con- 
siderably more than half the length of the shell ; aperture rather 
large, obliquely elliptical with the outer side more rounded than 
the inner; acute above and apparently so below; outer lip 
strongly crenulate within; inner lip coated with a deposit, but 
not sufficiently heavy to conceal the surface markings of the 
shell beneath it, which show through and present somewhat the 
appearance sf plaits; axis apparently slightly perforated; sur- 
face marked by strong and deep vertical and spiral grooves with 
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sharp ridges between, which produce aspirate nodes by their 
intersection; I I o r  12 of the longitudinal ridges may be 
counted on the inner half of the last volution and six of the 
spiral ridges above the top of the aperture. The upper two or  
three volutions appear t o  have been smooth, o r  nearly so, as 
originally described." (Whitfield.) 

Columella marked by two well-defined revolving folds below 
the mid-height of the aperture. 

Remarks.-This is one of the very characteristic species of 
the Woodbury clay, although a single individual has been found 
in the Merchantville clay. I t  is a rather common species a t  
b r i l l a rd ,  but like so many of the members of the fauna a t  this 
locality, it grows to  a larger size than a t  Haddonfield, the locality 
from which the spe'cies was originally described. Whitfield's 
illustration of the type specimen is about two and one-half times 
enlarged, the specimen itself being about 8.5 mm. in height. The  
Lorillard specimens are frequently 12 mm. in height, and the 
largest ones are nearly 20 mm. I t  is a beautiful little shell and is 
always easily recognized by its reticulate surface markings, 
which are usually preserved in great perfection in the moulds 
of the exterior of the shell. 

For~nution and locality.-Merchantville clay-marl, near Mat- 
awan ( IOI ) ; Woodbury clay, Lorillard ( I O ~ ) ,  near Matawan 
( I O ~ ) ,  Crosswicks ( 1 6 8 ) ~  near Haddonfield ( 164, 183). 

Geographic distribution.-New Jersey. 

Cancellaria rmockl n. sp. 

Plate XCVIII., Figs. 2-3. 

Description.-Shell with about three volutions in the cast; the 
dimensions of two of the type specimens are:  height, 18.5 mm. 
and 15.5 mm. ; maximum diameter, 12 mm. and 10 mm. ; height 
of aperture, 12 mm. and 9.5 mm. The  upper surface of the 
volutions is nearly horizontal adjacent t o  the suture, but the 
sides round rapidly downward becoming nearly parallel with 
the axis of the shell a t  about one-fourth the distance from the 
suture to the anterior margin of the outer volution, from' this 
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point the su r fxe  is gently convex to a point about twethirds 
the distance from the suture to  the anterior margin, below which 
it contracts rather abruptly to the umbilical margin; the shell 
is not produced into an anterior canal. In the casts the umbilical 
cavity is narrow, indicating an imperforate or a very narrowly 
perforate shell, columella marked by three faint revolving folds 
situated below the middle of the inner lip of the aperture. Sur- 
face of the shell as seen in impressions of the exterior, marked 
by rather strong, regular transverse ribs which curve backward 
from the suture until they cross the somewhat rounded shoulder 
of the shell, below which they are nearly vertical; about 20 to 
22 of these ribs occupy the larger volutions, but they do  not 
cross the lower contracted portion of the outer volution; surface 
also marked by narrow, raised, revolving lines, six or eight of 
which occupy the nearly vertical stirface of the outer volution 
and the volutions of the spire, with the vertical ribs dividing that 
surface of the shell into tlepressed, quadrangular spaces; about 
six similar revolving lines are also present upon the lower con- 
tracting portion of the outer volution, continuing to the um- 
bilical margin, all the revolving lines exhibit some tendency to 
alternate in size. 

Retuurks.-This species differs from C. nlbalta, with which it 
is associated, in its much more robust form and in its larger size. 

Forr)latiotl orld locality.-Merchantville clay-marl, near Mat- 
awan ( 101) ; lioodbury clay, Lorillard ( roa),  near hIatawan 
( 103). 

Geograplric disfriblrtion.-New Jersey. 

Genus TURBINOPSIS Conrad. 

Turblnoprir deprerra Oabb. 

Plate SCVIII., Figs. 6-11. 

1861. T~lrbinopsis dcpressa Gabb, Proc. Acad. Nat. Sci. Phil. 
(1861), p. 321. 

1864. T~trbir~opsis dcprcsnts Meek, Check List Inv. Foss. N. A,. 
Cret. and Jur., p. 19. 
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1868. Turbinopsis depressus Con., C d s  Geol. N. J., p. 729. 
1905. Turbinapsis depressa Johns., Proc. Acad. Nat. Sci. Phil. 

(1905)i P- 26- 
1892. ModUlw lapidosa Whitf., Pal. N. J., vol. 2 (Monog. U. 

S. G. S., vol. 18), p. 152, pl. 17, figs 6-8. 
1905. Twbitlopsis lapidosa Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 26. 

Description.-The dimensions of one of the specimens, an 
internal cast, are: height, 14 mm.; maximum diameter of the 
outer vdution, 14 rnm. Shell broadly umbilicate, with two or 
three volutions, spire depressed, suture about flush with the sur- 
face. Outer volution gibbous, its greatest width above the middle, 
periphery rounded, the upper and lower surfaces both convex, 
the slope of the upper surface to the suture more abrupt than the 
slope of the lower surface, contracted below to a very short an- 
terior canal. Surface of the outer volution marked with revolv- 
ing costa, probably about seven or eight in number, and by 
transverse ribs of about equal strength, with interspaces about 
equal to those between the revolving cost%; the points of inter- 
section of the revolving and transverse ribs are elevated into low 
nodes. Internal casts smooth or marked by more or less in- 
distinct revolving ribs, the surface rounded f rom the suture to 
the angular umbilical margin, the greatest thickness of the volu- 
tion about its mid-height; columellar cavity very broad, marked 
by a single strong and sharp revolving fold situated near the 
anterior margin. 

Rmtarks.-This species usually occurs in the condition of 
internal casts, but at  one locality in the Wenonah sand impres- 
sions of the exterior have been collected which show the character 
of the external surface markings of the shell. There seems to 
be no essential difference between the shell which Whitfield 
described as Modzdics laptdosw and the type of Twbinopsis 
depressus. \%'hitfield's specimen exhibits the revolving ribs upon 
the cast somewhat more clearly, and the spire is a little more 
depressed than Gabb's type, but these differences can be con- 
sidered as nothing greater than individual varieties, certainly not 
of specific importance. 
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Formatiott arui locality.-Wexionah sand, near Craw fords Cor- 
ner ( 1 2 6 ~ )  ; Navesink marl, near LValnford ( 148'). 

Gcographk dilctriheLtion.-New Jersey. 

Turbinoprir angulata Whitfleld. 

Plate XCVIII., Figs. 12-13. 

1892. Turbirropsis a~tgulata Whitf., Pal. N .  J., vol. 2 (Nonog. 
U. S. G. S., vol. 18), p. 101, pl. 12, figs. I 7-18. 

1905. Tz~rbinopsis m~gzifata Johns., Proc. -\cad. Nat. Sci. Phil. 
( '9051, P. 26. 

Descriptim.-"Shell rather above the usual size, short conical. 
and rather obese in general form, oblique as seen from the back: 
composed of two and a half or three volutions, which increase 
somewhat rapidly in size with increased growth; apical angle 
about 70" ; volutions ventricose, obliquely flattened on the upper 
side and obtusely round-pointed below, with a quite distinct 
angulation at the upper third, or just above the upper third of the 
length, as seen on the last one, and a less distinct one below the 
middle, dividing the body volution into three sections, of which 
the middle one is rather broader than the others and imperceptibly 
flattened ; above the body 1-olution the whorls are marked by about 
eight vertical folds, or angulations representing folds, which do 
not extend to the suture line on the cast, the only condition in 
which it has been observed; aperture elongate ovate, largest 
below; columellar Cavity in the cast of medium size. marked at 
the base by a distinct groove, indicating the presence of a tooth- 
like ridge on the shell, showing the generic position of the species: 
the surface has also been marked by spiral lines o r  ridges, 1 5  or 
more in number, on the last whorl near the lip, very perceptible 
on the surface between the whorls in the cast." (Whitfield.) 

Forrlmiion a d  locality.-Navesink marl, Crosswicks (Whit- 
field ) . 

Geographic distribz6tion.-New Jersey. 
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Turbinopris 'I elevata Whitfleld. 

Plate LXXXIII., Figs. 14-15. 

1902. Ttirbittopsis elcvaJa Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., 1701. 18), p. 102, pl. 12, figs. 13-14 (not 
figs. 10-12). 

1905. Tzirbittopsis elmafa Johns., Proc. Acad. Nat. Sci. Phil. 
( 1905 1, P. 26. 

Descriptwtt.-"Shell of moderately small size as indicated by 
internal casts only; spire elevated, consisting of but few whorls, 
which in the casts are widely disconnected, indicating a thick 
shell or  whorls disconnected in the shell itself, which is most 
probable; volutions convex, rounded above and on the periphery, 
but compressed and wedge-form below ; aperture elongate-ovate, 
rounded above, but wedge-shaped below; umbilical opening, in 
the cast, quite large, smooth, not showing any indication of the 
spiral tooth-like ridge; surface of the cast showing rather dis- 
tant vertical folds, but very little indication of spiral stria, the 
shell being probably too thick for them to be transmitted to the 
cast." (Whitfield.) 

Renurks.-This species and the closely-allied T. curta have 
been among the most puzzling of the gastropod shells in New 
Jersey collections, in regard to their generic relations. The 
species are only known from internal casts, which, of course, 
makes their generic reference the more difficult. The essential 
characters common to both are the broad columellar cavity which 
undoubtedly indicates an umbilicate shell, the absence of colu- 
mellar folds, and the more or less distinct vertical plications of 
the shell. I t  seems impossible to refer them to Tzlrbinopsis 
where they are placed by Whitfield on account of the entire a b  
sence of columellar folds, the members of that genus being char: 
acterized by one strong fold upon the columella situated very 
low down. In their essential characters these species seem to 
agree with some of the shells referred to Pyrifusw by Whit- 
field, especially P. d l i c a e n s i s  and P. mucfarlandi. P. mullicaensis 
does not have quite so broad a columellar cavity relatively and 
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the shell is marked by stronger vertical folds. The columellar 
cavity of P. ttlncfarlawdi, however, is nearly as  broad as  that of 
T. elevata. The casts described by Whitfield as Rostellaria curta 
also resemble those called Twbitropsis elezmta by the same author, 
and at least one of the type specimens of that species is certainly 
identical with T. clevata. 

Although the casts under consideration are certainly not mem- 
bers of the genus Tttrbinopsis, they will be allowed to remain 
where they were originally placed by their author, because their 
reference to any other genus is just as unsatisfactory. Not until 
specimens preserving the' external features of the shell are secured 
can their relations be properly determined. 

The species is closely allied to T. cwta, and three of the figures 
of T. elevata, published by Whitfield, are said by Johnson to rep- 
resent the other species, leaving but a single specimen as the type 
of the species. 

Formatiofr, and locality.-Navesink marl, near Crawfords Cor- 
ner ( I ~ 6 ~ ) ,  Crosswicks Creek ( 14g), Mullica Hil l  ( 169). 

Geograpltic distributiotr.-New Jersey. 

Turblnopsl6 7 curta Whitfleld. 

Plate XCVIII., Figs. 4-5. 

1892. Turbi~topsis curto Whitf., Pal. N. J., vol. 2 (hfonog. U. 
S. G. S., vol. r8) ,  p. 102,pl. 12, figs. 3-6. 

1905. Turbinopsis czrrta Johns., Proc. Acad. Nat. Sci. Phil. 
( '905), P. 26. 

Description.-"Shell small, turbinate, with a short spire, show- 
ing in the cast only about three volutions in all, the last of which 
forms the great bulk of the shell; volutions .largest at the top 
and contracted below to the sharp base bordering the umbilical 
cavity; this latter feature proportionally wide, indicating a large 
umbilicus in the shell; aperture elliptical, sharply angular below 
and sharply rounded above; oblique and more rounded on the 
outer than on the inner side; columellar lip not showing evidence 
of a tooth on the cast, and probably destitute of such appendage; 
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casts  showing n o  indication of vertical folds or  revolving lines." 
( Whitfield.) 

Remarks.-This species may be recognized by its low spire, 
as compared with T. elevata. T h e  two species are closely allied, 
a n d  it is possible that this is really only an immature form of that 
species. 

For?natiot~ atzd locality.-Navesink marl, Atlantic Highlands 
( I o8), Crosswicks Creek ( 149). 

Ceogra&ltic distribzction.-New Jersey. 

Turbinopsis ? major Whltfleld. 

Plate LXXXIII., Figs. 7-8. 

1892. Turbinopsis major Whitf., Pal. N. J., vol. 2 (Monog. U. 
S.G.S.,vol.18,p.103,pl.12,figs.15-16. (Notfigs. 
21-23.) 

Dcscriptiort.-The dimensions of the type specimen are : height, 
with the spire incomplete, 27.5 mm.; probable total height, 32 
mm.; maximum diameter, 23 mm. Volutions large, heavy and 
massive, strongly rounded on the surface, and probably about 
five in number; spire short, the apical angle having been about 
60°, making the height of the spire above the top of the body 
volution, when measured on the back of the shell, about equal to 
the length of the body volution from that point downward; aper- 
ture obliquely elliptical-ovate, as  in other species of the genus; 
columellar cavity in the cast very large, the lower edge being 
raised above the general surface, indicating a notch or  groove at  
the base of the aperture in the shell, with a rounded callosity 
above it, forming or  representing the tooth o r  fold on the colu- 
mellar. 

Retrwrks.-Ltrhitfield evidently had two different shells before 
him when he described this species. The  larger specimen which 
he has illustrated resembles those large casts which he described 
under several different names, and which are all referred t o  
Atlchirra abrupta in this report. The  smaller specimen only is 
here considered as typical of the species. I t  is by no  means cer- 
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tail1 that it is a member of the Turbitlopsis, indeed it 
probably does not belong there. However, it cannot be placed in 
any genus satisfactorily and may be allowed to stand for the 
present where it was originally placed, awaiting the discovery of 
more perfectly preserved specimens. 

Forttlotioft and locality.-Navesink marl. Navesink Hills 
(IVhitfield). 

Geograbltic distribution.-New Jersey. 

.Genus MOREA Conrad. 

Morea naticella Gabb. 

Plate XCVIII., Figs. 14-15. 

Purpztra (Morea) naticella Gabb, Jour. Acad. Nat. Sci. 
Phil., 2nd ser., vol. 4, p. 301, pl. 48, fig. 14. 

Morca naticella Gabb, Synop. Moll. Cret. Form., p. I 15 
(59). 

Morea nuticella Meek, Check List Inv. Foss. N. A.. Cret. 
and Jur., p. 19. 

1Clorea naticella Con., Cook's Geol. N. J., p. 729. 
Pjvopsis Naticoides Whitf., Pal. N. J., vol. 2 (Monog. 

U. S. G. S., vol. 18), p.43,pl.2,figs. 5-7. 
Morca nuticella IVhitf., Pal. N. J., vol. 2 (Monog. U. S. 

G. S., vol. 18), p. 97, pl. 12, figs. 19-20. 
Pyropsis nuticoides Johns., Proc. Acad. Nat. Sci. Phil. 

(1905)J P. 24. 
Morea noticclla Johns., Proc. Acad. Nat. Sci. Phil. 

(1905)J P. 26. 

Descn'ptiott.-Shell of medium size, subglobular or subpyri- 
form, with three or four ventricose volutions, which are most 
inflated on the upper third; the dimensions of a nearly complete 
internal cast are: height, 19 mm.; maximum diameter, 16 mm.; 
height of aperture, 17 mm.; width of aperture, 8 mm. Spire 
rather low ; aperture broadly elliptical, pointed above and obtusely 
so at the base; columellar cavity of medium size, with a single 
strong spiral ridge near the anterior margin. Surface of the shell 
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marked by from 8 t o  11 strong spiral ridges, leaving a plain 
space a t  the base of the shell equal in width to that of two of the 
ridges; surface marked also by somewhat more distant, trans- 
verse, broadly rounded ridges, which are nodose at  the points of 
junction with the revolving ridges. 

R m k s . - T h i s  species is apparently restricted to the fauna of 
the Merchantville clay. I t  may be easily recognized by its 
low spire, its surface markings, and by the strong columellar fold 
situated just within the umbilical margin. The type of the species 
is a large example, and has the markings more strongly impressed 
upon the surface of the cast than is usually the case. The speci- 
men which Whitfield has described as Pyropsis ruaticoides must 
be referred to this same species, and this specimen perbps  rep- 
resents more nearly the usual form of the species. The shell 
which has been described as  Turbinopsis plicata is another closely 
allied shell, certainly congeneric, although it is probably a distinct 
species characterized by a somewhat higher spire and a broader 
umbilicus. 

Formc~tw?~ and locality.-Merchantville clay, Lenola ( 163). 
Geographic distributiotr.-New Jersey. 

. , < ;  . 
Morea pllcata (Whitfleld). 

. 9  

Plate XCVIII., Figs. 1617. 

I 892. Turbinopsis plicata Whitf., Pal. N. J., vol. 2 ( Monog. U. 
S. G. S., vol. 18), p. 104 pl. 12, figs. 1-2. 

1905. Turbinopsis plicata; Johns., Proc. Acad. Nat. Sci. Phil. 

( 19051, P. 26- 

Description.-"Shell small, and known only from internal 
casts; spire elevated and erect, composed of but few volutions, 
probably not more than three in the shell; widely separated in 
the casts by the sutures and very rapidly increasing in size; um- 
bilical opening very large and very distinctly marked, near the 
base of the columella, by a deep, narrow groove, indicating the 
presence of a rather strong, tooth-like ridge at the base of the 
columella; columella concave, giving an elliptical form to  the 

51 PAL 
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filling of the aperture which nearly equals one-half the height of 
the entire cast, and is very oblique as seen in front, but from 
the back appears rather patulose and spreading; surface of the 
cast marked by numerous vertical folds or plications, which are 
quite distinct on the cast and closely arranged ; the outer half of 
the last volution, however, does not retain them so distinctly." 
(Whitfield.) 

Remarks.-This species resembles M. naficella, but it is more 
elongate, with a higher spire, more loosely coiled volutions and 
a much broader umbilicus, as indicated by the width of the urn- 
bilical cavity in the cast. 

Formation am! locality.-Navesink marl, Atlantic Highlands 
( 108), Crosswicks Creek (Whitfield). 

Geogra4ltic distribution.-New Jersey. 

Genus PLEUROTOMA Lamark. 

Pleurotoma farmlngdrlenala Whitfleld. 

Plate XCVIII., Figs. 18-19. 

1892. P1eutrotor1t.a farlningdalensis LVhitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 185, pl. 23, figs. 3-4. 

Descriptiott.-"Shell of medium size, with an elongated, tur- 
reted spire, composed of numerous angularly ventricose volu- 
tions, which ascend rapidly, the entire number unknown; apical 
angle about 30' ; body volutions proportionally larger than those 
above, contracted below and rapidly decreasing in diameter, 
terminating in a short anterior beak, the length of which is not 
known; periphery biangular on the outer twethirds of the body 
whorl, as seen on the cast; columella slender, smooth; aperture 
moderately large; outer lip straightened along the middle; volu- 
tions marked on the angle by short, oblique, vertical plications or 
elongated nodes, which are directed slightly forward below. and 
are confined to the larger part of the volution on all above the 
last one, where they are slightly visible on the lower angle. About 
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12 of the vertical nodes may be counted on a single volution. 
The upper side of the last volution is slightly concave between 
the angle and the suture line, marking the probable position of 
the notch of the outer lip, although on the cast this feature itself 
cannot be positively traced." (Whitfield.) 

Renurrks.-This is a rare species and has not been met with 
in the recent collections of the Survey. All the known examples 
of the species are more or less fragmentary, and the characters 
are  not preserved in as satisfactory a manner as might be desired. 

Fortnatiotr mid locality.-Manasquan marl, Farmingdale 
(Whitfield). 

Geographic distribzction.-New Jersey. 

Genus CITHARA Gray. 

Cithara cro66wicken6i6 Whitfleld. 

Plate XCVIII., Figs. e 2 1 .  

1892. Cithura Cross-z~ricke?l~is Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. 18), p. 107, pl. 13, figs. 7-8. 
1905. Cithara crosszoickensis Johns., Proc. Acad. Nat. Sci. Phil. 

(1905), P. 26. - 

Description.-"Shell of moderate size or larger, subfusiforrn 
or turriculate, the spire as  long as or longer than the length of the 
body volution and beak, only moderately slender, the apical angle 
being about 30" to 35O, and the number of volutions probably 
about five; all the specimens being imperfect and mostly casts, 
the exact number can not be determined; body volution large in 
proportion to the others, quite ventricose in the upper part and 
contracted below to form the short beak; upper volutions only 
moderately ventricose; suture, in the casts, strongly marked and 
the volutions rather abrupt on the upper margin; aperture large, 
angular above, and more sharply so below; colurnella strong, 
leaving a moderately large cavity by its removal, which, in the 
most perfectly formed cast, shows evidence of a single, rather 
strong, oblique plication on the lower part; volutions marked by 
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distant, strong and angular vertical folds, extending from the 
suture to near the base of the beak on the body volution, and fm 
suture to suture on the others, wen on the casts; surface of the 
shell marked by very fine transverse str iz parallel to the folds, 
which are only slightly directed forward in their lower part; and 
by extremely faint indications of faint thread-like, raised, spiral 
lines, divided by broad flattened interspaces." (Whitfield.) 

Remarks.-This species is closely allied t o  C. troullicamsis, but 
according to Whitfild it is larger, with a more elevated and more 
slender spire, with the body volution proportionally larger, and 
the suture much more distinct. The species is apparently less 
common than C. mdlicaensis, as it has not been met with in the 
recent collections. The internal casts of this species closely 
resemble those of Odontofilsus ~ ~ d i a t t s ,  but they can be dis- 
tinguished from that species by the absence of the columellar fold. 

For~natwtz a id  locality.-Navesink marl, Crosswicks Creek 
(Whitfield). 

Grographic distribt~tion.-New Jersey. 

Cithara mullicaensls Whitfleld. 

Plate XCVIII., Figs. 22-48. 

1892. Cithara Mzillicaemb Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., vol. 18), p. 106, pl. 13, figs. 2-6. 

Descriptwlz;.-"She11 moderately large and robust for its 
length, with a short, obtusely pointed spire and very large body 
whorl, which constitutes nearly the entire bulk of the shell; the 
spire, measuring fr& the swell of the body volution when look- 
ing upon the front of the shell, forming a b u t  two-fifths of the 
entire height; volutions four and a half to five in number, short, 
indistinctly marked and the sutures obscure; the M y  whorl some- 
what produced below, forming a short canal; aperture large, 
elliptical, pointed above and notched below; and a b u t  equaling 
one-half the length of the shell; surface of the shell marked with 
strong, longitudinal ribs, which are quite distant and number 
only about 10 on the body whorl; the ribs are strong, sharply 
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elevated, with concave interspaces, and with fine longitudinal 
lines of growth marking the surfaces ; and the whole crossed by 
elevated thread-like raised lines, distant and distinct, but most 
plainly marked on the ridges ; on the internal casts, the most usual 
condition, the spire is more elevated and the form less robust, 
with more distinct sutures and the volutions more ventricose, 
while their surfaces are less strongly marked by the longitudinal 
ribs, and no spiral lines are visible; no evidence of markings can 
be detected on the columella, either on the shell or on the cast. 
The  outer lip of the aperture appears to have been slightly thick- 
ened, but no evidence of internal striae exists. The features of the 
notch in the outer tip cannot k ascertaind" (Whitfield.) 

Rewks.-This is a well-marked and easily recognizable 
species, and at  Mullica Hill it not infrequently occurs with the 
shell preserved. The internal casts are sometimes almost entirely 
smooth, without any indications of the vertical folds of the shell. 

Formation and locality.-Navesink marl, Atlantic Highlands 
( I O ~ ) ,  Middletown ( I  13*), near Red Bank ( I ~ o ) ,  near Craw- 
fords Corner ( 1 2 6 ~ ) ,  Crosswicks Creek ( 1 q 4 ,  1g5), Mullica 
Hill (169). 

Geographic distribution.-New Jersey. 

Sub-clars EUTHYNEURA. 

Order OPISTHOBRANCHIA 

Sub-order TECTIBRANCHIATA. 

Family AOTAEONIDU. 

Genus ACTAEON Montfort. 

Actaeon cretacea Gabb. 

Plate XCIX., Figs. 1-6. 

1845. Tornatello Forbes, Quart. Jour. Geol. Soc. Lond., vol. I, 

p. 63, text fig. c. 
1861. Actaon; cretacea Gabb, Proc. Acad. Nat. Sci. Phil. 

(1861), p. 318. 
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Acteon ovoidea Gabb, Proc. Acad. Nat. Sci. Phil. 

(18611, P. 319. 
Acteon ovideo Meek, Check List Inv. Foss. N. A., Cret. 

and Jour., p. 17. 
Acteoll cretacea Meek, Check List Inv. Foss. N. A., Cret. 

and Jur., p. 17. 
Actcem cretacei Con., Cook's Geol. N. J., p. 728. 
Acteon ovoideo Con., C d ' s  Geol. N. J., p. 728. 
Acteon cretacea Whitf., Pal. N. J., vol. 2 (Monog. U. S. 

G. S.,vol. 18) ,p .  158,pl. 19,figs.g-12. 
Acteon ovoidea Whitf., Pal. N. J., vol. 2 (Monog. U. S. 

G. S., vol. 18), p. 162, pl. 20, figs. 5-6. 
Actceofi F o r b e h n o  Whitf., Pal. N. J., vol. 2 (hionog. 

U. S. G. S., vol. 18),  p. 157, pl. 19, figs. 17-22. 
Actceon subowoidw Whitf., Pal. N. J., vol. 2 (hlonog. 

U. S. G. S., V O ~ .  IS) ,  p. 155, pl. 19, figs. 14-16. 
Acfcrott cretacea Johns., Proc. Acad. Nat. Sci. Phil. 

('905)l P. 18. 
A c t ~ o a  forbeskm Johns., Proc. Acad. Nat. Sci. Phil. 

(1905) 1 P. '9. 
Act~ovr ovoicEea Johns., Proc. Acad. Nat. Sci. Phil. 

( 1905), P. '9. 

Descriptiott.-Shell variable in size, subovoid in general form, 
with a moderately elevated spire; the dimensions of two indi- 
viduals are : heighc 39 mm. and 20 mm. ; maximum diameter, 2 j 

mm. and 1 I .5 mm. ; height of spire, 10 mm. and 7 mm. ; height 
of aperture, 29 mm. and 13 mm. Volutions four or five, with 
distinctly marked sutures in the cast; body volution large, form- 
ing the greater bulk of the shell, moderately convex in the middle 
and slightly pointed below; aperture large, about twethirds of 
the total height of the shell, pointed at the upper end, and mod- 
erately increasing in width anteriorly, its greatest width consid- 
erably below the middle, obtusely pointed below. T h e  columellar 
cavity in the casts rather wide and furnished with a single mod- 
erately strong tooth at about the broadest part of the aperture, 
which is often but weakly developed; surface of the shell 
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obscurely marked on the cast by a few rather broad spiral lines, 
which externally, as indicated by impressions, are narrow im- 
pressed lines. 

Remarks.-The type specimens of A. cretacea, A. ovoidea and 
A. forbesicnut, are all from the Navesink marl, and a careful con- 
sideration of all these specimens, as well as numerous others, 
has led to the conclusion that they all represent a single species, 
for which the prior name A. cretwea must be adopted. Whit- 
field's type of A. subovoides is also the type of Gabb's A. ovokka. 
The several specimens which have been studied are somewllat 
variable as regards the proportional height of the spire, the 
diameter of the shell and in the strength of the columellar fold, 
but none of these variations appear to be constant enough or 
strongly marked enough to be considered as of specific value. 
The species sometimes attains a large size, as indicated by the 
dimensions of the large individual given above, but the more - 
usual size of the species is that of the smaller individual whose 
dimensions are given. Besides occurring in the Navesink marl, 
the species has been recognized in the recent collections of the , 

Survey, only in the Wenonah sand. 
Formaitwn and locality.-Wenonah sand, near Crawfords Cor- 

ner ( 1 2 6 ~ )  ; Navesink marl, Atlantic Highlands ( 108), Cross- 
wicks Creek (149). 

Geographic distribution.-New Jersey. 

Actaeon pabbana Whittleld. 

Plate XCIX., Figs. 7-8. 

1860, Act~onirln biplicafa Gabb, Proc. Acad. Nat. Sci. Phil. 
(1860), p. 93, pl. 2, fig. 13. (Not Actaeon biplicata 
IYOrbigny.) 

1861. Actaeonina biblicata Gabb, Synop. Moll. Cret. Form., p. 
94 (38). 

1864. Solidldo biplicata: Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 17. 

1868. Solidzcla biplicata Con., Cook's Geol. N. J., p. 728. 
1876. Actceon biplicata Meek, Rep. Inv. Cret. and Tert. Foss. 

Up. Mo., pp. 281 and 282. 
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1892. Acteon Gabbma Whitf., Pal. N. J., vol 2 (Monog. U. 
S. G. S., vol. IS), p. 176, pl. 19, figs. 23-25. 

IPS. Actceon, gabbarn Johns., Proc. Acad. Nat. Sci. Phil 
( I P S ) ,  P. 19. 

Descriptio?t.-"Shell of medium size, elongate ovate or sub 
cylindrical in outline, spire moderately elevated, entire length 
and number of volutions unknown. Body volution cylindrical in 
the upper half, obtusely rounded below. Aperture narrow, 

I pointed and very contracted above and rounded below, about 
four-fifths as long as the length of the body volution, measured 
on the same side. Columella slightly twisted below and marked 
by a single tooth near the base, a s  determined by the groove 
showing on the cast. Surface of the shell marked by fine spiral 
lines, the number undeterminable from the specimens examined." 
(Whitfield.) 

The dimensions of an internal cast incomplete a t  the apex are: 
height, 25.5 mm.; if complete, it would doubtless be at least 30 

mm.; maximum diameter, 11.5 mm.; height of aperture, 18.5 
mm. 

Retwrks.-In the recent collections of the Survey this species 
has been observed only from the Woodbury clay, although the 
types of the species are apparently from the Navesink marl. 
The species differs from A. cretacea in its much more elongate 
and cylindrical form. I t  apparently resembles the shell described 
from Mississippi by Conrad as Solidulus lintewl, but no exam- 
ples of that species have been available for comparison, so that 
it cannot be determined whether the two are identical o r  not. 

Forntatiott a d  locality.-Wdbury clay, Lorillard (roz), 
near Matawan (103) ; Navesink marl (Coll. Phil. Acad. Sci.). 

Geograbtic distribution.-New Jersey. 

Family RINGIaULIDU. 

Genus AVELLANA d'mbigny. 
Aveilana bullata (Morton). 

Plate XCIX., Figs. 9-11. 

1834. Tornitella ? bdlata Mort., Synop. Org. Rern. Cret. Gr. 
U . S . , p . 4 8 , p l .  5 , f ig . s .  

' Jour. Acad. Nat. Sci. Phil., md ser., "01. 3, p. 3~4,'~1. 35, fig. lo. 
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1861. Soliddo b d l d o  Gabb, Synop. Moll. Cret. Form., p. 137 
(81). 

1864. Solidda (?)  bdla.fol Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 17. 

1868. Solidula bullata Con., Cook's Geol. N. J., p. 728. 
1892. Avellana bdlata Whitf., Pal. N. J., vol. 2 (Monog. U. 

S. G. S., vol. 18), p. 163, pl. 20, figs. 1-4. 
1905. Avellana bdlata Johns., Proc. Acad. Nat. Sci. Phil. 

(IPS),  P. 19. 

Description.-"Shell large for the genus, attaining fully an 
inch in length; very globose, the diameter being nearly as great 
as the height, at least equaling seven-eighths of the height. Spire 
low and rounded, and the base only slightly more pointed. Volu- 
tions between three and four in number, the outer half of the 
last one more abruptly deflected downward a t  the suture than 
the preceding ones, but again elevated near the aperture. 
Aperture narrow, pointed above and widest below and rounded; 
the length equal to about four-fifths of the entire length of the 
shell; columellar margin thickened and marked by horizontal 
ridges on the upper two-thirds of its length, and by two very 
strong, ridge-like teeth or plications below the middle, the upper 
of which is the stronger. Base and outer lip slightly thickened. 
Surface of the shell, as shown on the cast, marked by fine spiral 
lines, and by transverse lines of growth. Of the spiral lines 
about 30 may be counted on the outer half of the body whorl 
of the larger individual, those near the base being coarser than 
those above, but gradually becoming fainter in strength. On 
one of Dr. Morton's types the transverse lines are regular and 
but little less strongly marked than the spiral lines, so that the 
surface under a glass looks to  be cut up into small nearly equal 
solid nodes." (Whitfield.) 

Remarks.-In the recent collections of the Survey this 
species has only been observed from the Merchantville clay, 
although it seems to  have been described from Navesink marl 
examples. The species differs from Cindia naticoides, which 
has only been collected recently from the Navesink, in its larger 
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size, its stronger revolving markings and in the presence of two 
columellar folds. 

Formation und locality.-Merchantville clay-marl, Lenola 
( 163) ; Navesink marl ? 

Geogrcsphdc distribution.-New Jersey. 

Avellana costata (Johnson). 

Plate XCIX., Fig. 21. 

1898. Citldia costnta Johns., Ann. Rep. Geol. Surv. N. J., for 
1897, P. 264. 

1898. Ci?lzrlia costata Johns., Proc. -4cad. Nat. Sci. Phil. 
(1898), p. 462, text fig. I .  

1905. Cindia costeta Johns., Proc. Acad. Nat. Sci. Phil. 

1 1  

Description.-"Shell with four whorls, spire prominent, body 
whorl with from 12 to 13 revolving grooves, which form an 
equal number of smooth, flat, revolving costae; these average 
about double the width of the grooves. I n  one specimen the 
third and fourth costze from the suture are about twice as wide 
as the others, and the two lower cask are divided by a min- 
ute, impressed line. The first spiral whorl has six and the sec- 
ond five revolving grooves. Apical whorl smooth, suture deeply 
impressed. Aperture narrow, oblique, lip broad, thick and cren- 
ulated on the inner margin with eight small teeth-like projections, 
and extending to  the suture, where it joins the callus of the peris- 
tome, which is continuous to the base of the columella; base 
with two oblique folds, above which is a prominent fold or plate 
extending at almost right angles to  the columella; between this 
and the posterior angle of the aperture is a small, tooth-like pre 
jection. , , : ?  .i 

Alt., 4 ;  diam., 25 mill." (Johnson.) 
Formatiort and locality.-Woodbury clay ?, Deep well at 

Mount Laurel (Johnson). 
GeogrcEp'hic distribution.-New Jersey. 
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Genus CINULIA Gray. 

Clnulla natlcoldes (Qabb). 

Plate XCIX., Figs. 12-13. . . 
1860. Actceonia rtaficoides Gabb, Jour. Acad. Nat. Sci. Phil., 

2d ser., vol. 1, p. 299, pl. 48, fig. 2. 

1861. Actaeonina naticoides Gabb, Synop. Moll. Cret. Form., 

P- 94 (38). 
1864. Cinulia (? )  naticoidcs Meek, Check List Inv. Foss. N. 

A., Cret. and Jur., p. 16. 
1868. Cinulia ( ?) mticoides Con., Cook's Geol. N. J., p. 728. 
1868. Actaonitur naticoides Con., Cook's Geol. N. J., p. 728. 
1892. Ciltdia (Oligoptych) naticoides Whitf., Pal. N. J., vol. 

2, (Monog. U. S. G. S., vol. 18),  p. 161, pl. 19, figs. 
28-30. 

1905. CinuJicm tta.ticoidcs Johns., Proc. Acad. Nat. Sci. Phil. 

('Fs), P. 19. 

Description.-Shell small, subglobular in form, the dimen- 
sions of a nearly perfect internal cast being: height, g mm.; 
diameter, 8.8 mm. Volutions about three in number, spire very 
lour, nearly conforming with the rptundity of the body volution. 
Aperture narrowly ovate, about twethirds as high as the body 
volution, widest below, pointed above. Outer lip thickened and 
crenulate within. Columella short, the colurnellar lip marked by 
a single rather strong revolving fold, shown as a groove in the 
casts, situated low down. Surface of the shell marked by fine 
revolving lines very faintly shown on the casts. These lines 
are slightly raised and rounded on the casts, from 20 to 30 being 
present on the body volution. 

Remarks.-This little species resembles Avellana bullata, but 
is much smaller and is marked by a single columellar fold. In 
the recent collections of the Survey it has been observed only 
from the Navesink marl, and A. bdlata only from the Merchant- 
ville, although some specimens of the latter species in the col- 
lections of the Philadelphia Academy of Science are apparently 
from the Navesink. 
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Formation and locality.-Navesink marl, near Freehold 
( I 33), near Jacobstown ( 150). 

Geographic distribution.-New Jersey. 

Genus BULLA Klein. 

Bulla macrostoma Gabb. 

Plate XCIX., Figs. 19-20. 

1860. Bulla rnacrostortlcp Gabb, Jour. Acad. Nat. Sci. Phil., ad 
ser., vol. 4, p. 301, pl. 48, fig. I j. 

1861. Bullo mao.ostotna Gabb, Synop. Moll. Cret. Form., p. gi  
(41 * 

1864. .BaJb macrostonm Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 16. 

1905. Btdla ntacrostonrn Johns., Proc. Acad. Nat. ~ c i :  Phil 
(190519 P. 19. 

Descriptio9t.-Shell subglobular with two or three volutions, 
the length of a crushed individual being 34 mm., and its width, 
somewhat increased by crttshing, 28.5 mm. Aperture very broad, 
broadly rounded in front and narrowly rounded posteriorly. Sur- 
face marked only by lines of kowth.  

Rezmks.-A single crushed and distorted cast of this species 
has been met with in the recent collections of the Survey. This 
specimen has been compared, not only with the type of the species. 
but also with other examples from southern localities, and the 
identification is certainly correct. 

Formutwn ( ~ t d  locality.-Red Bdnk sand, near Middletom 
(112). 

Geographic distribtLtion.-New Jersey, Alabama, Mississippi. 

Genus HAMINEA Leach. 

Haminea mortonl (Forbes). 

Plate XCTX., Figs. 14-16. 

1845. Bzilla Mortoui Forbes, Quart. Jour. Geol. Soc. Loud., 
vol. I ,  p. 63, text fig. a. 
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1861. Bulla Mortoni Gabb, Synop. Moll. Cret. Form., p. 97 
(41 1. 

1864. Bulla Mortoni Meek, Check List Inv. Foss. N. .4., Cret. 
and Jur., p. 16. 

1864. Solidula Mortoni Con., Cook's Geol. N. J., p. 728. 
1864. Bulla Mortoni Con., Cook's Geol. N. J., p. 728. 
1892. Bulla Mortoni Whitf., Pal. N. J., vol. 2 (Monog. U. 

S. G. S., vol. 18), p. 165, pl. 20, figs. 7-9. 
1892. Bulla conica Whitf., Pal. N. J., vol. 2 (Monog. U. S. 

G. S., ~01 .  18), p. 189, pl. 23, figs. 12-13. 
1905. Bulb mortotri Johns., Proc. Acad. Nat. Sci. Phil. (rgog),  

P. '9- 

Description.-"Shell rather above a medium size in the larger 
individuals, two of the casts before me measuring almost 1% 

inches in length, with a transverse diameter of three-fourths of 
an inch. Form, elongate oval, almost equal in size above and. 
below the middle, the upper end perceptibly the smallest, and the 
point of greatest diameter rather below the middle of the length. 
Upper end slightly truncate, and in the cast rather strongly per- 
forate, indicating a solid axis or spire of considerable dimen- 
sions, the outer lip of the aperture rising somewhat above the 
truncation; aperture very elongate, narrow and rounded above, 
scarcely widening for the upper third of its length, then rather 
rapidly expanding below, but principally on the inner side, to 
twice the width at the lower third of that of the upper third of 
the length; base pointedly rounded and projecting considerably 
below the opposite part of the body whorl. Columella thickened 
and showing slight indications of an angularity on its inner edge, 
not visible except with a glass, looking within the cavity, tlien 
only on the larger well preserved specimens. Surface marked 
throughout with fine, nearly equidistant, spiral, depressed lines 
and obscure transverse undulations of irregularity of growth." 
(Whitfield.) 

Remarks.-So far as known, this species occurs only in the 
Navesink marl, and being the only similar shell in the fauna of 
that formation, it can always be easily recognized. The example 
which Whitfield used as the type of his species B. conica is pre- 

I 
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served in the collection of Columbia University, and judging 
from its.lithologic characters, it, -too, is from the  Navesink, rather 
than from the Manasquan marl. Its characters are  in no way 
essentially different from B. tortoni, and it may be safely con-. 
sidered as a synonym of that species. The species is here trans- 
ferred from the genus Bulla to Haminea, because of the presence 
of the revolving lines. 

Formation and locality.-Navesink marl, Atlantic Highlands 
( I & ) ,  near Crawfords Corner ( 1 2 6 ~ ) ~  Crosswicks Creek (Whii- 
field). 

Geographic distribution.-New Jersey. 

Family TORNATINIDBE. . 

Genus CYLICHNA Loven. 

Cylichna recta Oabb. 

Plate XCIX., Figs. 17-18. 

1860. Bull0 recto Gabb, Jour. Acad. Nat. Sci. Phil., ad ser., vol. 
4, p. 302, pl. 48, fig. 16. 

1861. Cylichm recta Gabb, Synop. Moll. Cret. Form., p. 103 
(47). 

1864. Cylichna recta Meek, Check List Inv. Foss. N. A., Cret 
and Jur., p. 16. 

1868. Cylichna recta Con., Cook's Geol. N. J., p. 728. 
1892. Cylichna recta Whitf., Pal. N. J., vol. 2 (Monog. U. S. 

G. S., vol. 18)) p. 164, pl. 20, figs. 10-11. 

1905. Cylichm recta Johns., Proc. Acad. Nat. Sci. Phi. 
( IPS) ,  P. 19. 

Description.-"Shell small, measuring only about half an inch 
in extreme length, form cylindrical, largest below, with nearly 
straight sides; spire deeply sunken in the cast; aperture large and 
the lip nearly straight on the sides, but gradually expanding 
below ; columella curved ; surface unknown." (Whitfield). 

Formation cmd locality.-Wenonah sand, near Crawfords Cor- 
ner ( 1 2 6 ~ )  ; Navesink marl, near Freehold ( 133) ; also Burliig- 
ton County (Gabb.) 

Geographic distribution.-New Jersey. 
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Sub-olmss TETRABRANCHIATA. 

Order NAUTILOIDEA. 

Family OLYDONAUTILIDAE. 

Genus HERCOGLOSSA Conrad. 

Herecogloaaa paucifex (Cope). 

Plate CII., Fig. I .  

1866. Atnricr patrcifex Cope, Proc. Acad. Nat. Sci. Phil., 1866, 
P. 3. ' 

1868. Hercoglossa paucifcx Con., Cook's Geol. N. J., p. 731. 
1892. Hercoglossa paauifex Whitf., Pal. N. J., vol. 2 (Monog. 

U. S. G. S., vol. 1 8 ) , p .  246, pl. 39, fig. I. 

1905. Hercoglossa paucifex Johns., Prm.  Acad. Nat. Sci. Phil., 
1905, p. 28. 

Descriptiott.-"Shell large, somewhat ponderous, ventricose, 
with a broadly rounded back and convex sides; umbilicus slightly 
impressed, but not open, the inner edge of the lip rather overlap 
ping the one within, and the outer volution embracing the inner 
to that extent; aperture large, forming half of a long ellipse, 
being rounded on the outer margin and gradually expanding to 
the edge of the umbilical depression, or for nearly four-fifths 
of the entire length of the opening. On the inner side it is 
strongly modified by the projection of the inner volution; entire 
length of the apertural opening, 554 inches on the specimen; 
greatest width across,. nearly 4 inches. Septa strong, deeply 
concave and distant, being nearly 3 inches apart on the back of 
the specimen described at the third chamber, and nine chambers 
only visible to the volution; lateral septa1 processes situated 
nearer to the outer margin than to the umbilicus, and are large, 
strong, slightly directed outward from a circular line half as wide 
across the origin as long, that of the second septum shown on 
the specimen being 2 inches long from the curve of the inner por- 
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tion of the septum and 1% inches on the outer side. Inner por- 
tion of the septal line moderately arched forward between the 
umbilical line and the septal process (or lateral lobe) and reach- 
ing slightly in advance of the outer division, which from the base 
of the process or lobe extends almost directly across the back 
of the shell ; siphon rather large, measuring more than a quarter 
of an inch in diameter at the outer chamber, cylindrical as far 
as can be seen ; situated at about one-fifth or a little more than 
one-fifth of the distance from the margin of the inclosed volutioa 
to the back of the shell from the inner edge. Prof. Cope states 
at the edge of the inner fourth. 

The shell substance, m e  of which remains on the inside of 
the cast and between two of the chambers, has been very thick, 
more than a sixteenth of an inch, and presents an imperfect 
columnar or prismatic structure on the edge. The sides of the 
cast also show it to have been very heavy where the septa have 
joined the outer shell, as the cast shows the ridges and chamfer- 
ing of the edges when the shell has been removed. Some of the 
cavities left between the filling of chambers also are nearly or 
quite a line in thickness. Longitudinal lines also mark the cast, 
showing evidence of muscular attachment along the sides of the 
chambers between the umbilical cavity and the septal processes 
or lateral lobes of the septa." (Whiffield.) 

Remarks.-This species has not been met with in the recent 
collections of the Survey. It is possible that it may be identical 
with Nautilus orbiculatw Tuomey, from Alabama, which was 
used by Conrad as the type of his genus Hercoglossrrl, but the 
original description of the southern species is so meagre that 
it is not possible to determine its characters certainly, in the 
absence of the type, whose whereabouts is unknown. 

F o r m ' o n  a d  locality.-Hornerstown marl, Glassboro 
(Cope), Vincentown (Whitfield). 

Geographk distribution.-New Jersey. 

' Proc. Acad. Nat. Sci. Phil., vol. 7, ( I&) ,  p. 167. 
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Genus NAUTILUS Linneus. 

Nautilus dekayl Morton. 

Plate C., Figs. 1-5. 

Nazdilus D e k q i  Mort., Am. Jour. Sci., 1st ser., vol. 23, 
p. 291, pl. 8, fig. 4. 

Nul~tilrts Dckayi hlort., Synop. Org. Rem. Cret. Gr. U. 
s . ,  P. 33, PI. 8, fig. 4, PI. 13, fig. 4. 

Nmtilus Dekayi Meek & Hayden, Proc. Acad. Nat. Sci. 
Phil., vol. 8, p. 280. 

Natrtilus ~ r k h y i  Meek, Northwest Terr., Rep. Prog. 
Assin. and Saskat. Expl. Exped., H. Y. Hind, p. 185, 
pl. 2, figs. 9-10. 

Naz~tillls Dekagi Gabb, Spnop. Moll. Cret. Form., p. 86 
( 30). 

Nautilus Dcka.yi Meek, Check List Inv. .Foss. N. A., 
Cret. and Jur., p. 25. 

Nattfillrs Dchayi Con., Cook's Geol. N. J., p. 731. 
Nmfiltrs Dckayi Gabb, Proc. Acad. Nat. Sci. Phil., 1876, 

P. 277. 
Nmitiltis Dckayi Meek, Rep. Inv. Cret. and Ter. Foss., 

Up. Mo., p. 496, pl. 27, figs. la-e. 
Nathtihu Uckogi Whitf., Pal. N. J,, vol. 2 (Monog. U. S. 

G. S., V O ~ .  18), p. 243, pl. 37, figs. 1-6, pl. 38, figs. 1-4. 
Eutrcpkoceras Dckaiyi Hyatt, Proc. Am. Phil. Soc., vol. 

32, P. 555, PI. 13, figs. 4-8, PI. 14, fig. 1. 

Eutrephoccras dckayi Johns., Proc. Acad. Nat. Sci. Phil., 
1905, p. 28. 

Descriptiofl.--"Shell of medium size, strongly subglobose in 
general form. In the condition of casts, that in which it is usually 
found in New Jersey, it is slightly umbilicate, but in the shell 
the axis is solid and somewhat extended laterally from the body 
of the volution, so that the posterior margin of the aperture 
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is straightened on each side of the invol\.ed inner whorl, and as 
seen from the back of the shell presents a strongly auriculate 
feature, like that of a globular Belleropho~t. Section of the voln- 
tion from the umbilicus outward more than semicircular, and the 
umbilical region impressed in the shell, d r  somewhat funnel- 
formed in the cast; aperture large, transverse, nearly twice as 
wide as long measured from the involved vdution, which 
strongly modifies the form of the aperture and gives it a strongly 
reniform character; septa distant and very deeply concave, the 
sutures very nearly at right angles to  the axis on the main por- 
tion of the volution, but forming a very slight backward sinus oa 
the middle of the back, and also slightly bent backward within 
the umbilical depression as seen on the casts ; siphon subcentral, a 
little nearer to  the ventral than to the dorsal margin. Surface 
of the shell marked by fine transverse lines of growth which arc 
arched strongly backward in crossing the middle of the shell, and 
forward on the sides." (Whitfield.) 

Formfion and locality.-Navesink marl, Atlantic Highlands 
( I&),  Mullica Hill ( 169) ; Red Bank sand, Shrewsbury River 
(119). 

Geographic distribution.-New Jersey, Delaware, Alabama, 
Mississippi, Tennessee, Arkansas, Texas, Nebraska, Montana, 
Canada. 

Nautilus bryanl Gabb. 

, Plate CI., Figs. 1-2. 

1876. Nautilus Bryani Gabb, Proc. Acad. Nat. Sci. Phil., 1876, 
P. 277. 

1892. Nautilus Bryati Whitf,, Pal. N. J., vol. 2 (Monog. U. 
S. G. S., vol. 18), p. 244, pl. 38, figs. 5-6. 

1905. Naatilirs b r p t i  Johns., Proc. Acad. Nat. Sci. Phil. 1905, 
p. 28. 

Description.-"Shell large and strong, somewhat compressed 
on the sides; giving a section to the volution, f rom the  margin 
of the umbilicus to the dorsum, greater than the width f rom side 
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to side. Umbilicus small, but open in the shell. Venter sharply 
rounded. Septa distant, rather deeply concave; arched forward 
on the margin of the umbilicus and slightly backward on the 
sides, but strongly arched forward on the venter. Siphon rather 
large, situated about two-fifths of the entire distance of the length 
of the septum from the inner border. Aperture as shown by the 
section of the volution, longer than wide and deeply emarginate 
on the inner border by the intrusion of the inner volution, giving 
i t  a compressed reniform outline. Surface of the shell unknown." 
(Whitfield.) 

Remarks.-This species is known only from the type speci- 
mens, which are two incomplete individuals. The species dif- 
fers from N. dekayi, which occurs at a lower horizon, in the 
conspicuous lateral compression of the shell, and the larger 
umbilicus. 

Formation aad locality.-Vincentown limesand, Vincentown 
( Gabb) . 

Geographic distribution.-New Jersey. 

Order AMMONOIDEA. 

Sub-order LEPTOCAMPYLI. 

Family SILE1SITIDBEl. 

Genus PACHYDISCUS Zittel. 
. . I .  

' 8  
Pachydlacus complexus (Hall and Meek)? 

Plate CI., Figs. 3-4. 

1854. Ammonites complexus H. & M., Mem. Am. Acad. Arts 
and Sci., n. ser., vol. 5, p. 394, pl. 4, figs. I a-f. 

1861. Ammonites complexis Gabb, Synop. Moll. Cret. Form., p. 
65 (9) .  

1864. Am?nonites complexus Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 24. 

1868. Atnmonites complcxw Con., Cook's Geol. N. J., p. 730. 
1876. Ammonites co.1np1exu.s Meek, Rep. Inv. Cret. and Ter. 

Foss. Up. Mo., p. 447, pl. 24, figs. I a-c. 
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1892. Amnronites contplexw Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., V O ~ .  18), p. 249, pl. 41, fie. 5-7. 

Compare : 
1852. r i ~ ~ i ~ t o ~ ~ i t c s  flaccidicosta Roem., Kreide. von Texas, p. 

33, PI. I, figs. I a-b. 
1861. .irrt~no~rites flaccidicostu Gabb, Synop. Moll. Cret. Form., 

p. 66 (10). 
1 ~ 4 .  A?tctnonites flacidicosta Meek, Check List Inv. Foss. K. 

A., Cret. and .Jur., p. 24. 

Dcscriptiott.-This species is represented in the New Jersey 
collections only by fragmentary specimens, too incomplete to 
admit of a complete description. The shell is apparently me- 
what compressed subglobular, with a broadly rounded venter, 
ahd an umbilicus of moderate size, the inner volutions being cov- 
ered by the outer ones for from one-third to one-half their width; 
surface marked near the umbilicus by a row of small, trans- 
versely elongate nodes which, on the outer volution of the larger 
specimens, extend outward and bifurcate, to form a wries of 
rather distant, more or less obscure costa, which, with others 
intercalated between, pass over the periphery ; the septa are veq 
complex and closely crowded. ' 

The diameter of the largest example observed from New Jersey 
must have been nearly 60 mm. when the shell was complete, but 
it is too imperfect to admit of accurate measurement. 

Remarks.--Whitfield has illustrated a fragment of an ammon- 
ite which he has referred to this species, and in the recent col- 
lections of the Survey fragments of another individual have been 
collected from the Wenonah sand near Marlboro. The locality 
and horizon of IVhitfield's specimen cannot be determined. The 
Wenonah sand specimen resembles somewhat closely, in so far 
as it is preserved, a specimen in the National Museum at  IVash- 
ington, from the Ripley horizon at Chatfield, Texas, which is 
labeled A?~t?no?tites flaccidicosta Roem., and it is possible that the 
New Jersey specimens should be referred to that species rather 
than to coinplext~~. Both of these species are apparently mem- 
bers of the genus Pachydicus. More perfect material is necessary 
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for study before the New Jersey specimens can be identified with 
certainty. 

Formation and locality.-Wenonah sand, near Marlboro 
(130) ; Unknown (Whitfield.) 

Geographic distribution.-New Jersey, Texas, Dakota, 
Nebraska. 

Genus BACULITE~ Lamark. 

Baculltes ovatur Say. 

Plate CIX., Fig. 5. 

Bacdites ovata Say, Am. Jour. Sci., 1st ser., vol. 2, p. 41. 
Baculites ovata Mort., Jour. Acad. Nat. Sci. Phil., 1st 

ser., vol. 6, p. 89, pl. 5, figs. 5-6. 
Baculites ovatus Mort., Am. Jour. Sci., 1st ser.. vol. 17, 

p .280 ;~01 .  1 8 , ~ . 2 4 9 , p l .  1 , f i g s . M .  
Bac~dites ovatus Mort., Jour. Acad. Nat. Sci. Phil., 1st 

ser., vol. 6, p. 196, pl. 5, figs. 5-6; pl. 8, figs. 6-8. 
Baculites omtus Mort., Synop. Org. Rem. Cret. Gr. U. 

S., p. 42, pl. I, figs. 68. 
Baculites ovatus Marcou, Explan. Text to Geol. Map U. 

S. and Brit. Prov. N. A., p. 46, pl. 7, fig.5. 
Bacs~lites ovatus Hall & Meek, Mem. Am. Acad. Arts and 

Sci., new ser., vol. 5, p. 399, pl. 5, figs. I a-c, pl. 6, 
figs. 1-7. 

Bactditcs ovatur Gabb, Synop. Moll. ~ r i .  Form., p. 78 
(22). 

Baculites ovatits Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 23. 

Baculitcs ovatus Con., Ccok's Geol. N. J., p. 730. 
Bacditcs ovntzls White, U. S. Geog. and Geol. Expl. and 

Surv. w. 100th Merid., p. 199, pl. 19, figs. qa-c, ga-c. 
Bacwlites ovatrrs Meek, Rep. Inv. Cret. and Ter. Foss., 

Up. hio., p. 394, pl. 20, figs. ~ a - b ,  2a, b, d. 
Baculites ovatrrs Whiteaves, Cont. Can. Pal., vol. I, p. 

181. 
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1892. Bucdites ovatw Whitf., Pal. N. J., vol. 2 (Monog. U. 
S. G. S., vol. 18), p. 275, pl. 46, figs. 3-9. 

1896. Buculites ovafa Say, Bull. Am. Pal., vol. I, No. 5,  p. 19 
(289). 

1905. Baculites ovotus Johns., Proc. Acad. Nat. Sd. Phil., 
1905, p. 181. 

Des~$tion.~Shell attaining a rather large size, elongate, 
gradually tapering, cross-section ovate, the ventral or siphonal 
side somewhat more narrowly rounded than the opposite. T h e  
dimensions of the cross-section of a large individual are 45 mm. 
by 26 mm. Surface of shell usually smooth, the sides of the 
living chamber sometimes with ill-defined, broadly curved, 
obliquely transverse ribs or undulations whose greatest forward 
extension is on the ventral side; the apertural margin doubtless 
conformed with these undulations, having a long tapering exten- 
sion on the ventral side, narrowly rounded at the extremity, the 
dorsal margin being more broadly rounded and the lateral mar- 
gins with rather broad and deep sinuses just in front of the 
dorsal lip. The septa show considerable variation in different 
individuals as to their distance apart, some being crowded while 
others are more or less remote; the ventral or siphonal lobe is 
broad, with two terminal, widely separated, somewhat spreading 
branches, each of which is secondarily lobed upcm the sides and 
extremity; first lateral saddle about as wide as high, but nar- 
rower than the ventral lobe, bifid at the extremity, each division 
being secondarily lobed ; first lateral lobe deeper than wide, rather 
deeply bifid, each division with several secondary divisions; scc- 
ond lateral saddle similar to the first; second lateral lobe broader 
and shorter than the first, but somewhat similarly divided; third 
lateral saddles occupying the dorsal side, smaller than the others, 
bifid at the extremity with the inner division higher than the 
outer, and both of them secondarily lobed; dorsal lobe very small, 
smaller than or no larger than the terminal divisions of the adja- 
cent lateral saddles. 

Remarks-There has always been more or  less difference of 
opinion as to the relationship of this species with B. compresw 
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Say. The two forms differ chiefly in the outline of the cross- 
section, B. cotnpressus being much more compressed towards the 
ventral side. The type of B. owatus was from Monmouth 
County, N. J., while that of B. comnpresw was from the upper 
Missouri country. The New Jersey specimens, so far as they 
have been observed, all agree in essential details with the type of 
B. ovcPttcs, but in the west both forms seem to occur along with 
intermediate forms which seem to connect the two types. In 
his studies upon the Cretaceous faunas of the north-west, Meek1 
has  recognized the two forms as distinct species, identifying both 
of them from the upper Missouri country, and he has usually been 
followed by authors. Whitfield,2 however, would consider the 
two forms as geographic variations only, of one general species, 
and would refer all the Western examples to B. compressus and 
the eastern ones to B. ovotus. Whatever may be the status of 
the two species, or whatever may be the relationship of the east- 
em and western forms, there can be no doubt as to  the proper 
reference of the New Jersey specimens to B. ovatus, as this was 
the first of the two forms described, and if either name is ever 
abandoned it will be B. compressus; however, it will probably 
always be a matter of convenience to retain the two names for the 
two forms of shells, even though it may be shown that in some 
localities their characters intergrade. 

Fomiation aard locality.-Merchantville clay-marl, Lenola 
(163) ; Woodbury clay, Lorillard ( I - )  ; Navesink marl, Atlan- 
tic Highlands ( I&) ,  near Holmdel (1g4), near Walnford 
(14ga), Crosswick Creek ( 1 q 4 ,  1 9 5 ) ~  Mullica Hill (16ga), 

Geographic distribution.-New Jersey, Alabama, Dakota, 
Montana, Colorado. 

Bacullter arper Morton ?. 

Plate CIX., Figs. 6 7 .  

1834. Baculites asper Mort., Synop. Org. Rem. Cret. Gr. U. S., 
P. 43, pl. I, figs. 12-13, pl. 13, fig. 2. 

'Rep. Inv. Cret. and Ter. Foss. Up. Mo. pp. 394-397. 
'Pal. N. J. vol. 2, pp. 277-278. 
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1861. Baculites asper Gabb, Proc. Acad. Nat. Sci. Phil., I%I, 

P. 396, pl. 3, fig. 4. 
1864. Baculites asper Meek, Check List Inv. Foss. N. A., Cret. 

and Jur., p. 23. 
1876. Baculites asper ? Meek, Rep. Inv. Cret. and Ter. Foss. 

Up. Mo., p. 404, pl. 39, figs. 10 a-d. 
1892. Baculites asper Whitf., Pal. N. J., vol. 2 (Monog. U. S. 

G. S., vol. 18), p. 278, pl. 46, figs. 1-11. 

1905. Baculites asper Johns., Proc. Acad. Nat. Sci. Phil., ~goj 
p. 26. 

Remarks.-Whitfield has identified a fragment of a large indi- 
vidual having a maximum diameter of 55 mm. with this species. 
In the recent collections of the Survey a fragment of the living 
chamber of a small individual with a maximum diameter of but 
10 mm. may possibly represent the species. Neither of these 
specimens can be identified with certainty, and the two may not 
belong to the same species, but both are characterized by some- 
what conspicuous node-like inflations of the sides of the shell, 
and they may be referred to this species for the present with a 
query. 

Formafim md locality.-Cliff wood clay, Cliffwood Point 
(105) ; Navesink marl, Holmdel (Whitfield). 

Geographic disfribwtiolt.-New Jersey. 

Family WAPHXTIDAE. 

Genus SCAPHITES Parkinson. 

Scaphitea nodosua Owen ?. 

Plate CVII., Figs. 1-2. 

1852. Scaphites (A~tzttro~lites ?) twdoszcs Owen, Geol. Surv. la., 
Wis. and Minn., p. 581, pl. 8, fig. 4. 

1861. ScapItites nodosirs Gabb, Synop. Moll. Cret. Form., p. 

89 (33). 
1864. Scaphites rzodostts Meek, Check List Inv. Foss. N. A., 

Cret. and Jur., p. 24. 
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1876. Scaphites nodoszcs Meek, Rep. Inv., Cret. and Ter. Foss. 
Up. Mo., p. 426, 428, 429, pl. 25, figs. ~a -c ,  pl. 25, figs. 
3 a-c, 2 a-C, 4, pl. 26, figs. I a-c. 

1880. Scaphitcs nodosrts Whitf., Geol. Black Hills, p. MI,  pl. 
13, fig. 12. 

1892. Scaphitcs nodosus Whitf., Pal. N .  J., vol. 2 (Monog. U. 
S. G. S . , V O ~ .  18) ,p .  261, pl.#,figs. 13-14. 

1898. Scaphites t lodosw var brcvis Logan, Univ. Geol. Surv. 
Kas., vol. 4, p. 511,pl. 108, fig. 3. 

1899. Scophites nodosus Logan, Field Col. Mus., Pub. 36, Geol. 
Ser., vol. I ,  p. 209, pl. 22, fig. 2. 

1go5. Scaphites nodosrts var. brevis Smith, Jour. Geol., vol. 13, 
p. 640. 

Description.-Shell subovate in general outline, the last volu- 
tion becoming somewhat free from the inner ones in its outer 
half, the living chamber ventricose. Sides, of the shell somewhat 
flattened, curving inward to the umbilicus, the venter broad, 
more or less convex, the cross-section often somewhat quad- 
rangular; on either side of the shell, at the margins of the con- 
vex venter, there is a canspicuous row of rounded or  somewhat 
compressed nodes ; toward the umbilical margin there is a second 
row of tubercles on each side which are smaller than those of 
the outer row; across the venter, between the two outer rows of 
tubercles the surface of the shell is marked by a series sf regu- 
lar transverse ribs whose distance apart is usually one-third or 
one-fourth the distance between the tubercles; upon the sides 
of the adult shell the ventral ribs do not continue, but the surface 
is marked by much coarser, more or less indistinct ribs joining 
the outer and inner rows of tubercles; these ribs also continue 
somewhat down the umbilical slope. 

Remarks.-The New Jersey specimens which have been iden- 
tified as S .  ?todosirs are all extremely fragmentary, and if they 
were more perfectly preserved it is possible that they might be 
found to represent a distinct species. The best example seen, 
so far as it is preserved, agrees very well in general form with 
Owen's type specimen of S. nodostcs, which is preserved in the 
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collection of the Walker Museum at the University of Chicago, 
except that the transverse ribs which cross the ventral side only 
of the New Jersey specimen, continue in the type without inter- 
ruption to the umbilical margin. This same difference between 
the New Jersey and the western specimens is noticeable in all 
the examples from both regions which have come under obser- 
vation in which the markings of the sides of the shell can be seen. 

Formation a d  1ocdity.-Merchantville clay-marl ?, New Jer- 
sey (Whitfield) ; Woodbury clay, Lorillard ( 102). 

Geographic distribution.-New Jersey, Dakota,, Montana, 
Kansas. 

Scaphltee hlppocrepls (De Kay). 

Plate CVII., Figs. 3-6. 

Ammonites hippocrepis De Kay, Ann. N. Y. Lyc. #at. 
Hist., vol. 2, pp. 273-277, pl. 5, fig. 2 (5).  

Scaphites ~ & i  Mort., Jour. Acad. Nat. Sci. Phil., 1st 
ser., vol. 6, p. 109, pl. 7, fig. I. 

ScapIzites hippocrepis Mort., Synop. Org. Rem. Cret. Gr. 
U. S., p. 41, pl. 7, fig. I. (S. Cuvieri on plate.) 

ScapItites hippocrepis Gabb, Synop. Moll. Cret. Form., p. 
88 (32). 

Scaphites hippocrepis Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 24. 

ScapI~ites hippocrcpis Con., Cook's Geol. N. J., p. 730. 
Scaphites kippocrepis Whitf., Pal. N. J., vol. 2 (Monog. 

U. S. G. S., vol. 18) ,p .  262, pl. 44 figs. 8-12. 

Scophites sirnilis Whitf., Pal. N. J., vol. 2 (Monog. U. S. 
G. S., vol. 18),  p. 267, pl. 44, figs. 1-2. 

Scaphites hippocrepis Johns., Proc. Acad. Nat. Sci. Phil., 
'905, P- 27. 

Scaphites sirnilis Johns., Proc. Acad. Nat. Sci. Phil., 

Descriptio?t.-Shell subovate in general outline; the living 
chamber ventricose, rounded on its ventral side, wi th  a decided 
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geniculate curvature, its greatest transverse diameter below the 
outer angle of the horizontal portion a little within the point 
from which rises the margin of the hood-like aperture; beyond 
this point the diameter decreases more or  less rapidly to the aper- 
ture; number of inner coils not determined, broadly rounded on 
the ventral side, their dors~ventra l  diameter less thin the trans- 
verse when not distorted, closely coiled, the umbilicus very small ; 
from the last septum the dorsal margins of the living chamber 
rise abruptly in a straight line from the umbilicus to a point 
beyond the venter of the ~econd volution and then again curve 
forward at nearly a right angle; the ventral margin has nearly 
the same direction as the dorsal, but the lower portion of the. 
living chamber is not so nearly vertical and the curve to the for- 
ward direction is longer. Surface of the shell, to the beginning 
of the living chamber, marked with rather sharp transverse ribs 
which continue around the shell from umbilicus to umbilicus, 
increasing by division and intercalation at about the middle of 
the  sides of the shell where there is a more or less indistinct row 
of small nodes; upon the lower vertical portion of the living 
chamber the transverse ribs become more remote and are nearly 
obsolete upon the sides of the shell beyond the row of nodes which 
become gradually more conspicuous towards the aperture ; at the 
geniculate curve of the venter of the living chamber the trans- 
verse ribs again become more approximate, and so continue to 
the aperture; they do not, however, continue across the sides 
of the shell beyond the row of nodes ; near the dorstllateral mar- 
gins of the living chamber just opposite the geniculate curve, 
there are two rather strong nodes on each side of the shell, the 
ones farthest from the aperture being the largest nodes upon the 
shell and through which is the greatest transverse diameter of 
the shell. Sutures comparatively simple, with a ventral and three 
lateral lobes; the ventral lobe with a broad, rounded siphonal 
saddle and two secondary lobes on each side, the lateral lobes 
becoming successively smaller and less complicated to the um- 
bilical margin; the first lateral saddle broad with three major 
divisions, each of which is bifid; the second lateral saddle deeply 
bifid, the third simple or very slightly bifid; the larger indenta- 
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tions of both lobes and saddles are more or less deeply bifid or 
trifid. 

Remarks.-This species is the common Scaphite of the Mer- 
chantville clay. I t  is different from all other ,American 
representatives of the genus in the peculiar expansion of the 
living chamber to  the geniculate bend beyond which it rapidly 
contracts to  the aperture. Whitfield's S. sirnilis is evidently only 
a young individual of S. hippocrepis. 

Formation and locality.-'Merchantville clay, near Matawan 
! IOI ), near Jamesburg ( I 39), Lenola ( 163). 

Sub-order PACHYCAMPYLI. 

Family S P ~ O D I S U I D A E .  

Genus SPHENODISCUS Meek. 

Sphenodiscur lobatur (Tuomey). 

Plate CVI., Figs. 1-2. 

1854. Ammonites lobata Tuomey, Proc. Acad. Nat. Sci. Phil., 
vol. 7, p. 168. 

1861. Ammonites lobasfa Gabb, Synop. Moll. Cret. Form., p. 
69 (13). 

1864. Amrmi tes  lobatus Meek, Check List Inv. Foss. N. A., 
Cret. and Jur., p. 24. 

1868. Ammonitcs lobaita- Con., Cook's Geol. N. J., p. 730. 

IW. A m m i t e s  (Sphenodiscus) lenticdaris Whitf., Pal. N. 
J., vol. 2 (Monog. U. S. G. S., vol. 18),  p. 258, pl. 41, 
figs. 89. 

1903. Splwtwdiscus lobatlac. Hyatt, Monog, U. S. G. S., vol. 44, 
p. 66, pl. 6, figs. 1-2, pl. 7, figs. 1-2 pl. g, figs. 11-13. 

Descriptw?r.-Shell attaining a large size, large examples 
having a diameter of 220 mm. or more; compressed-lenticular in 
form, the outer volutions almost completely embracing the inner, 
leaving but a small or  nearly closed umbilicus; the  sides of the 
volutions smooth, gently convex from the umbilical to the ven- 
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tral margins, the venter acutely angular; aperture narrowly sag- 
gitate in outline. Sutures complex, somewhat crowded; the ven- 
tral lobe broad with a minute siphonal saddle, on either side of 
which is a minute, bifid lobe; at  the lateral extremities of the 
ventral lobe is a pair of trifid, palmately spreading divisions; 
lateral lobes 11 or 12 in number, the first three much the 
largest, deeply clivided in palmately spreading branches; beyond 
the third lateral lobe the lobes rapidly decrease in size, retaining 
the same style of division but becoming less complicated; lateral 
saddles rounded or with rounded divisions, the first six or seven 
bifid, each of the main divisions of the larger ones also bifid ex- 
cept the first, in which the outer division remains simple while 
the inner one is bifid. 

Rmnarks.-This species has been identified from mere frag- 
ments by Whitfield as S. lentictdais Owen, and in some respects 
it approaches very close to that species, especially to the variety 
splemie?w of Hyatt.' The suture of a large New Jersey example 
is fully as complex as, and in many respects more closely re- 
sembles that of the type of this variety, than it does any of the 
illustrations of S. lobatus. The smaller saddles, however, of the 
New Jersey specimens are much more depressed than those shown 
in the illustrations of S. lt~nticrdan's var. splendcns, agreeing in 
this respect with the figures of S. 1oba . t~~ .  In New Jersey the 
species seems to be characteristic of the Tinton beds as it has 
not been observed elsewhere, and at least fragments of it have 
been found wherever fossils have been at all extensively collected 
from those beds. 

Fortrution and locality.-Tinton beds, Tinton Falls ( I 10) , 
Beers Hill cut ( I z g ) ,  near Freehold ( 132). 

Geographic distriblrtio~z.-New Jersey, Alabama, Mississippi. 

' Monog. U. S. G. S., vol. 44, p. 75, pl. 8, figs. 3-7, 
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Family PLAOlNTIOBRATIDAEi. 

Genus PLACENTICERAS Meek. 

Placenticerar placenta (DeKay). 

Plate CIV., Fig. 6 ;  Plate CV., Fig. I. 

Ammonites plrcenta DeKay, Ann. N. Y. Lyc. Nat. Hist, 
vol. 2, p. 278, pl. 5, fig. 2. 

Ammonites placenta Mort., Am. Jour. Sci., 1st ser., vd. 
17, P. 279; VO]. 18, pl. 2, figs. 1-3. 

Ammonites placenta Mort., Jour. Acad. Nat. Sci. Phil., 
1st ser., vol. 6, p. 195, pl. 5, fig. 4. 

Ammonites plrcenta Mort., Synop. Org. Rem. Cret. Gr. 
U. S., p. 36, pl. 2, figs. 1-2. 

Ammonites placenta Gabb, Synop. Moll. Cret. Form., p. 
71 (151, (in part). 

Ammonites placenta Meek, Check List Inv. Foss. N. A., 
Cket. and Jur., p. 25 .(in part). 

Ammonites placcnta Con., Cook's Geol. N. J., p. 730. 
Ammonites (Placenticeras) placenia Whitf., Pal. N. J., 

vol. 2, Monog. U. S. G. S., vol. 18), p. 255, pl. 4 fig. 
I, pl. 41, figs. 1-2. 

Placenticeras placenfa Hyatt, Monog. U. S. G. S., vol. 
44, p. 21 I ,  pl. 39, figs. 3-6, pl. 40, figs. 1-2. 

Placentkeras placenta Johns., Proc. Acad. Nat. Sci. Phil., 

Description.-Shell attaining a large size, full-grown indi- 
viduals reaching a diameter of 400 mm. or more; subdiscoidal or 
lenticular in form with a deep and distinct though rather small 
umbilicus, the sides of which are gently rounded t o  the lateral 
surface of the volutions, only a small porticm of each of the 
inner volutions exposed; venter narrow and distinctly flattened 
in the casts of young individuals and bordered on each side by a 
row of distinct nodes which alternate in position on the two sides, 
in the larger and more mature individuals the venter becomes 
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rounder and the nodes disappear; sides of the shell gently con- 
vex from the umbilical shoulder to the venter, in young indi- 
viduals with a, row of distinct and somewhat sharp umbilical 
nodes, and a second row of somewhat less prominent nodes about 
one-third of the distance from the ventral to  the umbilical mar- 
gins; in the larger individuals these nodes disappear; aperture 
elongate-saggitate in outline. Septa clmely interlocking, the 
lobesaand saddles of comparatively small size but very compli- 
cated, and varying with the growth of the shell; the ventral lobe 
is rather broad, passing straight across the venter except for 
numerous minute crenulations, with a conspicuous lateral exten- 
sion on each side; the first three lateral lobes are much larger 
than the others and have from three to  five main divisions be- 
sides numerous finer serrations; at the base of the third lateral 
l o k  the general direction of the suture bends abruptly forward 
to the top of the fourth lateral saddle, where it bends toward 
the umbilicus again and continues to the dorsal margin; beyond 
the large third lateral lobe there are about six additional, more 
or less bifid or trifid lobes which regularly decrease in size 
towards the umbilicus; the saddles are fully as complicated as the 
lobes, but their general outlines are broader and rounder. 

The dimensions of a large individual are: diameter of shell, 
222 mm. ; height of outer volution from venter to umbilical mar- 
gin, I 14 mm. ; greatest thickness of outer volution, 50 mm. 

Rmcrtks.-This species, originally described from the Dela- 
ware and Chesapeak Canal, occurs commonly in New Jersey in 
the formations beneath the Navesink marl. A similar species 
from the Upper Cretaceous of the West has usually been iden- 
tified with the New Jersey form, but Hyatt has recently separ- 
ated the western one under the name P. whitfieldi, restricting 
the name P. placenta to  certain forms from New Jersey and 
Alabama.' In New Jersey the species reaches its greatest de- 
velopment both numerically and as to size, in the Merchantville 
clay-marl, in which formation as exposed at Reeves' clay pits at 
Lenola, the most and best and largest examples have been col- 
lected. The species also occurs in the Cliffwood clays beneath 

Monog. U. S. G. S., vol. 44, p. 221. 
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the Merchantville and in the Woodbury, Marshalltown and We 
nonah formations above, but all the examples from these other 
horizons which have come under observation, are more frag- 
mentary and smaller. 

Forrnutiotr mui locality.--Cliffwood clay, Cliff~vood Point 
( 105) ; Merchantville clay-marl, near Matawan ( 100'. IOI j. 

near Jamesburg ( 141 ) , Lenola ( 163) ; Woodbury clay, Loril- 
lard ( roa),  near Matawan ( 103) ; Marshalltown clay-marl, near 
Swedesboro (177) ; Wenonah sand, near Crawfords Corner 
( I ~ 6 ~ ) ,  near Marlboro ( I so1 ) . 

Geographic distribrbtiott.-New Jersey, Alabama. 

Placenticerar telifer (Morton). 

Plate CIV., Figs. 7-8. 

1834. Arnr~conites telifer Mort., Synop. Org.  Rem. Cret. Gr. 
U . S . , p . 3 8 , p l . 2 , f i g . 7 .  

1861. Atrtrttoltitcs telifer Gabb, Synop. Moll. Cret. Form., p. 

73 (17)- 
I 892. Atrantonites (Placenticeras) telifcr Whitf., Pal. N. J., 

vol. 2 (Monog. U. S. G. S., vol. 18),  p. 257, PI. 41, 
figs. I G I I .  

1903. Placertticeras ? telifer Hyatt, Monog. U. S. G. S., vol. 
44, P. 233. 

1905. Placenticeras telifer Johns., Proc. Acad. Nat. Sci. Phil., 

Renzurks.-This species was established by Morton upon three 
fragments, one of which gives the characters of one lobe of the 
septa with small portions of others. In regard t o  the species 
Hyatt says, "After examining the fragments of this species in 
the collection of the Academy of Sciences, Philadelphia, I am 
unable to determine with certainty whether this i s  a species of  
this genus or not, and the details of the sutures, so f a r  as my 
hasty examination went, were too imperfect t o  enable me to 
make a reasonable guess with regard to their affinities." 

Formnation awd locality.-Cretaceous, New Jersey (Morton). 
Geographic distributiolt.-New Jersey. 
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Family HAMITIDAH. 

Genus HETEROCERAS d'orbigny. 

Heterocerar conradi (Morton). 

Plate CVIII., Figs. 5-8. 

1831. Arreitlo~lccratitcs Cottradi Mort., Proc. Acad. Nat. Sci. 
Phil., vol. I ,  p. ~ o g .  

1841. A ~nrttottccratitcs Cottradi Mort., Jour. Acad. Nat. Sci. 
Phil., 1st ser., vol. 8 , p .  212, pl. 10, fig. I. 

1861. Helicoccras Cotwadi Gabb, Synop. Moll. Cret. Form., p. 
84 (28). 

1864. Helicoccras Cottradi Meek, Check List Inv. Foss. N. A., 
C'ret. and Jur., p. 25. 

1868. Cirroccras Cotlradi Con., Cmk's Geol. N. J., p. 730. 
1892. Hetcroceras Corlradi Whitf., Pal. N. J., vol. 2 (Monog. 

U. S .G.  S . , V O ~ .  18) ,p .269 ,p l .45 ,  figs.9-14. 
1905. Hctcroccrm conradi Johns., Proc. Acad. Nat. Sci. Phil., 

'905, P. 27. 

Descriptiort.-Species known only from fragmentary examples, 
most of which are portions of the living chamber; they indicate 
that different individuals differed in their curvature, some being 
dextral and others sinistral. Most of the specimens are some- 
what U-shaped, the distal portion of the shell apparently bend- 
ing downward to a nearly vertical position from the last spiral 
coil and then curving up agairl to form the U, this portion of 
the shell being similar to H .  sirnplicostatus Whitf.,' except that 
the two sides of the U are more closely compressed together. 
The tube is more or less subcircula'r in cross-section or is com- 
pressed in one direction. Surface of the shell marked by strongly 
'angular transverse ribs, and upon the living chamber, at least, 
by a double row of more or less strongly developed nodes which 
are either somewhat lateral in position or are situated upon the 

'See Bull. Am. Mus. Nat. Hist., vol. 16, pp. 67-72, plates 23-27, especially 
plate r. 

53 PAL 
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outer side of the U-shaped tube; often in the space between the 
rows of nodes the ribs are more or less obsolescent. Sutures 
essentially unknown. 

Rmnc~rks.-The fragmentary condition of all the examples of 
this species which have been observed makes it very difficult to 
determine just what its f o m  has been; if all the parts which 
have been observed really belong to a single species it must have 
been very variable in the curvature of the shell and in the orna- 
mentation. The type of the species is a nearly complete spiral 
coil, but most of the later specimens which have been collected 
are U-shaped. The species was doubtless one which passed 
through several distinctly different forms of growth and cur- 
vature, being similar in this respect to the H. simplicostato 
Whitf., already mentioned. The species is perhaps really more 
closely allied to H-. a n g d a t w  M. & H.,' than to any other, but 
this species also is known only from fragments 

Formation cancD 1ocdiry.-Navesink marl, Atlantic Highlands 
( I&>. 

Geographic distribution.-New Jersey. 

Family TURRILITIDAHI. 

Genus TURRILITES Lamark. 

Turriliter pauper Whitfleld. 

Plate CVIII., Figs. 1-4. 

1892. Twrilites pauper Whitf., Pal. N. J., vol. 2 (Monog. U. 
S. G. S., vol. 18)) p. 268, pl. 45, figs. 1-5. 

Descriptwtt.-Shell with the coils in close contact, the volu- 
tions higher than wide, with a moderately wide umbilical open- 
ing in the cast, the living chamber occupying a little more than 
one full volution; upper edge of the volutions angular externally 
where they meet the next succeeding volutions above, within the 
angle the surface in contact with the next volution above is con- 

' Meek, Inv. Cret. and Ter. Foss. Up. Mo., p. 484, pl. 21, k s .  3 a-c 
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cave; the' outer and lower surfaces of the volutions rounded; 
outer surface marked by two rows of nodes nearly equal in 
prominence, one of them situated near the middle of the height, 
the other near the lower margin; surface of the volutions marked 
by oblique, transverse folds or  ridges which increase in number 
by division or  intercalation at the upper and lower margins of 
the outer surface; the ridges are strongly directed forward as 
they cross the volution from the upper to  the lower side, and are 
even faintly visible within the umbilicus; the nodes in each row 
are usually present upon alternate ribs, the ribs of the two rows 
alternating with each other so that nearly every rib has one node 
in either the upper or  the lower row. The suture with a ventral 
lobe lying between the higher row of tubercles and the upper 
margin of the outer surface of the shell; it is indented in the 
middle by a rather broad siphonal saddle; below the ventral lobe 
the first lateral lobe is very large with four larger divisions; it 
is nearly bisected by the lower row of tubercles which mark the 
lower shoulder of the volutions; a second lateral lobe much shal- 
lower than the first, but rather broad, is present upon the lower 
side of the volution just outside the umbilical cavity; the two 
lower lateral saddles are both broad, the first one being some- 
what larger than the second; both are rather deeply bifid with 
each of the divisions again bifid; above the ventral lobe the lateral 
lobes and saddles are similar to those below but are smaller; all 
the lobes and saddles are secondarily indented by tooth-like 
irregularities. 

The dimensions of the type specimen are: diameter of last 
volution, 29 mm.; height of last volution near the aperture, 16.5 
mm.; width of last volution near aperture, 13 mm. 

Remarks.-The type specimen of this species retains about one 
and one-third volutions, the greater portion of which is occu- 
pied by the living chamber, only the first suture and a portion of 
the second being retained. Two other specimens have been ob- 
served which are referred to the species with some doubt, b t h  
of them are much distorted fragments which differ in some re- 
spects from the type but are too imperfect for certain identifi- 
cation. 
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Formation and locality.-Marshalltown clay-marl, near 
Swedesboro ( I 77) ; Wenonah sand, near Marlboro (13d); 
Navesink marl, Navesink Hills (Whitfield, type specimen). 

Geographic distribittiotl.-New Jersey. 

Genus BARROISICERAS Gross. 

Barroiricerar dentatocarinatur (Raemer). 

Plate CI., Figs. 5-6. 

1849. Amtnonites dmtato-carinatw R m . ,  Texas, p. 417. 
1852. At~~not i i tes  d e l t t a t o - ~ ~ n a t w  Roem., Kreid. von Texas, 

p. 33, pf. I,  figs. 2 a-c. 
I 861. Ainmonites dentato-cavinatus Gabb, Synop.. Moll. Cret. 

Form., p. 65 (9) .  
1864. Ammonites dn~tato-carinattrs Meek, Check List Inv. 

Foss. N. A., Cret and Jur., p. 24. 
I 892. A ~ i ~ t m i ~ i t e s  dcl~tato-carinatus Whitf., Pal. N. J., vol. 2 

(hlonog. U. S. G. S., vol. 18),  p. 250, pl. 41, figs. 3-4 
1905. A~nr~iottircs delrta.tocarinutus Johns., Proc. Acad. Kat. 

Sci. Phil., 1905, p. 27. 

Dcscriptio~z.-"The shell when entire has been compressed dis- 
coidal, with a proportionally small umbilicus, the voluticms have 
been sharp on the ventral edge and marked by a series of undu- 
lations which gave rise to the specific name. The  sides are 
ornamented by two lines of nodes which divide the surface into 
three nearly equal spaces, also by transverse ridges which are 
low and rounded, and pass from the margin of the umbilicus 
almost directly across the volutions to a node one-third of its 
breadth from the margin, and are then bent sharply forward, 
their convexity giving rise to the undulations on the dorsal cari- 
nation. Some of the ridges bifurcate at the inner line of nodes, 
each branch reaching the margin as independent ridges, but the 
fragment is too small to show how frequently this  feature 
occurs." (Whitfield.) 
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Remarks.-This species is known from New Jersey by a single 
fragmentary individual preserved in the collection of the Phila- 
delphia Academy of Science. The sutures are very complicated 
and consist of a large ventral lobe which is deeply divided by a 
comparatively narrow ventral saddle trifid on top and reaching 
nearly to the mid-height of the lobe, and three lateral lobes; all 
the lobes are much complicated by deep and sharp divisions, the 
divisions of the saddles being more rounded. 

Fortnation d locality.-Unknown, New Jersey (Whitfield). 
Geographic distributiorr.-New Jersey, Texas. 

Family PRIONOTROPIDAE. 

Genus MORTONICERAS Meek. 

Plate CIII., Fig. I ;  Plate CIV., Figs. 1-5. 

A~~z?norrites Delawarensis Mod., Am Jour. Sci., 1st ser., 
vol. 18, pl. 2, fig. 4. 

Atntnortites Vawu-renli Mort., Am. Jour. Sci., 1st ser., 
vol. 18, pl. 3, figs. 3-4. 

Atnvwttites Delaxwe~lsis Mort., Synop. Org. Rem. Cret. 
Gr. U. S., p. 37, pl. 2, fig. 5. 

A m m n i t w  Vatzzwenti Mort., Synop. Org. Rem. Cret. 
Gr. U. S., p. 38, pl. 2, figs. 3-4. 

Amntotcites Delaerarmsis Gabb, Synop. Moll. Cret. 
Form., P* 65 (9) .  

Antmonites delmaensis  Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 24. 

Ancnlottites delmme~tsis  Con., Cook's Geol. N. J., p:730. 
Atnrtroraites Delac~a,rensis Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S'., vol. 18), p. 252, pl. 42, figs. 6-9, 
pl. 43, 'figs. 1-2. 

Atrt~~lo~tites Vant~vcnzi Whitf., Pal. N. J., vol. 2 (Monog. 
U. S. G. S., V O ~ .  18), p. 253, pl. 42, figs. 1-5. 

Antrrtonites delasi?arct~sis Johns., Proc. Acad. Nat. Sci. 
Phil., 1905, p. 27. 
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1905. Ammonites vanrcxemi Johns., Proc. Acad. Nat. Sci. Phil, 
1905, P. 27. 

Description.-Shell attaining a rather large size when full 
grown, a large individual in the collection of the Philadelphia 
Academy of Science having a maximum diameter of over 180 
mm.; moderately compressed, subdiscoid in form, with five or 
six volutions; outer volutions embracing the inner ones a little 
less than one-half their width; the umbilicus rather broad, the 
volutions with a distinct umbilical shoulder ; the venter flattened 
with a distinct keel which becomes less prominent with age; the 
margins of the flattened venter each marked by a row of obliquely 
elongate nodes which are formed by the extremities of the 
rounded costa which cross the sides of the volutions; a row of 
nodes also marks the inner extremities of the costz along the 
margin of the umbilicus, and three other rows occur at nearly 
equal distances apart between the umbilical and marginal rows; 
all these markings are more strongly developed upon the younger 
individuals, becoming more and more faint with increasing age; 
sides of the volutions in younger individuals nearly flat, or only 
slightly convex, becoming more strongly convex in older indi- 
viduals. Septa composed of a large ventral lobe divided medially 
by a low, truncated siphonal saddle, and three lateral lobes, the 
middle one of which is much the larger with about five divisions 
and many serrations; the first lateral lobe is narrow with ser- 
rated sides, its depth about one-half that of the ventral lobe; it is 
really little more than a rather deep and narrow indentation of 
a broad first lateral saddle; third lateral lobe larger than the 
first but much smaller than the second; on the dorsal side, at 
the bottom of the dorsal furrow, is a deep, narrow, serrated 
dorsal lobe, with two smaller lobes on either side of it between 
the dorsal line and the umbilical shoulders; the divisions of the 
saddles much more rounded than those of the lobes. 

Remarks.-Whitfield has recognized Morton's t w o  species, 
A. delawarntsis and A. va?rzcxemi, as distinct, the chief difference 
being in the greater compression of A. vanaremi and  its smaller 
size. The two forms occur together in the Merchantville clay- 
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marl, and the greater compression of A. valtuxemi is probably 
accidental and not of s f ic ient  importance to justify the recog- 
nition of distinct species. 

Formation and locality.-Merchantville clay-marl, Lenola 
( 1 6 3 ) ~  Burlington (Whitfield). 

Geographic dist.fib~ttiorz.-New Jersey. 

8ubclarr DIBRANCHIATA. 

Order BELEMNOIDEA. 

Genus BELEMNITELLA dlOrbigny. 

Belemnitella amerlcana (Morton). 

Plate CIX., Figs. 1-4. 

Belemnites A~~tcrican~cs Mort., Am. Jour. Sci., 1st ser., 
vol. 17, p. 281 ; vol. 18, pl. I ,  figs. 1-3. 

Belelnnites nbbcanicrls Mort., Jour. Acad. Nat. Sci. Phil., 
1st ser., vol. 6, p. 99, pl. 5, fig. 7. (Not B. d c o n i c u s  
Lam.) 

Belemnites Arrwricm~rrs Mort., Jour. Acad. Nat. Sci. 
Phil., 1st ser., vol. 6, p. 192, p1. 8, fig. 

Belentltites Alnericanrrs Mort., Synop. Org. Rem. Cret. 
Gr .U.  S.,p. 34, pl. 1,figs. 1 , 2 , 3 ,  3 a .  

Belenznitella nrucro?tata dlOrb., Prod. Paleont., vol. 2, 

p. 211. 
Bele?nnitelln alnericana. Emmons, Rep. N. Car. Geol. 

Surv., p. 246, fig. 101. 

Belnn~zitella rnzlcrottota Gabb, Synop. Moll. Cret. Form., 
P. 78 (22). 

Belet~tnitelln paxillosa Meek, Check List Inv. Foss. N. 
A., Cret. and Jur., p. 26. 

Beler~tnitella nt~urotiata Con., Cook's Geol. N. J., p. 375, 
figure; p. 731. 

Belet~~~zitella pa-rillosa Con., Cook's Geol. N. J., p. 731. 

NEW JERSEY GEOLOGICAL SURVEY



840 CRETACEOUS PALEONTOLOGY. 

1892. Belernnitdla Americanu Whitf., Pal. N. J., vol. 2 

(Monog. U. S. G. S., vol. IS) ,  p. 280, pl. 47, figs 
1-1 I.  

1905. Bele?nnit~lla americana Johns., Proc. Acad. Nat. Sci 
Phil., 1905, p. 28. 

Descriptio9t.-Guard elongate, tapering, sometimes attaining a 
rather large size, the length of a large individual being 135 mm., 
with a maximum thickness of 20 mm. Cross-section subtri- 
angular in the larger portion, the ventral side flattened; toward 
the smaller extremity the cross-section becomes more nearly 
circular or elliptical, the flattening being in a dorseventral 
direction. The alveolar cavity excavating the guard for about 
one-third, or somewhat more than one-third, its length, the edge 
of the guard at the aperture of the alveolus becoming very 
thin and rarely or never being perfectly preserved; the ventral 
slit extending nearly to the bottom of the alveolar cavity, not 
produced beyond that point as a ventral groove. The small end 
of the guard, when perfectly preserved, is produced in a small 
mucronate extremity. When not worn the surface is rough- 
ened, most conspicuously upon the broad ventral and the nar- 
row dorsal sides towards the larger extremity, there being a 
comparatively smooth, rather narrow, longitudinal band upon 
each of the sloping dorso-lateral sides. The phragmocone has 
not been observed, although casts of the alveolar cavity are com- 
mon, and occasionally one of them retains the impressions of 
the septa1 lines. 

Retnarks.-This species is, perhaps, the most characteristic 
member of the Navesink fauna, and has not been observed in any 
other horizon in New Jersey. I t  occurs in practically every 
locality of this formation which is at  all fossiliferous, and some- 
times occurs in so great abundance that hundreds of individuals 
can be collected in a small area. Most of the specimens, how- 
ever, have been more or less worn before they have been buried 
in the sediments, so that it is rare to find any individual perfectly 
preserved, most of the very best examples having the  thin edge 
of the alveolar cavity and the mucronate extremity of the shell 

NEW JERSEY GEOLOGICAL SURVEY



MOLLUSCA. 84 1 

destroyed. The species is a very close ally of the European B. 
rzcucrorrntus Schl., and the two have frequently been considered 
as identical. The writer has not had an opportunity to com- 
pare the New Jersey specimens with a large suite of European 
examples, but Whitfield states that such a comparison shows 
the American examples to be, proportionally, somewhat more 
elongate, and if this be a constant character the American form 
is doubtless properly considered as a distinct species. The 
specimens vary greatly in size and the smaller ones are usually 
proportionately more slender than the larger ones. I t  is also 
frequently the case that at  any one locality there is not a great 
variation in size, an assortment which may be due to the trans- 
portive ponfer of the water at the time of deposition. 

Forrrtatiorz a ~ r d  locality.-Xavesink marl, Atlantic Highlands 
( 108), Middletown ( I I 3?), near Crawfords Corner ( I ~ 6 ~ ) ,  
near Holmdel ( 1 2 8 ~ ,  128", 127, 194), hlarlboro ( I ~ I ) ,  near 
Freehold ( 1 33), near 1Valnford ( 1389 ,  Crosswicks Creek ( 149, 
I@, 1 q 3 ,  1 q 4 ,  1 9 j ) ,  near Jacobstown ( 'so),  near Mount 
Laurel (166), Mullica Hill (169'). 

Gcogmplric distriblrtiolt.-Kew Jersey, Delaware, North Caro- 
lina, Alabama, hlississippi, Texas. 
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CHAPTER VI, 

Branch ARTHROPODA. 

Class CRUSTACEA. 

Sub-clams EUCRUSTACEA. 

Super-order OSTRACODA. 

Family UYTHElFtIDAEl. 

Genus CYTHEREIS Jones. 

Cytherelr barrlerl Ulrlch. 

Plate CX., Figs. 1-3. 

ago1. CytCrereks bassleri Ulr., Md. Geol. Surv., Eocene, p. I 17, 
pl. 16, figs. 5-8. 

Description.-"Carapace oblong, length 0.80 to  0.85 mm., 
widest and rounded anteriorly; the p t e r i o r  edge more or less 
angular in the middle, straight or  slightly sinuate above to  the 
angular extremity of the hinge, and with two or three spines 
projecting from the slightly convex, lower half; edges with a 
thickened rounded rim, becoming obsolete near the center of 
the flattened ventral region; hinge line straight, except a t  the 
anterecardinal angle, which is thickened and prominent; ven- 
tral outline slightly sinuate. Valves equal, with a rounded sub- 
central node, sometimes obscured by a network of small ridges, 
and a sharp ventral ridge rising gradually from its inception a t  
the antero-ventral angle and ceasing abruptly at a point a b u t  
one-fourth of the length of the valve from its posterior extrem- 
ity. A less prominent ridge runs from the high end of the ven- 
tral ridge in a slightly oblique direction, to the post-cardinal 
angle and then turns forward. The whole surface is covered 

(843) 
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with rather large pits arranged in more o r  less irregular curved 
series, the space between the rows, especially over the central 
portion of the valves, being raised into thin and sometimes 
coalescing ridges." (Ulrich) . 

Fornultion mrd locality.-Vincentown limesand, Vincentown 
(154). 

GeogrcFphic distn'bu.fwtt.-New Jersey; also Eocene of hIary- 
land. 

Family UYPRIDAEI. 

Genus BYTHOCYPRIS Brady. 

Bythocyprir pariiir Ulrfch. 

Plate CX., Figs. 4-7. 

1901. Bythocyp-is parilcs Ulr., Md. Geol. Surv., Eocene, p. 
I I 7, pl. 16, figs. 5-8. 

Descriptiort.-"Carapace about 1.0 mm. long and nearly or 
quite 0 . j  mm. high; reniform, strongly arched dorsally, very 
slightly sinuate or straight in the ventral portion of the outline, 
and with the ends rounded and very nearly equal, the posterior 
outline, however, being 'usually a trifle oblique above, and the 
turn into the basal line slightly lower than at the front end ; point 
of greatest thickness above the middle, the slope toward the 
ventral edge being flatter thaq elsewhere; edge view elongate, 
subelliptical, the anterior extremity more acute than the posterior, 
the latter being comparatively blunt. Left valve slightly over- 
lapping the right both above and below, its ventral edge some- 
what thickened in the middle and bordered along the anterior 
and posterior thirds of its extent by a sharply impressed, thin 
line. Surface generally appearing quite smooth, but under favor- 
able circumstances very small scattered punctae may be observed. 
Interior of valves with the marginal plate well developed and 
widest in front." (Ulrich. ) 

Formation mtd locality.-Vincentown limesand, Vincentown 
(154). 

Geograplzic distributiott.-New Jersey; also Eocene of Mary- 
land. 
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Family OYTHEREUIDAE. 

 eni is CYTHERELLA Jones. 

Cytherulla rubrnarglnata Ulrfch. 

Palte CX., Figs. 8-9. 

1901. Cytlmella szrbtirargittclta Ulr., Md. Geol. Surv., Eocene, 
p. I 18, pl. IG, figs. 14-1 j. 

Description.-"Carapace about I .o mm. in length, somewhat 
oblong, rounded at the ends, the posterior end a little wider and 
its margin more oblique above and merging more gradually into 
the very slightly arcuate dorsal outline than the anterior; ven- 
tral margin straight, edge view subcuneiform, end view subovate, 
Valves compressed convex, thickest posteriorly, with an obscurely 
defused broad depression near the midlength and mostly above 
the center of the valves. A narrow b ~ t t  distinct rim borders 
the two ends. Surface smooth." (Ulrich.) 

Remarks.-This species described from the Eocene of Mary- 
land is sometimes met with in washings from the Vincentown 
limesand. 

Fortilation a i d  locality.-Vincentown limesand, Vincentown 

(15-1). 
Geographic distributiou.-New Jersey; also Eocene of M ~ N -  

land. 

Super-order CIRRIPEDI.4. 

Order THORACICA. 

Family LE P ADIDAE 

Genus SCALPELLUM Leach. 

Scaipellurn conradi Gabb. 

Plate CX., Fig. 10. 

1876. Scapcllzon Cotwadi Gabb, Proc. Acad. Nat. Sci. Phil. 
( 187619 P. 179, pl. 5, figs. 3-3b, 4. 
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1905. Scalpelltim conradi Johns., Proc. Acad. Nat. Sci. PhiL 
( 1905), P- 28. 

Descriptio?r.-"The scutal plate is nearly straight on its ocdu- 
dent margin; the tergal margin is strongly sloping and a little 
concave at the apical portion; the base is straight, or very 
slightly convex. The surface is slightly angulated, and marked 
by strong lines of growth." 

"The carina is large, indicating a size of about an inch and a 
half in length of the animal, wvithout the stem. I t  has nearly 
straight sides, is very gently curved; external surface nearly flat 
at the upper part and rounded subangular below in the median 
line. Upper end acute, base rounded; inner face deeply concave; 
sides bearing a prominent linear rib, which marks the three parts 
of the surface into which Darwin divides this plate." (Gabb). 

Remarks.-The detached plates of this cirriped are  sometimes 
met with in the washings from the Vincentown limesand at 
Vincentown, and from the same formation a t  other localities. 
I t  is, however, one of the rare species of the fauna. 

Formation a d  locality.-Vincentown limesand, Vincentown 
( I 54), near Hurffville ( I 70). 

Geographic distribution.-New Jersey. 

Subclaa~  MALACOSTRACA. 

Order DECAPODA. 

Suborder MACRURA. 

Family ASTAOIDAB. 

Genus HOPLOPARIA McCoy. 

Hoploparia gabbl Pllebry. 

Plate CX., Figs. 11-15. 

1901. Hoploparia gabbi Pilsbry, Proc. Acad. Nat. Sci. Phil. 
( I ~ o I ) ,  P. 115, pl. I, figs. 11-14. 

1905. Hoploparia gabbi Johns., Proc. Acad. Nat. Sci. PhiL 

(1905), P. 28. 
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Description.-"Right propodite robust. evenly convex on both 
sides, but slightly more convex above than below, surface slightly 
roughened everywhere by small flattened, separated, scale-like 
asperities; lower margin bluntly angular and marked by a 
slight groove; upper margin narrowly rounded, bearing a couple 
of short conic spines, inserted slightly below the edge and directed 
downward and forward; on each side there is a rounded tubercle 
at the base of the dactylopodite. Fixed finger rather slender, 
with a series of coarse tukrcles (worn flat) along its grasping 
edge. Dactylopodite armed with a short conic spine near its 
base (continuing the row of similar spines on the upper margin 
of the propodite), its grasping face with a series of coarse 
tubercles, worn flat. Carpopodite (? )  irregularly cylindrical, 
gibbous, a little compressed and faintly grooved along the outer 
side, bearing a series of several short spines along the inner. 
Abdominal somites with highly arched tergum, the surface punc- 
tate." (Pilsbry.) 

Rettzarks.-"This species is based upon a right hand and group 
of four abdominal somites in the collection of the Academy of 
Natural Sciences of Philadelphia, and a right hand arid carpo- 
podite (? )  in that of the Wagner Free Institute. The fixed 
finger is broken in both specimens, and the proximal portion 
of the hand is wanting. In the Wagner Institute specimen 
the base of the dactylopodite remains. 

A much smaller propodite from Monmouth County, N. J., 
shows a series of four short spines along the upper margin; 
but, perhaps, this specimen belongs to an allied but distinct 
species, as it is much less convex inside than the larger claws. In 
the large specimens from Lenola only the anterior two spines 
remain, as described above, owing to the loss of the posterior 
portion of the hand. 

On account of the mutilated condition of the remains, meas- 
urements cannot readily be given, but an Astacoid somewhat 
larger than the common eastern crayfish is indicated. The 
figures are of natural size. The high arch of the abdomen may 
be partly due to lateral compression. Until further remains come 
to light, and especially the cephalothorax, the generic position 
of the species will be uncertain." (Pilsbry.) 
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Fornlation and locality.-Merchantville clay-marl, Lenola 
( 163). 

Geograpltic distribution.-New Jersey. 

Hoploparla gladlator Pllebry. 

Plate CX., Figs. 1617. 

1901. Hoplopwia gladiator Pilsbry, Proc. Acad. Nat. Sci. Phil. 
( I ~ o I ) ,  p. 116, pl. I,  figs. 15-16. 

Descriptwlz.-c'Propodite long and narrow, parallel-sided, its 
thickness more than half the width, about equally convex on 
the two sides, smoothish, showing scattered punctures and under 
a lens a very fine punctulation; on both sides of the hand a row 
of three or four small pointed tubercles run lengthwise along 
the median convexity; lower edge bluntly biangular. Fixed 
finger nearly double the width of the dactylopodite, pyriform 
in section, with a row of tubercles along the grasping edge. 
Dactylopodite oval in section, also bearing pointed tubercles 
o p p e d  to  those on the fixed finger. 

Length of propodite as  broken, 35 rnm.; width, I 1.5 mm.; 
thickness, 7 mm." (Pilsbry.) 

Re~~rarks.-"Types are No. 10,120 a l l .  JVagner Free Insti- 
tute of Science, and consist of an imperfect propodite with broken 
dactylopodite in place, a fragment of the fixed finger, apparently 
of the same specimen, and a fragment of another hand of larger 
size, width 14 mm., thickness g mm. They were exposed by 
breaking hard nodules which occur in the clay a t  Lenola An- 
other broken propodite is in the collection of the Academy from 
the deep cut of the Chesapeake and Delaware canal, in Dela- 
ware. 

The species is readily recognizable by the long, narrow shape 
of the hand and the minute punctulation of the surface, the 
biangulate lower edge of the fixed finger and hand, etc. I t  can 
hardly be the smaller chela of H. gabbi on account of the dif- 
ferent surface sculpture, etc." (Pilsbry.) 

For~nation attd localit~1.-Merchantville clay-marl, Lenola 
(163). 

Geographic distributiott.-New Jersey. 
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Family THALASSINIDU. 

Genus CALLIANASSA Leach. 

Caliianaasa rnortoni Pilebry. 

Plate CXI., Figs. 1-15. 

1901. Callinizassa gizorfoni Pilsbry, Proc. Acad. Nat. Sci. Phil. 
( I ~ o I ) ,  p. 112, pl. I ,  figs. 1-7. 

1905. Cdlia-~zassa rtlortotli Johns, Proc. Acad. Nat. Sci. Phil. 
( 1905 1, P- 28. 

Description-"Propodite rhombic, its breadth about two- 
thirds the length, the outer face very convex, the greatest convex- 
ity posterior and nearer the upper side. Surface nearly smooth, 
usually showing a series of four distinct punctures extending 
backward from the root of the fixed finger, and two on the other 
or more convex side; tlte posterior margin obnbptly falling near 
the joint, a prominence bearing a group of small tubercles at the 
summit before the deflection. Inner surface of palm much less 
convex, becoming concave near the lateral margins, nearly 
smooth, the anterior margin slightly excavated between the root 
of the fixed finger and the dactylopodite, and bordered there with 
a short row of small tubercles. On the median portion of the palm 
there are two punctures, marking it off into thirds longitudinally. 
Lateral margins of the propodite acute, closely, finely and r e p -  
larly crenulate; the loiver margin straight, with a row of punc- 
tures along the inner side but extremely near the edge, and an- 
other close to the edge outwardly; upper margin deeply curved 
clown posteriorly, produced into a deflexed lobe and similarly 
margined with spaced punctures. Fixed finger about one-third 
the total length of the whole propodite, curved at the tip, finely 
crenate along the grasping margin when unworn, and with a 
blunt median tooth. Dactylopdite with two contiguous crenulate 
carina along its outer edge. Carpopodite somewhat shorter than 
the palmer surface of the propodite, equally convex inside and 
out, turgid anteriorly, its outer face with an oblique groove bor- 
dered with small tubercles near the distal lower angle. Posterior 

54 PAL 
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upper angle produced backward in a rather slender process. 
Meropodite subtriangular in section, the upper keel strongly 
arched, lower keel nearly straight and more strongly serrate, 
the middle of the very convex outer surface granulose, with two 
rounded tubercles at  the anterior extremity; the opposite or inner 
face nearly flat. In all specimens preserved with the members in 
place, the meropodite is flexed a t  a right angle with the c a p  
podite." (Pilsbry.) 

The dimensions of a propodite are: length, 25 mm. ; length, 
exclusive of finger, 18 mm. ; width in the middle, I I mm. ; thick- 
ness, 6 mm. ; the dimensions of another specimen are :  length, ex 
clusive of finger, 23 mm.; width in the middle, 19 mm.; thick- 
ness, 9.5 mm. ; the dimensions of a carppodite are: greatest 
length, measured obliquely 20 mm. ; length from middle of distal 
to middle of proximal margin, 14 mm.; width in the middle, 12 

mrn. ; length of a meropodite, 13 mm. 
Remarks.-"What CaZlimunFsa. fw~j,& is  in Europe to the 

Maestrichtien, C. nwrtoni is on this side of the Atlantic to the 
" b w e r  Marl" beds. I t  is an abundant species, known by re- 
mains of over one hundred individuals, chiefly the propodites 
only, thowh sometimes the meropodite, carpopodite and propo- 
dite are preserved in place; when this is the case, it is usually due 
to their being more or less imbedded in hard nodules. The 
abrupt deflection of the hind margin of the more convex face 
of the propodite, and the downward bend, posteriorly, of its 
upper margin are characteristic of the species. 

Both chelz of a Lenala individual preserved in one nodule 
show the right claw to  be somewhat the larger. Othenvise the 
two claws seem to be counterparts. I can find no  other differ- 
ence. 

The largest specimens show a shallow, vermiculate wrinkling 
of the surface, but the smaller are almost smooth t o  the eye or 
touch. The crenulation of the margins becomes stronger with 
age, and is occasionally lost or  obscured by chipping of the 
edges." ( Pilsbry. ) 

Fomtcption and locality.-Merchantville clay-marl, Lenola 
( 163) ; Navesink marl, near Walnford ( 148'), Crosswicks Creek 
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( 149, 195), near Jacobstown ( 150) ; Tinton beds, Tinton Falls 
( I  IO),  Beers Hill cut, south of Keyport (12g7, 12g0), near 
Freehold ( 132). 

Geographic distri6utiolr.-New Jersey. 

Callianarra conradi Pilsbry. 

Plate CX., Figs. IE-22. 

1901. Calliallassa corzrndi Pilsbry, Proc. Acad. Nat. Sci. Phil. 
( I ~ o I ) ,  p. I 14, PI. I, figs. 8-10. 

Description.-"Propodite rhombic, its length (without finger) 
not much exceeding the width, somewhat more convex on the 
outer than on the inner face, the postt-rior ~naagin neither crbrtcptly 
nor deeply dde-red. Surface smoothish, with some small 
tubercles on each side of the slight excavations on both sides 
of the hand near the commissure between the bases of the fingers; 
the acute lateral edges crenulate, as in C. morioni, but the lower 
edge is not deflexed posteriorly as in that species. Fixed finger 
t r i m g d a  in sectio?~, the angles crenulated, the flat, grasping 
face with a short smooth rib near the base, which joins the keel 
along the outer angle of the finger." (Pilsbry.) 

The dimensions of a propodite are: length, about 30 mm.; 
length, exclusive of the finger, 18.5 mm:; width, 16.5 mm.; thick- 
ness, 7.6 mm. 

Rem.rks.-"The cla\v of C. conradi differs from that of C. 
rnortotli in being much shorter and broader; more evenly con- 
vex on the two sides, the posterior margin of the outer side and 
the keel along the upper edge are not abruptly deflexed behind; 
the fixed finger of the propodite of C. cot l rd i  has no median 
tooth on its grasping face, which is flat, with a short, smooth 
ridge and bounded by two crenulate angles, while in C. mortoni 
there is a median tooth, a crenulate ridge on the face, and no 
crenate angle along the lower inner part of the finger." (Pilsbry.) 

Forrimtion allti loci11ity.-Tinton beds, Tinton Falls ( I I O ) ,  
Beers Hill cut ( I 2ge). 

Geographic distri6zition.-New Jersey. 
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Sub-order BRACHYURA. 

Family DROMIAO AHI 

Genus TETRACARCINUS Weller. 

Tetracarcinur wbquadratur Weller. 

Plate CXI., Figs. 1619 .  

1905. Tetracarcinus subqiMdratus Weller, Jour. Geol., vol. 13, 
p. 328, figs. 4-6. 

1905. Tetracarcin~cs subqzwdratrts Weller, Geol. Surv. N. J., 
Ann. Rep. State Geol. for 1904, p. 136, pi. 15, figs. 
4 4 .  

Description.-Carapace subquadrangular, length and breath 
nearly equal, the dimensions of two individuals are: length, 12.3 
mm. and 14.4 mm. ; breadth, 12.5 mm., and 14 mm. Dorsal 
surface convex longitudinally and transversely, the sides curving 
abruptly'downward to a nearly vertical position, marked by two 
.longitudinal and two transverse furrows. Rostrum short, with 
a deep, longitudinal, median furrow. Extending backward from 
the posterior extremity of the median furrow of the rostrum, 
the two longitudinal dorsal furrows diverge from their anterior 
point of origin to the junction with the anterior transverse fur- 
row, and then converge until they nearly meet again at the 
posterior margin of the carapace, enclosing a longitudinal, 
median area, which is not crossed by the anterior transverse fur- 
row, and across which the posterior transverse furrow is less 
strongly defined than in its lateral limbs. The lateral limbs of 
the transverse furrows become less well defined towards the 
margin of the carapace, the anterior ones curve slightly back- 
ward toward their distal extremities, while the posterior ones 
have a slight fonvard curve, so that the two together, with the 
longitudinal furrows, enclose a pair of slightly convex, subovate 
areas. From the antero-lateral margins of each of these sub- 
ovate areas two slight, gently curved tuberculose ridges o r  lines 
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of tubercles extend forward, diverging slightly, to the antero- 
lateral margins of the carapace. 

Rmnarks.-The type specimens of this species, illustrated with 
the original description of the species, are three in number, two 
of them being from the Cliffwood clay at  Cliffwood Point, and 
the third from the W d b u r y  clay at Lorillard. 

Formcation umd locality.--Cliffwood clay, Cliffwood Point 
( 105 ) , near Matawan ( 189). Woodbury clay, Lorillard ( 102). 

Geographic distribution.-New Jersey. 
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cornmunu d'Orb.. ......... m7 
conrob&~o <Orb.. ........ m8 
emociora Rcuas. ........... 209 

........... farcimcn Rnws. 1 1 0  

............ gracilu <Orb.. 1 1 1  

.......... indifferens Reuss 1 1 1  

.......... inornafa d'Orb.. 212 
l e ~ u m e n  Reuss. ........... 308 

......... multicostata $Orb 214 
obliqua Jon- . Parker and 

................. Brady. 21s 

......... pauperata d'Orb.. 116 
pulchra Gabb. ............. 233 
rocmrri Neugeborcn ........ 219 

.............. scabra Reuss 220 

spittulosa Sherborn and 
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sulcata d'Orb.. ............ 115 
vertcbralis Sherborn and 

.............. Chapman. 221 

............ Dcnldium falcatum Con.. 309 
( F d c u b )  fdcatum Whitf.,. 3op 
Ripkyanum Gabb . . . . . . . . .  661 
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Globigerinr, bulloidu d'Orb.,. ..... .254.III Herbert's marl pit, fouils from, ..... 114 
bulloida var. triloba Reurr, Hercorhynchur jerreyenair n. sp., ..... 

.255,III .................. ............... .737. LXXW 
eretacu d'Orb., .......... ass Herecogloasa paucifex (Cope). ... .81s. Cn 
hirruta d'Orb., ........... 254 Heteroceru conradi (Mort.), .. .833, CVIII 
triloba Reuu, ............ 25; Hetrrocniina Abbottii C. & H.. ...... p1 

Globuliw gibba d'Orb., .............. 250 IIeteropora panicella (C. & H.), 3a7, XXILI 
Glossw conradi Gabb, ............... 599 Hipponys tentonurn Mort., .......... 66, 
Glycirrcnir drcira Gabb, ............. 646 Hippothoa irrrguhris Cabb, ......... 339 
Gnathodor I tecwidru Whitf., ....... 635 H o h t e r  cinc:us Credner, ............ rp6 
Cold Hill, fosrilr from,. ............. 162 Holmdel, fossils from, ..... . I  11, r13, 114 

Coniuter mammilata Cibb, ...... ,277, VI  Holrne'r marl pit, fossils from. ....... 114 
Grmwsoma i d a t a  Con., .............. 535 Hoploparia gabbi Pilsbry, ....... ..46. CX 
Govldia conradi Whitf., ............. 550 gladiator Pilsbry, ..... .&8, CX 

drcemnaria Cou, ............ 551 Hornerstown, fouilr n u r .  ........... 155 
declivia Con.. ............... 551 Hornerstown fauna, ................. 1% 
pari lu Whitf., .............. 551 diacuuion of ,  .......... 158 

Gouldia I crtnulkata Con., ........... 566 IIornerstown m u l ,  dercription of. .... 15s 
Green Marl. ........................ 13 equivalence of. ......... 17 
Gryphaa bryari v u .  precedeus Whitf., 448 fauna of. .............. 155 

.............. ......... wnvexa Say, .451, XLV Hurffville, rossilr n u r ,  169 
d i i r i r  n. rp.,. ... .453. XLVI 
mutabilu Mort., ..... . q ~ a ,  XLVI I 
vrsicularis Whitf., ...... .q51, 459 ..... ............... v o w  Mort., 455 Idmonea abbotti G. & H., .321, XXII 

Crypbamstru vomer (Mort.),. . .455, XLIV concortilis C. & H. ,  ........ 321 
Gryphostrea hteralu  Con., ........... 455 Z d o n ~ ~ * c a  antrosa Con., ............. 391 
Guadryina pupoidu dlOrb.,. ........ .197, I compressirostra Whitf., .... 399 
Guttulima communu d'Orb., .......... 248 litrlei Cabb, .............. 4oa 

problemo d'Orb., .......... 253 medians Whitf., .......... & 
Gyrodrs Abbotti Cabb, .............. 683 neplecta Gabb, ........... 396 

abyaaina (Mort.), . .683, LXXVII qvindecernradiata Con., 4x1 .... 
........... altilpira (Gabb), .. .687, LXXVII tippama Whitf., jp( 

.......... Jtupira  Whitf., ............ 678 tranrversa Con., 411 
dveata  Meek, .............. 689 vulgaris Con., 398 ............. 

........... crenata Con., ..... .685, LXXVII Whitf., ~p( 

............... ......... infracarinata Con., 685 I ~ O C C T ~ ~ U S  sp. und.. .XL ........ obturivolva Cabb, .......... 687 Borabini Whitf., 417 
petrosus (Mort.), . ,689, LXXVII confertim.annulatus 
spillmari Gabb, ............. 685 R-cr, ...... .427, XXXIX 

Mortoni M. & H..  ....... 4- 
H peculiaris Con., ......... 518 

Haddonfield, fouils from,. ........... 69 perovalis Con., ..... XXXVIII 
Halcyon I trntorium Con., ........... 664 proobliqua Whitf., ....... 
Haminea rnortoni (Forbes),. ... .81a, XCIX ....... .4a8, XXXVIII 

...... Hamulus falcatus (Con.),. ..... .jog, XXII  proximus Tuomey, 
........ lineatus n. sp., ......... 3 I o, XIX . 4 y ,  XI.. XLI 

Hamulus ? ?  sp., ............... .31 I ,  XIX quadrans Whitf.. 426, XXXIX 
......... Haplophragmium concavum Bagg,. .. .189, I Sogcnsis Whitf.. 424 

irregulare (Raemer),. 190 VU. quadrams,. . 416 
Harpopo tippana Con., .............. 718 I s ~ a r d i a  cliffwoodensis Weller, 598. LXVI ....... Harrisonville, fossils from and near, 85, 158 wnradi Gabb. .5g9. LXVI 
Hazlett sand, ....................... 14 tintonensis n. sp., .599. LXVI ... 

......... ................ use of term, 19 Ivanhoe Brook, foasils from, 150 
Helcion tmtorium d'Orb., ........... 664 
Hemiaster incrassatw Clark, ......... joo J 

kiimmeli n. sp. Clark, 303. XVII 
parastatus (Mort.), ... ,298, XV Jamesburg, fossils from, ........... .4p, 50 
stella (Mort.), ...... ,300, XVI Janira mortottii d'Orb., .............. ,& 
ungula (Mort.), ...... 301, XVI Jerseyian fauqa, defined. ............. alp 
wellcri n. sp. Clark,. ,302, XVlI geomaphic conditions, 14 
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Locality No. 181, fossil from, ....... 158 
183, foaaib from, ....... 158 
183, fosrib from, ....... 69 
185, fou iL  from. ....... 54 
186, fossils from. ....... 35 
189, fossil8 from, ....... 37 
190, f d a  from, ....... 85 

....... 194, f o s s h  from, 114 

....... 195, fossila from, rat 

....... 196, fossila from. 170 
Longatrect's marl pit, f o u i b  from.. ... 109 
Lorillard, fosailr from, ........... .47, 64 
Lower Jamesburg, fossils near, ....... 5 I 
Lower Marl, ........................ 13 

See dw Navesink Marl. 
.............. Lrcina cretaceo fauna. 180 ....... Whitf., .570, LXI I  

pingmu Con., ................ 574 
rmockona Whitf., ............ 601 
sweduboroensis a. sp.,. . .571, LXI I  

Lrnatia doltirpiro Cabb., .............. 687 
............. conCi(lua Meek, 678 

......... W l i  Gabb. .677, LXXVI 
Moreowrtuir Cabb, .......... 678 
obliqsata, Meek. ............ 678 
obturivolvo Whitf., .......... 687 

Lunatia 7 pauperata (Whitf.), 680, LXXVI 

M 
. . .  Maetra purtangularia n. up., ,631, LXVI 

Maestrichtion, correlation with, ...... 184 ........ Magothy fauna, diactusion of, 40 
table of, ............ 39 

................. Muothy  formation, zz 
............. description of, 31 

fauna of, .................. 33 
................... flora of, gz 
.................. Manasquan fauna, r 84 

d i i s r i o n  of, ............ 175 
........... Mannrpuan formation, .14, 178 

...... Manasquan marl, description of, 173 
fauna of, .......... 173 

Manley, J. M., ..................... 7 
Mantua Creek, fossils from, ......... 169 

..... Margarita abyssina Cabb, ,669, LXXV 
Margaritella Abbottii Meek, .......... 665 
Marginulina ensis Reuss, ............ 233 

pediformis Bornemann, . . a33 
trilobata d'Orb.. ......... 234 
wetherrllii Jones, ....... a45 

Marlboro, fossils from and near, . .95, I 14 
.............. section near. 94 

.......... Marsballtown, fossils from, 85 
Marahalltown clay.mar1, description of, 81 

............. fauna of, 8: 
... Marshalltown fauna, discussion of, 87 

........ table of, 86 
Marshalltown marl. thickness of. ..... 16 

Matawan, f o u i b  n u 5  ......... .45. & 66 
..................... Matawan fauna, 177 

Matawan formation. ............. .rr, 178 
............... Medford, fossils from. 169 

Medolia wenonah n. sp., .......... 507. LV 
Melugrinella a b ~ p t a  (Con) ,  .. .433, XLU 
Mrmbraniporo abortivo C. & EL ....... jq 

annuloidea UI. & 8,. .. ......... 335. 
jerseyemis U1. & B... .. 

......... 336,XXN 
nematopomider UL & 8, 

........ 3 ~ ,  XXN 
perampla C .  & EL. .... ......... 337. XXIX 
plebia G. & H., 334, XXIII 

Membran ipoda  abbottii (G. & 8.1,. .. ........... *. XXN 
dir tam ( C .  & H.).. .. 

............ W X X V  
Merchantrille, fosaib near, .......... 56 
Merchmtville day-marl, description of. 43 

f a w u  of, ... 44 
thickneu of, 16, u 

Merchantville fauna, d k u u i o n  of, ... 59 
table of, ....... 57 

Meretrix c r c t acu  (Con.), ... .608, LXVIII 
eufaulenris Con., .. .609, LXVIII 
tippana Con., ...... .607. LXVIII 

Micrabacia americana Meek & Hayden. 
................. z71,V 

C O ~ O ~ ~ N &  M,CCk & H ~ y d e n , .  . 171 
Micropora c y l i n d n c a  U1. & B.,. .347, XXV 

... pulchra U1. & B.,. .347. SXV 
hficropora ? vincentownensis UI. & B., 

................. 348,XXV 
Microporella spanipora U1. & B., 348. XXV 

....................... Middle Marl, 13 
(Set also Hornerstown). 

beds included in, ....... 19 
Middletown, fossils from and n a r ,  107, 140 

Modiola burlingtonensis Whitf.. .. .505. LV 
johnsoni Whitf., ........ . 5 ~ .  LV 
julia L u ,  .............. .506, LV 
(Lithodomw 7) i d o t o  Whitf.. 507 
monmouthenais n. ap., ... . 5 ~ .  LV 
ovata Cabb. ............ .508, LV 
subinflata Whitf.. ....... .SOT, LV 

Modulvs lapidosa \yb!tf., ............ 795 
Monmouth fauna, ................... 177 
Monmouth formation, ........... .14. 178 
Monoporella u s e r t a  C .  & H., .. . ~ 9 .  XXV 
Montana group, fauna of, ........... 183 
Morea naticella Cabb., ...... .800. XCVII I  

plicata Wbitf., ...... .Sox, XCVII I  
Mortoniceras delawarensir (Mort.). ... 

............ .837, CIII .  CIV 
.......... .............. MartrsM citkora Gabb, 651 Mount Laurel, fosrib near. -5 

. ... crctacea Cabb, ..... .654, LXXIV Mount Laurel fauna, d i a c d o n  of. 131 
(Pholar) cretacra Whitf., ... 654 table of, ........ 1.b 
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fauna of. ........ 103 .......... 155 . 156. 163. 164 ....... ....... limits of. 13 Nodoaaria acuminata (Reuu). a05 
relations of ...... 23 adolphim (dlOrb.). ..... .ao 6.1 

Mucronella aspera Ul.. ....... .354. XXVI adolphinulo B a a .  ......... to6 
.......... . .. muralis C & H... .jga. XXVI annulato Reuss. 207 ..... purnila G . & H... .. .3ss. XXVI communis (d'Orb.1. .a07. I 

. . . .  typica G & H... .35 3. XXVI communis Woodward. ..... a33 
........ Mullica Hill. fossils from. 126. 158 conmbrina (d'orb.). .... .so 8.1 

rdationr at. ............ 24 var . emaciata .... section near. ........... 186 (Reuss). .log. I 
. ........ Mulricrescis parvirella G & H 327 farcimen (Soldmi). ..... . Z I  o. I 

Mysia (Diplodonta) parilis Con.. ..... 571 filiformis d'Orb.. ......... ar I . I 
gibboso Gabb. ................ 574 (Glonduliuo) bvigata d'Orb.. 812 

......... Mytilus oblidtu Wbitf.. .......... 503. Lv indifferens Reuss. 211 

amocki n . ap.. ............ 50% LV inornata (dlOrb.). ........ 811 
lawigata d'Orb.. ......... ara. I 

N longiscata d'Orb.. ......... a 1 3 

....... N u r a  globosa Cabb. .738. LXXXVI 
.............. Natica abyssha Mort.. 683 

acutispira Shnm.. ............ 678 
alveota Con.. ................ 689 . ........... concinna H & M.. 678 

........ Gyrodes crenata Con.. 685 
.......... infrocarinata Gabb.. 685 

... ( L u ~ t i 4 )  rectihbrum Con.. 678 
........ . Morraurnsis M & H.. 678 

........... . obliqvota H & M.. 678 
petrosa Mort. ............... 689 

Nautilus acutauriculorir Fichtel & hfoll. 236 
............. brypni Gabb 81 8. CI  

....... cassir Fichtel & Moll. 237 
.... crrpiduh Fichtel & Moll. a38 

............. dekayi Mort.. 8 17. C 
........... inflatus Montagu. 190 

Iegumrn (LinnC). .......... 134 
... lobotulw Walker & Jacob. a58 

............. obliqvo LinnC. a 15 
(Orthoceror) vcrtebralu 

............... (Batrch). 221 

............. raduulo Linn. a18 

. . . . . . . . . . . .  raphanus LinnC 218 
........ spinulorus Montagu. a21 

Navesink fauna. discussion of . . . . . . . .  131 
........... table of. 108 

............ Naveaink marl. described. 103 
fauna of ............. 103 

Nrara ventricosa M . & H.. .......... 533 
.............. Nritheo mortonii Gabb. 481 

.. quinque cortata (Sow.). .481. LI 
.......... quinquenaria Gabb. 476 

....... Nemoarca cretacea Con.. .413. XXX 
..... Nemodon angulatum Gabb. .388. XXX ..... brevifronr Con.. .389. XXX 

...... conradi Johns.. .38 7. XXX 
.. eufaulensis (Gabb). .385. XXX 

enfaulrnsis Con ............. 387 
...... Neptunella Mullicarnsis Whitf.. 733 
..... New Bargain Mills. fossils from. 161 

multicostata (dDOrb.). ..... a14 
.......... nitida d'Orb.. .a14. 11 

nodosa (pars) R e w .  ...... aoa 
........ obliqua (LinnC). arg. I1  

..... pauperata (d'Orb.). 116. I1 
...... polygona Reurs). .alp. I1  
...... radicula (LinnC). .a18. I1 

raphanutrum Woodward. ... 223 
..... raphanus (LinnC). .a18. I1  . rwner i  (Neugeborm). .zrp. I1 
........ rotundata (Reusl). aao ........... =bra (Renss). 210 

...... apinulosa (Montagu). a11 
........... wlcata Nilsaon. 215 

...... vertebralia (Batsch). a21 
........ williamsi Bagg. .2a2. I1 

......... zippel. Reuss. .aa& I1 
Nucleolires crucifer Mort.. ........... a89 

ovifonnis Con ............ 291 
Nucula monmouth~nsis Whitf.. ....... 494 

....... percrassa Con.. .369. XXIX 
. ...... Whitfieldi n sp.. .371. XXIX 

............ Nucnlano angulata Con.. 388 ... compres~ifrons (Whitf.). 37a 
gabbana (Whitf.). ......... 378 

....... longifrons (Whitf.). 381 
pinuufonnis Meek. ........ 374 
protrrta Con.. ............ 376 

............ shckiona Meek 369 
......... wbangulata Meek. 388 

............. Nncularia papytia Con.. 382 

Oak Hill. fossil8 from. .............. 108 
... Obelixvs concllua Whitf.. .67 a. LXXVI 

.... Odontofusus medians Whitf.. .761. XC 
.... mucronata Gabb. .764. XC .... rostrllmoides Whitf.. 765 

...... alack (Gabb). .766. XC 
..... typicus Whitf.. .763. XC 

Old Man's C m k .  fouilr from. ....... 84 
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Onvr tw  k p o n u  Con., .............. 690 Pectm tmui to tus  Cabb. .......... 47,L 
Onychocella digitata, ......... ,330, XXIII  t rnvi terru Whitf., ........... *6) 
Oolina simplex R e w ,  ............... a03 vrnw:wr Mort.. .......... .47A U 
Ortkcera obliqna L a m k ,  .......... 2x5 whitheldi n up., ........... .a I. ......... Orthocrras farcimrn Soldani, ........ 210 pectun~,, ,  o u ~  M ~ ~ ,  
Orpirasolrn cretacew Con., .......... 628 r v b a u t m l u  D'Orh., ..... 414 
Ortrta (Alectryonia) larva White,. .... Pcmberton. fosril fmm. ra ............. ............... 445. 4460 447 

bryani Cabb, .......... .448, XLIV 
congata Con., ........ .435, XLI I I  
convexa Say, ................ 451 
crenulimarginata Cabb, . . a x ,  XLI I  
uetacea Mort., ......... .434, XLI I  
denticulifera Con., .... .436. XLIII  
fdcat .  Mort., 444, 446, 447, XLI I I  
glandifonnu Whitf.. .......... 449 
(Crypkorortrea) vomer Clark,. . 455 

.................. lawa Cook, 445 
Whitf., ............ .#6, 447 

muenterica Mort., .... .446, XLI I I  
monmouthensia n. sp., .. .442, XLI I  
nasuta Mort., ......... .347, XLI I I  
panda Mort., ........... .437, XLII  
plum- Mort., ......... .439, XLI I  
purilla Cabb, ................. 443 
aubspatulata Forks ,  .... . u o ,  XLII  
tecticoclta Cabb, ....... .443, XLI I I  
urticosa Mort., ............... 484 

Pachycardium burlingtonense Whitf., . . 584 
Pachydiscus compluus (H. & M.)?, 8x9, CI 
Palmula sagittaria Lea, .............. 247 
Panopea elliptiu Whitf., ... ,647, LXXIII  
Papyridm clegantula Cabb, .......... 526 

(Lwpirtha) prottrta Meek,. 526 
Paracyathus vaughani n. sp., ..... .ate, V 
Paranomia lineata Con.. ............. 500 

raffordi Con., ............ 500 
s a b r a  (Mort.), ...... .soo, L I I  

Patella tentorium Mort., ..... .663, LXXV 
Pecten sp. und., ................. .XLIX 

argillensis Con., ....... .47z. XLIX 
brllisculptus Johns., .......... 473 
burlingtonensis Cabb, .. .470, XLIX 
(Chbmys)  croliculus Whitf., . . 478 
cliffwoodensis, ............. ,469, L 

.......... conradi (Whitf.), 474, I. 
craticulu Mort., .......... .478, L 
parvus (Whitf.), .......... .477, L 
perhmellowr Johns., ......... 471 
planicostatur Whitf., ......... 467 
quadricostatw Roem., ......... 482 
quinquecostata Sow., .......... 481 
quinquenaria Con., ........ .476, L 
simpliciw Con., .......... .480, L I  
simplicus Con., .............. 474 
(Syncyclonema t )  perlamellosw 

................... Whitf., 470 

Pennsylvania Clay Company's pits, 
fossil8 from, .................... $ 

Pentacema o r p d w  a. ap. Clark,..a7AVI 
Pentacrinus bryani Cnbb. ......... .a76, C1 
Puiplomya clliptiu h b b ,  ..... .va. LVII 

trwucata Whitf., ......... 
Perissolax dubia Gabb, ..... .73o, WOU(V 

octoliratwr Cabb, .......... 751 
rrtifrr Whitf.. ............ 749 
Richardsoni Gabb, ......... 739 
trivolva Cabb. ... .731. LXXXV 

P e w  Julia Con., ................... 506 
ovata Con., .................. log 

Peronaeod- georgiana Cabb.. .6r7, LXX 
Perrimnota p ro tu ta  Con., ...... .37g, XXI 
Petricola nova.aegyptica Whitf.. ...... 

............... .6r4. LXVIII 
Phusianella pwnctata Cabb, .......... 632 

Pholadomya antnadiata Cabb. ........ 5x9 
(Cymr lh )  urrdora Meek.. . 531 
occidentalis, ........ 13, LVI 
roan& Whitf., ..... 5 r $ LVI 
undata M. & H.. ........ 531 

Pholas cithara Mort., ....... .651, LXXIV 
cretacea Cabb, ............... 654 
prctrora Con., ............... 651 

Pholos I lata Whitf., ................ 521 
Phorvs lrposus Gabb, ............... 6po 

umbilicatus Tuom.. ........... 
Pierre fauna. ...................... 18, 
Piestochilus sp, und., .............. .XCV 

bella (Cabb). 782. XCII. XCVI 
kanei Cabb, ...... .I&, XCVI 

Pilsbry, H. A., ..................... 6 
Pinha Mort., ....................... 4, 

laqueata Con.. ....... .4r9. XXXVI 
rostriformis M o e .  .. .420, XXXVII 

Placenticeras placenta (DeKay) ,  ...... 
......... .830, CIV, CV 

tc l i fu  (Mort.), ... .835, CIV 
Placuna s c d r a  Mort,, ............... 5w 
Placunanomia liwata Con., .......... 500 

r a f f a d i  Gabb, ......... 500 
rcabra Gabb. .......... sw 

Placunomio linrata Meek, ............ soo 
saffordi Meek, ........... gw 
scobro Meek, ............ sw 

Pka&rioma echinatvm Mort.. ........ 487 
erect. (Whitf.), .. ..495. LIV 
v e g a l k  Mort., .......... *gg 
Pebeica Mort.. .......... 489 
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[Itolics refer to synonyms. Roman numbers 

Planicellaria cylindrico G. & H., 339, XXIV 
ocubta d'Orb., . . . .338, XXIV 

Planorbulina ammonoides Jones & 
Parker, . . . . . . . . . . .. .. . . . . .. .. . . a61 

Plarwlario anpwta  N i b o n ,  . . . . . . . . . . azs 
CUUCata Mort., . . . . . . . . . . . 147 

Plastic clay series, ... . . . . . . . ... .. . .. . 13 
See also 

Magothy. 
Raritan. 

Platidia cretacep n. sp., . . . . . . .363, XXVII  
Pleurortomelh subnodosa (Reuss), . .sol,  I 
Pleurotoma farmingdalensis Whitf., . . ... .......... 801, XCVIII  

mwllicaensk Gabb, . . . . . . . 733 
Pleurotomaria brittoni Whitf., . .667, LXXV 

c r o t a l o i d ~  (Mort.), . . . . . . . . . . ... . . 665, LXXV 
Pleurotrema aolariformis Whitf.,667, LXXV 
Plicatulr mulliuensis n. rp., . . . . .485, L I I  

urticosa (Mort.), . . . . . . .484, L I I  
woodburyensir n. rp.. . . .485, L I I  

Pliophlor sagrna (Cook), . . . . . . . . . . . . 331 
Plwphlma sagcna G. & H..  . . . . . . . . . . . 341 
Polorthw Amm'cana Gabb, . . . . . . . . . . 649 

tibialis (Mort.), . . . .659, LXXIV 
Polymorphina communis d'Orb., . . . .a& I11 

compressa d'Orb., . . .148,I I I  
emersoni Bagg, . . . . . ay), 111 
gibba (@Orb.), . . . . .ago, I11 
lactea (Walker and 

Jacob), . . . . . . . . . . 150, I11 
h c t u  elongate variety 

Bmdy, . . . . . . . . . . .a$r,  I11 
oblonga d'Orb., . . . . . . . . 251 
orbignii (Zborzewski), . . . . ... .. . . . . . . .. . . 151,111 
problema (dlOrb.). . ,153, I11 
regularis Von Munster,. . .. .. . . .. . . . . .. . . 153, I11 

Ponopea decisa Con.. . . . . . . . .646, LXXII I  
Porina coronata (Reuss), . . . . . .35r, XXVI c 

labiata G. & H., . . . . . . . . j ~ o ,  XXV 
quadrangularis G. & H., . . j ~ o ,  XXV 

Protocardium jerseyensis n, sp., 596, LXV 
Psammechinus cingulatus Clark, . . . .288, X 
Pseudodiadema diatretum (Mort.),. .185, IX 

speciosum (Clark), . ,086, I X  
PIC& abrvpta Meek, . . . . . . . ... . . . . . . 433 

laripes (Mort.), . . . . . . . . ,431, XLI I  
l i n g u i f o m u  Meek, . . . . . . . . . . . 429 
navicula Whitf., . . . . . . . . .43a, XLI I  
petrosa Con., . . . . . . . . . . . .4ag, XLI I  

Pterocerella tippana (Con.), 718, LXXXIII  
Puguellus denutus  Con., . . .7ao, LXXXIII  
Pulvinulina karsteni (Reuss). . . . . . .a63, IV 

micheliniana (d'Orb.1, . . . 164 
reticulata Reuu  Var. Cad. 

nata Bagg, . . . ... . . .a65, I V  
Purpuro ( M w e a )  W i c e l l a  Gabb, . . . . . 800 

rcfcr to plates. Arabic numcrols to pagrs,] 

Purpvroidcs ? dubia Gabb. . . . . . . . . . . . 730 
Pymodonfa  vesicukrir Cook, . . ... . . . . 451 
Pyromidrlla conrllus Johns., . . . . . . . . . 671 
P y r i f w s  cunew Whitf., ............ 734 

erraticus Whitf., . .736, LXXXV 
macfarlandi Whitf., 735, LXXXV 
rneeki Whitf., . . . .73a, LXXXV 
mulliuenris (Gabb), . .. ... . . . . . .. . . . . . . 733, LXXXV 
pyruloidea Johns., ... . .. .. 743 
turnfur  Whitf., . . . . . . . . . . . 761 

Pyripora irregularis G. & H., . . .337, XXIV 
Pyropsir alabomenris Johns., . . . . . . . . . 768 
I'yropsis sp, und, . . . . . . . . . . . . LXXXVIII  

alobomrnsis Johns., . ... . . . . . 768 
lenolensis n. sp., 751, LXXXVIII  
Naticoidcs Whitf., . . ... .... 800 
octolirata (Con.), 751, LXXXVIII  
octolirata Whitf., .. .. . . . . . . 750 
pwlata Tryon, . . .. .. ... ... . 740 
planimarginata (Whitf.), . . . . . . . . . . . . . . . . . . 745, LXXXVI 
pyruloidea Gabb, . .741, LXXXVI 
(Rapa) Corn'na Whitf., . . . . . 744 
(Ropo) scptemlirafa Whitf.,. . 744 
Reilcyi Whitf., . . . . . . . . . . . . 747 
retifer (Gabb), . .749, LXXXVIII  
richardsoni (Tuom.), . . . . . . . . . . . . . . . . . . . . . 739, LXXXVI 
Richardsonii? Whitf., . . . . . . . 746 
septemliratr Gabb.. .744, LXXXVI 
trochiformir (Tuom.), ...... . . . . . . . . . . . . . 746, LXXXVII 
whitfieldi n. sp., . ,750, LXXXVIII  

Pyropsis? obesa Whitf., . . .748, LXXXVIII  
Pyrula precedens (Whitf.),. .7a4, LXXXIV 

Richardsoni Tuom., . . . . . . . . . . 739 
trochifonnis Tuom., . . . . . . . . . . 746 

. Radula pelagica Con., . . . . . . . . ... . . . . 490 
pelogica, Whit., . . . . . . . . . . . . . 491 
reticulata Con., ... ...... .. .. 4ga 

Rancocaa formation. . . . . . . . . . . . . . .14, 178 
use of term. . . . .. .. . . . . . . . . r8 

Rnngia ? teni~iclens (Whitf.), 635. 1.XXlII 
Ropa elmata Gabb, . . . . . . . . . . . . . . . . . . 739 

pyruloidea Gabb, . . . . . . . . . . . . . . . 741 
Rapana stantoni n. sp., . . . . .754, LXXXIX 
Roptaschon'pora marginata Meek, . . . . . 341 
Rnritan clay, ... . . ........ ......... . 14 

description of, . . . .. . .. .. . . . . 17 
fauna of, ... . . ...... .. ...... 17 
flora of, .................... a7 
restriction of, . . . . . . . . . . . . . . . an 
subdivisions of, . . . . . . . . . . . . . a7 

Red Bank, fossils from, 108, 138, 139, 140 
Red Bank fauna, discussion of, . .. . . .. 143 

table of, ................. r+p 
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[Italics refer to synonyms. Roman nunlbers 

Red Bank mnd, description of, ....... I37 
fauna of. ................. 138 
......................... Red Sand, 13 

(See also Red Bank.) 
............ Red Valley, fossils from, 15: 

... Reptucharellina prolifera G. & H., 
.................... 346, XXV 

Rrptesckr ipma m a r g i ~ t a  G. & H., . . 342 
..... Rrptocrllrporaria aspera G .  & H., 351 

~p to f lu s t r r l l a  hrtrropora G .  & H., ... 333 
.... Reptomulticava cepularis G. & H.,. 340 

....... Reptoporina carinata C. & H., 345 
... .. Retelea ovalis C. & H., :. .318, XXII I  

..................... Rltrpora Mort., jza 
Keticulipora dichotoma G .  & H.,. .318 .  S X I  

......... ugena  G & H., 31 7 
.... Rhabdogonium pyramidale Karrer, 232 

........ roemeri Reuss. a31 
tricarinatum (d'Orb.1,. 

................. 232, I1 
var. acutangulum 

........... Reuss, z3r 
... Rhizocrinus cylindricus n. up., ..275, V I  

............ Ripleyian fauna, defined, I 79 
........... Robulino articulafa Reuss, 237 

cultrata d'Orb., ............ a39 
mepapolitana Reuss, ........ 145 
trachyomglda Reuss, ....... 244 

Robulur cultratus Montford, ......... 239 
......... Rosalina ammonoides Reuss. a61 

berthaloti d'Orb., ........... 256 
.......... Rostellan'a arenarum Mort., 71). 
......... compacfa Whitf., 71 I 

.. curta Whitf., . 7 n 1 ,  LXXXIII  
fusifonnis Whitf., ....... 

............. 72a, LXXXIII  
Hrbr Whitf., ............ 71s 

........... nobilis Whitf., 715 

........... prnnota Mort., 71 1 

rostrafa Gahb. ........... 709 
........... spirata Whitf., 71 I 

Rostellites angulatus \Vhitf., . .787. XCVII 
.............. brlla Meek. 783 .. biconicus Whitf., .788, XCVII 

biplicata Meek, ........... 775 
............ conradi Meek, 780 
. . . .  nasutus Cabb, .786. XCVII 
............ Teranus Con., 785 

. .  texturatus Whitf., .785, XCVI 
. . . . . . . . . . . . . . .  Rotalia karsfeni Reuss. 363 

......... mechrliniana d'Orb.. 264 
tr~rncatulinoides &Orb.. ...... a64 

............ ungen'ana dlOrb., a60 
........... Rofalina akneriana d'Orb., a57 
.......... rhrenhcrgii Bailey, a58 

haidingerii d'Orh., .......... 257 

rpfer to plates. Arabic nvmrrolr to posrl,l 

Salenia bellula Clark, .......... .183. VIII 
tumidula Clark, ........ .a&, VIII 

Sanguinolaricl crrlacra Con.. ......... b q  
Sarrcewria italica Defiance, ......... Y 1 

Sayreville, fossils from, ............. rp  
Scala annulato Gabb, ................ 676 

(opalia) anruh ta  Con.. ........ 676 
sillmani (Mort.), ...... .672, LXXVI 
thomosi Gabb, ........ .67& LXXVI 

Scala ? bercules Whitf.. ..... .675, LSX\l 
Scalaria anrulata Mort., ............. 676 

herculer Whitf., ............ 675 
(Opalia) Thod ? Whitf.. .. 674 
? paupnata Wbitf., ......... 68a 
sillmani Mort.. ............. 672 

Scalpellum conradi Gabb. ........ .845, C. 
Scambuls perplana Con.. ....... .562, LXI 
Scaphitrs (Ammonites?) r o d o s w  Owen, 8y 

cuviori Mort., ............. 826 
hippocrepu (De Kay), 816, CVII 
nodoaus Owen ?. ..... .8q, CVII 

Schank's marl pit, f o e i t  from. ...... 113 
Schizodesma apprcssa Gabb, ... .634. LXXI 
Scnonian, correlation with, .......... 183 
Serpula circularis n. ap., ....... .3a7, S I X  

lactro Walker & Jacob. ...... 250 
rotula (Mort.). ........ .308, XI); 
whitdeldi n. sp.. ....... .308. XIX 

Serrifusur, croruwickensu Whitf.. ..... 
.......... 761. LXXXIX 

(Lirofunrs)  nodocarinofus 
Wbitf., ............ 760 

nodocarinatus. .. .760. LXXXIX 
................. Sewell, use of term, 17 

Sewell marl, see Hornentown marl. 
Shell-bed, .......................... 16 
Siliqua cretacea Gabb, ........ .628. LXXI 
Siliquarib biplicata Con., ............ 6 4  

pauperata Whitf.. . .705. LXXIX 
...... Sincyclonrma ? simplicur Meek, 480 

Sinsyclonrma ? simplua Con., ....... 474 
Solon'um abyssinw Gabb, ............ 669 
Solctnya planulata Con.. ............. 612 
Solidula biplicata Meek. ............. 89 

bullata Gabb, ............... 8og 
Mortoni Con., ............. 8x3 

Solyma lineolara Con., ........ .619,  LXXI 
Spatangus sp. Mort., ....... .296,  zp8, jor 

cor-marinurn 1 Mort.. ...... 298 
Pwostatu  M o h .  .......... 299 
stelk Mort.. .............. 300 
ungula Mort.. ............ 301 

Sphaviola umbonata Whitf. ,  .......... 5% 
Sphenodiscus lobahas Tuorney, .. .828,  CVI 
Sfirolina iwagularis Roemer. ......... ~ p o  
Spiropora calamus c. & EX., .... .324. XXII  

............... Spirorbir rofula Cabb, 308 
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Utolica refcr to synonyms . Ronian nutr~brr; 

Turbinelht vrrticdu Whitf.. ........ 768 
Turbinopsis angulata Whitf.,. .796. XCVIII 

depressa Gabb. .. .794. XCVIII 
hpidosa Johns.. .......... $95 
majw Wbitf.. ............ 715 

........... plicata Whitf.. 801 
Turbiwpsia? curta Whitf... .. .798 . XCVIII 

elevata Whitf., 797. LXXXIII  
majori Whitf., 799. LXXXIII  

Turnus kummeli n . sp... ..... .652. LXXIV 
Turricula leda Whitf ......... .790. XVCII 

rdlcyi Whitf.. ..... .79 I. XCVII 
scalariformis Whitf .. 789 . XCVII 

Turrilites pauper Whitf.. ...... .834. CVIII  
Turritella sp . und ........ .LXXIX. LXXX 

compacta Whitf ............ 697 
Corsicans Shum.. .......... 699 
mcrinoidcs Mort., .694. LXXVII 
jerseyensis n . sp .... .702. LXXIX 
lenolensis n . sp.,. .698. LXXVIII  
lippincotti Wbitf., . .698. LXXIX 

... lorillardensu n . ap 703. LXXIX 
marshalltownensis n . sp.. ... 

................ .705. LXXIX 
merchanhillensis n . sp... ... 

.............. ...7 04. LXXIX 
pumih Wbitf.. ............ 694 
quadrilira Johns., 695 . LXXVIII  

..... tippana Con.. .too. LXXIX 
.. trilinrata Hill & Vaughan. 699 

...... trilira Con.. .699. LXXIX 
vertebroides Mort .. 693. LXXVIII  

Turritella ? granulicosta Gabb. 696. LXXIX 

U 
........................ . Ulrich. E 0 6 

Uncuhna potcs ta  Meek ............. 376 
Unicardium umbonata (Whitf.), $69. LXII  
Unitubigera papygmcea d'Orb.. ...... 327 

........................ Upper Marl. 13 

refer to Pldrs . Arabic nnmrralr to pagrr.1 

V m t w  rotulo ( M o r t )  ............. @ 
Vormjculwm globosvn Montagn ....... mr 
Verneuilino polystrophr (RN.). ... .19 1. 1 

t r i qua ra  ( M i i ~ t m )  .... .196 . I  
Vctcriurdia crenalirata (Con.), . .566. I311 
Vrtocardia cronalirata Con ........... fi 
Vincentown. fossils from. ........ 164. 17) 
Vincentown fauna, .................. I& 

discussion of. ........... rp 
Vincentown nand. description of ...... 161 

.......... fauna of. 161 
Vitriwebbina laevis (Sollas) ........ .ro 5. I 

...... sollaai Chapman .ro 3. I 
Voluta Kanei Gabb. ................. 7& 

mucronata Gabb .............. 764 
Volutilitlur b r l h  Cabb ............... 7h 

conradi Gabb. ........... 7Bo 
mwcromata Con ........... 
nasuta Cabb ............. 786 

Volutoderma abbotti (Cabb) .... .778. XCII 
biplicata (Cabb) . . .  .77 1. XCI 
intermedia Whitf.,. .77 9. XCII 
jamesburgemis n . rp .. 777 . XCI 
ovata Whitf.. ...... .776. XCI 
woolmani Whitf.. .. .77 4. XCI 

Volutomorpha sp . und ........ XCII . XCVI 
......... Abbotti Gabb. 778 

b o l h  Gabb. ........... 783 
conradi (Gabb). ....... 

780. XCII .  XCIII.  XCIV 
Gabbi Whitf ........... 780 
m u c r o ~ t a  Cabb ....... 764 
ponderosa Whitf .. 781. XCV 

Volutomorphia Kaari Gabb ........... 784 
(Pus toch i lw )  Be& 

Whitf., 783 
Kamri 

W'hitf., 784 
mucroaata 

Whitf., 765 

. Veginulina legumen (LinnC). ..... .z34. I1  
...... strigillata Reuss. .rjg. I1  

tricarinata dlOrb.. ........ 232 . ................. Van Ingen Gilbert. 6 
......... Vawm conoides Whitf... .773. XC 

.................... Veleda lintea Con 632 
nasuta Whitf.. ............... 522 

........... Tollinoidrr Whitf.. 633 

........... transwrrsa Wbitf.. 634 

.... Veniclla conradi (Mort.). .534. LVII I  
subovalis Whitf.. ........... 544 

.......... trigona Gabb. 537 . L J x  
.... Veniella ? decisa (Mort.). .54 0. LVI I I  
. . . .  rhomboidea Con .538. LVIII  

Venilia tmpeaoidra Con.. ............ 543 

Walnford. fossils from. .............. 116 
................ Wcbbina l m i s  Sollae. 205 

Weller. S., classification o f  Cmtaceoru, 2s ......... Wenonrh fauna. discussion of roo 
table of ............ fl . Wenonah sand description o f  ......... 91 

............. fauna of 91 ............. Limits of 23 
relations o f  .......... 23 
t h i d m u r  o f  .......... 17 

West Farms. fossils near .  ............ 162 
............ Whale Creek. foasils f r o m  35 

Whitfield. R . P.. monographs  by ...... 3 
Woodbury clay. description o f  ........ 63 

f auna  o f  ............ 63 
....... t h i c k -  o f  .16. 63 

NEW JERSEY GEOLOGICAL SURVEY



INDEX. 

[I ful icr  rcfc.r t o  . ~ y r l n ~ ~ y n ~ s .  l t o t ~ ~ a , ~  n l o t ~ h ~ r s  refer lo plutcs. .4mbic nu#nr.ralr tu  pages.] 

...... Woodbury fauna, discuslion of, .  75 Y 
.......... table of. 73 

................... ................ Worm burrow, .31 I, XIX Yellow limestone, 13 
sand, ..................... 13, 

we also Vinmtown. 
correlation of, .......... 24 

............ X w e  of term,' rg  
Yoldi cf. wom.si Wcller,. ............. 383 

cliffwoodensis n. rp.,. .... .383, XXX 
Xenophora leprosp (Mort.),. . .690. LXVIII longifrons (Con.), ...... .38r, XXX 

......... papyri. (Con.), .382, XXX 
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