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_EPO_T.

The Eeport which I have the honor to read before this body, is
upon the Gcologleal Survey of :New Jersey, and its progress during
the year 1863.

Tile account may be divided into two parts. ]st, A sketch of the
surveys made previous to 1863. 2d, A report upon thc progress of
the work during the last year.

The geology and mineralogy of New Jersey, have attracted atten-
tion from its earliest settlement. Its ores of iron, copper and zinc
have long been objects of h_borlous and expensive, if not systcrmrtic
exploration. Iron was made in Morris (-Jounty shortly after the year
1700, and in Monmouth before 1720. The copper mines of Bcllcvillu
werc discovered in 1719, and those at New Brunswick in 1748. The
ores of zinc were discovered very early, but for a long time could not
be successfully worked.

Apprceiatlng the importance of an accurate knowledge of tbe
natural resources of the State, the Legislature of 1835, autborlzed
Geological Survey to be made, and undcr this authority, Prof. Henry
D. Rogers, tben of the University of l_ennsylvania, and now 1)rofessor
of Geology in the University of Ghtsgow, Scotland, was appointed
Geologist. lie made a partial report upon his work, which was
printed in 1836 : and then a final report in 1837, which however was
not published until 1840. This report was in an octavo volume of
three hundred and one pages, and was accompanied by a geological
map of the State, and several geological sections. Tbls was a very
able report ; it sketched in a m;Jstcrly manner the geological features
and did justice in its descriptions to the rich and abundant agricul-
tural and mineralogical resources of the State. For the time and
and means expended, this was a most profitable work for New Jersey;
and in the highest degree creditable to its distinguished author. At
that datc_ it w_s undoubtedly the best of the series of reports which
had been published upon the geology of the different States of our
Union.

_,Vith the increasing development of the wealth of :New Jersey,
there arose a want of fuller and more detailed informntion in regard
to its various soils, rocks, ores, limcstoncs, building materials, fm-tili-
zcrs, and other useful natural products ; and in 1854, the Legislature
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4 :REI_ORT ON THE GEOLOGICAL SURVEY.

authorized another and much more extended survey to be made.
This survey was placed under the direction of Dr. William ](itcbell,
as superintendent, and the work of constructing a topographical map
of each county in the State, upon a large seale,'was immediately
commenced. The collection of data for delineating upon the surface
ofthereapthelocationofvariouskindsofrock,mines,marl-beds,&e.,
and formaking a fullreport,;','asalsocommenced attilesantotime.

_l_hcprogress of the survey in its several departments, during <bat
year, was rcportcd in a volume of onc hundred pages, to the Legis-
lature. In 1855, the work was urged forward under tile same organi-
z,atiot_, and a report upon the work was made in a volume of two
hundrcd and forty-eight pages, with many illustrations. The work
was continued but with somewhat diminished force through !856, and
a third report upon the progress of the survey ;,,'as made in a volume
of seventy-nine pages, when, owing to a failure of means to carry out
the work upon the scale on u'hich it had been projected, it was sus-
pended. The map of the County of Cape May had been engraved
and printed. The map of Sussex was nearly all engraved, Monmouth
was sm'vcycd and the map drawn ready for the engraver, and several
other counties were partly surveyed, when the work upon them was
stopped. Tim geological survey of Cape May was completed and
published ; tile materials for the reports upon Sussex aml Monmouth
were to a great extent collcctcd_ though not written out, and others
were in an advanccd state of forwardness at that time. Upwards of
eighty iron mines were said by Dr. Kitchcll, to have been enumerated
and described. A large number of chemical analyses had been made,
anti geological spcelmens, mlncrals and fossils, bad been accumulated
in great quantities, t'reparations had been made on au extended
scale for a work which, when completed, should be a momuncnt to the
enterprise of the State, and a fitting exponent of her unequalled ad-
vantages ill resources and location. To all concerned in tiffs im-
portant State work, either us projectors or prosecutors of the survey,
this suspension was a subject of mortification and deep ,'egret. With c
only a mass of unfinished work, and unarranged materials to sh,ow for
the great expense incurred, the labor of years seemed thrown away,
antl all who bad been connected with the work were more or less dis-
credited.

Dr. Kitehel], as superintendent, in particular felt that an injury
was clone to his scientific reputation in thus summarily closing the
work in which his lfighest aspirations had been centered; aM despair-
ing of seeing it revived by tile authority of the State, he, in 1860,
canto forward under the auspices of the State Agricultural Society,
and offered to complete anti publish ,_t his own expertise, a geologicul
report and map of the State, anti to find his compensation by the sale
of the work; asking only the use of the apparatus and material
belonging to the State survey, ltis offer was accepted, and be re-
ceived the requisite authority. The'completion of a State map was
immediately undertaken, and by an arrangement with a publisber in
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1)biladelphia, it was issued the same year. The map is befo*'e you,
it is an excellent onc. Drawn to a scale of two and a half miles to
one inch, it is large enough to show all the roads in the State, all tile
prou.finent physical features, as the mountains, rivers, &e., and in all
except towns and villages, the locations of the dwellings are shown.
It has only been offered for sale in a part of the counties, but where-
ever offered it has met a ready sale.

Dr. Kitehell's labors were suddenly tcrminated by his death, about
the close of 1861. It is to be regretted that he did not survive to
complete the work in which he had shown so deep and abiding an in-
terest; and to fulfil the high expectations which a large aml affec-
tionate circle of friends had centered in him. The results of his
efforts must be found in the published reports and map; and in such
portions of his notes as may yet be used ill preparing u final report.

Daring |he progress of '_hesurvey in 1854, '55 and '56, [ held tile
appointment of Assistant Geologist, and had charge of the geology
of the southern portion of the Stale. After the death of tile late
Superintendent, I felt that it devolved upon me to see that a work
of so much public importance was not entirely abandoned; aud the
State Agricultural Society, at my suggestion, requested and obtained
from _he last Legislature an act authorizing me to finish the survey
on the same terms that were granted to Dr. Kitehell.

2. I have prosecuted tile work daring the past season as rapidly
as tile means and time at my disposal would permit. In all that has
been done my object has been to survey anti define, aecm'utely, tlle
great geological formations of the State and their relations to each
other. To properly construct a frame-work, about which the facts
and minutia of the survey may be systematically arranged as filst as
they are collected. ];'or this pro'pose a section has been sm'veyed
across the State, from the mouth of Shark River Inlet, on the Atlan-
tic shore, to tile Debtware Water Gap. This section has the advan-

tage of crossing all the principal geological formations of New Jersey_
and by extending it on to Scrant(m, in l)cnnsylvani% it crosses nearly
all _he foriaatlons of the United States.

Beginning at tile southeast extremity we ]lave :
1. The drifting beach sands, piled up in hillocks on the'immediate

margin of _.he ocean. These are now in process of formation; and
on this section occupy only a few humh'ed yards in widt,b.

2. Sand, clay and gravel deposits, with a moderately undulating
surface. They are represented as extending from the beach up to
near I'oplar, about two miles. This is probat)ly of the Tertiary Ag%
though it is without ibssils.

3. A bed of green sand or marl: This extends through De,1 and
])oplar, about three miles across, and is of the older Tertiary Age.
Like the other beds of green sand_ it is remarkable for its fertilizing
qualities.

4. Beds of sand, clay and green sand or marl. These are of the
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Cretaceous Age, and the belt they occupy is about twelve milcs wide,
extending from below Eatontowu to near Middletown Point.

5. Beds of sand, and of spurious marl, containing some green sand
and much iron pyrites an(] sulphate of iron in a dark, astringent clay.
This, too, is of the Cretaceous Age. It is met with frmn Middletown
Point to the head of Chccscquakes Creek, a distance of about five
miles.

G. Deposits of potters' clay, fire clay and fire sand are next met
with in rcgnl_/r beds. The Amboy and Woodbridge clays arc of this
deposit. On the section this extends from the head of Checscquakcs
Crcek to Lawrence's Brook, below New Brunswick, a distance of six
miles. This is the lowest of our Cretaceous formations.

All tlle formations thus far are very regular and uniform in their
position, all in regular and continuous layers, inclining towards the
southeast, with a descent of about thirty feet to the mile.

7. The Red Shale and I_ed 5andstonc, which constitute the rocks
of the country on this seetiou, from below New Brunswick to Leba-
non, in Huntcrdou county, which is twenty-five miles. This well
known rock is remarkable {'or having all its layers descending ge,tly
towards the northwest. It belongs, probably, to the Triassic Age.

8. Gneiss Rocks. These rocks arc stratified, but in layers which
arc almost vertical. The Schooley's Mountain range is of this kbJd.
The section crosses this rock from Lebanon to Hampton--and _dso in
the two ridges on either side of Oxford Furnaee--a distance of thirteen
miles. The iron mine near High Bridge, and those at Oxford Furna¢%
arc in this rock aml crossed by the section. Layers of white limestone
gre also found in this rock. One is crossed neat" Oxford. This rock

is of tile Azoic Age.
9. Sandstone. This is a thin layer of rock lying upon the goeiss.

It is known in New York as the Po'tsdam Sandstone. It is only a
few feet in thickness. It is of the Silurian Age.

10. Limestone. This rock is crossed in the valleys of the Mus-
eonnctcong, the Pohateong, the ]:'equcst, and the raulinskill, the ex-
tremes of which points are fifteen miles apart. It is everywhere the
basis of a fruitful soil. ]it is of the Silurian Age, and is kaowu as
the Black ]lAver and Trenton Limestone.

11. Slate. This is the rock in which the slate quarries near the
Water Gap are worked, and it is the basis of the soil in the rich dairy
districts of Sussex and Warren. It is known in New York as the

Hudson River Slate, and is Silurian in Age.
12. Conglomerate. This is the rock of the Blue Mountain and the

Water Gap. It forms a prominent feature upon the surface of the
State. It is frequently called the Shawanqunk Conglomerate, aud
it is of the Silurian Age.

13. Red and Gray Sandstones. These are upon the northwest slope
of the Blue Mountain, and their character is indicated by the name.
The name Medina Sandstone is applied to it by the New York geolo-
gists. It also is Silurian.
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In all these, from the Red Sandstone the rock is undulating or in
folds, with a prevailing descent to the southwest. Here we pass out
of the State and into Pennsylvania. :But farther up the Delaware
iu New Jersey, other rocks are found as the Lower and Upper Hcl-
dcrberg Limcstones; the Marcellus Shales ; the Oriskany Sandstone,
&c. If we pursue the direction of the section across into Pennsy]-
vanla, we cross these rocks in succession, and finally reach the coal
at Scranton. The coal formation is geologlcally the rock next older
than our red shales and sandstones.

In the collection of these details I have aimed to ascertain, describe,
and sketch such localities as can easily be referred to by any one in-
terested to verify them, or by any students of geology who may wish
to visit localities where are exhibited, the truths which are recorded
in our books. The accompanying section on a horizontal scale of one
mile to an inch, and a vertlcai scale of two hundred fcet to the inch,
exhibits the principal results of the work upon it. Where more
minute details seemed desirable, I have made sections of small parts
of this upon an enlarged scale. Hero are a number of such relating
to the marl deposits, the red sandstone and trap rocks, and to the
limestoue and gneiss formations.

With a sufficient variety of these, f have endeavored to make plain
and indeed to demonstrate a number of points which were not clearly
settled in the first survey. Thus the commonly received opinion that
the white limestone of Sussex is the same as the blue limestone only
changed in color and structure by heat, is clearly shown to be errone-
ous by the sketch of a locality ncar Franklin ]?uraacc, where the two
rocks arc seen to be totally distinct from each other, one of them
being in layers which dip to the southeast, while the other lles upo_
the uptm-ned,edges of the former and dips to the northwest.

The Green Pond Mountain, that long, narrow and singularly un-
broken ridge, formerly supposed to be of the ageof the red shale
and red saodstonc, now provcs to be of the silurian age, having the
common Trenton limestone fossils upon one side, and a non-fossilif
erous blue -llmestonc upon the other.

The next step in the survey will be to trace out and describe the
llues of meeting of the diffcrent formations by followipg them iu a
northeast and southwest direction entirely across the State, taking
note of their peculiarities, and of everything that appears to be of
moment.

_cxt will follow the collecting and describing of soils, rocks,
minerals, building materials, fertilizers and other useful substances
which may be met with. Something has already been done in this,
but the labor required for it is so different from that needed in the
work of exploration, that it is found easier to take the two parts
separately.

The chemistry of geology is of vast importance, and is a subject
of continual study. A large number of unpublished analyses of
marls and limestones, iron ores and rocks are already finished.
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The next and final business must be to arrange systematically the
ioaterial which has been collected; and prepare it, with proper maps
and illustrations for publication.

The importance of having this work so executed and publlshed
that all our citizens may understand the geology of tile State can
hardly bc over estimated. To tlle practical man it is of the first
importance to know that the materials of the globe are not jumbled
together in a confused mass, wbcre any particular substance can be
found only by c}lance, but that there is an orderly arrangement of
them, and each is to be found in its appropriate place. The soils
upou each rock formation have their pecolim- ebarseteristics, ,,n_l tile
farmer who wishes to devote himself to dairying, to the raising of
stock, of grass, of grain, of fruits or of garden vegetables, will look
for the rock formation and soil upon which his special product is most
profitably raised. Our iron need only be looked for in one kind of
rock, and that reck is confined to a particular district of country.
Tim limestoues are all in regular layers, traversing the couutry in a
northeast aud southwest direction, and never in any other. Our
grecn-sand marls arc only found in one favored portion of the State.
The fire-clays arc only in one belt of country which crosses tile
middle of the State from thc northeast to the southwest. It would

be worse than use]ess to look for magnetic iron in southern New
Jersey, marl in the northern part of the State_ or coal beds anywhere
within our bounds.

It is only by surveys of this kind earefnlly curried out over the
whole eountry_ faitbfully described and illustrated, and the results
brought within the reach of all our citizens, that we can fully and
profitably make this arrangement known and appreciated.

Our abundant but undevelop4cd resources require from the State
this kind of survey and publication.

The United States (_ensus Report, states that we have 5,324_800
acres of land within the bounds of tile State of New Jersey. Of
these, 2,984,531 acres are returned us constituting the improved and
unimproved lands that are in farms; and the remaining 2,340_296
acres arc not cmmceted with any farm improvement whatever. Much
of this wild land is no poorer than other land which is iu a good state
of cultiwttiou. It is in the same geological fm'mation, of the sltmc
geueral quality, spots of it wblch are cultivated prmluee crops, and it
only needs to be put into the bands of enterprizing and skillful
fm'nmrs to place it on a par with otlmr productive land of the State.

rJ!hc iron m'es in the northern part of the State are capable of being
greatly extended in their workings. Dr. Kitchell estimated that
they were calmble of yiehling a milliou tons of ore a year, which is
at ieast five thncs as umeb as they now yleld.

Our clay-pits and our marl-beds are only beginning to yield the
riches which they contain.

This is the condition of our resources now, and yet if we look back
ten years, and see the progress which has been made, and then corn-
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pare it with the progress in neighboring States, we shall find reason
for congratulation•

1. A comparison of the cash values of farms per acre, in 1850 and
in 1800.

1850. 1860. Gala

per acre.
]Row Jersey, 843.67 _60.40 _16.73
New York, 29.00 38.00 9.00
Pennsylvania, 27.33 39.00 11.67
Delaware, ]9.75 31.00 ]1.25
Connecticut, 30.50 36.00 5.50
Rhode Island, 30.8') 37.00 6.18
Massachusetts, 32.50 34.00 1.50

Tile returns show 230,000 acres of land in farms in 1860, above
the number in 1850. Tiffs is not materially different from rate of in-
crease in the other States.

2. In mining iron ore, it was thought in 1855, that there might be
mined in all New Jersey, 100,000 tons of ore a year. This year the
Morris Canal has carried 176,531 tons of orc and a lar_,c nuantltv
in additmn bus been carrmd over tl_c Central and Warren Railroads,
enough in the aggregate to amount to '200,000 tons. A large quan-
tity in addition has been consumed in forges and furnaces not reached
by canal or railroad.

3. The busincss of transporting marl to comparatively dist,nt
points, had hardly commenced at that time. This year the Frcelmld
and Jamesburg Railroad has transported 12,130 tons of Squankum
marl a'ad distributed it, over _ country from seven to twenty miles
away from the pits. The Burlington County Railroad, has, within
the last eight months takcn from Pemberton, 15,000 tons of marl,
which have been distribnted along the line of that road, the Camden
and Amboy Ralh'oad, the Delaware and Rarltan Cunal, and in Penn-
sylvania ; and the annual demand upon these lines will fall but little if
any short of 50,000 tons a ycar.

The West Jersey l:_,ailroad_has commenced the transportation of
marl to the country along the line of that road, and of the Millvillc
and Cape May roads, and the demand is such as to warrant them in
prep_ring for an annual sale of 100,000 tons. In a very short time
they will be prepared to supply that amount.

The Raritan and Delaware Bay Railroad has carried 6,037 tons of
marl for use upon the fiLrms along its llne_ and the want of transpor-
tation has hindered it from doing much more•

The Camden and Atlantic Railroad is also engaged in transporting
marl, though I am not furnished with statistics of the exterlt of the
trade.

These only show the extension of the use of marl in districts where
it would not be profitable to transport it by teams. The great con-
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sumptlon still is in the v_einlty where it is dug. 10,000 tons have
beq.n taken from a single pit by teams in a year.

The work of collecting fertilizing materials from the waters of the
Atlantic and of Delaware ]_ay is carried on to some extent. From
g00 to 500 tons of a concentrated manure prepared from klng-crabs,
and worth about half as much as Peruvian guano, are annually pre-
pared on the :Bay shore of Oape May. And a commencement has
been made in preparing a manure from the fish which abound in our
bays and sounds. I have no account of the extent of this useful
work, but am confident that it is only the beginning of what will
prove an important branch of industry, and furnish a full substitute
for all the guano that is needed in the State.

13ut;the field for the development of our natural resources is still
very large, and it becomes us, both by publishing and giving direc-
tion to capital and energies at home, to aid in carrying it forward.

The publication, either by other parties or by those controlled by a
narrow interest, is always incomplete. ]'lie United States Census
Report credits us with 57,800 tons of iron qre, instead of our present
200.000 tons. And our zinc ores, amounting to from 10,000 to
15,000 tons a year, arc not even mentioned. And some other
branches of industry are in the same condition.

Again, our iron ores are mostly carried out of the State to be
worked--carried westward into Pennsylvania--and when worked the
iron is brought east to l"_ew York, passing directly by the mouths of
the mines from which it was first taken• The coal used in manufac-

turing iron could as cheaply be brought to the ore as to carry the ore
to the coal; a long double transportation w_uld be saved, and our
fartaers and mcchanics benefitted by the home market thus created.
Should not every effort be made to restore these manufactures to their
proper locations ?

And in general, with lands as productive as the virgin soils of the
West, and the best markets on the contincnt at our very doors ; with
mines of iron and other useful metals, rich and abundant, and with
ew:ry fiteiIity and stimulus for increasing our material wealth, we have
still vast stores of undeveloped riches ; ricbes awaiting the hand of the
diligent, and only needfng to be known to be appreciated.

With thc value of our farm lands increased $40,000,000 in ten
years, and a like rapid improvement in the value of farm implements,
of live stock, of farm and garden products, we may well feel satisfied
with the progress of New Jersey ill the accumulation... of py.h_ieal
comfm'ts. And when we consider that the addttmn _s nearly twice as
great as in the neighboring States, difference in size being allowed
for, we very naturally inquire for its causes. Has the geological
survey had any agency m _t. Tea years ago xt was commenced;
imprrfectly as it was carried out, and incompletely as its results were
pub/ished, I know individual cases of rise in value from its investiga-
tions which arc more than equal to its whole cost. And taking all
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its results into account, I cannot but think the money expended in it
has been one of the bcst investments ever made by the State.

To draw from the survey the fullest praetieM results, a few facts

and suggestions are here offered in the hope of ealllng out inquiryand awakening interest throughout the State. A very large and
important part of the survey must be to collect from intelligcnt and
observing men the facts which have come within their knob,.ledge,
and as completely as possible arrange and combine these in a genm'al
system fi'om which other and important conclusions and inferences
Day bn drawn ; .'ted correspondence ned inquiries relating to them
and to similar subjects are invited from persons interested in them.

L_A_) Oa_s.--A. lead mine of extraordinary richness has been dis-
covered within the last two years, upon the northwestern slope of the
Blue Mountain, a few miles beyond our northern boundary. It is
upon the range, and in the same rock with the lead mines at Wnrtz-
bore' and Ellenville. The first indications of it were fomld in masses

of load ore lying loose upon the surface where the mine is now opened.
As the same rock is found in New Jersey from near l)ort Jervis down
to the Water Gap, it is possible that other veins of the ore may be
found in our Statej and the surface should be carefully examined for
that end.

Zt_c ORES.--In Sussex County at Franklin Furnace, and at Ster-
ling Hill, there are immense beds of zinc ore. The ore is of $ kind
found no where else in any quantity. From ten to fifteen thousand
tons of the ore from these mines are consumed every year in the
manufacture of white paint. Recently the manu[_acture of the metal
itself from these ores has been successfully commenced. The only
other zinc mines at present worked to any extent in our country are
near Bethlehem, iu l?ennsylvania. An inspection of the map shows
that the same geological formation extends from one mine to the
other. The ore fomul at Bethlehem is a hydrous silicate, and ere of
the s_me kind is found in small quantity at Sterling Hill. Other
Dines are looked for in the range between the two places. As the
supply of this metal is not at all equal to the demand, it beeomcs an ob-
ject of public importance to increase thu manuf_gcture. The ore has not
a metallic appearance, but resembles a drab colored limestone. It is
easily recognized by the white smoke which it gives off when pulvcrlzed
and thrown upon a very hot coal fire.

Iao_ O1¢F_S.--_Tbe iron ores of New Jersey are an unfuiling source
uf wealth to the State. They occur in beds which stand nearly ver-
tical, and interposed between the layers of gneiss rock. They de-
scend bctwccu these layers towards the northeast, and when followed
in that direction beneath the surface they hold their full size end thick-
ncss as far down as they have been worked. The general structure
as well as the peculiarities of this system of beds of magnetic iron ore,
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must be the subject of patient and laborious examination. It is spc:
clally desired to collect further facts in relation to the folding or
doubling of the beds: the thinning oat of beds and the commencement
of others par:dloi to them, their peculiar effects upon the magnetic
needlc, &c.

Wiil:CV, LL_ESTOXE.--In addition to the white limestone which is
found _,ll ._lm_g the northwest bor_lor of the gneiss rocks, fl'om the
northern line of tile State down to the Delaware, detached beds of a
_vhltc limestone containing serpentine have been found in the valleys
between the ri_lges of gneiss, at Winokc above I'ompton, at Montville,
at _[r. Sander's farm, four miles u'est of Morr_stowu, at ]_,smingtou
:Falls, near the head of Lake Hopatkong, aml it is said to bc found
on the Pequanoek, a few miles abovc Bloomingdale. These beds are
of inuoh vahm to the country in their vicinities, and some of them
will be of still more importance fi'om their nearness to canal or rail-
road transportation.

BLUI_ Ln_II_STONEs.--On tlle eastern side of the rock of the Green

2ond Mountain, good limestone is found, at West Milford, at 5[oeka-
pin, and then at the middle forge, above Roekaway. Tile stone bed
must exist throughout the whole distance, and qmlrrics of limestone

may be looked for anywhere on the range between the two places.:In regard to the limestones of the State, it becomes all interesting
inquiry as to the relative vahms of those which are nearly pure com-
pared with those which are partly composed of magnesia. The lime-
stones of the Paulinski[l, l*cqaest, l)ohatcong and Museonnetcong
valleys, and those of Clinton and 1)oapack, are magnesian'; and so is
much of the lime brought into the State from :Pennsylvania. Lilac
from northwes_ of the J_lue Mountain, that from the yellow lime-
stone of the marl region, that from oyster shells and tlmt from stone
quarried at Readout, is comlmratively pure lime. Which is the best
for agricultural purposes, or for building, or for use in blast fur-
naces?

FIRE CL,_.Y.--This clay, which is largely dug at Woodbridge, South
Amboy and at Trenton, is of much importance to the industrial in-
terests of the State. It is used in making firc-brlek, and ah'cady it
has d,'i_'en foreign bricks from the market, and hss supplied their
place at about half their cost. New localities of this substance may
be looked for at other localities in the central part of the Stato.

CaLCaREOUS MaRL.--Caleareous or shell marl, simiIar to thaf:
found in the southern States, occurs in many places along the shore of
the Athmtic and Delaware Bay at heights of from one to ten feet
above high water mark. It is a valuable fertilizer, and all accessible
localities shotdd be known.
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COPPER OnE.--Ooppcr mining has not heretofore been found
profitable in our State, but the large sums of money which have been
spent in tile busincss make it of general importance, A full collec-
tion of facts relating to all the localities where copper has been no-
ticed, or mining enterprises undertaken, might, when compared with
caeh other do something to either discourage or else to give intelli-

gent direction to tills branch of industry.
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