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INTRODUCTION contrasts with the dominance of dry upland in the Mount Misery basin. This and where iron-bearing heavy minerals are abundant, sand may be . 4030 730" CASSVILLE 24992'30"
N o _ ) morphologic difference reflects the greater extent of seepage erosion in the hardened or cemented by iron oxide, forming red, reddish-yellow, and /7 40°00" ) ! W N Z=GW.7/
The Whiting quadrangle is in the Pine Barrens region of the New Jersey Coastal Gaunts-Pole Bridge lowland. reddish-brown hard sands or ironstone masses. Locally, sand facies & : | 1c =N AN
Plain, in the southeastern part of the state. Outcropping geologic materials in the includes isolated lenses of interbedded clay and sand like those within the otu \ ‘
quadrangle include surficial deposits of late Miocene to Holocene age that Lower Terrace Deposits (unit Qtl) form low, generally wet, terraces less than 5 clay-sand facies described below. The sand facies is as much as 70 feet ) o
overlie the Cohansey Formation, a marginal marine deposit of middle to late feet above modern floodplains. They are of much smaller extent than the upper thick. 1 S ok ( e
Miocene age. The surficial deposits include river, wetland, estuarine, hillslope, terraces except in the Gaunts-Pole Bridge lowland, where they are extensive. The ,’ ’b"}-“.ﬁ‘é&;: =
and windblown sediments. The Cohansey Formation includes beach, nearshore, lower terraces formed from stream and seepage erosion of the Upper Terrace Clay-Sand Facies—Clay interbedded with clayey fine sand, very fine-to- [
bay, and marsh sediments deposited when sea level was, at times, more than 200 Deposits, probably during or slightly after the last period of cold climate around e fine sand, fine-to-medium sand, less commonly with medium-to-coarse 3 .'E ,
feet higher than at present in this region. As sea level lowered after the 25 ka. Braided channels scribe the lower terraces in the Gaunts Brook lowland sand and pebble lags. Clay beds are commonly 0.5 to 3 inches thick, rarely % | %; //////
Cohansey was laid down, rivers flowing on the emerging Coastal Plain (fig. 2). These braided networks indicate that streams were choked with sand and as much as 3 feet thick, sand beds are commonly 1 to 6 inches thick but / % “gg
deposited the Beacon Hill Gravel, forming a broad regional river plain. With gravel during deposition of the terraces, causing channels to aggrade and split. are as much as 2 feet thick. Clays are white, yellow, very pale brown, o 1%
continued lowering of sea level, the regional river system shifted to the west of The high sediment supply indicates increased erosion by groundwater seepage reddish-yellow, light gray; sands are yellow, brownish-yellow, very pale \/_\—o__ ?Ej “3
the quadrangle, and local streams began to erode into the Beacon Hill plain. and runoff, most likely when permafrost impeded infiltration. Dry-valley brown, reddish-yellow (fig. 4). Rarely, clays are brown, dark brown, dark Ny ’ \
Through the latest Miocene, Pliocene, and Quaternary, stream and hillslope alluvium (unit Qald), which grades to the lower terraces in places, was likely gray, and black, and contain organic matter. As much as 40 feet thick, I ‘
sediments were deposited in several stages as valleys were episodically also laid down at this time. generally less than 20 feet thick.
deepened by stream incision, and widened by seepage erosion.
Windblown deposits (Qe) form narrow, linear dune ridges as much as 1.5 miles - KIRKWOOD FORMATION—Fine sand, fine-to-medium sand, sandy
A brief summary of depositional settings of the Cohansey Formation, and of the long (orange lines on fig. 1) and dunefields as large as a square mile (figs. 1 and v clay, and clay, minor coarse sand and pebbles; gray, dark gray, brown. . Q
geomorphic history of the quadrangle as recorded by surficial deposits and 3)- Individual dunes are up to 15 feet high but are commonly 3 to 6 feet high. Sand is quartz with some mica and lignite. Contains mollusk shells in £
landforms, is provided in the two following sections. The age of the deposits Their long axes are oriented east-west to northeast-southwest. A few have places. In subsurface only (section BB’). As much as 150 feet thick in
and episodes of valley erosion are shown on the correlation chart. Table 1 (in crescentic form, with crescents opening to the south or southeast. These central and southern part of quadrangle, thins to 100 feet in northern part "
pamphlet) lists the formations penetrated in selected wells and test borings, as orientations indicate that winds were blowing from the north and northwest of quadrangle. Kirkwood sediments in the quadrangle are within the . 5\1\
interpreted from drillers” descriptions and geophysical logs. Lithologic logs for during deposition of the dunes. Most dunes occur on the upper terraces or on “lower Kirkwood sequence” of Sugarman and others (1993) and within the HY W
four test borings drilled for this study are provided in Table 2 (in pamphlet). Up|iin§ surfaces EibOVe the uppi}r terrgces. nge OCCUL on the |0W€i terra((:jes, lower and Shiloh Marl members of Owens and others (1998). These N N H Qtl
including several prominent, long dune ridges in the Gaunts-Pole Bridge ; ; K S .
The map and sections show materials to a depth of 350-400 feet, which includes lowland. Based on this distribution, the windblown deposits were laid down after rr;;r:sb;risd gizt:riise?srluygal\r/lnlqz(r:]e:ﬁdaogtﬁ,erl;aslzdgcgo)ri strontium stable-isotope \::: \
the Cohansey Formation, the Kirkwood Formation, and the uppermost part of deposition of the upper terraces, and continuing during deposition of the lower , o5 O\
the Shark River Formation, which was penetrated in two wells in the quadrangle terraces, during the period of intermittently cold climate between about 80 and Tor | SHARK RIVER FORMATION—Clayey glauconitic quartz sand, gray to O
(wells 99 and 103 in Table 1, section BB’). Most domestic wells in the 15 ka known as the Wisconsinan in North American glacial-stage terminology. A dark green. In subsurface only (section BB’). Approximately 120 feet
quadrangle, many of which are for lawn irrigation, withdraw water from sand of date of 4170+/-30 radiocarbon years BP (4585-4830 calibrated years, 95% thick in the map area (Owens and others, 1998). The Shark River is of
the Cohansey Formation (unit Tchs) from depths of between 50 and 175 feet. probablility) (Beta 445819) on organic clay beneath 3 feet of windblown sand in middle Eocene age based on dinoflagellates, foraminifers, calcareous
Well 103 withdraws water from sand in the Kirkwood Formation, from a depth the Old Hurricane Brook valley (plotted on map) indicates that some eolian nannofossils, and strontium stable isotope ratios from mollusk shells
of 120 to 192 feet. Two test holes in the quadrangle (wells 100 and 101 in Table deposition continued in the Holocene, perhaps when sand was exposed by (Browning and others, 2011)
1) penetrated below the Shark River, to total depths of 900 and 908 feet, intense forest fires. Some of the windblown deposits in the Old Hurricane Brook
respectively. Formations below the uppermost Shark River are described and valley are within the modern floodplain, indicating that they are younger than MAP SYMBOLS
shown on sections in Owens and others (1998) and Sugarman and others (2013). elsewhere in the quadrangle. Modern floodplain and wetland deposits (unit Qals)
They are not shown or discussed on this map. were laid down within the past 10 ka, based on radiocarbon dates on basal peat ~_ contact of surficial deposits—Solid where well-defined by landforms as
in alluvial wetlands elsewhere in the Pine Barrens (Buell, 1970; Florer, 1972; ~——— visible on 1:12,000 stereo airphotos and LiDAR imagery, long-dashed
COHANSEY FORMATION Stanford, 2000). ~___ where approximately located, short-dashed where gradational or
The Cohansey Formation consists of stacked successions composed of beach During cold climate at glacial maxima in the middle and late Pleistocene, Zif:j;fii%?d’ dotted where covered by fill or water or where removed by
and nearshore sand (Sand Facies, Tchs) overlain by interbedded sand and clay permafrost was present in the Pine Barrens region (Wolfe, 1953; French and
(Clay-Sand Facies, Tchc) deposited in tidal flats, bays, and coastal wetlands others, 2007). During thaws, permafrost at depth acted as an impermeable layer o000 o Cohansey facies—Approximately located. Dotted where
(Carter, 1972, 1978). Pollen and dinoflagellates recovered from peat beds in the and supported groundwater at a higher elevation than in temperate climate. ..., .\ 4 by surficial deposits.
Cohansey at Legler, about 8 miles northeast of Whiting, are indicative of a Seepage features, mcludlng inactive channgl_s, scarps, and amphitheater-shaped 2
coastal swamp-tidal marsh environment (Rachele, 1976). The Legler pollen hollows, were developed in landscape positions that are dry today. These are Teche  Concealed Cohansey facies—Covered by surficial deposits. Where not McDonalds \ * [
(Greller and Rachele, 1983), pollen recovered from a corehole near Mays indicated by symbols on the map. Other permafrost-related features include labeled, concealed unit is the Sand Facies. Branch ) 57'30" i~

Landing, New Jersey (Owens and others, 1988), and dinocysts obtained from

thermokarst basins and cryoturbation structures. Thermokarst basins are shallow

i i ) . stream drainage N
coreholes in Cape May County, New Jersey (deVerteuil, 1997; Miller and depressions that form when subsurface ice lenses melt (Wolfe, 1953). These e Material penetrated by hand-auger hole, or observed in exposure or || Eoliandeposits direction 0_:1 esiQt
others, 2001) indicate a middle to early-late Miocene age for the Cohansey. The Iba5|lns ésymbi?if_d hon map, ;fe also fig. 3) tlypl_callyl fo(rjm n sandyh dEpth'ﬁ n 5o excavation. Number indicates thickness of surficial material in feet. where . i rael e Upper terrace deposits (Qtu) mile

. . . . . ! ! eacon Hill Grave
Cohansey generally lacks datable marine fossils, particularly in updip areas owlands with high water table, or, more rarely, in upland settings where shallow o penetrated. Symbols without a thickness value within surficial deposits E ~aum Upland gravel, lower phase (TQg) dune ridge
where it has been weathered. Lower parts of the Cohansey in updip settings like clay layers provide a perched water table. Basins within, or bordered by, eolian Qe4/Qtu

the map area may be age-equivalent to the upper Kirkwood downdip from the
map area (for example, Kirkwood sequence 2, about 15-17 million years old
(Ma), and sequence 3, 12-14 Ma, Sugarman and others, 1993) and may
represent the coastal facies of the Kirkwood shallow continental-shelf deposits,
as suggested by Lewis and Kummel (1940).

In the Whiting quadrangle, sands in the Cohansey range from thin beds

deposits tend to be larger than other thermokarst basins and were likely formed
or enlarged by wind erosion (French and Demitroff, 2001). Cryoturbation
structures are folds and involutions in the upper several feet of surface materials.
These structures formed by density flow of waterlogged sediment during melting
of permafrost (French and others, 2005). They are common throughout the
quadrangle, especially on older surficial deposits (units TQg, Tg, and Thh) and
outcropping Cohansey clays (Tchc) where clayey soil horizons provide cohesion

indicate that the surficial material is more than 5 feet thick. Where more
than one unit was penetrated, the thickness (in feet) of the upper unit is
indicated next to its symbol and the lower unit is indicated following the
slash. Unit "Tchc" indicates clay within Cohansey Formation, Sand Facies.

w7049  Radiocarbon date—Age in radiocarbon years, witrh error and laboratory
Beta 445819

number.

Cohansey Formation,
Clay-Sand Facies

~m=== pland gravel, high phase (Tg)

O location named in text

Figure 1. Eolian deposits, paleodrainage, and outcrop of Cohansey Formation, Clay-Sand Facies, in the
Whiting quadrangle. Drainage during deposition of the Beacon Hill Gravel was generally north-to-south.

; \ e Coha ion (f R6 2. B el
(generally less than 6 inches thick) having horizontal-planar and low-angle and water retention (fig. 4). figure 3 Photograph location et o,
cross-bedded structure to thick beds (as much as 3 feet thick) with tabular- g
planar to trough cross-bedded structure. The bedding structures indicate tidal- DESCRIPTION OF MAP UNITS 47e Well or test boring—Location accurate to within 200 feet. Log of
channel, tidal-flat, and beach depositional settings (Carter, 1972, 1978). ARTIFICIAL FILL—Sand, pebble gravel, minor clay and organic matter: formations penetrated shown in Table 1.
S . ’ ’ ’
//A - . .
Clays in the Cohansey are in thin beds or laminas generally less than 6 inches gray, brown, very pale brown, white. In places includes minor amounts of e o et boring—Location accurate to within 500 feet. Log of
thick, and are always interbedded with sand. Most are oxidized to white, yellow, :ian'inagfe_ r;aiterlals Isucri ats.f_c%nc;‘ete, aSEhalt,ll;rI:k,t ‘ii]r?dlirsi and glassa formations penetrated shown in Table 1.
and reddish colors. Brown to black organic clay and peat was penetrated in the onstratified to poorly stratified. As much as eet thick. In road an
Whiting 1 test boring (Table 2) and is reported in drillers’ logs for many wells, ]E_al'llroaid embankments, dams, berms, dikes around cranberry bogs, and .8\ o boring drilled by N. J. Geological and Water Survey—Log in Table 2. &
particularly at depths greater than 50 feet, where they have not been exposed to illed low ground. =) Al
oxidation (intervals noted as "Tchco™ in Table 1). Clayey strata are generally f,

. . . . S — i i i w
less than 25 feet thick, z_and less thqn one mile in Iateial extent in outcrop. The 4%/ ;RASHhFILZIBfTiatshh ri?lxed and covered with sand, silt, clay, and gravel. { Gamma-ray log—On sections. Radiation intensity increases to right. § =
clay stratum penetrated in the Whiting 2, 3, and 4 borings (section AA’), and in S much as 20 Teet thick. ol X 2
wells 102, 103, and 111 (section BB'), is continuous for more than five miles . . Head of seepage valley—L.ine at top of scarp, ticks on slope. Marks head i x
and is as much as 40 feet thick. Some strata are continuous for more than 8 to 10 is| WETLAND AND ALLUVIAL DEPOSITS—Fine-to-medium sand and (T i i Q
miles both downdip (northwest to southeast) and along strike (northeast to o pebble gravel, minor coarse sand; light gray, yellowish-brown, brown, dark gt:asrr;: Itlha\ilta:jlgy:o? rc])?:czlrl IZ:)%E/ee Zr;i)\?g/ ?eir;ss z:?errpeel?ctt.)yrﬁ:)e/pri%?ke\r/ZIsig;é 7
SOUthWeSt). For example, the Clay bed that crops out at an elevation of 150 to brOWn; overlain by brown to bIaCk peat and gyttja Peat Is aS_mUCh as 8 feet’ formed during times when the water table was higher than present_ §
180 feet in the southeast corner of the map, beneath the 216-foot hill, can be but genera”y less than 4 feet’ thICk Sand and gravel are Chleﬂy quartz and Figure 2. Shaded-relief LIDAR image Showing ingrown meanders and embayed
traced along strike to the southwest for about 10 miles, and downdip to the are ge_ne.rally less than 3 feet thick. Sand and gravel are stream-channel Active seepage scarp—Line at foot of scarp. Water drains downhill from seepage scarps at the edge of the modern floodplain, and braided channels on the
southeast a similar distance, in the adjacent Keswick Grove, Brookville, and deposits; peat and gyttja form from the vertical accumulation and this position. Active seepage also occurs at the upland edge of unit Qals lower terrace, in the Gaunts Brook valley. Location shown on figure 1.

Woodmansie quadrangles (Stanford 2010, 2011, 2013). The laminated bedding decomposition of plant debris in swamps and marshes. In floodplains and and, in places, unit Qtl.
and thin but extensive geometry of the clay beds are indicative of bay or alluvial wetlands on modern valley bottoms.
estuarine intertidal settings. Alluvial clays generally are thicker and more areally . . Dry channel—Line in channel axis. Marks inactive channels on dry
restricted because they are deposited in floodplains and abandoned river Qad | DRY-VALLEY %LLU\/'UI'\/'b_F'”e'tO:_TedL“m saréd Iimk? pebbie hgiravel, - uplands. —
channels. The repetitive stacking of bay clays and beach sand (chiefly tidal-delta MINOr coarse sand, very pale brown, white, brown, dark brown, light gray.
and nearshore geposits) indicgtes th);t tfi; Cohansey was (deposi/ted during As much as 5 feet thick. Sand and gravel are quartz. In dry valley bottoms Abandoned channel—Line in channel axis. Marks braided-channel
several rises and falls of sea level during a period of overall rising sea level. fQlengfheatiwater rfachf?s of i_tir]eams. Thi:-]se vaileys Igck (zjhannellfj orI 'Oth?r —_— network on lower terraces in Gaunts Brook lowland.
signs of surface-water flow. They may have formed under cold-climate
SURFICIAL DEPOSITS AND GEOMORPHIC HISTORY conditions when permafrost impeded infiltration, increasing surface runoff. Dune ridge—L ine on crest
The deposits are therefore largely relict. Narrow, erosional dry channels g '
Sea level in the New Jersey region began a long-term decline following without mappable alluvium are shown by line symbol, & Shallow topographic basin—Line at rim, pattern in basin. Includes
deposition of the Cohansey Formation. As sea level lowered, the inner . . thermokarst basins formed from melting of permafrost, and deflation
continental shelf emerged as a coastal plain. River drainage was established on Qe Eﬁ}t-'A:‘ DEPP?SI-IE_fFItn;i'tOI;mISdIumI quarlt_z sang, ver_)é pale zrz""”' basins formed from wind erosion.
this plain. The Beacon Hill Gravel, which caps the highest hills in the white. As much as Lo teet thick. -orm fong, linear dune ridges and dune
uadrangle, above an elevation of 180 to 190 feet in four places in the east half fields. Sand is from wind erosion of the Cohansey Formation, upper terrace . . oy i
q g 4 ; ) ) ur p nal deposits, and, less commonly, lower terrace and upland surficial deposits. Q Excavation perlmeter Line encloses excavated area. Topography within
of the map area (fig. 1), is the earliest record of this drainage. The Beacon Hill is these areas differs from that on the base map.
a weathered quartz-chert gravel. Regionally, cross-beds, slope of the deposit, . .
and gravel provenance indicate that the Beacon Hill was deposited by rivers ou | LOWER TERRACE DEPOSITS—Fine-to-medium sand, pebble gravel, % Sand pit—Inactive in 2016.
draining southward from the Valley and Ridge province in northwestern New minor coarse sand; light gray, brown, dark brown. As much as 10 feet thick. P
Jersey and southern New York (Owens and Minard, 1979; Stanford, 2009). Sa}nd and gravel are quartz. Form terraces and pgdlments in valley bott.o_ms %c  Clay pit—Inactive in 2016.
with surfaces 2 to 5 feet above modern floodplains. Include both stratified
Also indicative of southward flow are rare chert pebbles containing coral, stream-channel deposits and nonstratified pebble concentrates formed by Fioure 3. Shaded-relief LIDAR image showing thermokarst basins and
brachiopod, and pelecypod fossils of Devonian age found in the Beacon Hill seepage erosion of older surficial deposits. Sand includes gyttja in places, REFERENCES dugne ridcjes i an area of eolian dep?)sits near%ullock. L ocation shown
and in upland gravels reworked from the Beacon Hill. These fossils indicate that and peat less than 2 feet thick overlies the sand and gravel in places. The on figure 1,
some of the rivers feeding the Beacon Hill drained from north of what is now gyttja and peat are younger than the sand and gravel and accumulate due to Browning, J. V., Sugarman, P. J., Miller, K. G., Abdul, N. A., Edwards, L. E
Kittatinny and Shawangunk Mountains in northwestern New Jersey and poor drainage. Gravel generally is more abundant in lower terrace deposits Bukr;/ .Da.\’/id Esmera;/ .Sell,en Feig,;en.son., M. D ’Gr.aff.,WiIIiam ,Ha.rris”
adjacent New York state, where chert-bearing Devonian rocks crop out. than in upper terrace deposits due to winnowing of sand from the lower A D. Martin P.J Mci_aughlin PP Jr Mizimtseva S. F. Monteverde. U
terraces by seepage erosion. 7 Lo RN P ' 1Qtu S~
Continued decline of sea level through the late Miocene and early Pliocene \[I)\/.al:.’ i\_i/lggt(;?eénla ZIJ Ifft)rllsascjinzlglf bgﬁg?g?r\geddin;,t:\/?:ﬁiiié:'f(ndéa’ Y /A‘i‘.'\I D
(approximately 8 to 3 Ma) caused the regional river system to erode into the UPPER TERRACE DEPOSITS—Fine-to-medium sand, pebble gravel, 9 pel, R ’ ’ Lo
. . A o Qtu . i . Sugarman, P. J., Browning, J. V., and others, eds., Proceedings of the
Beacon Hill plain. As it did, it shifted to the west of the Whiting quadrangle. minor coarse sand; very pale brown, brownish-yellow, yellow. As much as - S ’
. . . . Ocean Drilling Program, Initial Reports, v. 174AX (Supplement): College
The area of the quadrangle became an upland from which local streams drained 20 feet thick, generally less than 10 feet thick. Sand and gravel are quartz. Station. Texas. Ocean Drilling Proaram. p. 1-63
eastward to the Atlantic Ocean or westward to what is now the Delaware River Form terraces and pediments with surfaces 5 to 25 feet above modern ’ = ling Frogram, p. L-63. ) .
. : . - ; - Buell, M. F., 1970, Time of origin of New Jersey Pine Barrens bogs: Bulletin of
valley. These local streams eroded shallow valleys into the Beacon Hill Gravel. floodplains. Include stratified stream-channel deposits and poorly stratified the Torrev Botanical Club. v. 97 p. 105-108
Groundwater seepage, slope erosion, and channel erosion reworked the gravel to nonstratified deposits laid down by groundwater seepage on pediments. Carter. C. H y 1972 Miocené-F;Iioéé)rie beach .and tidal flat sedimentation <
and deposited it in floodplains, channels, and pediments, between 20 and 50 feet sc’)utriern.’ New ,Jerse " Ph.D dissertation. Johns Hookins Universit ' N\ @
below the level of the former Beacon Hill plain. These deposits are mapped as TQ UPLAND GRAVEL, LOWER PHASE—Fine-to-medium sand, minor . y. Fh. ) p Y, heatland\
. - . s : g ) . _ Baltimore, Maryland, 186 p. (Pasadena)
Upland Qravel, High Pha_se (unit Tg). Toda){, owing to topographic inversion, coarse sand,.sllghtly claygy in places, and pebble gravel; yellow_, very pale Carter, C. H.. 1978, A regressive barrier and barrier-protected deposit: Otu re
they cap interfluves and hilltops above elevations of 140 to 180 feet. They form brown, reddish-yellow (fig. 4). Sand and gravel are quartz with a trace ST ? . . o
. . L . . - depositional environments and geographic setting of the late Tertiary | N J PR, N e s s sl B /¢ g ) . R R e S N IrsSey ) el . N ——
more extensive mantles on the broad upland forming the divide between the (<1%) of white weathered chert in the coarse sand-to-fine pebble gravel . .
X . . - . . o . . Cohansey Sand: Journal of Sedimentary Petrology, v. 40, p. 933-950
Rancocas basin, which drains westward to the Delaware River, and the basins of fraction. Clay is chiefly from weathering of chert. As much as 10 feet thick, . : . L oo y : ¥
. . . . . . . deVerteuil, Laurent, 1997, Palynological delineation and regional correlation of Qea/Qtu_, '\ /
Toms River and Cedar Creek, which drain eastward to the Atlantic Ocean (fig. generally less than 5 feet thick. Occurs as erosional remnants on lower . . - 9
. - - : . . - lower through upper Miocene sequences in the Cape May and Atlantic NN
1). Purple arrows on figure 1 show drainage routes of streams at this time, as interfluves and hilltops between 120 and 160 feet in elevation, and as more Citv boreholes. New Jersev Coastal Plain. in Miller. K.G.. and Snvder. S \'\” ol R
inferred from the location and elevation of the interfluve deposits. continuous deposits in headwater valleys, above 160 feet in elevation. y o y e D yaer, . Qesigt
o : - . . W., eds., Proceeding of the Ocean Drilling Program, Scientific Results, v. o i, \
Includes stratified stream-channel deposits, poorly stratified deposits laid 150X College Station. T 0 Drilling P 129-145 oaR
A renewed periOd of |OW€ring sea level in the Pliocene and early Pleistocene down by groundwater seepage on pediments and pebbie concentrates - Lollege tation, Texas, Ocean Dri Ing rog_ram’ p. B ' . e 4
(approximately 3 Ma to 800,000 years ago (800 ka)) led t th iod of . . L . Florer, L. E., 1972, Palynology of a postglacial bog in the New Jersey Pine e
y ,000 y go ( a)) led to another period o formed by winnowing of sand from older surficial deposits and the Barrens. Bulletin of the Torrey Botanical Club, v. 99, p. 135-138 MAP AREA
valley incision. Groundwater seepage and channel and slope erosion reworked Cohansey Formation by groundwater sapping or surface runoff. . ) Ve IS P 29790, )
both the Beacon Hill and Upland gravels and deposited the Upland Gravel, French, H. M., and Demitroff, M., 2001, Cold-climate origin of the enclosed Figure 4. Upland Gravel, Lower Phase (above top line) overlying Cohansey Formation, Clay-Sand Facies
Lower Phase (unit TQg) in shallow valleys 20 to 50 feet below the Upland = UPLAND GRAVEL, HIGH PHASE—Fine-to-medium sand, some coarse depressions and wetlands (‘spungs’) of the Pine Barrens, southern New (between lines), overlying Cohansey Formation, Sand Facies (below lower line). Contacts and sediments are
Gravel, High Phase. These deposits today cap low interfluves and, on the J 4. clavev in ol d pebbl I vellow. brownish-vell ddish- Jersey, USA: Permafrost and Periglacial Processes, v. 12, p. 337-350. deformed by cryoturbation. Clay beds are white to light gray. Note cross bedding in sand to right of shovel, and
i in divi ; ; ’ sand, clayey In praces, and pebble gravel, yetiow, brownish-yetiow, reddis French, H. M., Demitroff, M., and Forman, S. L., 2005, Evidence for late- b Id f bati left of shovel ion sh di
Rancocas-Atlantic divide upland' form extensive mantles in head-of-va“ey ye”OW, Very pale brOWn. Sand and graVeI are qual’tZ, W|th as mUCh as 2% Ply A o o . ’ = he N y O P.-x B ’ ati d 399N recumbent fo rom Cl‘yotur ation to left of shovel. Location shown on map and Inset.
areas and upper slopes. The base of these deposits descends from an elevation of chert, and traces of weathered feldspar, in the coarse sand-to-fine pebble eaz'ltztr(r)]CSnSeA:[' s::]n?aﬁrc?;tlgn:j Serieﬁci:\islfr{)cel:si ; ii/”fgs (it;gu-leB . )
150 to 160 feet on the divide Upland to an elevation of 100 t0120 feet |n_Va|-|eyS gravei fraction. Most chert is weathered to white and ye"ow Ciay’ some Erench. H. M bemitroff M Formgn S L and [\ievl\/e”, [.:/V L 2007 A
on the east ar_1d west edges (_)f t_he quadrangle. Stream dra!nage at this time, chert pebbles are gray to dark gray and unweathered to partially weathered. ch,ron.olog.;/ of Iate-PieistScene per,mai‘rosi events in s<’)uth. Né’w Jers’ey CORRELATION OF MAP UNITS
Inferred from interfluve deposits, is shown by red arrows on figure 1. Clay-size material c_hiefly Is from weat[hering of chert and_ feldspgr. AS eastern USA: Permafrost and Periglacial Processes, v. 18, p. 49-59. ,
Continuing stream incision in the middle and late Pleistocene (about 800 to 20 gﬂi?wiit;fn feaertt ;Tfhké ?J(;Zl:; aiz ig?,:,%gﬁl 123(?1 :nadntls68rie2t|Iilrtioglsevl;lﬁg:ie Greller, A. M., and Rachele, L. D., 1983, Climatic limits of exotic genera in the A - ! @atet
ka) formed the modern valley network. Sediments laid down in modern valleys part qracreng’e, . , Legler palynoflora, Miocene, New Jersey, USA: Review of Paleobotany 2 %Z Qe Holocene ! : D LE® TRY 052'30"
) y S 5 } MOO y and as more continuous deposits on the broad upland in the eastern part of and Palascecoloay. v. 40. b. 149-163 ’ N -~ 39°52'30" L= : — . pa : VOODMANSIE . 4022,33?0,,52 30
include Upper and Lower Terrace Deposits (units Qtu and Qtl), inactive deposits the quadrangle, between 160 and 190 feet in elevation. Includes stratified \ d%, V. 85, P- ' _ 5-10 feet of stream incision 7430 . Geology mapped 2015-16
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Pamphlet with tables 1 and 2 to accompany map

Table 1. Selected well and boring records.

Well

Identifier! Formations Penetrated?

Number

1 32-15454 17 Q 24 Tche 37 Tchs 39 Tche 106 Tchs

2 32-8344 32 Tchs 34 Tche 60 Tchs

3 32-10754 20 Q or Tchs 25 Tche 30 Tchs 35 Tche 80 Tchs 81 Tche

4 32-11274 30 Tchs 35 Tche 50 Tchs

5 32-12018 26 Tchs 28 Tche 42 Tchs 62 Tche 68 Tchs 72 Tche 97 Tcehs 115 Tche 128 Tchs

6 32-15764 15 Tche 50 Tchs 67 Tche 78 Tchs

7 32-14502 10 Tchs 20 Tchs+Tche 50 Tchs 58 Tche 65 Tchs+Tche 90 Tchs

8 32-14848 10 Tchs 20 Tchs+Tche 50 Tchs 58 Tche 65 Tchs+Tche 90 Tchs

9 32-14753 10 Tchs 20 Tchs+Tche 50 Tchs 58 Tche 65 Tchs+Tche 90 Tchs

10 32-15107 10 Tche 30 Tchs+Tche 45 Tchs 50 Tchs+Tche 55 Tchs 60 Tchs+Tche 65 Tchs 70 Tchs+Tche 75
Tche 80 Tcheo 100 Tchs+Tchco 120 Tchs

11 32-13895 40 Tchs 60 Tchs+Tche 80 TchetTchs 105 Tchs

12 32-14102 20 Tchs 30 Tchs+Tchc 40 Tchs 50 Tchs+Tche 60 Tche+Tchs 80 Tchs

13 32-15030 15 Tche 45 Tchs 50 Tchs+Tche 55 Tche 67 Tcheo 79 Tchs

14 32-10387 15 Q or Tchs 55 Tchs 75 Tche 93 Tchs

15 32-10386 60 Tchs 70 Tche+Tchs 80 Tcheo 95 Tchs

16 32-826 12 Tchs 37 Tchs+Tche 57 Tchs 67 Tche 68 Tchs 73 Tche 107 Tchs 114 Tchs+Tche 132 Tche 134
Tchs+Tche 173 Tchs 185 Tkw

17 32-6869 46 Tchs 49 Tche 67 Tchs

18 32-6868 46 Tchs 49 Tche 54 Tchs 57 Tche 65 Tchs

19 32-10031 42 Tchs 54 Tche+Tcheo 70 Tchs

20 32-10030 42 Tchs 54 Tche+Tcheo 70 Tchs

21 32-12489 30 Tchs+Tchc 45 Tchs 55 Tche 58 Tcheo 59 Tchs 65 Tcheo 89 Tchs

22 32-15627 10 Tchc 20 Tchs+Tche 55 Tchs 60 Tche 70 Tcheo 90 Tchs

23 32-14954 40 Tchs+Tche 50 Tchs 60 Tche+Tchs 90 Tchs

24 32-12572 17 Tchs+Tche 55 Tchs 65 Tche 73 Tcheo 88 Tchs

25 32-7928 30 Tchs+Tchce 32 Tche 39 Tchs+Tche 54 Tche 78 Tchs

26 32-12882 43 Tchs 47 Tche 65 Tcheo 88 Tchs

27 32-10260 40 Tchs 45 Tche 60 Tcheo 85 Tchs

28 32-9842 42 Tchs 54 Tche+Tcheo 70 Tchs

29 32-15324 10 Tchs 15 Tche 45 TchstTche 60 Tche+Tchs 80 Tchs

30 32-10499 42 Tchs 54 Tche+Tcheo 70 Tchs

31 32-6864 46 Tchs 49 Tche 65 Tchs

32 32-13898 10 Tchs 40 Tchs+Tche 45 Tche 53 Tcheo 79 Tchs

33 32-6871 46 Tchs 49 Tche 54 Tchs 57 Tche 65 Tchs

34 32-9841 40 Tchs 52 Tche+Tchco 65 Tchs

35 32-8246 34 Tchs 46 Tche 70 Tchs

36 32-7927 13 Tche 28 Tchs 31 Tche 38 Tchs 51 Tche 70 Tchs

37 32-10261 50 Tchs 55 Tcheo 85 Tchs




Well

Identifier! Formations Penetrated?
Number
38 32-8799 40 Tchs 48 Tche+Tchco 55 Tchs+Tche 65 Tchs
39 32-13612 10 Tche 47 Tchs 51 Tche 58 Tcheo 79 Tchs
40 32-14818 10 Tchs 20 Tchs+Tche 50 Tchs 58 Tche 65 Tchs+Tche 82 Tchs
41 32-13468 11 Tchs 14 Tchs+Tche 43 Tchs 62 Tche 73 Tchs+Tche 80 Tchs 81 Tche 86 Tchs
42 32-6687 22 Tchs+Tche 43 Tchs 57 Tchs+Tche 64 Tcheo 81 Tchs
43 32-8198 5 Tchs 7 Tche 20 Tchs+Tche 41 Tchs
44 32-14649 52 Tchs 65 Tchs+Tche 82 Tchs 90 Tchs+Tche 125 Tchs 127 Tche 136 Tchs+Tche 142 Tchs
45 32-11879 36 Tchs 41 Tche 58 Tchs+Tche 88 Tchs 97 Tchs+Tche 130 Tchs
46 32-108 15 Q or Tchs 71 Tchs 105 Tche+Tchs 125 Tchs
47 32-11765 65 Tchs 103 Tchs+Tche 116 Tchs 120 Tchs+Tche
48 32-310 60 Tchs 65 Tche+Tchs 71 Tchs
49 32-11799 72 Tchs 99 Tche 118 Tchs 120 Tche
50 32-69 11 Q 67 Tchs 70 Tche 83 Tchs
51 32-14514 30 Tchs 52 Tche 70 Tchs+Tche 110 Tchs
52 32-10097 90 Tchs 100 Tche+Tcheo 105 Tchs
53 32-14883 15 Tche 60 Tchs 70 Tchs+Tche 80 Tche 130 Tchs
54 32-13049 15 Tche 60 Tchs 70 Tchst+Tche 80 Tche 126 Tchs
55 32-15747 40 Tchs+Tche 60 Tchs 75 Tchs+Tche 87 Tche 109 Tchs
56 32-12967 50 Tchs 73 Tchs+Tche 79 Tche 87 Tchs 93 Tcheo 118 Tchs
57 32-9402 5 Tchs 15 Tcheo+Tchs 40 Tchs 55 Tche 80 Tchs
58 32-15023 20 Tche+Tchs 60 Tchs 75 Tchs+Tche 80 Tche 100 Tchs+Tche 120 Tchs
59 32-11787 20 Tchs+Tche 70 Tchs 75 Tche
60 32-9538 8 Tchs 18 Tche 65 Tchs 81 Tchs+Tche 87 Tche
61 32-14528 30 Tchs+Tche 90 Tchs 98 Tche 120 Tchs
62 32-12315 75 Tchs 87 Tche 90 Tchs 95 Tcheo 116 Tchs
63 32-8042 3 Q7 Tchs 12 Tche 16 Tchs 25 Tche 80 Tchs
64 32-7599 22 Tchs+Tche 90 Tchs
65 32-12487 95 Tchs 105 Tche+Tchs 119 Tchs
66 32-12485 30 Tchs+Tche 100 Tchs 103 Tche 120 Tchs
67 32-10629 10 Tchs 15 Tche 95 Tchs 100 Tche 120 Tchs
68 32-14548 20 Tchs+Tche 60 Tchs 80 Tchs+Tche 92 Tchs 96 Tche 120 Tchs
69 32-13360 70 Tchs 78 Tche 80 Tchs 100 Tche 105 Tchs
70 32-13512 30 Tchs 40 Tchs+Tchc 80 Tchs
71 32-13778 98 Tchs 107 Tcheo 136 Tchs 140 Tche
72 32-13625 8 Tchs 16 Tchs+Tche 90 Tchs 98 Tchs+Tche 110 Tcheo 120 Tchs 127 Tchs+Tche 162 Tchs
73 32-13126 55 Tchs 90 Tchs+Tche 115 Tchs 120 Tche+Tchs
74 32-13984 12 Tchs 21 Tche 82 Tchs 92 Tche 120 Tchs
75 32-2378 25 Tchs 37 TchetTchs 60 Tchs
76 32-13867 54 Tchs+Tche 90 Tchs 96 Tche 117 Tchs 120 Tchs+Tche
77 32-914 8 Tchs+Tche 45 Tchs 65 Tche 79 Tchs
78 32-11331 15 Q or Tchs 21 Tche 43 Tchs 58 Tche 73 Tchs
79 32-10871 32 Tchs 55 Tche+Tchs 61 Tchs+Tche 69 Tcheo 79 Tchs
80 32-7917 32 Tchs 53 Tchs+Tche 74 Tchs 95 Tchs+Tche 117 Tcheco+Tchs 131 Tchs
81 32-15344 17 Tchs 19 Tche 30 Tchs 34 Tche 61 Tchs 63 Tche 76 Tchs 81 Tche 97 Tchs
82 32-13112 5 Tche 16 Tchs 19 Tche 27 Tchs 30 Tche 51 Tchs 59 Tche 96 Tchs
83 32-13353 10 Tche 40 Tchs 55 Tche 74 Tchs 77 Tche
84 32-14229 8 Tchs 22 Tche 25 Tchs 46 Tche 54 Tchs 60 Tche 68 Tchs 74 Tche 103 Tchs
85 32-8584 10 Tchs 40 Tchs+Tche 80 Tchs 90 Tchs+Tche 100 Tchs+Tcheco 110 Tcheo 136 Tchs
86 32-15669 13 Tchs 26 Tche 39 Tchs 41 Tche 50 Tchs 51 Tche 70 Tchs 72 Tche 89 Tchs 94 Tche 101 Tchs
87 32-12700 18 Tchs 22 Tche 55 Tchs 90 Tchs+Tche 96 Tche 100 Tchs
88 32-13981 30 Tchs+Tche 38 Tche 55 Tchs+Tche 110 Tchs 112 Tcheo
89 32-12873 15 Tche 70 Tchs 85 TchstTche 110 Tchs 111 Tche
90 32-8994 30 Tchs 45 Tche 100 Tchs 115 Tchs+Tche 135 Tchs
91 32-12649 25 Tchs 46 Tche 100 Tchs
92 32-13366 25 Tche+Tchs 29 Tchs 34 Tche 37 Tcheo 66 Tchs 70 Tche 71 Tchs 91 Tchs+Tcehe 101 Tehe 121
Tchs
93 32-13765 55 Tchs 60 Tche 117 Tchs 118 Tcheo




Well

Identifier! Formations Penetrated?

Number
94 32-13367 18 Q 30 Tchs+Tchc 120 Tchs
95 32-14500 10 Tche+Tchs 51 Tchs 56 Tche 60 Tchs 80 Tchs+Tche 95 Tchs 98 Tche+Tcehs 100 Tche
96 32-14358 21 Tche 54 Tchs 58 Tche 118 Tchs 120 Tche+Tchs
97 33-25363 8 Tchs 9 Tche 19 Tchs 26 Tche 38 Tchs 41 Tche 48 Tchs+Tche 51 Tche 130 Tchs
98 32-11791 50 Tchs 61 Tche 75 Tchs
99 32-434, G 35 Tchs 50 Tche 90 Tchs 105 Tche 115 Tchs 125 Tche 160 Tcehs 315 Tkw 388 Tsr
100 32-30,R 140 Tch 270 Tkw 900 TD

Transco 5
101 32-35,R 141 Tch 210 Tkw 908 TD

Transco 7
102 32-11556 30 Tchs 55 Tchs+Tche 75 Tchs
103 32-581,G 30 Tchs 35 Tche 45 Tchs 50 Tche 65 Tchs 75 Tche 110 Tchs 240 Tkw 250 Tsr
104 32-10914 10 Q 22 Tchs
105 32-20230 8 Tchs 13 Tche 21 Tchs 27 Tche 87 Tchs
106 32-17195 20 Tchs 30 Tche 45 Tche+Tchs 73 Tchs 74 Tche
107 32-20413 30 Tchs 50 Tche 70 Tchs+Tche 100 Tchs
108 32-19499 4 Tchs 11 Tche+Tchs 14 Tche 25 Tchs 27 Tehe 40 Tchs 42 Tche 54 Tchs 60 Tche 88 Tchs
109 32-18010 16 Tchs 18 Tche 22 Tchs 25 Tche 39 Tchs 46 Tche 62 Tchs 65 Tche 90 Tchs
110 32-18625 12 Q 30 Tchs
111 32-15238 37 Tchs 52 Tchs+Tche 120 Tchs 130 Tkw
112 32-11440 10 Tchs
113 32-11461 5 Tchs 9 Tche
114 32-8716 5 Tchs 20 TchetTchs 65 Tchs

'Identifiers of the form “33-xxxx and 32-xxxx” are N. J. Department of Environmental Protection well-
permit numbers. A “G” following the identifier indicates that a gamma-ray log is available for the well,
an “R” indicates that a resistivity log is available.

’Number is depth (in feet below land surface) of base of unit indicated by abbreviation following the
number. Final number is total depth of well rather than base of unit. For example, “12 Tchs 34 Tchc 62
Tchs” indicates Tchs from 0 to 12 feet below land surface, Tche from 12 to 34 feet, and Tchs from 34 to
bottom of hole at 62 feet. Formation abbreviations and the corresponding drillers’ descriptive terms used
to infer the formation are: Q=yellow and white sand and gravel surficial deposits (units Tg, TQg, Qtu,
Qtuo, Qtl, Qals). Bedrock formations are: Tchs=white, yellow, gray, brown (minor red, orange) fine,
medium, and coarse sand (and minor fine gravel) of the Cohansey Formation; Tchc=yellow, white, gray
(minor red, orange, black) clay, silty clay, and sandy clay of the Cohansey Formation; Tchco=gray, black,
brown clay of the Cohansey Formation with organics, “bark”, or lignite. Tkw=gray and brown clay, silt
and sand of the Kirkwood Formation. Tsr=green, glauconitic clay of the Shark River Formation. A “+”
sign indicates that units are mixed or interbedded. “TD” indicates total depth of deep wells for which
units below Tkw are not listed. Units are inferred from drillers’ or geologists’ lithologic descriptions on
well records filed with the N. J. Department of Environmental Protection, or from geophysical well logs.
Units shown for wells may not match the map and sections due to variability in drillers’ descriptions and
the thin, discontinuous geometry of many clay beds. In most well logs, surficial deposits cannot be
distinguished from Cohansey sands; thus, the uppermost Tchs unit in well logs generally includes
overlying surficial deposits.




Table 2.—Lithologic logs of test borings. Gamma-ray logs provided on section AA’.

Lithologic log
N. J. permit Depth
number and (feet Description (map unit assignment in parentheses)
identifier below
land Color names from Munsell Soil Color Charts, 1975
surface)
E201604731 0-10 pale brown to grayish-brown fine-to-medium sand with few to some very-
fine-to-medium pebbles (TQg)
Whiting 1 10-31 very dark gray to black clay and clayey fine sand (Tchco)
31-51 dark brown to dark grayish-brown fine-to-medium sand (Tchs)
51-62 very dark gray to black clay and clayey fine sand (Tchco)
62-98 grayish-brown to dark grayish-brown fine-to-medium sand (Tchs)
E201604732 0-5 brown to dark yellowish-brown fine-to-medium sand with few to some fine-
to-coarse pebbles (Tg)
Whiting 2 5-45 very pale brown fine-to-medium sand (Tchs)
45-63 brownish-yellow to yellowish-brown medium-to-very-coarse sand with some
fine pebbles (Tchs)
63-98 gray, dark gray, black clay and grayish-brown to dark grayish-brown clayey
fine sand (Tchc)
E201604733 0-5 dark grayish-brown fine-to-medium sand with few to some fine pebbles (Qtl)
5-47 very pale brown fine-to-medium sand (Tchs)
Whiting3 | 47.62 | yellow, white, yellowish-brown, reddish-yellow thinly bedded clay, very fine
sand, and fine sand (Tchc)
62-93 brown to yellowish-brown fine-to-medium sand, minor coarse sand (Tchs)
93-98 red medium-to-coarse sand with some to many very-fine-to-fine pebbles
(Tchs)
E201604734 0-5 brown fine-to-medium sand with a few very-fine-to-fine pebbles (Qtu)
5-30 yellow to very pale brown very-fine-to-fine sand (Tchs)
Whiting 4 30-53 yellow, yellowish-brown, and red thinly bedded clay and very-fine-to-fine
sand (Tchc)
53-98 reddish-yellow fine-to-medium sand, minor coarse-to-very-coarse sand

(Tchs)






