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INTRODUCTION SURFICIAL DEPOSITS AND GEOMORPHIC HISTORY The distribution of eolian deposits shows that the deposits largely Qecm3| Cape May Formation, Unit 3—Fine-to-medium sand, pebble Greller, A. M., and Rachele, L. D., 1983, Climatic limits of exotic genera in Sugarman, P. J., Miller, K. G., Browning, J. V., Monteverde, D. H., Upteg- 3903;4045' l _ FCG NARBOR CITY — s
postdate the Cape May unit 2 and upper terrace deposits, and in places gravel, minor coarse sand; yellow, very pale brown, the Legler palynoflora, Miocene, New Jersey, USA: Review of rove, J., McLaughlin, P. P, Jr., Stanley, A. M., Wehmiller, J., Qals)( ) To e Jchs” o
The Mays Landing quadrangle is in the Outer Coastal Plain of New As sea level lowered following the deposition of the Cohansey Formation, are the same age, or slightly younger than, the lower terrace deposits. yellowish-brown. Sand and gravel are quartz. As much as 20 feet Paleobotany and Palaeoecology, v. 40, p. 149-163. Kulpecz, A., Harris, A., PL:]ISZ' Aé’ Kﬁhn' A Fgedzrggn, é Feigen-
Jersey, in the southeastern part of the state. The surficial deposits the inner continental shelf emerged as a coastal plain. The Bridgeton These relations indicate deposition occurred during the Wisconsinan thick. Forms terraces with a maximum surface elevation of 15 _ _ ;on, N,l D Eﬁ:ronk‘]'éans McCart yl'on Mé e 7-J <\’:1/pe I\/Iday
outcropping in this quadrangle are of late Miocene to Holocene age and Formation (Tb) is the earliest record of river drainage across this plain, in stage (80-11 ka). feet. Includes shoreface, tidal-flat, tidal-channel and fluvial Lacovarq, K J., 1997, Deflnlfuon a_md evol_utlon of the' Cape May aqd oo site, in Miller, K. G., Sugarman, P. J., Browning, J. V., an
. . . . . . . ) . Fishing Creek formations in the middle Atlantic Coastal Plain of others, eds., Proceeding of the Ocean Drilling Program, Initial
overlie the Cohansey and Kirkwood formations, which are marginal the map area (Salisbury and Knapp, 1917). The Bridgeton river system sediment. . : . o
: : : - : : : . o . . . : : southern New Jersey: unpublished Ph.D. dissertation, University Reports, v. 174AX (Supplement 7), p. 1-66.
marine deposits of Miocene age. These surficial deposits consist of river, deposited a broad braidplain across southern New Jersey, mostly south During at least two periods of higher-than-present sea level in the middle of Delaware, Newark, Delaware, 245 p
wetlano!, estuarine, hiII'sIope_, and _windblown sediments. The Kirkwood and west of thg present-day Mullica River pasin. This braidplaiq is found and late PIeistocene,_ estuarine deposits were laid doyvn in terraces in_the - Cape May Formati_on, Unit 2, Fine-Grained Facies_— Silt, clay, ’ ’ ’ ' Sugarman, P. J., Miller, K. G., Owens, J. P., and Feigenson, M. D., 1993,
For_matlon was deposne_d in marine delta and shallow shelf _settlngs predominantly in the part of the Mays Landing quadrangle that is east of Great Egg Harbor Rlver_ Valley. These marine deposits are grouped into minor sand: gray, light gray. As much as 50 feet thick. Forms a Martino, R. L., 1981, The sedimentology of the late Tertiary Bridgeton and Strontium isotope and sequence stratigraphy of the Miocene
durlng_ the_ early and ml_ddle Mlgcene. The Cohansey Fo_rmatlon was the Great Egg Harbor River. Gravel in the Bridgeton is composed of the Cape May Formation. The Cape May includes an older, eroded valley fill in the Great Egg Harbor River valley. In subsurface only Pensauken formations in southern New Jersey: unpublished Ph.D. Kirkwood Formation, south New Jersey: Geological Society of
deposited in coastal settings during the middle and late Miocene when primarily quartz, quartzite, chert, and trace amounts of red and grey terrace Cape May Formation, unit 1 (Qcm1) that has a maximum surface (section A-A). dissertation, Rutgers University, New Brunswick, N.J., 299 p. America Bulletin, v. 105, p. 423-436.
sea level was significantly higher than at present. As sea level lowered sandstone and siltstone, gneiss, and schist. elevation of 55 feet. A younger, less eroded terrace with a maximum
after the deposition of the Cohansey, rivers flowing on the emerging surface elevation of 35 feet marks the Cape May Formation, unit 2 To | Bridgeton Formation—(Salisbury and Knapp, 1917) Miller, K. G., Sugarman, P. J., Browning, J. V., Olsson, R. K., Pekar, S. F., Uptegrove, J., Waldner, J. S., Monteverde, D. H., Stanford, S. D., Sheri-
Coastal Plain deposited fluvial gravel. Continued lowering of sea level The Bridgeton Formation overlies the middle-to-late Miocene Cohansey. It (Qcm2). The youngest estuarine deposit, Cape May Formation, unit 3 Fine-to-coarse sand to clayey sand, reddish-yellow, brownish Reilly, T. J., Cramer, B. S., Aubry, M. P., Lawrence, R. P., Curran, dan, R. E., and Hall, D. W., 2012, Geology of the New Jersey
caused streams to erode into the gravel and the underlying Cohansey is older than the Pensauken Formation of Pliocene age, in the Delaware (Qcma3), is marked by a lower terrace with a maximum surface elevation -yellow, reddish-brown; pebble gravel. Unstratified to well J., Stewart, M., Metzger, J. M., Uptegrove, J., Bukry, D., Burkle, L. offshore ir_l the vicinity of Barnegat Inlet and Long Beach Island: N.
Formation. During the late Miocene, Pliocene, and Pleistocene, about 8 valley to the north and west of the Mays Landing quadrangle, but lacks of 15 feet. The Cape May unit 1 deposits lie within wide valleys which are stratified, with some cross-beds in sand. Cemented by iron in H., Wright, J. D., Feigenson, M. D., Brenner, G. J., and Dalton, R. J. Geological and Water Survey Geologic Map Series GMS 12-3,
million years ago (8 Ma) to 11,000 years ago (11 ka), stream and hillslope datable material. The Bridgeton Formation is likely of late Miocene age. A inset into the Bridgeton Formation. The valleys were shallower and places. Sand consists of quartz with some weathered feldspar F., 199_8, Bass River Site, in M?Iler, K. G., Sugarman,_P. J., and scale 1:80,000.
sediments were deposited in several stages as valleys were substantially greater age than the Pensauken Formaton is further broader at the time of deposition of the Cape May Unit 1 than they are and a little weathered chert. Gravel consists of quartz with some Browning, J. V., eds., Proceedings of the Ocean Drilling Program, _ _
progressively deepened by stream incision, and widened by seepage indicated by the deep and intense weathering of the Bridgeton Formation. today because the base of the Cape May unit 1 is higher than that of the chert. Most chert pebbles are weathered to white and yellow clay. Initial Reports, v. 174AX, p. 5-43. Watts, W. A., 1979, Late Quaternary Vege_tatlon and of central Appalachia
erosion, in step with lowering sea level. During at least two interglacial Feldspar minerals have weathered to clay, and iron-bearing silicate upper and lower terrace deposits, and of modern floodplain sediments. As much as 30 feet thick. Occurs as erosional remnants _ _ _ aniztgi';gew Jersey Coastal Plain: Ecological Monographs, v. 44,
periods during the middle and late Pleistocene, when sea level was minerals have weathered to oxides and hydroxides (Owens and others, Limited remnants of the Cape May unit 1 are found to the southwest of predominantly in the eastern portion of the quadrangle. This plain Mlller,QK. G”Dsug\ai)manli/l P|; VS”F?(ISSG’E' 'I\D/I é'u’ Ci\’/l BrOVém;gl,( J. I\D/ P. ERA
higher than at present, estuarine sediments were laid down as terraces in 1983). This weathering gives the deposit a clayey sand texture and a Laureldale. was laid down by an easterly to southeasterly flowing river system ueen, D., Aubry, M.-F., burckie, L. D., ©0ss, M., and Bukry, U., o .
. i i i Wolfe, P. E., 1953, Periglacial frost-thaw basins in New Jersey: Journal of
valleys less than 55 feet above sea level. Most recently, alluvial and distinctive orange-to-reddish color. Chert, gneiss, siltstone, and schist (Owens and Minard, 1979; Martino, 1981). Stratigraphic position 1994, Island Beach site report, in Miller, K. G., and others, eds., Geol 61 J 133-141 y
: - : : L o : : - , : : - , . Proceedings of the Ocean Drilling Program, Initial Reports, v. 150X, eology, V. 0L, p. 1o9-144.
wetland deposits were laid down during the Holocene (11 ka to present). pebbles are deeply weathered or decomposed through the entire Amino-acid racemization ratios (AAR), optically stimulated luminescence and petrologic correlations with marine deposits in the Delmarva
thickness of the deposit. ages, and radiocarbon dates from the Delaware Bay area (Newell and Peninsula indicates a late Miocene age (Owens and Minard, p. 5-26.
A summary of the stratigraphy of the Cohansey and Kirkwood Formations others, 1995; Lacovara, 1997; O’Neal and others, 2000; O’Neal and 1979; Pazzaglia, 1993). i . K
in the quadrangle and the geomorphic history of the map area as As sea level continued to lower through the late Miocene and early Dunn, 2003; Sugarman and others, 2007; Stanford and others, 2016) Miller, Kég'rhsrugBarrSnaR/’IOié’\’/;[j%wgngoJt'ev';ozz ?’ f/icllz_'ésart]z”’ansEb’
recorded by surficial deposits and landforms, is provided below. The ages Pliocene, the Bridgeton river system downcut and shifted westward to suggest that the Cape May unit 1 is of middle Pleistocene age (possibly Cohansey Formation—Fine-to-medium quartz sand, with some Ir Bax1ter- S”J Aubry. M -’P 'blsr)sor? R K -{/anSickgl B’ o
of the deposits and erosional episodes are shown on the correlation what is now the lower Delaware valley. To the east, including the Mays oxygen-isotope stage 11, around 420 ka, or stage 9, around 330 ka, or strata of medium- to-very coarse sand, very fine sand, and Métzger K Ilze-i7genso¥11 M D Tifflin ’S 'an'éi McCarth); F.’2001
chart. Table 1 lists the formations penetrated by wells and borings, as Landing quadrangle, new drainages were established when the Bridgeton older) and that the Cape May unit 2 is of Sangamonian age (stage 5, interbedded clay and sand, deposited in estuarine, bay, beach, Ocean View site. in Miller. K. G. Sug,arr.r’lan P J Brow’nir.;g vV EXPLANATION OF MAP SYMBOL S
interpreted from drillers’ lithologic logs and downhole geophysical logs. plain was abandoned, including the Great Egg Harbor River and its 125-80 ka). AAR data from vibracores on the inner continental shelf off and inner-shelf settings. The Cohansey is divided into two map ' " ’ il : ’
_ _ e and others, eds., Proceedings of the Ocean Drilling Program, . , -
Cross sections A-A’ and B-B’ show materials to a depth of 600 feet and tributaries. These streams cut broad shallow valleys into the Bridgeton Long Beach Island northeast of the quadrangle indicates that the Cape units: a sand facies (Tchs) and a clay-sand facies (Tchc), based Initial Reports, v. 174AX (Supplement 2): College Station, Texas, —— Contact—Solid where well-defined by landforms as visible on
400 fegt below sea level, respectively, which ithUQes the C_ohansey Formation to the depths seen in present day by the middle, or possibly the May is of Sangamonian age (Uptegrove and others, 2012). Unit 2 of the on gamma-ray and resistivity well logs and surface mapping using Ocean Drilling Program, p. 1-72. LIDAR imagery, dashed where approximately located.
Formation, the Kirkwood Formation, and the Atlantic City Formation. Most early Pleistocene. Cape May formation is as much as 25 feet thick and forms an eroded five-foot hand-auger holes, exposures, and excavations. Total _ _
domestic water wells in the quadrangle tap sands in the Cohansey terrace with a maximum surface elevation of 35 feet. During one or more thickness of the Cohansey in the map area is as much as 180 Newell, W. L., Powars, D. S., Owens, J. P., and Schindler, J. S., 1995, - Material penetrated by hand-auger hole or observed in
Formation at depths between 70 and 130 feet. In the western part of the Continuing incision during the middle and late Pleistocene (about 800 to periods of low sea level following the Cape May unit 1 highstand, but feet. Surficial geologic map of New Jersey: southern sheet: U. S. exposure or excavation. Hand-auger holes were dug to five
quadrangle, public water supply wells tap the Kirkwood Formation at 11 ka) formed the modern valley network. Fluvial sediments laid down in before the Cape May unit 2 highstand, the Great Egg Harbor River Geological Survey Open File Map 95- 272, scale 1:100,000. feet or until refusal. Material descriptions of each hand-auger
depths between 275 and 335 feet based on geophysical logs in wells 20 modern valleys include upper and lower terrace deposits (Qtu and Qtl), incised slightly more than 50 feet below present sea level as shown on Tchs | Cohansey Formation, Sand Facies—Fine-to-medium sand, _ o . hole are written in field notes, on file at NJGWS.
and 21. These wells are drawing from the upper sand of the Atlantic City and active floodplain and wetland (Qals) deposits in valley bottoms. The cross section A-A. During the Cape May unit 2 highstand this incised some medium-to-coarse sand, minor very fine sand, minor very O'Neal, M. L., and Dunn, R. K., 2003, GPR investigation of multiple stage _ _ .
800-foot sand water bearing zone. To the southeast, in well 13, the terrace and floodplain deposits represent erosion, transport, and valley was filled with fine-grained estuarine deposits (unit Qcm2f) over a coarse sand to very fine pebbles, trace fine-to-medium pebbles: 5 sea-level fluctuations on a siliclastic estuarine shoreline, Dela- .47 Well or test boring—Location accurate to within 200 feet. Log —- 27'30"
Atlantic City 800-foot sand is located between 450 feet and 550 feet redeposition of sand and gravel reworked from older surficial deposits and thin basal fluvial sand and gravel. The Cape May unit 3 was deposited very pale brown, brownish-yellow, white, reddish-yellow, rarely ware Bay, southern New Jersey, USA, in Br|§bane,.C. S., and Jol, of formations penetrated shown in Table 1.
below sea level. A leaky confining unit around 20 feet thick is present the Cohansey Formation by streams, groundwater seepage, and slope during sea-level fall from the unit 2 highstand with a maximum surface reddish-brown, red, and light red. Well-stratified to unstratified; H. M., eds., Ground penetrating rgdar in sediments: Geological ) _ _
throughout cross section A-A" separating this aquifer into an upper and processes. Wetland deposits are formed by the accumulation of organic elevation of 15 feet and is Sangamonian or early Wisconsinan age. stratification ranges from thin, planar, subhorizontal beds to Society, London, Special Publication 211, p. 929-940. Well with geophysical log—Gamma-ray log is shown by red
lower sand (Sugarman and others, 2020). The Rio-Grande water bearing matter in swamps and bogs. Upper terrace deposits form terraces and large-scale trough and planar crossbedding comprised of quartz; , . . . line. Radiation intensity increases to right. Single point
. . . . . . : . . O’Neal, M. L., Wehmiller, J. F., and Newell, W. L., 2000, Amino acid resistance loa is shown bv blue line. with resistance
zone is also shown on both cross sections and is located between 280 pediments above modern floodplains. They were laid down chiefly during coarse-to- very coarse sand may include as much as 5% geochronology of Quaternary coastal terraces on the northern _ _ 9 y :
and 360 feet below sea level in well 13. Aquifers are shown by the blue periods of cold climate during the middle Pleistocene. During cold periods, weathered chert and a trace of weathered feldspar. margin of Delaware Bay, southern New Jersey, U. S. A., in Good- increasing to right. A
dashed lines on both cross sections. permafrost impeded the infiltration of rainfall and snowmelt and thIS., in DESCRIPTION OF MAP UNITS Coarse-to-very coarse sa_mds commonly are §I|ghtly F:Iayey; t.he friend, G. A., Collins, M. J., Fogel, M. L., Macko, S. A., Wehmiller, Shall ¢ hic basin—Li i it in basi
turn, a-ccelerated groundwatgr seepage, runoff, and s_Iope erosion, clays occur as grain coatings or as interstitial infill. This clay-size J. F, eds., Perspectives in Amino Acid and Protein Geochemistry: |ncTuc(j)\eNs tggfn?;ir;r;: baa;:;orﬁzdim%mﬁn;znSrge:;affosé?'
KIRKWOOD FORMATION Ln;gizi:gg the amount of sediment entering valleys, leading to terrace Artificial Fill—Sand, silt, gravel, clay: gray to brown: demolition Iror:?r‘:]earlr;a/ll Sefgg;?ti\évsatgggglgesf;r;er;h?gfcliyf(;lﬂzsér \:;:L\e:ntir;z? gtr);; Oxford University Press, p. 301-319. :
. : : ' debris (concrete, brick, wood, metal, etc.), cinders, ash, slag, ' _ _ i Ve i
The Kirkwood Formation (Tkw) consists of four sequences of back-bay glass t(rash Unstratified to weakly stratifi)ed As much as ZC?feet chert and rare gray quartzite. Some chert pebbles are light gray, Owens, J. P., Bybell, L. M., Paulachok, G., Ager, T. A., Gonzalez, V. M., X Sand pit—Inactive in 2021
marine-delta, and shallow shelf sediments as sampled and described in Lower terrace deposits (Qtl) form low, generally wet, terraces with thick ’gener.ally less than 15 feet thick. In hiéhway embankments partially weathered, pitted, and partially decomposed; some are and Sugarman, P. J., 1988, Stratigraphy of the Tertiary sediments _ _ )
the Bass River corehole, which is approximately 13 miles to the north- surfaces between two and ten feet above modern valley bottoms. They and 1:illed wetlands and flood plains Many small areas of fill fully weathered to white clay. In a few places, typically above in a 945-foot-deep corehole near Mays Landing in the southeast {3  Excavation perimeter—Line encloses excavated area.
east in the New Gretna quadrangle (Miller and others, 1998). The are inset into the upper terrace and the Cape May unit 2 terrace and were particularly along streams in urban areas. are not mapped ' clayey strata, sand may be hardened or cemented by iron oxide, New Jersey Coastal Plain: U. S. Geological Survey Professional
sequences are mapped in cross-section using geophysical logs and laid down in shallow valleys and lowlands eroded after the deposition of ’ ' forming reddish-brown hard sands or ironstone masses. Locally, Paper 1484, 39 p.
interpretations from regional coreholes. In the Bass River corehole, these the Cape May unit 2. This erosion occurred during a period of lower-than- . . . : sand facies include isolated lenses of interbedded clay and sand >
. . Qals | Wetland and Alluvial Deposits—Fine-to-medium sand and . - . . i i
four sequences can be correlated to the three lithic sequences described present sea level and colder-than-present climate known as the : P - . like those within the clay-sand facies described below. The sand Owens, J.P,, Hess, M.M., Denny, C.S., Dworink, E.J., 1983, Postdeposi- =
: : : - - - - pebble gravel, minor coarse sand; light gray, yellowish-brown, . : tional alteration of surface and near-surface minerals in selected %
in the ACGS-4 corehole located approximately 1.5 miles to the northwest Wisconsinan stage of the last glacial period, between about 80 and 11 ka. _ . . facies is as much as 150 feet thick. : : , , & ww
: brown, dark brown; overlain by brown to black peat and gyttja. Coastal Plain formations of the middle Atlantic states: U. S. Geo- a -
of Lake Lenape in the Dorothy quadrangle (Owens and others, 1988). . . . . ‘ i i CORRELATION OF MAP UNITS S
. L ) i . . Peat is as much as 10 feet thick. Sand and gravel consist chiefly ) ) . logical Survey Professional Paper 1067-F, 45 p. g
Shells at the base of Kirkwood Formation in the Bass River corehole yield Lower terraces are most prominent along the South River, Babcock of quartz and are generally less than three feet thick. Sand and Tche | Cohansey Formation, Clay-Sand Facies—Clay interbedded ’ z
strontium stable-isotope ages of 20.8, 20.9, 21.1, and 21.4 Ma (Miller and Creek, and north of Lake Lenape. The lower terrace is scribed in places . e with clayey fine sand, very fine-to-fine sand, fine-to-medium sand, , . . EPOCH %
others, 1998), indicating an early Miocene age for this sequence. The b K of shallow braided ch s, Th h | h gravel are stream-channel deposits; peat and gyttja form from the | | ith di ¢ d and pebble | Owens, J. P., and Minard, J. P., 1979, Upper Cenozoic sediments of the i
Kirkwo,od 1a (’lea) seguence ofySu arman agd others (199%) corrélates r?/andgtwor © sha OWI :jal ed e anng > esekc ;nbnesare Wet;er:] ag vertical accumulation and decomposition of plant debris in glss go(rjnmony W n|1e0|uSrr:- (:r-]coar_sehsanth_ ‘1” pe; © agsh. lower Delaware valley and northern Delmarva Peninsula, New QM | Qals | Qs Holocene -
W. €q g ers : the a Jac'en't unchannele terrace and are marked by grass and shru swamps and marshes. In alluvial wetlands on modern valley ay beds are commonly 0.5 to three inches thick, rarely as muc Jersey, Pennsylvania, Delaware, and Maryland: U. S. Geological _ L
to the lowest lithic unit of the ACGS-4 corehole which is described as a glades, distinct from pine forest found on the slightly higher terrace. The bottoms as two feet thick, sand beds are commonly one to six inches thick Survey Professional Paper 1067D, 47p. Erosion
coarsening upward sequence with highly bioturbated, olive-green clayey, braided channels formed when permafrost impeded infiltration and thus ' but are as much as two feet thick. Clays are white, yellow, very Qem3| QU | o
mlcaceous, very glauconitic fine sand gr.adlng to massive beds of silty increased' seepage and ruanf. The increasgd runoff washed sand frpm Qs | Freshwater Swamp and Marsh Deposits—Peat and gyttja, pale .brown, reddish-yellow, light grgy; sands are yellow, Pazzaglia, F. J., 1993, Stratigraphy, petrography, and correlation of late late
fine sand grading to a coarse sand to fine gravel (Owens and others, uplands into valleys, choking streams with sediment and causing - : : brownish-yellow, very pale brown, reddish-yellow. Rarely, clays Cenozoic middle Atlantic Coastal Plain deposits: implications for Erosion
. ) . black to brown, with wood in places. As much as 10 feet thick. . . ) . i ! X )
1988). The Kirkwood 1b (Kwlb) sequence of Sugarman and others channels to aggrade and split to form a braided pattern. . . are brown to dark-brown and contain organic matter. As much as late-stage passive margin geologic evolution: Geological Society
. - Deposited in areas of groundwater seepage along the shores of _ ; . -ﬂ Qtu Pleistocene
(1993) correlates to the middle lithic sequence of the ACGS-4 corehole . . : . 20 feet thick. of America Bulletin, v. 105, p. 1617-1634.
. . : T ) . , , , _ _ the Great Egg Harbor River, in topographic basins, and upstream ) , —
which consists of laminated to very thinly intercalated silt and very fine The lower terrace deposits were laid down chiefly during or slightly after of salt-marsh deposits Extensive Erosion middle
sand grading up to a loose olive-gray, medium to coarse, quartz sand the last period of cold climate between 25 and 15 ka. Near Manahawkin, ' Tkw | Kirkwood Formation—Fine sand, fine-to-medium sand, sandy Pekar, S. P., Miller, K. G., and Olsson, R. K., 1997, Data report: the Oligo- Qcm1
i i ' i i i ium-to- : cene Sewell Point and Atlantic City formations, New Jersey Coast- =
with brpken shells oriented parallel.to bgddlng (Owens a_lnd others, 1988). in thg Ship Bottom qugdrangle, sand and gravel of the lower terrace om | Salt-Marsh and Estuarine Deposits—Peat, clay, silt, fine sand; clay, and clay, minor mgdlum to cqarse sar.1d,.gray, dark gray, CPlan in Miler K. G 45 dy S W. eds. P d'y p Extensive Erosion ] €@y
The Kirkwood 2 sequence contains diatoms that indicate an early to overlie an organic silt dated to 34,890+960 radiocarbon years o , brown. Sand is quartz with some mica and lignite. In subsurface al Flain, In Miller, K. ©., and snyder, s. V., eds., Froceedings o Pliocene
: : - - brown, dark-brown, gray, black; minor medium-to-coarse sand - ok i the Ocean Drilling Program, Scientific Results, v. 150X, p. 81-87 | —
middle Miocene age (Miller and others, 1998). A boundary between (GX-16789-AMS, Newell and others, 1995) (38,410-40,550 calibrated and pebble gravel. Contains abundant organic matter and shells only. Approximately 450 feet thick in the eastern part of the g Program, , V. » P ) -
sequences 2a and 2b of Sugarman and others (1993) is present in the years with one sigma error, calibrated using Reimer and others, 2013). In ' - . . . ' quadrangle. The Kirkwood consists of four clay-sand sequences o o
) o o ) As much as 20 feet thick. Deposited along tidal rivers, salt - Rachele, L. D., 1976, Palynology of the Legler lignite: a deposit in the ,
western part of cross section A-A’ with sequence 2b (Kw2b) pinching out the Chatsworth quadrangle, to the north of the Mays Landing quadrangle, : . . traceable on gamma-ray logs and samples from the Bass River P ’ . ) Unconformity late
) ) ) i marshes, tidal flats, and bays during Holocene sea level rise, ) . . . Tertiary Cohansey Formation of New Jersey, USA: Review of
from southeast to northwest. The Kirkwood 2a (Kw2a) sequence organic sediment within lower terrace sand dated to 20,350+80 chiefly within the past 9 ka in the map area corehole (Miller and others, 1998, see discussion under “Kirkwood Palacobotany and Palvnology. v. 22 225_’252 Tchs | Tehe ]
correlates with the upper lithic sequence in the ACGS-4 corehole which radiocarbon years (Beta 309764, Stanford, 2012) (24,450-24,150 ' Formation” above). The Kirkwood in the quadrangle is of early to y ynology, v. £, p. ' T Miocene
C(:gdsilr?tstoorhi);]egce)\év;s;:tc))r“?/vg rilatsoi?:llsg?iui,t_cleallly;w ;Iiléaiggufsm?n:;z?ﬁ cr?htl)rated years V(\;Ith one s;gma eLrorI). Tf\]/(\e/§e datgs indicate deposition of Qe | Eolian Deposits—Fine-to-medium quartz sand: very pale brown, (rjmddle Mll\(zl_c”ene age, Easedlgg;trontlum stable-isotope ratios and Reimer, P. J., Bard, E., Bayliss, A., Beck, J. W., Blackwell, P. G., Bronk Unconformity middle 25
grading gray \ghyerow, L the lower terrace deposits during the fate Wisconsinan. white. As much as 10 feet thick. Form elongate dune ridges on iatoms (Miller and others, ) Ramsey, C., Buck, C. E., Cheng, H., Edwards, R. L., Friedrich, M., —
sand (Owens and others, 1988). The microfossils found in the ACGS-4 ; Grootes. P. M.. Guild T P.. Haflid H. Haidas. I.. Hatt Tkw
o _ o _ _ the Cape May unit 2 terrace and upper and lower terrace o _ ) . rootes, . M., ullaerson, 1. F., Harliaason, H., Hajaas, ., natte, early
corehole indicate that the Kirkwood Formation is approximately 22 to 15 Another feature related to permafrost are thermokarst basins. These are . . . . : Tac | Atlantic City Formation—Silty, clayey, glauconitic (as much as C.. Heaton. T. J.. Hoga. A. G.. Huahen. K. A.. Kaiser. K. F.. Kromer
: - . . . . _ ) deposits. Likely formed during one or more periods of cold climate ) ) _ _ ¥ ,» 1.J., H0gg, A. G., Rughen, K. A, y KOF, : Unconformity _
Ma. This age was more accurately defined in the Bass River corehole. shallow closed basins, circular to oval in plan view, generally less than an during the Wisconsinan when terrace sands were exposed to 10%) fine-to-medium quartz sand, minor coarse sand; olive, B., Manning, S. W., Niu, M., Reimer, R. W., Richards, D. A., _
acre in area, and less than 5 feet in depth (symbolled on the map with a wind erosion olive-brown, brown, dark gray; with mica, shells, and shell Scott, E. M., Southon, J. R., Turney, C. S. M., and van der Plicht, Tac Oligocene
COHANSEY FORMATION blue hatched pattern). In the Mays Landing quadrangle, thermokarst ' fragments. In subsurface only. At least 120 feet thick in the J., 2013, IntCal13 and MARINE 13 radiocarbon age calibration -
' . _ basins occur predomlnantly on the border of the Cape May unit 2 and 3. ot | Lower Terrace Deposits—Fine-to-medium sand, pebble gravel, western portion of the quadrangle based on interpretations from curves 0- 50,000 years cal BP: Radiocarbon, v. 55, no. 4, p.
The Cohansey Formation consists of stacked successions composed of Most formed when ice-rich lenses at shallow depth in the frozen minor coarse sand, light gray, brown, dark brown. As much as 15 well 35-04656 (Sugarman and others, 2020) located 1869-1887.
beach and shoreface sand (Tchs) overlain by interbedded sand and clay sediments melted, leaving small depressions (Wolfe, 1953; French and : ’ : ’ ' approximately six miles to the west of cross-section A-A'. Of early
o feet thick. Sand and gravel are quartz. Form terraces and , ) _ , lisb d h f ; f
(Tchc) deposits in tidal flats and back bays, and coastal swamps (Carter, others, 2005). . . . Oligocene age, based on strontium stable-isotope ratios and Salisbury, R. D., and Knapp, G. N., 1917, The Quaternary formations o
) , pediments in valley bottoms with surfaces two to 10 feet above , _ thern New J . N.J. Geoloaical S Final R tv. 8
1972; 1978). Pollen and dinoflagellates recovered from peat beds in the . calcareous nannofossils (Miller and others, 1994, 1998; Pekar southern New Jersey. N.J. Geological survey Final Report, v. o,
Coh t Legler. i thern O Count indicative of al _ _ _ , modern wetlands. Includes both stratified stream-channel 4 oth 218 p.
0 anseydaI eg err,] in northern ce;n hon:n y,13r7e6|n 'II'Cha IVE ola coalsI a Baged on rad|ocarb(.3n dates on b6.15a| peat in other alluvial wetlands in the deposits and unstratified pebble concentrates formed by seepage and others, 1997). MAP AREA
swamp tidal marsh environment (Rachele, ). The Legler pollen regllon (BueII., 1970; Florer, 1972; .Stanfo.rd,- 2000) modern wetland and erosion of older surficial deposits. Sand includes gyttja in places, Sirkin, L. A., Owens, J. P., Minard, J. P., Rubin, M., 1970, Palynology of
(Greller and Rachele, 1983), recovered from the ACGS corehole (Owens fluvial deposits (Qals) were deposited within the past 10 ka. Pollen in - : - REFERENCES e M 1 e 1 1 Vi ' O
and others, 1988), and dinocysts obtained from coreholes in Cape Ma ic silt at a depth of 4 feet i it Qals in the O Lak and peat less than two feet thick overlies the sand and gravel in some upper Quaternary peat samples from the New Jersey coast-
’ ’ YS : pe May organic siit at a depth o eet in unit Qals in the Oswego Lake places. The gyttja and peat are younger than the sand and gravel , L , _ al plain: U. S. Geological Survey Professional Paper 700D, p.
County, New Jersey (deVerteuil, 1997; Miller and others, 2001), indicate quadrangle, to the northeast of Mays Landing, contains 50% spruce, 38% and accumulate due to poor drainage. Gravel is more abundant in Buell, M. F.,, 1970, Time of origin of New Jersey Pine Barrens bogs: D77-D87
i i i i i ' Bulletin of the Torrey Botanical Club, v. 97, p. 105-108. '
e e ey 21 6 e, 10 oak and 00 parh (Wt 1), o oo n ower erace dopos ian i pper erace deposs e 1 / " —
’ assemblage Indicates an age no younger than abou radiocaroon ka the removal of sand by seepage erosion. . . , : : Stanford, S. D., 2000, Geomorphology of selected Pine Barrens savan-
has been weathered. Lower parts of the Cohansey in updip settings like (about 12,000 calibrated years) for the onset of deposition of the alluvial Y Pagd Carter, C. Hr']' 1972, M|ocene_—PI|r<])ce2§ beach and tfal flat ss_dlmen_tatlorj, nas: report prepared forp N. J,gg)epartment of Environmental
the map area may be age-equivalent to the upper Kirkwood downdip (for deposit here based on the youngest occurrence of spruce in the region B Upper Terrace Deposits—Fine-to-medium sand, pebble, gravel, '[S;lgaﬁirr?]cl)\lrzwl\jgrr;gﬁdp 1.6?6 plssertatlon, Johns Hopkins Universi- Protection, Division of Parks and Forestry, Office of Natural Lands
elem?rl]e, K'rlks‘)"é%c’d sgquences 2a ar;c:th, ab?ultf17-15 I:‘/I?h S:(Jgsrmag (Sirkin and others, 1970). minor coarse sand; very pale brown, brownish-yellow, yellow. As ’ ’ ’ Management, 10 p. and appendices.
aﬁ ”0 erﬁ’ o ) a.? may represent the coastal facies of the Jrkwoo o denos - ’ el T much as 15 feet thick. Sand and gravel are quartz. Form terraces Carter, C. H., 1978, A regressive barrier and barrier-protected deposit: Stanford. S. .. 201, Geoloay of the Ch - auadrangle. Burl
shaflow-shell deposits. Eolian deposits (Qe) are present in the Mays Landing quadrangle. They and pediments with surfaces five to 45 feet above modern depositional environments and geographic setting of the late tan orC, o New ) €0 (-)?\|y3 tGe I e}tsvlvcs)rt quaorangFefi Itj/lrm%cl):rll\/l
_ , _ include elongate dune ridges, some of which are single narrow ridges and wetlands. Includes stratified stream-channel deposits and poorly Tertiary Cohansey Sand: Journal of Sedimentary Petrology, v. 40, gé)unty,l f'vg4 ggsgy' -J. beological survey Dpen-rie Viap
In the map area, clays in the Cohansey are in bgds or Iamlna_le generally others form larger dep03|t§ consisting of many contiguous dunes as seen stratified to unstratified deposits laid down by groundwater p. 933-950. » Scale 1:24,000.
less than 6 inches thick, but as much as 3 feet thick, and are interbedded along Babcock Creek (figure 1). The dunes are generally oriented seepage on pediments. . )
with sand. Clay-sand facies strata are generally less than 20 feet thick. east-west or northwest-southeast, and are as much as 1/2-mile- long and deVerteuil, Laurent, 1997, Palynological delineation and regional correla- Stanfor(tj, S. D-,ﬂWI_tt?,hR-tW-, I?rtitluanl- D., ang_Rldglsl, J. 33 2016, é?ua-
: - - , , : i . : - ernary fluvial history of the Delaware River, New Jersey an
Gamma—rgy and lithologic logs (cross—gectlons A-A and.B—B) show many 10 fegt tall. A few dune ridges are curved or cr.escer}tlc, with the crescents qemi| Cape May Formation, Unit 1—Fine-to-medium sand, pebble tion of Iowgr through upper Miocene sequences in th.e Qape_ May Pennsy vanis USA'ythe oftacts of alaciation Iacioisos%las and
clay beds in the subsurface, two of which are 20 feet thick in some areas opening to the east or southeast. These orientations suggest that the gravel, minor clayey sand; yellowish-brown, very pale brown. and Atlantic City boreholes, New Jersey Coastal Plain, in Miller, K. eustasy on a ’ o Ia-cial fver s stergn' Geomérg holoav. v 224
and are shown to be c.or_mnuous for approxmately _three miles. In outcrop dgnes were formgd by winds. blowing from the west and northwest. The Sand and gravel are quartz. As much as 20 feet thick. Forms G., and Snyo_ler, S W., eds., Proceeding of the Ogean Drilling 1278 y prog y ' P gy, V. P Figure 1. LiDAR imagery showing eolian dune ridges, the present day otu ;}/
they commonly are oxidized and multicolored, but in the subsurface, they windblown deposits occur chiefly on the Cape May terraces throughout eroded terraces with a maximum surface elevation of 55 feet. Program, _S_C|ent|f|c Results, v. 150X: College Station, Texas, : meandering channel and meander scarps of Babcock Creek, lower >/j/
are described to be predominantly blueish-gray or white. the qua:jrangle pu(;b?re alzo fouqd bordelrlr?g gpper atnf[jhlowelr tedrra(;es. Ir:c Includes shoreface. tidal-flat, tidal-channel and fluvial sediment. Ocean Drilling Program, p. 129-145. Sugarman, P. J., Johnson-Bowman, M., Malerba, N. L., Strioteleva, Y., :jerr_ace dedpfsr’]itsjrgQﬂ) jltJI_St ab?;/he the n;oder? f|_000r|]|0|ain, and t?ln eiz(C&VtatEd
many places, windblown deposits were laid down at the upland edge o _ _ Barr K. Filo. R. M.. Carone. A. R.. Monteverde. D. H.. Castelli M. rainage ditch. The outline of the quadrangle is shown as a black rectan-
The laminated bedding and areally extensive geometry of the clayey lower terraces, or on the lower terrace most notably to the north of Lake . : : : Florer, L. E., 1972, Palynology of a postglacial bog in the New Jersey e B ; ! ’ , PO gle in the upper right corner with the area of this figure outlined in red.
o L ) . i i o ) ] - Qcm2| Cape May Formation, Unit 2—Fine-to-medium sand, pebble Pine Barrens: Bulletin of the Torrev Botanical Club. v. 99 V., Pristas, R. S., 2020, Framework and Properties of Aquifers in - ) )
beds are |nd|Cat|Ye of bay or estuarine |ntert|d.a| Settlngs. Alluvial ClayS Lenape. This association SuggeStS the V\./lndblown sand in these .SettlngS gl‘avel, minor coarse Sand; ye”OW, very pale brown, 135-138 ’ y P » P- Atlantic County, New Jersey: N. J. Geologica| Survey Open_F”e Area shown is appOXImatEIy 1.6 square miles.
generf?lllyd ar_e tr;:ck((ajr Ia_nd mor§ aretz;allyd res:jrlctgd becarl]use tlhey '?r:e wgs blown from the lower terrace deposits, as the terrace deposits were yellowish-brown. Sand and gravel are quartz. As much as 25 feet ' Map OFM 130, scale 1:100,000.
pres g or bay clay (p yt 35 feet. Includes shoreface, tidal-flat, tidal-channel and fluvial Pleistocene thermokarst in the New Jersey Pine Barrens (latitude
delta and shoreface deposit) indicate that the Cohansey was deposited sediment 39° N), eastern USA: Permafrost and Periglacial Processes, v. 16 39°22'30"
during several rises and falls of sea level during a longer period of overall ' 173.186 ' g R 74°45 4230° MARMORA B 473730
rising sea level. P: ' Base Map from U. S. Geological Survey, 1989. Geology mapped 2020-2021
North American Datum of 1927. Cartography by M. Castelli
Topography by photogrammetric methods from 1206 SCALE 1:24 000 This geologic map was funded in part by the USGS National Cooperative
ial phot hs taken 1981. Revised f T 1 1/2 0 1 MILE Geologic Mapping Program under Statemap award number G20AC00242.
aeria’ photographs taxen -revisedirom aenia 2 : ! : ! : ! : ! : i The views and conclusions contained in this document are those of the author
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pamphlet with table 1 to accompany map

Table 1. Selected well and boring records, bolded well numbers are depicted in cross-sections.
Well numbers 13, 51, and 58 are shown on cross sections A-A’ and B-B’.

Well

Identifier' Formations Penetrated®
Number

1 36-00382 14 Qals 160 Tchs 180 Tche

2 36-00416 128 Tchs 147 Tche 157 Tchs

3 36-01738 20 Tb 40 Tchs 60 Tche 80 Tchs 100 Tche 105 Tchs 135 Tche 145
Tchs

4 36-02458 25 Tb 140 Tchs+Tche 170 Tchs

5 36-00290 16 Tb 24 Tche 42 Tchs 45 Tche 95 Tchs 130 Tche 165 Tchs
14 Tb 35 Tchs 55 Tche 90 Tchs 95 Tche 110 Tchs 120 Tche 200

6 36-17655G Tchs 400 Tkw 650 TD

7 36-00396 11 Tb 88 Tchs 95 Tche 165 Tchs 194 Tkw
20 Tb 50 Tchs 60 Tche 95 Tchs 110 Tche 140 Tchs 150 Tchs 260

8 28-08310R Tchs 378 Tkw

9 36-28242 27 Tb 83 Tchs 84 Tche 165 Tchs

10 36-00401 20 Tb 70 Tchs 95 Tche 104 Tchs 126 Tche 249 Tchs+Tche

11 36-03134 30 Tb+Tchs 45 Tchs 70 Tche 98 Tchs 115 Tchs

12 36-05517 13 Tb 18 Tche 40 Tchs 46 Tche 74 Tchs 76 Tche 170 Tchs+Tche 377
Tkw
17 Tb 19 Tche 70 Tchs 78 Tche 82 Tchs 86 Tche 126 Tchs 158

13 36-05091GHR | 1 p <4 Tehe 195 Tehs 600 Tkw TD 678

14 36-05518 15 Tb 38 Tchs 58 Tche 71 Tchs

15 36-02408 60 Q+Tchs 65 Tche 122 Tchs 186 Tche 212 Tkw

16 36-03546 25 Q 38 Tche 118 Tchs 187 Tche 197 Tkw

17 36-03112 15 Q 20 Tche 30 Tchs 35 Tche 53 Tchs 58 Tche 110 Tchs 172 Tche
212 Tkw

18 36-03547 16 Tb 35 Tchs 38 Tche 121 Tchs 170 Tche 186 Tchs

19 36-00449 110 Tchs 120 Tche 168 Tchs




Well

Number Identifier! Formations Penetrated?

10 Qem?2 25 Tche 35 Tchs 40 Tche 55 Tchs 65 Tche 120 Tchs 128

20 36289076 | 120 e 381 Thow

21 36-00391R 14 Qecm2 27 Tchs 31 Tche 72 Tchs 83 Tche 185 Tchs 371 Tkw

22 56-82 22 Qtu 54 Qcm2f 94 Tchs 98 Tche 176 Tchs

23 36-15 13 Q 15 Tche 18 Tchs 27 Tche 130 Tchs 240 Tkw

24 36-26422 90 Q+Tchs 195 Tchs 460 Tkw

)5 3600480 20 Q 50 Tchs 62 Tche 65 Tchs 67 Tche 83 Tchs 86 Tche 116 Tchs
129 Tche

26 36-00479 19 Q 47 Tche 81 Tchs 89 Tche 115 Tchs 126 Tche

27 36-24793 20 Tb 60 Tchs 80 Tche 129 Tchs

28 36-32679 15 Tb 102 Tchs

29 36-21729 12 Tb 50 Tchs 77 Tche 118 Tchs

30 36-26729 20 Tb 40 Tchs 75 Tche 100 Tchs

31 36-26478 10 Tb 16 Tche 41 Tchs 68 Tche 79 Tchs 95 Tche 115 Tchs

32 E201506123 14 Tb 68 Tchs 79 Tche 110 Tchs

33 36-16930 25 Tb 40 Tche 55 Tchs 85 Tchs+Tche 103 Tchs

34 36-20123 15 Tb 45 Tchs 80 Tchc 140 Tchs

35 36-27177 20 Tb 26 Tchs 50 Tche 160 Tchs

36 36-24414 10 Tb 20 Tchs 40 Tche 80 Tchs

37 36-25089 20 Tb 60 Tchs 100 Tche 147 Tchs

38 36-29266 9 Tb 52 Tchs 54 Tche 90 Tchs

39 36-24437 30 Tb 47 Tchs 54 Tche 98 Tchs

40 36-29270 17 Tb 75 Tchs

41 36-26267 25 Tb 75 Tchs 80 Tche 95 Tchs 120 Tche 150 Tchs

42 36-30211 10 Tb 60 Tchs 75 Tche 90 Tchs

43 36-31966 12 Tb 60 Tchs 74 Tche 95 Tchs

44 E201205483 40 Tb+Tchs 76 Tchs

45 36-13511 40 Tb+Tchs 78 Tchs 128 Tche 185 Tchs

46 36-13965 75 Q+Tchs 105 Tchs+Tche 120 Tchs

47 36-09663 20 Tb 60 Tchs 70 Tche 110 Tchs

48 36-09925 40 Tb+Tchs 60 Tchs 65 Tche 117 Tchs 120 Tche

49 P200907821 20 Tb 75 Tchs

50 36-23726 24 Tb 38 Tchs 60 Tche 167 Tchs

51 36-23674 10 Tb 15 Tche 40 Tchs 48 Tche 60 Tchs 75 Tche 88 Tchs

52 36-25699 64 Tchs 74 Tche 110 Tchs

53 P200900823 100 Tchs 106 Tche 125 Tchs 136 Tche 145 Tchs 148 Tche 173

Tchs




Well

Number Identifier! Formations Penetrated?

54 36-24401 16 Tb 52 Tchs 80 Tche 115 Tchs

55 36-26426 20 Tb 120 Tchs

56 36-29960 10 Tb 90 Tchs 95 Tche 125 Tchs

57 E201118717 20 Tb 70 Tchs 85 Tche 100 Tchs

58 E201205518 60 Q+Tchs 117 Tchs

59 36-25783 20 Tb 133 Tchs

60 36-30347 60 Q+Tchs 80 Tchc 90 Tchs

61 36-24256 14 Qem2 33 Tchs 39 Tche 75 Tchs

62 36-24183 20 Q+Tchs 40 Tche 89 Tchs

63 36-25362 15 Q 20 Tchs 25 Tche 95 Tchs

64 36-27575 18 Qtl 23 Tche 60 Tchs 68 Tche 85 Tchs

65 36-26711 20 Qcm?2 32 Tchs 37 Tche 71 Tchs

66 36-25021 8 Qcm?2 60 Tchs

67 36-26860 5 Q 20 Tchs 200 Tchs+Tche 400 Tkw

68 36-26411 20 Q+Tchs 40 Tche 60 Tchs+Tche 80 Tchs

69 E201202623 20 Qcm2 30 Tchs 40 Tche 75 Tchs 77 Tche 110 Tchs

20 36-13330 12 Qecm2 21 Tchs 30 Tche 42 Tchs 50 Tche 50 Tehs 62 Tche 74
Tchs 76 Tche 100 Tchs
10 Qecm?2 14 Tche 32 Tchs 40 Tche 52 Tchs 74 Tche 80 Tchs 84

7 36-22053 Tcl?c 100 Tchs

72 E201415958 15 Tb 25 Tchs 50 Tchs+Tche 100 Tchs 110 Tche 150 Tchs

73 36-24086 26 Tb 32 Tche 100 Tchs

74 36-32020 20 Tb 35 Tche 40 Tchs 50 Tche 80 Tchs

75 36-11106 8 Tb 15 Tchs 22 Tche 46 Tchs 62 Tche 86 Tchs

76 E201714331 25 Tb 87 Tchs

77 36-22073 13 Tb 40 Tchs 55 Tche 88 Tchs 118 Tchs+Tche 133 Tchs

78 36-21051 18 Tb 40 Tchs 48 Tche 90 Tchs 107 Tche 118 Tchs

79 36-23131 18 Tb 25 Tche 50 Tchs 65 Tche 74 Tchs 80 Tche 90 Tchs

80 36-23097 40 Tb+Tchs 119 Tchs 125 Tche 154 Tchs

81 36-24112 23 Q+Tchs 40 Tchs 53 Tche 100 Tchs

82 36-25677 20 Q+Tchs 74 Tchs 78 Tche 104 Tchs

83 P201000539 10 Tb 20 Tchs 30 Tche 70 Tchs+Tche 80 Tche 100 Tchs

84 P200915357 20 Q+Tchs 68 Tchs 78 Tche 120 Tchs 134 Tche 153 Tchs

85 36-24076 18 Tb 20 Tche 36 Tchs 45 Tche 58 Tchs 64 Tche 105 Tchs

86 36-23932 12 Tb 25 Tche 40 Tchs 48 Tche 64 Tchs 84 Tche+Tchs 98 Tchs

87 36-25321 5 Tb 40 Tchs 45 Tche 130 Tchs 140 Tche 183 Tchs

88 36-25865 15 Tb 75 Tchs 80 Tche 110 Tchs

89 36-09890 20 Tb 40 Tchs 60 Tche 160 Tchs




Well Identifier! Formations Penetrated?
Number
90 36-26125 14 Tb 34 Tchs+Tchc 104 Tchs

nNumbers of the form 28-xxxxx, 36-xXxXx, 56-xxxxX, Pxxxxxxxxx or Exxxxxxxxx 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 Single Point Resistance 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, “15 Tchs 45 Tchc 82
Tchs” indicates Tchs from 0 to 15 feet below land surface, Tche from 15 to 45 feet, and Tchs from 45 to
bottom of hole at 82 feet. Abbreviations are: Q = yellow, white, and gray sand and gravel surficial
deposits of Pleistocene and Holocene age (units Qtu, Qtl, Qals, Qe, Qcm1, Qecm2, Qecm3); Qecm2f = gray
to light gray silt, clay, and minor sand found only in subsurface; Tb = orange, red, yellow, brown clayey
sand and gravel to gravelly clay (Bridgeton Formation); Tchs=white, yellow, gray, brown (minor red,
orange) fine, medium, and coarse sand and minor fine gravel (sand of the Cohansey Formation);
Tche=yellow, white, gray (minor red, orange) clay, silty clay, and sandy clay (clay of the Cohansey
Formation); Tkw=gray and brown clay, silt and sand (Kirkwood Formation). A “+” sign indicates that
units are mixed or interbedded. TD=the total depth of well. Units are inferred from drillers’ lithologic
descriptions on well records filed with the N. J. Department of Environmental Protection, or from
geophysical well logs where lithologic descriptions are not available. 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 many well logs, surficial deposits cannot be distinguished from
Cohansey sands; thus, the uppermost Tchs unit in well logs generally includes overlying surficial
deposits.

Units are inferred from drillers’ or geologists’ lithologic descriptions on well records filed with the N. J.
Department of Environmental Protection, or provided in the cited publications, or from geophysical well
logs where lithologic descriptions are not available or are of poor quality. 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 many well logs, surficial deposits cannot be distinguished from Cohansey
sands; thus, the uppermost Tchs unit in well logs generally includes overlying surficial deposits.
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