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: 74°07'30" A’ (BARNEGAT LIGHT)
INTRODUCTION SURFICIAL DEPOSITS AND GEOMORPHIC HISTORY Qals | FRESHWATER WETLAND AND ALLUVIAL DEPOS- COHANSEY FORMATION—The Cohansey Formation is fine-to-medi- REFERENCES L (FORKED RIVER) 10 ‘z«"?;é% N7 QG W : ' | 39°45°
L . ITS—Fine-to-medium sand and pebble gravel, minor coarse sand; i ium-to- \ 2> 5% 'f;i « fe & 28
The Ship Bottom and Long Beach NE Quadrangles are in the Barnegat A long-term decline in sea level after deposition of the Cohansey led to the . u ] pebble grav um quartz s'and, with some strata of medium-to-very coarse sand, very ﬁn'e Buell, M. F., 1970, Time of origin of New Jersey Pine Barrens bogs: Bulle- & : Q” E / "fZ’} ¥ /3, ' \
Bay region of the New Jersey Coastal Plain, in the southeastern part of the emergence of a coastal plain on the inner continental shelf. The Beacon light gray, brown, dark brown; overlain by brown to black peat. Peat sand, and interbedded clay and sand. The Cohansey in the map area is tin of the Torrey Botanical Club, v. 97, p. 105-108 oa/m /s W Y © :
state. Surficial deposits that crop out in tl’le map area include geologic Hill Gravel, which caps the highest elevations in the Coasta'l Plain, is the isasmuch as 8 feet thick. Sand and gravel are chiefly quartz and are divided into two map units: a sand facies and a clay-sand facies, based on B ' 7 bs 7// 7 Barnk gat Light
. s 5 . . . . . . . 4 3 Vo
materials of late Mlzocene to HoloI::ene age overlyiflg the Cohanse;/g Forn%a- earliest record of the river drainage that followed the emergence of a coast- generally less than 3 feet thick. Sand and gravel are stream-channel gamma-ray well logs and surface mapping using 5-foot hand-auger holes. Carter, C. H., 1978, A regressive barrier and barrier-protected deposit: e IS~ o S *
tion, a shallow-marine and coastal deposit of middle Miocene age. The al plain. While not present in the Ship Bottom and Long Beach NE Quad- deposits; peat forms from the vertical accumulation and decomposi- Total thickness of the Cohansey in the map area is as much as 200 feet. depositional environments and geographic setting of the late Tertia- ;
surf;cial oonits comsict of cotuatin. rver. matine. colian wetlanci ond rangles. the Beacon Hill Gravel oceurs to the west of the map area at eleva- tion of plant debris in swamps and marshes. In freshwater alluvial Descriptions are based in part on observations in adjacent areas (for exam- ry Cohansey Sand: Journal of Sedimentary Petrology, v. 40, p. b
hillslope deII))osits ’ ’ ’ ’ , tions al;ove 165 to 180 feet in western Ocean and eastern Burlington coun wetlands on modern valley bottoms. ple, Stanford, 2014) where the formation is better exposed. 933-950. \x ¢ . Qr
' . . . . o . . ) 3 s
A summary of the eeomornhic history and a correlation chart showine the ties. Chert pebbles in the Beacon Hill containing fossils, including coral, @m | SALT-MARSH AND ESTUARINE DEPOSITS-- Peat, clay, silt, Tehs | Sand Facies—Fine-to-medium sand, some medium-to-coarse sand, deVerteuil, Laurent, 1997, Palynological delineation and regional correla- i ,'?Z’;ﬁfzgg
aves of fzyrmationsg and ;Ir)osion . 2}0 des in the ma area are rovgided brachiopods, and pelecypods, indicate that some of these rivers drained fine sand; brown, dark-brown, gray, black; minor medi- minor very fine sand, minor very coarse sand to very fine pebbles, tion of lower through upper Miocene sequences in the Cape May N s
bilow oo alonp e IslaII:d o showr; forma. from Devonian rocks north of the Kittatinny and Shawangunk Mountains. um-to-coarse sand and pebble gravel. Contains abundant organic trace fine-to-medium pebbles; light brown, orangish-brown, and Atlantic City boreholes, New Jersey Coastal Plain, in Miller, |
tions t;) a depth of about 1,000 feet g’Crossg—section BB’ runs from the main- Continued sea level decline in the late Miocene to early Pliocene and matter and shells. As much as 50 feet thick; deposits at the surface yellowish-brown, pale brown, and dark brown. Well-stratified to K.G., and Snyder, S. W., eds., Proceeding of the Ocean Drilling
land to L an h sl néi nd h' formations to a denth of about 600 incision of the Beacon Hill led to the development of an upland from along the eastern bayshore are generally less than 5 feet thick and unstratified; stratification ranges from thin, planar, subhorizontal Program, Scientific Results, v. 150X: College Station, Texas, Ocean Qb o ’
fZet ];)O‘[I(l) C%OSSe—zZCti(S)I?S shi)w ih:vésoh(:lnsea (:mii Io(ﬁ‘kvil())odoF(?rH?ztions which local streams drained eastward into the Atlantic Ocean. These local overlie the fine-grained and platform deposits of the Cape May beds to large-scale trough and planar cross-bedding. Sand is quartz; Drilling Program, p. 129-145. N @% I%lnd
and. o section AA < cormation E’Oli e and Eocene ’ streams reworked the Beacon Hill and, along with groundwater seepage, Formation, Unit 2. Deposited in salt marshes, tidal flats and bays coarse-to-very coarse sand may include as much as 5% weathered . , . ' :
bel ¢ ?;S Is(écko iF S OVES OT bl 01 1S (z 0 fgoce S oc;e ted Ee slope erosion, and channel erosion, deposited the reworked sand and during Holocene sea level rise, chiefly within the past 10 ka in the chert and a trace of weathered feldspar. Coarse-to-very coarse sands Florer, L. E., 1972, Pal.ynology ofa postglac1.al bog in the New Jersey Pine
e ﬁw gb irkwoo t}i)rrna ion. aTE 1; s et. orma 1o.nstpenetrzzlefr y gravel in channels, floodplains, and pediments. These deposits are mapped map area. commonly are slightly clayey; the clays occur as grain coatings. Barrens: Bulletin of the Torrey Botanical Club, v. 99, p. 135-138.
wers al,l Ornes 1 The map ared. THese Tormations ate Mpreted from as Upland Gravel, High Phase (Tg). Due to topographic inversion, these . . This clay-size material is from weathering of chert and feldspar Greller. A. M.. and Rachele. L. D.. 1983. Climatic limits of exotic genera
drillers’ descriptions and geophysical well logs, including gamma and d . he rid i th h fthe Ship B Qald | DRY-VALLEY ALLUVIUM—Fine-to-medium sand and pebble . .. . . > A W » L U, 1983, g 7
s i ) ) eposits now cap the ridgetops in the northwestern part of the Ship Bottom ] . rather than from primary deposition. Pebbles are chiefly quartz with in the Legler palvnoflora. Miocene. New Jersev. USA: Review of
resistivity logs. These were used to infer the extent of formations in the dranele at elevations bet 110 and 130 feet. L . level i gravel, minor coarse sand; very pale brown, light gray. As much as . . gier paly ’ > Y, :
map area, as well as to map the depth of surficial deposits in cross-section Quadrang o at crevations etween an eet. LOWETIng sea evel i 5 feet thick. Sand and eravel consist of quartz. Deposits are relict minor gray chert and rare gray quartzite. Some chert pebbles are Paleobotany and Palaeoecology, v. 40, p. 149-163.
p > P p p ) the late Pliocene to early Pleistocene led to more reworking of the Upland 1 lack h‘ i ﬂ% ; ¢ surk q t. A p light gray, partially weathered, pitted, and partially decomposed; - . .
HYDROSTRATIGRAPHY Gravel, High Phase. The same mechanisms that deposited the Upland and lack channels or other signs of surface water flow. some are fully weathered to white clay. The sand facies is as much Lacovgra, K.J, 1997, D.eﬁm.non and.evolutlon o.f the Cape Ma.y and Fish- e 1 ;;{/:. s
The Cane M dCoh . . q fthe Kitkwood Gravel, High Phase then deposited the Upland Gravel, Low Phase (TQg) -~ LOWER TERRACE DEPOSITS—Fine-to-medium sand, pebble as 100 feet thick. This unit crops out in the northwestern part of the ing Creek formations in th'e middle Atlanjuc Coa'stal Plalp of §0uth- uins., (‘g% ‘Qg‘j}%«r : s
. e elpe .ay ?}:1 ohansey ormat.loniilanK}liper p(‘;lré oht e Kir W(');) in shallow valleys below the Upland Gravel, High Phase. gravel, minor coarse sand; light gray, brown, dark brown. As much map area but is mostly covered by surficial deposits and is poorly ern New Jersey: unpublished Ph.D. dissertation, University of Loveladies ’%ﬁ:&gﬁ* <
Ortma I(OSn’ armar milp ‘?liea Cg(fﬁgf)lses gb (lir Wot(l)l -Cohansey ;qul . In the middle to late Pleistocene, there were at least two times when sea as 30 feet thick. Sand and gravel are quartz. Form fans on the Cape exposed. All descriptions of this unit in the map area were made by Delaware, Newark, Delaware, 245 p. Whalebone ?gg’%fb}};}{{'{
system (Sugarman and others, . Sand beds in the Cohansey Forma- > . . o . . . >
tion (unit Tchs) and, in places, the Cape May Formation, unit 2 (unit level was higher than its current level in the map area. During these Mai] 2tP f{a‘;forrgijllnclude bc:thtstr?tlﬁeddsg cam-channel d.epos1fts fldnd hand augering into the formation. Miller, K. G., Sugarman, P. J., Browning, J. V., Olsson, R. K., Pekar, S. F.,
Qcm2p), supply water to numerous domestic wells in the map area at periods, beach and estuarine sediments were deposited, forming terraces unrsﬁre;;lz pe o e;o;clen riheasn (;rr;et th}; slfepagr;erotstion ;)nc(l) ari; Tehe | Clay-Sand Facies—Clay interbedded with clayey fine sand, very Reilly, T. J., Cramer, B. S., Aubry, M. P, Lawrence, R. P., Curran,
depths of less than 200 feet. These sands are generally unconfined because inland of the present bayshore. These deposits comprise the Cape May SI;a 21 i GII;ZZS S;l"hz e.:tssis oun eerethanctheO:aen de;n J ersa ol and fine-to-fine sand, fine-to-medium sand, less commonly with medi- ., Stewart, M., Metzger, J. M., Uptegrove, J., Bukry, D., Burkle, L.
clay beds in the Cohansey and Cape May are thin and discontinuous. How- Formation and are divided into two units—the older Cape May 1 (Qcml), iccﬁmulafes dué o for drai}rll auegln laces. eravel is Ifor: bun um-to-coarse sand and pebble lags. Clay beds are commonly 0.5 to H., Wright, J. D., Feigenson, M. D., Brenner, G. J., and Dalton, R.
ever, along the bayshore east of Route 9 some wells completed in the with a maximum elevation of 70 feet, and the younger Cape May 2 dant in lower terra p d it thin‘ i P rt’ rgra d it 3 inches thick, rarely as much as 2 feet thick. Clays are white, E, 199_8’ Bass River site, in Mlller, K. G, Sugarr.na.m, P. J., and
Cohansey or Cape May sands flowed at the surface when drilled. This (Qem2), with a maximum elevation of 35 feet. Proceeding further owel Tettace Ceposis HpPETETTace CEpOsTE. yellow, very pale brown, and light gray; sands are yellow, brown- Br'o.wnmg, J. V., eds., Proceedings of the Ocean Drilling Program,
indicates that the sands are locally confined by clay beds either in the eastward is the Cape May 2 platform deposit (Qecm2p), which slopes Qtu UPPER TERRACE DEPOSITS—Fine-to-medium sand, pebble ish-yellow, and very pale brown. In subsurface only. Facies is as Initial Reports, v. 174AX, p. 5-43.
Cohansey (unit Tche) or in the Cape May (unit Qem2f). Nine public-sup- seaward and is onlapped along the bayshore by modern marsh deposits. gravel, minor coarse sand; very pale brown, brownish-yellow, much as 30 feet thick (west end of section BB’) but is commonly Miller, K. G., Sugarman, P. J., Browning, J. V., Pekar, S. F., Katz, M. E.
ply wells in the map area draw water from an aquifer in the lower Kirk- Below the Cape May 2 platform deposit are the Cape May 2, fine-grained yellow. As much as 10 feet thick. Sand and gravel are quartz. Form less than 10 feet thick. Cramer, B. S., Monteverde, D., Uptegrove, J., McLaughlin, P. P.
wood Formation known as the “Atlantic City 800-foot sand.” This bed clay, silt and sand deposits (Qecm2f). These deposits are only present in the terraces and pediments with surfaces 5 to 30 feet above modern . . J ’ ’ M T o e ’
. , , . : o . Tk - —to- r., Baxter, S. J., Aubry, M.-P., Olsson, R. K., VanSickel, B.,
(Tkw, unit 5 on sections AA’ and BB’) is between 80 and 120 feet thick and subsurface (sections AA’ and BB’). Amino-acid racemization ratios wetlands and floodplains. w| KIRKWOOD FORMATION 'Flne sand, fine-to-medjum sand, : s e
. . . . sandy clay. and clay. minor medium-to-coarse sand: erav. dark era Metzger, K., Feigenson, M. D., Tifflin, S., and McCarthy, F., 2001,
is confined by overlying, continuous fine-grained beds in the Kirkwood (AAR), optically stimulated luminescence ages, and radiocarbon dates . . yclay, anf cay, : . >ane glay, gray, 0 View site. in Miller. K. G.. S PJ.B ing. J. V.
(units 3 and 4 on sections AA’ and BB®). This aquifer occurs at depths of from the Delaware Bay area (Newell and others, 1995; Lacovara, 1997; BEACH-BARRIER DEPOSITS—Sand and minor gravel deposited by brown. Sand is quartz with some mica and lignite. In subsurface cean View site, i Miller, &. 4., sugarman, t. J., browning, J. V.,
350 to 500 feet in the H ol . 4 Boach T Wost O’Neal and others, 2000; O’Neal and Dunn, 2003; Sugarman and others waves (Qbs), wind (Qbe), and tidal and storm flows (Qbo), during the only. Approximately 390 feet thick in northern part of the map area, and others, eds., Proceedings of the Ocean Dr1111n.g Program, Initial ...
© ect T e tarvey Ledals and wedch tiaven West ateas, ’ i : ] . G Hol thickens to about 450 feet in southern part of the map area. Consists Reports, v. 174AX (Supplement 2): College Station, Texas, Ocean
descending to between 500 and 600 feet in the Surf City-Ship Bottom area 2007) suggest that the Cape May 1 is of middle Pleistocene age (possibly olocene. fix cl duni bl P ) d g b din th Drilling Program, p. 1-72
to the southeast. One public-supply well in Barnegat Light draws water marine-isotope stage [MIS] 11, 420 ka (thousand years), or MIS 9, 330 ka @bs = BEACH SAND—Fine-to-medium sand with few (1-5%) shells and of six ¢.ay-sand units traceable on gamma fogs and described In the o '
from sand in the Atlantic Clty and Sewell Point Formations at a depth of and that the Cape May 2 is of Sangamonian age (MIS 5, 125-80 ka) AAR shell fragments and minor (<1%) to few fine-to-medium quartz glanl(j Beac;:h Colrehgie &‘Mﬁlegoa;lf Otherz" 1994) andbln theT\ﬁ]eSt Miller, K. G., Sugarman, P., VanFossen, M., Liu, C., Browning, 1. \/.,
600 to 650 feet. This source is known as the “Piney Point” aquifer and is data from Vibra.cor'es off Long Beach Island, about 5 miIe.s offshore of pebbles; very pale brown, white, light gray. Bedding is typically ur:ietes arqeu:h(r)iilf be (ﬁ e?irrll : Sr o’n S ecti)or(lze/i A,lz(;ll(lis;g} above). These Queen, D., Aubry, M..-P., Burckljc, L. _D" Goss, M., and Bukry, D.,
confined by the overlying clays in unit 6 of the Kirkwood. Ha‘rvey Cedars, indicate that the Cape May 2 correlate there is of Sangam- planar laminations that dip gently seaward. As much as 15 feet y ) 1994, Is.land Beach site report,. in Miller, K. G., gr}d others, eds., _
KIRKWOOD FORMATION onian age (Uptegrove and others, 2012). thick. Gravel is more common on mainland bay beaches than on Tac | ATLANTIC CITY FORMATION—Silty, clayey, glauconitic (as Proceedings of the Ocean Drilling Program, Initial Reports, v. ) E
During periods of cold climate in the middle and late Pleistocene, primari- ocean beaches or barrier bay beaches. much as 10%) fine-to-medium quartz sand, minor coarse sand,; 150X, p. 5-26. § ' S
. . : . . ’ - . s . LA @
The Kirkwood Formation in the map area consists of six marine delta and ly because of permafrost, streams deposited sand and gravel in valleys and Qbe | DUNE SAND-_Fine-to-medium sand with a few coarse sand olive, olive-brown, brown, dark gray; with mica, shells, gnd shell Newell, W. L., Powars, D. S., Owens, J. P., and Schindler, J. S., 1995, ']7/;’:/1 e
shallow-shelf units as described in the Island Beach corehole, which is lowlands. These deposits now form terraces and fans on the Cape May . 4 shell & - white. lich o b A fragments. In subsurface only. As much as 120 feet thick. Late Surficial geologic map of New Jersey: southern sheet: U. S. ;/4 : 5
located on the Island Beach barrier spit, about 3 miles north of Barnegat platform. Permafrost inhibited the infiltration of rainfall and snowmelt graullns an3os . ¢ ;ggkments, white, light gray, very pale brown. As Oligocene age based on strontium stable-isotope ratios and calcare- Geological Survey Open File Map 95-272, scale 1:100,000. ;/ ]
Light (Miller and others, 1994) and in the West Creek quadrangle directly and the resulting increased groundwater seepage and slope erosion caused much as eet thick. ous nannofossils (Miller and others, 1994, 1998; Pekar and others, g7 28
west of 'the map area (.Stanford, 2014). These units can be tra}cce.d from sediment deposition in valleys. The sediments today form the upper and Qbo | OVERWASH AND TIDAL-DELTA SAND-Fine-to-medium 1997). In subsurface only. O’Neal, M. ?., ancli Dllmfrll, R. K., 2003, Gl.)ll.ilmv.estlgano.n of ;nul?ple
geol.)hysmal, well lo%rs in the. map area.. They are shown by- tielines on lower terrace deposits (Qtu, Qtl). Only one small area of upper terrace is sand, few §hells and shell fragments, minor coarse sand and 7| SEWELL POINT FORMATION _Fine-to-coarse glauconitic sand ]s)tiig:‘:varsee; aev:()ut lllecrtnuzll\tllezrvlskortslea SLIJ 1(; aztlci ;;a:;?:vi z o;e ;r;e(i o )
sections AA” and BB’. The Kirkwood thickens southward and is about 100 within the map area, on the northwest edge. Regionally the upper terraces fine-to-medium pebble gravel, and a trace (<1%) of rip-up clasts of : - oli ~ Wi ¥, CY - 5. A, U > e Dy €
feet thicker at Ship Bottom than at Island Beach. For thi ¢ _ ) ) s and minor clay; olive green, olive, gray; with some shells. As much Jol, H. M., eds., Ground penetrating radar in sediments: Geological
ect thicker at Ship Bottom than at Island Beach. For this reason some o are 5 to 30 feet above modern floodplains and grade to, or are onlapped by, peat; light gray, very pale brown. Unstratified to laminated to as 170 feet thick. Oligocene age based on planktonic foraminifera , H.M,, eds,, [ ng. :
the units in the map area are thicker than at Island Beach. The uppermost the Cape May 2 marine terrace. This relationship indicates that the upper trough- and planar-tabular cross bedded. As much as 60 feet thick. and strontium stable_isotope ratios (Pekar and others, 1997)In Society of London, Special Publication, v. 211, p. 67-77.
Kirkwood unit in the corehole (unit 1 of Miller and others, 1994) is an terrace deposits are of Cape May 2 or somewhat earlier age. Lower terrace ’ ) “Neal hmill d 1 ) Ami d E‘_,\
: o g . pe Viay ’ CAPE MAY FORMATION—Beach, nearshore, and estuarine deposits of subsurface only. O’Neal, M. L., Wehmiller, J. F., and Newell, W. L., 2000, Amino aci Iy
%nterbeddej‘d clay and sand that laclfs definitive age c.ontrol f‘nd n .thls. map deposits are more extensive in the map area and form fans that spread out ddle and late Pleist Includ ot d and | geochronology of Quaternary coastal terraces on the northern x
is placed in the Cohansey Formation based on its lithologic similarity to from the mouths of valleys cut into the upland west of Route 9 onto the middle and fate leistocene age. Includes marine-terrace san. an gra\./e Tai | ABSECON INLET FORMATION—Clayey, glauconitic to very margin of Delaware Bay, southern New Jersey, U. S. A., in Good- b corvel ‘ k
. . . . . s 5 . . () arve .
the Cohansey. Unit 2 in the corehole is a uniform gray to grayish-brown Cape May 2 platform. In well number 133, organic silt under 21 feet of (Qeml, Qem2), platform sand (Qem2p), and bay and estuarine clay, silt, glauconitic (as much as 25%) fine-to-medium quartz sand; olive, friend, G. A., Collins, M. J., Fogel, M. L., Macko, S. A., Wehmiller s Isiand AQPS/
marine clay. In this study, it is as much as 40 feet thick and marks the top sand and gravel fan deposits yielded a radiocarbon date of 34,890+960 and fine sand (Qem2f). olive-brown, olive-gray; with mica, shells, and shell fragments. JF (;ds P;:rspectiv’es in ’Amino ’ Acid e;nd Protéin Ge’ochemistry? : Qi
of the Kirkwood as p%clfed from Well logs, where the tran51t19n from .1nter- years before present (GX-16789-AMS, Newell and others, 1995, calibrat- Qecm2| CAPE MAY FORMATION, UNIT 2—Fine-to-medium sand, More than 50 feet thick. Full thickness not penetrated in quadran- Oxford University Press, p. 301-319, B
bedded, generally oxidized, medlul'n—to—coarse. sands apd thin c'lays in the ing to 41.7-37.5 cal ka, 95% certainty), indicating deposition of the fan pebble gravel, minor coarse sand; yellow, very pale brown, yellow- gle. Late Eocene age based on calcareous nannofossils (Miller and 74°07°30
Cohansey to gray, ﬁn.e sa.nd ar.1d. thicker clays in the K1rkwo$>d 1 taken as after 37 cal ka, most likely during the late Wisconsinan glacial period. ish-brown. Sand and gravel are quartz. As much as 40 feet thick. others, 1998). In subsurface only. Owens, J. P, Bybell, L. M., Paulachol.g G., Ager, T. A., .Gonzale.z, V. M" .
the contact. Diatoms in this unit 1n.th.e Island Beach corehole 1ndlce'1te alate Radiocarbon dates from lower terrace deposits elsewhere in the New Forms a terrace with a maximum surface elevation of 35 feet. Is MAP SYMBOLS and Sugarman, P. J., 1988, Stratigraphy ofj[he Tl“ert1ary sediments in
carly Miocene age 18‘17 Ma (mllh(?n years before present) (Miller and Jersey Coastal Plain also indicate deposition during the late Wisconsinan. distinguished from adjacent units by scarps visible on LiDAR a 945-foot-deep co.rehole near Mays. Landing in the sou.theast New I
others, 1994), corresponding to the Kirkwood 2 sequence of Sugarman and . . ' ’ imagery. Includes beach, dune, tidal flat, tidal channel, shoreface, — Contact—Solid where well-defined by landforms as visible on Jersey Coastal Plain: U. S. Geological Survey Professional Paper
others (1993), or Wildwood Member of Owens and others (1998). Unit 3 As permafrost melted at the end Pf the late Wlscons1nan glacial period and fluvial sediment. ____ LiDAR imagery, infrared aerial photography, and stereo airphotos, 1484, 39 p. R
in the corehole is medium-to-coarse sand with minor thin clay beds, as around 18 'ka, -forest regrew and hillslope erosion slowed. The volume of dashed where approximately located, short-dashed where grada- Pekar. S. P.. Miller. K. G.. and Ol R_K.. 1997. Dat ot the Oli
much as 100 feet thick, but in the map area gamma logs show that unit 3 sand washing into valleys was greatly reduced, and streams could erode Qem2p CAPE MAY FORMATION, UNIT 2, PLATFORM DEPOS- tional or feather-edged. ekar, 5. P., Miller, K. G., and Olsson, R. K., 7, Data report: the Oligo- als - 2
consists of a clay-over-sand unit as much as 70 feet thick below an upper into the lower terraces. Incision and lateral erosion of the modern flood- IT—Fine-to-medium sand, with pebbles in places, minor clayey cene S?WCH. Point and Atlantic City formations, New Jers'ey Coastal o AN L5, /,\‘9//;: 2 “Qe "% 4
20-foot thick sand. Unit 4 is gray clay with a few thin sand beds and is as plain (Qals) were largely complete by the beginning of the Holocene at 11 sand to sandy clay; very pale brown, light gray, yellowish-brown. *  Location of a hand-auger hole—Hand-auger holes were dug to five Plain, in Miller, K. G., and Snyder, §. W., eds., Proceedings of the B I %“”'////%/// XS F s
much as 100 feet thick, compared to 20 feet thick at Island Beach. West of ka, based on radiocarbon dates on basal peat in other alluvial wetlands in As much as 30 feet thick. In places, the platform deposit is overlain feet or until refusal. Material descriptions of each auger-hole are Ocean Drilling Program, Scientific Results, v. 150X, p. 81-87. K 74 7 /,,,x,:';.‘:\t‘:‘;s!}/%////é/ /?g(,%% \ é/“ / 2
the map area, in the adjoining West Creek quadrangle, unit 4 is much the region (Buell, 1970; Florer, 1972; Stanford, 2000). by discontinuous black to dark brown freshwater peat and organic written in field notes. Rachele, L. D., 1976, Palynology of the Legler lignite: a deposit in the AN 033; 57 /;Iz;lllll‘}?’;g% Z :.: i\%
. . . . .. : s . . . ) 2% ‘OR \\/ \ 57,
thlpner §20—30 feet thick) and is ove-rlam by an additional clay—over—ss.md Within the last 10 Ka, sea-level rise led to the deposition of the most recent 1sﬂt (}f Holocened age, generally llfss than 31 fefet th1;:lk, that 1accilrnu— 47 Well or test boring—Location accurate to within 500 feet. Log of Tertiary Cohansey Formation of New Jersey, USA: Review of e m. 2 ’/{//////X%g% . "’\\ 260,
unit (unit 3a of Stanford, 2014) that is not present at Island Beach. Unit 5 deposits in the map area. Extensive salt-marsh peat and muddy to sandy ate from groundwater seepage. Forms a platiorm that gently slopes formations penetrated shown in Table 1. Number next to symbol Palacobotany and Palynology, v. 22, p. 225-252. T ")“5 Wy/h > ‘///////’{ N 2 O L
is sand with a 10- to 15-foot-thick clayey interval in the middle. The total bay deposits (Qm) underlie the modern bayshore and bay. The inland limit bayward from the foot of the Cape May 2 terrace and extends indicates well number in Table 1. _ _ TN "'////////’,///I{", _ X 2 1{3:\777'*3;;:.-_%v 2 0% 1am
thickness of unit 5 is as much as 120 feet. Unit 6 is silty clay to sandy silt f}t]h P d i 1l defined by th Y tati h Y 6 It h beneath Holocene salt-marsh and estuarine deposits to the inner Sugarman, P. J., Miller, K. G., Browning, J. V., Monteverde, D. H., Upte- . ;-;'-;.5\\“\\\\.\ ’////'7,}/,/3‘/';};)‘ /{}! //,t: N /z'," ?{?f:% _,!',”"A' '"’,/;:‘I\g,'zl 1 ‘%
_ . . b s o\ X AL /782 RLL A f s\.)% Q%
and is as much as 90 feet thick. In the Island Beach corehole, unit 6 Orasseesseanec{):esédssl:owe lanz ?;fest Zn dzgrigbeaz loilsligleagﬁein;f;ezaim;naers shelf. Includes beach, shoreface, and minor fluvial deposits laid Dominant grain size of bay-bottom sediment in 6-foot vibrac- grove, J., McLaughlin, P. P., Jr, Stanley, A. M., Wehmiller, J., 40° .. Qem2p.. .~ SN W/ //‘/"é“;\,\{&:’t { ?}li ?f? 5,"',‘3\‘::;'.{;’,’;4 "Z/]I N :
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contains shells giving a strontium stable-isotope ratio age of 21.8 Ma %h thick dp d lain by tidal-delta and barri £ r}lll down during sea-level decline from the Cape May 2 highstand. ore—Data on file at N. J. Geological and Water Survey. Kulpecz, A., Harris, A., Pusz, A., Kahn, A., Friedman, A., Feigen- = 4 \W M % 7 ,Q 5}! ?}? 5:'1}?\{;’{.5{',/ e Bl
(Miller and others, 1994), placing the clay within the Kirkwood 1 €y Tiicken scawal@ and are overiai by fdabde .a ap arrier oyerwas son, M. D., Barron, J., and McCarthy, F. M. G., 2007, Cape May S \Q“«/(%lxvil)l;li - > / /'33’\% / _,_,,:;,,';, ¢ ’!" ’1” Zf')?{', £Qm 76 $%
’ ’ Y sand (Qbo) beneath Long Beach Island. On the barrier island, the tidal-del- Qem2ff CAPE MAY FORMATION, UNIT 2, FINE-GRAINED DEPOS- sand 700 site. in Miller. K. G.. S P J. B ine. J. V.. and e 789 NG N===== 2 R K’-.'?‘/ 59 Ay
sequence of Sugarman and others (1993), or lower member of Owens and . . . . . . oo site, in Miller, K. G., Sugarman, P. J., Browning, J. V., an NN NV =4 %,
- ta and barrier overwash sands are overlain by beach and dune sands (Qbs, ITS—Clay, silt, fine sand, minor organic matter; light gray to gray. ) others. eds.. Proceeding of the Ocean Drilline Program. Initial 777777 AN ',,-4,/ 12 5
others (1988). The boundary between the Kirkwood 1 and 2 sequences be). Residential devel t on the bavsh d barrier island ted A h feet thick bsurf: Iv. inferred f I ® sand and clay-silt ’ 5 g g gram, EEARLLZED i 7
be at the base of the unit 4 clay (Miller and others, 1994) Qbe). Residential development on the bayshore and barrier island create s much as 30 feet thick. In subsurface only, inferred from we Reports, v. 174AX (Supplement 7), p. 1-66. / ,’o;‘g.\’:‘%;-;-;—;—;;v;{,‘ ’;? X RS 7%
may y ’ : large areas of filled marshland. This fill consists largely of dredged sand records (sections AA’, BB’). Deposited in a bay during sea-level * clay-silt 77, %’%W ?’?g 5",/ ) 2 < N
COHANSEY FORMATION and mud from unit Qm and, on Long Beach Island, from grading of units rise to the Cape May 2 highstand. - ‘ S o Sugarman, P. J., Miller, K. G., Owens, J. P., and Feigenson, M. D., 1993, / 7 "o"“?k{ ‘i‘l\(& ’g R .\‘,': \ CORRELATION OF MAP UNITS
Qbo and Qbe. Sand and mud dredged from navigation channels is also _ _ ¥ Gamma-ray well log—On sections. Radiation intensity increases to Strontium isotope and sequence stratigraphy of the Miocene Kirk- AN “@»‘; Wor” o - 200,
The Cohansey Formation in the Ship Bottom and Long Beach NE Quad- disposed in diked impoundments on islands and along the bayshore (afd). Bl CAPE MAY F_ORMATION’ UNIT I—Fm?-to-medlum sand, ;‘\b right. wood Formation, south New Jersey: Geological Society of America » A ANORTH |
rangles is divided into a sand (Tchs) and a clay (Tchc) facies and was The extent of fill on the bay side of Long Beach Island, and on the western pebble gravel, minor clayey sand, sandy clay, silty clay, and coarse Bulletin, v. 105, p. 423-436. ‘é STAGE EPOCH PERIOD
s . . ’ 2 : 1 1 1
deposited when sea level was at times more than 150 feet higher than at bayshore, is based in part on marsh limits and shorelines shown on sand; yellowish-brown, yellow, very pale brown, light gray. As - P
present in the map area, as indicated by the elevation of the Cohansey in 1:21,120 scale maps from the 1880s on file at the N. J. Geological and much as 40 feet thick. Sand and grave} are quarjcz with minor weath- X Resistivity well log—On sections. Resistivity increases to right. Sugarman, P I, Monte\'zerde, D. H., Boyle, J. T., and Domber, S. E-, 2013, 7N A am | qure | Qs | Qbo | abe | Holocene
adjacent areas to the west (Stanford, 2014). The clayey strata are generally Water Survey, and on aerial photographs from 1930. ered chert. Forms eroded terraces with a maximum surface eleva- j; Aquifer correlation map of Monmouth and Ocean counties, New B i
about 10 to 15 feet thick but may be as much as 40 feet thick. Although ’ tion of 70 feet. Includes beach, dune, tidal flat, tidal channel, shore- Jersey: N. J. Geological and Water Survey Geologic Map Series Erosion -
most clay beds are of limited extent, the two thick clays at the west end of DESCRIPTION OF MAP UNITS face, and fluvial sediment. €9 Shallow topographic basin—Lin on rim, pattern in basin GMS 13-3, scale 1:100,000. o T " _
. . . i * I~ Vvisconsinan
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section BB are traceable north‘ and west for distances of 8 jco 1(.) miles 7~~~  ARTIFICIAL FILL—Sand, pebble gravel, minor clay and organic TQg UPLAND GRAVEL, LOWER PHASE—Fine-to-coarse sand Stanford, S. D., 2000, Geomorphology of selected Pine Barrens savannas: Erosion ate
(Stanford, 2014). The two facies of the Cohansey Formation include L1 . . . ’ ’ . . -

o barri P n s and barri wected ol b matter; gray, brown, very pale brown, white. In places includes clayey in places, and pebble gravel; yellow, very pale brown, report prepared for N. J. Department of Environmental Protection, — < _ -~ QUATERNARY
reiﬁes'swe t'grrller anh neaés f;)rehsant - tl aglzr_pro'tec ec :tayeifg;;y, minor amounts of man-made materials such as concrete, asphalt, yellowish-brown. Clay sometimes forms a coating on sand grains. ><& Sand Pit Division of Parks and Forestry, Office of Natural Lands Manage- a Gem2 | Qemat | aresmenn — Pleistocene
;s Harlne,d 1d‘a —rfrllars H’ and 1res Wade; wetlan be§)0§1 Sh( z ilr’ )- brick, cinders, and glass. Unstratified to poorly stratified. As much As much as 15 feet thick. Sand and gravel consist chiefly of quartz. ment, 10 p. and appendices. Extensive Erosion | linoian ]

ollen and dinotiage ates recovered from peat eds ¢ © -ohansey at as 20 feet thick. In road and railroad embankments; dams; filled Ocecurs as erosional remnants on hilltops between 70 and 110 feet in - middie
Legler, about 25 miles northwest of Barnegat Light, are indicative of a . . : Stanford, S. D., 2014, Geology of the West Creek quadrangle, Ocean Qcm1

> . ’ . wetlands and low ground; and infilled sand and clay pits. Small elevation. . .
coastal tidal marsh environment (Rachele, 1976). Pollen and dinoflagel- areas of fill in urban areas are not mapped County, New Jersey: N. J. Geological and Water Survey Open-File Extensive Erosion -
lates (Greller and Rachele, 1983; Owens and others, 1988; deVerteuil, ’ Tg | UPLAND GRAVEL, HIGH PHASE—Fine-to-coarse sand, clayey Map OFM 103, scale 1:24,000. . - early |
1997; Miller and others, 2001) indicate a middle to early late Miocene age %fufg DREDGE SPOIL—Sand, silt, minor clay, gravel, and organic in places; pebble gravel; trace fine cobble gravel; yellow, yellow- Uptegrove, J., Waldner, J. S.. Monteverde, D. H., Stanford, S. D., Sheri- | Qg | — = |
for the Cohansey. The Cohansey generally lacks datable marine fossils in matter; gray to brown. As much as 10 feet thick (estimated). In ish-brown, reddish-yellow. Clay sometimes forms a coating on sand dan’ 1{ E. an d’H.all', D. W. 201 2’ deoi;gy of th;: I\'ICV\./’ Jersey Extensive Erosion - Pliocene
outcrop and no fossils were found in the map area. diked impoundments, from dredging of channels. and pebble gravel. As much as 25 feet thick. Sand is primarily o ffs’hor‘e in"the Vicinit;/ o f.Bal;legat I;llet and Long Beach Island: N Tg ] 7
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quartz with tra.lce of weathered chert. Gravel is chleﬂ}{ quartz. J. Geological Survey Geologic Map Series GMS 12-3, scale Fxtensive Erosion - NEOGENE
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Geology of the Ship Bottom and Long Beach NE Quadrangles
Ocean County, New Jersey

New Jersey Geological and Water Survey
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2021

Pamphlet with table 1 to accompany map

Table 1: Selected well and boring records. Bolded well numbers indicate well depicted on cross-

section(s).
Well Number | Permit Number! Formations Penetrated?

1 33-14423 30 Q+Tchs 70 Tchs 167 Tche+Tchs+Tkw 180 Tkw

2 33-14490 22 Q 28 Tchs 34 Tche 58 Tchs 90 Tche 100 Tchs 179 Tchs+Tkw

3 33-17622 30 Q+Tchs 40 Tchs 50 Tche 100 Tchs 140 Tkw

4 33-32039 48 Qm 69 Qcm2f 102 Tchs+Tche 114 Tchs 190 Tkw

5 33-36779 16 Qm 34 Qem2p 41 Qem2f 70 Qem2p 96 Tchs 200 Tchs+Tkw

6 33-38254 26 Qm 52 Tchs 123 Tchs+Tche 142 Tchs 240 Tkw

7 33-44344 16 Qbo+Qm 43 Qcm2p 60 Qem2f 69 Tchs 105 Tche 240 Tkw

8 33-02356 section BB’ 11 Q 52 Tchs 63 Tche 72 Tchs 81 Tche 118 Tchs 193 Tkw

9 33-18499 35 Tchs

10 33-18587 5 Q 18 Tchs 35 Tche 42 Tchs 51 Tche 56 Tchs 63 Tche 69 Tchs 72 Tche

11 33-18743 ngTlcé1 STchs 18 Tche 34 Tchs 39 Tche 43 Tchs 45 Tche 49 Tchs 53 Tche
63 Tchs

12 DOT W-10 section BB’ 55 Qm 95 Qem2p 101 Tchs

13 33-33774 17 Q 42 Tchs 45 Tchs 56 Tchs 58 Tche 72 Tchs 75 Tche

14 33-36270 88 Tchs 94 Tche 120 Tchs 145 Tkw

15 33-39725 7 Q 12 Tchs 13 Tche 21 Tchs 24 Tche 36 Tchs 51 Tche 72 Tchs 15 Tche
140 Tchs

16 33-40767 15 Q 20 Tchs 25 Tche 80 Tchs

17 33-45065 25 Q 73 Tchs+Tche 73 Tche

18 53-128 section AA’ 11 Qbo+Qm 40 Qbo 55 Qm 120 Tchs 164 Tchs+Tchc 500

19 33-43748 E“g 50 Tchs 54 Tche 63 Tchs

20 33-46169 25Q 57 Tchs

21 33-46718 19 Tchs




22 33-07535 18 Q 50 Tchs

23 33-25689 23 Q 32 Tchs 35 Tche 44 Tchs 52 Tche 60 Tchs 66 Tche 102 Tchs
24 DOT PB-4 section BB’ 55 Qm 80 Qcm2p

25 33-39343 18 Q 46 Tchs 50 Tche 90 Tchs

26 33-19855 145 Tchs+Tche+Tkw

27 33-21156, G 18 Q 22 Qem2f48 Qem2p 62 Tchs 90 Tchs 118 Tchs 118 Tkw
28 33-22754 10 Q 60 Tchs

29 33-24404 6 Q 55 Tchs 107 Tche 120 Tchs

30 33-31995 22 Q 30 Tchs 45 Tche 85 Tchs 90 Tche 110 Tchs 125 Tche 160 Tchs+Tkw
31 33-32897 32 Q+Tchs+Tche

32 33-46549 10 Q 85 Tchs 15 Tche 160 Tchs

33 33-22600 60 Tchs+Tche 75 Tchs

34 33-23559 15 Q+Tchs 28 Tchc 48 Tchs+Tche 64 Tchs 70 Tche 75 Tchs

35 33-23640 45 Q 80 Tchs

36 33-34229 15 Q 5 Tchs 66 Tche 80 Tchs

37 33-34279 11 Q 21 Tchs 25 Tche 42 Tchs 48 Tche 59 Tchs 65 Tche 85 Tchs
38 33-35251 17 Q 28 Tchs 41 Tche 52 Tchs 56 Tche 80 Tchs

39 33-35799 4 Q 60 Q+Tchs 65 Tchs 66 Tche 80 Tchs

40 33-37790 11 Q 22 Tchs 29 Tche 55 Tchs 62 Tche 73 Tchs 83 Tche 90 Tchs
41 DOT PB-5 section BB’ 55 Qm 75 Qcm2p

42 33-40085 18 Q+Tchs 20 Tche 42 Tchs 60 Tche 80 Tchs

43 33-43933 15 Q+Tchs 22 Tche 45 Tchs 50 Tche 80 Tchs

44 33-46113 3 Q 90 Tchs+Tche 102 Tche 155 Tchs 360 Tkw

45 33-40076 2 Q 60 Tchs 80 Tche 120 Tchs

46 E201111657 section AA’ 43 Qbe+Qbo 62 Qm 200 Tchs 350 Tkw

47 33-25555 3 Qm 30 Qecm2p 50 Qem2f 70 Tchs 90 Tche 120 Tchs

48 33-27227 18 Q 24 Qcm2p 34 Qem?2f 40 Qem2p 50 Qem2f 70 Tchs

49 33-38946 23 Qcm2p 25 Qem2f 65 Qem2p 60 Qem2f 105 Tchs

50 33-7847 35Q 55 Qem2 72 Qem2f 100 Tchs

51 P200901329 2 Q27 Qem2p 36 Qecm2f 45 Qecm2p 52 Tchs

52 33-979, G 4 Q 36 Qem2p 56 Qecm2f 84 Tchs 159 Tchs+Tche 460 Tkw

53 33-13570 10 Q 32 Qem2p 56 Qem2f 97 Tchs 105 Tchs+Tche 460 Tkw

54 DOT W-03 section BB’ 47 Qm 75 Qem2p 82 Tchs

55 33-13265 35 Q 60 Tchs 90 Tche 130 Tchs

56 33-19125 12 Q 38 Tchs+Tche

57 33-29412 section BB’ 16.5 Qtl+Qcm2p




58 33-41061 19 Q 21 Qem2f 50 Qem?2p 54 Qem2f 135 Tchs

59 DOT RW-2 section BB’ 72 Qm

60 33-46382 5Q 25 Qem2p 47 Qem?2f 140 Tchs

61 P200801246 section BB’ 12 Qtl 25 Qecm2p 35 Qem?2f 47 Tchs 50 Tche 110 Tchs 150

62 33-10547, G Fs[eccl‘ticon BB’ 5 Qtl 25 Qem2p 50 Qem2f 110 Tchs 115 Tche 145 Tchs 155
Tche 160 Tchs 165 Tche 195 Tchs 510 Tkw

63 33-1132 section BB’ 26 Q+Qcm2p 37 Qcm2p 46 Qem?2f 103 Tchs 109 Tche 113
Tchs 115 Tche 156 Tkw

64 33-13681 30 Q 60 Qcm2p 110 Qem2f 150 Tchs

65 33-30735 5Q 11 Qem2p

66 33-41965 12 Q 30 Qem2f 45 Qem2p 100 Tchs

67 33-43846 12 Q 25 Qem2p 35 Qem2f 110 Tchs 140 Tkw

68 P200902675 9 Q 44 Qecm2f 56 Qem2p 65 Qem2f 80 Tchs

69 33-22443 section BB’ 35 Qm 40 Qcm2p 55 Qem2f 90 Tchs

70 33-26940 12 Qm 18 Qem2p 20 Qem2f 75 Qem2p+Tchs 94 Tchs

71 33-31957 17 Qm 27 Qem2p 60 Qem2f 62.5 Tchs

72 33-32488 9Qm 16 Qecm2p 17 Qecm2f

73 33-32798 section BB’ 36 Qm 50 Qem2p 54 Qecm2f 90 Tchs

74 33-33007 19 Qm 31 Qem2p+Tchs 52 Tche 90 Tchs 92 Tchs+Tche

75 33-35659 20 Qm 36 Qem?2p 48 Qecm2f 80 Qecm2p+Tchs

76 DOT BH-3 section BB’ 58 Qm72 Qcm2p

77 33-36369 16 Qm 48 Qcm2p 60 Qem2f

78 33-45284 section AA’ 12 Qm

79 33-39239 section BB’ 35 Qm

80 33-40082 section BB’ 19 Qm 36 Qecm2p 48 Qecm2f 65 Qem2p 90 Tchs

81 33-40326 21 Qm 38 Qem?2p 56 Qecm2f 80 Tchs

82 33-41343 section BB’ 18 Qm 41 Qecm2p 50 Qem2f

83 33-41864 section BB’ 18 Qm 36 Qecm2p 48 Qecm2f 180 Tchs 480 Tkw

84 33-41391, G section BB’ 20 Qtl+Qcm2p 75 Tchs 105 Tche 110 Tchsh 120 Tche 135
Tchs 155 Tche 160 Tche 165 Tchs 175 Tche 195 Tchs 505 Tkw

85 33-26436 40 Qtl+Qcm?2p 60 Qecm2f 70 Tchs

86 E201413635 37 Qem2p 54 Qem?2f 126 Tchs 250 Tkw

87 33-31681 10 Qm 55 Qem2p 100 Tchs

88 33-45394 section BB’ 26 Qtl+Qcm2p 68 Qecm2f 90 Tchs 160 Tkw

89 P200903444 16 Qm 31 Qem?2p 56 Qem2f 80 Qecm2+Tchs

90 P200904006 15 Qm 90 Qecm2+Tchs 120 Tchs

91 53-52,G sections AA’, BB’ 5 Qm 35 Qbo 85 Qecm2p 90 Qem?2f 110 Tchs 115 Tche

165 Tchs 175 Tche 205 Tchs 210 Tche 225 Tche 600 Tkw




92 P200902428 16 Qm 33 Qcm2p 40 Qem2f 61 Qem2p 100 Tchs

93 P200905156 9 Qm

94 P200905794 23 Qm 46 Qcm2p 60 Qem2f 193 Tchs+Tkw

95 33-38381 31 Qm+Qcm2p 48 Qecm?2f 60 Qecm2p

96 33-43290 18 Qm 35 Qem?2p 60 Qecm2f 65 Tchs

97 33-6678, G 20 Qbo 40 Qm 63 Qecm?2p 137 Tchs 540 Tkw 630 Tac 676 Tsp

98 33-7876, G section AA’ 2 af+ Qm 5 Qbo 50 Qm 75 Qcm2p 95 Qecm2f 105 Tchs 150
Tkw 530 Tac 620 Tsp

99 P200802007 64 Qm 71 Qem2p 118 Tchs 320 Tkw

100 33-22569 section AA’ 6 Qm 20 Qbo

101 E201514712 48 Qm 60 Qcm2p 124 Tchs 149 Tkw

102 E201610688 section AA’ 175 Q+Tchs 300 Tkw

103 P200902094 section AA’ 47 Qbo+Qm 62 Qm 110 Qem2p+Tchs 154 Tchs+Tche 182
Tchs 300 Tkw

104 33-674,R section AA’ 75 Qbo+Qm 85 Qem2p 100 Qecm2f 160 Tchs 560 Tkw 680
Tac 700 Tsp

105 33-1013 21 Qm 44 Qbo 54 Qm

106 33-1014 11 Qm 36 TQbo 40 Qm

107 33-1180 section AA’ 8 Qm 40 Qbo 60 Qm 160 Qecm2p+Tchs 200 Tche 255 Tchs
508 Tkw

108 33-37844 section AA’ 4 af 51 Qm+Qbo

109 33-20904 section AA’ 20 Qbo

110 33-21218 section AA’ 8 af 20 Qm

111 P200802146 5af25 Qm 35 Qbo 50 Qm 110 Qecm2p 150 Tchs

112 33-1091, G section AA’ 75 Qbo +Qm 90 Qecm2p117 Tchs 125 Tche 215 Tchs

113 33-12431 section AA’ 42 Qbo 56 Qm 89 Qcm2p 102 Tchs 110 Tchs+Tche

114 33-1268 section AA’ 34 Qbo 51 Qm 83 Qcm2p 88 Qecm2f 216 Tchs 607 Tkw

115 33-25686, G section AA’ 75 Qbo +Qm 90 Qecm2p117 Tchs 125 Tche 215 Tchs

116 33-30787 section AA’ 12 Qm 42 Qbo

117 33-35759 section AA’ 1 af 17 Qbo

118 33-38155 11 Qm

119 33-41645 30 Qbo 48 Qm 52 Qem2p 183 Tchs+Tche 570 Tkw

120 53-00003 42 Qbo 69 Qm 78 Qcm2p 186 Tchs 561 Tkw

121 E201603951 section AA’ 43 Qbo 62 Qm 100 Qecm2p+Tchs 206 Tchs 300 Tkw

122 33-28381 section BB’ 3 af 14 Qm

123 33-31951 section BB’ 45 Qm 62 Qcm2p

124 33-39236 section BB’ 33 Qm 42 Qcm2p

125 33-40483 40 Qm

126 33-1723,G sections AA’, BB’ 4 af 5 Qm 30 Qbo 65 Qm 86 Qcm2p 146 Tchs 616 Tkw
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127 33-219 section BB’ 4 Qbo 50 Qm 60 Qcm2p 190 Tchs 200 Tche 210 Tchs 605
Tkw

128 33-25840 section AA’ 45 Qbo 71 Qm 135 Qecm2p+Tchs 233 Tchs 250 Tkw

129 33-28533 2 af 15 Qbo

130 33-29937 5 Qm 12 Qbo

131 33-31840 section BB’ 2 Qm 10 Qbo

132 33-31852, G section AA’ 8 Qbo 25 Qm 55 Qecm2p 75 Qem2f 90 Tchs

133 Ship Bottom 1 21 Qtl 53 Qecm2p 74 Tchs 96 Tkw

Newell and others
(1995)

134 33-42213, G sections AA’, BB’ 85 Qbo+Qm 98 Qecm2p 120 Tchs 125 Tche 160 Tchs
165 Tche 220 Tchs 605 Tkw

135 DOT BH-1 section BB’ 53 Qm 64 Qcm2p 72 Tchs

Bolded well numbers indicate well depicted on cross-section(s).

1) Numbers of the form 33-xxxxx, 53-xxxxX, PxxxxxxxxX, or Exxxxxxxxx are N. J. Department of
Environmental Protection well-permit numbers. Identifiers prefixed by “DOT” are bridge borings from
the N. J. Department of Transportation. 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.

2) 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, “88 Tchs 94 Tchc 120
Tchs 145 Tkw” indicates Tchs from 0 to 88 feet below land surface, Tche from 88 to 94 feet, Tchs from 94
to 120 and Tkw from 120 to the bottom of the hole at 145 feet. Formation abbreviations and the
corresponding drillers’ descriptive terms used to infer the formation are: Q=yellow and white sand and
gravel surficial deposits, undifferentiated west of the bayshore area (units TQg, Qtu, Qtl, Qals, Qcml,
Qcm?2). Stacked surficial units along the bayshore and on the barrier beaches are differentiated as follows:
Qcm?2 (includes Qecm2 and Qecm2p), Qbe, Qbs=yellow, white, gray sand and gravel, Qm=peat, meadow
mat, and gray to brown mud, Qcm2f=gray to brown clay, silt, fine sand. Bedrock formations are:
Tchs=white, yellow, gray, brown (minor red, orange) fine, medium, and coarse sand (and minor fine
gravel) of the Cohansey Formation, Sand Facies; Tchc=yellow, white, gray (minor red, orange) clay, silty
clay, and sandy clay of the Cohansey Formation, Clay-Sand Facies; Tkw=gray and brown clay, silt and
sand of the Kirkwood Formation. A “+” sign indicates that units are mixed or interbedded. For wells with
gamma-ray or resistivity logs, units are shown on the cross section indicated.

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.



