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Surficial deposits are unconsolidated sediments that discontinuously overlie Delaware, the Columbia Formation, which is afluvial sand smilar in lithology ' AN o i ] I :li / J/ /d;/ BA 7‘F‘N\:\Q;£:§57 et -
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artificial fill and river, wetland, windblown, hillslope, and estuarine sediments, the Pensauken near Princeton, New Jersey, includes cool-temperate species and N A R . S f L ¥ YL, 9y —20 :
They are as much as 140 feet thick beneath and adjacent to the Delaware River afew pre-Pleistocene taxa This assemblage suggests a Pliocene age (Stanford e S | o |4 N | b el RN e Tg
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Alloway Creek valleys, but are generally less than 40 feet thick elsawhere. They eroded into middle and late Miocene marine and fluvial deposits (Stanford T [ | g Sy 4 S &
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erosion. The deposits are described below. The age of the deposits and the 1993). These relationships indicate a Pliocene to early Pleistocene age. B | L Ligmd \ V! AN i ™ gat—
episodes of valley erosion are shown on the correlation chart. The underlying UPLAND GRAVEL --Fine-to-medi 4 mi it and q o / " “\\ ) | \\\. /\v/{ﬁ v\ 2 =
Coastal Plain bedrock formations were mapped by Stanford and Sugarman Tg ~-HiNE-io-MEdILM Sand, minor Sift and coarse sand, very ‘ﬁ\ L\ ; ¢ %/ ) 416 ==
(2009) pale brown, yellow, brownish-yellow; pebble gravel. Sand consists of quartz 18 e @ Oeabos — L %: ’ 3 ‘ &5 J
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777771 ARTIFICIAL FILL--Sand, silt, gravel, clay; gray to brown; demolition debris weat_hereq. A?Imuch & d20_;eet th|clz‘.| OccuLsaseroson:Id remr;an:\s of deposits \ SEEN \,\ \\ \ \\ \ s e
/2277 (concrete, brick, wood, metal, etc.), cinders, ash, slag, glass, trash. Unstratified to capping Interfluves and ridgetops along the western edge of the map area. ) N Vg W , \ ] 507420 Ve
e ’ ' ' R ' . Elevation of the base of the deposits ranges from 90 to about 40 feet. The u\ ‘ Vo 0-1648 — 0 o/ _
weaKly stratified. As much as 20 feet thick, generally less than 15 feet thick. In upland gravel is thus younger than the Bridgeton Formation, which is at higher "\‘\ | IR o % MANNINGT . i @ o @) @
highway and railroad embankments, and filled wetlands and flood plains. Many : : ) ' | AN \ \ - \ = = < o
. . . elevation, and is partly on grade with, and so of the same age as, the Pensauken LA - ! RO ERERNN 3 : s . | = . e A
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thinly bedded to laminated. In large disposal cell along the Delaware River north Unstratified to well stratified, with some cross-beds in sand. Cemented by iron AN / ! s a o 232 (cpr (O N\
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i TRASH FILL--Trash r_mxed and_covered W|th_S|It, clay, sand, and mmor_gravel. Oceur ional remnants aton Burden Hill east of Ouinton. above 90 to 120 AN ' \ ‘ 20 oyl Y\ Qal
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ALLUVIUM--Sand, silt, peat, minor clay; brown, yellowish-brown, gray: and easterly to southeasterly flowing river system (Owens and Minard, 1979; Rfévobvold RN AN %W:f ARk, N -
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o pebble gravel. Contains variable amounts of organic matter. Peat and organic silt Mart o, .1981)' Stratigraphic posmorj af‘d petrologic gorrel ations with marine s \
and clay typically overlie sand and pebble gravel. Sand and silt are unstratified to SA?I(;?(;S 1”917g?epaDzj mﬁrvalgg)l nsula indicate a late Miocene age (Owens and J s
weakly stratified. Gravel occurs in massive to weakly stratified beds generally ' ' agia, ' - ~f ~ .
less than 2 feet thick. Sand consists chiefly of quartz with some glauconite and : N i i
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of gray chert. Beneath the Delaware River (section AA'), the lowermost alluvium ener aI)I/ aign(i,lu de some auartz pebbles from erod edepwrf}ci alp% osits. mixed N ) e [ \
may include late Pleistocene glaciofluvial sand and pebble-to-cobble gravel that 'gt th yf ion b b'qt b P q turbation. M _te_p : d thi ~ VYo \n: A R
is the downstream extension of the glaciofluvial gravel that crops out in the 'nto the ormgnon Y DIOIF atl_on and cryoturbation. ap unit Includes thin, \ Marsh Poi , \
Delaware River valley north of the Burlington, New Jersey, area. This gravel was patchy colluvial or aluvia sediments less than 3 feet thick. Not shown on \\"7_ 5 arsh Point == S ks _—
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termed the Trenton Gravel by Cook (1880) and Lewis (1880). The same deposit \ e
was later named the “Van Sciver Lake” and “Spring Lake” beds by Owens and " ~0 /"
Minard (1979), although they considered it to be of interglacial age. This Park o 1 J T -
glaciofluvia deposit was laid down about 20,000 to 15,000 years ago, during the MAPSYMBOLS 'a gE'TrLE‘gEi.Awmt & faNa h fill__
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schist, black chert, and purple-red conglomerate, in addition to white and gray Lociiér?roxhira?ﬁi fvlv cri]:Jrle f?gﬁgﬁhﬁ: g(?gfézgala}e(lgted where covered
quartz and quartzite. Alluvium is as much as 30 feet thick beneath the Delaware Y yexp ) ek .
River, and as much as 15 feet thick elsawhere (estimated). Deposited in modern . . - . : . 7
flood plains and stream channels, and in fo(rmer roor)j plzpns and channdls 30-8065@ Thickness and stratigraphy of surficial material in well or boring--Location . . . (I = : -/
i _ ' ) accurate to within 200 feet. Upper number is identifier; lower number is VU . v N ) e | 6615 YA e AN ) g S e Sipe
beneath estuarine deposits before Holocene searlevel rise. 30.9s16 ® thicknessin feet of surficial material, inferred from driller’slog. Where multiple z ‘ : ' 2 s ! : - i .
- 40Qem3 ' gyrficial units were penetrated, the depth of the base of the unit (in feet below
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Contaj'n abundant o;ggn?g'matter'and some mica and shells. As mLﬁ:h aslgo fe& th_e base of the_u_nit was not rexched at depth shown. A < indicates that , ; vy /\;’f
thick beneath and adjacent to the Delaware River; as much as 80 feet thick in the thickness of surficial materid is less than depth shown. ldentifiers of the form R 0y O Sinnfcksgfl ALY [ % 10uss NS
lower Salem River and Alloway Creek valleys. Deposited in tidal wetlands, salt 300 and 34-xxxx are well permits issued by the N. J. Department of R s0r06s 23 1A%, Lapgig [l £ 3z LA C“\K
marshes, tidal flats, and tidal channels during Holocene sea-level rise withillwthe Environmental Protection, Bureau of Water Allocation. Identifiers of the form *\, \\ ek 2 3 Gems PR e ‘ 38_10286 ) '“]j'%fn
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SWAMP DEPOSITS--Peat and organic silt and fine sand, minor organic clay; Talley (1985). Identmers of the form 33-xxx are U. S. Geologica S_urvey | g
O to bk AS much o 10 feot thigk (estimated). Deposited in non-tidal Ground Water Site Inventory numbers and are shown only for wells without CORRELATION OF MAP UNITS | | . 5
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LOWER COLLUVIUM--Fineto-medium send, minor silt and clay: light gray. 34-36410 Thickness of surficial material in well or boring--Location accurate to within obs %7%%%/ %%%fﬂﬁ?ﬂ 7 . i’s / % Qemal > v O30 Y o — \
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yellow quartz and quartzite, and minor gray chert. As much as 10’ feet 'thick rl\'lOIe"NEmber df‘;j“ t(t)h_sylinbol ! ndu;aattes :EICkgisetOf surficial materid, in feet. 5-40 fﬁ%tOOff tribl#tary stream incision; \\ ! L Gak“";;’ gz?se“h 2 — | A - ol N \\\ N
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hiﬁF;IO:&s y mass movement and unchann washing of materialon Qes®  \Windblown deposits overlying map unit--Windblown very fine sand and silt D olight N / : 8 8\X o ‘ N N/ W Wem S ’ . \ o/ 33 N
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51| LOWER TERRACE DEPOSITS-Fine-o-medium sand, minor sit and clay; following symbol is thickness of windblown deposit, in feet. These deposits are moderfn De|?wage channel established, late ! Do , cmez y /f B 30_6565752'./ ; : LT N > 19699
t ' ' ' i i stincti 10-20 feet of tributary st incision, ‘ ' -60479 ; e =] T
yellow, brown, olive-yellow; and pebble gravel. Sand is unstratified to well- discontinuous and lack distinctive morphology and so are not mapped separately Up 10 50 feet of incision in main \ [ a0-2566] o\ 300 ~ qes <
stratified. Gravel occurs in thin beds (generally less than 6 inches thick) within from the underlying surficial unit. Delaware valley A ‘ y ‘ X
and at the base of the deposit. Sand consists chiefly of quartz and glauconite. 0 . . . . . ! /
Gravel consists of white?%ray, and yellow quartz azd qu(lxrtzite, andga trace of ~~ Dudnel r_|dgg--L|r|1\j aI(;ng (:t%t of ridge. Dune formed by wind-shaping of Qoms — Pleistocene j [ f
gray chert. In deposits beneath the Delaware River and its fringing marshes, underiying L.ape viay Formation. Qcm2 | Qcm2l ; /’ j
gravel also includes gray and red sandstone and mudstone, gray gneiss and _ . o - | / | . T~
schist, and purple-red conglomerate. As much as 30 feet thick beneath the st Paleocurrent measurement--Observation at "x", arrow indicates paleoflow erosion and up to 50 feet of tributary / g AN Z O
Delaware River, 10 feet thick (estimated) elsewhere. In tributary valleys, form direction. Measured on cross-beds in the Bridgeton Formation. Observations stream incision, Pennsville paleovalley ; i NS SN ‘ / f = 4
T ) y Valeys, with cross-bar are reported by J. P. Owens of the U. S. Geological Survey eroded by Delaware River, up to 150 - 17/ N, U LT N e30.9784 < 7 - O 12
stream terraces with surfaces 2 to 10 feet above modern estuaries and flood ; . : feet of incision in main Delaware middle S R Ayk\ 30" : : 30-10398
plains. Beneath the Delaware River and its fringing marshes, form eroded (undated field notes on file at the N. J. Geological Survey). valley / I N 7z \ | : 12
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fit;'er?mt;e;;lrozcu? rgg‘][‘;f‘tls;] g‘z’v"agg\r’]ered by estuarine deposits, with top surfaces (:] Excavation perimeter--Marks limit of sand pit or other large excavation. oo § Elsinborq \ ) i
9 ' Topography within these areas may differ from that on the base map. Contacts e, _ early Dow ] L\ 5 e Qh
Both the tributary-valley terraces and the terrace deposits in the main Delaware within excavated areas show the approximate distribution of surficial materials weathering and extensive erosion, . - / % \ | N ot B CONN, A o
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River valley were laid down in valleys cut into the Cape May Formation, units 2 In 2007. new drainage established \ | \* o = = 7N —
and 3. After the lower terrace sediments were deposited, the Delaware River , . 7 | T - Pliocene oLght | \ | o< - - TG T b
eroded as much as 100 feet into and through the lower terrace before depositing » Sand and gravel pit--Inactive in 2007. w0 \% Mitl O A a (= \\i >S5
glaciofluvial gravel, and then postglacial alluvium and estuarine sediment. These TR weathering and extensive erosion, | i K ' s = :e% L ~
relationships indicate that the lower terrace deposits beneath the river were laid »  Sand and gravel pit--Activein 2007. new drainage established L Milt Céfjg\l o e oy S LS
down during the period of lower-than-present sea level known as the early and . . o . . . - late Miocene P S AV e =
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between the interglacial highstand of sea level about 125,000 years ago (the ' COres 9 y . D, 85 1 . \ 2 / NG A NS g
Sangamon interglacial) and the last glacial maximum about 20,000 years ago photographs taken in 1979 and color infrared planlmetrl_c aerial photographs | ( Il_ = i -
(the late Wisconsinan glacial), when sea level was at its lowest late Pleistocene ;a;gﬂeiggi}xazsotnbaj r}znaéeépasge g?vaeat'\{l?e/r gdogi“s?;’ ;;?fg%;?orf / \\ W ’ - f—i&-_ Y — NN
level of about 350 feet below that at present. Radiocarbon dates of 31,380+4530- Thev are most abun d'antpon flat surfa’lceﬁ where the water table is at sh aIIon { S:‘I B\ P ST e S AAN
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present on wood within the lower terrace deposits in Marcus Hook, Pth. They 0o ot OcCuUr on 1oWer terraces or modern 11004 p a_|n§ and o j \ \ o 1Bt e 7w - = - B'
Pennsylvania, about 18 miles northeast of Salem, confirm this age range (Jengo, marsheeds. At;ew b"%‘f' ns ar; t\;:S'blﬁ tbheneath tgmetl'dal edmars?hdepooslltT t hwg ae / \ i ‘3’) T e = ¥ S _ |
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Deposits") occur in the upper Salem River and Alloway Creek valleys but do not & o May AN P 9 . ; o ‘ \ | 5 i ¢ R N TR
extend into the map area thlck_er organic sediment are mapped as unit Qs. Basins were likely formed by / o . 1 | T e ot
melting of permafrost 18,000 to 15,000 years ago; some may have been formed ] T ‘ Qbs = QeRg - ;,‘; o ) N
ocl UPPER COLLUVIUM--Fine-to-medium sand, minor silt, very pale brown, by wind erosion or groundwater processes. \\_,/u | / L0 #; L h—_ X ; e
ellow, reddish-yellow; and pebble gravel. Sand consists chiefly of quartz and is . - . . / = N = =
ﬁnstratified to w)éakly stratifigd Gra?/el is scattered within the ;nd ;nd occurs as y Elevation of base of surficial deposits-Contour interval 25 feet. Shown only / / | Lo = A = Nk ‘
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thin layers within, and at the base of, the deposit. Gravel consists of white, gray, whe_re thickness of surficial deposits exceeds 20. feet. S_hows topography pf Vo f Cete k e wls T ) ® 34-3525
and yellow quartz and quartzite and minor gray to white chert. As much as 10 erosional surface at top of Cretaceous through middle Miocene Coastal Main / : ) |/ s v A ngs DO AN, T ®34p230 511 = Landin
feet thick. Forms foot-slope aprons that grade to the Cape May Formation, unit formatlons. R_efe_r to Woodruff (1986) for information on the thickness of [/ ; v ] f i et < LY .0e Netap
1. Deposited b t and unchanneled washi ¢ material surficial depositsin the Delaware part of the map area. V)l e ] ( ! . / A B8 S =N
hjllslsp(: y mass movement and unchann wasning of matertal on Br?se fromd u. s (dBeolcl)gicaI Survey Salerr:j (19|48, / ) A /E/EACH / ! / / . Qbs il P s, A y L~
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. . . REFERENCES 1927; corner ticks for Delaware City are on North American Iy /! / { - S ;@L‘Lﬁo DY | /
CAPE MAY FORMATION (Salisbury and Knapp, 1917)--Estuarine and fluvial- ngltJunnJacr)I/ ]c;??ﬁé’:uga%pr:r:g?g:e information occurs along the // ; ) ) ll I T T L= o
i i i i i H H . / ] / 26 / = .
) o e e S o s s Sy £ W, ki . C. 1955, A th ke Frmaon i / - 9
1995). Fossils, pollen, and amino-acid racemization ratios in shells from unit New Jersey: Geological Society of AmericaBulletin, v. 46, p. 245-252. Research supported by the U. S. Geological Survey, National 7/ / / i ]
Qem2 dsewhere i the Delaware esiuary and Delaware Bay areaindicate that it Coopertlye Ssologic Mapping Prooram, under USCS sward f |
is of Sangamon age (about 125,000 years ago), when sea level was Cook, G. H., 1880, Surface geol ogy--report of progress: N. J. Geological Survey in this document are those of the authors and should not be P 2 /: / / * / / 5'
_ : ) JO), ) Annua Report for 1880, p. 14-97. interpreted as necessarily representing the official policies, /[“wJ o T/ [y = & / / i / =1
approximately 20-30 feet higher than at present in this region (Newell and either expressed or implied, of the U. S. Government. E = ‘Ek///%‘%sggthgﬁcn% Acég’éfs - S / i 2
i ) . . . . (O - | A S ! /f 2 Z
e QX s e Grot, 3.3, and S, ., 1989 The e nd Qe st o R 7 s eiet et Y B B |
: ; , Delaware: palynology, ages, and paleoenvironments: Delaware Geological /2 Y s Shi S/ / / i
of early or middle Pleistocene age (Lacovara, 1997; O'Nea and McGeary, palyhology, ag Y 9 . Boat Ramp « N / / v
2002). Unit Qcm3 was deposited during sea-level fal from the highstand Survey Report of Investigations 58, 36 p. . \-;{ ./ s \ > ' @Daymmf; / / I,-/
represented by the Qcm2 deposits and is of Sangamon or early Wisconsinan age. Jngo. J. W. 2006. Stratiarahy and radiocarbon dates of Pleistocene and - \ B :)?f S/ / ! / )
Unit Qcm2 is equivalent to the Lynch Heights Formation in Delaware and unit HoI%c'ené-agé depo si,ts D elg/vafrey(:ounty Pennsylvania-rectifying the presence ,,- Jo [N VoL ‘/ o ! / ";»/‘
; ; ; : ] ) - = & i . / / / e ]
(2?(%2)3 's equivalent to the Scotts Comers Formation in Delaware (Ramsey, of the Cape May Formation and the Trenton Gravel in the Delaware valley: s ‘ /] / ; B s /) ght / / / # / T o
' Northeastern Geology and Environmental Sciences, v. 28, no. 1, p. 45-76. 39730 35' TAYLORS BRIDGE 75022%??0"3 °
__Fi _ i i Geology mapped 2006-2007.
Qcm3 gﬁP(I:EIaI;/AAaJY’]dF:))eF;tMC;IISVIDLt::ol\lvl/ﬁlsﬁ-glerl]lz\t\? Tgupmalzagiwr: nﬁgﬁfzr:ysa;n% Lacovara, K. J.,, 1997, Definition and evolution of the Cape May and Fishing Cartography by S. Stanford and M. Girard.
peb’ble g’r an pe n,o : cobblie o Unstratiléied o0 lominated: san 4 and p('abble Creek formations in the middle Atlantic Coastal Plain of southern New Jersey: A A’
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