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e Pattem indicates formation concealed by surficial deposits at least 5 feet thick. Andrews, G.W., 1988, A revised marine diatom zonation for Miocene strata of the southeastern Olsson, R.K., 1964, Late Cretaceous planktonic foraminifera from New Jersey and Delaware: —— — — Contact - dashed where approximately located.
E o e w® ol "Surficial" refers here to all post-Cohansey deposits. These are predominantly alluvial, colluvial, and paralic sands and gravels. They are shown on older maps United States: U.S. Geological Survey Professional Paper 1481, 29 p., 8 pls. Micropaleontology, v. 10, p. 157-188. - Triangle indicates exposed contact.
e B &y as belonging to the Bridgeton, Pensauken, and Cape May Formations, but the use of these names for deposits distant from the type localities and of uncertain ; i I
SR relationship to the type deposits is qUBS!iOHamﬁa-pe ’ ” e i B Bybell, L.M., 1992, Calcareous nannofossils - their use in interpreting Paleocene and Eocene Olsson, RK., and Wise, S.W., Jr., 1987, Upper Paleocene to middle Eocene depositional o _
SURFICIAL - — e — 55 geologic events in the New Jersey Coastal Plain, in Gohn, G.S., ed., Proceedings of the sequences and hiatuses in the New Jersey Atlantic margin, in Ross, C.A., and Haman, D., " Afugerlf' l_wIl%- nur_gbészl}abﬂi\‘:‘bl;dg:es 1_'1?;:;35
DEPOSITS AR ’ i : w i Geohydrology of the eds., Timing and depositional history of eustatic sequences- constraints on seismic @  of surficial deposits (ft); number below indicates
Alluvial deposits in present-day stream channels and adjacent lowlands are not shown on this map. Older alluvium forms terraces adjacent to stream & Cohansey Formation 1988 .U‘S' Gaologlc_al. Survoy wakshop on lh_e Geology and_ eohydrology stratiaraph QCushmar? Foundation to?Fcraminiferal Reqsearch Special Publication 24, p. 15 depth to base of pre-Quaternary formation (ft).
channels and caps some hills. The terrace alluvium consists predominantly of quartz sand and gravel. Adjacent to the Manasquan River it is more than 20 feet 8 UNCONFORMITY Atlantic Coastal Plain: U.S. Geological Survey Circular 1059, p. 9-13. ; :11192rap y: '
(6.1 m) thick. The alluvium capping hills consists of orange and brown gravelly sand up to 10 feet (3 m) thick. The clasts are predominantly quartzite, with = i lected Normapolles pollen genera and the age of the Raritan and ‘ t boring or well
a maximum length of 3 inches (7.6 cm). Colluvium derived from mass wasting of the Cohansey Formation is widespread at lower elevations in river valleys and ! Chnsh‘ﬁoa%ﬁ;ynﬁﬁﬁnﬁig;sS(?J;Cp:f Cr&aciﬂus) ofp northgrn New Jersey, Jgﬂ Owens, J.P., Sohl, Owens, J.P., Bybell, L.M., Paulachok, Gary, Ager, T.A., Gonzales, V.M., and Sugarman, P.J., ® Testdonrgo
the cosstel lowlands, I COVers extensive aeas 9’ the eastam hall G quarangis. flanic depasils Micude Tioocens Deach Sance and estuarine sadiments, Kirkwood Formation N.F., and Minard, J.P., eds., A field guide to Cretaceous and lower Tertiary beds of the 1988, Stratigraphy of the Tertiary sediments in a 945-foot corehole near Mays Landing in Gamma-ray log (shown in cross section) -
fSIOITIEI’ of the lakes agjacent I:o the coast previously were estuaries. In the Deal Lake Bridge boring, 55 feet (16.8 m) of Holocene material consists of - UNCONFORMITY Raritan and Salisbury embayments, New Jersey, Delaware, and Maryland: American the southeastern New Jersey Coastal Plain: U.S. Geological Survey Professional Paper radiation increases 1o right
uvial, estuarine, and nearshore marine facies. Radiocarbon dating of peat and woody material yielded a date of 10,190 years for the base of this iati ists - Society of Economic Paleontologists and 1484, 39 p. ’
Holocene transgressive sequence, and 3,080 years for the middle of the section (Meyer Rubin, U. S. Geological Survey, written communication, 1990). B CiTar :d?igg?ég’igts ohaii‘igfgr:n D%.io::ogslgt-%& ’ ' * F
oS i : Th=s Owens, J.P., Sohl, N.F., and Minard, J.P., 1977, A field guide to Cretaceous and lower Tertiary
Quartz sand, yellowish-gray to pinkish-gray and grayish-orange to dark yellowish-orange, medium- to very coarse-grained, with occasional pebbles. > HEJ Shark River Formation Cobban, W.A., 1978, The late Cretaceous ammonite Trachyscafites pu!gherr.-‘mus (Romer) in beds _of the F{ar‘iia‘n and Salisbury embayrnents, New Jersey, Delaware, and Maryland:
Cross-stratified (trough and planar-tabular). Dominantly an orthoquartzitic sand with traces of weathered feldspar and chert. Detrital heavy minerals may be § 8 UNCONFORMITY New Jersey and Texas: Journal of Research of the U.S. Geological Survey, v. 1, p. American Association of Petroleum Geologists, 113 p.
COHANSEY abundant (2 to 3 percent) and iimenite dominates among the opaque minerals; to a lesser extent zircon and sillimanite dominate the nonopaque minerals. E Q 695-700. . : ) c g
FORMATION 80 Kaolinite is the dominant clay-sized mineral in the sand matrix and locally replaces feldspar clasts at the base of paleochannels. Ophiomorpha burrows as [ ) , ) PetteNrs, S;’W., 1??% h}p‘par ?;ﬁtaieousics;l:‘bil;:x;ir:tgrggég ' UIFI;eGﬂgLa;gtlégoislg:}Pf:én :’f TABLE 1. Geomglc test boring or well
much as 1.5 inches (3.8 cm) in diameter are common in certain beds. The map area is northeast of the main outcrop belt. The formation is extensively Cobban, W.A., and Kennedy, W.., 1990, Upper Cenomanian ammonites from the Woodbridge ew_} aor;ey. uietin ot ihe Amer AR 2R B Map ID Name Permit
eroded, limited to elongate outliers only a few feet or tens of feet thick. Exposures are poor except in excavations because of the loose, sandy nature of - Manasquan Formation scfs)’aﬁ‘gmbef of the Raritan Formation in New Jersey: Journal of Paleontology, v. 64, p. p. 87-107. No.
ion. : : : X INCONFORMITY -846. 4 : : TP  Asbury Park Treatment Plant Boring 2 -
e Tt Fasel At S8 Tonration U 158 Ixefotrky e ot st AT o eme S P et e e ’ o | . . P A, L s o "I Deolluobikeborng -
micaceous sand of the Kirkwood Formation. No dateable material has been recovered from the Cohansey in this quadrangle. Owens and others (1988) | Enright, Richard, 1969, The stratigraphy and clay mineralogy of Eocene sediments of the ACGS #4- implications for regional stratigraphy: U.S. Geological Survey Bulletin ,p. 1-22. ettt o IR
; . . P ; . . : o northern New Jersey Coastal Plain, in Subitzky, Seymour, ed., Geology of selected areas ) ' .
consider the Cohansey as middle Miocene, owing to the similarity of its palynomorphs to those of the Kirkwood Formation. Recent strontium isotope age w Vincentown Formation in New Jersey and );asiern Pennsylvania andygu'tdi-book of excursio?\);: New Brunswick, Ries, Heinrich, Kummel, H.B., and Knapp, G.N., 1904, The clays and clay industry of New MCWO  \whitesville Observation
estimates for the upper part of the Kirkwood Formation (Sugarman and others, 1993) indicate that the Cohansey Formation is no older than approximately (shown in subsurface only) Rutgers University Press. p. 14-20. Jersey: New Jersey Geological Survey Final Report of the State Geologist, v. 6, 548 p. AWD  Avon Water Dept. 4-74 29-07461
12 m.y. (middle Miocene) g y P P
- ' Q UNCONFORMITY : , P— Imar Water Dept. 1 -
g Goddard, E.N., and others, 1948, Rock-color chart: Washington Research Council (republished Sugarman, P.J., Miller, K.G., Owens, J.P., and Feigenson, M.D., 1993, Strontium isotope and B\gg ge o (_f. i
o -"'ht by Geological Society of America, 1984). sequence stratigraphy of the Miocene Kirkwood Formation, southern New Jersey: B orough of Sea Gi -
& ' Geological Society of America Bulletin, v. 105, p. 423-436. Al Wall Twp. Water Dept. Allerwood Well A 29-02869
Hornerstown Formation Gohn, G.S., 1992, Preliminary ostracode biostratigraphy of subsurface Campanian and ‘ NJ Arthur Brisbane Child "
- L (shown In subsurface only) Maastrichtian sections of the New Jersey Coastal Plain, in Gohn, G.S., ed., Proceedings of Sugarman, P.J., Owens, J.P., and Bybell, LM., 1991, Geologic map of the 1Adeiphi}a and NJAB  + catment Center 2 29-11703
Sand, typically light-colored, interbedded with and overlying dark-gray or brown clay-silt. The sand is quartzose with small amounts of feldspar and mica z UNCONFORMITY the 1988 U.S. Geological Survey Workshop on the Geology and Geohydrology of the Farmingdale quadrangles, Monmouth and Ocea;n 9;“3‘{;%3- New Jersey: New Jersey GRi Monmouth Consolidated Water Co. g 1c120
(mostly muscovite). It is typically massive, orange, yellow, or gray, micaceous, burrowed, and has extensive iron oxide (Leisegang) banding. The detrital - %' Atlantic Coastal Plain: U.S. Geological Survey Circular 1059, p. 15-21. Geological Survey Geologic Map Series 91-1, scale 1:24,000. Glendola Reservoir 1
heavy minerals are dominated by the opaques, especially iimenite, with lesser amounts of nonopaques including zircon, staurolite, garnet, tourmaline, and . e i
KIRKWOOD rutile. The lowermost clay-silt, te{med tE:qubury glay {F);ies and others, 1904) or Asbury Park Iﬁle%ber of the }girkwood Formationg(lsphording. 1970) is a T ) Isphording, W.C., 1970, Petrology, stratigraphy, and re-definition of the Kirkwood Formation WOH?. JA, 19?6.l ityatlgra;;t;lc dllftnbuu%n t:f some poflle‘r:) typ;;.jglreom)qﬁ';tgar;tpaa;gsn Jtr;lsd
FORMATION 140 dark, peaty, massive to laminated clay-silt with occasional interbeds of fine sand. Pyrite is common in the dark beds. Finely dispersed clay minerals E Na"”s‘"';“’d Bank :"";:“0" rl'}‘“d“"d"d] (Miocene) of New Jersey: Journal of Sedimentary Petrology, v. 40, p. 986-997. GO\:;L ?::?;turrzélagrorfgss?on(alpF?:r rs:%a(;GBOUS):;Ols e 2 e 1 NJDEPE Bureau of Water Allocation water wel drling perm
include kaolinite, illite, and illite/smectite. This member is exposed in the Shark River and Manasquan River valleys. A reworked, coarse glauconite-quartz sand S il ol - P i Builmdioaistiandivsic ota g y pe AR B PR
with granules at the base of the Kirkwood is typically a few feet thick and rests unconformably upon the Shark River Formation. Woolman (1895) reported the ; i , UNCONFORMTY Litwin, R.J., Sohl, NF Owens, JJ.P., and Sugarrna_n, why 3, PHASS, FARYIO og|caNana yis o . Woolman, Lewis, 1895, Report on artesian wells in southern New Jersey: New Jersey
diatom Actinoptychus heliopelta from the Kirkwood Formation in a well at Asbury Park. This places the Kirkwood within the lower Miocene East Coast N [ 1) I - I Kml newly recoguized Upper' Gretacequs imetinel unlt: @ Gheessueke, New: dercey: Geolt:.rgical S;_;wgy Annual Report of the State Geologist (1895), p. 63-95.
Diatom Zone 1 of Andrews (1988). Sugarman and others (1993) obtained a strontium isotope age estimate of 19.2 10 22.6 Ma +0.5 m.y. for this zone. /P 7PN E : T { ;’ ) Palynology.
ST Mount Laurel Formation Martini, Erlend, 1971, Standard Tertiary and Quaternary calcareous nannoplankton zonation: Zapecza, 0.S., 1989, Hydrogeologic framework of the New Jersey Coastal Plain: U.S.
Uj?eizin Gyove (shown in subsurface only) Pr'oceedinés of the Planktonic Confe?ence' 2nd, Romer'y1 969, p. 739-785. i’ Geological Survey Professional Paper 1404-B, 49 p., 24 pls., scale 1:500,000.
/ ;J'J E Nichols, W.D., 1977, Digital computer simulation model of the Englishtown aquifer in the
/ / '| eTm— h Formation (undivided) northern Coastal Plain of New Jersey: U.S. Geological Survey Water Resources
| arsha n-Vwenona ormation (u [Ppt) 77-73, 101 p.
f / ‘ . ) fshown  subacyfice: oiiy) Investigations Report p
e 1230/ \ RS ;f g 1?’9}‘” UNCONFORMITY
i i m Clay-silt to very fine quartz sand, calcareous (where unweathered), grayish-olive-green and light-to-dark greenish gray, massive to thick-bedded and \ S [/ L .{ l Ketu
----- 0 extensively burrowed. Botryoidal glauconite, fine to coarse, as much as 20 percent in some intervals, is disseminated in a dominantly clay-sitt matrix. Clay /7 / ] Z
1y ampiin minerals include illite, illite/smectite, kaolinite, and minor clinoptilolite. Layers 1 to 2 feet (0.3 to 0.6 m) thick are cemented with iron oxide and contain (/] / 2 Englishtown Formation, upper P
o e casts and molds of Venicardia antiquata. Exposures of the Shark River are sparse and very weathered. Thin, 1 to 2 foot (0.3 to 0.6 m) ledges and float A f [ fo s @ & (shown in subsurface only) o 2
SHARK RIVER crrF— e blocks occur in the Shark River upstream from Schoolhouse Road; thicker exposures form banks along the upstream branches of Deal Lake. The contact Nl },' e 3 < UNCONFORMITY @ E
FORMATION e -l 110 with the underlying Manasquan Formation is unconformable (Sugarman and others, 1991; Owens and others, 1988; Poore and Bybell, 1988). Because of 1]/ JEE= P g g »
------- the limited exposure and deep weathering of Shark River and Manasquan outcrops, the contact is inferred. Its location near Deal Lake is based on updip B ) - B /| M < | Ketl = k= z & ,
et 106 015507 o 2 projections from contacts identified in split spoon samples from Deal Lake and the Asbury Park Wastewater Treatment Plant. The Shark River is middle .X a(, €y G‘Bf(, E A § e = = A
P Eocene (Bybell, 1992; Poore and Bybell, 1988). In the N. J. Geological Survey Allaire State Park corehole on the adjacent Farmingdale quadrangle, the *? /| 1) Englishtown Formation, lower b= g = 2 3 —
: unit contained calcareous nannoplankton zones NP 14 to 16 (Sugarman and others, 1991). Split spoon samples from Shark River Park and the Asbury [/ = (shown in subsurface only) 200 ft = S z2 o2 & o ™
i Park Wastewater Treatment Plant contained the same zones. / f ! | = s a < z =
N 'F / | | !— > Kmwb
—t [ ] N\ |5 . . 100 _] — 100
b [ - Merchantville-Woodbury Formation (undivided) 1
= lt) } e) f (shown in subsurface only) L Tch Tch Teh
- " (" / ‘ UNCONFORMITY en —= —— N
- — — — ,u'll | LEVEL — Thkw LEVEL
R ) - L9 | = Thw )
------ B , ) _ ) Sh ' A E | \ { = ‘ z Cheesequake Formation = 4, L 100
e == Clay-sm,‘dusky—yellpw-green to pale-olive an_d grayls_h-green: extens_weiy burrowed, calcareuu; (where unweathered), massive to thick-bedded, grading e e ] a ) . % (shown in subsurface only) -100 = Tsr P
= = upward into very fine quartz sand. Clay minerals include illite, illte/smectite, and minor clinoptilolte. Fine glauconite sand is commonly dispersed _Y op- .}'th -oea o UNCONFORMITY
MANASQUAN —— throughout the dominantly clayey matrix. Porcelanite nodules occur in the clay-silt at Hog Swamp Brook; along the beaches at Deal and Allenhurst they f | Z _ Tx
FORMATION — i~ o~ 80 weather out of the formation and are washed ashore. The Manasquan grades downward in some places into a quartz-glauconite sand. Enright (1969) and ' [ & . Km I -200 Tmg ~ g = -200
————— Qlsson and Wise (1987) subdivide the Manasquan and Shark River into members. Subdivision is impracticable in this quadrangle because of the limited
- 5 exposures and discontinuity of the members. The Manasquan is lower Eocene (Owens and others, 1988; Poore and Bybell, 1988; Sugarman and others, ko Riker In b Magothy Formation —p Tmq {
—— 1991). Split spoon samples from the Deal Lake Bridge borehole included calcareous nannoplankton zones NP 9 (upper part) to NP 13, =y )| = (shown in subsurface only) vt -300
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AN A [o]: Raritan Formation Kmi =
/ - uz_,a__ (shown in subsurface only) B —
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/w -500 __xl(mtw = -500
Sand, grayish-olive to dusky-yellow-green to greenish, dark-greenish, and olive-gray. Mostly quartz with minor amounts of feldspar. Glauconite composes /
2 to 3 percent of the sand in the upper part; it increases to as much as 30 percent toward the base. Silt and fine sand similarly increases towards the / e 600
base. Pyrite nodules, phosphate pebbles, and mica occur locally. Clay-sized minerals in the matrix include illite, lllite/smectite, kaolinite, and calcite. CQ s 7600 ==
VINCENTOWN 105 Fossils are numerous and include bryozoan, mollusk, and echinoid fragments and microfossils. The quartz sand is an updip facies which changes sharply
FORMATION downdip to a grayish-olive-green, massive, micaceous, burrowed clay-silt with thin beds of very fine quartz and glauconite sand. The sand facies is
thickest in the outcrop where it reaches more than 140 feet (43 m) south of Long Branch (Zapecza, 1989). Based on its foraminifera, the Vincentown in / 700 = Ketu st 700
this area is upper Paleocene (Olsson and Wise, 1987). | QO
-300 _ E_— o
/ O . VERTICAL EXAGGERATION X10
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Glauconite sand, clayey, massive-bedded, dusky-yellowish-green to dusky-green; greenish-black where unweathered. Glauconite grains are mainly medium - f_f
HORNERSTOWN to coarse in size and botryoidal. Contains 1 to 2 percent fine- to very coarse-grained quarz sand, phosphate fragments, pyrite, and lignite. Based on |its < o
FORMATION 15 calcareous nannofossils, the Hornerstown is lower Paleocene (Danian) (Bybell, 1992). b »
2 < = ©
10° N & = w
Sand, glauconite, slightly quartzose, clayey, greenish-black. Unconformably underlies the Hornerstown Formation and overlies the Mount Laurel B 5 ¥ @ 3 B’
Formation. o e Q - T g Gk
NAVESINK-RED BANK ; ; S z = 8 5 2 -
FORM N - 65 In outcrop the Navesink Formation and the Red Bank Formation form an unconformity-bounded, coarsening-upward sedimentary sequence consisting of
ORMATION (undivided) a basal glauconite sand (Navesink Formation), a middle silt, and an upper quartz sand (Red Bank Formation). Downdip but to the west of the Asbury Park Teh Teh Tonl N
quadrangle, the sand pinches out and the silt changes facies to a glauconite sand which is lithologically indistinguishable from the underlying Navesink 100 == P — 2 \/m =100
Formation. The nannofossils Nephrolithus frequens and Lithraphidites quadratus indicate an upper Maestrichtian age. Wr \
- Tkw c} Tkw - e EESEL
MOUNT LAUREL Sand, quartz, fine- to coarse-grained, glauconite (2 to 5 percent), extensively burrowed, slightly micaceous and feldspathic, commonly interbedded with LEVEL [ T j’
50 thin layers of dark clay-silt. Olive-gray to dark-greenish gray where unweathered. The transition from the Mount Laurel to the underlying g N Tsr
FORMATION Marshalltown-Wenonah Formations (undivided) is gradational and is marked by an increase in mica, a decrease in grain size, and the appearance of — T 7\ <~....__l — -100
more massive clay-silt beds in the Marshalltown-Wenonah. Variation in the thickness of the formation is common. Based on macrofossils, the Mount ‘ " Tmq E
Laurel is assignable to the upper Campanian Exogyra cancellata zone (Owens and others, 1977). Based on toraminifera, it is assigned to the lower = =z
Maestrichtian Rugotruncana subcircumnodifer zone (Petters, 1976). ? Tt or 5
200 =— v
— Thi = i'
Th
MARSHALLTOWN'W_E”ONAH 85 Glauconite sand, greenish-black, massive-bedded, extensively burrowed, with fine-grained quartz sand and silt (Marshalltown), grading upward into a 5w - L -300
FORMATION (undivided) thick, very silty, micaceous sand (Wenonah). The Marshalltown-Wenonah is recognized in the subsurface by a small to large gamma spike at the base of : Kl e Knrb .
the Marshalltown passing into a relatively flat, high-intensity pattern above. Undivided due to the thinness of the Marshalltown Formation (approximately 5 -
10 ft or 3 m) and its lithologic similarity to the Wenonah Formation. Kml o8
S400 — S Kmitw L.
The Marshalltown-Wenonah Formations (undivided) have been assigned to the upper Campanian, based on the occurrence of the ammonite ,‘-b Kmtw =
Trachyscaphites pulcherrimus in the outcropping Wenonah Formation in the Marlboro quadrangle (Cobban, 1978) and the occurrence of the - =g
Globotruncana calcarata zone in the Marshalltown Formation in the Woodstown quadrangle (Olsson, 1964). -500 = T e <1 froe=ot
; Ketu
. ~ b -600
/ 600 ==
ENGLISHTOWN 120 Clay-silt to very fine quartz sand, glauconitic, dark-greenish-gray, micaceous and lignitic. Grades upward into a fine-grained sand interbedded with thin, / (' }
FORMATION, UPPER dark-gray, micaceous, woody, clay-silt. The sand is chiefly quartz; less than 10 percent consists of feldspar, rock fragments, and glauconite. Thin-walled 5]/ } o il Ketl
mollusks are common in the lower clay-silt facies. Defined on the gamma-ray log by a thick, high-intensity clayey unit at its base and a thinner, / | (. ,n" Ao 700 = : > 7700
low-intensity sand at its top. [ / ; 4
_é‘m Girt Inlet b
s Gohn (1992) tentatively assigns a middle Campanian age to this formation (termed S3 cycle in Gohn, 1992) based on its ostracode content. ;'; / S Ky —-800
- — — I f’ / K
: //;* ; b— i <
h/// / -900 = 5 ————— }= 500
—
Quartz sand, feldspathic, micaceous and lignitic, fine- to medium-grained, medium- to dark-gray, interstratified with dark-greenish-gray, carbonaceous clay-sit. ) /' { I Km ib
ENGLISHTOWN Glauconite, mica, and lignite are common constituents. The top of the unit is identified on the gamma ray log as below the basal gamma spike of the al Girt ,4’ - -1000
FORMATION. LOWER 100 upper part of the formation; the base is defined in this quadrangle as the base of the first sand above the Merchantville-Woodbury Formations (undivided). In - | ~1000 = E
' southeastem Monmouth and northeastern Ocean counties, the Englishtown Formation had been subdivided into an upper and lower sand facies divided '_""1
by a clay-silt facies (Nichols, 1977, Zapecza, 1989). The clay-silt facies and upper sand facies are shown here as the upper Englishtown Formation. J = 1166
' / a3 -1100 == %
i - = .
40°07'30" u (POINT PLEASANT) ——— 40°07/30" R s 12—'?:[6) - b
Clay-silt with very fine sand, dark-gray, finely micaceous, with occasional lenses of finely disseminated pyrite, lignite, and siderite. Bedding is massive to 74°07'30" ' 74°00"
oty finely laminated with alternating layers of very fine sand and clay-silt, occasionally cross-bedded. Grades downward into an intercalated, thick-bedded & SCALE 1:24000 1300
o ———- sequence of glauconitic sand and silt and micaceous clayey silt. The glaucanitic sand is grayish-olive, greenish-black, or dark greenish-gray; the clay-silt &° s fiom /6. Gasloaials {8 ! o . Geology mapped 1987-1991 e VERTICAL EXAGGERATION X 10
MERCHANTVILLE-WOODBURY | = — — — 150 is shades of black and gray. Quartz and glauconite are the major sand components; feldspar, mica (colorless and green), and pyrite are minor o ot Ao * '_:.-_. R Eslisamens bannacluiion zones(NP)gzra e Mokl 171
FORMATION (undivided) C o constituents. Siderite-cemented layers are common. The formation is highly bioturbated and contains zones of broken calcareous mollusks. i 1 'T !G " o 5 50 5564 - icioh —-— _— s Laurel Bybelllar the U.S. Geological Survey provided = o 5 =
| o i New Jersey Geological Survey \ ] e e s LS calcareous nannoplankton biostratigraphy 0 o S Q
F_,_d =l Wolfe (1976) assigned the Woodbury to the lower Campanian based on palynomorph assemblages; the Merchantville is also lower, but not lowermost, #United States Geological Survey e || , R N Color terms from Goddard and others, 1948 E 5 o 5 S
— e 7 Campanian based on the ammonite Scaphites hippocrepis lll (Owens and others, 1977). 156 MiLS| |fﬁ%1 = e e = = { C Z 7] & » c
————— \f = . - NEW Reviewed by O.S. Zapecza z =z = =z w
———— \ II. CONTOUR INTERVAL 20 FEET JERSEY,> a g @ = a = - P 2 — 200 ft
\ DATUM IS MEAN SEA LEVEL / ) 200 ft 0 o ]
et it et \ DEPTH CURVES AND SOUNDINGS IN FEET—DATUM 15 MEAN LOW WATER : Cartography by Z. Allen-Lafayette T = E = § é § é é T
B =fesil ; i . i 197 GNETIC NORTH = 2 o w o
T Clay-silt, glauconite (20 percent maximum), brownish to dark gray, massive, burrowed, and very micaceous. Grades to light-gray, sitty, very fine to fine U DECLINATION, AT CENTER. OF SHEET QUADRANGLE LOCATION 9 o 2 o o 5 s s & g o
CHEESEQUAKE cer — 0D = 40 sand at top, generally laminated where not extensively burrowed. Lower contact with the Magothy Formation and upper contact with the Merchantville 100 = 2 2 2 2 e z 2 S @ ® i
FORMATION ESTE ==t Formation are ir_regular. extensively burrowed, and contain layers of pale-brown to grayish-brown siderite concretions as much as 1 foot (0.3 m) in diameter. The
: — _Q‘o_— Cheesequake is a recently named formation consisting of beds formerly included in the Merchantville Formation. It contains an uppermost Santonian to eV
lowermost Campanian pollen assemblage in the outcrop and subsurface (Litwin and others, in press). It crops out in the South Amboy quadrangle. SEA _ T Eeesas N N (\ — LEVEL
LEVEL Tkw
K L D
]
100 = = <. = e
Tmq Tsr )
Intercalated quartz sand and clay, thin- to thick-bedded. Sand is light- to medium-gray or brownish-gray; clay is olive-black to grayish-black. Bedding is G EO LO G I C M A P O F I H E AS B U R I P A R K Q U A D R A N G L E 200 = < =200
horizontal (laminated) and cross-stratified. The sand is fine to very coarse, well sorted within each bed, predominantly quartz, and includes minor feldspar ) L Tmq =
and mica. Pyrite-cemented and pyrite-coated sand concretions are common. Carbonaceous material is abundant in beds as much as 0.5 feet (0.15 m)
ek MONMOUTH AND OCEAN COUNTIES, NEW JERSEY - T == -
FORMATION , ‘ — Knrb L
The Magothy is Upper Cretaceous (Santonian) based on Zone V pollen at the Freehold core hole (Christopher, 1977). gs LERE
400 — Kml — a b -400
1 by 2 Knrb B
__-_-_‘_‘_-_‘_-—-—
Kmtw
Peter J. Sugarman' and James P. Owens e e T—— e o - L - s
1994
b -600
Clay-silt, massive. The upper part of the formation is olive-gray to dark greenish-gray, the middle part light- to medium-gray, and the lower part 600 = —_—
reddish-brown, light- to dark-gray, reddish-purple, red, and brown. The upper part contains interbeds of fine to coarse sand, occasionally cross-bedded, = )
with broken shell material. Mica, lignite, pyrite, and siderite are common accessories. Siderite forms layers 0.25 to 0.50 inch (0.6 to 1.3 cm) thick. The > St
Raritan is assigned to the upper Cenomanian (Upper Cretaceous) pollen Zone IV - the Complexiopollis-Atlantopollis zone at the Freehold core hole and 656w Ketl . 700
RARITAN .. I the Marlboro MUA well. The ammonite Metoicoceras bergquisti establishes an upper Cenomanian age at outcrops in Sayreville (Cobban and Kennedy,
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