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INTRODUCTION Tht Hornerstown Formation - Sand, glauconite, clayey, massive-bedded, dusky-yellowish- 4070730 400730 CORRELATION OF MAP UNITS REFERENCES

green to dusky-green and greenish-black where unweathered. Glauconite grains are mainly

Bedrock of the Lakewood quadrangle consists of unconsolidated sand, silt, clay, and
glauconite sand, deposited in fluvial, coastal, nearshore-marine, and continental-

medium to coarse in size and botryoidal. Contains 1 to 2 percent fine- to very coarse-grained
quartz sand, phosphate fragments, pyrite, and lignite. Matrix contains minor glauconite clay.
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Andrews, G.W., 1987, Miocene marine diatoms from the Kirkwood Formation, Atlantic County,
New Jersey: U.S. Geological Survey Bulletin 1769, 14 p.

i i il ; - Coh F ti
shelf_s.,ettllngs betwgen approximately 1.10 and 12 million years ago. The sedlment§ are Locally cemented by iron oxides and siderite. Good exposures occur in the Manasquan @ 2 SNagSilyFooF;r,u?Tl\?n Browning, J.V., Sugarman, P.J., Miller, K.G., Aubry, M.-P., Abdul, N.A., Edwards, L.E., Bukry,
classified into 17 units, but Only 2 formatlons.- the Cohansey and Kirkwood - crop outin the River Va"ey and its northern tributaries in the Ade|ph|a quadrang|e to the northwest of the “(: § D., Esmeray, S., Feigenson, M.D., Graff, W., Harris, A.D., Martin, P.J., MCLaUgh”n, P.P.,
quadra.ngle. The other 15 units are ma.pped in the sm_Jbsur_face and sho_wr) on cross—sectllon Lakewood quadrangle. <‘° = Tkw Mizintseva, S.F., Monteverde, D.H., Montone, L.M., Olsson, R.K., Uptegrove, J., Wahyudi,
only. L|tholpgy anc,l age’ of tk‘le format|?ns are provided in the Description of Map Umts. 1 H., Wang, H., and Zulfitriadi, 2011: Double Trouble site, in Miller, Sugarman, Browning, et
Cross sections AA', BB', CC’, and DD’ show the subsurface geometry of the formations Calcareous nannofossils from the Allaire State Park “C” well indicate that the Hornerstown e ‘ Kirkwood Formation al., Proc. ODP, 174AX (Suppl.), College Station, TX (Ocean Drilling Program), p. 1-63.
along the lines of section. falls within zones NP 3 and NP 4, of early Paleocene (early Danian) age (Sugarman and UNCONFORMITY doi:10.2973/0dp.proc.ir. 174AXS.110.2011.
others, 1991), and is a maximum 25 feet thick. — : . . . o -
In most of the Lakewood quadrangle, the Kirkwood and Cohansey Formations are covered 4 Shown in subsurface only Cartgrr],\/ir(()).rl:r.],er:é?:;]dA ;((a)grrissr,]li\ges::irrl;lerofatr\hde It;a;;r;e;eﬂ';tectggh:ssg sﬂsandli.)i%c;sr:l;)ln;l
by surficial deposits. These deposits include alluvial and wetland sediments of Holocene Knstb | Navesink and Red Bank Formations, Undivided - Sand, glauconite, slightly quartzose, - Sedimentary Petrolggygv 28 no. 3 pg 933-950 Y ! -
age laid down in modern floodplains and areas of groundwater seepage; estuarine and clayey, greenish-black. Unconformably overlies the Mount Laurel Formation and underlies o - N . -
tidal-marsh sediments of Holocene age laid down along Barnegat Bay on the eastern edge the Hornerstown Formation. These contacts are easily distinguished in the subsurface by a o Shark River Formation Christopher, R.A., 1979, Normapolles and triporate polien assemblages from the Raritan and
of the map; fluvial and colluvial sand and gravel of Pleistocene age forming terraces in sharp positive gamma-ray résponse. § UNCONFORMITY Magothy Formations (Upper Cretaceous) of New Jersey: Palynology, v. 3, p. 73-121.
vallel)ﬁ; gwargfnr;z;l-;natrme ?:nd an:j grav(;al of F’flﬁ:stocene age forrgl?lg szrlnedterrﬁlcqs Ibelov(\j/ 1 w Tmq Cobban, W.A., and Kennedy, W.J., 1990, Upper Cenomanian ammonites from the Woodbridge
an altituae o €et on [ne eastern edge or tne map area; and fluvial ana colluvial san : . . P o, } N/ Clay Member of the Raritan Formation in New Jersey: Journal of Paleontology, v. 64, p.
and gravel of late Miocene to early Pleistocene age capping hilltops and divides between The Nayesmk Formatlgn and the Red Bank F.or.mat|on form an uncqnformlty boundgd, A ST g 7 ; y Y ¥ P
. - ) ; coarsening-upward sedimentary sequence consisting of a basal glauconite sand (Navesink > ad AROSA HILL Manasquan Formation 845-846.
valleys. They are generally less than 20 feet thick. Their approximate extent is shown on . . . . 3 N CE Coventry UNCONFORMITY . . . .
Newell and others (2000) and Stanford and others (2007 Formation), a middle silt, and an upper quartz sand (Red Bank Formation). In the subsurface Sh— L= /A ENGLEBERG TER Doyle, J.A., and Robbins, E.I., 1977, Angiosperm pollen zonation of the continental Cretaceous
ewell and others ( ) and Stanford and others ( ). . . . . . ; Q /\er\j\ < Square (o)
the sand pinches out and the silt changes facies to a glauconite sand. Maximum thickness h-55065 I 2 L’S} q — of the Atlantic Coastal Plain and its application to deep wells in the Salisbury Embayment:
80 feet. & < S EKENNEDY 811 7 - Palynology, v. 1, p. 43-78.
Z| Ecolne RD ) Vincentown Formation ; i i ; ;
DESCRIPTION OF MAP UNITS . . . . o . = c Greller, A.M., and Rachele, L.D., 1983, Climatic limits of exotic genera in the Legler palynoflora,
;Zz 'I‘Baa”n”koifgng;g%’grt‘;’gggj;ﬁq:gegs and Lithraphidites quadratus indicate the Navesink o ( § UNCONFORMITY Miocene, New Jersey, U.S.A.: Review of Paleobotany and Palynology, v. 40, no. 3, p. 149-
. H\ST - EYRD = e,
Tch | Cohansey Formation - Sand, quartz, light brown to dark-yellowish-orange and yellowish- = % COURTH % ;‘ - J/ 3 e c% Tht 163.
gray to light-gray, medium- to very coarse-grained, with pebbles. Commonly cross-bedded Kml | MountLaurel Formation - Sand, quartz, fine- to coarse-grained, glauconitic (2 to 5 percent), 4 AREY ST = / S o H t . y Markewicz, F.J., 1969, limenite deposits of the New Jersey Coastal Plain, Field Trip 6, in
(trough and planar-tabular; fig. 1). Contains rare to abundant Ophiomorpha borrows as much extensively burrowed, slightly micaceous and feldspathic, often interbedded with thin layers Tch z € o7 5; jog § <3 Greenville oraﬂégmgogmlﬁs( ion Subitzky, Seymour, ed., Geology of selected areas in New Jersey and eastern Pennsylvania
as 1 inch in diameter. Typically the weathered sand is dominantly an orthoquartzite with of dark clay and silt. Olive-gray to dark-greenish-gray where unweathered. The transition > 00 o /9 A ) b 3 I and guidebook of excursions: New Brunswick, N.J., Rutgers University Press, p. 363-382.
traces of feldspar (fig. 2). Areas in the quadrangle contain greater than 3% heavy minerals from the underlying Marshalltown-Wenonah to the Mount Laurel is generally marked by an 2 2 10TH ’(} v\”) ':'éf GEﬁEN'm g N Miller, K.G., Sugarman, P.J., Browning, J.V., Aubry, Marie-Pierre, Brenner, G.J., Cobbs, Gene
. . X ! - b ) ' ' § j “ ] % g Knsrb s NI, g b s BY g,J.VvV,, y,. ’ s Fdy )
.(Mark.eW|cz, .1969), commonly conpentrated along bedding plgnes. In thgsg cor?centrat.lons, increase in grain size, a decrease in mica (Owens and Sohl, 1969), and the appearance = a — oTH ST 3 - / I £ 7THIST 3 & Ill, de Romero, Linda, Feigenson, M.D., Harris, Ashley, Katz, M.E., Kulpecz, Andrew,
ilmenite dommateg the opaque r'nlneralg; to a lesser ext.ent zircon and sillimanite dormnate of alternating thin beds of clay and sand in the Mount Laurel (Minard, 1969). Maximum UQ -~ “"';>,—~«m = ;:; Q§ \d\\ ﬁ\\é{jm’*‘v«\ _ 0161028%?/3 E Navesink-Red Bz_ank Formations McLaughlin, P.P. Jr., Mizintseva, Svetlana, Monteverde, D.H., Olsson, R.K., Patrick, Lesley,
the non-opaque minerals. Kaolinite dominates the clay-sized minerals. Cohansey sediments thickness of 70 feet in the quadrangle. & R ETH}S“-‘F’_’B\IL\ m q jk/&\f’/ \/3’&\,\ “*\\ <& \NJ (Undivided) Pekar, S.J., and Uptegrove, Jane, 2006, Sea Girt Site. /n Miller, Sugarman, Browning, et
were deposited in barrier island and back-barrier tidal flat environments (Carter, 1978). ‘5 S 7§H\5T +—1 & : P\\icﬂr// ! OQ\& NN UNCONFORMITY al., Proc. ODP, 174AX (Suppl.), College Station, TX (Ocean Drilling Program), p. 1-104.
The Mount Laurel is Upper Cretaceous (late Campanian) based on calcareous nannofossils > GTHST.| — Bt Ay SN | X 4 doi:10.2973/odp.proc.ir.174axs.107.2006.

Exposures are poor except in excavations because of the loose, sandy nature of the
formation. Maximum thickness 160 feet.
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and Sr-isotope age estimates (Miller and others, 2006). Miller, K.G., Rufolo, S., Sugarman, P.J., Pekar, S.F., Browning, J.V., and Gwynn, D.W., 1997,

Early to middle Miocene sequences, systems tracts, and benthic foraminiferal biofacies,
New Jersey coastal plain in Miller, K.G., and Snyder, S.W., eds, Proceedings of the Ocean
Drilling Program, Scientific Results, Volume 150X: College Station, Texas, Ocean Drilling
Marshalltown-Wenonah Formations Program, p. 169-186. doi:10.2973/odp.proc.sr.150x.313.1997.

(Undivided) Minard, J.P., 1969, Geology of the Sandy Hook quadrangle in Monmouth County, New Jersey.
UNCONFORMITY U.S. Geological Survey Bulletin 1276, 43 p.

Newell, W.L., Powars, D.S., Owens, J.P., Stanford, S.D., and Stone, B.D., 2000, Surficial
geologic map of central and southern New Jersey: U. S. Geological Survey Miscellaneous
Investigations Series Map 1-2540-D, scale 1:100,000.

Mount Laurel Formation
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- Marshalltown and Wenonah Formations, Undivided - Glauconite sand, greenish-
black, extensively burrowed, with fine-grained quartz sand and silt (Marshalltown), grading
upward into a 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 the Marshalltown
passing into a relatively flat, high-intensity pattern above. Undivided due to the thinness of
the Marshalltown Formation (approximately 10 ft) and its lithologic similarity to the lower f ' /‘_/"’
Wenonah Formation. The lower contact is extensively burrowed; wood and locally coarse \

No datable material has been recovered from the Cohansey in this quadrangle. Cores taken sand from the Englishtown are reworked into the basal Marshalltown. Maximum thickness

near Mays Landing, New Jersey (Owens and others, 1988) show Cohansey and Kirkwood 85 ft.

The basal contact of the formation is placed at the unconformity between cross-bedded,
medium- to-coarse sand of the Cohansey and massive, fine-grained micaceous sand of the
Kirkwood Formation. The contact is not exposed in the quadrangle. A thin veneer of gravel
commonly caps the Cohansey and is interpreted to be a lag gravel (partly colluvial) derived
from the erosion and reworking of the formation.

Lakesso S
Shenandoah Be

Upper Englishtown Formation

ffslaﬁ%??gﬂﬁevf%émgiirtéofcfzzzeinrfhfgiﬁaayssyaﬁgfr:fafiﬁ?ii)tﬁgfaiﬁfr;fgfaggcnhgie The Marshallt has b ianed to the Globot, lcarat f lat &/ Tkw R UNCONFORMITY Nichols, W.D., 1977, Digital computer simulation model of the Englishtown aquifer in

and indicate that the two formations are close in age. As the upper part of the Kirkwood is O o ear 1oma . Cavaraia zone ot faie S the northern Coastal Plain of New Jersey: U.S. Geological Survey Water Resources
9 pper p Campanian age on the basis of its foraminifera (Olsson, 1964). , S & / Ketl Investigations Report 77-73, 101 p

middle Miocene, the Cohansey is also middle Miocene. (L > ) .

Olsson, R.K., 1964, Late Cretaceous planktonic foraminifera from New Jersey and Delaware:
Micropaleontology, v. 10, p. 157-188.

Owens, J.P., Sugarman, P.J., Sohl, N.F., Parker, R.A., Houghton, H.F., Volkert, R.A., Drake,
Merchantville-Woodbury Formations Jr., A.A., and Orndorff, R.C., 1998, Bedrock geologic map of central and southern New
(Undivided) Jersey: Miscellaneous Investigations Series Map 1-2540-B, scale 1:100,000, 4 sheets.

UNCONFORMITY Owens, J.P., Bybell, L.M., Paulachok, Gary, Ager, T.A., Gonzalez, V.M., and Sugarman,
P.J., 1988, Stratigraphy of the Tertiary sediments in a 945-foot-deep corehole near
Mays Landing in the southeastern New Jersey Coastal Plain: U.S. Geological Survey
Professional Paper 1484, 39 p.

- Englishtown Formation, Upper - Clay-silt to very fine quartz sand, glauconitic, dark- Lower Englishtown Formation

greenish-gray, micaceous, and lignitic, grading upward into a fine- to coarse-grained sand
interbedded with thin, dark-gray, micaceous, woody, clay-silt. The sand is dominantly quartz;
less than 10 percent consists of feldspar, rock fragments, and glauconite. Defined on the
gamma-ray log by a thick (e.g. 60 feet in well 29-41799, Section B-B’, C-C’), high-intensity
clayey unit at its base and a thick (e.g., 60 feet in well 29-41799), low-intensity sand at its
top. Equivalent to the Kc2 cycle of Owens and others (1998).
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Tkw | Kirkwood Formation - Sand, typically orange, yellow, or gray, overlying dark-gray or brown
clay-silt. Sand is cross-bedded, laminated, or massive, very fine- to fine-grained quartz
(fig. 3), micaceous, with occasional gravel and heavy minerals concentrated on bedding
planes. Sand consists mostly of quartz, with small amounts of feldspar and mica (mostly
muscovite). Detrital heavy minerals are dominated by the opaques, especially ilmenite, with
lesser amounts of non-opaques including zircon, staurolite, garnet, rutile, monazite and
tourmaline. Ore-grade ilmenite deposits have been identified in the Kirkwood as well as the
Cohansey. limenite concentrations in the ore-grade Kirkwood range from 3 to 10 percent
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Upper Cretaceous

The Upper Englishtown Formation is middle-late Campanian based on nannofossils from a

Magothy Formation

corehole at Sea Girt, 10 miles east of Lakewood (Miller and others, 2006). ) . . .
(Markewicz, 1969). The clay-silt facies, that dominates the lower half of the formation in the ( ) /SguF . ﬁ UNCONFORMITY Owens, J.P.,, and Sohl, N.F., 1969, Shelf and deltaic paleoenvironments in the Cretaceous-
quadrangle, is known as the Asbury Clay where it crops out in Monmouth County, north . . ) . . TP Lakewd(od _PROSPECT-ST Ve 2 < 5 Tertiary formations of the New Jersey Coastal Plain, Field Trip 2, in Subitzky, Seymour,
of the quadrangle (Ries and others, 1904). It is dark, peaty, and laminated with lenses of Ketl Engllshtown Formathn, Lower - Quartz sand,. feldspathic, micaceous a_nd lignitic, fine AN : —~— 3 Y ¢ < oBERLIN AVE S % ) - ed., Geology of selected areas in New Jersey and eastern Pennsylvania and guidebook
to medium-grained, typically cross-bedded, medium-to dark-gray. Recognized on gamma N S D K= SSA . . . .
massive to locally cross-bedded fine sand. Finely dispersed clay minerals include kaolinite, ’ ’ ) & of excursions: New Brunswick, N.J., Rutgers University Press, p. 235-278.

Raritan Formation
Woodbridge Clay Member

logs as a thin sand layer (40 feet maximum). In southeastern Monmouth and northeastern
Ocean counties, the Englishtown Formation has been subdivided into an upper and lower
sand facies divided 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. Contact with
the underlying Merchantville-Woodbury Formation is gradational.

illite, and illite/smectite. Pyrite is common in the lower dark, clayey, organic-rich beds. A
reworked section typically 2 to 3 feet thick at the base of the Kirkwood consists of coarse
glauconite-quartz sand with granules and occasional shark teeth. The re-worked material
rests unconformably upon the Shark River Formation.

Ries, Heinrich, Kummel, H.B., and Knapp, G.N., 1904, The clays and clay industry of New
Jersey: New Jersey Geological Survey Final Report of the State Geologist, v. 6, 548 p.
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Rachele, L.D., 1976, Palynology of the Legler lignite: a deposit in the Tertiary Cohansey
. . formation of New Jersey, U.S.A.: Review of Paleobotany and Palynology, v. 22, p. 225-
Raritan Formation

. 252.
Farrington Sand Member
UNCONFORMITY Stanford, S.D., Pristas, R.S., and Witte, R.W., 2007, Surficial geology of New Jersey (scale
1:100,000): N. J. Geological Survey Digital Geodata Series 07-2.

Sugarman, P.J., 1994, Geologic map of the Asbury Park quadrangle, Monmouth and Ocean
Counties, New Jersey: New Jersey Geological Survey Geologic Map Series 94-2, scale

Gy
7
Stony a NG 5
L 7~ o >
Spruce Gardens _/HilL 4, Y .

= E\ / - N/ 8.
st ¥ SAS :

2 & 9

Lakewood
Airport {

/ Laurelton
S/
.
29'0579961} /&
/[
‘ Potomac Formation, Unit 3

The Kirkwood was revised by Owens and others (1998) to include, in ascending order, an
unnamed lower member (equivalent to the Brigantine Member (Miller and others, 1997)),
the Shiloh Marl Member, the Wildwood Member, and the Belleplain Member. Both the
unnamed lower member and the Shiloh Marl Member are clayey at the base and sandy at
the top, a pattern that is also reflected on gamma-ray geophysical logs (in general, clays -

Wolfe (1976) assigned an early Campanian age to the Englishtown on the basis of a
distinctive assemblage of palynomorphs.
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Merchantville-Woodbury Formation, Undivided - Clay-silt, dark grey to olive black,

Potomac Formation, Unit 2

show higher gamma activity and lower resistivity than sandy units). The unnamed lower massive o finely laminated with .alternat!ng layers of very fine sand and clay-silt (Woodbu'ry ? J V 1:24.000
Member and Shiloh Marl Member are approximately 21-19 million years old, the Wildwood Formatlon).. Grades 'downward into aq |ntercalated,.thlck-bedd'ed sequence of glaucon!te (J\v %) Q " | UNCONFORMITY Sl :
Member 18-15 million years old, and the Belleplain Member 13 million years old (Miller and sand and silt and micaceous clayey silt (Merchantville Formation). Quartz and glauconite »ﬁ Q & O ! < 3 — Sugarman, P.J., Miller, K.G., Owens, J.P., and Feigenson, M.D., 1993, Strontium-isotope
others, 1997). Previous mapping of these members illustrates that the older unnamed lower are the major sand components; feldspar, mica (colorless and green), and pyrite are minor y N Dun )f} % o < S . 2 8 Kp, and sequence stratigraphy of the Miocene Kirkwood Formation, southern New Jersey:
and Shiloh Marl members are present in the northern New Jersey coastal plain to the north constituents. Siderite-cemented layers are common. The formation contains zones of broken ] S Z’? & S g Geological Society of America Bulletin, v. 105, p. 423-436.

g 3}

and northeast of Lakehurst (Sugarman and others, 1991; Sugarman, 1994). The Wildwood calcareous mollusks. Recognized on gamma logs (e.g. 29-41799) as predominantly clay- Cedar/Bridge Sugarman, P.J., Owens, J.P., and Bybell, L.M., 1991, Geologic Map of the Adelphia and

and Belleplain Members are not present in Lakewood quadrangle, but only to the south S”t"tlt e:!so.::ontags.\(/jery./t fine sand with mica, and occasional lenses of finely disseminated Wf‘“\ - nw.:\”;n M’@oi; Farmingdale Quadrangles, Monmouth and Ocean Countios, New Jersey: New Jorsey
of this region (Sugarman and others, 1993). Due to a lack of age control for outcropping pyrite, lignite, and siderite. N . / s \:?YCA Geological Survey Geologic Map Series 91-1, scale 1:24,000.
or subsurface material in the Lakewood quadrangle, members were not assigned to the _ ) ) ) _ E SALEM ST a & MORE s ) o )
Kirkwood Formation in this quadrangle. Maximum thickness of the Kirkwood Formation is The Merchantville-Woodbury ranges in age from Santonian to mid-Campanian based on S (S £ “noe | Cedar Wolfe, J.A., 1976, St.ratlgraphlc distribution of some pollen types from the Campanian
110 feet in the Lakewood quadrangle. nannofossils (Miller and others, 2006). Maximum thickness 220 feet in the quadrangle. g v / g s & [ Lo3 > _ % Bridge ?Bnd IIovyerI Ig/laestrch::tlafm r.ocksI %Upperg(;;etfgeou:) Iof the Middle Atlantic States: U.S.
. | . N N et Z 205110 o @ // | ‘53, § o QOQ § J eological Survey Professiona .aper , 18 p., 4 pls. |
While no datable material has been recovered from the Kirkwood Formation in the Lakewood - Magothy Formation - Intgrcalated quartz sgnd and clay, thlq- to thlck-bedde_d. S_and is light- CHESTNUT 57, “J/\ch o N s @ & Y f \ P &S &) BT wl T 8EACON ave MANTOLO,(/NGX;D Zapecza, O.S., 1989. Hydrogeologic framework of the New Jersey Coastal Plain: U.S.
quadrangle, the formation is known to be early Miocene to early middle Miocene in age to medium-gray or brownish-gray; clay is olive-black to grayish-black. Bedding is horizontal k//?)/ g = Q Q0 1 o N N a:J &L 3 GLOUCESTER avE e Iy Geological Survey Professional Paper 1404-B, 49 p, 24 pls.
(Andrews, 1987; Sugarman and others, 1993). (laminated) and cross-stratified. The sand is fine to very coarse, well sorted within each S 1Ke = ] ’Lﬁg ‘5‘ s NG Ave
bed, predominantly quartz, and includes minor feldspar and mica. Pyrite-cemented and Q = Cr E — G NS § 3, E S LYNI!WOOD?\VE/\]
Units Below Are Present in the Subsurface Only pyrite-coated sand concretions are common. Carbonaceous material is abundant in beds s g Tadil \ f\w\NB'N’G WAY ° \% k"\E § ) J
as much as 0.5 feet thick. An excellent section of the Magothy was cored and described at S /\/>3 nT z 5 . \p S ;,\g,x@&@%edarwood
Shark River Formation - Clav-si RSAT e _ Sea Girt (Miller and others, 2006). Recognized on gamma logs as a series of thick sands Y oc ) = S NT R eak = = <Park
- y-silt, calcareous, grayish-olive-green to olive-gray, pale and interbedded clay-silts (e.g. wells 29-30822 and 29-41799) 2 / ) S veRwOIECsbaKe D 5 )
. . ) ) ; . .g. . < = ) 3 (L
olive, and moderate-olive-brown; massive to thick-bedded and extensively burrowed. 3 :7 ) Leisure S 2 Riviera ==
Grades upward into slightly glauconitic quartz sand (informally termed the Upper Shark . . . . ~/ o S - bv% Vill v < ~\o l/u/\}’ DRUM po,’},TRD
River Formation; Browning and others, 2011). In the Double Trouble corehole, 14 miles The M_agothy is Uppqr Cretaceous (Turonlan-Sar_\toman gge) based on ZopeV pollen in the \ Qe 9 eSS ) %o mg) - Riviera 20-3525
south of Lakewood, the sand was poorly sorted ranging from very fine to coarse sand with Sea Girt corehole (Miller and others, 2006). Maximum thickness 200 feet in quadrangle. AT f . g el f T : §\"‘ 2, %é % ‘\-r;“ -éb- <
granules (Browning and others, 2011). Calcareous microfossils are abundant in lower half B 2 \‘\d‘\ JJWW”’ k«‘f—\ =F q’o,k & Ej fk“‘“\' 2,.’7.'"}, ols % @V
of the formation; small, broken mollusk shells are present in upper half (fig. 4). Glauconite, Raritan Formation - Subdivided into two members: the upper Woodbridge Clay Member and 2 o/ N"‘\Jﬁﬁ/"x R Lucy ro 5/ ”’Q;>°0° C QL MEEe e o) \XOOQ
botryoidal, fine to medium, as much as 10 percent in some intervals, is disseminated in a the lower Farrington Sand Member. The Raritan is assigned an age of upper Cenomanian- [ OBERTS \/ Y, \ RoNaLp o S8 15 5 J"bﬁd\_’) | |2F \%” >
dominantly clay-silt matrix. Glauconite can become the dominant sand component in the early Turonian (Upper Cretaceous) based on pollen Zone IV - the Complexiopollis- (NE i Ne ‘B s f o Y. 28D i §p§ rs L (f ::5 ol s ".‘3) o \
lower 10 feet. Clay minerals include illite, illite/smectite, kaolinite, and minor amounts of Atlantopollis zone (Christopher, 1979), and the occurrence of the ammonite Metoicoceras o S NS | ‘(/g‘ Lwoo "j & @f 5 g ASONS DR, 3 2| HUXiey o ?5 ©
clinoptilolite. bergquisti (Cobban and Kennedy, 1990). ? — S ‘Jm N N \)‘ g %/LH gug_’oo IS
> g & LS = i\ Qe B/ 5
The Shark River Formation crops out along the Manasquan River valley (approximately - Raritan Formation, Woodbridge Clay Member - Clay and silt, dark gray, massive, with S Teh / = re Village Eas’t\\\ﬂ‘rg N A 35 §
3 miles north of the quadrangle) unconformably below the Kirkwood Formation, but does mica, pyrite, lignite, and siderite. Siderite forms layers 0.25 to 0.50 inch thick. Maximum c ;\@ \\\Aﬂo‘\pv RV §
not crop out in the Lakewood quadrangle. The contact with the underlying Manasquan thickness 160 feet in quadrangle. LAVl S < e >
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New Jersey Permit | Latitude (ddmmss) | Longitude (ddmmss) | Elevation (feet) | Total Depth (feet) | County | Municipality Section
29-05496 400614 741137 64 823 Ocean Lakewood A-A'
\ E201502105 400501 741326 70 1601 Ocean Lakewood D-D'
- 29-30822 400437 740833 31 1870 Ocean Brick A-A'
Bedrock Geologic Map of the Lakewood Quadrangle 29-16725 400606 ra0o1 1 15 697 | Monmouth |_Howel o.c
{ ; § - 29-41799 400227 741436 78 2206 Ocean Toms River B-B'; C-C'
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’ ‘ , : 3 29-23518 400120 741220 86 705 Ocean Toms River B-B'; D-D
i e - T N Monmouth and Ocean Counties, New Jersey I ‘oo
ey zﬁ_ff i s : S / Mt il { SRR 8 : 3y 29-55065 400623 741349 70 665 Ocean Lakewood A-A'; D-D
B Figure 1. Planar tabu ey Formation. Location of outcrop shown on inset of quadrangle. Photograph by E201610867 400550 741048 100 100 Ocean Lakewood AA
P. J. Sugarman. 'ﬁg“va}é‘;’;I‘E’i ADF’:CF‘SE%T\JE "gggg‘ 33-25051* 395941 741211 74 362 Ocean Toms River | Projected onto B-B'
' 29-5110 400312 741123 45 767 Ocean Lakewood
by 29-9259 400438 741107 70 1692 Ocean Lakewood
. 29-3525 400739 740820 12 795 Ocean Brick
n Peter J. Sugarman, Alexandra Carone, Nicole L. Malerba, and Scott Lyons 29-05799 400358 740812 8 711 Ocean | Lakewood

Table 1. New Jersey permit number, location, elevation, total depth, county, and municipality of wells used in cross-sections and for mapping.
* 0.4 miles south of map area. Shown on cross-section only.
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