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0@4;0 \\\?)‘\ INTRODUCTION Tvt | Vincentown Formation - Quartz sand and quartz glauconite sand are the two distinct Where fossiliferous, fossils are preserved as poorly weathered casts although Belemnitella amer- REFERENCES
0&0 75°15' B " (WOODBURY) 75°07'30" @)ﬁ lithofacies of the Vincentown. Colors vary from greenish gray, grayish green and yellowish-green to icana and Gryphaea have been identified. The Mount Laurel is uppermost Campanian in age. A
35°45" Y - 20 — : 39°45' Bedrock of the Pitman West quadrangle is unconsolidated Coastal Plain formations that include dusky yellow to pale yellowish orange where weathered. The quartz sand is typically medium and Sr-isotope age estimate of 70.1 Ma was obtained from a shell in the Mount Laurel in the Wilson Lake Bernstein, M. R., 1987, Paleontologic and biostratigraphic survey of the Vincentown Formation
S TW sand, silt, clay, and glauconite sand in varied percentages. The formations were deposited in conti- contains a few percent feldspar and glauconite, with minor pyrite and mica. The calcarenite corehole (Miller and others, 2017); slightly older ages of 71.1-71.6 Ma were obtained from belemnites (Paleocene) along the valley of Big Timber Creek in southern New Jersey: Northeastern Geol-
nental shelf and marginal marine environments between approximately 90 and 12 million years ago. (calcareous sand) facies is very fossiliferous containing foraminifera and bryozoan detritus. While from the Mullica Hill outcrop (Sugarman and others, 1995). ogy, v. 9, p. 133-144.
The lithology and age of the formations are provided in the Description of Map Units. Sections AA not observed in the Pitman West quadrangle during this mapping, the basal 5 feet of the Vincentown
and BB’ show the subsurface geometry of the units along the lines of section. Extensive cover by is a quartz glauconite (40-90 percent) sand which may contain a bioherm composed of Oleneothyris The Mount Laurel grades downward into the underlying Wenonah Formation. Christopher, R.A., 1977, Selected Normapolles pollen genera and the age of the Raritan
surficial deposits in certain areas, especially the Bridgeton Formation (Fig. 1), obscure the coastal harlani Morton and Gryphaea dissimilaris (Minard, 1965; Bernstein, 1987). This shell bed lies above and Magothy Formations (upper Cretaceous) of northern New Jersey, in Owens, J.P., Sohl,
plain bedrock in much of the quadrangle. In places it is also difficult to distinguish the contact be- the contact of the older glauconitic sands of the Hornerstown Formation, although some geologists Kw | Wenonah Formation - Quartz sand, fine to very-fine grained, massive, clayey, very micaceous N.F., and Minard, J.P., eds., A field guide to Cretaceous and lower Tertiary beds of the Raritan
tween the Bridgeton Formation and the underlying Cohansey Formation due to similar lithologies, (e.g., Miller and others, 2017) place the shell beds at the top of the underlying Hornerstown Forma- (muscovite and lesser chlorite), with abundant carbonaceous matter, and varying amounts of and Salisbury embayments, New Jersey, Delaware, and Maryland: American Assoc. Petro-
N,y deep weathering, and iron staining. tion. Contact can also be consolidated (to 1 ft thick) and contain quartz and phosphatic granules. glauconite (3-20%; most abundant in the lower 3-5 feet). Colors include light olive gray, brown- leum Geologists-Society Econ. Paleontologists and Mineralogists, p. 58-68.
\ Formation crops out along a thin belt along Raccoon Creek to the southeast of Mullica Hill. ish-gray, and light brown where weathered; medium dark gray to dark gray where fresh. Grades
== down into the Marshalltown Formation. Maximum 50 feet thick. Shown only on cross section. Doyle, J.A., and Robbins, E.I., 1977, Angiosperm pollen zonation of the Cretaceous of the Atlantic
4 A’ In cuttings from well 30-6741, the Vincentown is dominantly a light gray to dark brownish gray clay Coastal Plain and its application to deep wells in the Salisbury embayment: Palynology, v.1, p.
R that has a similar gamma-log signature to the Marlboro Formation described in the Wilson Lake site The Wenonah is late, but not latest, Campanian based on ammonites (Owens and others, 1998). 43-78.
5 ulli DESCRIPTION OF MAP UNITS where the Marlboro Formation is close to 50 feet thick (Miller and others, 2017). While the authors
Kml Tht 7 here include this clay in the Vincentown Formation on this map, it is possible that the Vincentown - Marshalltown Formation - Quartz glauconite sand, massive, fine- to medium-grained, and clayey. Miller, K.G., Browning, J.V., Aubry, M.-P., Babila, T., Baluyot, R.D., Esmeray-Senlet, S., Feigenson,
Tch | Cohansey Formation - Quartz sand, gravelly in places, typically cross-stratified (trough and pla- is thinner than we illustrate in cross section A-A’, and the upper part of the Vincentown Formation is Glauconite is very abundant in the lower few feet but increases upward to a nearly equal mixture M.D., Karakaya, S., Lombardi, C.J., Makarova, M., McCreary, S., McLaughlin, P.P., Mon-
nar-tabular). Medium- to very coarse-grained sand; gravel is commonly concentrated in the base of correlative with the Marlboro Formation. Generally 20-30 feet thick, with maximum thickness 70 feet of quartz and glauconite. Greenish black weathering to a greenish-gray, moderate olive-brown and teverde, D.H., Olsson, R.K., Smith, C.T., Sugarman, P.J., and Wright, J.D., 2017. Wilson Lake
channels. Dominantly an orthoquartzitic sand with traces of weathered feldspar and chert. Clay-silt when Marlboro Formation is included. light brown. While quartz and glauconite constitute the bulk of the formation, feldspar, mica, Site, in Miller, K.G., Sugarman, P.J., Browning, J.V., et al., Proceedings of the Ocean Drill-
= = % beds present locally near the top of the formation (Minard, 1965). Detrital heavy minerals may be up finely disseminated pyrite, and phosphatic fragments are present. Macrofossil assemblages ing Program, Initial Reports, 174AX (Suppl.): College Station, TX (Ocean Drilling Program).
/G@ = to several percent and ilmenite dominates among the opaque minerals. Contains local concentra- Based on its foraminifera, the Vincentown is late Paleocene in age (Olsson and Wise, 1987). At containing Exogyra ponderosa and Ostrea falcata (Minard, 1965) are abundant locally. Maximum 20
4 Ilic o tions of small to large clay-lined Ophiomorpha nodosa burrows. Sand is white to yellow and typically the Wilson Lake site, the Vincentown was assigned to calcareous nannoplankton Zone NP9 (upper feet thick. Shown only on cross section. Minard, J.P., 1965, Geologic map of the Woodstown quadrangle: United States Geological Survey
(o) i / @/ weathers to various shades of red and orange. In the adjacent Pitman East quadrangle, a core hole Paleocene; Miller and others, 2017). Geologic Quadrangle GQ-404, 1:24,000.
= at Wilson Lake contained intervals of interbedded laminated sand and sandy clay with rare burrows The Marshalltown is the basal transgressive unit of an unconformity-bounded cycle of sedimentation
= @ and common organic matter and interlaminated sandy clay to clayey sand in the upper Cohansey Tht | Hornerstown Formation - Glauconite sand, slightly clayey to very clayey (where weathered), dusky that includes the overlying Wenonah and Mount Laurel Formations. Olsson, R.K., 1964, Late Cretaceous planktonic foraminifera from New Jersey and Delaware:
Tht /—— ~\\§ | 58 | ~ 7N > (Miller and others, 2017). Maximum thickness 90 feet. Unconformably overlies the Kirkwood green to dusky blue green where fresh. Primarily fine-to medium grained glauconite sand, botryoi- Micropaleontology, v. 10, no. 2, p. 157-188.
o S N = ! / Formation. dal shaped, with some accordion forms. Traces of quartz, mica, feldspar, and phosphatic ma- The Marshalltown has been assigned to the middle Campanian nannofossil Zones CC 20-21 in
‘9% N ! 30-04918 | PN 3 Q- i N s terial. No bedding seen due to extensive burrowing (fig. 3). Its dusky green clay matrix, composed southwestern New Jersey (Sugarman and others, 1995). Olsson, R.K., and Wise, S.W., Jr., 1987, Upper Maestrichtian to middle Eocene stratigraphy of the
= \ 2 /K] \ 45 0 e Nz = = I ///“" No dateable material has been recovered from the Cohansey Formation in this quadrangle. Owens mostly of glauconite, helps distinguish it from the underlying Navesink. Maximum 20 feet thick. New Jersey slope and coastal plain: Initial Reports of the Deep Sea Drilling Project, Volume
S 5 ‘= ) \ e > [ " - W\ and others (1989) consider the Cohansey as middle Miocene in age, owing to the similarity of its The Marshalltown unconformably overlies the Englishtown Formation; along the contact, the XCIl, Washington, D.C., p. 1343-1365.
J i S < ‘; 15 “ 4 y ILo, = - \\ / palynomorphs to those of the Kirkwood Formation. Strontium (Sr) isotope age estimates for the upper The underlying contact with the Navesink Formation is unconformable and heavily bioturbated, Englishtown is extensively bioturbated with burrows filled with glauconite sand from the overlying
! = 2 == %-—”J) o N — part of the Kirkwood Formation (Sugarman and others, 1993) indicate that the Cohansey Formation irregular, and marked by glauconite- filled burrows containing bright green glauconite from the Marshalltown. Olsson, R. K., Miller, K. G., Browning, J. V., Habib, D., and Sugarman, P. J., 1997, Ejecta layer
L N 34 L The A © is no older than middle Miocene with an age of approximately 12 million years (Ma). Hornerstown Formation in the upper 1-2 feet of the Navesink. The contact is well exposed in a gully at the Cretaceous-Tertiary boundary, Bass River, New Jersey (Ocean Drilling Program Leg
> M (LELS 7 < 5 > in Mullica Hill (fig. 4) where the base of the Hornerstown is deeply weathered, partly cemented - Englishtown Formation - Quartz sand, fine to coarse grained, locally interbedded with thin to thick 174AX): Geology, v. 25, p. 759-762.
¢ Km ] o 4 \x\\x‘v/ U o754 - = ichwood Tkw | Kirkwood Formation - Sand, silt, and clay. Where sand is the dominant lithology, it is quartz with clayey glauconite sand that irregularly overlies a dark, clayey glauconite sand with lighter nests of beds of dark clay and silt. Medium-dark gray to dark gray. Sand contains considerable carbonaceous
13“7+ N O ) Lary 1 ﬁ \ — () ) minor feldspar, fine to very fine grained, in places medium, micaceous, with extensive iron oxide pyrite-rich burrows just below the contact. matter, feldspar, mica and glauconite; carbonaceous matter and pyrite are common in the clays Owens, J.P., Sohl, N.F., and Minard, J.P., 1977, A field guide to Cretaceous and lower Tertiary
oY 3 = > ) \\ NN < = //; (Leisegang) banding. Commonly massive bedded, although partially preserved trough cross beds (giving them a dark-gray color where unweathered). Maximum 20 feet thick. Shown only on cross beds of the Raritan and Salisbury embayments, New Jersey, Delaware, and Maryland: Ameri-
Tkw Tht [ a STV, % SRS N and flaser beds occur in some outcrops. Ophiomorpha nodosa burrows approximately 1 inch Based on its foraminifera, the Hornerstown is early Paleocene in age (Olsson and others, 1997). section. can Assoc. Petroleum Geologists-Society Econ. Paleontologists and Mineralogists, 113p.
AN \ / S 4§ & in diameter common in some beds in the adjacent Runnemede quadrangle (Sugarman, 2011). Thin
3 = = & A weathered mollusk shells were found in an outcrop along the South Branch of Raccoon Creek. - Navesink Formation - Clayey glauconite sand, massive-bedded, bioturbated (burrows up to 1” di- Wolfe (1976) assigned an early Campanian age to the Englishtown based on a distinctive assem- Owens, J.P., Bybell, L.M., Paulochok, Gary, Ager, T.A., Gonzales, V.M., and Sugarman, P.J.,
) === ! 3 Nl Locally can contain several percent ilmenite. Deeply weathered in outcrop to shades of orange (dark ameter that can be pyrite-filled), olive-gray, olive-black and dark greenish-black where fresh (fig. blage of palynomorphs. 1989, Stratigraphy of the Tertiary sediments in a 945-foot core hole near Mays Land-
= = ‘\ S— \ €, o — yellowish orange, grayish orange), yellow, reddish-brown, and light gray (Fig. 2). In the subsurface, 5); shades of gray and brown where weathered. Glauconite is botryoidal and predominantly medium ing in the southeastern New Jersey Coastal Plain: U.S. Geological Survey Prof. Paper 1484,
2 e P W 2 [ . the Kirkwood grades down to a darker (grayish-brown) clayey, micaceous fine to very-fine grained to coarse grained. Clay-silt content as much as 30 percent. Accessories include pyrite, mica, quartz kwb | Woodbury Formation - Clay, grayish-black to black, massive, and sandy (very fine-grained quartz). 39p.
m © 7 —— | Tkw S ) Lo v = ~ organic rich clay, laminated clay silt, and shelly silty clayey fine sand (Miller and others, 2017). sand, and phosphatic fragments. Vivianite is present in places as a replacement for shell material Conspicuously micaceous with major amounts of finely dispersed pyrite and carbonaceous materi-
— = ) \ SN 7 o \N\”& = ﬂ' Maximum thickness 80 feet. Unconformably overlies the Shark River, Manasquan, Vincentown, Hor- (Weller, 1907). Maximum 20 feet thick. al; locally contains several percent glauconite . Iron oxides fill fractures and occur in layers in most Owens, J.P., Sugarman, P.J., Sohl, N.F., Parker, R.A., Houghton, H.F., Volkert, R.A., Drake, A.A.,
N /,/”~ ) o0 L o8 s> 7 \ A nerstown, and Navesink Formations in this quadrangle. weathered beds. Maximum 50 feet thick. Shown only on cross section. Jr., and Orndorf, R.C., 1998, Bedrock geologic map of central and southern New Jersey:
‘ / o [ S\ 2N Sistop 4 J // 3 The basal few feet of the Navesink contains a thick-bedded glauconitic quartz sand with granules U.S. Geological Survey Miscellaneous Investigations Series Map 1-2540-B, scale 1:100,000, 4
, ¢ (581 ) 1 e — N A~ - %/ 9 The Kirkwood (in the Pitman West quadrangle) is assumed to be correlative with the Shiloh Marl and sand-size lignite fragments (reworked from the underlying Mount Laurel Formation), and black The Woodbury is lower Campanian in age (Owens and others, 1998). sheets.
/ ‘\ ~. // // member of the Kirkwood Formation, and is lower Miocene in age (20-21 Ma; Sugarman and others, phosphate pebbles. This zone contained indurated iron-cemented layers in an exposure in Mullica
(e N\ \ \| 4 v Q 1993). However, Miller and others (2017) had Sr-isotope age estimates of 22.6-19.4 Ma for the Hill, Gloucester County (fig. 6). Weller (1907) and Richards (1962) describe a fauna from the basal - Merchantville Formation - Intercalated, thick-bedded sequence of glauconitic sand and silt and Richards, H.G., 1962, The Cretaceous fossils of New Jersey: New Jersey Bureau of Geology and
\ N 1 - 9 ' ' Tkw = - - v y S Q@ Kirkwood at Wilson Lake, and correlated it with the Brigantine and Shiloh Marl Members. Miller and Navesink Formation that is dominated by pelecypods and gastropods at a former outcrop locality micaceous clayey silt. The glauconitic sand is grayish-olive, greenish-black, or dark greenish-gray; Topography Bulletin 61, 2 v., 266 p., 237 p.
.. S N 0\ inc = i = G /Vg/?s/r < % 4230" others (2017) also considered the Wildwood Member present at the Wilson Lake site based on in a hillside in the village (fig. 7). This same shell bed is shown at the base of a gully in Mullica Hill the clay-silt is shades of black and gray. Quartz and glauconite are the major sand components;
4230 )_ N W W ( - m ?,// N N "y % sequence stratigraphic analysis, although there was no shell material and Sr-isotope age estimates (fig. 8). feldspar, mica (colorless and green), and pyrite are minor constituents. Siderite- cemented layers are Sugarman, P.J., Miller, K.G., Owens, J..P., and Feigenson, M.D., 1993, Strontium-isotope and se-
= Q 400R2 N \ KY 4P ) & to confirm this correlation. common. The formation is highly bioturbated. Maximum 60 feet thick. Shown only on cross section. quence stratigraphy of the Miocene Kirkwood Formation, southern New Jersey: Geologi-
L) N @ 8 onY Q\ oLL ST 5 S Mot S Q The contact with the underlying Mount Laurel Formation is unconformable. This contact is easily cal Society of America Bulletin, v. 105, p. 423-436.
s T¢ 8}) N\ A\ eha . =~ o @,@ ylw A % Tsr-Tm| Shark River and Manasquan Formations, undivided - At the Wilson Lake corehole in the adjacent distinguished in the subsurface by the sharp positive gamma-ray response. The Merchantville is the basal transgressive bed of the unconformity-bounded coarsening-upward
/. © ’ . . . . ! . . _
= b @ { S m — = Sy r Pitman East quad, the Manasquan is approximately 17 feet thick, while the overlying Shark River o o _ cycle which includes the overlying Woodbury and Englishtown formations. Suggrman, P. J Mlller, K. G Bgrky, D apd Fel_genson, M. D., 1995, Uppermost Cgmpan
£ JE — = <= N Formation is 89 feet thick (Miller and others, 2017). The Shark River lithology is typicall ish The Navesink is Late Cretaceous (Maastrichtian) in age based on the occurrence of the planktonic ian-Maestrichtian strontium isotopic, biostratigraphic, and sequence stratigraphic framework of
o (8 3122581, || % Nwre= Gty Jy s ypiea y 8 gresis icrofossils Globot / (Olsson, 1964) and Lithraphidites quadratus and the previous! lle jan i i ites hi i in: i i : i
{Q 5 \ Ay | - D N | b to light b ish dv (fi rtz) ol ilt. with int Is of shell d al it microfossils Globotrucana gansseri (Olsson, ) and Lithraphidites quadratus and the previously The Merchantville is lower Campanian in age based on the ammonite Scaphites hippocrepis 1l (Ow- the New Jersey Coastal Plain: Geological Society of America Bulletin, v. 107, p. 19-37.
= dar|Grove O/ I & Q N\ { gray to light brownish gray sandy (fine quartz) clay silt, with intervals of shelis and glauconite. described macrofossils. The presence of the calcareous nannoplankton Nephrolithus frequens in d others, 1977
= AR Q) (& | - s ) \\ < Glauconite increases to over 20 percent in the base. The Manasquan Formation is clayey glauconite _ oSS pre P phrolithus 1req ens and others, )-
7 e 70 &4 \ N . sand overlain by glauconitic clay, greenish gray to dark greenish gray, with a trace of fine quartz the Navesink at Wilson Lake (Miller and others, 2017) also document a late Maastrichtian age. Sugarmaq, P. J., 2011, Bedrock geology of the Runnemede quadrang_le, Camden and Gloucester
== tE I - § ROSE DRD ) ) S \;\_< sand. Foraminifera are common. Since there are no observed outcrops and limited subsurface ) _ _ _ Kmg Magpthy Formation - Intercalated .qua'rtz sand and clqy, thin- to thick-.bec'ided.. Sand is Ii'ght- to Counties, New Jersey: N. J. Geological and Water Survey Open-file map OFM 86, scale 1 to
7 S P g @ 0 / hvsical loas in the Pit West quad le. the Shark Ri d M F Hi Kml | Mount Laurel Formation - Quartz sand, massive to crudely bedded, mostly medium, slightly glau- medium-gray or brownish-gray; clay is olive-black to grayish-black. Bedding is horizonta (laminated) 24,000.
5 y geophysical logs in the Pitman West quadrangle, the Shark River and Manasquan Formations are " , o . : . ) p S o .
\_ A - s undivided. Maximum thickness 90 feet. Shown only on cross section conitic and feldspathic (5-10%), with scattered dark, ovoid-shaped medium grained phosphate pel- and cross-stratified. The sand is fine to very coarse, well sorted within each bed, predominantly
2 \ < < § ’ ' y ' lets. G I thered to a light b | llowish b light C in th i i i ite- ite- i Weller, Stuart, 1907, A rt on the Cret: leontol f New J based on th
7 ~ \ ee pp g ets. Generally weathered 1o a light brown, pale yellowish brown or light gray. L.oarser in the upper quartz, and includes minor feldspar and mica. Pyrite-cemented and pyrite-coated sand concretions eller, Stuart, , A report on the Cretaceous paleontology of New Jersey based on the
// . wan A v - _ ° The Manasquan is lower Eocene in age based on nannoplankton zone NP11 at Wilson Lake, while S I;eet with grantulis :rjd k|;Jebbles; ﬁ:s lrlc/tlerveil flso clo]‘r)tamsé| reworkeéﬂ silauconllte (fro? th? Navzsmk are common. Carbonaceous material is abundant. str?tlgtrapglc lstud|1e130 ;)f George N. Knapp: New Jersey Geol. Survey Paleontology Ser., v. 4 (2
S % W j Em a \\ / - D@ N the Shark River is middle Eocene based on nannoplankton zones NP14b and NP16 (Miller and a qve) concentrated in burrows. 1he Mount Laure! ines downward 10 a clayey fine-to-medium . . . . v., textand pls.), p-
1 f e S s o others, 2017) grained quartz sand, with a noticeable increase in glauconite and mica. Burrows are common The Magothy is Upper Cretaceous (Santonian) in age based on pollen (Christopher, 1977).
’ " ) S ' - in outcrop, while fossils are rare (due to weathering), but common in the subsurface. Maximum Wolfe, Jack A., 1976, Stratigraphic distribution of some pollen types from the Campanian and
Y /i - 0 : N & 110 feet thick. Kp, | Potomac Formation, Unit 3 - Sand, fine to coarse, light colored, cross-bedded, somewhat gravelly, lower Maestrichtian rocks (upper Cretaceous) of the Middle Atlantic States: U.S. Geological
\ I IR N interbedded with clays that are white or variegated red and yellow. Beds of dark gray woody clays are Survey Prof. Paper 977, 18p., 4 pls.
< 4 Thkw 1 Z less common. Maximum thickness 300 feet. Shown only on cross section.
< {
N\ The pollen from the Potomac unit 3 is assigned to Zone Il (early Cenomanian in age; Doyle and
s = 8 I\ DNQ | o) Robbins, 1977
§ N \ S / —~ obbins, ).
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