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of the metamorphic basement rocks are described by Volkert and others (1996) and geo- contact with Potomac is marked by slightly increased gamma-ray peaks and slightly de- Maestrichtian sections of the New Jersey Coastal Plain, in Gohn, G. S., ed., Proceed 5 = C& 1600 bed
hysical data on their extent and depth are provided by Sandberg and others (1996) . ) ) T ings, U. S. Geological Survey workshop on the geology and geohydrology of the Atlantic ' Elz |82 - ] - gray be
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The elevation of the base of the Coastal Plain formations is shown in Figure 1. Surficial on pollen (Christopher, 1979). It is similar in age to the Potomac Formation, unit 3, and it 1 - <|o — 1500 ] - purple gray be
deposits of Pliocene and Quaternary age overlie the Piedmont rocks and Coastal Plain is possible that some of the Farrington beds could be included in the Potomac Formation Gronberg, J. M., Birkelo, B. A., and Pucci, A. A., 1989, Selected borehole geophysical logs .' o — 1000 | purple bed
formations in most of the quadrangle. Because of the thick surficial cover, bedrock out- Shown in cross section only. and drillers’ logs, no_rthern Coastal Plain of New Jersey: U. S. Geological Survey Open- : 2000 2000 ] - red purple bed
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crops are limited. The surficial deposits were mapped by Stanford (2002). Cuttalossa —— 2100 - d bed
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- Potomac Formation, Unit 3 - Quartz sand, fine-to-medium grained, and beds of clay Litwin, R. J., Sohl, N. F., Owens, J. P.,, and Sugarman, P. J., 1994, Palynological analysis o ¢Mb’§2(4§)110' —_—— 2200
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where unweathered. As much as 100 feet thick in southwestern part of quadrangle, Miller, K. G., Sugarman, P. J., Browning, J. V., Kominz, M. A,, Olsson, R. K., Feigenson, M. () ° 2500 — 2007
Ket | Englishtown Formation - Quartz sand, fine-to-medium grained, minor coarse sand, with pinches ot to north near Plainsboro Township. Sand includes some lignite, and minor D., and Hernandez, J. C., 2004, Upper Cretaceous sequences and sea-level history, | —=u 2600 ]
. . . . . ' ' in: i i i i . 2 Prallsvill — '
thin beds of clay and silt. Sand is white, yellow, and light gray where weathered, gray feldspar and mica. Silt and clay beds include abundant mica and lignite. The Potomac New Jersey Coastal Plain: Geological Society of America Bulletin, v. 116, p. 368-393. & o Mbri:?(i\%lg& _ 2700 7
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where unweathered. Silt and clay are light gray to brown where weathered, dark gray Formation in the map area is equivalent to the Potomac Formation, unit 3 (Doyle and Monteverde, D. H., Herman, G. C., Volkert, R. A., and Stanford, S. D. 2012, Bedrock geo- © ° — | —g 2007
to black where unweathered. Very fine-to-fine sand, silt, and clay are commonly thinly Robbins, 1977), based on pollen (Owens and others, 1998), and is of Late Cretaceous logic map of the Princeton quadrangle, Mercer and Middlesex Counties, New Jersey: ° o —;_ -e'_ 2000
bedded to laminated; fine-to-coarse sands are commonly cross bedded. Sand contains (early Cenomanian) age. Unconformably overlies Piedmont rocks N. J. Geological Survey Open-File Map OFM 72, scale 1:24,000. % ° o 3000 4 | —= 3000
common lignite and mica and minor glauconite; mica, lignite, and pyrite are common in Olsen, P.E., 1980, The latest Triassic and Early Jurassic formations of the Newark basin 00 ° T | — 0]
the clays. Flat, irregular shaped pyrite cemented sand concretions are found throughout (eastern North America, Newark Supergroup): Stratigraphy, structure, and correlation: A | — 2007
the formation (Owens and Minard, 1966). In the adjacent Allentown quadrangle to the ®p  Passaic Formation - Interbedded sequence of reddish-brown to maroon and purple New Jersey Academy of Science, Bulletin, v. 25, p. 25-51. - ° . -
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southwest, siderite concretions in the basal few feet contain casts of small gastropods fine-grained sandstone, siltstone, shaly siltstone, silty mudstone and mudstone, sepa- Olsen, P.E., Kent, D.V., Cornet, Bruce, Witte, W.K., and Schlische, R.W., 1996, High-res- o ° SOy Yor7 | 3s00 B 0]
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and pelycopods (Owens and Minard, 1966). Basal part of the formation is only presentin rated by interbedded olive-gray, dark-gray, and/or black siltstone, silty mudstone, shale olution stratigraphy of the Newark rift basin (early Mesozoic, eastern North America): o -_- 3600 ]
the very southeast of the quadrangle. Maximum thickness 100 feet in adjacentJ.amesturg and lesser silty argillite. Reddish-brown siltstone is medium- to fine-grained, thin- to Geological Society of America, Bulletin, v. 108, p. 40-77. . o | — oo
quadrangle (Stanford and Sugarman, 2008). Late Cretaceous (early Campanlan)_ In age medium-bedded, planar to cross-bedded, micaceous, and locally contains mud cracks, Olsen, PE., Kent, D.V., and Whiteshade, J.H., 2011, Implications of the Newark Super- ° o TD=3697.0 ft.
based on pollen (Wolfe, 1976) and ostracodes (Gohn, 1992). Grades downward into the ripple cross-lamination, root casts and load casts. Shaly siltstone, silty mudstone, and group-based astrochronology and geomagnetic polarity time scale (Newark-APTS) for o
L Woodbury Formation. In wells, transition to Woodbury is placed at a change from gray mudstone form rhythmically-fining-upward sequences as much as 15 feet thick. They are the tempo and mode of the early diversification of the Dinosauria, Earth and Environ- Figure 1. Elevation of the base of Cretaceous formations in the Hightstown quadrangle (red contours). Purple Figure 2. Stratigraphic column and gamma log of the Princeton corehole, it was drilled as part of the Newark Basin Coring Project
sand, or gray sand and clay, to gray clay. On geophysical well logs, transition to Woodbury fine-grained, very thin- to thin-bedded, planar to ripple cross-laminated, fissile, locally mental Science Transactions of the Royal Society of Edinburgh, v. 101, p. 1-33. line shpws contact of Stockton Formation (Trs) and pre-Mesozoic metamorphic rocks (OYu) beneath Cretaceous (Olsen and others, 199_6), whi_ch used offset corehole Ipcations to sample from just above the Orange Mountain Basalt to near the_base
is marked by increased gamma-ray intensity ) ’ ] Ce ' ' formations. of the Stockton Formation. It intersected the oldest units, from the lower Lockatong Formation through the basal Stockton Formation
s bioturbated, and locally contain evaporite minerals. Gray bed sequences (Trpg) are me- Owens, J.P., and Minard, J.P., 1966, Pre-Quaternary geology of the Allentown quadran- without penetrating into basement. Modified from Olsen and others, (1996). Member (Mbr).
TR St _ dium- to fine-grained, thin- to medium-bedded, planar to cross-bedded siltstone and silty gle, New Jersey: U.S. Geological Survey Geologic Quadrangle Map GQ 566, scale
_____ & b ERINCE Yoy - - Woodbury Formation - Silty clay with minor thin beds of very fine quartz and glauconite mudstone. Gray to black mudstone, shale and argillite are laminated to thin-bedded, and 1:24,000.
L 7:-_' st sand. Dark gray and black Wher.e.unweathered, yellowish brown to brown' where we'Jath commonly grade upward into desiccated purple to reddish-brown siltstone to mudstone. Owens, J.P.,, Sohl, N.F.,, and Minard, J.P., 1977, A field guide to Cretaceous and lower
; : ered. In more weathered beds, joints and layers are commonly crusted with iron-oxides. Thickness of gray-bed sequences ranges from less than a foot to several feet.  Unit Tertiary beds of the Raritan and Salisbury embayments, New Jersey, Delaware, and
Silt is composed of quartz, mica, and feldspar. Pieces of fine grained pyrite and lignite are is approximately 11,000 feet thick north of the map area. Due to the redefinition of the Mary]and: Amefican Asgociation of Petroleum Geologists-Society of Economic Paleon-
dispersed throughout. Siderite concretions (6 inches maximum) are present in the upper Triassic-Jurassic boundary the Passaic is now entirely Late Triassic, Norian to Rhaetian, tologists and Mineralogists, 113 p. New Jersey Well Permit No. | Latitude (ddmmss) | Longitude (ddmmss) | Elevation (ft) | Total Depth (ft)
..... part. (Owens and Minard, 1966). As much as 50 feet thick. Late Cretaceous (early Cam- (Olsen and others, 2011). Owens, J. P., Sugarman, P. J., Sohl, N. F, Parker, R. A., Houghton, H. F, Volkert, R. A., 28-09493 401624.5 743128.22 98 403
panian) based on pollen (Wolfe, 1976) and ostracodes (Gohn, 1992). Grades downward Drake, A. A., Jr., Orndorff, R. C., 1998, Bedrock geologic map of central and south- 28-05897 201606 7433561 95 265
i i i iti i . . . . . ern New Jersey: U. S. Geological Survey Miscellaneous Investigations Series Ma|
into the Merchantw!le Formation. In wells, transition to Merchantville placed at report of RI Lockatong Formation - Cyclically deposited sequences of mainly gray to greenish-gray, 1-2540-B. scal ey1'100 000 d y g P 21-0241* 401727 743640 100 122
change from gray silty clay to green clay or marl. and in upper part, locally reddish-brown siltstone to silty argillite and dark-gray to black 28-20220 401837 743359 105 191 B
shale and mudstone (Fig. 2). Siltstone is medium- to fine-grained, thin-bedded, planar Parker, R.A., and Houghton, H.F.,, 1990, Bedrock geologic map of the Monmouth Junc- 23-791* 401940 743353 80 150
- Merchantville Formation - Glauconite sand, glauconite silt and sand to clayey silt. Olive, to cross-bedded, with mud cracks, ripple cross-laminations and locally abundant pyrite. tllf>2n4qouggrangle, New Jersey: U.S. Geological Survey, Open-File Report 90-219, scale >8-16120 202058 723559 968 110
dark gray, black where unweathered, olive brown to yellowish brown where weathered. Shale and mudstone are very thin-bedded to thinly laminated, platy, locally containing e A 102209 23649 50 3697
Beds are generally thick, massive, and intercalated. Iron cementation is common.  Glau- desiccation features. Lower contact into Stockton Formation defined in drill core samples Ries, Heinrich, Kummel, H. B., and Knapp, G. N., 1904, The clays and clay industry of New 28-07800 201642 43056 1 965 260 [ | FI'
g 9 conite and quartz are the major sand components. Quartz sand is chiefly very fine to fine of the Princeton corehole (Fig. 2; Olsen and others, 1996) and placed at base of lowest Jersey: N. J. Geological Survey Final Report, v. 8, 218 p. 81053 107018 —T3091 1 105 196 nigeology.org
& 2 grained. Many of the glauconite grains are accordion form (Owens and Minard, 1966). ; ; P ) o i
8 a Vinor feld ) o 4 ovrit Cin the it beds wh : continuous black siltstone bed (Olsen, 1980). Due to limited outcrop exposures borehole Sandberg, S. K., Hall, D. W., Gronberg, J. M., and Pasicznyk, D. L., 1996, Geophysical in- 28-04849 402109 743013 107 212
E % _ inor feldspar, mica (colorless), an pyl-'l €, exceptin the clayey Silt beds W ere_ mica logs were used to define the basal contact of the Lockatong. Maximum thickness of unit vestigation of the Potomac-Raritan-Magothy aquifer system and underlying bedrock in
is more common. As much as 60 feet thick. Late Cretaceous (early Campanian) in age regionally is about 2,200 feet (Parker and Houghton, 1990). Lockatong is Late Triassic parts of Middlesex and Mercer counties, New Jersey: N. J. Geological Survey Geologic Table 1. New Jersey well permit number and total depth of wells used in cross-sections. * USGS Ground Water Site
based on ammonite fossils (Owens and others, 1977). (Norian) in age (Olsen and others, 2011). Survey Report GSR 37, 33 p. Inventory number (ddmmss = degrees, minutes, seconds)
) ) o ) ) Stanford, S. D., 2002, Surficial geology of the Hightstown quadrangle, Middlesex and Mercer
- Magothy Formation - Quartz sand and thin to thick interbeds of clay. Sand is white to - Stockton Formation - (Upper Triassic) - Unit is interbedded sequence of gray, gray- counties, New Jersey: N. J. Geological Survey Open-File Map OFM 44, scale1:24,000.
yellow where weathered, light gray where unweathered. Silt and clay are white, yellow, ish-brown, or slightly reddish-brown, medium- to fine-grained, thin- to thick-bedded, poor- c
ink where weathered, gray to black where unweathered. Sand is fine-to-coarse grained ’ ° ' Y ' ’ ' X ’ P Stanford, S. D., Monteverde, D. H., Vokert, R. A., Sugarman, P. J., and Brenner, G. J., 1998, 2
FJ . thered, [¢] ' y . 5 g ) ly sorted to clast-imbricated conglomerate (Fig. 2), planar to trough cross-bedded, and Geology of the New Brunswick quadrangle, Middlesex and Monmouth counties, New §
includes minor lignite, pyrite, mica (clear), and feldspar. Pyritic cemented sands can local- ripple cross-laminated arkosic sandstone, and reddish-brown clayey fine-grained, sand- Jersey: N. J. Geological Survey Open-File Map OFM 23, scale 1:24,000. <
ly form thin beds. Clay is commonly micaceous and lignitic. Sand is cross bedded to lam- stone, siltstone and mudstone. Coarser units commonly occur as lenses and are locally _ 2
inated. Silt and clay are interlaminated or thinly interbedded with very fine-to-fine sand, - , - . Stanford, S. D., and Sugarman. P. J., 2008, Bedrock geologic map of the Jamesburg quad- @
| e J 0 3 feot thick. Th cal graded. Fining upwards sequences are common, the finer grained beds are bioturbated. rangle, Middlesex, Monmouth, and Mercer Counties. New Jersey: N. J. Geological Sur- %
or, less commonly, In beds and lenses up 1o s feet thick. The gamma-ray geophysica Conglomerate and sandstone layers are deeply weathered and more common in the low- vey Open-File Map OFM 72, scale 1:24,000. & o
log from the Borough of Hightstown (Sections B-B', C-C’) has a high intensity 25 ft thick er half; siltstone and mudstone are generally less weathered and more common in upper . pn o e
interval interpreted as clay-silt above the Magothy sand that is included in the Magothy half. Lower contact is an erosional unconformity. Thickness is approximately 4,500 feet. Sugarman% tF;] ‘]"SSt';? f;‘)rdt,)s. D., (gwenf, ‘]M%’d?nd Bren dm:/rl' G.J, fr? %5 B?.d rocll\<l g‘;eog) gic g. 8 5
: . : ) o . ) map of the South Amboy quadrangle, Middlesex and Monmouth Counties: N. J. Geo- = - @ '
as a possible equivalent of the Amboy Stoneware Clay, Morgan, or Cliffwood members. Stockton is Late Triassic, Carnian to Norian (Olsen and others, 2011). logical Survey Open-File Map OFM 65, scale 1-24,000. A N o M A
Owens and others (1998) maps this 25 ft bed as the Cheesequake Formation, a slightly
A glauconitic, micaceous clayey silt (Sugarman and others, 2005) (Litwin and others, 1994) Pre-Mesozoic Rocks, Undivided - (Mesoproterozoic to Ordovician) — Heterogeneous Volkert, R. A., Drall<e, A. A, Jr., Sugarman, P. J., 1996, Geology, geochemistry,_and tec- 200 200
that is located unconformably above the Magothy to the northeast of Hightstown (e.g. the ) ) ) ) ) ) ] ) tonostratigraphic relations of the crystalline basement beneath the Coastal Plain of New
h Amb drandl yh- . N gofyTo h h d.g I (e.0 - assemblage of medium-grained gneiss, granite and schist that include a wide variety of Jersey and contiguous areas: U. S. Geological Survey Professional Paper 1565-B, 48
South Amboy quadrangle). This interval in question is shown with a diagonal pattern on rock types. Not exposed in the map area but known to be present in the subsurface based p. 100 — 100
cross sections B-B’ and C-C'. As much as 150 feet thick. Late Cretaceous (Turonian-Co- on logs of borings and water-well records and the projection of crystalline rocks from the el 3 A 1076 St S f ey f e . | 5 ;:S';drfiéi'ai'bfebééﬁs""v el e e L e e L e e
niacian) in age based on pollen (Christopher, 1979, 1982; Miller and others, 2004). Un- ; : olre, J. A., , Stratigraphic distribution or some polien types from the Campanian an e e
¢ bl lies the Raritan F tion. | I tact with Rarit laced at ¢ Princeton quadrangle (Monteverde and others, 2012). The contact of these crystalline lower Maestrichtian rocks (upper Cretaceous) of the Middle Atlantic States: U.S. Geo-
contormably overlies the raritan Formation. In wells, contact with raritan placed at repor rocks and the sedimentary rocks of the Newark Supergroup are shown by a purple line logical Survey Professional Paper 977, 18 p. _ 0 0
of change from light sand to clay. On geophysical logs, contact with Raritan marked by (Fig. 1; modified from Sandberg and others, 1996) where buried beneath Coastal Plain g
increased gamma-ray intensity and decreased resistance. sediments Wolfe, J. A., and Pakiser, H. M., 1971, Stratigraphic interpretation of some Cretaceous mi- =
’ crofossil floras of the middle Atlantic states: U. S. Geological Survey Professional Paper 8 -100 -100
. . . . . . 750-B, p. B35-B47. <
Kr Raritan Formation - Includes two informal members in this quadrangle: the Woodbridge w
w
Clay and the Farrington Sand. In the outcrop, the members are not mapped owing to 200 200
sparse exposures. Another member, the “Raritan fire and potter’s clay” of Cook (1878)
and Ries and others (1904), underlies the Farrington Sand in the New Brunswick area.
This unit includes a lower clay (the “potter’s clay”) which is predominantly a red, white, and -300 -300
gray clay derived from weathering of shale and mudstone (Stanford and others, 1998),
and is included with the Stockton Formation on this map, and an upper, discontinuous,
gray sandy clay (the “fire clay”) which is near the base of the Farrington Sand and is
included in that member, or with the underlying Potomac Formation, on this map. Total c 5
thickness of the Raritan Formation in the quadrangle is about 180 feet. Thins to the south- -% *§
west, where it pinches out in West Windsor Township. ) 2
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