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GEOLOGY OF THE NEW BRUNSWICK QUADRANGLE
MIDDLESEX AND SOMERSET COUNTIES, NEW JERSEY

EXPLANATION
GEOLOGIC MAP SYMBOLS

GEOLOGIC MAP SERIES OFM-23
SHEET 10F 3

Contacts of surficial deposits - solid where well-defined by landforms;
short-dashed where featheredged, gradational, or interfingered; long-
dashed where approximate; dotted where covered by fillor water

where exposed bye excavation.

Contacts of Cretacrous formations - dashed where approximate or gradational;
bold-dotted where concealed by surficial deposits.

Contacts of bedrock formations - solid where well-defined; dashed where
approximate; dotted where concealed by surficial deposits; dashed and
queried where inferred beneath thick Creataceous and surficial deposits.

Fault - solid where known: dotted where concealed; dashed and queried where

uncertain.
Strike and dip of beds

Limit of excavated area - line at perimeter, tick marks inside. Contacts
within these areas are drawn to reflect their approximate location in the
excavated topography at the time of mapping. In many places this
topography is substantially different from that on the base map.

Fluvial scarp - line at top of scarp, ticks on slope. Cut into unit Tp
during early to middle Pleistocene dissection.

Paleocurrent measurement - arrow indicates paleoflow direction, "x"
indicates location of measurement. Measurements made on tabular,

planar cross beds.

Sand, gravel or clay pit - active in 1991

Sand, gravel or clay pit - inactive in 1991

Quarry - inactive in 1991

Abandoned copper mine

Boring with log in Table 1 - location accurate to within 100 feet

Boring with log in Table 1 - location accurate to within 500 feet

Hand-auger hole penetrating underlying Coastal Plain formation - number
is thichkness, in feet, of overlying surficial deposit.

Radiocarbon-dated sample - upper two numbers are age and error,
respectively in years before present. Lower number is laboratory

reference number.

Sample analyzed for pollen - pollen zone indicated by roman numerals.

Shallow topographic basin - line at rim of basin; dot in the bottom of
basin. May contain thin swamp deposits in places, although larger
swamp deposits in the basins are mapped with unit Qs. Drawn where
clearly visible on 1:12,000-scale aerial photographs taken in 1979.
Other basins, now destroyed by urbanization or obscured by thick
vegetation, are shown by the base-map topography. These basins are
likely of late Wisconsinan periglacial origin (Wolfe, 1953).
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Surficial geology by S.D. Stanford, 1991
Cretaceous geology by S.D. Stanford and P.J. Sugarman, 1991
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INTRODUCTION

Bedrock in the New Brunswick quadrangle includes shale and mudstone of

Coastal Plain Formations

- MAGOTHY FORMATION (Darton, 1893)—Quartz sand, white to

structural symbols using the weighting factor at specified locations on maps

(Herman and others, 1993; M. A. French and G. C. Herman, MesoPlot v. 1.0,
unpublished program on file at the N. J. Geological Survey). The longer the

length of the symbol the more dominant the joint orientation. All plotted data on

Bulletin 57, 156 p.

Northwest block

Fautt sliver block

OPEN FILE MAP OFM 23
SHEET 3 OF 3

of clay (Kmg)

Triassic age, intruded by diabase of Jurassic age. These rocks dip gently to the yellow, micaceous, commonly interbedded with thin to thick, gray the map show strike trend. The bottom of the flag symbol marks the location of eom x e e " scm x e, i "
northwest, and crop out in the northwestern part of the quadrangle. They carbonacefms clay and silt. In places fhc clay is ox|d'1zefi to white, the outcrop. Dip values are divided into 30-degree sectors. Dips of 1 to 29 3 z =n w1 s e Southeast block
unconformably overlie schist and gneiss of Middle Proterozoic to Cambrian age, red, and pink. Locally, the clay contains pyrite and lignite. Sand is degrees are marked by open flags; half-filled flags mark dips of 30 to 59 »n 3 m Heim & 2a mm x Wk I
which occur in the subsurface in the southeastern part of the quadrangle. The typically cross-stratified, although laminated beds are common. In the degrees; filled flags marks dips of 60 to 89 degrees. Flag placement shows wH 1o, mom & Ty = ! il !
bedrock formations are onlapped to the southeast by sand and clay of Sayreville-South Amboy area, just east of the New Brunswick direction of dip. Some joints with identical strike trends and opposite dip an o1 o o = . JOINT TRENDS BEDDING TRENDS »>5 1 B x5 i ®
Cretaceous age. The Cretaceous sediments dip very gently to the southeast and quadrangle, extensive clay-pit exposures permitted the naming and direction will have different symbol lengths because the statistics were x5 : = mm s = Northwest block o 5 = #° a2 =
crop out in the central and southeastern parts of the quadrangle. The bedrock mapping ?f clay beds within th.is sequence, which was formerly calculated on dip azimuth. Heis 7 o w8 oc bl li E “o @ B
and Cretaceous sediments are discontinuously overlain by surficial deposits of included in thf: Raritan Fonnatl?n (Cook, 1878; Ries and others, s 3 © Smm o« wKr " mme ok we W " =2 1= »n» : n
sand, gravel, mud, and peat of late Tertiary and Quaternary age. 1904). Later, intervening sands in the same arca were named as part Joint data are important to fully characterize the water-bearing properties of the Hety & wo s o wo 3 3 »n s = s 1
of an aquifer investigation (Barksdale and others, 1943). Berry bedrock. Because the bedrock generally lacks primary porosity, joints and other rer I =n s = “wo n ag E E e
These rocks and sediments are described in detail below. Table 1 provides (1505) corrclated_ the uppermost beds of the Raman with the fractures control the occurrence and movement of ground water. Models invoke mewm 1 ® E E’: E = =e o= -in 5 &
drillers' logs of selected wells and test borings. These data show the thickness of Magothy Formation of Maryland, based on their fossil flora. Owens cither bedding-parallel fractures (Vecchioli and others, 1969; Michalski, 1990) 1w ~n oL weerE Wi z 7
surficial deposits and the underlying bedrock or Cretaceous formation. Figures 1 and Sohl (1969)_’ Wolfe and Pakiser (’971)- Owen.s and.others or vertical fractures (Vecchioli, 1967; Spayd, 1985) as the dominant control on ot ;& »» 3 @ e =
and 2 provide data on joints in the bedrock units. (1977), and Christopher (1979) provide more detailed bio- ground-water movement. Hybrid models suggest that either flow cannot be mn ;@ ovter circle « 8 x emter clrele = 24 5 &ﬁ E &
:h"“?mph'c control for these units, and redefined additional beds of defined by bedding fractures or vertical joints alone but that both must be mm 1 » (106:52) 1381 e E
¢ former Raritan as Magothy. In the South Amboy arca the considered (Houghton, 1990; Lewis, 1992). All models show that the bedrock new :ox i ter clrcle - 15 x
DESCRIPTION OF MAP UNITS Magothy now includes, from oldest to youngest, the following aquifers are anisotropic and ground-water flow is generally parallel rather than ™z om i 1 - 256124) A
:;Irf:bn:alsmembem: South Amboy Fire Clay, O_ld Bridge Sand, perpendicular to bedding strike direction. The same models characterize prt s R e
Surficial Deposits " tl):e ‘0';;‘;“"1‘%“?- Morgan beds, and Cliffwood beds (Owens dominant joint trends as either parallel to the strike of bedding or perpendicular Central biock Southeast block
. gﬂ o fi, 7). These members may extend into the New to it. The data presented here suggest that the dominant joint trends more closely wCTE x WKL bIr " outer clrcle « 1 x outer clrcle = 3 x 2b
- Surficial deposits are mapped where they are generally continuous and greater runswick quadrangle but exposure and subsu-rfacc data are not parallel the strike of the major faults rather than strike of bedding (figure 2). -3 2 = > = ! All loctions combined
than 3 feet thick. Where no surficial deposits are mapped, discontinuous sufficne:m t? map men'.l. The Magothy is Turom'an-Comaclan (Nto -3 » was !} = (106:52) {58:58)
colluvium and alluvium, generally less than 3 feet thick, may overlie the mapped Sa.nloplan In age (Christopher, 1979, 1982). It is as much as 180 feet »-n E E =% 3 =& Central block Joints Bedding
bedrock or Cretaceous formations. Bedrock units generally have a mantle of thick in this quadrangle. REFERENCES 2 1 0= TR . o
weathered material overlying unweathered rock. This material is not mapped . ~r : % O I ) . x m " mow  x m o "
separately from the bedr:ckgfommtion. On the Passaic and Lockatong ;‘_‘RITAN FRRMA'I‘IQN (Cook, 1868)--Includes two informal members in Barksdale, H. C., Johnson, M. E., Schaefer, E. J., Baker, R. C.,and »» : e EE ; E 5 3 “: - ] L:!,- " ‘: = 1 —-o 1 = S22
Formations, the weathered material is a reddish brown, reddish yellow, and gray 18 quadxang'c. 'he Farrington Sand and ﬂ;c Woodbridge Clay. Aﬂo‘hﬂ' DeBuchananne, G. D., 1943, The ground-water supplies of Middlesex County. vein ;7 1 i 11 »n 3 1 »n ¢ 3 »5 0 e x® i &
clayey silt with variable amounts of angular rock fragments. It is generally less member, the "Raritan fire and potter's clay” of Cook (1878) and Ries and others New Jersey: N. J. State Water Supply Policy Commission Special Report 8 ’ - e 1w et =z r =9 % n -5 ®» B
than 10 feet thick. On diabase, it is a reddish yellow sandy clay with many (1904), underlics the Farrington Sand and was mapped by Cook (1878) and Ries 160 p. pee ’ e & 7 oxs 3 = “wo s on m~n 't x~n i = »>n s .
angular rock fragments and some to many rounded diabase boulders, also and others (1904) in the northeastern part of the quadrangle. This unit includes a metm T ﬁ% E » foab s ez u »% 1 = . s b
generally less than 10 feet thick. The Cretaceous deposits are oxidized and lower clay (the "potter’s clay”) which is predominantly a red, white, and gray Berry, E. W., 1905, The flora of the Cliffwood clays: N. J. Geological Surv i:-‘" Z:E ¢ 7 e 4 E wow 1+ m wem 15 wein 3 % eim 1 s
mineralogically altered but weathering has not significantly changed their grain clay derived from \..\reathenn.g 9f shale and mudstone of the Passaic and Annual Report for 1905, p. 135-174. o ¢ < ez : o > 1w mn 3 6 =m ¢ B e 7
size. Throughout the quadrangle, gravel and matrix material derived from the Lockatong Formations, and is included in those formations on this map; and an om : m o i m oo beg R ey 1 w2
* ’ i T " " - : 9209 muter circle = 13 » 250-259
Pensauken Formation have been mixed into the upper several feet of the upper, d.lscontmuous, gray sandy cla.y (the "fire clay™) which is near the basc of Berry, E. W, and Hawkins, A. C., 1935, Flora of the Pensauken Formation in == . rzs:'ml;) ; foeiid ¢ = S e W ¢ ® b <
weathered material by soil processes. the Farrington Sand and is included in that member on this map. New Jersey: Geological Society of America Bulletin, v. 46, p. 245-252 ™zn e ® . Mo 1 (256:124) *m 2 ®
- 40, p. ~LJL. o9 1 & %29 3 =
Wi . X . . ™29 2 w w3 -
SRy ARTIFICIAL FILL-Excavated and, sl clay, grael ock and (ko] mitc)ao?n:g?csic ;?IL?‘Y—CI:a_y::d il dark gray. massive, it Christopher, R. A., 1979, Normapolles and triporate pollen assemblages from e =m o= — or
man-made materials (bricks, cinders, ash, construction debris). In rica, fignite (typically fine grained), and pyrite. Locally the Raritan and Magothy Formations (Upper Cretaceous) of New Jersey: mim : & se® 1 » wtor chrele - 15 x . 99.341] ter circle - @ x
railroad and road embankments, dams, and made land. As much 60 lmerlar'nmalcd wn.h white to yellow quartz sand. Small (less than | Palynology, v. 3, p. 73-121. ¥ ™= i o (251:103) e (305:301)
feet thick. Many small areas of fill are not mapped. Extent of fill foot thick) lense-like masses and slabs of gray to brown siderite are M
based on aerial photographs taken in 1979 and 1986. cﬂmf;ﬂghe Woodbridge Clay is as much as 120 feet thick in this Christopher, R. A., 1982, The occurrence of the Complexiopollis- Atlantopollis , . Fautt sliver block Fautt trends
q gle. fone ({)a?';olmorphs) in the Eagle Ford Group (Upper Cretaceous) of Texas: Diobase Alljoints Sm o x ek . i et "
2 H FILL--Trash and construction debris mixed and covered . . o ournal of Paleontology, v. 56, p. 525-541. e x mx x = =
////A Lma silt. an dﬁn;nﬁ;s much aslwo feeI: thi::k The.Woodbndge has been assigned to the Complexipollis-Atlanto- & P : w2 = . %"— S ":, d 1 =n n ot o "
Y silt, . : pollis pollen assemblage zone of Cenomanian age (Christopher, Cobban, W. A.. and . »n 3 w1z »h 5 @ .1 » o
_ , 1979), or Pollen Zone IV. It has also been assigned to the upper th o e Kennedy, W. 1, 1990, Upper Cenomanian ammonites from =2 i 2 =2 5 = e o ==
ALLUVIUM--Sand, silt, pebble-to-cobble gravel, minor clay and Cenomanian based o the onites Metor , ppe e Woodbridge Clay member of the Raritan Formation in New Jersey: Journal »n s & =L 3 = i 8 0 ot
; : f organic ma trix is reddish amm oicoceras bergquisti and of Paleontology, v. 64, p. 845-846. ey 3 an I = 5 s
peat. Contains variable amounts of organic matter. Matrix is red M. et P
brown, yellowish brown, dark brown, light gray. The sand is et::;gnonoceras P (Cobban and Kennt?dy, 1990). Samples in this mim o 7 e i o= ~n 3
predominantly quartz, shale fragments, and mudstone fragments; with gu:ts of%:c ((:?caft]mnslrlotled on map) yielded Zone IV pollen and Cook, G. H., 1868, Geology of New Jersey: Geological Survey of New Jersey, gﬁ E E mw 3w w3
variable but minor glauconite, mica, and feldspar. The gravel consists ysts ol the dinotlagellates Cyclonephelium distinctium, Trenton, N. J., 900 p. ’ ez z % e 0z
of shale, mudstone, quartz, qt;anzitc. ironstone; and chert, diabase, Hystrichospheridium recurvatum, and Cleistosphaeridium sp. Fordioid E E ein 1 7
and sandstone. As much as 15 feet thick (estimated). Alluvium along (Kt | AND--Q . . Cook, G. H., 1878, Report on the clay deposits of Woodbrid ¢, South Ambo mm 2 oz e 37
streams draining shale terrain has reddish brown fine sediment with - FARRINGTON § o sand, whitc, yellow, and pink, and other places: Geological Survey of New Jersey Tfemon,gN J., 380 ” C mw 37
much shale in both the sand and gravel fraction. Alluvium along oravel and mommenty tnterbedded with thin beds of angular granule ’ R =2z
streams draining Cretaceous sediments is brown o light gray and g‘l@co ‘:: fom:;)llno;;] ‘;:a t'; r:;k gr:)sz c:‘aﬂ and sn!t beds. It rests Dartop, N. H., 1893, The Magothy formation of northeastern Maryland: s 3 W evter clrcle + 31 x outer circle = 41 x
contains chiefly quartz and mica in the sand fraction. Older surficial 'y on weathered rocks of Mesozoic age, and is as much American Journal of Science, 3d series, v. 45 p. 407419 outer clrcle £ 12 x wrn i outer clrcle « 1 38 ‘ :
. - . . as 100 feet thick in this quadrangle. Lower parts of the Farrington ’ : 441 = 1 w7 (669:341) ) :5) euter clrcle = 33 x
deposits (units Tp, Qtu, and Qtl) contribute glauconite and feldspar to be i . . (44:13) xez 1 & N at125  bedrock (Trl)
the sand fraction, and quartz, quartzite, ironstone, chert, and may be time-equivalent to the Potomac Formation. Darton, N. H,, Bayley, W.S., Salisbury, R. D., and Kummel H. B 1908 oot iz e !
> ' . ription of the P A : » ) » 1. B., 1908, I = 106 23-61 0-50 yellow fine-to-coarse sand with pebbl
sandstone to the gravel fraction. The Farrington is Cenomanian in age (Christopher, 1979). It has been FDescolio ll?f, g ¢ Passaic quadrangle: U. S. Geological Survey Geologic Atlas, %E % § i with pebbles
@) ESTUARINE DEPOSITS--Peat and organic-rich clay and sl assai:ﬂz :; $: :paf::. ga::‘ ?_:o l:::l:;: azdo::: 11: ;ﬁ mgm af::l 9;9r)ih . ww io& Figure 2.-(a) Rose diagrams showing the comparison of strike trends of joints fgil.?ga $§ ;‘::m(xfo:m sand (Krf)
brown to dark gray; minor sand and shells. A much a 35 thick. Aontoy ot the Faringion from the adjacent South Amboy and Pe Gronberg, J. M., Birkelo, B. A., and Pucci, A. A., 1989, Selected borchole and bedding for each structural block. (b) Comparison of all joints against 108-114 gray, white, pink clay (weathered Jd?)
om Lcsl]i: A S o ;l)ohca assemblages (wngncn geophy?!ca] logs and drillers' logs, northern Coastal Plain of New Jersey: U.S. . bedding and fault trends. Fault data include 24 digitally identified linear 114151 diabase bedrock (Jd)
@ SWAMP DEPOSITS--Peat and organic-rich clay and silt, minor ample collecte;l e u;c i uad;m f]: phi mS::mty_, 1989). One Geological Survey Open-File Report 87-243, 133 p. !'-’Igure _1 .--R_ose diagrams of bedrock joints, grouped by structural block. See segments tracing all mapped faults on the quadrangle and 16 outcrop-scale
sand, brown to dark gray. As much as 10 feet thick. Wood and peat laminated gray silt and whit:ll "3 N Emmdtb Rt;‘c’ﬁ' from joint orientation map on sheet 1 for location of structural blocks. Numbers in structures measured in the field. 107 2347 0-25  yellow, orange, brown sand (Tp)
from the base of swamp deposits in a basin near Fresh Ponds yielded contat a0 Lomn and whit 0 y;do:ran:em X in m:::dtmnal' Herman, G. C,, Frencl}, M. A., and Monteverde, D. H., 1993, Automated parentheses below t!lC diagrams are the number of measured joints and number 25-69  gray clay and some sand (Krw)
radiocarbon dates of 9805462 yrs B. P. (GX-17456), and 6910£120 generally associated with oldwder b I g he ﬂ;nmngt?n]l species mesostructural analysis using GIS, beta test: Paleozoic structures from the New of outcrops, respectively, for each block. 69-201  white, orange, gray fine-to-coarse sand,
yrs B. P. (1-16768) from depths of 5.5 and 3.5 feet respectively. Peat e Woiheed .\ pal y:;mozrg typically seen in Jersey Great Valley region: Geological Society of America Abstracts with some clay and lignite (Krf)
from the base of swamp deposits in a second basin half a mile to the g Y. and s assigned to Zone HI-1V. Programs, v. 25, no. 2, p. 23. 2701 redhand clay (wea )
south yielded a radiocarbon date of 38504100 yrs B. P. (1-16769) 108 SC-11H 0-7 yellow clayey sand (Tp)
from a depth of 4 feet. Peaty sand at a depth of about 6 feet at the Bedrock Formati Houghton, H F., 1990, Hydrogeology of the early Mesozoic rocks of the 7-15  light-gray ig}' (Krw) P
bottom of organic sediments in the bog around Helmetta Pond (exact ons Newark Basin, New Jersey: in, Kroll, R. L., and Brown, J. O., eds., Aspects of sand and some clay, with pink, blue, and 62-80  hard gray shale (Trl) 1544 light-gray fine sand (Krf)
location unknown) yielded a date of 9649+60 yrs B. P. (QL-1082) - DIABASE (Lower J ic)--Fi . o Smlll:ldwatcr in New Jt:'lsey. field guide and proceedings of the seventh annual Table 1.—Selected well logs milky quartz grains (Krf) gray 62  SC--42 0-2 clayey brown peat (Qal) 83-183  gray sandy clay (Krw) 44-56  light-gray clay and a little coarse sand
(Watts, 1979). These dates indicate that swamp deposits have been . ower 1}rasslc)_-- ine-grained !o_ apl'lamtu_: dikes (?) and meeting of the Geological Association of New Jersey: Union, New Jersey, Kean 50-55  white kaolinite clay, a few diabase and 44  SC-4H 0-15 yellow medium sand (Tp) 2-39 brown medium-to-coarse sand (Qt!) 183-206 gray medium-to-coarse sand with some layers (Krf or weathered Jd)
gradually accumulating since at least the early Holocene. stls and medium-grained, discordant, sheet-like intrusion of dark- College, p. E1-E36. S ifier! . sandstonc fragments (weathered Jd) 15-72  light-gray to light- flow fine to-medi 3961 white to yellow medium-to-coarse sand. 1 of gray clay (Kr) 3639 coarsc-grained disbase (Jd)
m to dark greenish-gray, sub-ophitic diabase. Massive-textured, :"” Identifier Driller's Log 5560  greenish-gray clay (weathered Jd) sand (Krf) ye - um little gray to white clay (Kmg) e
. » and sparsely fractured. Composed dominantly of plagioclase Kaeding and H G i * 72-717 to oli la =58 011" yellow sand and pebbles (Qu) 109 281563 035 coarse yellow sand and gravel (Tp)
- . * * Pl = = thered Trl : : .
L(?WE:( TfERBACE DEP‘?S"S s,:hnd’u::_]t' m:blcz%r?vcl, '::)d clinopyroxene, and opaque minerals. Contacts are typically fine- (FMS): a m so crman, Cf' 1988, P:wlt! data dmanagerpcnt system . . 21 28-5270 log by H. F. Kasabach, NJGS 77-79 $§ b,:; my(;ﬂ;r (wes ) 63 SCs 0-7 reddish-brown sand and gravel (Qd) 11-80  white, yellow, gray finc-to-medium sand, 35-52  gray clay and sand (Krf)
minor clay forming stream rraces with surfaces to eet a ve grained, display chilled, sharp margins and may be vesicular a djacent data: N. J. Geolonical fstwm P;_Dgih‘::n or organization and analysis of geologic Depth (feet) Description 0-20 fill over brown to dark-gray clay (Qm) 7-63 interbedded white to gray fine-to medium some clay, mica, and lignite (Kmg) at52  rock (Jd)
modern alluvial surfaces. Matrix is reddish brown, yellow, brownish to enclosing scdimentary rock. Exposed in area in sills alon the SN ogical Survey Technical Memorandum 88-4, 48 p. 20-35  brownish-orange to yellowish-gray sand 45 SC-5H 07 gritty light-gray clay (Krf) sand and clay (Kmg) 80-97  gray sandy clay (Krw)
yellow, and reddish yellow. Sand and gravel composition is similar to Raritan River east of Highland P pos d.':ap i atel g . and gravel (Qtl) 7-15  yellow clayey medium-to-coarse sand (Krf) . 110 281775 0-58  brown and yellow sand and gravel, a little
unit Qal, although organic matter is absent. The dependence of color . cr east of Highland Park, in a dike approximately 1.9 Kummel, H.B., 1897, The Newark Syste rt of : New I NIGSfiles 0-19  river mud and meadow bog (Qm) 35-40  light-gray medium-to-very coarse sand with . i : 64 23127 033 sand (Qtl over Kmg) 87 SC-57 080  whitc, yeliow, gray fine-to-medium sand, yellow and white clay (Tp)
Qal, gh org epe 1 h ysiem, report of progress Jersey : 15-30  stiff gray to greenish-gray clay (weathered o
and sand and gravel composition on source terrain is also similar to mules south-southeast of V?omee§, and in the Rocky .H'“ d'abfm Geological Survey Annual Report of the State Geologist, 1896 p- 25-88 1925 brown and green fine-to-medium sand blue and pink quartz grains (Krf) Td) e Pl Sand, some clay (Kme) some lignite, mica, and clay (Kme)
that of Qal. As much as 40 feet thick. In the Matchaponix and :':hoeel along Oakeys l?eemok immediately north of Davidsons Millpond s . and gravel (Qrt) 4045  white kaolinite clay (weathered Jd) 3040 gray baked shale (Trl) '217-210 clay (Krw) 80-102 gray sandy clay (Krw) 111 28-9270  0-15  gray and green medium sand (Tp)
' ) - . Park. This sheet may be the southern extension of the ; : . . 45-50  white and gray clay (weathered Jd) 10-257 sand (Krf) 15-26  brown coarse sand (Tp)
Manalapan Brook valleys, the lower terrace deposits are chiefly sand. unty Far y hern ¢ Lewis, J. C., 1992, Effect of aniso und- treams gray clay and (Tp
H;-n: ;?mﬁniculxi ,-i:h ?:r ;{aum“iw bc;f:s:ui: ,,l:,, ysand Palisades sill. Beneath Cretaceous deposits it is weathered to a white, fractured Mesozoic-basin rocks: Aﬁfﬁcﬂ ?V.(:tcr R‘::ocurr::c .::?;it:tiin " T Nesfle g Ellallck fine sand, river mud and meadow 46 23-73 0-49  sand and clay (Krw over Krf) .f,g;'gg?, ﬂ;’:’(&'ﬂﬂ 88 23626 055 f‘“ “l’cs":: ﬁ:’ (Wm)” sand, some %t;; gray ::i and hmﬁ(emﬂ(m)
o e, ] : , or olive clay as much as 20 feet thick. The thickness of the i : ited < : ’ m 22 NIGSfiles 0-2 fill (af) 49-60  white fine sand - T ane Y gray medium sand (Kif?)
derived, in part, from glauconitic Cretaceous sediments to the south gray, or olive ¢ : ! regional aquifers of the United States, aquifers of the southern and eastern bog (Qm) 2-8 meadow muck ite fine sand (Krf) 307-312 clay (weathered CZYu?) 55-57  dark-gray silty clay (Krw?) 80-83 cla or weathered Trl?
and southeast of the quadrangle. gﬂt%mi’:m;‘;ﬂ’;gﬁ:ﬂglev known mainly from drill-hole states, p. 93-105. 8-33  brown fine-to-medium sand, gravel (Qrt) 810 sand (Krf) Qm 60-82  white coarse sand and gravel (Krf) — gray clay (Krf )
| ’ ' Lewis. J. V 3 NIGS files 023 meadow bog and river mud (Omm) 10-25  clay (weathered Trl) 47 2312 0-15  sand(Tp) 65  SC-44 ?513 gray and brown organic clay and sand (Qal) 89 23613 samnuh -ray :ml;dlcam sandy unit (Kmg) over 112 28-19179 0-15  yellow to red clayey fine sand and gravel
Qtl is on grade with Qrt, which, in turn, is on grade with glaciofluvial RM . . s,J. V., and Kummel, H. B., 1910, Geologic map of New Jersey: N. J. s v nver m at25  shale (Trl) 1597  light-brown and 63 interbedded light- to dark-gray fine-to- clayey unit , transition occurs between (Tp)
the Raritan Valicy. These relationships indicate that Qtl is, in part, of (Olsen, 1980)--Interbedded sequence of reddish-brown to maroon 1931 and M. E. Johnson, 1950. gravel (Qn) 23 NJGSfiles 027 sand (Krf) 138-149 cla Kf and w 75105 whitc fine-to-coarse sand (Krf)
y p part, y and sand (Krf and weathered Jd) 66 90  23-44 7
late Wisconsinan age. The Qtl deposits were assigned to the Cape and dusky grayish-red siltstone, reddish-brown shaly siltstone to 2743 clay (weathered Trl) 149-150 bedrock (Jd) SC—45 0-22 brown sand and gravel (Qtl) 0-2 orange sand (Tp)
: <l ) mudstone, separated by interbedded olive- to dark- siltstone . . ) . 4 NIGS files 0-15  meadow bog (Qm) at43  shale (Trl) 22-78  white, yellow, light-gray lignitic fine sand 27-108  gray, brown, white sand and clay, some 113 28-18450 0-33  brown medium-to-coarse sand (Tp)
May Formation by Lewis and Kummel (1910) and Salisbury and and lesser silty argillite. Reddish-brown i IE"Y A gray o f Martino, R. L., 1981, The sedimentology of the late Tertiary Bridgeton and 15-25  brown and green medium-to-coarse sand . with a trace of clay (Kmg) lignite (Kmg) 33-65  gray clay (Krw)
Knapp (1917). The name is not used here because the Cape May has ined. thin. e e - wn siltstone is medium- to fine- Pensauken Formations in southern New Jersey: unpublished Ph. D. thesis, and gravel, trace clay (Qrt) 24 2377 025  fill over black clay and silt (af over Qm) 4 2790 020 brown medium-io-coarse sand, some 108-206 clay, some sand (Krw) 65-95  gray fine-to-coarsc sand (Krf)
been subdivided and redefined in its type area (Newell and others grained, in- to medium-bedded, planar to cross-bedded, micaceous, Rutgers University, New Brunswick, N. J., 299 ) 25.30 fine-to-medium sand and silt gravel (Qal) 67 SC-46 0-6 brown clayey fine sand and organic 206-289 fine-to-coarse sand (Krf) at95  white clay (Krf or weathered Tri?)
. L locally containing mud cracks, ripple cross-laminations, root casts ’ ’ 5 eay m silt (Qm) 20-45  clayey brown sand and gray clay (Kmg) gy
1989) and correlation of Qtl to the redefined Cape May deposits has load ]  cracks, npp X » NJGS files 04 meadow bog (Qm) 30-35  gray coarse sand and fine gravel (Q]) 4575 interbedded grayish-white fine sand and clay (Qal) 289-292 red clay (weathered Trs?)
not been established. 03518. an e}rapome minerals. Shaly siltstone to mudsto;nc form Michalski, Andrew, 1990, Hydrogeology of the Brunswick (Passaic) Formation 4-15 river mud with some bog (Qm) 3540  light-gray clay (Krf) cla (Kf:: - 6-68 interbedded gray clay and light-gray fine 292-299 hard-packed sand, weathered zone (weathered 114 28-12475 0-24 yellow clay and sand (Tp)
rhythmtcally fining npwa.rd sequences as much as 15 feet thick. They and implications for | water monitoring ice: Ground Water 15-20  brown and green medium-to-coarse sand 40-50  medium-to-coarse sand (Krf) 75115 g2y clay (l(nv; sand (Kmg) Trs?) 24-55  blue and black clay (Krw)
SAND-AND-GRAVEL COLLUVIUM--Sand, pebble gravel, minor are fine-gramof!, very thin- to tl}in-bedded, planar to ripple cross- Monitoring Review, v. 10, no. 4, p. 134-143, I and gravel, trace clay (Qrt) 50-60 light-gray to green clay (weathered Jd) 115-147 :g © ;_m. sh-white sand (Krf) 299-316 clay (weathered Trs?) 5569  black clay and sand (Krw over Krf)
silt and clay. Matrix is light gray, very pale brown, yellow and laminated, fissile, and locally bioturbated. Reddish-brown beds are p NJGS files 011 meadow bog (Qm) 60-74  black partly weathered diabase (Jd) 68 23443 ll)-sl-go gravel and sand (Qu) 316-319 hardpan (Trs?) 69-75  gray sand and wood (Krf)
. clay. 181t gray, . : thermally altered to olive-gray to black hornfels where intruded b e i gray interbeddod sand and clay (Kme)
ellowish brown. Sand is chiefl with some and : X 3 : Y Newell, W. L., Wyckoff, J. S., Owens, J. P., . 49 SC-6H 021  light-yellow finc-to-coarse sand (Krf)
¥ ; v | . 3((}?‘7.181‘;.2, s mica . diabase (JTrph, in cross section only). Thic} of alteration directly woic oot ymd lﬁls, ; and Famsworth, John, 1989, ) 11-16  meadow bog and black fine sand (Qm) 25 289469 04 fill (af) 21-26  light-gray clay (Krf) 60-79  coarse sand, some gravel (Kmg) 91 2346 0-50 bmwn and yellow sand (Tp) 115 28-12084 040 yellow coarse sand (Tp) )
fe dspar, | minor g auconite. Gravel is ¢ y quartz, quartzite, related to thickness of intruded di minerals (chalcocite Ceno: geology goomorpbo ogy of southern New Jersey Coastal Plain: 16-20  brown and green medium-to-coarse sand 4.7 peat (Qm) 2630 ligh- sand 7999  gray clay (Krw) 50-96  whitc and gray clay (Kmg over Krw) 40-55  gray hard clay, some white sand (Krw)
ironstone; with minor chert, sandstone, and mudstone. As much as 20 and . Copr . . U. S. Geological Survey Open-File Report 89-0159, 51 p. (Qm) 7-27  dark-brown organic clay (Qm) 30-39 i pind T i mweaﬂmod 96100 gray fine sand (Krw) 5560 gray-white medium sand (Krf)
feet thick. Forms aprons with surfaces that grade distally to the Rari dary coppe carbonatc) were mined from the "red shales” at 27-37  brown to light-gray coarse-to-fine sand 39.4] bs\:rﬁh{ m clay ( cathered 1?: ) 69 23445  0-15  brown sand and pebbles (Qu) 100-155 black clay (Krw)
elevations 5 to 20 feet above modern alluvial surfaces. Contempo- tan mine during the 1800's (Woodward, 1?44). It is uncertain Olsen, P.E., 1980, The latest Triassic and early Jurassic formations of the 7 NIGS files 0-9 meadow bog (Qm) and gravel, some clayey silt at base (Qt]) 146 gy bnkedg::);le (T:;l)' (w ) 15-79  gray sand, some white clay (Kmg) 155-250 fine-to-coarse sand and gravel, some clay 116 28-18366 0-40 brown clayey coarse sand with some gravel
raneous with unit Qtl. whether the ore zones are related to diabase intrusions. Gray bed Newark Basin (castern North America Newark up): strati y 9-18  brown and green finc sand (Qrt) 79-193  gray clay (Krw) (Krf) (Tp)
sequences (JTrpg) are medium- to fine-grained, thin- to medium- structure and correlation: New Jersey A cadmys“l"’of Sc'ig'm" B uj’"lm“_‘g"l’hv 2% 0.2 18-20  brown and green medium-to-coarse sand 26 SC-HI 030 soft gray clay (Qm) 50 Sc8H o7 soft black peaty clay (O5) 193-324 white medium-to-coarse sand with some clay 250-255 red clay and sand (weathered Trs?) 40-75  salmon, gray, white clay, some fine sand
- SHALE COLLUVIUM-Silt, clay, pebble gravel, minor sand. bedded, planar to cross-bedded. Finer-grained beds commonly p. 25-51. n, v. 25, no. 2, and gravel (Qrt) 30-37  one or two pebbles (Qrt lag) and greenish- 729 light-gray to white fine sand (Krf) (Krf) 255-265 red clay or shale (weathered Trs) (Krw)
Matrix is reddish brown to brown. Sand is chiefly ;1 vartz, shale Ial::lu‘;:iated to thinly laminated, platy, with local desiccation features 8 2544.539 08 water 1730 m .;?ylhm hakedMe %; (Trl) 29-39  white clay with some coarse sand and 324-328 weathered zone (weathered CZYu) 9 287 049 brown sand and greve (1) 75-107  fine-to-coarse sand (Krf)
fragments, and feldspar. Gravel is shale, quartz, quartzite; with minor ;rno I l::'::an:“;df gntt: Thxckm:ss t:lf ir;};‘::d I:quem t:::gcs Owens, J. P., and Minard, J. P., 1979, Upper Cenozoic sediments of the lower boring 49  8-13 sand, broken shale (Qm over shale) 3941 g’u‘:" (K’?h cand o7 70 23-114 0-18 brown sand (Qtl) : 49-187 gray clay (Krw) 117 SC-12H 0-30 yellow to light-gray fine-to-coarse sand
ironstone, chert, and sandstone. As much as 10 feet thick (estimated). foral o Lockatowl?mmti y ; la;:ed W;chr:n ) Delaware valley and northern Delmarva Peninsula, New Jersey, Pennsylvania, atl13  shale (JTrp) 27 SC-21E 0-16  gray organic clay to clayey sand (Qm) 4142 duk:g:: r ]ycyl shale g; ) 18-101  clay and sand (Kmg) 187-241 sand and gravel, streaks of clay (Krf) and gravel (Tp)
Topographic and age relationships as in unit Qcsg. grada 1 ng Formation and p! where proportion Delaware, and Maryland: U. S. Geological Survey Professional Paper 1067D. 16-38  brown fine-to-medium sand (Qtl) 101-167 clay and shale (Krw) 30-102  white to light-gray fine-to-coarse sand
of gray beds is greater tha.n redd:sh-brcrwn beds (Van Houten, 1969). 47p. s 9 25_“_539 0-12 water 38-56  white to light-gray fine-to-coarse sand 51 SC-TH 0-15 Howish to light | sand and 167-172 sand (Krw) 93  284-574 O-NR  yellow sand and gravel (Tp) (Krf)
(O] RARITAN TERRACE DEPOSIT-Sand, silt, pebble gravel, minor Bencath Cretaceous deposits the Passaic Formation is weathered to a boring 50 12-14  sand, broken shale (Qm over shale) (Krf) Travel (Tp) 'ght-gray clayey 172:210 clay (Krw) NR-NR - gray clay (Krw) 102-109 compact light-gray to black clay (weathered
clay and cobble gravel. Matrix is gray, brown, and reddish brown. red, reddish-brown, gray, or:)lwe clay as much "5_20 feet thick. This Owens, J. P., and Sohl, N. F., 1969, Shelf and deltaic paleoenvironments in the it SlelTm - : 15-26  compact dark-gray clay (Krw) g:g;g Sind m CZYu? clay (Krh ;2:)-.252 :;J :::dlm tand (Krf) Td)
Sand is predominantly quartz, with some shale fragments and Rmi_zmmlens nhwmp byCd as the (:i;;i;“d Pod RJ“F' ‘ﬂ;’;ﬁ“‘m{‘m:t:ct ) Cretaceous-Tertiary formations of the New Jersey Coastal Plain, in Subitzky 10 2544-539 0-12  water 28 SC-E20 (l);l ;s b;‘mfd:zhﬁwnlglw_m m’mﬂ;;‘{é?;“) 26-70  light-gray fine-to-coarse sand (Krf) clay ( u?) (Trs) 109-126 hard, gray baked shale (Trl)
. . . . . orma Cook and Ries ers ut is . ’ . - i
feldspar, and minor glauconitc and mica. Gravel is predominantly incl here with the Passaic F ion imately 5,422 feet Seymour, ed, G°°1°_SY of sclected arcas in New Jersey and eastern boring 51 12-13  clay, sand (Qm) 38-56  white to light-gray fine-to-coarse sand 70-86 h‘;.]rde(;hve-my d‘;‘fi }and weathered baked 71 23-107  0-13  red sand and gravel (Qul) M 2340 0-79  brown sand and pebbles (Tp) 118 28-425 0-16  sand and gravel, a little white clay (Tp)
quartz and quartzite; with some red and gray mudstone and shale; and o S“M”s foct of Passacc Fm 'onmism . Amin mﬂ_mﬂs S e Pet!nsylymu and guidebook of excursions: New Brunswick, N. J., Rutgers at13  shale (JTrp) (Krf) 86-91 light ' “lth:"dl shale (Trl) 1348 blue clay with fine sand streaks (Kmg) 7990  clay (Krw) 16-24  blue clay (Krw)
minor chert, gneiss, and sandstone. As much as 20 feet thick. expt,)sed along the Raritan River and W. wwlns Mill P:nd glc. University Press, p. 235-278. i 48-109  gray coarse sand (Kmg) 90-108  white sand (Krw) 24-44  yellow to white medium-to-coarse sand (Krw)
ong . - 11 25-.44-539 0-11 water 29 SC—E19 0-12 brownish-gray organic clay and sand (Qm) 52 SC—9H 0-60 gray to white medium sand, some 109-175 blue clay (Knv) 108-178 M clay, -omc interbedded sand (Krw)
Unit Qrt is on grade with late Wisconsinan glaciofluvial deposits o Owens, J. P., Sohl, N. F., and Minard, J. P., 1977, A field guide to Cretaceous boring 33 11-13  sand, broken shale (Qm over shale) 1223 brown clayey coarse sand and gravel (Qtl) clay and gravel including chert and 175-228 fine sand with streaks of clay (Krw) 178251 pink and whitc sand, some gravel, s little 119 2812037 0-15  rod sand and gravel (Tp)
both upstream and downstream in the Raritan Valley and so s, in . LOCKATONG FORMATION (Upper Triassic) (Kummel, 1897)-- and lower Tertiary beds of the Raritan and Salisbury embayments, New Jerscy i3 shale (Trp) 23-55  light-gray to tan fine-to-medium sand (Krf) quartz pebbles (Krf) 228-273 clay (Krw) clay (Krf) 15-100 gray, white, red clay (Krw)
part, of late Wisconsinan age. It likely includes some glacially Cyclically deposited sequences of mainly gray to greenish-gray, and Delaware, and Maryland: Guidebook for the Annual American Association of 12 2544 60-70  compact white clay (weathered Trl) 273:345 gray coare sand and gravel, some 251-261 hardpan (weathered Trs or Trs) 100-126 ocoarsc whitc sand (Krf)
Gerived sediment from bedrock 10 the north and cast of the Racitan in upper part of unit, locally reddish-brown siltstone to silty argillite Petroleum Geologists/Society of Economic Paleontologists and Mineralocd 4539 06 water 30 SC-EI8 0-15  brownish-gray organic clay (Qm) 7075 dark-gray baked shale (Tr) interbedded clay (Krf) i
o - lacially derived sedi fro and dark-gray to black shale and mudstone. Siltstone is medium- to Convention. Waski DG 5 ogists ineralogists boring 54 6-14  sand, broken shale (Qm over shale) 1525  greenish-gray to yellowish-brown medium-to- 345-349 clay (weathered CZYu?) 95 342 0-33  clayey sand and pebbles, iron stained (Tp) 120 28-1195 025  yellow sand and gravel (Tp)
basin, in adfhuon to nonglacially deriv sedummt r mbedmc. k, fine-grained. thin-bedded, planar to i with mud cracks on, Washington, D. C., June 12-16, 1977, p. 58-69. at14  shale (JTrp) coarse sand and gravel (Qtl) $3  SC-10H 09 yellowi fine sand and T 349-351 hard shale (CZYu?) 38-118 sandy clay (Krw) 25-100  gray, white, red, black clay, some fine
w Plain fmnm. and surficial deposn_s within the basin. The ripple cross-laminations and locally ab ¢ pyrite. Shale and ’ 25-56  light-gray medium-to-coarse sand (Krf) 9-20 dark by and lignitic clap:l?m) P 351-365 fine sandy clay with mica (weathered 118-231 sand, some clay (Krf) sand (Krw)
deposit was assigned to the Cape May Formation by Darton and m are very thin o thinlm- dan. ted, ' 1aty. locall Parker,R. A., lnd Houghton, H. F., 1990, Bedrock geologic map of the 13 2544-539 08 water 20-28 myﬁym and intahmedd:d :ark CZyu? 231-247  red sand (Krf or weathered Trs) 100-143 white fine-to-coarse sand , some clay (Krf)
others (1908) and Lewis and Kummel (1910). The name is not used eontainin: desicoation fhedded Yy Ilammal Pﬂg’; y Monmouth Junction quadrangle, Somerset and Mercer Counties, New Jersey: boring 52 8-14  sand, broken shale (Qm over shale) 31  SC-E17 0-18  brownish-gray clay (Qm) clay (Krf) i 247-269 sand and gravel, weathered zone (weathered
here because the Cape May has been subdivided and redefined in its black horﬁf e catures. Thermal y tered to -gray to U.S. Geological Survey Open-File Report 90-219, scale 1:24,000, at14  shale (JTrp) 1829  yellowish-brown clayey sand and gravel (Qtl) 2862 white to light-gray fine-to-medium sand 72 23-131 0-15  yellow and brown sand and gravel (Qtl) . Trs) 121 237 0-58 yellow sand (Tp over Kmg)
type area (Newell and others, 1989) and correlation of Qrt to the hornfel du:ctl(r I)t:dh:eﬂ;?m bt)‘(.d:ahasc. ;h'cueis:f 14 NJGS flee 016 bog (Qm) 29-59  yellow to light-gray arkosic fine-to-coarse (Krh) 15-80  white fine-to-coarse sand, some interbedded 269-279 rock, weathered zone (Trs) 58-130 brown and white clay, some interbedded sand
. - S y relal ckness of intruded diabase. Lower Ries, Heinri es meadow sand (Krf) g . white and gray clay (Kmg) " T - (Krw)
redefined Cape May deposits has not been established. contact gradational into Stockton Formation and placed at base of g “:;‘;t’wﬁ“m‘_LNHiB" and Knapp, G. Ni_:igf“- The c‘;)t: "S'd clay 1623 green fine-to-medium sand and gravel 6270 whie ('.;‘:)3“" clay and weathered baked 80-87  blue tough clay (Krw?) % 23-598  electric log indicates (depths approximate): 130-172  coarse sand (Krf)
- UPPER TERRACE DEPOSITS— i reddish vellow: lowest continuous black siltstone bed (Olsen, 1980). Beneath Creta- Geologist, v. 6, 548 p. R Report of the State Qv 322519303 018 fill (aft) 70-72  dark-gray baked shale (Trl) 060 high resistance material (Tp sand and
1 ot ] : S(;:d, yellow to 1S 't):-' ow; ceous deposits the Lockatong Formation is weathered to a gray, OgIst, v. O, p. 23-28  brown medium-to-coarse sand and gravel at18 green clay (Qm) 73 SC-47 0-11 yellow to brown clayey sand, some gravel 0110 5;::::) . . sand 122 28-13794 0-15 gravel (Tp)
pebble gravel, minor cobble gravel. On terrace remnants with bases white, or olive clay as much as 20 feet thick. This material was Salisbury. R. D.. and , Q) 54 2365 0-122  clay, streaks of sand and gravel (Tp over QW _ . iy " resistance material (Kmg 1565 yellow, white, red sand (Krf)
that are 20 to 40 feet above modemn alluvial and salt-marsh surfaces. mapped as the "Raritan fire and s clay" ber of the Raritan isbury, R. D., Knapp, G. N.: 1917, The Quatemary formations of 33 25-19308 0-21 trash (aft) Krw) 11-72  light-gray to white sand, a little clny _
Sand and gravel composition similar to that of unit Tp. As much 20 Formation by Cook (1878) and Rl"."“‘ md‘ ” "““] 11904 bt southern New Jersey: N. J. Geological Survey Final Report of the State IS 25-11772 log by H. F. Kasabach, NJGS 21-23  sand and mud (Qm) 122-158 sand, gravel, clay streaks (Krf) interbedded clay (Kmg) 110-220 low resistance material (Krw) 123 286628 0-13  brown silty sandy clay with gravel (Tp)
feet thick. Topographic position indicates that unit Qtu is older than ineluded . es and Kummel (1904) but is Geologist, v. 8, 218 p. 0-S  light-gray organic silty sandy clay (Qm) 2343 stones (Qrt) 158-160 clay (weathered Jd) 220-250 higher resistance material (Krf) 1360  brown finc-to-coarse sand with some clay
units Qtl and Qrt but younger than unit Tp, and so may in age included here \\flth the Lockatong Formation. Maximum thickness of 5-10  olive-brown organic clayey silt and fine at43  rock (Trl) at 160  bedrock (Jd) 74 SC-—48 0-3 dark-brown clayey peat (Qal) 250-270 ;_ow’renmnce material (weathered Trs and (Krf)
from Early to Middle Pleistocene. unit regionally is about 2,200 feet (Parker and Houghton, 1990). Sandberg, S. K., Hall, D. W., Gronberg, J. M., Groenewold, J. C., and and@Qm) 35 yellow and gray slightly clayey sand (Qal) rs?)
Approximately 1,800 feet thick in this quadrangle, including about Pasi . e Co 10-35  gray clay with lignite and diatoms (Qm) 34 25-19307 0-21  trash(aft) ; 5-70  light-gray lignitic fine sand (Kmg) 124 28-3585 log by “J. A. P*, NJGS
| cznyk, D. L.,1996, Geophysical imvestigation of the Potomac-Raritan- 35.50  white clay with lar diabase fragments 55 23609 0-35 brown to tan finc-to-coarse sand with finc 97 23611 0-50 brown to tan fine-to-coarse sand and gravel brown fine-t0-coarse
PENSAUKEN FORMATION-Sand, reddish yellow to yellow; 160 fect of homfels. Best exposed southeast of Farrington Lake. Magothy aquifer system and underlying bedrock in parts of Middlesex and " pyvit crystals disbase s sevsng o B4l oo™ gravel (Tp) 75 SC49 010  brown send and gravel (QU) (Tp) = 030 o  pos prvel, sead graitn e L, e
. . . ! - - . some
‘mb" gravel; m‘ﬁbbl.e g"';]"" Sand is ‘?“"":::l‘ly quartz, - STOCKTON FORMATION (Upper Triassic) (Kummel, 1897)-- Mercer counties, New Jerscy: N. J. Geological Survey Report 37, 33 p. white clay (weathered Jd) at4l  rock (Tr) 3545 dark-gray clay, somc finc sand (Krw) 10-70  interbedded gray clay and fine lignitic 50-86 gy o hl)f-e-m sand, some white and frosted, trace of chert and glauconite
some feldspar; minor glauconite, mica, shale. Regionally unit is interbedded nassi umme., 50-53  dark-gray clay, white clay streaks 6 23-59 018 llow sand and sand (Kmg) clay (Kmg (Tp)
Gravel is predominantly quartz, quartzite, and ironstone; with chert, mflilish-bti:r.: :::;l o ﬁnc' equence ottl.upy' y&:ylsh brown, or Spayd, S. E., 1985, Movement of volatile organics through a fractured rock 5369 black diabase, slightly weathered (Jd) 35 2519304 0-10  trash(aft) 18-36  sand, streaks of::yv:ty (K.::yr ('l.‘lg.s‘;) : 86-110  dark gray clay (Krw) 3040  brown fine-to-very coarse quartz sand,
red 10 gray mudstone. and sandstone: and minor gneiss. schist. and » medium- -grained, thin- to thick-bedded, planar aquifer: Ground Water, v. 23, p. 496-502. 69-75  diabase (Jd) 1020  sand and stones 76 SC-50  0-13  roddish-brown to yellowish-brown fine sand grains mostly subangular and clear, much
gray . ; goeiss, schist, cross-bedded ark ) P (Qrt) 36-164 gray, bluc clay (Krw)
: X \ ) to cross osic conglomerate, sandstone, and reddish-brown : . (Qu) 9% 23-506 085  yellow ssnd (Tp over Kmg) white feldspar and granitic particles, some
diabase. As much as 80 feet thick. Cobble-gravel channel deposits are shaly sil : - 164-172 finc sand with clay streaks (Krf) . — 85-115 dark gray samd L
. ) y siltstone to mudstone. Lower contact is an erosional Stanford, S. D., 1993, Late . . . . 16 25-11773 log by H. F. Kasabach, NJGS 36 2519302 019  wash (aft) R ; ; ; 13-82  gray to yellow micaceous, lignitic fine-to- k gray sand (Kmg) chert and Triassic particies (Krf or Tp)
common in the basal few feet of the deposit, where they are unconformity. Conglomerate and sandstone units r . 1993, Late Cenozoic surficial deposits and valley evolution of o5  fil 1991 mwad and sand 172-220 white coarsc sand,  littie whitc clay and medium sand (Kmg) 115-215 white 1o gray clay, a littic finc sand (Krw)
commonly iron-cemented and oonw: thunduu clasts ofm w ) sii and m ne are ly l::‘;‘r"q’ly ‘ unglaciated northern New Jersey: Geomorphology, v. 7, p. 267-288. 525  gray clay, lignite (Qm) 2195 sand and (%')ﬂ gravel (Krf) 215-225 water-bearing sand (Krf) 125 2811360 048  brown fine-to-coarse sand and gravel (Tp)
and mudstone, and scattered clasts of gneiss, o!:lnst. and diabase. Muim' "um’ d'mi :l tone of mi“dst mgl“.’ onally m“’“;’bc‘] as mmb“'h‘“ 3"000"‘1 feet Stanford, 5. D, 1995 _ 2540  light-gray to brownish-gray fine-to-very 1 2366 03  loam, sand, gravel (Tp) 77 SC-51 013 dark-brown peaty clay and sand (Qal) §2$§§0 white clay (weathered Trs?) 48-50  gray clay (Krw)
These clasts generally have thick weathering rinds or are fully (Parker and Houghton, 1990). In t be imately 2550 : .D,, » Surficial geology of the South Amboy quadrangle, coarse sand and gravel (Qt]) 37 25-19305 020  wrash (aft) 3673 yellow clayey sand (Kmg) 13-71  light-gray 1o white lignitic finc-to-medium 30-255 red clay (weathered Trs)
decomposed. Iron-petrified wood also occurs in the basal few feet of foct thick lho'uSh - Interpreted to be approximately 2, Middlesex and Monmouth counties, New Jersey: N. J. Geological Survey Open 40-50  light-gray fine-to-coarse sand, little 20-21  mud and sand (Qm) 73105 clay (Krw) sand (Kmg) 1255  red bedrock (probablc Trs) 126 28-875  0-18  yeliow sand, some clay and boulders (Tp)
0 A eet thick in this quadrangle. Not exposed in map area but known File Map 18 1:24.000. fine gravel, rose quartz grains (Krf) B ey 1842 10 white
the deposit in places. Tabular, planar cross-bedded sand with minor p i and drill-hole data , scale 1:24, ine gravel, rose quartz grains 21-26  sand and stoncs (Qrt) 105-165 clay and sand (Krw) gy clay (Krw)
le gravel dominates the it above the basal gravel. The water well records -hole data. 50-60  light-gray to white clay (weathered Jd) - 78 SC-52 06 brown 10 black peaty clay (Qal) 99 23612 035  tanto rust fine-to-coarse sand, some 42-53  gray, yellow, white sand, some clay and
pebble gra depos gra o 0-70 hered diat 165-221 gray to brown fine-to-coarse sand, a little gravel (Tp)
pebble gravel is chiefly quartz, quartzite, and ironstone with some CZYu| UNDIFFERENTIATED PRE-MESOZOIC BASEMENT Van Houten, F.B., 1969, Late Triassic Newark Group, north central New Jersey 70-75 & diabase (Jd) 38 25-24477 015 wash(aft) gravel and clay (Krf) 6-12  dark-brown claycy sand and gravel (Qal or 35104 tan, red, rust fine-to-coarse sand, some gravel (Krf)
chert and minor mudstone. A red-colored soil is developed in the Cambri . o . and adjacent Pennsylvania and New York, in Subitzky, Seymour, ed., Geology 1520 peat (Qm) Q) N . white 1o gray clay (Kmg)
. .. ( rian to Middle Proterozoic (?)) (Volkert and others, in press) - of selected : - . 20-23  red clay (Qm) 58 23-585 0-18 brown medium-to-coarse sand and gravel 12-73  light-gray to white lignitic fine-to-medium gray clay 127 28-7973A 060 sand, gravel (weathered Jd?)
Pensauken on flat surfaces above about 140 feet in elevation in the Gray, medium- to coarse-grained schist and gneiss dominantly clod arcas in New Jerscy and castern Pennsylvania and guidebook of 17 25-11774 log by H. F. Kasabach, NJGS 2326 fine sand (Qm) 1861 vel ciay (King) gravel (Tp) sand (Kmg) 104-115 dark-gray clay (Krw) 60-250  trap rock (Jd)
Lawrence-Brook-Manalapan-Brook divide area. These upland flats . ! sed . .2 . excursions: New Brunswick, New Jersey, Rutgers University Press, p. 314-347. 0-5 fill gray, yellow, brown clay _
an X of quartz, feldspar, and oti _ _ 26-38  sand and gravel (Qrt) 111 imterbedded brown
may be remnants of the original aggradation surface. Other surfaces d,::;: mmj,,d. may b"smmzc:,ig'mwmwmi: :m: Em”s mc)],iw . o 5-30  brown to gray silty clay with wood and 3842  stones, weathered zone (Qrt over weathered e clay (Kmg) e oy 79 23442 010  white clay and sand (Qtl) 100 23619 ©-119 gy, tan, yellow, brown fine-to-coarse 128 SC-H2 016  yeliow 1o light-gray fine-to-coarse clayey
that they were formed by stream dissection and slope erosion during drill-bole data map water well records aquifer in New Jersey: Proceedings of the International Symposium on 3040 beownish-gray silty finc-4o-medium sand, 42-43  gray rock (Trl) 213.248 brown 10 gray fine-to-coarse sand, some 2589 interbedded gray o white clay and finc-to- Kme) 16-30 whitc 1o dove-gray clay (weathered Tri?)
the Pleistocenc. ' Hydrology of Fractured Rocks, International Association of Scientific .54 ﬁmxﬂ"‘hwr.(gﬂ) 43-58  rock (Trl) clay snd gravel (Krf) coarse sand, with lignite (Kmg) 119-130 yellow, gray clay (Krw) 30-34  hard, gray baked shale (Trl)
Hydrology Publication 73, v. 1, p. 318-326. ~gray finc-io-very coarse sand, rose ;
s > o L - _ brown 01 23-623 0-15 tan claycy sand and gravel
Salisbury and Knapp (1917) defined and mapped the Pensauken BEDROCK JOINTS 5468  white :dm. re::h::m,dm;? 39 2% 010 my;::“:“” silt with argillite 39 234610 020 brown medium-to-coarse sand and gravel 0SS '7};2 ; Ch);icy ﬁm (Q:)nd (Kmg 15-118 gray woy;yn fine-so-coarse a:::,}m "Numbers of 28 for example, 28-66
Formation. Owens and Minard (1979) reassigned the Pensauken The distribution and Vecchioli, John, Carswell, L. D., and Kasabach, H. F., 1969 Occurrence and 68-74  diabase (Jd) Y 10-17 :l'n;mc c:: gmgm) (Qosg) ] Heh gy fine- - ) white to yellow clay (Kmg) permit -ﬂ::mzs;in}q‘] m ofgnvi,;_ﬂﬁ)m
. ! . . distribution and orientation of joints i i : . - y 20-40 la . - -
‘Mm“Tm@wﬁeBmFm(ih@q | o on M on ol?;:ummlhebem?ts_-e:w-mﬁe WT;men&Bmmulnmemwn,New 17-20  gray highly weathered argillite (Trl) !‘lyﬁ))mtioem-nd,mc y 81  SC--54 04 black to brown peaty clay (Qal) 118-149 gray clay with fine sand and lignite (Krw) Bureau of Water Allocation.
fluvial sand and gravel in southern New Jersey), based on projection that O'MM visible o sheet ol d:cﬁm . Jomts fncuRS_ Jersey: U. S. Geological Survey Professional Paper 650-B, p. 154-157. 18 28-5267 log by H. F. Kasabach. NJGS 20-30  hard gray argillite (Trl) 4045 M‘“".‘ clay (Kmg?) 4-15  yellow clayey sand and small pebbles (Qtl)
of the elcvations of the deposits from their type arcas in southemn show movement parallel to the surface of the fracture. Bedding 0-15  fill and organic silt and clay (af over Qm) 4585  dark-geay silt, some fime samd and clay 1574 yellow to light-gray fine-to-medium sand, 10223332 024 yellow sand (Tp) Numbers of the form 23-xxx (for exampie 23-71) are well mumbers from
New Jerscy. This usage was followed by Martino (1981) and partings are not considered. All joints were measured on outcrops. Strike and Volkert, R. A, Drake, A. A, Jr., and Sugarman, P. J., in press, Geology 15-30  yellowish-brown to grayish-yellow fine-to- 40 23-969 0-6 fill (af) (Krw) a little lignite and clay (Kmg) 24-80  yellow finc sand (Kmg) Gronberg and others (1989).
Stanford (1993, 1995). However, the deposits north of Trenton are dip data were grouped by structural block. Structural blocks were delincated by geochemistry and tectonostratigraphic relations of the crystalline basement coarse sand, some gravel, including red 6-10  dark-brown organic clayey silt (Qm) - ?g'slj;s z,y ﬁm(::";
continuous in both extent and elevation with those at the Pensauken identifying lithologic units that have undergone a similar deformational history. bencath the coastal plain of New Jersey and contiguous areas, in, Drake, A. A shale and ironstone clasts, some pink 1020 brown sand and gravel (Qrt) 60 23170 077 rod, whitc, gray, brown sand, a litte 82 S35 05 rustybrown finc sand with pebbles (Qt) . Yo or KD Numbers of the form xx-xx-xxx (for exampie, 25-44-539) arc N. J. Atlas Sheet
) . . Because the lithology of the sedimentary rocks is similar, the structural i ies i . e quartz (Qtl, possibly over Krf) 20-23  westhered red-brown shale (JTrp) $-86 light-gray to white lignitic fine-to-medium 178-208 coarse sand and gravel (Krf) - oms of entries i -
type locality, so the original nomenclature is used here. The age of ' ¢ tary , blocks Jr., ed., Geologic studies in New Jersey and eastern Pennsylvania: U.S. whi 9 . gravel and clay (Kmg) 208-240 red clay (weathered Trs) grid locations of entries in the N. J. Geological Survey permanent note
the Pensauken is not firmly established. Berry and Hawkins (1935) arc delineated mainly by the major faults rather than by formation contacts. Geological Survey Professional Paper, chapter A. 30-35  pure white clay (weathered Jd or Tri?) 23-33  soft to medium hard red-brown shale (JTrp) 77-201  bluc clay (Krw) sand (Kmg) y collection.
- . ) Diabase is classed separately because it is mechanically distinct from the ' 201-304 gray medium-to-coarse sand (Krf) . 103 28-12522  0O-15 i
describe plant fossils in the Pensauken from the Ireland Brook valley sedimentary rocks. Joint orientations were analyzed by plott : . w ) _ 19 28-5268 log by H. F. Kasabach, NJGS 4 23911 05 il 304-317 clay (weathered CZYu?) 83 SC-56  0-11  brown to dark-gray organic clay and sand reddish-brown sand and gravel (Tp) Identifiers of the form SC—xx (for example SC—47) are reference codes for
near Beth Abraham Cemetery that they consider to be of early Sedimentary rocks. J . by plotting rose diagrams o atts, W. A., 1979, Late Quaternary vegetation of central Appalachia and the 0-10  dark-brown organic silty clay (Qm) 511 brown silt and sand (Qm) 317-337 mica and fine sand, bedrock (weathered (Qa) 1547 brown medium-to-coarsc sand, some clay (Kmg) borings made for a proposed ship canal in the 1930s. Logs of these borings are
Pleistocene age. Owens and Minard (1979) assign a late Miocene age Jom f‘“ cach structural block according to dip azimuth in 10-degree New Jersey Coastal Plain: Ecological Monographs, v. 49, p. 427-469. 10-20  brownish-yellow fine-to-coarsc sand and 11-14  biack peat (Qm) CZYu?) 11-31  gray sandy lignitic clay (Kmg) 4761 gray clay, some interbedded sand (Krw) on file at the N. J. Geological Survey.
based on correlation to units in the Delmarva Peninsula. Pollen from sectors ( d;gure 1). The mufl:;;‘ dau mI?‘::: ;ctmor as compared (lt-%{ the total ) 2025 mw:;mmhgla(umw (Qtljii ) 14-28  medium hard purple-brown shale (JTrp) 31-78  light-gray fine sand (Kmg) 104 23501 020 yellow medi layey sand (Tp) .
a black clay bed within the Pensauken near Plainsboro, New Jerscy, domain database was then calc using Fie Management (FMS) Wolfe, J. A., and Pakiser, H. M., 1971, Stratigraphic interpretation of some pure whitc clay (weathered Jd or Trl? 61 23453  0-18  yellow sand, streaks of clay (Qu over - i \n-0-coarse Craycy P The notation "NJGS files" indicates logs of borings or wells that arc on file at
about 12 miles southwest of Old Bridge, includes cool-temperate t’; wﬁwarc. (G. C. Herman, Field Data Management Syst?:n v. 2.1; an upgrade of Cretaceous microfossil floras of the Middle Atlantic States: U. S. Geological 25-30  clay with ﬁ:gnmuw“&m‘:!;ddmm:nd baked 42 238 0-12  brown sand and gravel (Krf) 1881 yellow :“:’” sand, :,m :":?:l (Km;u) 84 2397 048 red sand (Qtl, possibly over Kmg) m wlh:m%:&mm:;dm.;? (Kmg) the N. J. Geological Survey but that are mot emtered in the permanent note
cold-temperate species and a few pre-Pleistocene species. This “ll{.aedmms g and Herman, f11_9"8‘:'8, :::) |ﬁlf: atthe N. J. Geoioglmc:]u Survey). Percentage Survey Professional Paper 750-B, p. B35-47. sandstone ( or Trl?) gjg ::::y ‘(rhwae :;:ylc()w dale) 81-229 blue clay (Krw) :g-ﬁ? gz :::;1. (K“r:: clay (Kmg) (sll(‘:tr | 8 gnite collection.
! h . were rounded off to whole numbers. Sectors without readings are » grocn 229-269 sand and clay streaks (Krf) - - i
assemblage suggests a Pliocene (Gilbert J. Brenner, written . . . . ng 20  28-5269 H. F. Kasabach. NJGS biack bedrock Yy - (Krw 154-175 medium-t0-coarse sand and gravel Deptt . . face. Inferred .
communication, December 199].).gcms age is also consistent with the ;f"mﬂ”"":msﬁom Shol“::gﬂ(:ep;luwsm contain dltatl::tﬁ c:omt!ms::ss th;zé 1 percent Wolfe, P. E., 1953, Periglacial freeze-thaw basins in New Jersey: Journal of 0-30 :f;ya dark-gray organic silty clay (af 38-109 E s iﬁ:ﬁ; m -n(d. some ﬂgy (1(:? :g_:gz ;um;: E;;m m)ks (Krw) 175-178 gz hard clay (Krf or wuthaed!l‘r:s?) *D m:einmp::;::; :‘ﬁ?ﬁm "ot w ?&i‘;‘; the logs
geomorphic and stratigraphic relation of the Pensauken to late . ) 50 © crea es for 7 C/IN . Geology, v. 61, p. 131-141. over Qm) 43 SC-3H 07 light-brown clayey loam (Tp) 12-354 green ith streaks of sils - 180-320 finc-to-coarsc sand and some interbedded hvebeenmndemedfui:wity.httedeecnptu‘ 'vetemnology" is as it
Pliocene or early Plcistocene till and to middle to late Miocene Geographic Information Systems (GIS) programs, which assign a statistical 30-35  light-yeliowish-brown fine-to-coarse sand 747 light-gray and yellow fine-to-coarse sand a3 (-mc:zd'c?w) of sihea and mica clay (Kef) 105 2358 023 coanc gravel, some clay and hardpan (Tp) sppears in the riginel source. Map wmits were sssignod by the awthors besed on
marine and fluvial deposits (Stanford, 1993). weight factor according to the sector percentage values. The GIS programs Woodward, H. P., 1944, Copper mines and mining in New Jersey: Department ) . (Krf) 21354 hard bedreck (CZYu) 23-81  gray salid clay, some samd (Krw) comparison of log descriptions 1o known lithologic and geophysical properties
recalculate the dip azimuth values back to strike and dip, then plot user-defined of Conservation and Development State of New Jersey, Geologic Series 35-50  yellowish-brown to light-gray fine-to-coarse 4762  gray clay (weathered Trl) 85 23-94 0-83  gray to white fine-to-coarse sand, streaks ‘1‘('];“:; s Erey coarse ":;dﬂ‘:.)y ( _— of the unit (Sandberg and others, 1996). No sampies were examined except as noted.
125 multicolored weathered Tt :
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