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16 miles northeast of Woodmansie, are indicative of a coastal swamp or tidal
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a minor coarse sand; very pale brown, white, brown, dark brown, light ) . Geological Survey Scientific Investigations Report 2008-5061, 147 p. t 30 Z= =
gray. As much as 5 feet thick. Sand and gravel consist of quartz. In dry Tkw | KIRKWOOD FORMATION—TFine sand, fine-to-medium sand, sandy Zapecza, O. S., 1989, Hydrogeologic framework of the New Jersey Coastal 9, 143 e T % FLARN
valley bottoms forming headwater reaches of streams. These valleys lack Ckf‘y’ and clay; gray, dark gray, brown. Sand consists of quartz and some Plain: U. S. Geological Survey Professional Paper 1404B, 49 p. 1% 4 miéoﬁé{'& o/// e TR 37Tbh+
channels or other signs of surface-water flow. They may have formed mica. Contains mollusk shells in places. In subsurface only, Pef}etfated = b o 3"'@'1—5‘7,;43%3/\\ by B0 Tehe
under cold-climate conditions when permafrost impeded infiltration, by wells 32-31, 32-435, 32-21805, 32-16264, gnd 32-43. Approx1matelly - ' = %QZ.T s | " AN !
increasing surface runoff. The deposits are therefore largely relict. 130-150 feet thick in map area. Kirkwood sediments in the Woodmansie - N
quadrangle are in the “lower Kirkwood sequence” of Sugarman and i ’ X : : : ok : o 324fs88
e | EOLIAN DEPOSITS—Fine-to-medium quartz sand; very pale brown, others (1993) and in the lower and Shiloh Marl members of Owens and Table 1.—Lithologic logs of test borings. DS\ P N NS =2 (G /1%%\3”0 i
N white. As much as 20 feet thick. Form dunefields and dune ridges where others (1998). These members are of early Miocene age, based on . ez A L L e A ShTohe 96'Tchs' g ! y e ’*Q} @ b
sand of the Cohansey Formation or upper terrace deposits was exposed strontium stable-isotope ratios and diatoms (Sugarman and others, 1993). N. J. permit lithologic log ’ / { L\ ID “ BN
N ; i . T Tehs @ ST ! / : P ~ NN
to wind erosion. In the Shoal Branch valley, eolian deposits lie southeast number and depth > )‘ ANy W00 17,6, = e N o S . S : 22 05,6 4 ]
. . . . / . ) A ) i 0 & - K, 0 | bh+'
of blow-out basins and broad valley-bottom flats, indicating that they MAP SYMBOLS identifier (feet i’ ‘ A0 N " S e gloé‘;ﬂgs 3 ) i(4C 7\ ) aoTene S
were laid down by winds blowing from the northwest. below | description (map unit assignment in parentheses) - - =ONC L oQuTag 7 ' ,E
land = ~
LOWER TERRACE DEPOSITS—Fine-to-medium sand, pebble gravel, £ S m
atl : : — Contact of surficial deposits—Solid where well-defined by landforms as surface) = MAP AREA
minor coarse sand; light gray, brown, dark brown. As much as 10 feet bl 112.000 o | dashed wh - | 32-29284 0-20 yellow, brownish-yellow, very pale brown 3
thick. Sand and gravel consist of quartz. Form terraces in valley bottoms I”Sl edonh : (i " (Sltefio airp (étO?, Oilg' ?;S fil Wderfi agpr(”zllmage y Woodmansie 1 medium sand, minor fine and coarse sand, a few 3 °
with surfaces 2 to 5 feet above modern wetlands. Include both stratified ocated, short-dashed where gradational or featheredged, dotted where horizons with fine-to-medium quartz pebbles, 3
stream-channel deposits and unstratified pebble concentrates formed by formerly present but removed by excavation. some white weathered chert (Tbh)
seepage erosion of older surficial deposits. Sand includes gyttja in ) ) ) o ) )
places, and peat less than 2 feet thick overlies the sand and gravel in N Contaclt :;i Coh?vn§elydfac1§s—Appr0x1mately located. Dotted where 20-45 yellow to very pale brown medium sand, minor lffcilgrlrllreer gl'a-l-yngu;zr’ugll:rlllgre;;?f)sf-gg(()lg(lirrlr%agi?eﬁlce(;rtlhgrlel(li Sﬁ::te—:ll)’egﬁ:;gvg
places. The gyttja and peat are younger than the sand and gravel and concealed by surficial deposits. ﬁne and coarse sand, a couple of thin beds (0.5 LR overlies the cross-bedded sand. Location of photo shown on map and inset.
accumulated because of poor drainage. Gravel is more abundant in lower ) ) inch) of white clay at 20 feet (Tchs ) 1148Tchc_—~
terrace deposits than in upper terrace deposits. 4e  Material penetrated by hand-auger hole, or observed in exposure or
excavation—Number indicates thickness of surficial material, in feet, 45-68 thinly bedded (0.25-0.5 inch) light gray to white
UPPER TERRACE DEPOSITS— Fine-to-medium sand, pebble gravel, where penetrated. Symbols within surficial deposits without a thickness clay and yellow to brownish-yellow fine-to-
Qtu minor coarse sand; very pale brown, brownish-yellow, yellow. As much value indicate that surficial material is more than 5 feet thick. medium sand (Tchc)
as 15 feet thick, generally less than 6 feet thick. Sand and gravel consist ) ) . )
of quartz. Form terraces and pediments with surfaces 5 to 15 feet above Tchee  [solated occurrence of Cohansey Formation, clay-sand facies—Within 68-107 | yellow, brownish-yellow, very pale brown fine-
modern wetlands. Include stratified stream-channel deposits and poorly areas mapped as Cohansey Formation, sand facies. to—medlumdsand, mlnlor cc;larse salnd, ftrace 8V6er§/9
stratified to unstratified deposits laid down by groundwater seepage on coarse sand, gamma 10g Shows clay Irom 86-
i figure2®  Photograph location but this interval was not sampled (Tchs)
pediments. grap. . :
32-29553 0-28 very pale brown fine-to-medium sand (Tchs) with
a UPLAND GRAVEL, LOWER PHASE—Fine-to-medium sand, slightly (Tche) Concealed Cohansey Formation clay-sand facies—Covered by surficial Woodmansie 2 thin beds of white clay from 11 to 22 (Tche)
TQg . ’ . ’ deposi
. . posits. ) )
clayey in lace, and pebble gravel:mior conrs sand; yellow, very ple 2683 | very pale brown to brownish-yellow medium-to-
rown, reddish-yellow. Sand and gravel consist of quartz and a trace ) i ) .
percent) of white weathered chert in the coarse-sand-to-fine-pebble- e32:11881 Welll or test boring shov.vmg formations penetrated—Location accurate Ic)zta){)slz :?I%iilzg)me very coarse sand and very fine B
gravel fraction. Clay-size material is chiefly from weathering of chert. g2rene  to within 200 feet. Identifiers of the form 32-xxxx are N. J. Department 4730" 0
As much as 10 feet thick, generally less than 5 feet thick. Occurs as (f’f En;llronmentzilj Psrot(e}ctli)n yvelll-spermlt gumbzrsw tIdersl‘FltﬁeIrs oftthe 83-90 yellowish-brown, yellow, reddish-yellow ’ N
erosional remnants on lower interfluves and hilltops, and as more orm O-xxx are U. 5. Lscological survey Lround-water site Inventory medium-to-coarse sand, some very coarse sand >
: e ; identification numbers. "G" following identification indicates gamma- U .
extensive deposits in headwater valleys, between 100 and 160 feet in ! | lable. "E" indi | 'gl Dbl ! g and trace very fine pebbles, iron cementation from
elevation. Includes stratified stream-channel deposits, poorly stratified ray log available, "E" indicates electric log available. Borings 32-29284, 83-84, with laminas to thin beds of dark gray,
deposits laid down by groundwater seepage on pediments, and pebble 32-29542, and 32-29551 through 29554 were drilled for this study. grayish-brown, and black, clay and very fine sand
concentrates formed by winnowing of sand from older surficial deposits Lithologic logs for these wells are provided in table 1. Gamma-ray log (Tche) Fioure 3.—Thin. horizontal beddine to low-anele cross-bedding in Cohanse
by groundwater sapping or surface runoff. for well 32-27994 near Woodmansie is provided by Walker and others Fogl*lnatic;n, sand facies, exposedgin large sgnd pit east of gWoodmansig
(2008). Number followed k}y map-umt sym}aol is depth, in feet below 90-96 gray to dark gray fine-to-medium sand with trace Bedding is deformed or destroyed by cryoturbation in upper 5-10 feet. Height
UPLAND GRAVEL, HIGH PHASE—Fine-to-medium sand, some land surface, of base of unit. Final number is total depth of well rather clay as interstitial material (Tchs) of exposure approximately 30 feet. Location of photo shown on map and
9 coarse sand, clayey in places, and pebble gravel; yellow, brownish- than base of unit. Unit symbol *Tch” indicates that sand facies and clay- 32-29542 0-25 brownish-yellow to reddish-yellow medium-to- inset.
yellow, reddish-yellow, very pale brown. Sand and gravel consist of sand facies cannot be identified separately from the well log. Owing to Woodmansie 3 coarse sand with some very coarse sand and fine
quartz, with as much as 5 percent white weathered chert, and traces of the discontinuous geometry of the clay-sand facies, and to variability in pebbles, trace weathered chert (Tchs)
weathered feldspar, in the coarse-sand-to-fine-pebble-gravel fraction. the detail and accuracy of drillers’ logs, units shown for some wells may
Clay-size material is from weathering of chert and feldspar. As much as not match the map and sections. Surficial deposits generally cannot be 25-55 brownish-yellow to yellow medium sand, some
20 feet thick, generally less than 10 feet thick. Occurs as erosional identified from lithologic or geophysical logs. Where not identified, coarse sand, little very coarse sand and fine
remnants on interfluves and hilltops, and as more extensive deposits on surficial deposits, if present, are included in the uppermost Cohansey pebbles (Tchs)
uplands adjacent to the Beacon Hill Gravel, between 150 and 180 feet in facies. , ,
: . : 55-70 yellow to very pale brown medium sand, little
elevation. Includes stratified stream-channel deposits (fig. 1) and poorly ) ) ) )
stratified to unstratified pebble concentrates formed by washing of sand “Jatons.  Well or test boring showing formations penetrated—Location accurate coarse sand, trace very coarse sand (Tchs)
: : 21Tehe ¢ within 500 feet. Identifiers and symbols as above.
?:joi‘icay from the Beacon Hill Gravel by groundwater sapping or surface 27Tchs 70-78 very pale brown fine-to-medium sand (Tchs)
' Geophysical log—On sections. Gamma-ray log is shown by red line, ) o
BEACON HILL GRAVEL—Medium-to-very-coarse sand, some fine-to- radiation intensity increasing to right. Electric log is shown by paired 78-88 pink, white, light gray clay (Tchc)
s ; : i . . blue lines, with spontaneous potential shown on left-hand curve (voltage
medinm sand, clayey t~0 very clayey in places, pebble gravel; r'eddlsh- increasing;, to riglﬁ) and resistrz)mce shown on right-hand curve (re(sistan{ie 88-93 very pale brown fine-to-medium sand (Tchs)
yellow, .yellow, brownish-yellow, red, very pale broWn. Clay is frqm increasing fo right) 32.29552 0-10 very pale brown fine-to-medium sand, trace very ¢
weathering of chert and feldspar. Sand and gravel consist of quartz with Woodmansie 4 fine pebbles (Tchs) o -
as much as 15 percent brown and dark gray chert; gravel includes rare o o o /
red and gray sandstone and siltstone, and rare white granite and gneiss; Paleocurrent direction—Arrow indicates direction of streamflow, as 10-12 hite clav (Tch )
. . . white clay (Tchc) A
sand includes traces of weathered feldspar. Rarely, chert pebbles may inferred from dip of planar, tabular cross-beds observed at point marked B
> \
contain fossil molds of brachiopods, pelecypods, and corals of Paleozoic by x. 12-69 light gray to very pale brown fine-to-medium | °
age. Most chert is weathered to white and yellow clay-size material. As ) ] sand (Tchs) S, 2-4?5/-872,5 . . . .
much as 30 feet thick. Generally unstratified, or poorly stratified, owing = Head of seepage valley—Line at top of scarp, ticks on slope. Marks & mggmepm/// A Figure 4.--Laminated to thinly bedded clay and sand of Cohansey Formation,
: : . . i head of small valleys and hillslope embayments formed by seepage . . A clay-sand facies. Clay beds are white to light brown and are 0.25-0.5 inch
to weathering, cryoturbation, and bioturbation. In places, tabular, planar . y P Y Y Seepag 69-104 | yellow to brownish-yellow medium sand, some ) ‘ thick, sand beds are yellow to reddish-yellow and are 1-6 inches thick. Red to
cross-bedding is preserved (fig. 2). Occurs on erosional remnants on CrOSION. No seepage occurs tO.daY n these valleys, so the landform.s are coarse sand (Tchs); a bed of very dark grayish- oranée iron-cemented sand overlies the sand-clay facies. Be daing is
highest hills and plateau areas, above 165-180 feet in elevation. The relict. The valleys formed during times when the water table was higher brown to black very fine sandy clay to clayey deformed by cryoturbation. In roadcut on Jenkins Road west of Plains
Beacon Hill Gravel is a regional river-plain deposit that was laid down than at present, perhaps during periods of permafrost in the middle to very fine sand with some organic fibers at 95-96 Branch. Location of photo shown on map and inset.
on the emerging Coastal Plain as sea level declined after deposition of late Pleistocene. (Tche) :
the Cohansey Formation. Paleoflow directions, slope of the restored . . . 32-29551 0-17 very pale brown to brownish-yellow fine sand
river plain, and gravel provenance, indicate that the Beacon Hill was laid / Active seepage scarp—Line at foot of scarp, at position of groundwater Woodmansie 5 (Tchs)
down by rivers flowing southward from the Valley and Ridge province in emergence. Water drains downslope from this position. . .
northwestern New Jersey and southern New York (Owens and Minard, ) . 17-22 yellow to brownish-yellow fine-to-medium sand
1979; Stanford, 2003). »—~_ Inactive seepage scarp—Line at foot of scarp. No seepage occurs today with some thin laminas (0.1-0.25 inch) of white to
’ ’ ' along these scarps. light gray clay (Tchc) ‘ - ' ‘ : _ ~ A G EO LOGY O F TH E
COHANSEY FORMATION—Fine-to-medium quartz sand, with some strata of , . 22.104 low to b hovell diumet / : t [ 7 e als - Qal = NN\ g TR i | U | \ i TQg. i . ‘ - ~ " eTene ||, X 9% 7\
medium-to-very-coarse sand, very fine sand, and interbedded clay and sand, ——— Dune ridge—Line along crest. ) Z:n((i)v:ofnergln;zngzng:emeCg:fs'eos;lcsgr(?rechs) agoasli ' i = , - oA B \/\9&. b ) L - —— - - ¥ xR )\Tehs /\O& | 3go45 WOODM ANSI E QU ADR ANG LE
deposited in estuarine, bay, beach, and inner shelf settings. The Cohansey is Shall hic basin_Li ]  basin. Smaller basi 3729554 025 Very,pale brown to white ﬁn?san d (Tchs) 74°30' 74°22'30"
divided here into t its: d faci d a clay-sand facies, based allow topographic basin—Line at rim, pattern in basin. Smaller basins ' ! - Base map from U. S. Geological Survey, 1995 _ Geology mapped 2007-2008
t;:tl df‘illilf - 1Zn(1)m\;v_(;amapeﬁnllos Saaf:ll S ;:Ce: ;1; i: aySisr;an 5_;;0(:: ;’ane(lls-z (:; % may have formed from melting of permafrost. Larger basins commonly Woodmansie 6 Corner ticks are on North American Datum of 1983 Drilling by G. Steidl and J. Curran B U R LI N GTO N A N D OC E AN CO U NTI ES
&8 YV 8% " [MAPPIE ASTE ancats are bordered by eolian deposits and may have formed from wind 25-30 very pale brown to brownish-yellow fine-to- GIS coverages by M. Girard
holes, exposures, and excavations. Total thickness of the formation in the y p y . Cartography by S. Stanford
Wi d, . (’1 o h as 300 f erosion. medium sand, trace coarse sand, trace very fine Reviewed by J. M. Wilson and J. V. Browning
00dmansie quadrangic 1s as much as eet. pebbles, and laminas (0.1-0.5 inch) of white clay
The Cohansey has been interpreted as either 1) a deltaic deposit with inner-shelf Q Excavation perimeter—Line encloses excavated area. Topography (Tehe) . SCALE 1:24 000 Research supported by the U. S. Geological Survey, National Cooperative by
. . . . ithi ffer from that on the base man Dotted contacts |||y MILE Geologic Mapping Program, under USGS award number 07HQAG0085.
sand at the base, passing upward into interbedded delta-front sand and clay, in W%thl.n thes§ areas may dlt."fer from that on the base map. Dotted o ntacts 30-75 very pale brown, brownish-yellow fine-to- 1 I : I : 142 : I : I ? Y The views and conclusions contained in this document are those of the author
turn overlain by fluvial sand and gravel and alluvial clay (Markiewicz, 1969; within perimeter show inferred extent of materials at the time of medium sand, some very coarse sand, trace fine o 1000 0 1000 2000 3000 4000 5000 6000 7000 FEET and should not be interpreted as necessarily representing the official Scott D. Stanford
Rhodehamel, 1973; Newell and others, 2000), or 2) two or three stacked topographic survey (1947). In places, these materials have been entirely pebbles (Tch;) ’ z Sm= 1}—{ }—{5 0}—{ = 1 KILON:ETER policies, either expressed or implied, of the U. S. Government. 201 0
sequences composed of beach and shoreface sand overlain by tidal-flat sand and removed by excavation. ]_50' S mm=an—un— em= e ]
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