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INTRODUCTION

Surficial deposits in the Weehawken and Central Park quadrangles
include alluvial, swamp and marsh, estuarine, windblown, talus, and
stream lerrace deposits, all of postglacial age, and glacial lacustrine
deposits and till of late Wisconsinan age. These deposits are
delineated on the accompanying map and sections and are described
below. The glacial and postglacial events that the deposits record are
also discussed below. Well and boring data used to construct
bedrock-surface contours and to infer the subsurface distribution of
the deposits are provided in table 1. The temporal relationships of the
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SWAMP DEPOSITS--Freshwater peat and organic silt and clay, black to
dark brown. As much as 10 feet thick.

ESTUARINE AND SALT-MARSH DEPOSITS-Organic silt and clay,
and salt-marsh peat. Black, dark brown, and gray, on tidal flats. Brown
to gray silt, sand, and minor gravel in tidal channels. As much as 200
feet thick in the Hudson valley. As much as 20 feet thick, but generally
less than 10 feet thick, including underlying and interbedded
freshwater swamp deposits, in the Hackensack and Overpeck valleys.

deposits of talus occur at the base of the cliffs south of Fort Lee. These

In the Passaic valley, in the northwest corner of the map area, there are
deposits of two glacial lakes (fig. 1). Lake Delawanna was dammed by an
ice-contact Lake Bayonne delta that formerly crossed the Passaic valley at
Newark, about 8 miles southwest of Passaic. The map area includes the
eastern, ice-contact edge of a large delta deposited in this lake (Qdw). This
delta formerly crossed the Passaic valley at Rutherford and formed the dam
for Lake Paramus, which extended up the Passaic and Saddle River valle).rs
as the ice margin retreated. Units Qpr, Qprl, and Qprf were deposited in
Lake Paramus.

Lake Hudson sediment in the Tappan Zee area, if accurate, indicates that the

MAP SYMBOLS

Contact—-Solid where well-defined by landforms, dashed where approximate,
gradational, or feathered, dotted where exposed by excavation or concealed by
fill. Some contacts are modified from Merrill and others (1902), Darton and
others (1908), and unpublished manuscript maps of C. E. Peet and R. D.
Salisbury on file at the N. J. Geological Survey.

HASBE K HEIG]

deposits are shown on the correlation chart. TALS.- Angular Slocks: of didbese with Nilie or no masiix, fomsiag » -~  Excavation l-lll—l.ine at edge of excavation, ticks within excavation. Shown only /
steep, continuous apron along the base of cliffs at and north of Fort for quarries and lasge sand pits. ; / / / : /// £
Lee. As much as 50 feet thick (estimated). Small, discontinuous A radiocarbon date of 17,950 + 620 yrs B.P. (1-4935; Weiss, 1971) from —~-=-  Fluvial scarp--Line at top of scarp, ticks on slope. / / /// / /

CORRELATION OF MAP UNITS

are nol mapped.

EOLIAN DEPOSITS--Fine sand, minor silt, very pale brown. As much as
10 feet thick. Extent of eolian deposits along the west base of the
Palisades ridge and in the Secaucus area is based on mapping in
Merrill and others (1902), and in Darton and others (1908). In places

ice front had retreated north of the map area by at least 18,000 yrs B.P.
Glacial deposition ended slightly later, when glacial lakes drained. Lake
Paramus drained eastward into Lake Hackensack when the retreating ice
front uncovered the Musquapsink Brook valley near Westwood, 12 miles
northeast of Rutherford. Lake Hackensack drained eastward into Lake
Hudson when the retreating ice front uncovered Sparkill Gap through the

Striation--Observation at dot. Flag indicates data from Salisbury and Peet (1895).

= B these deposits may have been removed during urbanization. Palisade ridge, about 20 miles north of Secaucus (Stanford and Harper,
Qal Qm MOONACHIE TERRACE DEPOSIT--Sand and minor pebble gravel s g g ol W g gl gl o ® ¢47)  Elevation of bedrock surface in well or boring--Data from Parillo (1959). "Less-
L Holocene and silt, very pale brown to yellowish brown. As much as 20 feet thick. ;‘::"ﬂ o o ; - P‘:::‘;“':‘n kmw'"l“"“‘l':)‘“ - than" sign (<) indicates elevation of bottom of boring that did not reach
Qs ' Qta _ ERRA : south of Hoboken, was breached, probably by a meltwater flood down the W
Qpt Qmt Qe d Lowxdrﬁsﬁie; e h(:fwnngm:fgw:ha::o :““d;:"“‘::chp:?’;; Hudson valley sourced from glacial lakes in the Great Lakes basin @ (-47)  Elevation of bedrock surface in well or boring--Data from Lovegreen (1974).
- e ¥ . (Newman and others, 1969). The timing of this event is uncertain, but the Values are inferred from a bedrock topography map with a contour interval of
Qor ; earliest time at which the retreating ice front makes this drainage possible is 20 feet.
ORADELL TERRACE DEPOSIT--Sand and minor pebble gravel, very about 15,500 yrs B.P. (Ridge, 1991). 0 (47)  Elevation of bedrock surface in well or boring--Data from files of the N. J.
pale brown to yellowish brown. As much as 30 feet thick. Geological Survey.
Qhd| — -
B @hk | Qhk a Qhdf i o 147, Well with log in table 1-Location judged to be accurate within 100 feet. Elevation
Qpr | Qpef - (late Wisconsinan) of bedrock surface in parentheses.
Q. GLACIAL LAKE HUDSON DEPOSITS--Lake-bottom and lacustrine- o {2-:;; Well with log in table 1--Location judged to be accurate within 500 feet. Elevation
Qtys Glacial Deposits--These deposits include till--a poorly-sorted, nonstratified fan deposits locally preserved beneath thick estuarine deposits in the of bedrock surface in parentheses.
Qdw Q@bn | Qbnf | Qbnl Qbyt sediment containing gravel clasts and boulders, deposited directly from Hudson valley. In subsurface only (section AA’, well 207 in table 1); more /
glacial ice (Qt, Qty), and well-sorted, stratified sediments. The stratified extensive deposits occur in the Hudson valley north of the map area /
/ ;e:emw "('333'1 & m&;l)lfdﬂ;xry slwialhgeg::erin slw::l& . ). & Elevation of bedrock surface--Contour interval 50 feet. Shown only where depth to
“lm 1] Qh"' » v M)o . ' ceeds f !
vasved 5ik, clay, and fine ssad deposissil on glecislilske Yotioms (Qbl, Lnke-bntto- deposits--Varved silt and clay, probably less than 50 feet / bedrock generally ex 50 feet

Qhkl, Qprl, Qhdl). All of these deposits are of late Wisconsinan age.

Before these deposits were laid down, the underlying bedrock surface was

s

Lacustrine-fan deposits--Sand and gravel, probably less than 30 feet thick.

shaped by glacial erosion. The topography of the bedrock surface (plotted at [/~r Large bedrock outcrop--Many small outcrops, particularly on the Palisades ridge,
50-foot contour interval on the map) shows that there are narrow, deep, are not shown.
5""“"*';:’;,“" m‘*“ °"‘°“:u:°£“’fe';‘:eﬁ e ’;f’;" e GLACIAL LAKE HACKENSACK DEPOSITS-Deltaic, lake-bottom, -
beneath the Passaic valley, more ! oan Founl g and lacustrine-fan deposits. Deltas include fluviodeltas in Bogota and in the . , . y
west edge of the Hackensack valley, more than 200 feet below sea level Wolf Creek valley in Ridgefield, and partially collapsed deltas west of Well with log in table 1--On sections, projected to line of section.
along the cast edge of the Hackensack valley, and more than 300 feet below Ridgefield and in Teaneck and Englewood. Lake-botiom deposits are
DESCRIPTION OF MAP UNITS mlevelinlheHnd!onvalley.Toﬂumlhandmt!wnuﬂnh.abe&ock continuous beneath unit Qm in the Hackensack and Overpeck valleys. . '
surface in these troughs rises, and the trough-forms die out (Parillo, 1959; Locally, the uppermost parts of these deposits may have been laid down in ' Depth to bedrock in well or boring--On sections, projected to line of section. Dot
Stanford and others, 1990), indicating that they are glacial-scour features postglacial ponds that formed after drainage of glacial Lake Hackensack, { indicates bedrock surface penetrated, no dot indicates bedrock not reached.
ifici placed i rather than buried fluvial valleys. The rock surface on uplands, particularly icularly as rebound reversed northward drainage. Lacustrine-fan
[I] ﬂm m“;mmuyﬂsmmd@n:am Weal;hfﬂ:o::g;c;:dn on mudmandsandstonebe(.kockinand_westoﬂh'eﬂackeauckmd s:;aits tz:cur in the axes of the scour troughs on cither side of the o /Gm Unit to left of slash m'-.-umrw_s.mm extent of underlying map unit
matesiile, and ttash. As awch s 100 feet tick in taodiiils, graerlly Overpeck valleys, was also glacially eroded into streamlined forms. Till on Hackensack valley, but not elsewhere. This distribution suggests that beneath large areas of artificial fill and eolian deposits. Extent of units Qm, Qs,
less than 20 feet thick elsewhere. Many small areas of il are not dmenplmdwasmas;l! feet m_aﬁ:wpl-:::-.whmt:]wﬂ”}:’}m;; subglacial meltwater channels, which fed the fans, followed the axes of the -tgeg-llggulhﬁumd.mmon Merrill and others (1902) and Darton and
¢ o depositional streamli aces il is ).
mapped. Extent of fill is based on airphotos taken in 1979 and, in s i ﬂn:' o t*mp andmeblm:kets !hemxh:::oc % s::fr::: troughs. others (1908)
Plkoes,1996. Deltaic deposits--Sand, yellow to reddish-yellow, some pebble gravel and
cobble gravel. As much as 50 feet thick.
—. she s The distribution and ition of till reflect ice-flow directions during the
Postglacial Deposits--These deposits include stream deposits in terraces RIS during ” "
. g e g e e Wicosinan giacision, Regonly siaion 1 dlin arnoions QU] Lake-botom deposs-Vacd st and cly, i brow (o gy A
> S v ol : indi ——— much as 150 feet thick. Where lower contact is on unit Qbnl the
deposits in swamps (Qs) and estuaries and salt marshes (Qm), windblown indicate that late Wisconsinan ice advanced southerly to southwesterly : : sk . -
= : aliecent 30 § and lake plains (Qe) across northeastemn New Jersey as a lobe channelled between the Watchung contact is an approximate limeline marking the transition from the REFERENCES
A MR vt s o - P : i S Lake Bayonne level to the Lake Hackensack level, not a physical
and talus deposits forming aprons at the base of cliffs (Qta). Mountains on the west and the Palisades ridge on the east, and centered on A hayonne e vel, A pays
the Hackensack valley (Salisbury, 1902; Stanford and Harper, 1991). In the discontinuity. In places it is drawn where boring logs indicate a
The stream terrace deposits are subdivided into three units. The Oradell map area, this flow pattern is indicated by the southerly to slightly transition from gray to brown or red clay. This color change may - ) a—
terrace deposit (Qor) is the oldest. It was laid down by the Passaic and southwesterly striations on Laurel Hill in the center of the valley, and a reflect the transition from thicker, redder, more proximal varves to Antevs, Emst, 1928, The last glaciation: American Geographic Society Research
Saddle Rivers immediately after glacial lakes Paramus and Hackensack southerly-to-southeasterly sweep of the striation pattem on the Palisade thinner, grayer, more distal varves. Series, no. 11, 292 p.
drained, but before glacioisostatic rebound elevated northward parts of the ridge. Reddish brown silty sand to sandy silt till ("Rahway till," Qt) derived ; . > n
Hackensack lowland (Stanford and Harper, 1991). During this time the from mudstone and sandstone bedrock, forms a nearly-continuous blanket, RS A Q. s o SRS AN VS S AUS 0. E. BB R & Ry ¥. 5. a6 B 5. 1. S5 b
R ! ; : 3 : % much as 80 feet thick. In subsurface only (sections AA’, DD’, EE’). Wisconsinan-Holocene history of the lower Hudson region: new evidence from
Passaic River, following the isostatically-depressed valley gradient to the averaging about 20 feet thick, on the surface of mudstone to sandstone & Dbl sl Pibes 1 5 izer. Wi ed.), Field
north, adopted an easterly course from the Garfield area to the Hackensack bedrock west of the Palisade ridge, except in the axes of glacially-scoured prshoncsc s awlo;: "'”"m‘é“t! m”‘“’”"’. s ":: (f ol
area, and then flowed northerly in the Hackensack valley to discharge into troughs, where it either was never deposited or was later eroded by il ; e:';ym New Y. mi" State Geom g".aﬁ: Rut
the Hudson valley through Sparkill Gap, about 10 miles north of subglacial meltwater. Boring logs in the trough on the west side of the b oy s Bl - W S, ——
Hackensack. Hackensack valley (wells 105, 120, 174, and 230 in table 1) suggest that till 1y, . g
. . locally is interlayered with lacustrine deposits, due either to small GLACIAL LAKE PARAMUS DEPOSITS--Lake-boltom, lacustrine-fan, , C. P., 1933, Engineeri logy of the City of New York: 16th
As .rebound raised northerly parts of the valley relative to southerly parts, readvances o to subglacial deposition of the lacustrine deposits just behind ol s ilhiic dopoaits in fie Pusssic and Saills River villeys at Bukalz bl i B gineering Sé‘:“diym . Tl’lg;,
AN GRAREY AP i et suSive fow (S e the ice margin. Reddish brown till also occurs on most of the Palisades Rutherford.
Huper, 1591). The Passaic and Suidio Rivers were divertad soniliward ridge, except for the highest, eastemost part of the ridge north of the Cotter, J. F. P., Ridge, J. C., Evenson, E. B., Sevon, W. D., Sirkin, Les, and
from the Garfield area, and laid down the lower Passaic terrace deposit Cliffside Park area. This distribution indicates that jce entrained material [E Deltaic deposits--Sand, yellow to reddish-yellow, minor gravel. As much Stuckenrath, Robert, 1986, The Wisconsinan history of the Great Valley,
(th)._'ﬂ'le Hackensack Rwe:r established a.soulherly course in its valley, from mudstone and sandstone bedrock in the Hackensack valley, and as 50 feet thick. Pennsylvania and New Jersey, and the sge of the "Terminal Morsine”, in @ V4 T 50 Sy I~ -8 00 SN BN D T Res 2w - ) /S8 [
and laid down the Moonachie terrace: deposit (Qms). These deposits were deposited it on the diabase bedrock of the Palisades while moving southerly ; _ : Cadwell, D. H. (ed.), The Wisconsinan stage of the first geological district,
later entrenched, and unit Qal was, and continues o be, deposited in the to southeasterly across the ridge. North of Cliffside Park, the reddish brown [Qpri ] Lake-bottom deposits-Sil. clay, fine sand, varved in part, reddish brown castern New York: N. Y. State Museum Bulletin 455, p. 22-50.
entrenched floodplains and channels. Borings indicate that alluvial sand also till grades into a more yellow, siltier till ("Rahway till, yellow phase,” Qty) to gray. As much as 80 feet thick. In subsurface only (section CC").
occurs in channels incised as much as 20 feet into the former glacial Lake that reflects incorporation of the underlying diabase ar;d wonllird i ) Darton, N. H., Bayley, W. S., Salisbury, R. D., and Kummel, H. B., 1908, Geologic
Hackensack plain in the Hackensack and Overpeck valleys before rise of Titis yolivw Gl ity utertics unit @t in places clsswhere on the e 1o [Quf ] Lacustrine-fan deposits--Sand, brown o reddish brown, and gravel. As atlas of the United States, Passaic folio: U. S. Geological Survey Geologic
sea level created tidal conditions. These deposits are now covered by salt- iAo sl Wt much as 30 feet thick. In subsurface only (section CC"). Atlas, Folio 157, 27 p.
h peat.
_— Harmon, K. P., 1968, Late Pleistocene forest succession in northern New Jersey:
Weitland deposits include freshwater swamp and marsh sediments (Qs) and New Brunswick, N. J., Rutgers University, unpub. Ph.D. dissertation, 164 p.
estuarine and salt-marsh sediments (Qm). The freshwater swamp deposits Hewsser. C. 1. 1983 " ] r— ——
oceur in several glacially-excavated rock basins on the Palisades ridge, and Late Wisconsinan ice had advanced to a southernmost position at Perth " » €. J., 1963, Pollen diagrams from ormer cedar bogs in
in the Teterboro area (Vermuele, 1897; Merrill and others, 1902; Darton and Amboy, about 22 miles southwest of Secaucus, before 20,000 yrs B.P., GLACIAL LAKE BAYONNE DEPOSITS--Deltaic, ;'k:m and Hackensack tidal marsh, northeastern New Jersey: Bulletin of the Torrey
others, 1908). Freshwater peat also occurs beneath, and interbedded with, based on radiocarbon dates on basal organic sediments in western New hfmfmﬁiﬂn m Hﬂ%"’;ﬂg :?'::e 0“;mM°°“'°'“¢m' Botanical Club, v. 90, no. 1, p. 16-28. A * . PN
the surface sa!l-mmh peat in places in the Hackensack and Overpeck Jersey (Hnr.mon. .1968; Cfoner and others, {936). on concretions in glacial whcluﬁlwpmilll et dﬂ“‘: u“ Sy, Biat Rulherford*-cmm : Lovegsees, J. ., 1974, Pillisiiitiigs iswssy of the Hisdsen cstiary: New York, N, 1 ; ¥ - . oy gl S {
marshes (Merrill and others, 1902; Darton and others, 1908; Waksman and Lake Passaic sediments in the upper Passaic basin west of the Watchung y coliapesi S g . Y Y., Columbia University, unpub. M. S. thesis, 152 p. W_‘W’ EST NEW ){‘ ORK
others, 1943; Heusser, 1963). These deposits, which are included with unit Mountains (Stone and others, 1989), and on organic sediments on Long New B, ’“': EhRn. 1. “"';d"‘?"'"’ pagp i s caanig y ! _. AN R
Qm, overlie lake clay that was subserially exposed and desiccated prior 1o Island (Sirkin, 1986). A continuous, prominent terminal moraine was unit Q:"’ Jn the H'*“m - nsack valley, S g Merrill, F. J. H., Darton, N. H., Hollick, A., Salisbury, R. D., Dodge, R. E., Willis, Y
rebound (Lovegreen, 1974; see also driller’s logs in table 1 describing stiff deposited at the position of maximum advance (fig. 1). As the ice front veaath: omnit Qe in s Fixdeon . m:““‘i;’l“‘“m e o me“"’“"' o B., Pressey, H. A., 1902, Geologic atlas of the United States, New York City Y
or hard clay over soft clay). This stratigraphy indicates that ponding retreated, a series of glacial lakes formed, dammed to the south by the SRS SR W S S g~ gy g folio: U. S. Geological Survey Geologic Atlas, Folio 83, 19 p.
occurred in this area of the Hackensack valley as postglacial rebound moraine. One of these, Lake Bayonne, occupied the Arthur Kill, Newark ":;g“ on either side of the Hackensack valley, and'also occur in the axss . ) -
flattencd the former northward-sloping valley gradient. This process was Bay, and Upper New York Bay lowlands, and had an outlet over the of the Hudson trough. Newm w.8., 'l'hll'bcrlI: H..fZelhn:&Hl;ll;:;. R;!tach. J:‘!'l:;. Musu::. l:lllum, 1969,
contemporaneous with deposition of the Moonachie terrace deposit. The moraine at Perth Amboy (fig. 1) (Stanford and Harper, 1991). This outlet Deltaic deposits--S low to reddish : bbl vel, Q“’"‘_ mary geology o ol : 4 preliminary report:
Moonachie deposit locally prograded over swamp deposits, as indicated by was gradually lowered by erosion, and therefore the level of Lake Bayonne aiisior coblile xl’:ls “:’cho“ 50 feet mw i Transactions of the New York Academy of Sciences, v. 31, p. 548-570.
a section described by Salisbury (1902, p. 610) that was formerly exposed steadily declined. The map area includes deposits in the last, lowest phases ' > .
in one of the clay pits in Little Ferry. This section showed 8 feet of sand.of of Lake Bayonne (Qbn, Qb, Qbnf, Qbnl). Deltas at Lyndhurst and New [Qonl ] Lake-bottom deposits--Varved silt and clay, reddish brown to gray. As s B BB v ;;;’;:;m"‘; l“;"""“m"hg"bﬁl‘“‘;‘;" & X
the Moonachie terrace deposit overlying 2 to 3 feet of organic sill, sand, and Durham indicate that, when the retreating ice front was at those locations, much as 160 feet thick. In subsurface only (sections BB’, DD', EE"). WINZ ey 8 . 25p., . F. Kasabach,
clay with fragments of leaves and stems, in tumn overlying varved lake clay. Lahe ?ayome had a level of between 20 and 30 feet above sea level. . : . ;
Adjusting for rebound, these altitudes indicate that the spillway at Perth [Qunf_] w‘&m fﬁ““ﬁ“ﬁ@*ﬁﬁ?‘g; As Recds, C. A., 1933, The varved clays and other glacial features in the vicinity of New [/
A minimum age for the reversal is provided by a radiocarbon date of 12,870 Amboy had been eroded to about 30 feet below sea level (Stanford and much as - In subsurface only (sections BB, DD’, EE). York City: 16th International Geological Congress Guidebook 9, p. 52-63. _
+ 200 yrs B.P. (QC-297, Averill and others, 1980) on basal peat overlying Harper, 1991). Continued erosion of the outlet at Perth Amboy, and along ; / / Y - : ; .
mydr:poms with north-flowing paleocurrent features, in the Hackensack the Arthur Kill to the north, uncovered diabase bedrock at an elevation of 30 Ridge, 1. C., 1991, Late Wisconsinan glaciation of the western Mohawk and West / / / // 4 Fh":xt. L&smmmmfmﬁtﬁ' lake swﬂms. and l';hl::s m m
valley near Norwood, about 14 miles north of Secaucus. A radiocarbon date feet below sea level in the Arthur Kill about 7 miles north of Perth Amboy. Canada Creek valleys of central New York: Guidebook for the 54th Annual ( / / /| Bn=Ba Hk=Hackensack, “‘lw""’“m"h;:: shorelines:
of 2025 + 300 yrs B.P. (I-510, Heusser, 1963) on basal freshwater peat in The diabase prevented further downcutting and formed the stable spillway [Qaw | DELAWANNA DEPOSITS-Deltaic sand, yellow to reddish yellow, and Reunion of the Friends of the Pleistocene, Tufts University, Medford, / a / / / / i mmh e pA:D"-DahM - Ku:ii. Hd=Hudson be.
the salt marsh at Secaucus, near the intersection of N. J. Route 3 and the for Lake Hackensack (fig. 1). An auxiliary spillway was also established pebble-to-cobble gravel. As much as 80 feet thick. Massachusetts, 196 p. : / / Ru=Rutherford, KK=Kill van Kull, Nr=Narrows, HG=Hell Gate. Recessional
ike, indi i i across diabase in the Kill van Kull, about 12 miles southwest of S : i s i : : . | .
S Eome Souivn, ininaton. fhet Who: 355008 sen Maval cite: i e e e AT Russell, 1. C., 1880, On the geology of Hudson County, New Jersey: New York ¥ / / ice margins include: Mi=last ice margin before Lake Bayonne lowers to the
present Hackensack salt marsh occurred within the past 2000 years mlpﬂhy ained Hudso mmmnde:o‘ghm  of Sci .2, p. 2780, / . Lake Hudson level in the Hudson valley, [ i B =
(Heusser, 1963). depomt:c&kl:n the I‘Q{;ikl;mack and Overpeck valleys was in Lake Academy of Scieaces Annsls / at Newark and Hoboken. The Newark delta blocks the Passaic v alley.dwf - .
In the Hudson valley the glacial valley-fill sediment was not as thick as in A . . [G ] RAHWAY TILL-Reddish brown to reddish yellow silty sand, sandy sil, Sﬂugzi g- D-;:SO?- 91;2“ glacial geology of New Jersey: N. J. Geological Survey . / _ ;‘ &m‘:i:f;lﬂ*m Nzwe mnsi; during deposition of deltas in
the Hackensack valley. Sea level thus entered the Hudson valley as long ago and sand, with some to many subrounded and subangular pebbles and eport, v. J, p- . o [ The m‘kﬁ"] d, in Lake ayonne at Lym.lhum and New
as 12,000 yrs B.P. (Newman and others, 1969), long before it entered the Qu | cobbles and few subrounded boulders. Gravel includes, in approximate Salis . i m— - Durham. Rutherford elta blocks the Passaic valley, l‘orm;pg the dam for
2 T ; bury, R. D., and Peet, C. E., 1895, Drilt phenomena of the Palisades ridge: N. J. D i Lake Paramus. M3=approximate position of ice e
TRnolmppl valicy. A o 2o, o exaolins dipotits ku Shc iaon vy The lake-botiom deposits of Lake Hackensack (Qhk) were formerly well- order of abundance, red and gray mudstone and sandstone, gneiss, Geological Survey Annual Report for 1894, p. 157-224. - L B St T T o S Sty Sk, st o
have been accumulating much longer than in the Hackensack valley, and are exposed in several clay pits in Hackensack, Little Ferry, and Moonachie conglomerate, quartzite, and quartz. Boulders are chiefly gneiss and . » ensack level is established.
as much as 200 feet thick (sections AA", BB’, wells 180, 183, 184 in table (indicated by dotted contacts on the map), and near New Durham (Reeds, conglomerate. The clasts are derived from bedrock formations to the Sirkin, Les, 1986, Pleistocene stratigraphy of Long Island, New York, in Cadwell, D.
1). 1933). Antevs (1928) counted 1950 varves in the Little Ferry pits; Reeds north and northeast, along the line of ice flow. The quartz pebbles are 1‘: {ad].&, :51» Wimiamnmge of the first geological district, eastern New
i ; s (1933) counted 2550. If these are all true annual couplets deposited in derived from the Bridgeton Formation, a preglacial fluvial gravel that ork: N. Y. State um Bulletin 455, p. 6-22.
Tﬁ“’m‘"‘ Sageit d‘;":ﬁ; penanly g e o6 the eog! glacial Lake Hackensack, they indicate that retreat of the ice margin from formerly covered much of the region. Diabase clasts occur in the till on _ _
. Polisnites e Tk el g """“m the Little Ferry area to north of Sparkill Gap, through which Lake the Palisades and Laurel Hill. In a few places, till may overlie stratified Stanford, S. D., and Harper, D. P., 1991, Glacial lakes of the lower Passaic,
low uplands within - nsack valley. - e o sand beneath ‘Hackensack drained, took between 2000 to 2500 years. This, in turn, sand and gravel deposited in front of the advancing glacier (for Hackensack, and lower Hudson valleys, New Jersey and New York:
ﬁ"x" m:’h:h::n Wm mﬁm :""’“’ 4 implies that the retreating ice margin was in the Little Ferry area at about example, wells 26-28, 105, 120, 174, 230 in table 1), but nearly Northeastern Geology, v. 13, no. 4, p. 271-286.
onnphndmrfm.bmismtmapped' . Low, faint dunes are visible on the Zo,ml}yrsB_P.,orsc!mewhuwher,:fmeproposedlunmgformedrmage oxesion it Lne. Slwonly on w..\smwhasm ot thkch- Gt Stanford, S. D., Witte, R. W., Harper, D, P., 1990, Hydrogeologic character and : .
i 5 of Lake Hackensack is correct (see below). delineates areas where till is continuous and generally more than 10 . : . » /e
deposit in Hackensack in the Maple Grove Cemetery, and may have been feet thick. Qit delineates areas where ill is discontinuous and generally thickness of the glacial sediment of New Jersey: N. J. Geological Survey Open _ Cc
puainnt elsgakisen ”"f°""| “‘:‘:".‘“‘.‘;;“j;“ "}";‘:;“‘3 "‘“‘."""i:}y isap thinaer. The extent of unit Qut is based, in part, on Salisbury and Peet File Map 3, 2 sheets. - 300+
sand and ?n'f g f:::n e miflen of ﬁ& purig o (1695, Msesill and otiiers (1902), snd Daston and:others (1968). Stone, B. D., Reimer, G. E., and Pardi, R. R., 1989, Revised stratigraphy and history 4 - 4 E § E
rebound and ponding, from the exposed bottom sediments of Lake In the Hudson valley, Lake Bayonne, which had extended into the valley as uwmw?wzw:%wwofmm // T
Hackensack, and moved by westerly and northwesterly winds to the base of the ice front retreated around the north end of Staten Island, lowered to form with Programs, v. 21, no. 2, p. 69. \ Qf,‘ ﬁ / : 2007 § _
adjacent uplands. Most of this deposition likely occurred shortly after Lake Hudson when the retreating ice front uncovered the Hell Gate area in Vermeule, C. C., 1897, Drainage of the Hackensack and Newark tide-marshes: N. J l: / ./ i § <
deglaciation, before ponding and vegetation stabilized surfaces. the East River between Manhattan and Queens, about 6 miles east of E RAHWAY TILL (YELLOW PHASE)--Till as above, except fine Geological Survey Annual Report for 1897, p. 287-317. . , ~ / / / / -~ a b3 g
The talus deposits fo the base of cliffs on the cast slope of T 1 W oo sl S B s St 2.2 W S 20 S A S S 6, n— -_ | EE ' § 1007 L 100
g g, -y g s s o of e Foboken e, e el s Qs he (G ] e s e more sbondat. Do o oo of Wasmn. 5. . S, B, Hikmn,C. A Cordon T, S, .. 18, 1] : , . —
“‘“P'!‘"d“"di: g of“sm‘:‘sp‘? ’; &ﬂcﬁf&fﬁr{?ﬂ Ti: Lake Bayonne level occurs in Hoboken but not north of there. Gneiss diabase and weathered diabase of the Palisades ridge. Gradational The peats of New Jersey and their utilization: N. J. Department of Conservation I I 2 Qal -~ __f_______f',_,"’)__J\W"
m@mmwﬁ“ < ':'emﬂlw“c . bedrock at Hell Gate formed a stable spillway for Lake Hudson at an contact with unit Qt. As much as 40 feet thick (estimated). Qty and Development Geologic Series, Bulletin 55, Part B, 278 p. . = B/ S E// IJ i) o 04 Odw [ ¢ — . Qer Gor L0
s AR ST T e A elevation of about 30 feet below sea level, which, when corrected for delineates areas where till is continuous and generally more than 10 Weiss is. 1971. Late Plei k - e ' E - P m. mapped in 1987 | @pel sl %
. . . ’ rebound, i Backensack i ; ; A oie disconts , Dennis, 5 Pleistocene stratigraph: paleoecology o wer y
(B ] SNSRI sk iy i e’ Compio i st g i g gy i g T oo B ooty Now Yok, I, Y., Mo, Yodk Universiy, supub. . D. Base from U. S. Geological Survey, 1966 and 1967 The interpretations presented here are provisional pending peer review. | e - — o
of o ¢ malter, r of fine sediment is brown, wn, an > " . : : ~100 e &
gtayfg;:lmuch as 20 feet thick. deposited in Lake Hudson. and Peet (1895) and Merill and others (1902). dissertation, 139 p. Pitcreviond 1970200 1981 There may be revisions prior to publication. 100 —S 1
BEDROCK
VERTICAL EXAGGERATION X 10
-200 -200
B ’
e B 400
3 E b A’
- g 5 § $ - é Fa. . , _ , - 400 - -400
- § g £ | SURFICIAL GEOLOGY OF THE WEEHAWKEN . .
o
s g < 200 . - : 4
g § : g 3 i AND CENTRAL PARK QUADRANGLES, - 8 &

1001 , AND PASSAIC COUNTIES, 200-

£ a
v - BERGEN,

N. J. ROUTE 17

i :
R & Gal of " .

2 G : £ Ef ax & 38y NEW JERSEY . .

: o T o o R~ R =Y.
| | <= S -

-100 - i L -100 é o - e =

; - by § if *! Qhkl

~200+ pn— / — : — » — Scott ?9:;&11@:! ® o\ } : = o

- NN S _.
=300 4 L -300 -2004 w BEDROCK ot

VERTICAL EXAGGERATION X 10

-400 -400 =300
D VERTICAL EXAGGERATION
D’ X 10
400 1 8 - 400 -400 ~400
B 3 E 8 b E'
300 - é L] & 5 E ™ - E § ; § § § E E g b
o .
- 3 ’ 5 5 g 8 200 200 : 5 3 §§ g 200
s : - : :
3 ¢ g ¥ 3 2 = -
& 1001 . i 100- " . = - i
Q'F s =4 -—
3 — — " - S O : = e e e e _— 5 0SS
5 . | Qhkl 1% E Phi ~ 1 @hk! E N - Qhk! Lo I
m"ll \___é‘ ’_’_’_/_//’J '
-100 - Qbnl -too & o P Qb | l
\\ ] hk‘F
e | & Qbnf TEEE— @b =
-200 4 = -200 - J
-30p A BEDROCK &
300 BEDROCK BEDROCK  ~300 =300 BEDROCK BEDROCK -
VERTICAL EXAGGERATION X 10 VERTICAL EXAGGERATION X 10
-400 400 -400 -400



DEPARTMENT OF ENVIRONMENTAL PROTECTION AND ENERGY
DIVISION OF SCIENCE AND RESEARCH
NEW JERSEY GEOLOGICAL SURVEY

SURFICIAL GEOLOGY OF THE WEEHAWKEN AND CENTRAL PARK QUADRANGLES, BERGEN, HUDSON, AND PASSAIC COUNTIES, NEW JERSEY
OPEN FILE MAP OFM 13
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69  26-4331 0-10 106 Parillo, 195 i
Table 1.-—Selected Well Logs and Notes 10-15 o LR R eelie e
= 15-45 fine silt and sand (Qhkl) 27 muck (Qm) 147  Salisburyand  former pit exposed: . 239 26-5141 0-6 stony fill
_ Driller’s Log 45-60 fine sand (Qhkl) 7.25 gray clay (Qhkl) Peet, 1893, p. 198 0-3 unstratified yellow loam (Qe) 191  Russell, 1880  0-80 bluish-black mud (Qm), no bedrock 6-38 red hardpan (Q1)
Well P ! Depth Déscsiition @ 60-70 red hardpan (Qt) 25.27 red clay (Qhkl) 35 horizontally stratified fine sand (Qbn) well 28 38-42 sand with some water (Qt)
No. No. (ﬁ:‘_’eu p 70-280 e sandgione 27.87 sand and gravel, active (Qbnh) 5.9 cmss‘tnd;dcd sand and gravel (Qbn) 192 Parillo, 1959 0-191 overburden (no descriplion of material) 42-138 red shale
I o g&go - 70 26-3503 0-26 overburden, gravel (af over Qm over Q17) 87-130 fine sand and clay (Qbnl) ------erosional contact---------- 193 %921_465](:3 143 (139116NR r::(l and 1, cl 1 sl e g
sand (Qpt over Qprl) 26-291 shale and sandstone 130-150 red clay, sand with gravel (Qbnl) 9-17 horizontally stratified sand (Qbn TAAEEn - s gravel, clayey (Qal) 40-62 sandy hardpan (Qt)
80-100  clay (Qprl) 7T 265560 0-55 gravel and sand (Q1) 150-167  brown sand and clay (Qbnl) W NaIvm railroad cut formerly exposed 8 feet of e SN S, gl (Glel) 62210 red shale
i%-lﬁ!}% small gravel, dry (Qprf) 55-300 gray granile 167-174 brown sand (me) d_[_'}_fl (Qbn) over arkose bedrock ;-;?'j} :ellghlmycy red sand and gravel (de) 210-300 red sand'slonc
5 365149 = bedrock 2 267 (log by H. Herpers, NIGS) 174-179 red sandy clay (Qbnf) 149 N26-13-667  0-6 fill (af) L T samlton: 21 26-11966 0-5 brown silty sand and gravel (al)
516 . s 040 gray and brown clay (thin Qmn over Qhkl) 179-192  red sand with gravel (Qbnf) o3 desagod vegetation (@) well 7G 7-13 i s w6 g o Tocsowil. gy silty sand. some fine
= 51 @1 40-45 fine-grained red clayey sand (Qhkl) 192251  red clay sand and litdle gravei (Qbnl or QU) 912 coarse brown sand (Qal) : e T rRcecichy s gravel b ot {hwm)
1821 silt (Qprl) 45-65 medium- o coarse-grained slightly i 251-263 red clay and sand (QbnlorQt) i 4 }‘.} coates zeid st (41M) 13.25 fine brown red sand (Qba) 11-30 gray silty clay (Qbnl)
3 IO oy Q) clayey sand (Qhkf) 107  Parillo, 1959  0-82 gray clay (Qmt over Qhkl) d gray sand and clay (Qal over Qhkl) 25.56 ay-clay with Seyers of silt (Qbsl 30-75 brown to red-brown coarse-to-fine sand
65- we 2- red sand (Qbn & S ray cia v i
61.276 glaca (Qptover Qprl) 5-358 red shale 1158 82-90 (Qbnl) 17-60 oft gray clay (Qhkl) 56-6 i o A ikt (Qbul) and gravel, trace clay and silt, some
i 366600 5 rock 73 263512 0-30 hardpan (Q1) 90-96 hardpan (Qt) 60-63 plastic gray clay (Qhkl) i Tedb CHND sy Chey, Wi nens o coarse gravel layers, very wet (Qr)
3 g. : fill 30.40 s 96-160 rod St 63-65 fine red sand (Qbnl) B NEaT 3 gravel (Qt) 75-78 red-brown siltstone
}l 2 hard-packed red stone (Qt) 40-95 trap rock 108  Parillo, 1959 0-80 gray clay (Qmt over Qhkl) 65-67 plastic red clay (Qbnl) ke -799a -g fill 242 26-11967 0-10 fill--brown sand and gravel, bricks (af)
e rocks (Q1) A 263783 042 sand (QhK) well 6B 80-90 red sand (Qhkf) i Soft rbdclay (Sont) e 5 s g Ao sutanes doiie s Bl 400 i)
) e “I’“‘-%‘“-“ 42-50 red clay (Qhkl) 90-113 hardpan (Qt) 80-86 very soft red clay (Qbnl) g PSS g (Q&?) 22-50 interlaminated brown clay, gray clay.,
B 18-303 red s I(ml) 50-75 gravel and sand (Qhkf) - 113-190 _ red shale o plsstic red clay. (bl at 32 . cort @ ooy et 4o S0 e (gl
z TR L < csl e . 75-88 sand (Qhkf) 109  Parillo, 1959 04 marsh muck (Qm) e 87;]01 soft red clay (Qbnl) 196 3639718 2 p 50.73 grayish brown clay (Qbnl)
5% . s 88-315 red sandstone well 4G 4-110 clay with some sand (Qhk1) 50 NEDem 02 fill (af) ot S 73-77 brown silt, some medium-to-fine sand (Qbal)
25 ychlew e v 75 N264788 06 decayed vegetation (Qm) 10130 sand and gravel (Qbmi) o e R 20-30 e ol Mo (6 e i T S
2 6-9 stiff blue cla 130-137 clay (Qbnl) 7 e Clay e iy clayey silt (Qbnl)
o e e W 9-11 brown sand (Qa) 137154 sand, gravel, and clay (Qbnf) by ety e o 197 266514 € = e 0% black muck (Qm)
and sandstone 11-37 soft gray clay (Qhkl 154237  mostly clay (Qbnl) 2231 red clay (Qbnl) ¢ S———— i 6-56 gray clay (Qhkl)
7 363410 030 hardpan (Q1) gray clay (Qhkl) 237.238 31-36 clay and sand (Qbnl) 04 brown clayey silt with boulders and 56.150
30-130 red rock e Ol e D) e ) 36-39 clay, sand, and gravel (Q0) cobbles (Qty) A o s gl (Qbnfor Q1)
: 58.° } - ’ -16.2 or
8 264169 0-20 hardpan (thin Qor over Q1) 59.69 e ctay (St 110 Panillo, 1959 07 marsh mud (Qm) 304 shale hardpan (Qt) 16 traprock 162330 red shale -
20-650 e s e G ha:dm . &c)l (Qhkf) well 56 797 clay (Qhkl) 41-43 shale rock 198 26-8444 (abbreviated log) 244 26-4061 0-45 clay (af over Qm over QhkI)
i s SRS Y D over ) 76 NJGS files (180 05 neadow mat (@Qm) 27-109 sand and gravel (Qbnf) B Aesese UN mack (Qoe) 2 T S gy sty oty gyl rediisipen &)
10 26-3608 g?f Em o o boring HC 68)  5-10 gray fine silty sand, trace silty clay (Qal) 109-150  clay (Qbnl) 16:15 blue clay (Qhkl) SEsAsiendl selibies Katy) 67-400 red rock
- 10-40 7 10-36 gray to red-brown silty clay, layers of 150-192  sand and gravel (Qbnf) g redclay (QSnl) : — 215 izap rock 245 265014 0-14 rock fill and dirt (af over Qm)
s fine sand (Qpt) i i sindd 2.25 inches (Qhkl) 192-263 clay, sand, and gravel (Qbnl and Qbnf) 40-46 clay, sand, and gravel (Qt) 9 26-5798 2"2 fill, large stone 14-40 gray clay (Qhkl)
i ég’,’,'e'l’ b 3645 red e meidins sand, gravel QP oo 260271 sanddone 4648 clay and hardpan (Q0) 213 gray sl clay (Qy) 40.42 red clay (Qhkl or Q1)
% at 45 refusal (bedrock) 111 Parillo, 1 0-5 bog (Qm) : 42-85 red shale
e (1)3280-400 red rguckrdc 77 NIGS files (180 0-5 oot e (ém) well 7C 5-8 gray clay (Qhkl) 152 N26-13-685a 09 muck (Qm) 200 264920 0-10 overburden (Qt) 85-115 sk seridinase
26- - overburden (Qpt) boring HC67)  5.11 s - 8-16 brown clay (Qhkl) 9-14 blue clay and sand (Qal over Qhkl) 10-15 boulder (Qt) 115-410 red shale
20-80 clay (Qprl) gray silty sand, Y Y 16-60 14-35 blue clay (Qhkl) 15-30 gravel and clay (Q1) 246 26-4519 0-20 fill (af
80-121 silt and sand (Qprl, Qprf) 11-15 ﬁyé's:lno;jg %I) of sand (Qhkl) 60:64 f:;{:fal;{((}?kllk)l) 35-114 hard red clay (Qbnl) 30-45 clay (QU) '76-.1(!) gira_\,(r Cl‘:;e(IQQh:})Dver Qbnl)
121- : + layers 5 1
VRS ) 0_90300 ;.f;l’(":r“)‘f;‘,‘;p‘: T s =y 15-33 ;t:i‘;!b:;wne;ig); qtagl;‘::{amg brown 9,‘5*?’15; z:gi a;‘; f;f"&(?; e 153 N 26-13-685b é.l: - ﬁﬁiﬁ"(‘&“ﬁ’;’“‘ 201 269046 3?23.958 giﬁ:?fk 5?32:% 2‘3‘353"“”
clay (Qprl) e B : ' 8-12 brown sand (Qal) 29.5-35 peat (Qs) 247 26-7284 i 2)
33.37 red at 78 rock . (abbreviated log)
- ot 90-500 red rock - Qf;’;w to medium sand, gravel (Qhkf 112 Parillo, 1959 03 il (ah) 12-16 clay and sand (Qal over Qhkl) 202  26-8432 0-25 brown fine silty sand, gravel, trace (boring on top of landfill, surface elevation is 62 fect
o2 ok | - —_ i AP well 8C 3.7 meadow bog (Qm) o e e eley, same coblos (0K) above sea level)
Bl Lo 78 NIGS files (180 05 P 7-14 gray clay (Qhkl) s A o sty S— e garbage fill (af)
101-400 oo rl:::k o boring HC 66)  5-13 brown silty clay varved with silty sand m g:'ay clay with sand (Qhkl) at 157 shaler:;iciand Qor Qbnf) 203 26-4896 ?ahhrcvint-.d [n:))‘:k °-1 vmw]ﬂ? anf’; mw":"‘ b ey,
clay, sand. and gravel (QU) - “ e seams 1/16 to 1/8" thick, and some
4 e 2.12;5 E:B; :;:;?81(3;' o 13-19 E'Sdh[ki]rL sand, fine to medium gravel 113 Agron, 1980 0-6 fill (af) el g?" hmalrl;ktiqm) nd (Qal) o Ry s o sy . o e ey Sk soh
21- boring E 6-12 meadow mat (Qm) 53 S cobbios () o very St () over (el
75-95 gray clay, some gravel (Qprl) ot 19 (Qhkfor Qt) 12-14 silty sand (Qal) 12-49 hard blue clay (Qhkl) 19-24 diabase 200-220 vmg broanand m(;digxt-“brz)wn silt
95-101 sand and gravel (Qdw or Qprf) 79 NIGS files (180 0-5 :z%f:&d)mamm 14-31 varved clay and silt (Qhkl) ot hasdeown clay (tel) 204 26-3836 0-24 hardpan, clay, sand, gravel (Q1) clay and clay, scams 1/4 1 1" thick, ~
17130 red hardpan @) e aai red-brown clayey silt varved with silty nxP gl 8141 hard red sand Qtor Oy 305 263228 (5 R g~ ) pradeg v e Gpniscumags -~
: 2 2 3 : than 1/16" thick, medium stiff
130300 red shale e O T4 N2613375  0.12 mud (Qm) Sk bl mud (Qm) 10450 waprock 220255 varved gray and Brown sy cly sy
5 261 . P S i ome () 80 NIGS files (80 05 ) e boring 3 12.20 clay and sand (QhKI) tig A b ::;e;‘";;g(??& - 2% 261316 g4 S L o seams 172" thick, medium o stiff (Qbnl)
: . 2 - cla ardpan -1 ; A :
17 26-4382 0- , fine partings (Qm over 56- st :
6-30 f::ltdy silt (Qpt over Qprl) 9-29 gray silty clay, thin layers of silty 2?33;9 :i::: brown sand (Qt) 2 5?99 :ha;fe clay, sand, and gravel (Qt) 207 N 26-4-946 (11-9}30 :I:'?’Qlﬂ) 262-275 reddish-brown very silty fine sand,
90-95 and sand, 1 foot apart (Qhkl) : 156 N26-138336 05 ontinmaly duwse (1)
- s e < 29.41 rd fine 1 medion sand, grave (QhS R e e ™ 59 a0 Bt @ otaan YR ST T oy hard drilling-assumed becdrock
115-136 d sand and or Q) gray clay (Qhkl 9.11 abbreviated log
S SRR 8T NIGS files (180 07 meadow mat T R 11-20 :glr.‘gira;{ o (?ng)gravel @) N0 e o o o T, mwfton slonation is 112
1§ 26:2952 0-88 gray clay (Qpt over Qprl) SRRERETY). 718 gray fine 1o medinm swnd, plant ' 37.39 white cla (?Sl:kl") 20-25 red and gray rock 18-23 soft silt (Qm) o i i
88.98 ol aiet gravel (GniEoe O remains (Qm over Qal) 3541 Sl and 2and (Ol or Q) 157 N26-13833 09 muck (Qm) 23.30 hard gray clay (Qhkl) 0-113 fill--miscellancous refuse (af)
98-300 redrock 15-32 gray to gray-brown silty clay, layers of at 41 mci 9-10 blue clay (Qbnl) 30.57 and g:“ow clay (Qhkl) :g-g‘; gray :dll!y fine s::lod (Qa_ll)
19 265112 0-10 sand (Qpt) 32-66 gy - 117 N261339% 011 organic silt, some clay (Qm) 4 SR S or: ) 78 vary Suwi rod ssind aad broken shile - seams 11610 /8" hick (QHkd)
10-90 clay (Qprl) layers of sand (Qhkl) g clay (Cuki) T NETEHT 0 — 163 o i BEER. Wega et i iy
T | SbbiauteQ) 66.67 red fine to medium sand, gravel (Qhkf) i R (Qhkl) 4-30 compact red clay, sand, and gravel (Q) 5 NHAHI 04 ol s @m) somen B 144~ Sl sopme vemy e
30 264469 0-110 sand, silt (Qpt over Qprl) X3 refusal (bedrock) 18 N2613399 04 waler 30-36 hard, fine-grained red rock 4-12 hard gray clay (Qhkl) 2 S A GOSN T S
82  NIGS files (I-80 0-6 meadow mat (Qm) : 159 N 26.13.835 0-11 . . 192-206 varved brown sill and clay, seams 1/4
1102 sed sock (tofal depih ot reported) boring HC77) 6.9 gray clay (Qm over Qlikl) . Sk ek () ) e 3439 e g 10 172" thick, some very.fine sand
3T 263705 045 hardpan (Q1) 9-19 S il iy sty clay. pastiags of 810 gray slty clay (Qhkl) . f:d"’s:":zlg':a‘:ﬁ"“” . g IO L e G e T seams less than 1/16" thick (Qbal)
45-370 red rock ' 1 wn silty clay (Qhkl) : rave t on bedroc 4 . . :
T ) 53 yollow oy @D - e g A h, 19.84 sl aiby chay el s Doy oF 6 1415 red sandstone 310 262828 0223 clay and fine sand (QKI over Qbnl) MR ﬁd"l'.”l:‘l‘cb“"”“ Y Sy D G
4.0 red hardpan (Qt) ed silty clay, sand partings to thin sand ranging from gray at top to red at 15-21 shale 223-400 rock 216-217 S el oxtemy ds )
20-32 ;.- sillibig of Q) e silty sand Iaycr§ (Qhkl) bottom (Qhkl) 160 N 26-13-834 0-11 meadow bog and gray and brown clay (Qm) 211  NIGS files 0-2 waler 349  26.6636 01 3' l :‘:3 M“W_’“"‘“ bedrock
32400 p lswhaledpw Sovale of shals o5 N T o8 1 red ﬁn: lzm n:c(dmn; sand, gravel (Qhk 84-90 red stiff clay, fine sand, some small 11-31 bmwgl c)lay and silty red sand (Qbnl %-?6 dark gm,x orgf;:a sig (gm) . lé 5 mcadop:v:::a mww Al (af)
23 26-4698 0-8 fill : i et ; gravel (Qbnl) over - gray medium (Qa ¥ :
841 red stony hardpan (Qt) begCT) 33 dark silt, sand layers, plant remains (Qm) 90-135 red-brown plastic silty clay with some 31-41 red clay, sand, fine to coarse gravel (Qt) 16-38 gray clay (Qhkl) 153 fine to medium brown sand (Qal)
41.375 e 8-16 gray silty clay, gravel, layers of fine sand and gravel (Qbnl) 41-46 hard fine-grained red rock 38-66 gray clay, thin layers of fine gray sand (Qbnl) 23-95 soft gummy gray clay (Qhkl over Qbnl)
T e e el O sand (Qm over Qal) 5166 oy ot of cd s ey 61 N26-13826 09 muck (Qm) 66-147  reddish-brown clay, occasional layers 95-100  rediih candt and gravel (G or Qba)
T o= = ey 16-35 red-gray silty clay (QhkI) _ silty clay (Qbal) 9.12 blue clay (Qhki) of fine brown sand (Qbnl) 5200 -t 100 fepctured Brmewick? (bodrock
41-191 rednle s sbiale 35-45 red-gray silty clay, layers of red silty 146-156 red fine to silty sand (Qbal) 1231 yellow clay (Qbnl or Q1) 147-150 __red clay, layers of fine red sand (Qbnl %-jo mﬁ" (al) -
3% 263457 063 sand (thickness not reported., 63 feet of 1565 ) . iev: vicved. withcod 156-159  red coarse gravel and boulders (Qbnf) 31:30 red shale I I o S ) 40-90 clay (Qitkl over Qbal) mover el
casing) (Q1?) R e 159-165 red silty sand and coarse gravel 162 N26-13-827 08 muck (Qm) 13 fns Swamwn send () 90-100 sand (Qbnf or O
63-117 red sandstone ) 65.75 silty sand (Qhkl) . 19 N26-14-116b 08 cinders and wood (af) 8-11 blue clay (Qhkl) 13-25 fine brown-red sand (Qal) 100-105  red hard
37 26-8060 0-2 red-brown fine sand, lillle medium to : "d""l"“’“ S & concse silly sand, 8-14 fine brown silty sand (Qm over Qal) 11-15 brown clay and sand (Qbnl) -4 ey clay (G 105215 red sandsptat:‘m(zol)
, :’.;c.g::m, trace silt (QU) - fef;:l;ealme m%fk?'} 14-69 gray to brown clay with thin layers of xl: gjz brown clay (Qbnl) T NICET gﬁg" ﬁwnc_w trace of gravel (Qbnl) 251 26-5018 06 stony fill (af over Qm)
-14 wi medium to fine sand, little — usal (bedr fine sand (Qhkl 6 red clay and sand 1 iles - ill, garbage (a
fine gravel, trace silt (Qt) 84 b”;r?s f}iéﬂ; £~30 0&03 fill--cinders, sand, gravel (af) 69-80 vﬁ fine r(eddish)-lxown silty sand (Qhkl) 46-49 m:. gaver.smd fl?ﬂq?; ® 18-20 gray medium-to-fine sand (Qal) 2;(2)30 ::‘;:’,f,‘,.’:"";;‘:} s
14-48 BA Gokh o B sk, fistle ng ) 10-1 red-brown silty sand (af or Qal) 80-100 reddish-brown clay with fine sand and 49-49.5 red shale 20-44 brown medium-to-fine sand (Qal) 353 3613931 {abbreviated 1o al
— 13-19 gray and red-brown silty clay varved very sesiall gl N 163 N26-13843 0.3 mud (Qm) 44-52 gray silt (Qhkl) o g.lum (af)
38 26883 0-76 fill soil (Q) . with fine sand (Qhkl) 100-108  reddish-brown sand with clay binder 13-15 soft blue clay (Qhkl) 52-54 brown medium-to-fine sand (Qbnl) 9.18 i sil
76275 redrock e gray silly clsy (CRel) and gravel (Qhkl) 1531 yellow clay (Qbnl) i eV o ol 0, ffeie sunil enl) 18-24 brown vary T il (Qity
29 26-10732 0-14 fill 25-36 red-brown silty clay (Qhkl) 108-122 reddish-brown clay with fine sand and 31-49 brown clay (Qbnl) 58-60 gray silt (Qbnl) 24.35 —— o ﬂf;f" )
14-33 red-brown sand and gravel (Qbn) 36-44 red-gray silty clay, few layers of fine a little gravel (Qhkl) 49.51 sand and gravel (Q1) 60-76 brown silt (Q!'lﬂ) 35.40 red:lnediumw;:i{f . lstll(t. Q?n"]‘f clay (Qhkl)
33.56 red-brown glacial till (Qt) sand (Qhkl) 122-143 fine to medium reddish-brown sand 51-51.5 red shale 1690 brown-gray silt (Qbnl) 40-46 brown dense fine sand, little silt (Qbnl
P i 44.58 red-brown silty clay, few layers of fine and a little gravel (Qhk) 161 N2613833% 09 muck (Qm) 90-124  brownsilt (Qbal) %5 ety S M SR
30 26-5150 0-30 overburden (Qt) sand (Qhkl) . 143-170 coarse red compact sand (Qt or Qhkf) 9-29 soft mud and clay (Qmn over Qhkl) 124-144 brown silt, thin layen} of fine sand (Qbul) 10-Co: - em: ;:')ldml' opes e
30-205 trap rock g:‘g: red-brown sandy silt (Qhkl or Qt) 120 N26-14-116a 0-14 cinder fill (af) 29-35 fine sand (Qbnl) 144-155 brown sand, some silt, some gravel, gl‘a\rc?nl:asl:emsill @ ;“""0' D
3t 26-3207 0-15 clay (Q1) e 14-18 ray silty fine sand (Qm over Qal 35-59 soft brown clay (Qbnl) o till, red shale fragments (Q) ) =
15-138 red shale 85 NIGS files (I-80 0-4 meadow mat (Qm) 18-119 g,-& 10 Erown silty gg;n(qh“? ) 59-59.5 sand and gravel (Qt) 214  NIGS files 0-18 garbage (af) _ 59-65 E:::zl ;"md weathered sandstone and
32 267891 04 stony fill (QD) boring HC81)  4-10 gray fine silty sand (Qal) 119130  red-brown silty sand (Qhkl) 59560  redshale 18-21 Beemto gry-teown mudism-to-fins 353 26-13043 Bbreviated
428 red hardpan (Qt) 10-39 gray silty sand (Qhkl) . 130-140  red-brown clay with a little gravel (Qhkl) 165 N26-13-818  0-10 river mud (Qm) sand (Qal) - S i sl (af)
28120 redshale - SO Suesvn S ohby varved with rod 140-151  red-brown clay with medium-to- 1013 gray clay (Qhkl) 21-52 varved clay and silt (Ohkl over Qbal 15-16 peat (Qm)
33 26384 04 fill sandy silt (Qhkl) coarse sand and gravel (Qt or Qhkl 15-25 firm brown clay (Qbnl) 215 NIGSfiles 0-7 marsh (Qm) 16-22 brown very stiff varved silt and clay (Qhkl)
4-12 gilbinge 59-66 red-brown silt, trace clay (Qhkl) over Qhkf) 25-48 soft gray clay (Qbnl) 7-18 sand and gravel (Qal) 2243 pmn wity ool clay:and soveae S
12-32 fine sand (Qbn) :—&8 :g “;imu silty s)and, gravel (Q1) 21 N2614127 035 decayed vegetation (Qm) gg‘z 9";‘ brown clay (Qbnl) 36— TGS T g;;" _"L"FEP;X_L%%{.‘):_ (Qkl over Qbnl) '
115235 very fne sand Qbn) 86 NIGSfiles (I80 04 meadow mat (Qm) 1011 Seay sandy cay (Qal or Qik) i e i oy~ " 226 loosefne san, e o trae ikt (Qal) N HEOEN e am- e
225.238 hardpan (Qt) boring HC83) 47 gray fine silty sand (Qal) 11-68 S,J o= e i clay (Qhkl) 98-103 red stone and sandy red clay (QU) 26-112 light-gray silt (Qhkl over Qbnl) gravel and fine-to-coarse sand, trace
38255 it 2555 A P OR '{5137 red-brown silty sand, trace clay (Qal) 68-69 AR ' 103-106 brown rock 112-161 red-gray silt, thin layers of fine sand 58-61 :;j:: E\%.thered sandstone
» —— o W —— 17:'!'7 h]m-ﬁgwgh-'tihy'[hmrorwst) 122 N26-14-132 quarry formerly exposed 5 feet of 1ill (Qt) over 5106 il 0;] 2 meadow mat and mud (Qm) (Qbnl) 254 26-11448 (abbreviated log)
36-70 red shale - £y h:]’“ W £ . feet of rotten sandstone over unweathered sandstone 12-15 fine gray silty sand (Qal) 217 NIGSfiles o black silt (Qm) 09 cinders (af)
70-142 red sandstone very hard S8 “Y“:.g? : ) NI 123 N26.14-143  0- decayed vegetation (Qm) 15-20 soft gray sandy clay (Qal over Qhkl) 4-7 gray medium-to-fine sand (Qal) 915 peat (Qm)
35 263804 09 overburden (Q1) 2 S iy varved with sed ity 976 blue, tan, gray clay (Qhkl) 20-45 soft grayish-brown clay (Qhkl) T-42 red:snd beown silt (Qiki) 1520 gray loose fine-to-coarse sand and silt (Qal)
9.17 broken shale (Q‘) 39 § (Q’*})‘ ) . 76-80 red cla lor Q‘) 5 3 45-75 soft reddish-brown cla | 12-30 red silt, thin laycl's of fine sand (Qh'll) 20.25 brown medium stiff Silt race fine:{o-
17-352 shale and sandstone -63 red-brown silty clay varved with silt, %4 N26.14145  0-11 decayeduvcgctnlion Qm) sl meadow bog (Qm) 3078 red:tuawn clay (Chal) medium sand (Qhkl)
36 263700 0-18 hardpan, clay, and stones (Q1) sand (Qhkl) 11-13 soft gray clay (Qm) &5 fine gray silty sand (Qal) e redsilt, some sand, trace gravel, 25.55 brown very soft varved clay and silt
18-56 shale and sandstone 63-68 red-brown silt, sand (Qhkl or Qt) 13-14 soft gray sand (Qal) 13-45 soft grayish-brown clay (Qhkl) occasional softshale (Q1) o
363663 031 RabiEas st alones (0 at 68 refusal (bedrock) 1478 o g gl 45.90 soft brown clay (Qbnl) 218 NIGS files 07 decomposed vegetation (Qm) (O owee Gwl).
ka5 Lo 87 NIGS files (180 03 peat (Qm) sey oo, Muecly (Qbl) 90-94 red clay, sand, fine 1o coarse gravel (Qt) 78 soft gray clay (Qm) 28:60 red asl ey, some sikt ()
I8 36493 031 overburden (Q1) boring HC 85) 3.7 gray fine silty sand (Qal) 125 N26-14-148a  0-12 decayed vegetation (Qm) - at 94 rock 8-10 gray clay and sand (Qm over Qal) 65-81 red st silt, trace fine sand and clay (Qbnl)
o i - <1 7-15 blue-gray silty clay varved with fine 12-15 stiff fine gray sand (Qal) 168  Parillo, 1959 06 marsh (Qm) 10-12 brown sand (Qaf) 81-106 red dense fine-to-coarse sand, little
39 367181 012 red hardpan (Q1) silty sand (Qhk1) 15-24 stiff tan clay (Qhkl) well 6D 6-13 gray silty sand (Qal) 12-14 firm brown clay (Qhkl) 355 264135 05 ;_lllll’ trace fine gravel (Qt)
12351  cedaile e vy sl e (OB % NI 0% e o et o %.95 s e 17.64 ol sedish 1oy (O 525 ey clay (@ v Qo
30 268352 0-13 red clay and sand : red-gray silty clay - . _ _sand and gravel and clay (Qt 17-6: 50 ish cla 1 =
13.32 prc g - 33.58 red-brown silty clay varved with g-ﬁ3 :l:::’lsh'-smen clay (Qhkl) 169 Parillo, 1959 07 marsh (Qm) e 719 26-3933 0-20 fill dirt, some ashes (af over Qpt) 's-’gfgo r:g hal:pan Q)
: & bl f - <ol - red rocl
N i ?‘9{3, :ﬁ :,l;{e”‘d S 58-62 :::—dhowny o ii?l;lkcgy trace fine sand (Qhkl) at113 - — welsb ;?z E.':;?é‘(%';'.% %%i ﬂﬁ? J'.’.? ﬂ?&ﬂé’&uﬁw’ % 35D 0-30 clay (Qt)
611503 C i 62-69 red-brown silty sand, gravel (Qf) 127 N26-14-171  0-10 muck (Qm) 12-94 blue clay (Qhkl over Qbnl) 94-103 fine red sand, some good gravel (Qprf) 30-250  sandstone
- - 546 rey silly sand (Qbn) 69-74 red-brown silty sand, sandstone 10-21 stiff blue and tan clay (Qhkl) 94-103 clay, sand, and gravel (Qt) 103-105 heavy gravel, lot of waler in gravel (Qprf) 1 2610513 0-14 fill-brick, ash, wood, sand, gravel (af)
33 2644% 07 e oy fragments (Qt on bedrock) L soft, plastic, tan and gray clay (Qhk! at 103 rock 105400 shale and sandstone [y pd gray clay (Qm over Qhkl)
7147 > 1 S 88 NIGS files (180 02 meadow mat (Qm) over Qbnl) 170 Panillo, 1959 04 marsh (Qm) 20 267373 0-6 fill 33-110 red-brown silty clay (Qbnl)
YR T VT 070 silt (Qm over Qhkl) boring HC87) 2.8 gray fine silty sand (Qal) 128 N26-14-173b 09 muck (Qm) well 4D 4-16 gray sand (Qal) 6-16 red-brown coarse-lo-fine sand, some : }g‘:g red silty sand (Qbnl)
70-100 sand (Qbnl) 8-23 blue-gray silty clay, varved with fine 9-14 stiff gray clay (Qhkl) 16-41 clay and sand (QhkI over Qbnl) coarse-to-fine gravel, trace silt, trace < red brown silty clay (Qbnl)
100-150 red clay (Qbnl) silty sand (Qhk1) 14-36 soft tan clay, gray at base (Qhkl) 41-81 clay (Qbnl) cobbles (Q1) o T of 144-151'.'1’ 5 glacial till (Qt)
150-160 red sand (Qbnl) 2337 red-brown silty clay varved with fine Zgjg z{l‘ s;T s(agg;ml - 81 §4 light brown sand (Qt) 5 —_— 152.33 red shale ey Ml::a::m :]es; we N
: d clay { 1 5557 0-22 5
o Tomae 37.54 s b 49.51 26l saod s gmel Qb 7T Parillo, 1959 07 oy ’ 230wl e, 5o o large stones, brown clay (Qu)
180-198  gravel and water, 70 gallons per g red-brown sand, trace silt (Qhikf) o RO b e A well 3D i sand and gravel (Qal) 2 2632 05 carth (Q1) I o et b o
mine 71-98 d-br to- rock 1 blue clay (Qhklover Qbnl) 86 nd, grave
35 262059 08 ye]B\l: sandyoclay Qmn silt, grif:l {3&;‘3 S 130 N26.14-154b 02 fill (af) 172 Russell, 1880 0-90 giﬁﬂ;den (u::l ::s:riplioln of 223 26-3857 (53-3 rf?lcll(i:t}l?)k 43-47 fine brown sand
well 46-81 8-78 dark gray clay, sticky (Qhkl) 98985 red decomposed shale 29 soft muck, wood, sand (Qm over Qal) well 11 material, probable Qhkl over Qbnl) 3-8 black muck (Qs) 4750 fiho tsoren sapy, mosic hingg of of
78.85 dark brown clay (Qhkl) 89 N264782 05 black bog (Qm) 921 soft brown clay (Qhkl) _ at 90 bedrock 8-95 clay (Qhkl) brown clay (34-50, stratified sediment
85-100 red clay (Qhk1) 5-11 gray fine sand (Qal) %é '59; mdw:n hnrr::ni gravel, boulders (Q1) 173 Parilllllol, C1959 0-12 NR (probable af) 95-108 sand (Qhkf) o ;::hm ";m %'g s 85
100-105 red hardpan and shale (Q1) 11-16 gray fine sand and clay (Qal over Qhkl) - sandstone we 12-20 marsh (Qm) 108-200 red rock R E I e
—— 105404 redshale i oA gray to red-brown soft silty clay (Qhk1) il + m'f.&""m"?'le"'n‘é?iﬁiﬁ’s’m @ 9513 e e 20,288 SR e T T .
0-6 light brown sand 1 1 red fine sand (Qhkf) % : - sandslone red shal
well 46-82 6-10 gfay sand (Qmt) _— 90  N264-775 0-63 clay (QRKI) 11-14 medium hard red clay (Q1) 174 Parillo, 1959  0-38 fill (af over Qm) 235 26-2081 03 black muck, sandy (Qs) 03 fill
10-90 gray clay (Qhkl) 63-74 sand and gravel (Qhkf) :1;1*5 sl; hard sand umwgk boulders (Qr) well 6G 38-128 clay (Qhkl over Qbnl) 3-8 sandy clay (Qhkl) 3-40 m“ c';{- large f‘:;"““ (Q;)(Qn
90-110 brown clay (Qhkl) at74 sandstone - sandstone 128-175 glacial till (Qn) 8-64 gray clay, some sand (Qhkl) 40-44 um brown sand, grave
110-120  redclay (&.81;* 91  Salisbury, 1902, 0-85 clay (QhkI) 132 N26-14-182a 2;;"'2 L j:: ﬁm stones, boulders, clay (Qr) 175-208 clay and loose gravel (Qbnf or Qt) g;—ll!; gmyisly-brocﬁn flny (Qh:tl) ::';—';3 mm“ sand, clay, large stones (Qt)
i ﬁ:ﬁg :d?:narfl:::n{(w@) ) . gt!':’l T 3‘_.’}5 m"“"uc———k“(an) 133 N26.14-182b 043 Wl @) 75 N261384% oz?fjw s"';—“':, 101-1 }7 gﬁz; sa;dﬂ\{«i(g‘:a; (Qhkl) 260 sameas258  testwell |
37 262059 (l}‘-?m ::__smd( 2033 e ngm}iél?; ) 134 N2Gisis 04 sand, gravel, boulders, cla gggg — (}Qal) igg% gcﬁ:‘?&?w e 518 woen clay (QU)
W t medium ne sa a. — = ®
well 46-83 6-10 gray sand (Q.S:? ) 33.71 brownish gray clay, becoming reddish il ) 36-49 white clay and sand (Qal over Qhkl) 133-196 fine reddish sandy clay (Qhkl) 3 large stones, brown clay (Qt)
10-110 brown clay (Qhkl) brown at 63 feet (Qhkl) 9: 13 :;yi'{}’l'. mﬁ%? (Qiikl) 49-71 light brown clay (Qbnl) 196-202 medium sand, brown, active (Qhkf) 35:39 f:omuse m:: ;nﬂ: Ia::ﬁ:; ;:lones
110-120 red clay (Qhkl) 71-76 red clay, gravel (Q1) 13.16 soft red clay (Qhkl) 71-73 fine red sand (Qbnl) 202-203 sand and gravel, pea size (Qhkf) 39.41 N e aaad g
B T v A hes  Shmande, 22 e B —vae-as R R e s
pan arillo, 195 - mars m 4 : ne s or e bt R : Fraged s e
e 143435 red shule well 9B 7-20 gray clay and organic matter (Qm) A . e T — rock _ 226 26-2059 Ly s dpeirs. ST at4s DAL o TR
- T R 3170 clay @k 3242 red sand and gravel (Qbah) T 83 hard fine brown sand (Qul) 441 srny ey (OHkD) . - pagi : :
a9 262996 0-10 clay (Qun over QhkI) 70-75 sand and gravel (Qhkr) 0 Nastvine o decayed vegetation (Qm) 13-34 hard gray clay and sand (Qhkl) 41-56 grayish-brown clay (QhkI) 0-6 gray fine-to-medium gravel, little fine-
10-27 hardpan (Qhkl or Qt) 75-82 gray sandstone ;l';_lj hﬂl{d‘lm‘-‘ked red sand (Qbn) 34.77 light brown clay (Qbnl) 56-89 brownish-red clay, some gray streaks (Qhkl) to-coarse sand, trace silt (af)
» n— 27-153_ red abale 82.87 _red shale ',;55 ;om:l s]::k :“dd ;:;11&('3[!-:(:3‘,“) 77-719 shale and sand (Qt) 89-98 red clay (Qhkl) 6-10 ::::? (;:3 soft silt, trace organics and
2 (abbreviated log) 94  N26-3-939 former clay pit exposed 3 to 7 feet of yellow-brown 38.40 adaetess 1 (Obn at 79 rock 98-108 brownish red clay (Qhkl) 10-13 loose fi edium sand
0-20 brown fine sand and silt, few boulders (Qt) sand (Qmt) overlying 10 feet of horizontally-bedded 7 NI615T76 o3 .,_.mﬂ_m_@_l_i 177 N26-13-841a  0-8 mud (Qm) 108-131 soft reddish clay, some fine sand in it (Qhkl) gray loose fine-to-medium sand, some
20-38 red-brown sandstone light-gray- brown fat cla ) 3.10 o cd‘dﬂ- X (ﬁml 8-12 fine gray soft sand (Qal) 131-137 red hardpan (Qt) 3 silt (Qal) ) o
5T 265536 04 red-brown silt and coarse 1o fine shale 95 Panillo, 1959 0-5 1(Qm1) - mediam: ol silt ) 12-15 hard brown sand (Qal) 137-140  rock -3 SE05-Somn mediom At s, Keks
fragments (Q1) well 9A 5.48 red clay and sand (Qhkl) -‘,&33 red snndz;:;s; (Qhlihy - | 15-36 blue clay and soft sand (Qhkl) 227 26-3018 03 fill - clay, ::)m fmeﬁtwlmednémia?d Q‘ﬁ'}"‘"
413 e o 2148 e 2 medium sandy ¢ stones (Qhkl 36-69 light brown clay and sand (Qbnl) 3-101 clay (Qhkl) gray-brown soft clay and silt
52 265626 05 brown medium to fine sand, Tittle silt, 96 Parillo, 1959 0-10 soil (Qm0) - ad ssodiuan s ted khady clay (k] 69-72 fine red sand (Qbnl or 101403 red shale o SGESEon vy o0 ol twit S
some medium 1o fine gravel and a few well 8A 10-60 clay (Qhkl) 38-51 me;l;lusr:i “"""(3& slamdy clay, with 178 N 26-13-841b %0 overburden (QhkI over Qbnl) 228 NJGS files (abbreviated log) oo sb;a;ﬂ Iay;r;_{Qmél) T
small stones 300 bedrock 0-7 dense reddish-brown silty sand, ; wn medium dense fine sand an
521 o o R 7S s TSN basd fine sand, gravel, stones, some 179 N26-14487 07 clay, sand, and gravel (Q1) coarse to fine gravel (@) sili, some cley Layers (Q1)
53 263649 07 sand, clay, and gravel (Q1) 97  Panllo, 1959  O-NK varved clay (Qmi over Qhkl) i S i 7-15 sand, gravel, and crushed rock (Q1) 7-11 soft brown peat (Qm) BFIES Y iy S e
53 268757 s sacstone w—— R g S Mok (0D 67-75 e s o 015.?' ora 0 NI 03t = e foet, ;l:orr. spes: ik e 125.135  brown dense fie-so-medium
2 A red-brown medium to fine sand, some riassic sandstone and s - —BERNES S S\ones 6- water _ cet, brown, grayish-brown, and gray - ¢ line-1o-mediur
silt, some coarse to fine gravel (Qt) 98  NIGS files 05 fill % Wisleln Ul muck (af) boring 20 34-233 gray river silt with occasional broken silty clay (Qhkl) savhiwee ailt (NI or Ch)
at 13 shale (-80boring  5-15 gray fine sand, sit trace clay, layered (Qmi) e S, s wons e gy ChlsQw 47-57 very dense reddish-brown clayey-silty e ) SHCOLR S
55 2 ) i : y g s c ) ne i - ine-to-coarse gravel, some silt,
e i e D Hesn Bh ekt 117 gray and black mud and wood (Qm) - et gy, _ some boulder and cobbles (Qhkfor Q1)
130-136  sofler grey rock 50.55 red medium-coarse sand, gravel (Qhkf) us Shecolumiitin 81 N2614738 039 water 57-60 very dense reddish-brown shale rock B gt 4 .
R T I e el B i B e S R g e
) a Tog - a
141;5 F:He sand and clay (Qmt over Qhkl) (1-80 borie:g 6-12 ulmy clayey silt, layers of fine sand 139 N26-14-414 0-10 muck (Qm) 182 N26-14-734 o3 WS e 5-9 et hﬁil 2 beowa peat (Qm)
25.30 clay, 1, and gravel (Qhkl over Qt) HC 52) (Qmt over Qhkl) 10-11 stiff ’whlle sand and clay (Qal?) boring A21 13-274 silt (Qm over Qbnl) 9.25 reddish-brown sand, gravel, and some 9-12 gray very loose fine-to-medium sand,
30-38 fine sand and gravel, some clay (Qt) e 9 1o gimy Sromn clayey sikt, layers 5‘:-% ""“f.f.ﬁ‘%’&'ﬁ)m” 183 N26-14-734 %:%_334 mcnk tolracesily ey QQ 12-16 s mg?t';ic'i (?all)c lay (Qhkl
at 38 ledge (bedrock) of fine sand (Qhkl) & gray - water 230 26-3466 0.6 burde - rown stiff silt, little clay )
57 265211 0-12 e D 30-43 gray-brown to red-brown silty clay (Qhkl) 26-48 soft gray clay (Qhkl) boring 22 48-148 gray river silt with shell fragments (Qm) 6-106 geay clay E‘éﬁfﬁ”“ i % gty Swmn: anickin ST ey Huke
12-85 gray silty clay (Qin over Qliki) 43.47 red decomposed shale 48-51 soft gray sand (Qbnl) 148-173 fine, gray sand with mica flakes (Qm) 106-170 red clay, clay, and sand running in (Qhkl) silt (Qhkl)
85-155 red-brown sand and gravel (Qhkf) 100 N 26-3-699 0-10 mud and sand (Qmt) 51-61 red clay and sand (Qbnl) 173-183 fine, gray sand with silt mixture and 170-190 ledge of rotten rock (Qhkl or Qt?) 18-60 gray very soft clay, trace silt and fine
155-164 red-brown sand and clay (Qhkf or Ql) 10-22 quick sand (le) 140 N 26-13-639 gl‘ﬁs red 3&‘%@ mica flakes (an]. . 190-227 sand and grn\rcl (Q-hkf or Ql) sand (Qhkl} y
T ] (1)5?5'570 lel : rt)mc %{2]38 :-igihl sn;l:y ;':la{ gﬁkh:t)l) A ]ii_i . ﬂ mge:lt(:l?o o il i 183-223 gm fr(g‘ :;nd with abundant mica : 227.445 sl souk gfsl—;g qug-t;::)m \'rgg's:orﬁ ciz:y, trace silt (%hkl)
2 HY il (a sticky clay 231  26-5836 abbreviated lo = 3 ine-l0-coarse sanc,
15-95 marsh land (Qm over Qhkl) 40-50 clayey red sand and gravel (Qt) over Qm) 223-243 gray, sandy silt with mica flakes (Qm) E)—l !gi:l’l (af) little gravel, trace silt (Qhkf)
95-117 clay (Qhkl) at 50 sandsione 18-20 red clay (Qhkl) 243-257 gray, sandy silt with mica flakes and 1-10 clay, all colors, brown (al over Qs) 85-92 red-brown medium dense fine-to-
117-350  red rock 101 Parillo, 1959 0-67 sandy clay (Qmt over QhKI) %ng loose, — “zd m!:dm: (Qb('&m) R NI 09 _occasional shell fragments (Qm) 10-30 mostly gray clay (Qhkl) coarse sand, trace silt (Qhkf)
59  26-7266 (abbreviated log) well 7A 67-NR Triassic sandstone and shale 5 coarse yed s stone : water 30-50 cla I ; 92-95 cobbles and gravel (Qhkf)
?él ?9 gll;ék af) 102 N 263912 g,g ﬁmnfd bmlw“ sand ;th) gg-g? 2;:; r::d r:;l::‘:a:rn? clay)(QhI) boring 24 45-126 gray river si(l?lf:rith occasional shell 50-70 &Mé&k@ red and gray (Qhkl) 95-99 red-brown haﬁrgesih. little fine-to- medium
- - = P i QEQ is H 3 lreak -lo-coarse
19-23 gray sﬁ:;lngg‘ld?gm_[’me sand (Qal) 740 sbq'owynca:,ﬁ g?:;kc)lay' thin layers of 141 N 26-13-634 0-11 “da" mmh—nrganic silt and clay (Qm) 126-146 g:lgyn;‘:l':dy(sﬂt EQ!!!) ;g:gg m:::;l:f:;y:e:l:gg ?Qhkl)s _— at 99 g?::i‘l_u?ﬁmk;o @
23.97 gray silty clay, varved (Qhkl) sand (Qhkl) 1 ; -:125 bluish-gray plastic clay (Qhkl) 146-196 gray sandy silt with occasional shell 97-112 brown clay, soft (Qhkl) 263 26-4636 0-60 clay (af over Qm over QhkI)
97-110 red-brown fine sand and silt (Qhkl) 40-130 NR é 4_'53 s'f‘;l‘ﬁed blue and brown clay (QhkI) fragments (Qm) ‘ 112-145  brownish red silty fine sand with layers 60-71 fine gravel (Qbnf)
110-127 dense red-brown sand, trace silt and at 130 red sandstone highly saturated greasy gray clay, 196-216 grayish fine sand with small mica of clay, some stones at times (Qhkl) 71-235 trap
gravel (Qt or Qhkf) 103 N263916 0-10 silt (Qmt) : changing to red at 50 feet (Qhkl) flakes (Qm) 145-155 hardpan--breaks down (Qt) 264 26-5770 0-12 surface fill (af)
60 269316 07 fill durt (af) boring 2 10-190 soft clay (Qhkl) 142 P"‘l‘l"l"dém 0-8 white sand (af) 216-226  gray, fine silty sand (Qbnl or Qm) 155-403  brown shale 12-60 gray clay (Qm over Qbnl)
7-19 gray soil (Qm over Qal) 190-220 fine to coarse sand (Qhkf) we f-sl 23 :}:ﬂl dﬁ};) 336-241 gray river silt (Qbnl or Qm) 733 265121 0-5 fill (af) gﬁ?z soft c;nglomcralc rock
19-20 cla at 220 red sandstone : 241-242 boulders (Qt or bedrock 5-8 and (Qmt conglomerate mixturerock
61 269318 08 fill dirt (af) 104 N263916  0-10 Silt (Qmt) g b i LA —_— 242251 gray srwigid granite Plsmalite with 8-85 p—y '(:%;1(2}&1) 265 26-1246 o0 fill, mud (af over Qm)
8-17 gray silty sand, gravel (Qm over Qal) boring 1 10-160 soft clay (Qhkl) = T!=L occasional patches of mica schist 85-111 reddish clay (Qhkl) sand and gravel (Qbnf)
— (1:'520 ;.-_)113[ (G ) 16(116; 68 ?::I'dpm;s(Qt) 143 N26-13-652 ‘53:2 mt e ::7:‘ f&f& ngtan 185 1:0 2;5-1::;:34 go%?ss waler 111-170  red and gra{f clay (Qhkl) 45-400 rock-—-sandstone
B 3.10 black scf?l?Qm over Qal) 105 Parillo, 1959 E'.l T — f&l 23 black meadow bog (Qm) e at 168 :rllilcflqs,c!;a?s‘t'cr b }QZ% %ﬁﬁm E— (ll
1021 silty sand, gravel, some clay (Qmt well 3B 14 muck 63‘66 gmyrm gray, and red silty clay (Qhkl) 186 N 26-14-734 0-18 water 733 26-176 0-10 soil (Qmi) Numbers of the form 26-xxxx are well permit numbers issued by the N. J.
over Qhkl) 428 gray sand and clay (Qmt over Qhkl) 6 6j? b ﬁg smﬁ:ﬂm;’ﬁyg&‘;‘;‘ Q) boring 80 18-29 black mud (Qm) 10-60 clay (Qhkl) Department of Environmental Protection and Energy, Bureau of Water
3 769308 ;__1321 ru_rl?d;h( BQth) gg:"}g ﬁm‘? tt:)lay (thkl} (Qiikl) 72.77 e i Sttt nld 2:)1(1}2‘5 gray S'I'l’_(Q'“ over Qbnl) _6}(5‘.\-;25 gm;el. no water (Qt or Qhkf) Allocation. Numbsers of the form N 26-xx-xxx are N. J. Atlas Sheet grid
i a ght brown clay —— = at mica schist = roc locati { entries in the N. J. Geological S : tion.
426 el gl:m]. i Is)wmp —— .:g& \ ??0 . dy'bmw.;: d? (l%gmn 144 N 26-13-651 (11533 grlla ;x;:il tr;n;f:y(?f ovc)r Qm) 187 g e%:-m.l','g%s}md gds?so \nf;:tcr] il 234 26-4112 mm ?::mden (Qmt over Qhkl over Qt) et emne e cologioal Survey permancat note collection
over Qal over Qhk - gravel, sand, and clay s Qhkl ey, s silt, clay, m The notation "NJGS files" indicates borings that are on file at the N. J.
5 x 23-32 red clay, sand, coarse gravel (Qt ; g : . "
64 26-9309 0:8 Gl dirt (af) 1 10:1 13 gravel m_ad sand (Qbnf) 34 pd s Aok e (Qg Qv plate 8 150-170 sandy silt and clay (Qm) 235 26-6731 0;12 hardpan with stones (Qmt) Geological Survey, but are not entered in the permanent note collection.
8-16 dark sandy soil (Qm over Qal) 113-115  medium-to-coarse sand, active (Qbnf) 34.35 170-183 blue clay, silt and sand (Qm or Qbnl) 1353 ol and with same gewel (Q1, log "I-80" indicates borings drilled for 1 80; i
16 clay (Qhkl) 115-120 sand and gravel (Qbnf) oy clay, sand, gravel (Qt) at 183 schist ey Bevie biden reversod) -8 icates borings dri or r_llerslalc Route 80; other borings are from
65 26-9310 g—g meadow mat (Qm) 120-126 clay with sand and gravel (Qbnf or Qt) 145  N26.13.655 0. é ﬁ_gﬁ;—hﬂ\?m J@Qm) 188 N 24-14-1',:}?:.;63md (51-05_070 water 35-101 red sandstone various construction and landfill projects.
920 p o M(QQ(QT) 130,137 :t!?lyh::cllj]lafr:::{gll e 3&?{ - o black muck (Qm) plate § 170-280 ts:ll‘:ecclgy.r:itlf ggg)(Qm or Qbnl) s e 325 i o5 OO (Qmt) e of the fosm "Prsilin; 1959, well DA™ refer to Jegs provided in the vt
66 269327 g-s dark soil (Qm) 137-139 sand and gravel (Qbnf or Q1) o 2o :g‘f‘cﬂ?(cq‘g;;f silt (Qhkl) 280-301 gravel (Qbnf) 25-30 red hardpan (Qt) publications.
31‘1199 g:l: :?‘E;l-fﬁ;gﬁﬁ?ﬁl?) :ig:}gg rl&:g hardpan (Qt or Qbnl) 10‘2,_1 é 2 red clay and sand (Qbnl) 80 N24-14736 and 3-0;6330 mﬂl;m hediock 7365190 g%l 10 ::ysxl:ﬁ" @ Inferred map units and comments in parentheses. Notation "NR" indicates
67 26-9328 03 black dirt (Qm) 154-170 silty red-brown and gray clay (Qbnl) }éi:isg Ed snndland a:dane clay (Qbnl) Berkey, 1933,  30-140 silt, clay, mud (Qm) 3.37 fine silt, sand (Qmt over Qhkl) "not reported.” All descriptions are reproduced as they appear in the original
g 3 gray soil (Qm) 170-182 red silty sapdy cley @Qiul) i m'?u‘::]c s:;)lrm ra:komc stones (Qt) plate 8 :4&{% fer;y sand (Qbnf) 37-300 red shale source, excef;l for miAnor format, spelling, and punctuation changes. Logs
l-al g{) :t:;ly gavi@tﬁ! clay (Qal over Qhkl) {gﬁ-égg g::rd sand :ad clay (Qbnl or Q1) 146 N 26.13-665 07 decayed vegstation (G) S - ::lan(gh;fJ 238 26-708 241':1 g:lll cLu'lt (al) — identified as "abbreviated" have been condensed for brevity.
2. 4y = pan (Qt or Qbnl) 7.9 sand (Qal =5 - ack loam (Qm
e s gl-t‘_;lsmwaled '°fgd Brown codise lofi d. %‘g-gg rr:g clay and sand (Qbnl or Q1) 9-14 5«:3!;:::1 (((z?u) 190 N26-14-718 gle;‘lza:) show river si;:rzeQm) over sand and gravel o s i s )
2 : THE S S0ie 2 hardpan (Qt or Qbnl) 14-28 gray plastic clay (Qhkl) 4 2 s g ] I.1a.rdpnn @)
gravel, trace silt (Q1) 237.238 red sands (Qt or Qbnl) 28.37 Ene red sand (Ob (Qbn) over bouldery till (Qt)(depths of contacts not 58-136 red shale
238.243 -3 28- ine red sand (Qbn) reported), which is thickest at the landward end of the

docks; bedrock is at 55 to 60 feet
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