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Table 1.--Selected Well and Boring Logs

(plotted at 50-foot contour intervals on the map) shows elongate gla- (Qbn | Deltaic deposits—-Sand, reddish i i
F - 1 -yellow, light reddish-brown, i :
INTRODUCTION ma]ly:scou:ed troughs that extend to more than 200 feet below sea - gray; some pebble gravel; minor cobble gravel. Sediment is Ecu&f:eﬁagke;;gﬁi&;oum :wf;ams ﬁ;;; ;gree jfomlef gﬁ? .bog: 18-41  gray organic silty clay (Qm) 2022 dark brown peat (Qm) 82 Well 35e. 0-4 swamp mud (Qm) 5267  red silty sand, clay, and gravel 133 26-4654 0-5 fill
. . ) _ level in the Newark Bay area and more than 300 feet below sea level generally well-sorted and stratified. Gravel clasts are chiefl ; marsh, northeas I Sanny Taa—_. Y S 41-45  dark gray fine-to-coarse sand, some 22-36  gray-brown silt and clay and fine Parrillo, 1959  4-38  gray sand (Qal) b - sig G
Surficial deposits in the Jersey City quadrangle include alluvial, es- beneath the Hudson River. To the south and to the north the bedrock red and gray sandstone and m udsloﬁe i lc st t: }1; the Torrey Botanical Club, v. 90, no. 1, p. 16-28. | T E ] Well  Identifier' Lithologic Lo gravel and organic silty clay (Qm ] sand, little gravel (Qbnl) 38-110  soft red clay (Qhkl over Qbnl) - 623 :m Ked |
tuarine, and windblown (eolian) deposits of postglacial age, and gla- surface in these i i i : : NEEAT Smonme. & ——— 3 67-12  medium-to-coarse red sand, gravel -packed gravel, weathered rock
. e g s troughs rises, and the trough forms die out (Parrillo, : . . o= p ; 3 No. Depth iption” 55  NIGS files 0-15 fill (af) 110-113  boulders (Qt)
cial lacustrine deposits and till of late Wisconsinan age. These depos- 1959: Stanford and gfe 990). indi _ugh ; gneiss, diabase, quartz, quartzite, serpentinite, and schist. Kummel, H. B., 1905, Additional well records: N. J. Geological £ . o oot 9 . o agiiicy (Qbn) (Qbn)
5 ; . ; Stanfor others, 1990), indicating that they are true glacial- Sand is chiefly quartz. felds and red and ud . % (feet below land 45-51 boulders and cemented till (Qt or 15-62  gray organic silty clay, shells (Qm) 113-132 broken and seamy red shale 729 2325  bould
its are delineated on the accompanying map and sections and are features rather than buried fluvi eroded i Y q ) par, I gray mudstone Survey Annual Report of the State Geologist for 1904, p. 263-271. = . -76  red clay, sand, gravel, boulders ers (Qbn)
described below. Th ol . scour rather buried fluvial valleys. They are into fragments; with lesser amounts of mica and gneiss, diabase §, or water surface) ‘Qbaf on conglomerate bedrock?) 62-71 varved gray and brown silt and clay 83 Well 34e, 0-34 swamp mud (Qm) 0 2543 weathered rock, hard-packed gravel
" . The glacial an pc_;stglaclal events they record are outcrop belts of weak rock, including shale and arkosic sandstone of and schist frag A h i ’ ’ _— Lo . N 26-13-764  0-6 mud (Qm) 25  NIGS files 0-24 water (Qbnl) Parrillo, 1959  34-44  gray sand (Qal) . . (Qbn) ' -
also discussed below. Well and boring data used to draw bedrock ; . . : schist fragments. As much as 100 feet thick. Lippincott, Jacobs, and Gouda, Inc., 1995a, Geotechnical investiga- | 19 HGE: 0-16  cinder, wood, brick, glass fill (af)
s Shpraemni By E i Ting e W w 3 the P_assaxc and Lockatong Formations west of the Palisades ridge, ; 'sed 3 ’ Ci Me(,ical C » 4 Cg' ¥ 6-9 fine sand and clay (Qal) 24-85  gray organic silty clay (Qm) 56 NIGS files 0-15 cinder fill (af) 44-98  gray clay (Qhkl over Qbnl) 1626  mud bog (Qm) 43-67  brown clay, tough (Qbnl or Qt)
S mblo 11 :‘rhc e hiubswfape distribution of the depos- arkosic sandstone of the Stockton Formation along the east base of the Lake-bottom deposits—Silt, clay, and fine sand: gray to it\‘:e‘:j’_ gl"g oy SNy W o P ey o ’ 915  gray sand (Qal) 85-118  gray and brown silty fine sand 1525  organic clay and dark brown peat 98-114  red clay (Qbnl) S0 D 6785 redclay, tough QbnlorQy
e l:hrgw:n onutlhc coe lat _ c;h:rlzologlc relationships of the depos- Palisades ridge, and schist beneath the Hudson River. Resistant dia- reddish-brown, thinly-layered to varved. Sedimen’l & widll- " .. UHY 1523 light yellow clay and sand (Qal) (Qbnf) (Qm) 114-130  red sand (Qbnf or Q1) s Q) N 134 26-12662 026 sand and shells (af over Qm)
j rrelation : base makes up the the !_’ahsades Ridge_. Parril-lo_(l959) and Love- sorted and stratified. As much as 150 feet thick. In subsur- Lippincott. Jacobs. and Gouda. Inc.. 1995b. Prelimi hnical o T 23-54  hard blue clay (Qhkl over Qbnl) 118-130 cemented till (probable conglomerate 2530 fine gray sand, trace silt (Qbn) at 130 red shale WAs  Gneinband oy Ea dligang 26-53  fine sand (Qm over Qbnl)
green (1974) show a buried valley crossing the Palisades Ridge at the fice ouly @l soctions). in\?ssti aﬂ’ o s .10 . 3 m;.‘Health s L.belmmaly gtiotec tec E(;, P £} &) n 54-100 _light brown clay (Qbnl) bedrock) 30-40 gravel and coarse-to-fine sand, 84  Well 3le. 0-12 swamp mud (Qm) (Qbn) 53-95 red clay (Qbnl)
Bayonne-Jersey Cny_ boundary, but no test boring data verify this distribftioz :;em eormm_ . y f:r - : i : M;d.lcrg CHeal- - Systems 4 . A N 26-13-765  0-6 muck (Qm) 26  NIGS files 0-19 fill (af) some silt and clay (Qbn) Parrillo, 1959  12-42  gray sand (Qal) S5 wbau gud day, Sl 9598  gravel (Qf)
valley, and outcrops in the area suggest that no valley is present. The Lacustrine-fan deposits--Sand, minor silt; reddish-brown to : prepared ey % s e e - |i 6-11  gray sand (Qal) 19-48  gray organic silty clay (Qm) 40-41  varved brown silt and clay, fine 4282 red clay (Qhkl over Qbnl) an T 98-160 red sandstone
, series of bedrock highs along the west bank of the Hudson from : Sedimen 2 wod 3 . : @ - /¥ 11-29 : 4 -to-coarse sand partings (Qbnl) 8292  sand and clay (Qbnl : 135 26-16811 0-12 i i
CORRELATION OF MAP UNITS Castle Point in Hobols(en sou]:ﬁward to Bayonne is formed on serpen- S 18 . W 5. SRR 1. sl Lovegreen, J. R., 1974, Paleodrainage history of the Hudson estuary: & / ' 29-53 fr:y: :n:;m - ;?al) o :;dbmwu Clayeylﬁl::j ‘;Ld 57 NIGS files 0-15  fill (af) 92-117  red c;y (chful:Qb ) = . o SR S:;d e ek Al
R - . siratified. Sand and gravel composition likely similar to Qbn. New York, N. Y., Columbia University, unpub. M. S. thesis, 152 p. > S T T e t e o - 410 brown and gray clay. some sand and :
. : As much as 100 feet thick. In subsurface only (sections AA', y | omar o 6174 scrpenunie 30:40 SRR Sl S b gravel (Q) 247 o sk or Q)
af . ) ) ) CC', EE"). . Toll; . 53-74 red clay (Qbnl) 27 NIGS files 0-4 fill (af) sand, trace silt (Qbn) 85 Well 28e, 0-33 brown sand (Qm) 10-13 T Or— 17-45 gray silt with some clay and fine
AQm During the late Wisconsinan advance, the Jersey City area was on the Mern‘l:l. RFl é : };ingm;m ’anljl. - ,seHol;;ckA A'l‘ %S;lleu?‘ E.at]l).' 74-76  soft shale 478 gray organic silty clay (Qm) 4041 brown silt and clay, seams of fine- Parrillo, 1959  33-43  gravel (Qal) @ srave sand (Qbnl)
~ Holocene east 31d1_e of an ice lobe that was f:hannellf?d between the Watchung Qt RAHWAY TILL--Reddish-brown to reddish-yellow silty ODOdgf - U mted ‘S == isle‘;.: YorkPresCily ;,0 Iic;- U . ’ lGeoogi c:lgl :; 5 at 76 rock 78-113  gray fine sand, some silt, becoming to-medium sand (Qbnl) 43-53  red clay (Qhkl over Qbnl) 13-18  rock 45-77  red-brown silt with fine sand (Qbnl)
Qal Mountains to the west and the Pahgdes Ridge to the east, and cen- Qtt sand to sandy silt, containing some to many subrounded and Geologic Atlas, Folio 83, 19 p. J & 3 N26-13-759 04 muck (Qm) black and silty with trace wood 58  Figure 13b 0-20 fill (af) - 53-63  red sand and clay (Qbnl) 112 NIGS files 05 s s it G 77-95 ___rock core
Qe < tered on the Hack‘ensac‘k valley (Sa_llsbury, 1902; St-anfo'rc'l and Harp- subangular pebbles and cobbles and few subrounded bould- : |’ 4-16 gray sand (Qal) below 105 feet (Qm) from 2025 gray organic silt and clay with 63-85 _ red shale 5-10 gray silt with trace of peat (Qm) R W O fill (af)
Qhkl Jate Wisconsinan stage er_'b19.91). t:rhﬁ fmflim“m of s:"a?ﬂz’;s' and the coftlnpo::lnon and dis- ers. Poorly sorted, nonstratified, generally compact below Newman, W. S., Thurber, D. H., Zeiss, H. S., Rokach, Allan, and 1641 blue clay and sand (Qhik) 113-124 il @) Eovegram, Siells () N i - 1016 black silt and shells (Qm) M2 s ogic dlbantgmme ()
abn! | Qbn | Qonf L of Whe Ploiglocens tribution of till in quadr. angle, indicate that ice ‘ow" southcas'te:- the soil zone. As much as 50 feet thick. Gravel includes, in Musick, Lillian, 1969, Late Quaternary geology of the Hudson River 41-81  light brown clay (Qbnl) 124-150 cemented till (probable conglomerate 1974 25-35  gray and brown sand, some gravel Parrillo, 1959  20-39  river mud, sand, gravel (Qm) 1634  gray silt with some shells and 2334 green-gray silt, fine sand (Qm)
Q+ Q+y ly here Re.ddlsh-brown silty sand to sandy silt till ("Rahway till", approximate order of abundance, red and gray mudstone and e e ’ o e o S Tow Tk, sl . ; 81-84 fine brown sand (Qt?) bedrock) (Qal) 39-49  gray sand, gravel, clay (Qbnl and peat (Qm) 34-51 red-brown fine sand, trace silt
) Qt)vlls de?ved f’gﬁnz‘“dsmi mmsmmm bedrock. It ]ﬁmﬂﬁ a sandstone, gneiss, diabase (on and east of the Palisades my of Sciences, v. 31, p. 548-570. i g . ! a84  rock 150-153 _serpentinite 3580 varved reddish-brown clay and silt Qbnf) N ey sdiod (Qbnl)
il;ar‘y - mtu"lus " ;2 ‘1’,“3]‘ R : :ce e.xcl‘:i;lm praces on Ridge), conglomerate, quartzite, and quartz. Sand is chiefly P k x‘gn 2 % & e 9 s () % WG " e — s avel TR W on i s
steep east slo ades - . I 3 : EQ‘Q : E ic siltv ¢ i v
s Moot cpbmbition o R RO 3 S WD ey quartz, feldspar, and red and gray mudstone fragments; with Parrillo, D. G., 1959, Bedrock map of the Hackensack Meadowlands: e S | RO S kg I ok Sy e MW WIS IO Gl i, o L0 red shale 113 NJIGS files 0-15 cinders, boulders, sand, wood (af) -
deposited, and in the glacially-scoured Froughs in the Hudsqn and lesser amounts of gneiss and diabase fragments. The clasts N. J. Geological Survey Geologic Repost Sexies 1, 25 p., sevised by ) 1320 coarse sand and gravel (Qal) 220-228 gray sand and gravel (Qbnf) _fragments (Qbnf or Q) 87  Well 22e, 0-25 marsh (Qm) 1523 peat(Qm) 79-89  red-brown silt, some gravel (Qt)
Newark Bay-Kearny lowlands, where it either was never deposited or are derived from bedrock and preglacial surficial deposits to H. F. Kasabach, 1962 ' ’ ' 20-26  fine sand (Qal) 29 N26-24-124  0-35 water 59 N2623-582 06 water Parrillo, 1959 2537  gray sand (Qal) 2338 gray clay (Qhk) 8990 shale bedrock
was later eroded by _subglacial meltwater. In the Hoboken-Jersey City the north and northwest along the line of ice flow. Unit Qtt Y ’ ' . 26-31  blue clay and sand (Qhkl) boring XXVII ~ 35-277  river silt (Qm) 6-13 mud (Qm) 3742 red sand and gravel (Qbnf or Qt) 3650  brown clay, layers of finc sand 137 26-21998 0-13 miscellaneous fill (af)
area, east of _the Pahsades Rlége, the ret_:ldlsh-brown till g“rades into a delineates areas where Qt is discontinuous and generally less . . : ; 3135  brown clay and sand (Qbnl) at277 _ rock 1321 mud and black sand (Qm) 42-65 _ red shale (Qbal) 1326 gray organic clay (Qm)
DESCRIPTION OF MAP UNITS more ye!lowlsh, s!lner till ("Rahway till, y.el!ow phasc. , Qty) that than 10 feet thick. The extent of unit Qtt is based, in part, on Ridge, J. C., 1991, Late Wisconsinan glaciation of the western A’ 35-61 fine brown sand (Qbnf) 30 N26-24-124  0-33 water 21-25  sand with a lile clay (Qbnl) 88  Well 11d, 0-12 marsh (Qm) 055  rediciny, silty ssxd (Qbul) 26-30  gray silty sand (Qm or Qbnl)
reflects incorporation of weathered serpentinite and diabase. This Salisbury and Peet (1895) and Merrill and others (1902). Mohawk and West Canada Creek Valleys of central New York: at 61 shale boring XXVII  33-171  river silt (Qm) 25-39  fine sand and clay (Qbnl) Parrillo, 1959 1224 fine red sand (Qal or Qbn) 55.56 Frir R 30-50  gray fine-to-medium sand, trace
Postglacial Deposits--These include sediment deposited in estuaries yellow till likely un_derlles unit Qt in places on the Pal-lsadeg Ridge, Guidebook for_the §4th Annual Reunion of the Friends of the Pleisto- | Well 3 from 0-10 marsh mat (Qm) at 171 rock 39-46  coarse, compact sand (Qbnf or Q1) 24-39  red sand and gravel (Qbn) 114 NIGS files 0-17 s, woolh, glase, oomerce SN silt (Qbn)
and salt marshes (Qm), stream sediment deposited in former channels and may be present in the subsurface elsewhere east of the Palisades. RAHWAY TILL (YELLOW PHASE)--Till as above, cene, Tufts University, Medford, Massachusetts, 196 p. /| Russell, 1880  10-22  fine quicksand (Qal) 31 N2624-124 053 water 46-49  clay and hardpan (Qt) 39-49  medium sand (Qbn) @b 50-52  red-brown silt, trace fine sand
and floodplains beneath the salt-marsh sediment (Qal), windblown S ) » except that fine sediment is a reddish-yellow to yellow sandy f 2B Ueihgey chy (@) b SO  SOS9 ek siver el () O - W B 1721 mud (Qm) b ot Gl
sediment blanketing parts of the west slope of the Palisades Ridge Late Wisconsinan ice reached its southernmost position at Perth silt to silt; and diabase and sepentinite clasts are more abund- Russell, 1. C., 1880, On lhc geology of Hudson County, New Jersey: | 58-64  sand (QhkI?) 59-64 river silt (Qm) 50-59  boulders (Qt) 64-69  medium-to-coarse sand (Qbn) DR IS N 138 26-22152 0-3 brown silt, medium-to-fine sand (af)
(Qe), and man-made fill (af). They were all deposited after glacial Amboy, about 16 rfmes southwest of Bayopne, ear!ler than 20,000 yrs ant. Incorporates weathered diabase of the Palisades Ridge New York Academy of Sciences Annals, v. 2, p. 27-80. | 64-84  ash-colored clay (Qbnl) 64-66  sand and gravel (Qbnf or Q1) 59-61  clay and gravel (Q1) 69-82  fine red sand (Qbn) 42-53  red silty sand (Qnbl) 317 gray clay, peat (Qm)
soNiioih. B.P., based on radiocarbon dates of organic material at the bottom of and weathered serpentinite in Hoboken. Gradational contact : st 66-78  mica schist D re sl andone NN, (SR W 5361 red silty sand and layers of clay T8 gy autiQw
postglacial bogs in western New Jersey (Harmon, 1968; Cotter and with unit Qt. As much as 20 feet thick. Salisbury, R. D., 1902, The glacial geology of New Jersey: N. J. __at104 _ rock 32 N2624-124  0-16 water 60 N 26-23-831 0-10 water (boring made before filling) at 91 decomposed diabase (Qbnl) 18-68  red sand and gravel (Qbnf)
After glacial lokes Hackensack and Bayonne drained (see below), others, 1986), on concretions in glacial Lake Passaic sediments west Geological Survey Final Report, v. 5, 802 p. | N 2613858 05 ash fill (af) boring XXXI ~ 16-51  black river mud (Qm) 1040 sand and mud (Qm) 8 Well 24f, ¢S o) 115 NJIGS files 0-10  cinders, brick, wood, black silty 6876 coarse-to-medium sand, trace silt
streams cut shallow channels and plains into the exposed lake bottoms of t_he Watchung Mt‘{l-mtams (Stone and oﬂ}er%, 1989), and on organic _ _ ' 5-16 mud (Qm) 51-123  river silt (Qm) 40-47  clay and boulders (Qbnl or Q) Parrillo, 1959  15-65  red clay and gravel (Qbnl and Qbn) sand(a) __and gravel (Qt)
in places and deposited sandy alluvium (Qal). At the same time, and sedn'_nents bengath till on Lcl:ng Island (Sirkin, 1986). _A continuous MAP SYMBOLS Salisbury, R. D., and Peet, C. E., 1895, Drift phenomena of the ‘ = | 16-19 fine sand. clay (Qal) 123-128 sand and gravel (Qbnf or Qt) 47-48  sand (Qbnl or Qt) 65-91 redsandandclay (Qbnl) D ok wslig s diay 139 26-25210 0-8 red silt, trace gravel and rock
before return of vegetation stabilized surfaces, westerly winds en- terminal moraine was deposited at the po_smon of rqaxlmum advance Palisades Ridge: N. J. Geological Survey Annual Report for 1894, p. [ 1922 medium sand and clay (Qal) 128-142 _serpentine (serpentinite bedrock) 48-49  clay (Qbnl or Qu) 90  Well 22f, 0-36 sand, gravel, boulders (Qbn) i, susilow at/ () fragments (Qt or fill)
trained fine sand and silt from the former lake bottom in the Newark (fig. 1). As tt]:ue ice r-ll’lr(;)m ﬁreated,_ a series fof glacial lakes formed, Contact--Solid where well-defined by landforms; dashed 157-224. ; / 22-58  soft sand and clay (Qal over Qhkl) 33 N26-24-117 05 from dock to water 49-52  sand (Qbnf or Q1) Parrillo, 1959  36-50  fine red sand, some clay (Qbn and 1925 stiff red-brown and gray varved 8-10 gray fine-to-medium sand (Qt)
Bay area and deposited this sediment as a sheet along the base of the f)amm"dof . o ;S;’“Ba ons: o (tsh‘a‘;"‘: a‘:f_"Ha;P"" igg;)' —-=--  where approximate, gradational, or featheredged: dotted . _ _ La {/ J 5877 compact clay (Qbnl) 11 wawer 52-53  gravel (Qbnf or Q) Qbnl) s oS 1012 gray medium sand, red sikt, rock
west slope of the Palisade Ridge (Qe). Faint dunes are visible in l:ie heSCN, Yerk g:min: occupi e Arthur Kill, Newar \A where concealed by fill. Some contacts are modified from Su’km,l Les, 1986, Plgrstocene strang-rs_tphy (_}f Long Island, New af[Gm : © /) 20 [ at 77 rock . 11-14  ashes 53-60  clay (Qbnl or Qt) at 50 rock (Qhkl) fragments (Qt)
Lincoln Park and Holy Name cemetery, but urbanization has de- an UPp;rnhew ;'0 y owland_s. and had an outlet over the mor- Merrill and others (1902), and unpublished manuscript maps York, in Cafi\m?ll, D. H. (ed.), The Wisconsinan stage of the ﬁ{ﬁ P . s P S N N 2'6—13—882 0-32 mud (Qm) 14-30  soft mud (Qm) 60-61  coarse graw_ai and sand (Qbnf or Q1) 91 We!I‘Z!f. 0-22 fill (af over Qm) 2542 same as 19-25, but soft (Qhkl over 1218 red silt and rock fragments (Qt)
stroyed any evidence of dunes elsewhere. Merrill and others (1902) aine at :nd l):mf y (gg.l 1).1Tlfuiaiml;; was gmdua}lly lov\lflered lz of C. E. Peet and R. D. Salisbury on file at the N. J. Geo- geological district, eastern New York: N. Y. State Museum Bulletin “® ) ® P/ qﬂ% boring 1 32440 blue clay (Qhkl) 30202 silt (@Qm) 61-80 _ Hudson schist Parrillo, 1959 22-52  red sand (Qbn) Qbnl) 140 N 26-13-858,  0-7 bog and mud (Qm, boring made before
mapped several areas of dunes along the west base of the Palisades erosion, and therefore the level o e Bayonne steadily declined. logical Survey. 455, p. 6-22. o 0 €L ] . 40-50  blue and red clay (Qbnl) 202-222  gravel, white sand, boulders (Qbnf) 61 N2623-917  0-16 water 52-62  red sand and boulders (Qbn) 42:50  stiff red-brown silt, small gravel, well 2 landfilling)
Ridge in Jersey City and Bayonne, and Russell (1880) described oo Jerey DNty S, SO SO Lake S Save: 4oy < - v, TG Myt BN, ISR ARS, (R dT NS R A 6287 redsandandclay (Qbnb trace clay (Qt) T fine: sond:andclay (Qul)
eolian sand deposits at several locations on the east side of the Pal- elz\;at:;nsfzg ar!gl '30 io}et a!aove sea level. lAd]l.lStng for postgl-acm] Striation--Observation at dot. Flag indicates data from Salis- Stanf(?rd. .S. D., and Harper, D. P... 1991, Glacial lakes of the lower Qm 3 : | ] 60-64  red clay with some fine sand (Qbnl) 224-242 gmensfm.d and clay (weathered 21-30  gray sand (Qm or Qbnf) . 2 %ll_!'ff. 0-16 water 50.55 __light.gray askosic sssdisone 1113 medium sand and clay (Qal)
isades Ridge from Constable Hook to Hoboken. No evidence of these rebound o 's su ace in responsf: to release of the weight of the / bury and Peet (1895). Passaic, Hackensack, and lower Hudson valleys, New Jersey and ) , ! 64-68  hard red clay mixed with small serpentinite) 30-115  red sand gradually hardening (Qbnf) Parrillo, 1959 1623 sand (Qm) 116 NJIGS files 0-15 cinders and brick fill (af) 13-60  compact clay (Qhkl over Qbnl)
deposits remains. Most of those described by Russell (1880) were on glacier, these altitudes indicate the spillway at Perth ﬁ_umboy had been New York: Northeastern Geology, v. 13, no. 4, p. 271-286. pebbles and stones (Qt) __242-720 rock 115-128 gray sand (Qbnf) 2345 clay (Qbnl) | (599 Black oxgmusic: ey sicond : 60-63 ___soft to hard shale rock
outcrop areas of glacial-lake sand (unit Qbn, see below), and may eroded to between 0 and 20 feet below sea level (using the rebound Elevation of bedrock surface in well or boring--Data from . N26-13-882 037  water 34 N26-23339 070 boulder clay (af?/Qm?/Qt?) 128-132 mica schist bl i meadow mat (Qm) e T s 90 —_—
have been largely wind-shaped glacial sand deposits rather than trans- rate Of. 3."5 feet/mile to the I:lOl’Lh from S_tanford and Harper, 1991). (:'F} Parrillo (1959). "Less-than" sign (<) indicates elevation of Star_iford, S. D, Wlttt’f, R. W., and Harp_er, D.-P., 1990, Hydrogeo- boring 2 37-50  blue clay (Qhkl) 70-142  sandstone 62 Kummel, 1905, 0-100  sand and clay (Qbn and Qbnl) 95-107  very fine red sand and clay (Qbnl) 1942 O ——— Lovegreen, 5-12 gray organic silt, clay, meadow
ported eolian sediment. Some of the sand beneath the salt-marsh Deposits in Lake Bayonne include deltaic sand and gravel (Qbn), bottom of boring that did not reach bedrock. logic character and thickness of the glacial sediment of New Jersey: 5064  red clay (Qbnl) 142215 red sandstone p. 264 100-1060 sandstone and shale at 107 rock i G i i G 1974 material, shells (Qm)
deposits, mapped as alluvium, may also be windblown. lacustrine-fan sand and gravel (Qbnf), and lake-bottom silt, clay, and N. J. Geological Survey Open File Map 3, 2 sheets, scale 1:100,000. | 64-68  hard red clay mixed with pebbles 215-455 _micaceous gneiss 1060-1397 pre-Triassic crystalline rocks e s water over Qbnl) 1220 brown sand (Qal)
B fine sand (Qbnl). . Eiovailion of Boledk salice ta wall o Wertug--Dusa from _ ‘ . J and sandstone (O1) 35 Well 24 from 0-30 sutfsce sand (@) 63 N 26-23-292 0-22 no report (possible Qt deposited Parrillo, 1959  21-24 silt (Qm) 4258 red-brown silty fine-to-c 20-95 reddish-brown varved clay and silt
Deposition of the alluvial and windblown sediments gradually ended : : «4#) Lovegreen (1974). Values are inferred from a bedrock topog- Stome, B. B, Reimiee, 6. E., ani P, R. R., 199, Roviced N2613797 04 cinder fill @af Russell, 1880 3070 boulder clay (Q0 during a short readvance) ot et ) sand and gravel (Qt or Qbnf) -
as sea level rose and marshes covered the former lake plains. The Cfmtmued erosion of the outlt?t at Perth Amboy, and alogg the Arthur raphy map with a contour interval of 20 feet. fstratlgra_phy and hlstc_:try of glacial L‘ake Passaic, New Jersey: Geolog- 4-14 swamp mud (Qm) 70-846  red sandstone 22-60  fine-to-medium pink sand (Qbn) 32-82  fine red sand and clay (Qbnl) 58-63 light gray arkosic sandstone : 95-120 _ shale
bedrock surface beneath the Hudson valley is lower than that beneath Kill to the north, uncovered d1abas§~ bedrock at an elevation of 30 feet ical Society of America Abstracts with Programs, v. 21, no. 2, p. 69. B' 14-34  gray sand (Qal) 36 Well from 012 fill @ 60-72  medium-to-coarse sand and gravel 82-92  fine red sand (Qbnl) 117 NJGS files 09 PP ——— e i fill (af) B
the Newark Bay-Kearny area, and the glacial sediment is not as thick, below sea lev_el in the Arthur Kill about ‘? miles north of Perth o Elevation of bedrock surface in well or boring--Data from ‘ 34-114  red clay (Qbnl) Russell, 1880  12-14  turf (Qm) (Qbn) 92-103  fine red sand and clay (Qbnl) vegetation (sf) Lippincott, 8-42 dark-gray organic silty clay, trace
so the rising sea flooded the Hudson Valley long before it flooded the Amboy. The diabase halted further downcutting and formed the stable -5) files of the N. J. Geological Survey. Vermeule, C. C., 1897, Drainage of the Hackensack and Newark 114-126  red shale 1428 bluish river mud with organic mater at72 __trap rock 103-109 hardpan (Q1) o17  softidiuik brown-ongenic clayey silt Ricobs, and SR, RN . ()
Newark Bay-Kearny lowland. Newman and others (1969) indicate spillway for Lake Hackensack (fig. 1). An auxiliary spillway was also tide-marshes: N.J. Geological Survey Annual Report for 1896, p. . 126-127  gray sandstone @Qm) 64 NIGSfiles  0-157 drift (Qbn over Q) at109 red and gray sandstone and meadow mat (Qm) GO0, T A SNy SUMVERGRERG, s
estuarine conditions were present in the Hudson valley as long ago as established across diabase in the Kill van Kull, just west of the quad- 47 e Well with log in table 1--Location judged to be accurate 287-317. / 1 127-141 _red shale 2829  quicksand (Qbn) 157-290  slate 94 Well. 14f, 0-8 fill (af) PR — coar?e-to-ﬁne sand, trace silt (Qbn)
12,000 yrs B.P. (years before present). In the Hackensack valley just rangle boundary (fig. 1). In the Jersey City quadrangle, Lake Hacken- “%)  within 100 feet. Elevation of bedrock surface in parentheses. / N26-12-121  0-14  water 2947 reddish mud (Qbn) 260-593  trap Riilo, 1089 88 gy sty (@) and gray varved silty clay, trace B e
north of the quadrangle, salt-marsh deposition did not begin until sack occupied the 19west parts of the h'lewark Bay-Kearny lowland. horing 2 1420 mud (Qm) 47-52  gravel (Qbn) 593-659 gray sandstone 28-35  graysand (QbnlorQal) fine sand seams (Qhk! over Qbnl) siit (9"“ it Q"“')_
about 2000 yrs B.P. (Heusser, 1963). Estuarine deposits are as much Some lake-bottom silt and clay (Qhkl) in the northeastern corner of Y4 o Well with log in table 1--Location judged to be accurate 20-32 sand and gravel (Qal) 37  Well 18 from  0-24 drift material (af/Qm/Qbn) 659-679 gneiss 95  Well 13f, 0-7 fill (af) T m—— 103-116 grayish-md clayt:y silt (Qbnl)
as 300 feet thick beneath the Hudson (sections AA', BB', CC') but the map area were deposited in Lake Hackensack. The lake drained <%  within 500 feet. Elevation of bedrock surface in parentheses. 3265 red sand and clay (Qbnl) Russell, 1880 24-250 _gneiss 65 NIGSfiles 091 drift (Qbn over Q) W0, 1999, T gy SREaehcly (W) silty clay, trace fine sand (Qbnl) RGN ORORISEEAG T o, S
are less than 40 feet thick in the Newark Bay-Kearny area. This eastward into the Hudson Valley when the retreating ice front uncov- 6566 disintegrated rock 38 N26-23368  0-17  black fill (af) 91-127  red shale 17-37  red sand and clay (Qbul) 4350  sand, silt, clay, and gravel (Qf) i
marked difference in thickness is attributable to the greater depth of eff’d Sparkill Gap, a deep gap through the Palisades Ridge, about 22 _~ Elevation of bedrock surface--Contour interval 50 feet. 66-76 __red shale 1722 black silt (Qm) 127-227  black shale 3744  redsand. someclay (Qbnb) 50-55___light gray arkosic sandstone RS DAERGEND )
the Hudson Valley, and the longer period of estuarine deposition miles north of Hoboken. 0 Shown only where depth to bedrock generally exceeds S50 N 26-23-138 0-11 sand and fill (af) 2228  coarse sand (Qbn) 227-235 blue clay (weathered rock) 96  Well 11f, 0-12 water 118 NIGS files 02 O 155-170 cobb.lcs and boulders with clayey sand
there. Estuarine deposition continues today. feet. 1125 meadow mud (Qm) 28-29  mica sand (weathered schist) 235402  black rock Parrillo, 1959 12-24 il (Qm) 25 medium-to-fine reddish brown sand s
In the Hudson Valley, Lake Bayonne lowered to form Lake Hudson 2533 sand (Qal) 29-60 __ mica rock (schist) 402-440 _trap 24-3¢  fine red sand (Qal) with sormie gravel (QF) 170174 decomposed rock
Landfilling on the marsh deposits began shortly after permanent when the retreating ice front uncovered the Hell Gate area in the East r—p Large bedrock outcrop--May be partly covered by fill or 33-54  mud and clay (Qbnl) 39 N2923-393 026  black silt (Qm) 66 26-6539 0-25 fill (af) W5 gy sundand cly Qo) 523 fine reddish brown sand with shale , L7179 W?““’—“‘*’-‘”—
European settlement in the 1600s. The earliest areas of fill were likely River betwe_en Manhz‘man and Queens, about S miles east of : Hoboken structures. . —— 54-95  fine sand (Qbnf) 2632 soft mica rock (weathered schist) 2530 gray organic silty clay, trace 54-104  fine sand and clay (Qbnl) T — 143 bonng B216,  0-13 dark-gray sand and silt ﬁ.ll (s.lﬂ
along the Hudson in Hoboken and adjacent parts of Jersey City. The (fig. 1). This event likely occurred when the ice front was just north maximum extent _ i/ at9s  probable rock DI cane ek shells (Qm) at 104 rock . Lippincott, 1323 dark-gray to black organic silt and clay
. 3 P y Sty f th ; ' of glacial lake /4 2 /4 ! ‘ 4 - S Jacobs, and with plant roots (Qm)
latter part of the nineteenth century, and early twentieth century, saw of the Hoboken area, because deltaic sand at Fhe Lake Bayonne level =y Former bedrock outcrop--Outcrop noted on unpublished : & W ' N 26-23-435 0-1 water (boring made before filling) 35-45 soft mica rock (weathered schist) 30-35  gray silty coarse to fine sand, 97 Well.9f. 0-10 “Ifater 119 NJIGS files 0-11 cinder and ash fill af) , p
large-scale landfilling for railroad and shipping terminals and industri- occurs in Hoboken but not north of there. Gneiss bedrock at Hell Gate manuscript maps by C. E. Peet, R. D. Salisbury, and H. B. WA | 3/ wals 1411 mud Qm) 40 Figure 13 020 fill (af) boulder at 35 (Qt or Qbn) Parrillo, 1959 10-15 silt (Qm) 11418 peat (Qm) FNTILITIN TR ORI S
al developmem’ B}' the 1920s almost all of the salt marsh, and some formed a stable splllway for Lake Hudson at an elevation of 30 feet Kummel (on file at the N. J. Geological Survey) but no !’: 4 1123 sand (Qal) from 20-60 gray organic silt and clay with 35-40 red-brown silty clay (Qt or Qbnl) 15-36 fine sand Qal) 1827 gray silt (Qm) 32-47 brown clayey silt (thl)‘ .
areas of open water, had been covered by fill. Some filling continues below sea level. In the Jersey City quadrangle the level of Lake longer exposed. -—— [ecessi?l'll:l\ 7 .J/M1 / 2343 sand and clay (Qbni) Lovegreen, shells (Qm) 61 2em 0-8 il (af) T el 27-37  gray silt and trace of gravel (Qm) 4737 d.ark-brown i e
today. Hudson, corrected for rebound, was between 40 and 60 feet below sea 47 T r.na 9 o { Z y 43-73  gravelly clay (Qbnl over Qt) 1974 60-70  gray and brown sand, some gravel 8-20 gray-to-brown silty sand (Qm) 40-70 fine red sand and clay (Qbnl) 37-53 very fine red silty sand (Qbnl) - (anl)‘ ; ’
level (Newman and others, 1969; Stanford and Harper, 1991). Test Well with log in table 1--On sections, projected to line of ?;:‘;'a' i i at73  rap rock (Qbn) 2035  decomposed serpentine at70 _ rock 5375 red silt (Qbal) 57-87  dark reddish-brown silt to clayey silt,
ARTIFICIAL FILL--Artificially emplaced sand, gravel, borings for the Holland Tunnel (borings 29-32 in table 1) did not section. spillway ] / Well 16 from  0-8 dune sand (Qe or Qbn) 70-100  varved reddish-brown clay and silt 35-50 _bedrock--serpentine 98  NIGS files 0-4 clay, sand, gravel fill (af) 7590  red clay (Qbnl) trace fine sand (Qbal)
silt, clay, and rock; and man-made materials including cin- encounter any _Lake Hud§on deposi_:.s, and none are mapped in the i £ # = Russell, 1880  8-14 sand and gravel (Qbn) (Qbnl) 68  26-5739 0-7 fill (af) 4-11 sand, mud (Qm) 90-100 _red silt (Qbnl) 87-98  brown cobbles and boulders (Qt)
ders, ash, brick, concrete, wood, slag, metal, glass, and quadrflnglc. This absence is due to'mther nondeposition or removal of I. Depth to bedrock in well or boring--On sections, projected shore : _ o~ 14-15  bluish sandy clay (Qbn) 100-110 sand, gravel, cobbles, and rock 7-14 fill and peat (Qm) 1123 mud (Qm) 120 NIGS files 0-8 cinders, ash, coal fill (af) ‘ _at98 refusal on rock
trash. Color variable but generally dark brown, gray, or deposits by later meltwater floods in the Hudson Valley (Newman and LW line of section. Dot indicates bedrock surface penetrated, S i 1531 sand and gravel, quicksand at fragments (Qt) 1427 sand (Qal) 23-31  red sand (Qal or Qbnl) 8-14 peat (Qm) I b‘_’“'?‘g , 03 ke o
black. As much as 40 feet thick but generally less than 20 others, 1969; Stanford and H:_irper, 1991). However, remnants of 4+ no dot indicates bedrock not reached. & 7 )77 ; = = bottom (Qbn) 110-125 _schist 27-32  varved clay (Qhkl) 31-41 red sand, clay (Qbnl) W el Lippincott, 13-53  gray organic silty clay, trace fine sand
feet thick. Mapped only where it forms distinct landforms lake-bottom sedlment_ deposneq in Lake Hudson may be present local- ~ 2, 31-49  reddish sandy clay, including some 41 N 26-23-381 0-5 cinders and fill (af) 69 26-5740 0-9 fill (af) 41-51 red clay (Qbnl) 2 s Jacobs, and and shells (Qm) ‘ .
such as highway and railroad embankments, or where it ly beneath the estuarine deposits under the Hudson River and Upper Unit to left of slash overlies unit to right--Shows extent of ; gravel (Qu) 5-15  black muck with shells, wood, etc. 915 peat (Qm) S-07  edclay, swel, aneligrmvnl (Qhnfior 121 NIGS files 0-4 brown clay and cinder fill (af) bR N ShAAE.
covers salt-marsh deposits. The extent of fill is based on New York Bay. Lak}’v Hudson persisted until the moraine dam at the af/Qm  ypit underlying large areas of artificial fill and eolian depos- at49  wap rock Qm) 1525 sand (Qal) Qn 408 S Gl il S fine gravel {Qal or Qm)
aerial photographs taken in 1979 and 1986. The extent of fill I\_Im:rows, ab_oul 6 ml_les south _of Bayonne (ﬁ‘g‘ 1), was breached. The its. NIGS files 0-34 fill (af) 15-64  clay (Qbnl) 25-27  varved clay (Qhkl) 117-128 red sand and clay g@_ nl o Qu sanditons fiacments (OO WS zekiclgey sk (Qbnl) _
over salt-marsh deposits is based, in part, on the position of timing of this event is uncertain, but breaching may have occurred as 34-49  gray organic silty clay (Qm) 64-78  sand and gravel (Qbnf or Q1) 0 26-574) 0-8 fill (af) el iy S, greoonk, agh, ciior (0 122 NIGS files 0-7 meadow bog and gray-brown clay G0 wie smyish'“'td fige:o-oedion. sand.
shorelines and salt marshes shown on maps by Douglas long ago as about I§,500 YIS B P., when large vo]umeg of n:_:eltwaler, w Surface water--On sections only. £ s 1 st,F w;IAL Mmmv 49-74 brown-to-gray fine-to-medium sand 78-82 clay (Qt or Qbnl) 8-13 peat (Qm) 12-23 peat and ve_:gemnon (Qm) Qm) some clay and silt (Qbnf)
(1841), Vermuele (1897), and Merrill and others (1902}, Fill sourced from glacial lakes in the Great Lakes basin, discharged A : and silty sand (Qbnf) 82-165 _ gray rock 13-19  sand (Qal) 23-36  fine gray silty sand (Qbnl) 717 stiff brown clay (Qbkl) _ at89  refusal
is also present in all urban areas as a thin layer (generally through the Hudson Valley (Ridge, 1991). area of detail /| | : 7~/ 74-81  red-brown silty sand, trace rock 42 N2623653  0-15 fine-grained sand (Qbn) 1932 varved clay (Qhkl) 36-39  medium gray sand and gravel (Qbnf) 1726 soft brown clay with layers of 5 ‘havasil. 08 il _
less than 10 feet thick) of fill or mixed fill and natural mate- o / fragments (Qu) 15-50 hard, compact gravel, with some 7 26-5743 0-10 fill (af) at 39 cefusal boukder orbedrock) fine red silty sand (Qbnl) con, ha r‘ed-bmwn . somo, clapioy 4h8. &
sich oevbsius:- 0 Aeanaiunilicisl maeial. GLACIAL LAKE HACKENSACK LAKE-BOTTOM Qi @ OF THE 885 amic adeces S 10-13  peat (Qm) 100 NIGSfiles 027  cinder, slag, brick, ash fill (af) M itk Sapsiorame Jacobs, and litde fine gravel (Qbn)
, DEPOSITS--Silt, clay, fine sand; gray to reddish-brown, 0123 { S : NJGS files 0-22 fill (af) 43 NIGS files 0-25 fill (af) 1320 sand (Qal) 27-32  peatand vegetation (Qm) gravel (Qt) : Gouda, 1995b  21-22  red-brown rock fragments
ESTUARINE AND SALT-MARSH DEPOSITS--Organic varved to lhinl?’-layereq. As n':lucl] as 30 feet [hlcl( In subsur- miles @is) P x 22-56  gray organic silty clay (Qm) 25-75  gray organic silty clay, trace 20-111  varved clay (Qhkl over Qbnl) 3233 gray 'silty sand (Qm) Tl BB Ngbers of meffoﬁm'%—xn:;] are Pr:;\rell permit numl:ie;s ;:s“"d hly the g
silt and clay, and salt-marsh peat, with some sand; black, face 011%}‘ (s_ecnons AA , DD"). _Lower conlt:fct iS an approx- ‘ER&Y CITY m m—E 56-68 fine-to-medium gray to red-brown shells (Qm) 111-112  shale 33-38 @M_L_M_M)_ 123 NIGS files e c_i ndme“r. B s ash_—ﬁll (af)_ J. parlmfm of Environmen tection, Bureau o t‘er Alo.canon.
dark brown, and dark gray. Contains some shells. As much imate timeline marking the estimated position of the lake- REFERENCES Bl sand, some silt; to silty fine sand 75-85 mioa:saliies 72 26-5744 0-11 fill (af) 101 NIGS files 0-11 cmdeljs. t.mck. ash, wood (af) 724 I, Nul‘l:lher.s of the form N 2:3-x.x-xxx are N. J. Atlas Sheet grid I(Tc‘auons of
as 300 feet thick in the Hudson valley. As much as 40 feet ;"“:m Sug?ce l""’l;end Lake Bayonne IOW;@ aiodithe Lake (Qbnf) 44 NIGS files 0-10  water 11-18  sand (Qal) l-26 "rg““‘;:"“ and layers of gray 2439 organic silt and some shells (Qm) :“;:5 . N"I’ZSN&;,G;:;:?“L::;:” ﬁ::’::‘:;:s ':“" ::":'m“‘ ,T“:
thick, but generally less than 20 feet thick, in the Newark ackensack level. It does not represent a physical discontinu- Cotter, J. F. P., Ridge, J. C., Evenson, E. B., Sevon, W. D., Sirkin, - : . . _ 68-78  red-brown silty sand, gravel, trace 1020 fill and black organic clay (Qm) 1868 varved clay (Qhkl over Qbnl) (@) 3943 rock, cored 3 o .
i Rt o, ity. Les, and Stuckensath, Robert, 1986, The Wisconsinan history of the Efl‘glll;z all -l:kce mLa;Ems. gl_a(:lal:lake spillways, aud maximum extent W m Es%x CMTES clay (Q1) B anssisii ki 6875 ill (Q0) 2631 red silt and thin layers of fine e e e that are on file at the N, J. ‘Geologica? Survey, but that are not entered into
Great Valley, Pennsylvania and New Jersey, and the age of the lhe%r lho l'es‘ ;S are B;dennﬂed Il;};(th; following abbreviations on ’ 7885 arkosic sandstone 4950  medium-to-fine sandand gravel (Qo) 73 26-4687 0-20 gray silty sand (af/Qm) sand (Qbnl) 71 Y T the permanent note collection. Notations of the form "Well 24¢. Parrillo,
. . i ’ \ : " . w7 " ] . shorelines: n= onne, = = : . i ; . y ! 4 S x it
ALLUVIUM--Sand, silt, minor gravel; dark brown to gray. GLACIAL LAKE _BAYONNE WS"D“:I“"C* lake- Terminal Moraine » M Cadwell, D. H. (ed.), The Wisconsinan stage Placename abbreviations afc PA =Perth ;cr:&mac;k_ﬂﬁnhﬂudzﬂ ' - ok b /S NIGS files 09 cinder fill (af) at 50 refusal on mica schist 2027 silty fine-to-coarse sand, fine %30 ol f'[‘ (@bal) some gravel. trace silt (Qt) A SR NP .
As much as 20 feet thick. In subsurface only, beneath unit bottom, and lacustrine-fan deposits on both sides of the of the first geological district, eastern New York: N. Y. State KK=Kill van Kull. Nr=Nar HG = Hell g = TR S ; £ b Ew ‘ERSEY 9127 gray organic silty clay, trace fine .~ T by i gy I G e IR o i “In i - i i
Qm. Inferred from records of test borings (table 1). Palisades Ridge. Deltaic deposits are of indistinct form and Museum Bulletin 455, p. 22-50. g i SUEOIVS, eo=sas. Gaic. Recessional ice = { : sand; shells (Qm) 8-15 organic clay and fill (Qm) 27-43  gray soft silty clay (Qhkl) gravel (Qt) grawel andiasamce of silt apd , ferred map units and comments by author ln_mnlhesesi- All deserip-
include low sandy terraces rising to about 30 to 40 feet above ?;artfmﬁ:i “‘:f-d:“ _Ilas‘lw'e margin before Lake Bayonne lowered o \ = c 127-140  coarse-to-fine sand. some silt and 1528 gray organic silty clay, shells (Qm) 43-54  brown soft silty clay (Qbnl) at70 refusal (bedrock boulders (Q) A A TN A 0 RS 005 ORI Soc. S o
. : ; ; e e i ¥ : : . i ; ;
EOLIAN DEPOSITS--Fine sand, minor silt: very pale sea level at the west base of the Palisades Ridge in Jersey Douglas, E. F., 1841, Topographical map of Jersey City, Hoboken, i e ;e c:;te;v; I;Ebg:; Huc:lsoﬂ ::Sey' Deltas in Lake o \ gravel (Qbnf) 2840  sand, shells, trace wood, silt, 54-57  brown shaly clay (Qt) 102 NIGS files 0-11  cinders, wood, glass, brick fill 2734 rock ml:: fommat, spalling, and punchsasion C'laﬂst;;; Many logs have been
brown. As much as 30 feet thick (Salisbury and Peet, 1895) Gl 20d: low ol Khonle. G, S0 a0 Loy and the adjacent county, describing minutely the course of rivers, b S ki I e g e ‘ . 140-150 _serpeninite and conglomerate gravel (Qm) 160403 _rod shele - 125 NIGSfiles 05 fine brown sand (Qe) R
but generally less than 10 feet thick. Extent of deposits is Islands) rising to about 30 feet above sea level along the west brooks, the township and original patent lines, railways, turnpike by al-fe = ;:gpro;?ate tll’:’s“"’;‘l of ice margins at maximum extent of / R Figure 17 from  0-10  water 40-41  soft rock 74 262111 020 filland gray clay (af/Qm) 1122 peat and vegetation (Qm) o e R mstaials. b tho sutisge: ands from Mmown daposisional suiiings, i
2 . : : = . . o €, .ensac - 3 % e - () - 5 & 1 5 - h 3 ' Coy
based, in part, on mapping in Merrill and others (1902). In shore of the Hl_xdson _from (?onstable Hook to Hoboken. carriage, and bridle roads, the present farm boundaries with the liskied Y e e Sl e Wadiomonk: Tevel v e _ ..— ) AN e =AY ot _ _ by Lovegreen, 10-14  gray organic silt, clay, meadow a4l refusal (bedrock) 20-60  sand (Qbn) 2227 fine brown sand and gray silty sand S to the driller's descriptions.
places these deposits may have been removed during urbani- Lake-bottom sediment is continuous beneath units Qm and names of their proprietors, a correct plan of public grounds and gen- ' ;-w;- 4 /(,’,} O S : j 1974 material, shells (Qm) 46 NIGS files 030  fill@af) GOS8, nulliand;grasel (G0 @ 1127 fine-to-medium red sand, gravel
zation. Qhkl in the Newark Bay-Kearny lOWI‘?ﬂd and generally tlemen's country seats, the position of farm houses, forests, swamps, Bl oo/ / A &'. Scott D. Stanford 1425 brown sand (Qal) 3635  mavenclayey.silt, some-fiee sand %105 iy chy. (Q0l) 2R vonyifine iy Gy awt(@m trace of silt and clay (Qt)
present be_nealh unit Qm bf:twcen the Pahsades_and Hudson and marshes, showing a complete view of the face of the county: 8 __J_',-(,;,,- g Ny Tk 25-128  reddish-brown varved clay and (Qbnl) 108-113  clay (Qbnl) 3244  fine red silty sand (Qbnl) —_—
Glacial Deposits--These include till--a poorly-sorted, nonstratified River. It is also present, in places, beneath distal parts of published by the author, on file at the N. J. State Archives. e L 27/ 1995 silt (Qbnl) 35-36 mica schist 113-505 red sandstone 4450 redclayandumvel @0 126 NJGS files il it gewel, cesia, o, e
sediment containing gravel clasts and boulders, deposited directly del@c dgpo_sxts (sections AA', BB', EE )._ Lacustrine-fan pouts A/ 128-150 _shale 47  NIGS files 045 fill 75 26-11624 0-7 fill (af) 103 NIGS files 0-10 fill, cinders, wood, brick (af) wmc-l - e - . ash, tin,
from glacial ice (Qt, Qty), and well-sorted, stratified sediments. The sediment is inferred from records of test borings and occurs Harmon, K. P., 1968, Late Pleistocene forest succession in northern NIGS files 022 fill (af) 650 dowkigisty ompsic sltand;cly, #o Seninptuamnt o b W sl 14-19  gray ailt, onnd iy (@Y
stratified sediments include sand and gravel laid down by glacial sparsely between the _Palnsade§ and the_Hudson Rwer,_ Some New Jersey: New Brunswick, N. J., Rutgers University, unpub. 22-90  gray organic silty clay (Qm) trace shells (Qm) fine-to-medium gravel, trace silt 1948 gray clay (Qbnl) 9%  gryandied md silt (Qbn)
meltwater in glacial-lake deltas (Qbn) and fans (Qbnf) and varved silt, of the mapped deltaic deposits may include lacustrine-fan Ph.D. dissertation, 164 p. Base map from U. S. Geological Survey, 1967 90-113  gray to red-brown fine-to-medium 5 iy sl gyl lilic:coms- o e B e i 2435 red sand, clay, gn;vel (Qt or Qbn)
clay, and fine sand depos_.ited on the bottoms of glacial lakes (Qbnl, sediment in the subsurface. Photorevised 1981 sand and silt (Qbnf) to-fine sand (Qbnl? over Qt) 19-43 gray orgaqic si]t‘ trace peat and of cla nl}' D7 NIGE M 0-12 i, ol ek e ey
Qhkl). All of these deposits are of late Wisconsinan age. 13-115 il (Q0) 5562 fine brown sand, some sil, litle s il ) Ok st 015 oS dnir iR fll af)
SCALE 1:24000 115-120 ted till gravel (Q) 4376 red silt and clay (Qhkl over Qbnl) 15-36  organic silt and peat (Qm)
: : The Interpretations presented here are provisional pending peer review 1 i 0 1 MILE - e g ic si 1222 mud--bog (Qm)
i : g gray 76-80  red . I and 36-47 It and -
l?ﬂaft‘.*l'ga thesebdepo.«sl “:1 were laid down the underlying bedrock surface There may be changes prior to publication. 1000 0 1000 2000 3000 4000 5000 6000 7000 FEET . 48 NIGS fi 822;2 R —— fi i:nseaf;t: ton-:m:ir:es::: = 47-51 ozm;:nj t ad et (Qm)1 b B3R B ARy
was shaped by glacial erosion. The topography of the bedrock surface - ;S . NIGS files 0-4 fill (af) S files - i@ ine-to-coarse sand, gray sand and coarse gravel (Qbnf) Qbnl)
1 5 0 1 KILOMETER 4-184 gray organic silty clay (Qm) 20-30 fray}organlc silt and clay, shells — proes ;i(:;n(af] 2;2: ::: :::; ::!dc{o?tbr:eﬂ e 33-39 red silty sand (Qbnl)
E: i -10~ - ¥ b 2 (Qbnf)
CONTOUR INTERVAL 10 FEET . = ?mrw,::rr;:: T 30-45 g?:; silty clay, some black sand 1417 peat (@m) 105 NIGSfiles 04  fil 3946 red sand, clay, pravel (QU
NATIONAL GEODETIC VERTICAL DATUM OF 1929 VNI CREeLO. T Bl e Al R - 128 NIGS files 0-7 cinders, brick, wood, sand, gravel
- DEPTH curmgigf:r?c ..sg.‘fﬂ'g'g"fﬁ"é E‘NN r:gq*_gn::‘y‘s '%”E‘",‘?‘ WATER occasional boulders from 189-195 (Qm) - rown fine-to-coarse (Qal) 3 medium-to-fine reddish brown sand fill
g ! u 1S VARI, 2 = L0 i i i
§ w SHORELINE SHOWN REPRESENTS THE APPROXIMATE LINE OF MEM: #IGH WATER (Qbnf or Qv i vaovaetominicleyey. it (bwl) i S Wticii] Ww;ﬁ_f_ﬁlll_m}_____ 7-11 red silty sand, clay, gravel (Qt)
= . X THE MEAN RANGE OF TIDE IS APPROXIMATELY 4.4 FEET IN NIGS files 0-10 fill (af) 55-65  sand and gravel (Qbnf or Q1) clay, trace fine sand (Qhkl over 106 NJGS files 0-3 fill
o og > G UPPER BAY AMD 4.8 FEET IN NEWARK BAY - : 5 ’ 11-13 brown and red sand, clay, and
< ag § > > 10-241  gray organic silty clay, trace fine 65-75 __mica schist Qbnl) e R R vel (Q1)
A : g % E > = E A [S) sand; shells (Qm) 49  NIGS files 0-5 water 65-100  brown-red clay and silt (Qbnl) of gravel (Qbn) 1318 f:x
200~ < e * 5 2 E 3 2 z 241-245  gray clayey coarse-to-fine sand, 532 gray organic silty clay (Qm) 100117  redclay and:sikt, some sand:and Wi, St ay s 129 NIGS files 09 sand, gravel, cinder, wood fill (af)
3 Gx 2 & < 5 s 00 & Q ) : temgoigeaveli @uor QN 3240  medium-to-fine brown sand and silt, fine-to-coarse gravel (QU) layers of clay (Qbn) ) b : ogw v ©m) '
','_“., » x -3 Q (7] © 3 ﬁ & E [*3 245246 gray era B little gravel (Qt) 77 26-7005 0-15 fill (af) 24-32 medium-to-fine brown sand and silt g
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