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; _ .f 7 7\ L CORRELATION OF MAP UNITS TABLE 1: Records of Representative Wels: Selecte from approsimatey 500 wel logs in the quadrange to demonstate
» Y the information used to infer subsurface geology.
INTRODUCTION Late Wisconsinan Ice Flow east overprinting an older moraine to the west, are the Notch stage (postulated by Kummel, 1895), Lake | 7&: )
result of erosion of the moraine by later meltwater de- Passaic drained through a gap at an elevation of approx- ' —=55 u Location wﬂ;m of Identifier Driller’s Log Stratigraphic
The Boonton quadrangle is located in northeastern Ice-flow directions indicated by striations, stream- scending the Rockaway River and, in places, burial ?f imately 310 feet in First Watchung Mountain at Great 4 3 _g _— m""“'““ S
Morris County, New Jersey, Surficial deposits in the lined landforms, scouring and plucking of bedrock out- the'moraine by deposition of outwash (sections AA’, Notch, approximately 10 miles east of Boonton. Down- ] s Number
quadrangle record at least two glaciations. Deposits on crops and hills, and pebble lithologies suggest that dur- cC). stream from the Boonton Reservoir gravel terraces at (] . ) 1 518202 domestic 031 sand & gravel 031 Os
uplands consist of till and colluvium. They are generally ing the late Wisconsinan advance the Boonton quad- elevations of 220 to 260 feet (Qst1) occur 20 to 40 feet Stickle ,] 31103 sitty sand with 31103 Oidb2
less than 20 feet thick but may be as much as 60 feet rangle was at the junction of a southward-flowing lobe above the present floodplain. These terrace deposits are 22N i : kg
thick. Valley-fill sediment consists of sand, gravel, silt, advancing across the Highlands and a southwestward- Deglaciation younger than Qgn and post-date complete draining of B ) /e - 103112 sand & gravel 103112 Qid2
and clay deposited in glacial lakes and outwash sheets, flowing lobe moving down the lowlands of the Newark Lake Passaic through the gap at Paterson. The youngest S Pond | t X n2118 s e 118
and till deposited in the Terminal Moraine. The valley-fill Basin (fig. 2). The northwestern third of the quadrangle stream-terrace deposits (Qst2) are notably finer-grained NG s - M |- 118 conglomersted rock 112116 bedrock
deposits are as much as 400 feet thick. Post-glacial was glaciated by southward-flowing ice; the southeast- Deglaciation from the Terminal Moraine began than Qgn and Qst1, and occur 5 to 10 feet above the Sl e Z 4 ; p—_— i e ok
alluvium, swamp and marsh sediment, and talus overlie ern corner by southwestward-flowing ice. Between before 18,000 years ago. This age is based on radio- modern floodplain (Qal). Alluvium deposited on the A W”’; " : a e : domestic o B s
older deposits in place. They are generally thin and of these two areas of consistent flow there was an inter- carbon dates of basal post-glacial sediments at Francis modern floodplain is also chiefly fine-grained. : Yﬁr\\ \ 4178 waterbearing sand & 7682  (id2
small extent. lobate zone that may have been glaciated by ice moving Lake in Warren County (Cotter and others, 1983) and In addition to alluvium, post-glacial deposits include e\ » ) Qip3 || § gcnel with some
at times to the south and at other times to the south- Budd Lake in Morris County (Harmon, 1968). Radio- pond and swamp sediment and talus. Following de- p ool | Z ; — Qlpu Qipl | g lorge stones
west, carbon dates on concretions from glacial Lake Passaic glaciation, silt and clay, then peat and muck (Qs), was, | o 9 < . 5 I Jar | Osb A Qlp2 b8
GEOLOGIC SETTING Striations on ridgetops in the northwestern third of sediment south of Morristown (Reimer, 1984) also sug- and continues to be, deposited in ponds, marshes, and 4 g ; | ) i ] S . 3 %1730 micpal 01 topsad 07 o
the quadrangle indicate generally southward flow of ice, gest deglaciation at about this time. swamps. On uplands these wetlands commonly occupy = . Qlpt | 5 g (Boonton 13 sandy clay & gravel
oblique to the bedrock strike and topographic grain. Although no continuous ice margin positions are shallow basins eroded in bedrock; in the valleys of ] 4 eTvoir Qwt ' 8 wolfield 327 fine & medium sand
Jer;';re I_B"o?.'r:;:g :u:x:era:lgie lnclude? paﬂz otfh th% New Stﬂ:tions and streamlined hills in the southeastern half traceable across uplands north of the Terminal Moraine, Beaver Brook, Stony Brook, and the Rockaway River, 7 gg Old2 Qidib2 : 2148 silty grey clay 29 Qb2
Pond Outlﬂar{ﬂg 1). The N::aﬁrsias,_ﬂ g?ands ?le nr::: of the quadrangle indicate generally southwestward stepwise retreat of a single ice front is indicated by the they occupy floodplains and, more rarely, kettle-hole ' sl s 8 :mm
and west of a line extending f ¥ Mg ntville through flow of ice, parallel to bedrock strike and topographic distribution of ice-marginal and proglacial meltwater depressions. O 2 g (PR
Baeniton.ic B Hill Th ng trom montville 9 grain. channels, which generally slope to the south, and the On the southeast side of Copperas Mountain glacial = : : Qld1 Qidib1 pos oy
e:;"o‘f”:hf "g" bl e Newark Basin lies Isouth anld Till in the northwestern half of the quadrangle is location of small lacustrine sand and gravel deposits plucking of the resistant, coarsely-jointed quartzite and — ' G b S
e i :;'as eliﬂouﬁtai;eeen p°“‘:’°“‘:”er '"ci”df: orf\y thicker and more continuous on the northwest-facing (Qml, Qbr, some of Qgu), which are generally confined to conglomerate bedrock produced or enhanced cliffs. 4 e e e
north ::Jt “‘ VO AN TR Y e S slopes. Where the bedrock surface is exposed on these north-draining valleys. If ice had stagnated on a large Coarse, angular talus (Qta) has accumulated at the base o L 114126 sand & clay
TI:: Nem 30""3’ OHI he quadrangle. slopes, it is generally smoothed. Southeast-facing scale, these features would occur in more scattered of these cliffs. Along most of the cliff the talus is 9 1261275 decayed rock 1261275 weathered
sl ar:\tn deer::?’n ﬁ:::“‘?s ")"' ‘;‘9 B°°t':tl°“ ?\‘;‘:: slopes are steeper, till is thin and discontinuous, and orientations controlled by the locations of stagnant ice unvegetated and probably still accumulating, but at — - - bedrock
blende granite alaakltepa rhI)l; "{ recanr: d‘; a?t nd bedrock crops out as small, joint-controlled cliffs. These masses rather than topography. However in several places it has nearly reached the top of the cliff and the Qer |52
biotite-feldspar  gneiss n\.::th omi::: ?ua‘skarnor g?’azl - observations suggest abrasion of bedrock and emplace- steep-walled, east-west trending valleys, notably at Deer cliff is no longer shedding debris to the deposit. 5 £ 8 ' 2952 industrial ;z : dirty sand 080 thin Ob
pegmatite, and Mesozoic diabase (Sims 1958}’ The Pre- ment of till on northwest-facing slopes and plucking of Poret neer Taylartown aad (0 e wiisy of Hibamia f E Packard 80119 m:d' nr: &Tﬁl 80118 ;m
cambrian units are interlayered, folded, and have a bedrock on southeast-facing slopes, again indicating Pivek south o Mercalls. thw0enisencs of meteator 2 £ 116125 granite rock 118125 bedrock
predominant northeast—southwes't foiiatk;n and strike ice flow to the south or southeast. In the Highlands chenneln and geavel. tarmoes on Dot the inarth and ! »
In the central and eastern parts of the quadrangle the south and east of the Stony Brook Mountains there are South Yaliey walls wsll dboge he Isvel of &y opm e 4 = abbrevated log
strike of the rock is expressed by northeast-southwest no consistent patterns of continuous till or abraded and drainage down the valleys suggests the presence of REFERENCES - i g AV 5 5143 municipsl 07 brown sand, stones 07 il
trending ridges and valleys. To the northwest variation plucked bedrock surfaces, perhaps because this is the lsc:cal sta;g;'nan: i‘i:Ibl?c“ occﬂfyingttt[he vallerdbbc:tom. % at S AN - D F5/ (Rockaway and rocks
- | land interlobate zone and till was deposited from ice moving agnant ice in this topographic setting wou pro- : e A & b 2 Medium to coarse sand and pebble and cobble Township 796 gray clay 796 Oidib2
'tgpz:',';:him“"d T - SRoME. | OENIE A at times to the south and at other times to the south- duced as downwasting of the glacier surface caused ice Barnett, S. G., 1976, Geology of the Paleozoic rocks of : \(‘“‘1( LA 9 DESORIPTION.QF MAPUINITE v SERMl gravel As much as 100 feet thick (sstimated welfield 96122 stones, ocks, medum 96175 Terminal
The ng'hlands are bounded on the southeast by the west. on the south sides of steep bedrock hills to become the Green Pond Outlier: N. J. Geological Survey .../ { & A0 Map units for stratified glacial deposits are colored according beneath terrace remnants; 0-30 feet thick in the to fine gravel Moraine deposits:
Highland escarpment. This 200- to 400-foot high escar| Pebble lithologies of till or stratified sediment were detacted-fromithe active gacler. Geologic Report Series 11, 9 p. 9 P il to origin: subsurface on the valley bottom. Generally over- 122127 sand & gravel mastly diamict
¢ i iy g il determined at 47 sites throughout the quadrangle (table As the ice melted back from the Terminal Moraine, » O % 7 lies bedrock. 127141 stones & gravel (Qwt), some
ment marks the Ramapo Fault, which separates resis- bl tri d and 1 Qld hich includ Bayley, W. S., Salisbury, R. D., and Kummel, H. B., 1914, : Y _— WI147  fine sand sublacustrine
2 and fig. 2). Except in till immediately southeast of Cop- sublacustrine sand and gravel (Qld2), which may include / P i i Fine sand, silt, and minor clay. As much as 150
tant Precambrian rocks on the west from more easily bl o fan d it Mapsed deltalc d it Geologic atlas of the United States, Raritan folio: = Fy fluvial and fluvial-deltaic sand and gravel » I, 147-154  sand & gravel, rocks sand & gravel
peras Mountain and in stratified deposits in the area of sublacustrine fan deposits, collapsed deltaic deposits, \ BT Qidib1 | feet thick. Interbedded with and overlies Qld1 and ,
eroded, downdropped Jurassic sedimentary rocks of the Jurassic bedrock, Precambrian lithologles dominate, and ice-contact diamict, were deposited at the ice front U. S. Geological Survey Folio 191, 32 p. I Qiwt 154175  chips of rock, gravel (oid1)
’ . ' , e ¥ 175 bedrock 175 bedrock
Newark Basin 1o the eent. The:Jureasic meks Inchude Percentages of pebbles of Precambrian rock range from on the bottom of Lake Denville. In places, small deltas Connally, G. G., and Sirkin, L. A., 1973, Wisconsinan - 280 deltaic and sublacustrine sand and gravel
interbedded red siltstone, sandstone, and conglomerate ; 90 Sand and gravel. Interfingers with and underlies
(©isen, 1980) Gently—sl'oplng bed;ock sk D aghon 19 to 93, and average 69. Paleozoic lithologies, principal- were built into the lake by meltwater flowing between history of the Hudson-Champlain Lobe, in Black, "p Qld1 Qidib1 and, in places, Qlwt. As much as 100 feet previeted log
devalo' ed OI'I. the siltstone and sandstone; sharper ly Shawangunk conglomerate and gray-brown Devonian the glacier and the side of the valley. These deltas ex- R. F., Goldthwait, R. P., and Willman, H. B. (eds.), 4003 i) Z ¢ thick. Occurs In subsurface only. P 259508 wited 8 o soi 00 o
S F:(hlll A e i f sandstone, compose the remainder of the pebbles with- tend along the valley walls and are contiguous in the The Wisconsinan stage: Geological Society of | o > . 5730 deitalc and lake-bottom fine:sand, silt, and clay —e iR o : fwp.of 23 sandy cay
rock hilis and ridges form on the congiomerate. in the Highlands samples. Paleozoic lithologies drop subsurface with the sublacustrine gravel. They are in- America Memoir 136, p. 47-69. v )\ ) b s bLI‘"““"‘: ateoy i e Denvileh 313 dirty sand, gravel,
In the Boonton quadrangle, the Green Pond Outlier | (o’ cluded in Qld2. Lake-bottom and deltaic fine sand and al T upland lacustrine deposits (sand and gravel SHDE AnC PR JHEVEY SOITI8 DOTSRS SIRVEY. I boulders
is downfaulted into Precambrian rock along a northeast- from a high of 60 percent of the total near Copperas ' Cook, G. H., 1880, Surface geology—report of progress: e - soihor it slay. and diemich t cludes clayey silt in deposit along Stone House _— i
Mountain to a range of 20 to 30 percent in the south- silt (Qld|b2) were deposlted on the lake bottom above N. J. Geological f X | 4 Y, Brook in Kinnelon. Generally less than 20 feet muddy
southwest trending fault (Barnett, 1976). Bedrock in the - J. Geological Survey Annual Report for 1880, 7’ T 068 sandy clay 3070 Oidibl
outller within the quadrangle Is conglomerate and eastern two-thirds of the quadrangle. This pattern, like :he ﬂravelAvAvheg |::c)e had receded further to the north p. 14-97. ¢ /, i T lhlﬁ:k. I;g;:ns smlall‘terrag?a arul:l_| knollsg occ’:ﬂé as NY sl goni o (=ca
the pattern of striations and till distribution, indicates sections AA', g , g7 valley-batiom 1Vl along Stone rouse Brook. Lar- ; ’ : :
e o e fortion s B e, sovitharly o southessterly fos fiow across the High: Glacial Lake Denville extended up the valleys of Cotter, J. F. P, Ridge, J. C., Evenson, E. B., Sevon, W. D., i /g O gz OHOLOCHIE AN LATR GOSN relation to ice margin positions or principal p— sy
St Pe 2 | e: |° Lmai i sfs“ parg ::1 ks t lands. Jurassic and Triassic lithologies are confined to Beaver Brook and Stony Brook, as indicated by the ex- Sirkin, Les, and Stuckenrath, Robert, 1986, The Wis- = k/ ' g . Artiticlal Fill: Excavated till, sand, gravel, and glacial lakes uncertain. o ﬁvnmadrmm mmﬂw
ret-gdacla raTr"I‘age I0 owe dlffe same ]TD:lhOtS t:S the area of Jurassic bedrock in the far southeastern cor- tent of gravel terraces (QId2) graded to lake level. The consinan history of the Great Valley, Pennsylvania @“‘x 5 at rock; construction debris (brick, concrete, Till: Unstratified and unsorted boulders, cobbles, 138156  clay, sand, gravel, stratifid lake-
B °5°I“ : :aﬂnage- e only major 9’“"3'? 8 tha & " ner of the quadrangle, where they compose between 8 lake drained when retreating ice in the Newark Basin on and New Jersey, and the age of the “Terminal Mo- = )/ 8 asphalt); cinders and slag. In railroad and QW! | and pebbles in a silty fine sand to fine to medium o bettom: (e
preeg act: Pﬁc:?wag-ﬂlver occu{)ied ?h"a et)y tr;mf ng and 80 percent and average 43 percent of the total. The the east uncovered the gap in the Highland escarpment raine,” in Cadwell, D. H. (ed.), The Wisconsinan I i highway embankments, dams, and filled land. sand matrix. In the Highlands the matrix color is 166165 sandy clay sand, sit, clay
gcrosﬁsl o RShan edest():arpmen smil s:;s e rgm restriction of these lithologies to east of the Highland at Boonton. At this time the spillway at Tabor was aban- stage of the first geological district, eastern New P = Sencsiily.(ens i 16 feot Lok 80 IUSh 48 20 Ef:ﬁ:‘ﬁ%?ﬁos‘fzﬁﬂﬂgféﬁzg{3’3:33:&053 rm:s:; VR chy, o ol )
|03'i1: c%ri:?d::jaﬂr::s EJ ag:\g::n]:g\l\?::d gfgan;;ﬂfghg escarpment further indicates southwestward flow of ice gonad Wnd. maltwater |ix- it [iookawhy beain -wes RN oK STRARMURONE) ARSI o CE P ;%l:l':‘r::;é:’dany small areas of il In urban areas oxidation range from about's to 20 faet.pln the 0N
va?ley has become f;lie)c’i with as much as 400 feet of within the Newark Basin, generally parallel to regional diverted eastward through the gap at Boonton. This Darton, N. H., Bayley, W. S., Salisbury, R. D., and Kum- = ; pLdsion s o sbiio 1o Co tom. e RO st i
strike. This data is in agreement with striations in the meltwater deposited thin fluvial sand and gravel sheets mel. H. B.. 1908. Geologic atl f the United S A v {15 Mine Tailings: Piles and embankments of waste brown (5YR5/3-5/4). North of the Terminal Moraine weathered
sediment and the Rockaway now flows northeastward el,n.b, , Geologic atlas of the United States, 4 ] * o rock excavated from iron mines and rock quarries bedrock
from Denville, then eastward through a gap in the High- eastern part of the quadrangle. The absence of pebbles (Qh, Qb, Qsb, and Qr) atop the Lake Denville sediments. Passaic folio: U. S. Geological Survey Folio 157, 2 - Indlikee shatilar BOUNGETE: CHLDS dq Bti : the till is as much as 60 feet thick and averages
land Boont W of Mesozoic rock within the Highlands indicates that ice These fluvial sheets form terraces that are graded to the 27 p. oSS of edhodkciir sand, kors; ach. mod wi5g; AD B T s 7 2939 tstwel 02 sol,sand G cay 061 Oidbl
ands near Boonton. did not flow westward or southwestward out of the Boonton gap and that are lower in elevation and textural- ) A ® dprisiie itk 1 ash, g is rgtzneralll?' t?lcker[ and mtf:re ;:ori\tlnluoitcx’s on th;ej o rﬂvr:h 54
Newark Basin into the Highlands. ly finer than the QId2 terraces. Near the northern ends of Davis, W. M., and Wood, J. W., 1889, The geographic ‘ > gy of @ e 1o oiniee B T it 5 Tt s 0
GLACIAL HISTORY the Beaver Brook and Stony Brook valleys, at Hibernia, development of northern New Jersey: Proceedings AR : = a2 , Qal 3:23;’?"";3"&"bdmf;"}iﬂ?‘ rgglc;;[clsay.“p::::e becrock. South of the Terminal Moraine, late N
Meriden, and Lake Juliet, the outwash units feather out of the Boston Society of Natural History, v. 24, S AN # = : MO = Wisconsinan till extends as much as one mile 3661 tough clay, ittle
Maximum Ice Advance and the Terminal Moraine where the valleys steepen onto bedrock uplands. Thus, p. 365-423. A 3 7 ) .'fo\ﬂ“: - : :nmdourrl:tls; :fa?;?‘;ni& ?T;tv?;r u::::;:z ?f'"Seiﬁ:i beyond the limit of fidge-and-kettle topography. It " e
Deposits of at least two glaciations are preserved in meltt:a:;:jcarrilnglthedon:tw;sh '39;:190 :’t‘;:m 'c‘l’ ma:igins Geonics, Inc., 1979, Water resource study, Rockaway B y . — g Brook and Stony Brook. As much as 10 feet thick. :: :;::‘E:::::g;i‘:}‘u‘;"i’: 3&3‘3:’::%“::3?35 - z m e B
the Boonton quadrangle. The younger deposits are of on the bedrock uplands to the north of these locations Valley, Morris County, New Jersey: Clinton, N. J., : = / g . ; : y -
late Wisconsinan age. The southernmost extent of this The farthest advance of late Wisconsinan ice is but within the Rockaway drainage basin. Geonics, Inc., reporr prepared f(:. Townships of & 2 L i/ g - g:;zgy’:ghﬁf‘:’r fa‘:_lpd"::‘:r'lJﬂﬁ:"::sg{xfg; L:“;og;::f‘ interbedded with glaclal Lake:Denville ltde gravel, underkain by
glaciation is generally marked by the Terminal Moraine, marked by a sharp boundary between till to the north East of the Highland escarpment the retreating ice Boonton, Denville, Montville, Town of Boonton, and 2 \ 2 2 Y Z brown peat and dark brown to black muck and ?:""ﬂ . r:ﬂ*‘" ol
which extends across the southwestern pan of the and older colluvium and fractured and rubb'y bedrock margin is marked by a succession of deltas (Q|p1‘ Q|p2’ Borough of Mountain Lakes, 58 p. Q Qal ( = = E organic silt. Silt and clay may be interbedded with I?:‘I::p;;:[t :‘%‘;ﬂ:ﬁlz‘:‘Ig‘:lnusrrstasloo';ge::‘aa":asea; L -
quadrangle from Fox Hill to Rockaway Borough. The outcrops to the south. Colluvium north of the late QIp3, Qlp4) deposited in the Madison stage of glacial W i)  \ I : 3 the peat. In swamps along larger streams peat 0 i o ool SRl “lhwh s
late Wisconsinan depos[ts were first described in some Wisconsinan limit is neither as widespread nor as thick Lake Passaic ("g' 2} {Kuml‘l‘lel, 1895). Glacial Lake Harmon, K. P., 1%8, Late Pleistocene forest succession / \ } \- i & E may be minor or absent and sand more abundant. angtlllar pebb”ﬂs cobbles anci bol.lk”efs OF; Iocai bedrock
detail by Cook (1880) and were mapped and described in as that south of the limit. Bedrock outcrops are less Passaic was a large proglacial lake that filled the in northern New Jersey, New Brunswick, N. J., R o : ' ' Danimlly s thin S feet UNck Dby o 0 bedrock, in a matrix of orange-brown to yellow-
more detail by Salisbury (1902) and Darton and others numerous south of the late Wisconsinan limit and, Passaic River basin when advancing ice blocked a pre- Rutgers University, unpub. Ph.D. thesis, 164 p. u:;.:g; as 25 feet thick (Waksman and others, Keowe ity T sa terboarhs aanid M mis Hews kel
(1908). where present, display abundant residual rubble and ex- glacial gap through the Watchung Mountains at Sum- Harper, D. P., unpub., Late Wisconsinan glacier margin ' much as 10 feet thick. 8 2614688 estwel 028 il bog, boulders, 0B il
The older deposits are from a pre-late Wisconsinan tensive disintegration along joint and foliation planes. mit, 12 miles southeast of Boonton. The outlet of Lake positions and ice front drainage [map]: N. J. Geo- - Talus: Angular bou:gefs of bedrock with little or Till of the Terminal Moraine: Tl as above forming Borough of gits, gravel
glaciation and occur in the Highlands south of, and in These features contrast with largely unweathered pol- Passaic at this time was at an elevation of about 345 logical Survey (1982), scale 1:250,000. e :}‘;3:2*0’:‘2:3“:;&:{’:‘305‘:%% Soron ;‘:;"% t::fr: ridge-and-kettle topography of the Terminal Mountsin 2849 gray to brown 84 0s
places beneath, the Terminal Moraine. The pre-late ished and plucked outcrops within the late Wisconsinan feet at Moggy Hollow near Liberty Corner in Somerset K thia. ks h as 20 1 ttt?i % tlppled Moraine. Includes minor amounts of stratified Lakes) clay, sandy clay
Wisconsinan deposits were first described by Salisbury limit. Southwest of Denville the late Wisconsinan limit County, approximately 20 miles southwest of Boonton. uima), 1B, 10N, Lake Rasoeln, o Skt giacia) i i o e sand and gravel. Average thickness about 50 feet; 43162  fine to coarse gray 48162 Oiwt
| lies approximataly one mile beyond the southern edge In the Boonton adrangle the elevation of the Madison ’ake‘ Trenton' N. J" John L. Murphy’ 89 P Stream Terrace Deposits: Stratified sediment ranging from silt maximum thickness about 150 feet. The till is in- sand, some clay, large
(1892), who considered them to be post-Kansan and, in qu g terbedded in the subsurface with sand and gravel gravel and boulders
places, Wisconsinan, in age, in contrast to the more of ridge-and-kettle topography of the Terminal Moraine, stage shoreline is known, from the contact of deltaic Kummel, H. B, unpub., Field maps: New Jersey ag "":f‘ s:"dkm °°th:||° gravel. Forme: terraces; 5 10 40 taet P espetially i the oot 162242 gray coy o sity 1220 041 and O
deeply-weathered Kansan-age deposits further south in indicating that the ice front retreated from its furthest topset and foreset beds exposed in the gravel pit in Geological Survey (ca. 1895). A glacial Lake Denville. ey bowe growl
the state (Salisbury, 1902). Leverett (1934) and MacClin- position in places before stabilizing at the Terminal delta QIp4, to be at an elevation of about 390 feet. The Fine sand and silt with minor pebble gravel. ket i
, ) Leverett, Frank, 1934, Glacial deposits outside the Qst2 | g ¢ 536 10 Taeh ab et ficed )
tock (1940), based on the intensity of weathering, con- Moraine. 45-foot increase in elevation between Moggy Hollow Wisconsin terminal moraine in Pennsylvania: Pa. ' orms terraces 5 to 10 feet above present flood- GLACIAL AND NON-GLACIAL DEPOSITS of brown to gray sand
sidered the deposits to be of lllinoian age. Ridge (1983), As ice advanced to its furthest position, the south- and the Boonton quadrangle is due to isostatic rebound Geological Survey Bulletin G7, 123 p F':;‘"- ?:1 "I‘“'f‘" as 10 feet thick (estimated). Prob- (PRE-LATE WISCONSINAN) W22 hardpacked sand, WA Gpwt
based on weathering characteristics and soil develop- westerly-flowing lobe occupying the Newark Basin ex- of between 2 and 3 feet/mile to the north. i ’ it & _ layers of large stones,
ment, also postulated an lllinoian age for glacial tended approximately five miles beyond the edge of the The lobate shape of the ice margin marked by the Ma"g""“’c"' Paul, 1940, Weathoring of the Jerseyan tlll: Gaiy | Cobble and pebble gravel. Forms terraces 10 to 40 - c:;’:,";:"’;n‘;“;L';‘.‘,',ﬂ:"o?’fn;‘J}:‘,"ﬁ,‘:‘éﬁ;@;"‘}?{;z i
deposits immediately south of the Terminal Moraine in south-flowing lobe in the Highlands, as indicated by the configuration of the Terminal Moraine was maintained e%ggﬁasl Soclety of America Bulletin, v. 51, S8 feet above present floodplain. As much as 20 feet aliti S AT FoR R BIvatinn I b Grarcs 302363 fine to medium brown 302363 Qplwg
the Delaware valley to the west of the Boonton quad- embayment of the Terminal Moraine along the Highland during deglaciation. As the ice margin descended along p. ~-116. {_t:ﬁ: FI.)aeaps‘c;sl‘i:tec:l after complete draining of glacial brown silty sand matrix. Estimated to be as much m s:fme clay,
rangle. Further west, Sevon and others (1975) describe escarpment between Morristown and Denville. This ad- the Highland escarpment into the Newark Basin it tra- Olsen, P. E., 1980, The latest Triassic and early Jurassic : as 40 feet thick along lower portions of slopes. Sheanmind
both Illinoian and early Wisconsinan deposits south of vancing ice on the east blocked the pre-glacial Rock- versed to the southwest. A minimum length for this formations of the Newark Basin (eastern North Great Notch Delta: Poorly-sorted, coarse cobble Partly of late Wisconsinan age. okow 350 '
the late Wisconsinan border in northeastern Pennsyl- away drainage at Boonton and Fox Hill, creating glacial traverse of approximately 4 miles is indicated by the America. Newark Superaroup): stratigraphy. struc- and pebble gravel as much as 10 feet thick. May Colluvium and Weathered Bedrock: Discontinuous
Lake Denville (H b.). Lake Denville spilled ’ Pergrou) g g Qer TS Dol TS o
vania. e Denville (Harper, unpub.). € Denville sp position of outwash graded to the Boonton gap. These ture, and correlation: N. J. Academy of Sciences overlie as much as 50 feet (estimated) of foreset colluvium, as above, generally less than 10 feet
ovetr :;\ ggg; n'a tt)edrock _;Idbg: a:t a?haleb:atk:ntof approxc:- outwash units, as described above, were deposited from Bulletin, v. 25, no. 2, p. 25-51. ?;r::i gz?::i;?:gi:to glacial Lake Passaic at the g:g::c:v?;g;:g ::;tr:aar:gy t::‘::;%c:kagz;tt;:;e; 9 %1612 T N T M8 s
mately eel, near fabor In the Morristown quad- ice margins north of Lake Juliet, and could not have . g
rangle (fig. 2). Ice in the Highlands advancing through formed until the Baonton gap was tncoversd. Therefore Reimer, G. E., 1984, The sedimentology and stratigraphy . Adprolite -8 Tubla:OF ATGGIAr sabbles of ifo. 185 cay 185 O
FISLES Wi SRtEn Deposii this lake caused deposition of three interbedded units: at this time ice in Lake Pasenio had just receded past of the southern basin of glacial Lake Passaic, N. J., > WARAE DRI T RCORSN ol il oarn'r:guz:ttrl!:ék[:u;::{a?uﬁz 559 waterbearing 5659 Oipb or
deltaic and sublacustrine sand and gravel (Qld1), lake- the Boonton gap and could be no further south than New Brunswick, N. J., Rutgers University, unpub. s [ Maple Lake Deposits: Discontinuous pebble and variable. In places the colluvium may be replaced sl weshonsd
In the Boonton quadrangle, no exposures of un- bottom and deltaic silt and fine sand (QldIb1), and till delta QIp2. Thus Qh, @b, Qr, and Qsb in the Highlands M. S. thesis, 205 p. B cobble gravel as much as 10 feet thick overlain by by a diamict produced by in-place mixing of pre- Endeck
disturbed pre-late Wisconsinan deposits were observed. (Qlwt). This sequence attains thicknesses of 200 feet are synchronous with or slightly younger than unit Qlp2 Ridge, J. C., 1983, The surficial geology of the Great b silt and fine sand as much as 100 feet thick. late Wisconsinan till and underlying weathered 5362  sandstone 5362  bedrock
At the surface south of the limit of late Wisconsinan beyond and beneath the Terminal Moraine. Lake P : Deposited in a glacial lake within the valley along bedrock, with little or no downslope movement.
in Lake Passaic. Valley section of the Ridge and Valley Province in 02 Kinnalon ‘Road. This lake dielned to th h 10 223,800 domesic 020 sand and 082 Oipd
glaciation, pre-late Wisconsinan till that formerly man- The Terminal Moraine is a belt of ridge-and-kettle t Zo nnelon Road. This lake drained to the sout Partly of late Wisconsinan age. gravel
' After the ice receded across the Rockaway-Pequan- eastern Northampton County, Pennsylvania and gr over a spillway at an elevation of approximately with some large
tled bedrock hills has moved downslope and mixed with topography mostly in till. In the Boonton quadrangle it is nock divide, north-draining tributary valleys to the Pe- Warren County, New Jersey, Bethlehem, Pa., Lehigh E3 730 feet. Deposit thickens and coarsens toward Till: Till in the subsurface beneath late Wiscon- stones
the underlying weathered bedrock to accumulate in as much as 1.5 miles wide and has as much as 50 feet of quannock were dammed to create small proglacial lakes Univ., unpub. M. S. thesis, 234 p. z an ice margin position north of Maple Lake in the ﬂnanl dellmfsits dinf and souéh ofi thl? Ter;ntlnall 0B fine sand
aprons of colluvium along slopes. Exposures show that relief. The topography consists of closed depressions draining to the south over bedrock ridges. In the Boon- Wanaque quadrangle. oraine. Inferred from records of wells and tes 62 waterbearing
the colluvium consists of an orange-brown silty sand to separated by short, narrow-crested, steep-sided ridges ton quadrangles, Qbr and Qml are deltaic sand and Salisbury, R. D., 1892, A preliminary paper on drift or ’ ‘ borings. May be as much as 60 feet thick. oty sa0d ©
sandy silt containing many angular pebbles and cobbles or broader, more gently sloping ridges. The ridges with- gravel deposited in two such valleys; thin sand and Pleistocene formations of New Jersey: N. J. Geo- - BN Daamee Trf;f:w'mﬁ:bbJ:":“dm’::::bg; Stratified Deposits: Sand and gravel with minor gravel
derived from local weathered bedrock, and scattered er- in the moraine lack any preferred orientation, although gravel units south of Stickle Pond and along Stone logical Survey Annual Report of the State Geologist oyl tfepos,t:d By g,ac,a, lake silt and clay, possibly deposited in a pre-late 6267 hardpan & stones 6267 Oiwt
ratic pebbles and cobbles. Crystalline erratics generally west of Rainbow Lakes and at the hospital east of Den- House Brook may have been deposited in a similar set- for 1891, p. 35-108. draining south pini spillway at an elevation of Wisconsinan glacial lake. May include pre-glacial 67155  conglomerated 67155  bedrock
show some weathering of feldspar minerals; Paleozoic ville tall, continuous ridges define the distal edge of the ting. Salisbury, R. D., 1902, The glacial geology of New or inter-glacial fluvial sand and gravel. Present in rock

sandstone and quartzite erratics are unweathered. Er-
ratics in late Wisconsinan till are unweathered and the
matrix is more yellowish. The widespread colluviation
and greater clast weathering of these deposits indicates
that they predate the glaciation that formed the Ter-
minal Moraine. However, in the absence of an undis-
turbed weathered profile, no definitive age correlation
can be made.

In the subsurface, pre-late Wisconsinan sediment
lies beneath late Wisconsinan sediment at and south of
the Terminal Moraine. Records of wells south of Den-
ville and in the filled pre-glacial Rockaway valley
describe a probable till as much as 20 feet thick (Qplwt)
beneath thick sections of late Wisconsinan till and

moraine. No such ridges occur on the northern edge of
the moraine, where the ridge-and-kettle topography ter-
minates gradually against bedrock ridges and smooth,
till-mantled slopes. Several flat-topped, roughly circular,
plateau-like mounds up to 800 feet across bounded
steep scarps also occur within the moraine.

Well records and exposures show that till of the
moraine ranges from approximately 20 to 150 feet thick.
Good exposures in the moraine are sparse, but where
observed the sediment is a massive, cobbly to bouldery,
sand to silty sand, matrix-supported diamict, similar to
till outside the moraine. Stratified sediment has been
observed at the surface in the moraine in several places,
but these deposits are of very small extent. In the vicini-

When the retreat of the ice front uncovered the out-
let of the Pequannock River through the Highland
escarpment at Riverdale, approximately 8 miles north-
east of Boonton, meltwater in the Highlands was
diverted eastward down the Pequannock and southward
meltwater drainage through the Rockaway Basin
ceased. Atabout the same time, the gap in the Watchung
Mountains at Paterson was uncovered, Lake Passaic
drained, and glacial deposition in the Boonton quad-
rangle ended.
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approximately 770 feet. Original thickness at
least 30 feet; largely removed by excavation.

Rockaway Valley Outwash Deposits: Fluvial pebble gravel,
sand, and minor cobble gravel deposited on top of lake-bottom
and deltaic deposits (Qldib1 and QldIb2, described below) after
draining of glacial Lake Denville. Includes contemporaneous
deposits in the Hiberia Brook valley (Qh), Beaver Brook valley
(Qb), along the Rockaway River (Qr), and in the Stony Brook
valley (Qsb).

B Stony Brook Outwash: Cobble gravel on north
Qsb | grading to sand and pebble gravel on south.
Deposited by meltwater from ice margins to the
north of the deposit. As much as 30 feet thick.

~ .| Rockaway River Outwash: Chiefly cobble and peb-
Qr | ble gravel on west grading to chiefly sand on east.

subsurface only. As much as 60 feet thick.

MAP SYMBOLS

—_— Bedrock Outcrop: Ruled pattern indicates scat-

_‘f' tered bedrock outcrop; surficial deposits generally
less than 10 feet thick. Solid pattern indicates
extensive bedrock outcrop; surficial deposits
generally absent. Dot indicates isolated bedrock
outcrop in area where surficial deposits are
generally greater than 10 feet thick.

ERETES | Surface accumulations of boulders, generally on Sto Unit  Number of Lithology

| | terraces and valley bottoms. May be erosional pebbles [percentages of pebbles)
lags produced by subglacial, proglacial, and ice-
marginal meltwater. Does not include talus (unit

TABLEZ: Lithology of Pebbles in Surficial Units

stratified sediment (table 1 and sections AA' and CC’). ty of Denville and along the buried Rockaway valley, till Baolodtes) 1985 le 1:12.000 Deposited by meltwater from ice margins to the ek Fomen et
Sand and gravel (Qplwg) occur above and below this of the moraine overlies the earlier late Wisconsinan and Four units of alluvium deposited by the Rockaway eological Survey (1985), scale 1:12,000. west and north in the Dover quadrangle. As much Meltwater channel: Narrow, linear, boulder-filled EF .
lower till. These units are not exposed at the surface pre-late Wisconsinan units Qld1, QIdib1, Qplwt, and River, including the modern alluvium, postdate the Waksman, S. A., Schulhoff, H., Hickman, C. A., Cordon, as 40 feet thick but generally leas than 25 feet HamBgIR; boungad in Gikouh By cutbinke-
and their age and origin are uncertain. No pre-late Wis- Qplwg, described above (table 1 and sections AA’, CC'). retreat of ice from the Rockaway basin. The oldest (Qgn) T. C., and Stevens, S. C., 1943, The peats of New - :’:}istit;mpresent BB (SEHGS T i
consinan sediment has been observed either at the sur- Apparent discontinuities of the moraine in this area, is a delta at an elevation of 320 feet on the northwest Jersey and their utilization: N. J. Department of ab Beaver Brook Outwash: Pebble gravel and sand, ) 1 owt 15 9 0 50 0
face or in the subsurface north of the Terminal Moraine noted by Salisbury (1902) and cited by Connally and side of Boonton Reservoir. This delta was deposited in Conservation and Development Geologic Series, __| minor fine cobble gravel. Deposited by meltwater szzw«~  Striation: observation at dot 7w m o o 1 0
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