DEPARTMENT OF ENVIRONMENTAL PROTECTION o SURFICIAL GEOLOGIC MAP OF THE
DIVISION OF WATER RESOURCES & DOVER QUADRANGLE, NEW JERSEY
NEW JERSEY GEOLOGICAL SURVEY o GEOLOGIC MAP SERIES 89-2

‘.L
\
35 (ERANKLING 74 :.'91 00’ T Selected from 400 well in the quadrangle
41°0C s : Representative 3 approxim
INTRODUCTION filled pre-glacial valley north of Kenvil and in the filled where present, display abundant residual rubble and ex- Woodstock in the Franklin quadrangle. The base level ' CORRELATION OF MAP UNITS f;f,f,”;,,‘;,"‘,‘},,Df{,"fd'ofr’j"::;";,e';f;}g'{,‘:}:,‘;'“3:3"9;‘1';?“{0:1,'}; S ::;n;. lrmation m der sibaxiote mm -~
pre-glacial Rockaway valley between Dover and Rock- tensive disintegration along joint and foliation planes. for Qbv3 may have been an unstable spillway across the P O“d deposited in glacial Lake Dover.

The Dover quadrangle is located in northwestern away Borough (table 1) describe a probable till that may These exposures contrast with the slightly weathered, head of unit Qbv2. 7 z Location ~ N.J. Division of Identifier Driller’s Log Stratigraphic
Morris County and aougheastern Sussex County, New be as much as 50 feet thick (unit Qplwt) beneath thick polished, and plucked outcrops within the limit. In addi- A fourth fluvial-deltaic unit (Qbv4) heads in the & 5 Qal : ' E Qldo g,.l::;:y Eﬁ,‘.’,f:': S;f;‘;‘;' ﬁ‘{,f,':";?aﬁf,";a‘:"gh‘;ﬁﬁ';i: Number ~ Water Resources Interpretation
Jersey. Surficial deposits in the quadrangle record at sections of late Wisconsinan till and stratified sediment tion, erratics are much less abundant at the surface Franklin quadrangle and forms a terrace eroded slightly I ‘e ! Lol < 2 entered the lake. Interbedded, in places, with Permit Number
least two glaciations. Deposits on uplands consist of till (sections AA’ and DD’). Silt, sand, and gravel (unit south of the late Wisconsinan limit and, in places, are into Qbv3. Qbv4 overlies lake sediments that were c,'( 7 (S . Gt A Qidolb. Estimated maximum thickness 50 feet. .
and colluvium. They are generally less than 20 feet thick Qplwg) occur above and below the lower till. Their age absent. deposited in a lake dammed by the head of deposit _4;,;-”' “} ; i _ - e v, A T 1 511,31 domestic abbreviated log
but may be as much as 150 feet thick. The valley-fill sedi- and origin are uncertain. No pre-late Wisconsinan sedi- The Terminal Moraine took shape during the deposi- Qbv3. Before erosion or collapse, sediment of unit Qbv3, P& iy Qidolb m:‘;‘ i R eiakhe 85 S :}E:m :,
ment consists of sand, gravel, silt, and clay deposited in ment has been observed either at the surface or in the tion of stratified deposits in glacial lakes Denville, and possibly ice, blocked the valley to an elevation in <<-.:_'_,ﬂ._ _,[ > . Qbv4 ) ::; fine sand
glacial lakes and out\:vash s'heet's, and till of the Ter- subsurface north of the Terminal Moraine within the Dover, Wharton, and Succasunna, and continued to excess of 780 feet, as indicated by the elevation of the N/ Qbb3. ! Till: Unstratified and unsorted boulders, cobbles, 186250 mmm 195310 Cplwyg

quadrangle. form as ice began to melt back from its maximum ex- uneroded Qbv3 terrace just east of Woodstock. ' I Qiwt and pebbles In a yellowish-brown (10YR5/4-5/6)
minal Moraine. It may be as much as 300 feet thick. Qwe B Qlbva coarse pebbly sand
Post-glacial alluvium, swamp and marsh sediment, and tent. In the Dover quadrangle the moraine is a con- During deglaciation of the area west and north of Qho we (oxidized), grayish-brown (10YR5/2) (unoxidized) 20295 sity clay
saitis OvertiG clider de;:oslts Ify places: Thev ats genﬁ;raily tinuous east-west trending belt of thick, kettled till Berkshire Valley, the receding ice front trended north- slity fine aand to fine 1o medivm aand. matrix. The 295310 fine 10 coarse sand
Late Wi inan lce Fi extending as much as 2.5 miles northward from the east-southwest. Ice thus blocked several westward- abva Matrt It conrse S at Some JCKIGER 21 ON 310380 dolomite 310380  bedrock
thin and of small extent. te Wisconsinan Ice Flow Qbva the west slope of Green Pond Mountain near
southern limit of late Wisconsinan ice. In several areas draining valleys, ponding small proglacial lakes that Longwood Lake consists of angular chips of red
(west and south of Rockaway Borough, north of Dover, drained eastward into the Rockaway basin. Units Qe, shale from the underlying High Falls Formation. 2 2514341 domestic 028 overburden with 041 Ol
Ice-flow directions indicated by striations, stream- and west of Wharton), late Wisconsinan till extends as Qtc1, Qtc2, Qbb1, Qbb2, Qsh1, Qsh2, and Qsh3 in the Observed depths of oxidation range from about 5 S . e
lined landf tic bould bble lithologi 1 \
GEOLOGIC SETTING P 201G OETR, RIS Soniders, peauie Bicagies, much as one-half mile south of the edge of ridge-and- headwaters of Lake Hopatcong were deposited in these QIbv3 o to 20 feet. Outside the Terminal Moraine the til 241 sand, gravel
and scouring and plucking of bedrock outcrops and hills kettle topography of the moraine. These locations are impoundments. Meltwater from the spillways for Qtc1, pI averages approximately 20 feet thick and can be 0102 fine sand 4102 Qb
indicate that during the late Wisconsinan ice advanced situated on bedrock hills or in south-sloping valleys Qtc2, Qsh1, and Qsh2 eroded channels in units Qbv2 , As DUOR: 8h: 50 1481 Uk 4. dresin 0! goatingoun wn i R

Bedrock in the Dover quadrangle consists mainly of in a direction slightly east of south across the Dover where thin ice and steep slopes prevented the isolation and ;:Jlbvz 'in Berkshire Valley, indicating that ice in Qibvio | QPO Qr PRI Gonrally L operBiKt e SG Nt on b

Precambrian metamorphic and igneous rocks of the quadrangle, oblique to the regional northeast-southwest of stagnant ice and accumulation of thick till necessa Berkshire Valley had retreated north of deposit Qlbv2 Qbv2 Qipilo g the northwest-aning. sluipts ot pringipal Adiage IR e

g ry e y p Qb a8 and hills. In places the till is underlain by
New Jersey Highlands (fig. 1). The quadrangle also in- structural and topographic strike. to generate the characteristic moraine landforms. when these spillways were operating. i 2 weathered bedrock. 3 = test wel abbreviated log
cludes part of the Green Pond Outlier, a downfaulted Ice margin orientations during deglaciation, inferred Good exposures in the moraine are sparse, but Further retreat of the ice to the northwest opened Qiwt 8 G Canace 075 sand, some gravel 0% w2
synclinal belt of Paleozoic sedimentary rocks extending from the trends of ice-contact heads of outwash units, where observed the sediment is a massive, cobbly to drainage southwestward into the Musconetcong basin § k § T:w i : nn||nclug:? co"";gms(r::.?g;m::% :.:; and others, 2580 st and very fine 2580  Qlbvib

A ' ' places, anguiar pebbies, CO es,
southwesterly from Green Pond to Kenvil (fig. 1). The ice-marginal till ridges, valley-bottom striations, and the bouldery, sandy to silty sand matrix-supported diamict, and outwash units Qbb3 and Qwe were deposited along / > g bedrock d‘ib,,s in a matrix of orange-brown to 1983) sand
Precambrian rocks Include Interlayered hornblende positions of glacial-lake spillways and meltwater routes, similar to till outside the moraine. Stratified sediment Beaver and Weldon Brooks by southward-draining melt- /Qs Qibv2 = 2 yellow-brown silty fine sand to coarse sand). Col- 80102 gravel and sand 0102 Obv
granite, alaskite, quartz-feldspar gneiss, biotite gneiss, were roughly east-west in the area northwest of Berk- has not been observed at the surface in the moraine out- water. Concurrently, glacial Lake Hopatcong extended * // a luvium forms discontinuous aprons and fans 102115 rock 102-115  bedrock
pyroxera:syenite; quartz diorite, and minor amphibolite shire Valley and northwest-southeast in and southeast side the Rockaway valley. The till is as much as 150 feet northward into the Dover quadrangle as ice retreated. y ] wlong baage.of Sleap siopes, aspecially n Bork: il
and granite pegmatite (Sims, 1958; Young, 1971). These of Berkshire Valley (fig. 2). These relationships suggest thick on uplands and 100 feet thick in filled valleys (sec- Glacial Lake Hopatcong drained southward down the | /74 Qbvi shice Valley: it: Ay be A% smuich Rs-10"I8etthiok. ! e M: kv e mm m
rocks have a strong northeast-southwest foliation and that the uniform southerly flow during advance was suc- tion CC'), where it generally overlaps, and is interbedd- Musconetcong valley across the Terminal Moraine near / & | Till of the Terminal Moraine: Yellowish-brown to ;;.;, nﬂ 160167 bedrock
strike, and are folded into plunging isoclines that are ceeded by flow from two directions during deglaciation. ed with, stratified sediment deposited in the lakes Landing (about 4 miles southeast of Espanong) at an al g€~ Qlbvi Qiwtm: grayish-brown till as above forming ridge- and ket-
overturned In places (Sims, 1958; Young, 1871). The In the northwest part of the quadrangle flow was south- described above (sections BB', DD’). elevation of approximately 915 feet. Sediment deposited = Ak 1 \ophgrepny bt the 1 arnal MOTHEIA: A8 Mok 5 2106 pubic 052 yehow cay and 08 Oh
strike of the bedrock is expressed by northeast- erly to southeasterly, out of the Great Valley lowland The topography of the moraine consists chiefly of in this lake (Qho) includes sublacustrine and deltaic . ;sl 1= fﬁm thlc: 00 Lpianils and 100I foet thiok 4 supply fine sand
Id Iled valleys, where it generally overlies and is in-

southwest trending uplands and ridges. Irregular upland and across the Highlands. In the central and southeast closed depressions separated by short, narrow-crested, sand and gravel, and lake-bottom fine sand and slit. 8 A Gon Gl Qo | el Qid2 Gt radtiod sl stratiﬂged Sedlinent dip:sltez " (Spata M. 5280 broken roc 5270 weathered
topography occurs on thick units or where the strike of portions of the quadrangle, flow was southwesterly, steep-sided ridges and by broader, more gently sloping Meltwater continued to feed sediment into glacial Lake i il e glacial lakes Succasunna, Dover, and Denville Water Co) 6070 soft granite rock Bedvock
the units varies around fold noses. parallel to the topographic strike of the Highlands. The ridges. The ridges generally lack any preferred orienta- Hopatcong by way of Weldon and Beaver Brooks until : Qidfo! I ' N |l ok RHE Nkos

The Paleozoic sedimentary rocks include quartzite, change in flow pattern most likely was due to thinning tion, although in several places (northeast of Stephens ice withdrew beyond the north end of Bowling Green Qls Qisib - Stagnant Ice Deposits: Sandy, bouldery diamict
conglomerate, purple to red shale, dolomite, and gray of ice during deglaciation and the resulting enhance- Broék south of Mount Hope Pond, northeast of inter- Mountain in the Franklin quadrangle. Qldf Iaom:?g huﬂ:*‘c::kvsn’fopouraihv alt‘aﬂc ggtflvef B BA2M monitoring 020 coarse sand, pebbles 042 Opo
siltstone of Cambrian to Silurian age, and gray siltstone, ment of topographic control of ice flow, similar to that chang'e 35 on Interstate Route 80’ and east of Duck Although the locations and elevations of stratified thrl?:: {:sat?rtn:ted) e Shawnee. As much as 30 feet wel and rock fragments
shale, and sandstone of Devonian age (Barnett, 1976). described by Cotter and others (1986) for areas further Pond), long, roughly east-west trg;'[dlng ridges, some deposits indicate a generally continuous ice margin ' Arsenal) 342; mmm
The units are tightly folded, steeply dipping and strike west in New Jersey. with steep south-facing slopes and gentle north-facing retreating in a stepwise manner during deglaciation, — , : GLACIAL AND NON-GLACIAL DEPOSITS s
subparallel to the bordering Precambrian units. The The distribution of till, erosional form of bedrock slopes, suggest deposition along an active ice margin. stagnant ice may have been isolated in at least one % Qcal (PRE-LATE WISCONSINAN) 08 five sand 2123 Gpib
quartzite and conglomerate units underlie the long, ridges a,nd hills, and pebble lithology in till, all indicate Several flat-topped, roughly circular plateau-like sizable area east of Lake Shawnee in the Beaver Brook W ; T g Bl Uriiiaiifad and i Sioadi §2123  sity sand and sandy
prominent ridges of Green Pond and Copperas Moun- that most till deposition and bedrock erosion occurred mounds bounded by steep scarps also occur in the valley. Here, hummocky, bouldery diamict suggesting Qer |- 22 _ cobgl'"”m' d""’a?m 5 ofa:n ul':obedr L :'L ag:?’ it with some thin
tains. Berkshire Valley (the local name of the valley of before thinning of the ice. Throughout the quadrangle, moraine. deposition f’rom stagnar:t ice occupies a bowl-shaped $8 agd szﬁznrou?.,dede:"&“cag#, an oran;a-brow: layers of clay
the Rockaway north of Interstate Route 80), the valley at till is generally thicker and more continuous on the east-west trendlﬂg stretch of the valley bounded on the o7 Gﬁ silty sand matrix. Partly of late Wisconsinan age. 123186 gravel, pebbles, 123186  Qipil
Kenvil, and the valley of Green Pond Brook in Picatinny northwest-facing slopes of ridges. Where the bedrock north and west by a high ridge. No linear ice-margin . May be as much as 50 feet thick at the base of and boulders
Arsenal are underlain by shale and dolomite. surface is exposed on these slopes, it is generally features occur in this area, and the topographic setting long, steep slopes. 186245 saprolite (clay 186245  weathered

Pre-glacial drainage was inferred from bedrock smoothed. Southeast-facing slopes are generally steep- Deglaciation is such that a stagnant ice mass could have become 4 57'30" Colluvium and Weathered Bedrock: Discontinuous :
elevation contours based on approximately 400 well er, till is thin and discontinuous, and bedrock crops out Isolated from the main glacler during downwasting and f- O colluvium, a5 above; generally less than 10 feet BN, Rednoenty 36N Jere
records selected from files of the New Jersey Depart- on these slopes in joint-controlled cliffs. These land- Deglaciation from the Terminal Moraine began recession of the active ice to the north and west. thick, overlying weathered bedrock. The weathered 3 %8504 wcoal ptrevieted bog
ment of Environmental Protection, Division of Water forms suggest abrasion of bedrock and lodging of till on before 18,000 years ago, based on radiocarbon dates of After ice receded northward out of the Dover e bedrock ranges from sandy (minor clayey sand) Wi’ 3N e el 040 0r, possily
Resources; from records of wells in Picatinny Arsenal northwest-facing slopes and plucking of bedrock on basal post-glacial sediments at Francis Lake in Warren quadrangle, meltwater continued to drain down the - DESCRIPTION OF MAP UNITS Berkshire Valley Deposits: Fluvial-deltaic units (Qbv1, Qbv2, Eap:gllte fo:8 t’“b';“’ °; al"'g‘l‘l':'l' oubLins aTd Borough) boulders, some over Qiwt

arte and others, ; and from several dozen seismic southeast-fa es during o o ou i v3, Qbv4) overlying sediments of at least three sequentially .
(Harte and others, 1986); and f Id ismi theast-facing slopes during flow of ice to the south County (Cotter and others, 1986) and at Budd Lake in Rockaway valley until melting uncovered the Pequan- Qbv3, Qbv4) overlying sediments of at least th tial) RULaers Y RTINS IDURWIHRIED SE G pet clay and Rardgi
traverses (Canace and others, 1983; Stanford and and southeast. Morri 38) (fi i . filled, unstable proglacial lakes dammed on the south by the It'cnay.be s ot an:30,feet IhICK, bl tioxness o sand and 087 Oidob
' l orris County (Harmon, 1968) (fig. 1). Radiocarbon dates nock valley (fig. 1). At this time meltwater was diverted £ rdin is quite variable. In places the colluvium may be muddy
Canace, unpub.). The pre-glacial drainage generally fol- Pebble lithologies in till were determined at 30 sites Map units for stratified glacial deposits are colored according Terminal Moraine or older Berkshire Valley units. Deposits in
; UNpuD.). pre-g ge g y g on concretions from glacial Lake Passaic sediment eastward down the Pequannock and glacial deposition 20N T2 to origin: the lakes include sublacustrine and collapsed deltaic sand and replaced by a diamict produced by in-place mixing some clay
lowed the present drainage lines. Major exceptions, first throughout the quadrangle (table 2 and fig. 2). Precam- south of Morristown (Reimer, 1984) also suggest de- in the Dover quadrangle ceased. ik “e gravel (Qlbv1, Qibv2, Qibv3, Qlbv4) and lake-bottom and deltaic of pre-late Wisconsinan till and underlying 8487 sandy clay mixed
suspected by Cook (1880), are the pre-glacial valleys brian lithologies dominate, ranging from 32 to 97 per- glaciation at about this time. = sand and silt (Qlbvib). weathered bedrock, with little or no downslope with gravel 87104 weathered
beneath Kenvil and Duck Pond. These drained north- cent of the total and averaging approximately 75 per- As ice withdrew from its southernmost position, the fluvial and fluvial-deltaic sand and gravel & & i e o _ et movement. Partly of late Wisconsinan age. 87104 soft rock y_— bedrock
> n nd, , and minor c eposited in the bedrock
ward to join the pre-glacial Rockaway near Lake Junc- cent. Paleozoic content ranges from 3 to 68 percent. The ice dams holding in glacial Lakes Wharton and Dover — N Qlbvib gla:IaTaIake: Al Bem:glre \Ealiey. May I == Colliiins e At St eand, Sty cobBi 1 104114 hard rock 1
tion. From Lake Junction the combined drainage Paleozoic lithologies include purple to red Silurian (fig. 2) melted and the lakes drained eastward along the OST-GLAC deltaic and sublacustrine sand and gravel clude some post-glacial lake sediment at sites of ‘Cal | boulder gravel and diamict partially filling valley . %1352 . g
trended eastward across the strike of the Precambrian quartzite and conglomerate; gray to brown sandstone, Rockaway valley into Lake Denville. At the same time, stagnant ice blocks. As much as 125 feet thick. bottoms. As much as 20 feet thick (estimated). (Townct ©%  herdgen and 05 O
rocks. During the late Wisconsinan glaciation the valley siltstone, and shale of Devonian age; and minor dolo- the gap in the Rockaway valley just west of Wharton was After deglaciation, deposition of silt and clay, then Partly of late Wisconsinan age. Dot ks
at Kenvil was filled with as much as 300 feet of sediment mite and red shale. There is a sharp increase in Paleo- uncovered and meltwater formerly entering glacial Lake peat, began In ponds' marshes, and swamps (Qé} On deltaic and lake-bottom fine sand, silt, and clay o Pebble gravel graded to base level across unit Till: Weathered pebbles, cobbles, and boulders of %3 dirty sand %80  Qido
deposited in glacial Lake Succasunna. These deposits zoic content from an average of less than 10 percent Succasunna was diverted eastward to the Rockaway uplands, these wetlands commonly occupy shallow Sl Deposited from Ica margine. in- the Frankin FYPCMIONALIIDY SORk Sl T ederer. SANG: JERE SR A
blocked northward drainage. Surface drainage in this northwest of the Green Pond Outlier to an average of 30 drainage basin. Outwash carried by this meltwater (Qr) basins e'roded in bedrock. In the valleys of the Rock- - upland lacustrine deposits (sand and gravel, minor qu:drsngle to the north. gaps units Qlbv4 and stone, quartzite, and quartzite conglomerate peb- gravel
valley now is to the south down the Lamington River. percent southeast of the outlier. Especially prominent is prograded across the bottom sediment of drained Lake away River and Green Pond Brook they occupy flood- silt, clay, and diamict) Qibvib. As much as 30 feet thick (estimated). b'?ls- C‘:’b'es- aI“d b°"i||d°33 i an 0'3"%:‘”’0*“ to 6068 fine sand with 60163  Qidolb

At Dover the pre-glacial Rockaway valley was filled the increase in the percentage of quartzite and con- Dover. The deposition of outwash sand and gravel on SlEING ARd Jarge: lseDlodk: depresslons: along the Ter. Sand and aravel denosited in broalacial lake drai i iy g S it o Estiing. In dlay

during the late Wisconsinan by till of the Terminal glomerate pebbles from the Shawangunk Formation, he & | h i- - J POST-GLACIAL DEPOSITS obb and:anc grave) deposiied i proglacial lake arain:
; the former lake bottom completed a three-part strat minal Moraine they occupy kettle holes. (HOLOCENE AND LATE WISCONSINAN) V4 | ing southward across unit Qbv3. As much as 25 the subsurface, till occurs in patches beneath on fle g 0183 nolog, rock at 163198
Moraine and by sand, gravel, and silt deposited in which outcrops along Green Pond Mountain. This rock graphic succession of (1) pre-late Wisconsinan strati- Following cessation of meltwater deposition, post- =l feet thick (estimated). In subsurface only. colluvium and late Wisconsinan deposits in glacial at test boring weathered
glacial Lake Dover. The post-glacial route of the Rock- type is nearly absent in till west of Green Pond Moun- i i verlain | tom an ; ' . ] ) _ ) _ lakes Dover and Succasunna, where it is inferred NJ. Geo- at Dover 163 bedrock
ed sediment (Qplwg), overlain by (2) lake-bot and glacial alluvium (Qal, Qst) began to accumulate along Artificial Fill: E ed till. sand 1, and rock

away is slightly south of the pre-glacial valley, and the tain, but constitutes as much as 60 percent of the peb- y IR 9 5 o af rtificial Fill: Excavated till, sand, gravel, and rock; | Cobble gravel grading southward to pebble gravel. from records of wells and test borings. May be as logical welfield 163138  soft rock

' ' deltaic fine sand and silt (Qldolb), in turn overlain by the Rockaway River and the lower reaches of its o SR = a construction debris (brick, concrete, asphalt); in- Qbv3 | Gaps lake sediment exposed by filling or partial fmuch as 50 feat thick i the subsurface. 10 faet Survey) completed 198230 hard rock 198230  bedrock
SREmViel. il flioleea: TR0 2O Touk (NG o st et D e (3) the outwash (sections BB', DD'). tributaries. These deposits are markedly thinner, finer- ¢ 1 D dustrial materials (foundry sand, cinders and lowering of lake spilling across Qbv2 to the south. thick at the surface ' in 1802
weathered bedrock exhumed by glacial and post-glacial tion and composition indicate that Paleozoic lithologies Lake Denville, which was fully displaced in the grained, and of smaller extent than the meltwater 3 "jf;"/" 2 slag). In railroad and highway embankments, A5 rntioh 6. 40 taot fick. .
downcutting. come chiefly from the Green Pond OQutlier and, to a Dover quadrangle by ice during advance, reoccupied its d ! " < e I dams, and filled land. Generally less than 10 feet Stratified Deposits. Undifferentiated fluvial and . ;

! Y osits, and i n i B \ - : g 259,435 municipal abbreviated log

In places, excavation by glacial ice carved basins in lesser extent, from the Great Valley, and indicates ero- formerqbasin c?urin; deglacia?lon. A delta and l:lssoci- epon Zt:e: : or:lahgagi:tca?:si'nc;ogtlzregrg;rl;:wcci';:ltlt:ron 2 ()\\\ S thick, as much as 20 feet thick. Many small areas Olbv3 gaf:di and gravel ?rgﬁ;ﬂd ifr\‘ a prﬁ;ﬁfadal lake - lacustrine sand and gravel with minor amounts of Tt O  cowsssnd 05 o
the bottoms of pre-glacial valleys. The most prominent sion of bedrock and deposition of till during south- ated sublacustrine fan deposits (Qld2), and lake-bottom the quartzite and conglomerate of Green Pond and Cop- - X p i ess A o e souh ?it;t:nd gtafdeggc:sdaitnl!::es::‘f;:gr::cl:e;;:::;:: Tw BN ooy 1910 Qe
example is in Picatinny Arsenal, where a basin at least easterly ice flow. . and deltaic fine sand and silt (QIdIb2) were deposited in peras Mountains, but to a lesser extent on Precambrian Sl Mine Tailings: Piles and embankments of waste Coarse cobble and boulder gravel grading south- late v?;sconslnar'n sediment in glacial lakes Dover e
50 feet deep was excavated in weathered dolomite floor- Pebble lithologies in outwash and lacustrine gravels Lake Denville as ice receded past the location of Rock- bedrock, glacial plucking produced or enhanced steep 8 rock excavated from iron mines and rock quarries. QbV2 | ward to cobble gravel, then pebble gravel and peb- and Succasunna. Age uncertain; the subsurface 70130 sil, fine sand,
ing the valley of Green Pond Brook. Basins were also ex- were determined at 21 sites (table 2 and flg. 2), and away Borough. Later, when a gap near Boonton (fig. 1) cliffs. Coarse, angular talus (Qta) began to accumulate s |nfciudes a[-tgular boulders, cobbles, and p;abbles bly sand. In places the unit overlies units Qlbv1 units may include both glacial and interglacial clayey silt -
cavated in easily-eroded shale in Berkshire Valley near generally indicate local bedrock as the principal source was uncovered by retreating ice in the Newark Basin, at the base of the cllffs shortly after deglaciation; in : i b?‘dfocgé"‘"‘"f: r;a';d' cinders, ash, and slag. As and Qlbvib, but to the north it is collapsed and is deposits. Maximum thickness approximately 120 b b
Woodstock. Shallow basins also occur at the surface on of sediment. In Berkshire Valley, which is underlain by Lake Denville drained and this delta was eroded by many places the talus Is unvegetated and continues to much as 20 feet thick. itself overlain by younger (possibly post-glacial) feet. N _
uplands, especially on Precambrian bedrock. Many of Devonian shale, siltstone, and dolomite, lacustrine and meltwater descending the Rockaway. socummiilEte | Trash Fill: Trash and construction debris mixed lake sediment. As much as 70 feet thick. Thins 10 = 'F[“'W; i “:"‘w""u’m A
these surface basins are now occupied by swamps. outwash gravels consist of from 20 to 80 percent, and Continued retreat of ice north from the Terminal ’ : - and covered with excavated till and weathered southward to 30-40 feet thick. MAP SYMBOLS D:':” 2 e S

average approx]matew 50 percent, shale, siltstone, and Moraine opened up several more prog!acial lakes. The ..] bedrock. As much as 25 feet thick. Qlbv2 Sand and gravel deposited in a proglacial lake —1 Bedrock Outcrop: Ruled pattern indicates scat- B0-124  blue fiver clay
dolomite pebbles. Although this narrow valley is bound- valley of Green Pond Brook was dammed across its Alluvium: Silt and fine sand; minor clay and pebble | dammed by the Terminal Moraine to the south dur- * —#® | tered bedrock outcrops; surficial deposits gen- 12413  gravel and 124147 Ophwg or
ed on the west by Precambrian rocks and on the east by south end by the Terminal Moraine, and glacial Lake & Qal | to cobble gravel. Contains variable amounts of Ing retreat from head of unit Qbv1. Estimated max- erally less than 10 feet thick. Solid pattern boulders Opiwt
GLACIAL HISTORY quartzite and conglomerate of the Shawangunk Forma- Picatinny, held in by the moraine, extended up this N - 7 organic matter. Includes some peat and muck ::}UE’ lhl!:kness in :19311:59?3 |15|42t:95|1- bmdw";'l indicates extensive bedrock outcrop; surficial 136147 clay and boulders
tion, the Precambrian content of the gravel only locally valley as i‘ce retreated (Harper, unpub.). This lake drained REFERENCES JEA along the Rockaway River north of Interstate ckens to as much as eet in the large delta deposits generally absent. Dot indicates isolated
exceeds 50 percent and the Shawangunk content no- 4 i o Route 80. Maximum thickness 10 feet (estimated). SEAKS TIgTH o0 bedrock outcrop in area where surficial deposits " BB industria dibisdiend g
Deposits of at least two glaciations are preserved in P 9 south and east into the Rockaway drainage through a ' ; are generally greater than 10 feet thick 020 thin fil
where exceeds 7 percent. These observations suggest i f 1 6/- Swamp and Marsh Deposits: Typically gray silt _ Boulder gravel and coarse cobble gravel fining : {McWiliams 020 fill, cobbles,
the Dover quadrangle. The younger deposits are of late Shat + sodl iiverad %o tha. loa. feont b gap in a bedrock ridge, occupied at present by New Barnett, S. B., 1976, Geology of the Paleozoic rocks o £ and clay with minor sand overlain by brown peat Qbv1 | soythward to cobble gravel. Graded to base level S . Forge) sand and gravel over Or
Wisconsinan age. The southernmost extent of this roprbisbg ment o o Jersey Route 15, at an elevation of approximately 700 the Green Pond Outlier: N. J. Geological Survey 5 initurh overiain By dark Brown to-black:muck and across the Terminal Moraine either along Berk- - j "Suttace cocumiations. of bagleer ganally on 29 frosandandsh 20119 Oidob
glaciation is marked by the Terminal Moraine, which ex- guug a5 thra "t?‘ge c;;arry “ﬁ "0‘: retl;ol e L roim ?j ;.'a 95; feet. Glacial Lake Picatinny was filled with a three-part Geologic Report Series 11, 9 p. organic silt. Silt and clay may also occur inter- shire Valley Road near Stephens Brook or along EARISIA ::;g:;%sba":u:‘;I':zlabl":;g;;c’::?ya:: Itc;'::"ar;f;:ﬁ 94118 sity clay
tends across the southern part of the quadrangle from b, r?.. eri s ly . rngl gi . Ise I;“e“ vertical sequence of sublacustrine sand and gravel Bayley, W. S., Salisbury, R. D., Kummel, H. B., 1914, bedded with the peat. In swamps along larger the present Rockaway River. As much as 50 feet meltwatery Boos:not include1alus (unit Qta) 118132 coarse sand, some 119132 Oplwg
Rockaway Borough to Duck Pond. These deposits were from neighboring uplands or from the glacier itself. (QIpi1), overlain by lake-bottom and deltaic fine sand Geologic atlas of the United States, Raritan folio: - 7 streams peat may be minor or absent and sand thick. Unit is contiguous with, but slightly younger - ' : cobbles and boulders  132-143  weathered
first described in some detail by Cook (1880) and were and silt (QIpilb), and capped by fluvial and deltaic sand U. S. Geological Survey Folio 191, 32 p. X /y more abundant. Generally less than 10 feet thick than; unit Qr. #———= Spillway for glacial lake, lettering indicates 132143 weathered gneiss bedrock
mapped in more detail by Salisbury (1902) and Bayley and gravel (Qpo). Canace, Robert, Hutchinson, W. R., Saunders, W. R,, 3 > / (Waksman and others, 1943), but may be as much Sand and gravel deposited in a proglacial lake associated deposit 143153 hard gneiss 143153 bedrock
{ ! 2 as 25 feet thick (Harte and others, 1986, p. 51). Qlbv 1
and others (1914). Maximum Ice Advance and the Terminal Moraine After ice had retreated up the valley of Green Pond Andres, K. G., 1983, Results of the 1980-81 drought : N7 _— draining across the Terminal Moraine either along ————= Meltwater channel: Narrow, linear, boulder-filled . )

The older deposits are from a pre-late Wisconsinan Brook, a ridge of till at the south end of modern Picatin- emergency ground water investigation in Morris and /) TN Bl 55 Talus: Angular boulders of bedrock with little or Berkshire Valley Road near Stephens Brook or drainageways, bounded in places by cutbanks, in 3 259669 municipal abbreviated log -
glaciation. They occur south of, and in places beneath, ny Lake served as a dam for a smaller and slightly higher Passaic Counties, New Jersey: N. J. Geological [ i" - no matrix material. Forms steep aprons along along "’r:e P':gg’:' F‘t"t‘-;:l‘a:’a}‘ ':“'e:- gt ?gistkplacﬁs which present streams are underfit or non- MW"I w17 w
the Terminal Moraine (as on sections BB’ and DD'). The As late Wisconsinan ice advanced, the pre-glacial glacial lake where the present Picatinny Lake is located. Survey Open File Report 83-3, 132 p. X e / base of cliffs. The only mapped deposits are on as '“”‘; 48 g 15;°f tc t(er? ";“: ) - ks existent. i cly ond i it

- . 5" ik all g’ the southeast-facing slopes of Copperas and an estimate eet at head of outwash unit sondy

pre-late Wisconsinan deposits were first described by Rockaway valley was dammed near Denville (fig. 1) by a Small deltas of sand and gravel (Qlpi2) were deposited Cook, G. H., 1880, Surface geology—report of progress: 8 B Paad Mcimbilss sni at the b sso aT & smial] Qbv1. In subsurface only. cww,*  Striation: observation at dot bouklers

Salisbury (1892), who considered them to be post- lobe of ice occupying the Newark Basin to the east. in this lake. N. J. Geological Survey Annual Report for 1880, S 7 T cn?ieon ;"ase ;';umain_ plidsdabigiarop dagrudbies _ 4105 sandy clay 8105 Qidib1

Kansan and, in places, Wisconsinan, in age, in contrast Glacial Lake Denville filled the blocked valley and As the ice margin melted northward across the p. 16-97. £ [t S (estimated). Many small talus deposits are not G,;Tm :T“ :.:Zaéf; yrae:lp(g"ﬁ] I‘:liglgg:loﬁg::n::ua?é % Ervatie biouider of Sembrian or Ordovipian omr V5140 sand, gravel e

to the more deeply-weathered Kansan-age glacial de- drained southward across a bedrock gap at an elevation upland area east of Picatinny Lake, it blocked the north- Cotter, J. F. P., Ridge, J. C., Evenson, E. B., Sevon, W. D., T y mapped. ?:;'w ::'r"‘z ;:::;" (leilb}gand ovar‘l)ylnlg fiuvial and deltalc sand bonate boulders

posits further south in the state (Salisbury, 1902). Bayley of approximately 525 feet near Tabor in the Morristown sloping valley south of Lake Ames. A small proglacial Sirkin, Les, Stuckenrath, Robert, 1986, The Wiscon- AR = = o i i i and gravel (Qpo) depm“;d in a proglacial lake in the valley of Pos Axis of streéamlined hill

and others (1914) designated the older glacial deposits quadrangle (fig. 1), four miles southeast of Rockaway lake filled this valley, at first draining southward into the sinan history of the Great Valley, Pennsylvania and e D27 R T Temmos nosiia SN0 A 0 e Green Pond Brook in Picatinny Arsenal, and deltas (Qlpi2)

“Jerseyan' but did not correlate them to the established Borough (Harper, unpub.). This lake extended up the White Meadow Brook drainage, then later to the east New Jersey, and the age of the “Terminal Moraine,” M - ?Bel abeve g pp y deposited in a slightly higher proglacial lake to the north in the = Contact: dashed where approximately located,

(08 present floodplain along the Rockaway Béntn of t-day Picati Lak il wits S0

stratigraphy in the Midwest. Leverett (1934) and Mac- Rockaway and Beaver Brook valleys in the eastern part into the Hibernia Brook valley through an ice-walled in Cadwell, D. H. (ed.), The Wisconsinan stage of the N River in Rockaway Borough. Not more than 15 feet sin of present-day Picatinny Lake. dotted where excavat

Clintock (1940) considered the less-weathered deposits, of the Dover quadrangle. Ice advancing through the lake channel around the north end of the hill south of Lake first geological district, eastern New York: N. Y. L £ thick (estimated). Holocene age probable but not s Cobble gravel overlying probable sand and pebble Scarp eroded by meltwater

including those in the Dover quadrangle, to be of II- laid down sublacustrine sand and gravel, which may Ames. Accordant levels of small knolls and terraces of State Museum Bulletin 455, p. 22-49, S5 X certain. Qipi2 gravel along both sides of Picatinny Lake. Maxi- TABLEZ i i ) ke

linoian age. Ridge (1983) similarly postulated an lllinoian consist of sublacustrine fan deposits, collapsed deltaic poorly-sorted deltaic gravel and ice-contact diamict Harmon, K. P., 1968, Late Pleistocene forest succession e N ¢ mum thickness 30 feet (estimated). Excavation scarp : :

age for glacial deposits south of the Terminal Moraine in deposits, and ice-contact diamict (Qld1); and lake- (both included in unit Qla) mark these short-lived lake in northern New Jersey, New Brunswick, N. J., e AN GLACIAL DEPOSITS (LATE WISCONSINAN) Cobble gravel, Mning South to pebbily sand; As

the Great Valley to the west of the Dover quadrangle (fig. bottom and deltaic fine sand and silt (QldIb1, section levels. Rutgers University, unpublished Ph.D. thesis, 164 p. A% _ 00 | much as 40 feet thick. ' < Active:gravel pit

1). Further west, Sevon and others (1975) describe both BB'). In Berkshire Valley three fluvial-deltaic sequences Harper, D. P., unpub., Late Wisconsinan glacier margin aho Glacial Lake Hopatcong Deposits: Variable strati- P o e of Lithology

: : X graphic sequence deposited in glacial Lake o5 Inactive gravel pit

Illinoian and early Wisconsinan deposits south of the With continued advance to its maximum position, (Qbv1, Qbv2, Qbv3) and a portion of a fourth (Qbv4) were positions and ice front drainage [map]: N. J. Geo- 2 Hopatcong. Generally consists of 20-50 feet of Fine sand, silt and minor clay. As much as 150 feet pebbles {percentages of pebbles)

late Wisconsinan border in northeastern Pennsylvania. ice overrode these deposits. A slightly higher proglacial deposited at successive, stable ice margin positions as logical Survey (1982), scale 1:250,000. Qa deltaic fine sand over 10-30 feet of sublacustrine Qb | thick. In subsurface only. 5 Quarry
lake, glacial Lake Dover, was formed when the north- ice retreated north from the Terminal Moraine. Suc- Harte, P. T., Sargent, B. P., Vowinkel, E. F., 1986, T sand and gravel. These units are capped, in Procambrian  Shawangunk Paleozoic
trending stretch of the Rockaway valley near Rockaway cessive proglacial lakes, dammed on the south by the Description and results of test-drilling program at ~Owtis 2l places, by 10-20 feet of deltaic pebble gravel to R | Sndand gravel. Rangos in thickness:from 010 60 e E""“’?"" of bedh""’" s“""‘i"e' SOk L"‘e“"" ?0 Formeion  other then
Borough was blocked by the advancing ice. Lake Dover Terminal Moraine or by the heads of previous se- Picatinny Arsenal, New Jersey 1982-84: U. S. Geo- D R pebbly sand. Entire section is as much as 100 feet fest. In'aubsurface only. f081.1100; Tect Whees dava Ia aparesl, SAown: only

Pre-Late Wisconsinan Deposits : y y S i 40-50 feet where depth to rock generally exceeds 20 feet. Shawangurk

drained eastward into Lake Denville through an outlet quences, formed as ice retreated north from the stable logical Survey Open File Report 86-316, 54 p. RS thick but thickness averages 40-50 feet. Glacial Lake Ames Deposits: Poorly sorted pebble Contours based on approximately 400 well records Foimiten
across bedrock at an elevation of approximately 580 feet positions. Sublacustrine and collapsed deltaic sand and Leverett, Frank, 1934, Glacial deposits outside the Wis- e ey Weldon Brook Deposits: Low terraces of cobble - to cobble gravel. Includes collapsed deltaic and test borings selected from files of the N. J.

In the Dover quadrangle no exposures of undis- near the south end of Snake Hill (Harper, unpub.). Where gravel (Qlbv1, Qlbv2, Qlbv3, and Qlbv4) and overlying consinan terminal moraine in Pennsylvania: Pa. - Qwe gravel outwash along Weldon Brook. Maximum deposits and ice-contact diamict. As much as 20 Department of Environmental Protection, Division
turbed pre-late Wisconsinan deposits were observed. meltwater entered Lake Dover, sand and gravel (Qldo) lake-bottom and deltaic fine sand and silt (Qlbvib) were Geological Survey Bulletin 67, 123 p. ] thickness 20 feet (estimated). feet thick. of Water Resources, ancll1 severga; dozen‘seismlc 1 Qbb3 118 85 1 4
South of the limit of late Wisconsinan glaciation, a thin were deposited in deltas; farther out in the lake fine deposited in these lakes as the ice front receded north- MacClintock, Paul, 1940, Weathering of the Jerseyan till: Gliclal take Denville Devesiis: Sedifent dé traverses (Canace and others, 1983; Stanford and 2 Ow 1% n v §

' 1 ' 1 1 . . s posited in glacial A
veneer of pre-late Wisconsinan till occurs at the surface sand and silt (Qldolb) settled on the lake bottom. ward from one stable position to the next (section AA"). Geological Society of America Bulletin, v. 51, o 3:;:3,:50::‘15:#3:3: '"? t;:;,?gizé'g::;f':o:g? é'gigrf:ﬁ.: Lake Denville. At the Tenfnnal Moraine, sublacustrine saﬁd and &au"ricl?_; s‘;’;‘::::g‘b'ja'gfnl“ms indicate closed con I Ow 13 n 12 15
in only one small area west of Lake Estling in Denville At the same time to the west of Dover, ice at its fur- The fluvial-deltaic sequences grading from the stable p. 103-116. \ outwash terrace gravel deposited along Beaver ‘Brook after gravel (Qld1) and lake-bottom and deltaic fine sand and siit ’ ; m g ;‘: ': z
Township. Elsewhere, till that formerly mantled bedrock thest extent dammed the valleys of Spring and Jackson positions eroded through the previous deposits as spill- Reimer, G. E., 1984, The sedimentology and stratigraphy = )/ drainage opened to the south. (QldIb1) deposited during advance of ice are overlain by till of ° Well or test boring used to construct section P % 0 8 n
hills has moved downslope and mixed with the underly- Brooks to create glacial Lake Wharton. This lake, which ways eroded and collapsed and the lakes lowered or of the southern basin of glacial Lake Passaic, N. J., 7 ' the moraine (Qiwtm, described below). North of the Terminal 7 obad m 5 2 u
ing weathered bedrock to accumulate in aprons of col- may have had several short-lived levels within a range of drained. New Brunswick, N. J., Rutgers Univ., unpublished Y/ l I Coubie seavel and Minot bovider gravel. song Sonine ks SHA2 (ublapusivine andfde"aic sand nod oawel) “ Seiniic. ‘HWARDE. Ul 1o donayut Jaetion 8 O 197 51 1 I
luvi | | E f h The fi fluvial-del i & e 08 " | Beaver Brook, as much as 20 feet above present and Qidib2 (lake-bottom anf:l deltaic fine sand and silt) were (Canace and others, 1983; Stanford and Canace,
uvium along slopes. Exposures show that the colluvium about 20 feet in elevation, drained to the east into Lake e first fluvial-deltaic unit (Qbv1) coarsens to a M. S. thesis, 205 p. < v stream. Maximum thickness 10-15 feet. deposited during retreat of ice from the Terminal Moraine. unpub.) g 03 25 38 3 59
consists of an orange-brown silty sand to sandy silt con- Dover through an ice-walled channel around the north head of outwash approximately 1 mile north of Inter- Ridge, J. C., 1983, The surficial geology of the Great / \_7 puDs 0 03 184 u 8 59
taining many angular pebbles and cobbles derived from end of the 960-foot hill just south of Wharton. Deltas of state Route 80. This head of outwash is well preserved Valley section of the Ridge and Valley Province in 1| " Cobble to pebble gravel, graded to spillway to Qldib2 ::r:;:i T’:':gé ﬁg"’e?i"ordf;y‘l A ioR, 8580 fest ¢ Well or test boring on section, dot indicates loca- no 0 165 n : 69
local weathered bedrock, and scattered erratic pebbles sand capped by gravel (Qlw) were deposited in this lake. on the east side of the valley. The unit may grade to a eastern Northampton County, Pennsylvania and & 4 southwest near Lake Shawnee. Maximum thick- Suadiengs tion of bedrock surface 2 0wt 01 69 L 3
and cobbles. Crystalline erratics generally show some Concurrently, to the west of Wharton, advancing ice base level across the Terminal Moraine at an approxi- Warren County, New Jersey, Bethlehem, Pa., Lehigh V6. 1520 Tont (aatittiatoct. Gabble gravet, ‘giading 16, jabbis: gravel oi ibe . 1 Owt 13 I 18 8
weathering of feldspar minerals; sandstone and quartz- blocked the north-draining pre-glacial valley near Kenvil. mate elevation of 700 feet, near the crossing of Inter- Univ., unpublished M. S. thesis, 234 p. ' Pebble to cobble gravel graded to spillway to the QId2" | .south. As much as 50 feet thick. Interfingers with i 321132:%;;1:%?25;;::6“0"' HAtincientee. loos: L = = - E
ite erratics are unweathered. In contrast, erratics in late This blockage formed glacial Lake Succasunna, which state Route 80 and Berkshire Valley Road. Salisbury, R. D., 1892, A preliminary paper on drift or D’ - south. Drainage from spillway cuts through QldIb1 to the south. :: m 1': 2 :: :
Wisconsinan till are unweathered and the matrix is more extended southward approximately 8 miles and drained The second fluvial-deltaic unit (Qbv2) is extensively Pleistocene formations of New Jersey: N. J. Geo- deposit Qsh2. Surface texture of stratified deposits
¢ Y - Fine sand, silt, minor clay. As much as 50 feet P 17 Ow 2 a0 50 9
yellow. However, in the absence of an undisturbed to the south into the Raritan basin via the route of the collapsed and coarsens to a prominent head of outwash logical Survey Annual Report of the State Geologist Shawnee Deposits: Deltaic deposits in small proglacial ponds Qldb1 | thick. Not ex;;osed at surface in Dover quad- [Fetriseaca 18 0bv3 m Y] [} 53
weathered profile, no definitive age can be assigned to present Lamington River (fig. 1) (Cook, 1880; Salisbury, approximately 2.5 miles north of Interstate Route 80. for 1891, p. 35-108. ” N between Mase Mountain and Lake Shawnee. Qsh1, Qsh2, and rangle. cobble:gravel and aand 9 Osh2 19 @ ' 5
the pre-late Wisconsinan deposits. 1902). The spillway for Lake Succasunna was across The base level for this unit, as for Obv1, may have been Salisbury, R. D., 1902, The glacial geology of New - == Qsh3 are at successively lower elevations. Outlet channels of 20 0sh 120 83 ] 8

Pre-late Wisconsinan stratified sediment is exposed bedrock at an elevation of approximately 680 feet near across the Terminal Moraine, possibly at a lower eleva- Jersey: N. J. Geological Survey Final Report, v. 5, o Qsh1 and Qsh2 cut deposit Qbv2 in Berkshire Valley. Qidi 33‘;";"? f’;‘;e'- As “‘l;':':}?:';?"hff“:‘ thick {33“; i i fiant 0 o 0 9 0 7
at the surface at two locations. In Kenvil, pebbly sand Milltown (fig. 1) in the Chester quadrangle. While ice tion along the present alignment of the Rockaway River. 802 p. S P/ AR Pebble to fine cobble gravel overlying pebbly :‘&zc’é I;' gov';?zrsa:rangla AINTERRRERT & pebi:eumvel and 2 2 w2 105 9 0 5
forms a low ridge about 20 feet higher than the late stood at the Terminal Moraine, this lake was filled with The prominent, collapsed delta (part of Qlbv2) at the Sevon, W. D., Crowl, G. H., and Berg, T. M., 1975, The late — *,fé’s - sand. Probable outlet to west in gap between ' Pz 0bv3 103 51 2 4
Wisconsinan outwash surface. This deposit may be a (1) basal sublacustrine sand and gravel (Qls, confined to head of unit Qbv2 forms an embankment at an elevation Wisconsinan drift border in northeastern Penn- \4 o W 1000-foot hill and 1180-foot hill. Maximum thick- B Rockaway River Outwash: Chiefly cobble gravel. pebitiiyaand 24 Owt 103 97 0 3
remnant of a delta deposited in a pre-late Wisconsinan the subsurface beneath the Terminal Moraine), overlain in excess of 770 feet. Prior to collapse and erosion this sylvania: Pa. Geological Survey Guidebook for 40th AT == 2l ness 20 feet (estimated). I‘_:ﬂgf:se :glm:::;fn‘g 9;1\;;:9“‘:::‘3?:"[3'?‘?:;;::% 5 Owt m % 0 10
proglacial lake similar to the late Wisconsinan-age Lake by and grading southward to (2) lake-bottom and deltaic delta extended across the valley and held in a lake at an Annual Field Conference of Pennsylvania Geolo- Vool i) =140 Petible 16 GobBIG gravel Graded to; ¥:o¢ 2icatiels t of Mil Brook and Victory Gardens, Deposited by . = . . i

Succasunna. Another delta remnant occurs at Victory fine sand and silt (Qlslb). The lake-bottom sand and silt elevation as much as 40 feet higher than the previous gists, 80 p. ) - A=) 1, 40°52730" - across a roche moutonnee field to the south. meltwater descending the Rockaway valley and fins sand.and siit 2 02 139 7 3 2%
Gardens, where a gravel pit formerly exposed cobble is capped by (3) fluvial and deltaic sand and gravel (Qso) outlet across the Terminal Moraine. Collapsed delta Sims, P. K., 1958, Geology and magnetite deposits of 74°3730" A CMENHAW) ® TERIOR—GEOLOGICA ESTON, VINGINIA.~ 1982 74°30/ Overlies sand in places. Maximum thickness entering from tributaries to the north. North of W Obv 114 8 0 2
gravel overlying sand (Meredith Johnson, written com- (section AA'). This sequence is partially exposed at the gravels deposited in this higher lake rise to an elevation Dover district, Morris County, New Jersey: U..S. Base from U.S. Geological Survey, 1954 Geology mapped 1984-1985 40-50 feet (estimated). Former knolls of pebble to Dover and in Rockaway Borough the deposit is in- 74 Site of well, log in table 1 1 aw i} 7 13 9
munication, 1935). Salisbury (1902) considered this large gravel pit north of Kenvil. Here, as much as 20 feet of approximately 770 feet 1.5 miles to the north of Qbv2. Geological Survey Professional Paper 287, 162 p. Photorevised, 1981 Assisted by A. Vogler, 1985 cobble gravel in center of deposit now completely cised into till of the Terminal Moraine; between 3 Qiwt 3 81 0 19
deposit to be of the same age as the Terminal Moraine, of silty sand matrix-supported till of the Terminal At an exposure near Longwood Lake, the base of fluvial Stanford, S. D. Canace, Robert, unpub., Bedrock SCALE 1:24000 Cartography by L. Ehle, M. Fiorentino and W. Graff removed by excavation. Dover *t‘:d dﬁc;c"ad‘";?d “"f" L::‘W[';‘S“ Pr"g'adad 120 Site of pebble lithology count, data in table 2 ¥ aw m 7 § "
but exposures in remnants of the former pit show crys- Moraine (Qlwtm) overlies at least 20 feet of fluvial cob- beds of unit Qbv3 lying on earlier foreset beds is at ap- topography of the lower and middle Rockaway ! 0 Cobble gravel along west slope of Mase Mountain ey cBog (J:sr;,be; b:,'ow} AT D et . T S ——— n o Ow 1% 5 16 16
talline clasts weathered similarly to the crystalline ble to boulder gravel and sand topset beds (Qso), which proximately 750 feet, demonstrating erosional lowering Valley, Morris County, New Jersey [map]: N. J. Geo- == ———————— graded to outlet on the south across a spur of thick to the north of Wharton, but generally no W, :j (t=till, c=colluvium, wr=weathered bedrock). 3 Ow 121 55 E 3
erratics derived from pre-late Wisconsinan till observed in turn overlies an undetermined thickness of sand and of the outlet across Qbv2. logical Survey (1985), scale 1:12,000. 0 1000 2000 3000 4000 5000 600 Mase Mountain. Maximum thickness 25-30 feet more than 30 feet thick. Number is depth of contact in feet; dashed line % Gw 13 7 " iy
in the colluvium described above. The top of this delta is pebbly sand foreset beds (Qlslb). The third fluvial-deltaic unit (Qbv3) heads near Waksman, S. A., Schulhoff, H., Hickman, C. A., Cordon, E— e = e (estimated). o s devosited | indicates that bedrock was not reached.) ¥ 0w 2 B 5 "
at an elevation approximately 40 feet higher than the On uplands the maximum extent of late Wiscon- Woodstock and may have been supplied, in part, by a T. C., and Stevens, S. C., 1943, The peats of New o | Tierneys Corner Deposits: Deltaic sand and gravel units G;:;‘:’ Lii?sfﬁﬁﬁ:ﬁﬁﬂ:’sﬁﬁﬁﬁ%n;g::,':';‘ndeprgfefmﬂ 33; g:: :g g g ':
outlet for the late Wisconsinan-age Lake Dover, in- sinan ice is marked by a sharp boundary between till to sediment influx when meltwater formerly draining Jersey and their utilization: N. J. Department of B - deposited in small proglacial ponds near Tierneys Corner. gmaes southward to lake-bottom fine sand and gllt (Qisib). T?pograprfc featur? withigthe’;!_'ermfnal Moraine and areas of 3 Owt 160 52 u 4
dicating that it was deposited in a higher lake occupying the north and older colluvium and fractured and rubbly southward down Beaver Brook and Weldon Brook into Conservation and Development Geologic Series, T rem— CONTOUR INTERVAL 20 FEET Outlet channels cut deposit Qbv2 in Berkshire Valley. This in turn is overlain by fluvial-deltaic sand and gravel (Qso). stagnant ice along Beaver Brook: el o % i “
the north-draining valley of Mill Brook. bedrock outcrops to the south. Colluvium north of the the Musconetcong River was rerouted into Berkshire Bulletin 55, Part B, 278 p. DECLINATIGN AT-CENTER QF SHEET NATIONAL GEODETIC VERTICAL DATUM OF 1929
! ' QUA Cobble gravel over sand and minor pebble gravel. | di h | | crest of narrow ridge 4 Qiwt 137 49 L] "
Pre-late Wisconsinan sediment also occurs in the late Wisconsinan limit is neither as widespread nor as Valley. This diversion probably occurred when ice with- Young, D. A., 1971, Precambrian rocks of the Lake HARRNIGLELORATION Graded to spillway to south along New Jersey Qso C°:° eb%r‘a"e' géa Ang smf: wagg :O fetg? : grae 2 0w 106 67 k] 0
subsurface beneath late Wisconsinan sediment at and thick as that south of the limit. Bedrock outcrops are drew north of the Rockaway-Musconetcong divide on Hopatcong area, New Jersey: Geological Society of Route 15. Possibly as much as 20 feet of sand and and pebbly sanc. As much as Sufeetthick. e crest of broad ridge 8w 116 P 10 3
south of the Terminal Moraine. Records of wells in the less numerous beyond the | isconsinan limit and, in, v. . 143-158. gravel at the base of the deposit. Complete thick- .
y e late Wisconsina t and Bowling Green Mountain, approximately 1 mile north of America Bulletin, v. 82, p. 143-158 ess &6 iuch s 63:fact. Pardially rerioved iy &x. = Fine sand, silt, minor clay. Interfingers to the T m———— :; m :: : f; ;
cavation and grading north with unit Qls. As much as 150 feet thick.
' crest of asymmetric ridge formed in stagnant ice, 4% Oiwt 12 n 16 8
- Cobble gravel filling small valley east of New Qls Chiefly sand, some pebble to cobble gravel. In barbs on gentle slope :; m ::f :!: 2: ;
H A I H R R A ‘ a Jersey Route 15. Graded to probable ice-walled subsurface only, beneath till of the Terminal
S U F | C l L G EO LO G Y O F E D O V E Q U A D N L E ) outlet around west side of 1060-foot hill on the Moraine (unit Qlwtm, see below). As much as 100 flat-topped mound 49 Qiwt 142 70 :; :
outh. Estimated thick 15-20 feet. feet thick (estimated). 50 Oiwt 3 76
south. Estimate ness 8 ( ) crest of asymmetric ridge formed by active ice, 51 Oibvd 168 3 4 59
l q E V V E R EY Espanong Deposits: Small deltaic deposits of peb- Glacial Lake Wharton Deposits: Delta of pebble to —*—4—%— barbs on gentle slopes
ble to fine cobble gravel on northwest side of Qlw cobble gravel, generally overlying sand, deposited ] ] ] ] -
1080-foot hill east of Espanong. Graded to possi- in a proglacial lake filling the north ends of the scarp formed by post-glacial streams Note: Precambrian lithologies include gneiss, amphibolite and granite; Shawangunk Formation
ble outlet along Minisink Road to the south. Less valleys of Spring and Jackson Brooks. Estimated N consists of purple quartzite and conglomerate; and the Paleozoic fithologies other than
by than 20 feet thick (estimated). maximum thickness is 50 feet, = ”a == . non-oriented hill, dashed line around base, symbol Shawangunk Formation are predominantly gray to brown sandstone and shale, with minor
N _/ on summit A Y
Scott D. Stanford
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