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INTRODUCTION Flemington quadrangle during this period, the Delaware River, Glacial Materials MIDDLE PLEISTOCENE TO HOLOCENE REFERENCES CITED 40°37'30" >~ ______caron) A 7448 > ——
through headward erosion, had greatly enlarged its drainage area SHALE. SANDSTONE. AND MUDSTONE COLLUVIUM — . ' : (feet)
ficial ials in the FElemi dranale include 1 by extending its tributaries upvalley along belts of weak bedrock, Till S gl X o o Bayley, W. S., Salisbury, R. D., and Kummel, H. B, 1914,
Surficial materials in the Flemington quadrangle include 1) : . . ; . Silt, sandy silt, clayey silt, reddish-brown to yellowish-brown, Description of the Raritan quadrangle, New Jersey: U. S. 1500
weathered bedrock of Quaternary and possibly Neogene age and capturing parts of the Raritan River drainage (Witte, 1997). . - with some to many subangular flagstones, chips, and Geoloaical Survev Geoloaic Atlas. Folio 191. 32 b.. 4 ma
: : . L : Till is a poorly sorted, deeply weathered, nonstratified to very . g y g ) ) P p
derived from Jurassic diabase, Triassic-Jurassic shale, . : e . . . pebbles of red and gray shale, mudstone, and minor sheets. scale 1:62.250 o0
- gy - In response to the overall lowering of sea level during the early poorly stratified mixture of clay- to boulder-sized material o e , 0z,
sandstone, and mudstone, - Cambrian and Ordovician dolomite Pleistocene, drainage has further evolved by additional incision deposited directly by or from a glacier. Till in the study area is sandstone. Poorly sorted, nonstratified to weakly stratified S==
and quartzite, and Middle Proterozoic gneiss and granite; 2) . ' . ; . . : ’ P y by 9 ; . . Y The flat planes of flagstones and chips have strong Braun, D. D., 1989, Glacial and periglacial erosion of the E s
e : which along the Raritan River and its larger tributaries has resulted represented by the Port Murray Formation, till facies of Stone and , : ,
glacial till an?( c;utwash) of early IIIDIel_stocefne (older than 78%,_0%0 in the formation of a narrow, inset valley between 60 to 100 feet others (2002). This till (Qpt) is highly weathered, has a clayey slope-parallel alignment. As much as 20 feet thick. Appalachians: Geomorphology, v. 2, p. 233-256.
years or 788 ka) age; 3) stony colluvium of Quaternary age chiefly ’ : O\ Lo .
derived from weathered diabase and gneiss; 4) fluvial deposits in I%V\,’[ﬁr thz;n Ithel %n%al IeEV)iI (r)1f tiCe %Ide(erZVO?(-jfoort eirorfl%na:ci?utrfaﬁg matrt|;‘<, 'Sd Og'%'zedk anddleacheld ?f cgrbor][ate mat?]r_lal, I|e_? on Qcg | GNEISS COLLUVIUM — Massive to crudely layered, slightly Braun, D. D., 1994, Late Wisconsinan to pre-lllinoian (G?) glacial
the South Branch of the Raritan River valley of middle and late 0 eds a:je ot and. h ens I? deathad' € os{_o fyth's % Wﬁa erf o € broc , a”t 'St %n%’ ound In Op(é?raph'c posl rllons compact, poorly  sorted  yellowish-brown,  dark events in eastern Pennsylvania, in Braun, D. D., ed., Late
Pleistocene age: 5) loess of late Pleistocene age; and 6) alluvium se;:fon —orT;:r T ree:_mﬁ ??”.rr?s_“ ne Im' ﬂe 'ISISSC |on_to 'lﬁr? ther where Ih as eendprtl) ec_:tla ri)_m eroggn.f sdevxéhere, w e;e yellowish-brown, brown, and strong brown silty sand and Wisconsinan to pre-lllinoian (G?) glacial and periglacial events
of late Pleistocene and Holocene age. The extent of these surficial _su_acde._ e Ofl:a IOI 0 tﬁ] 0|[a)1 lgaC|o Il?J'VIa gfos' S V‘(’j' Ith e e;osmn as oicurr_e ’g“ac'r? etrra :Cstrl‘?ayFle Qunt , the r%mnar; S sandy silt, containing as much as 60 percent lightly to in eastern Pennsylvania: field conference of the Friends of the
deposits is shown on the map and is based on their physical gl(;:(l)sze alrr:gere\ﬁ I:)éi:ﬂ?gvialedeeglsvi\ftir?)f ﬁ‘é:{ (”"cr)]r;?aﬁna(é ernsi:[ of a ontcea ex e_r;swef ; f eed. In . Ie e?_nng on (]:c]ua (rjang €, moderately weathered angular to subangular cobbles, Pleistocene, northeastern section, 57" annual meeting,
characteristics, readily distinguishable boundaries, and location on " ) i ?h 9 SISRR ”p i the Fl Y ) % (UI \r/srr?nin epggs_ 0 Q% an hgalﬁc'a e”ﬁ ICS aré foun fner?r pebbles, and boulders of gneiss and foliated granite; as Hazleton, Pa., guidebook, U.S. Geological Survey Open-File
the landscape. Qtu) within the inner  valley in the Flemington quadrangle itehouse Station, and in the far northwestern part of the much as 30 feet thick. Matrix consists of a varied mixture of Report 94-434, p. 1-21. -
shows that the river valleys in the study area had been lowered or quadrangle. North of the glacial limit (orange line on map), the quartz sand, weathered feldspar, mica, amphibole, heavy late Wisconsinan
The quadrangle’s physiography reflects a composite landscape near_ly_lowered to their present levels by the time of the lllinoian _pre-lllmman till was fo_rmerly more extensive. Now in most plac_es minerals, silt, and clay. Braun, D. D., 2004, The glaciation of Pennsylvania, USA, in Ehlers, / "
shaped largely by fluvial erosion caused by lowering of global sea glaciation. it has been eroded or is represented by sparse erratics that consist J., and Gibbard, P. L., eds., Quaternary Glaciations — Extent Mindian
level due to the growth of the Antarctic ice sheet during the middle PRE-ILLINOIAN GLACIATION of gneiss, diabase, chert, and quartz-pebble conglomerate and Qed | DIABASE COLLUVIUM - Clayey silt to clayey sandy silt, and Chronology, Part I, North America: Elsevier, p. 237-242. limit
and late Miocene and by growth of ice sheets in the northern - unartﬁltei( An exr?eptlon lj a |0Wh(40 feet?j ridge hOf tlél in thf]?c yellowish-brown to reddish-yellow, with some to many _ _
hemisphere in the early Pleistocene. Later, during the middle and : ST reahook area that trends northwestward to the base o subrounded boulders and cobbles of diabase. Poorly sorted, Chamberlin, T. C., and Salisbury, R. D., 1906, Geology v. III: Earth
late Pleistocene, the land was further shaped by multiple periods Egyniﬁgsnezsioorlge;o?Igtﬂg:lsonzé)sorze)prTiS:?;?rﬂzgiyoahsoz(s)ir;tgﬂg;rtﬁly Cushetunk Mountain. Based on the absence of erratics south of nonstratified to weakly stratified. As much as 40 feet thick. History, Mesozoic-Cenozoic, 624 p.: New York, Henry Holt, pr
of periglacial weathering and erosion linked to episodic cold fill-stone lag, and meltwater deposits. The deposits are deeply the ridge and thickness of the ill ridge (30 feet), it represents the Includes some areas of boulder lag formed by footslope 624 p. retilnoian
climate and the growth and decay of North American ice sheets. weathered. thin and patchy. and lie on weathered bedrock. . In terminal position of the pre-lllinoian ice sheet and may be its groundwater seepage, with litle or no accumulation of o _ pre-ling
o \ , patchy, : : terminal moraine. lluvi Cook, G. H., 1880, Glacial drift: Annual Report of the State Geologist
Based on the marine isotope record, Braun (1989) estimated that lowlands, they are generally preserved only on flat interfluves colluvium. for th 880. Geological S f 6.9 =4
there might have been as many as ten Pleistocene glaciations of a bove the incised i levs described ab On uplands th . . or the year 1880, Geological Survey of New Jersey, p. 16-97. i
magpnitude sufficient to introduce a periglacial climate to the New occur only on a few saddles and flats where they are protected Herman, G. C., Houghton, H. F., Monteverde, D. H., and Volkert, R. %o, % o ©
]:]ersey reglog. Eu”ngd tuesg pekrlods, Zolld tempera}turesf ani from erosion. In places, these older deposits occur beneath Possible meltwater deposits of pre-lllinoian age (Qps) are found in Qu | UPPER TERRACE DEPOSITS — Stratified, well- to A., 1992, Bedrock geologic map of the Pittstown and & limit of 8

S rainiabiiaioy the ol Orlagment:jlat\ggp o colluvium on footslopes. The till and meltwater deposits are the downstream reach of the SBRR valley near Woodfern. These moderately-sorted, reddish-brown, brown, and gray sand, Flemington quadrangles, Hunterdon and Somerset Counties, 0 10 W Pensauken—s I
‘1” the (f)wns ope tran?polrt of sur |c!al SE iment. !tlonal Y typically less than 15 feet thick. Constructional topography is not small remnants lie 30 to 40 feet above the modern river and silt, and cobble and pebble gravel. Gravel consists of New Jersey: New Jersey Geological Survey Open-File Map —_ ) Formation - g
the rate O(I)dmovemer;]t of slope mhatﬁ;nas y (rjnass wasting also preserved, although it is possible that the till ridge near Dreahook consist of highly weathered fine cobble pebble gravel and pebbly subrounded to well-rounded pebbles and cobbles of gneiss, OFM 10, scale 1:24000. | N BN T L RN oy U T N AN (SSS SN ) ) ) aeS o~ oo o RGeS T N =N S/ M O NAY e L S PN oL oo i
gclrlea_se r‘:e toac a(r;ge tc} a sl ? O.WI'rOOte vegetative coxeg is in part from original deposition. In the Flemington quadrangle, sand. Their glacial origin is suggested by their proximity to the granite, diabase, quartzite, conglomerate, sandstone, and _ o :

f? U\;lurg,t etm?rl]n FIJVO ucto De“?hé}ﬁl? mas:?[r\]/va;tlng, V\?aSS e the till (unit Qpt) occurs on interfluves between 60 and 80 feet pre-lllinoian glacial border. However, as with other terrace chert, and flagstones and chips of red and gray shale and Munsell Color Company, 1975, Munsell soil color charts: a Division Figure 1. Extent of glaciations in New Jersey and location of the Pensauken
Off uplands onto the lower areas or hillsiopes, the Tloors of narrow above adjacent valley floors. Possible meltwater deposits along deposits in the valley, a periglacial or nonglacial fluvial component mudstone. Crystalline clasts have thin to thick weathering of Kollmorgan Corp., (unnumbered text and illustrations). Formation, places named in text, and the Flemington quadrangle (box). Glacial
valleys, and into the heads of first-order drainage basins.  In the SBRR near Woodfern (unit Qps) are on rock-cut benches cannot be ruled out i i i i i

; ; : : : K-C _ - rinds, quartzite and sandstone clasts have thin weathering : : limits are from Braun (1994), Stanford (1997) and Stone and others (2002).
contrast, during warm interglacials, the relative rate of chemical between 30 and 40 feet above the valley floor. Similar deposits rinds and exhibit ferromanganese staining, and carbonate Richmond, G. M. and Fullerton, D. S., 1986, Summation of
weatherlng increased and an extensive cover_of deep_er-rooted upstream in the Pittstown quadrangle are 60 to 80 feet above the Weathered Bedrock clasts are weathered to depths of at least ’15 feet. Forms Quaternary Glaciations in the United States of America, in
vegetation helped reduce the rate of mass wasting. During these valley floor (Witte and Stanford, 2018), and it is possible that the . . iy extensive terrace remnants in the SBRR and South Branch Sibrava, V., Bowen, D. Q. and Richmond, G. M. eds,,
periods, bedrock was weathered to form saprolite and Woodfern deposits are somewhat younger nonglacial gravels. Weathered bedrock consists of saprolite, decomposition and of Rockawav Creek vallevs that lie 20 to 25 feet above the Quaternary Glaciations in the Northern Hemisphere: S N ‘L —
decpmpog,ition residuum and colluvial valley-fills were eroded by Intense weathering has made original characteristics of the till and solution residuum, and rock rubble that formed on bedrock of modern floo)él lain. In >I/aces underlies thin lower terrace Quaternary Science Reviews, v. 5, p. 183-196. ~ Round Valley
fluvial action. meltwater sediments difficult to discern. However, the presence of Triassic-Jurassic, Cambro-Ordovician, and Proterozoic age. It deposits. E ui\r;aleﬁt to tﬁe Raritan unber terrace deposit of _ o $ Reservoir o
_ " _ _ _ erratics from outside the drainage basin and the f)resence of both was formed during the Pleistocene and perhaps through part of Stp d qth 2002 PP P Richmond, G. M., Fullerton, D. S., and Christiansen, A. C., 1991, \ X S . hitehous
The topographic position, degree of preservation, and difference in matrix-supported diamictons, which contain clasts up to boulder the Neogene during a long and complex history of weathering and one and others ( )- Quaternary geologic map of the Blue Ridge 40 x 60 Vg . AS < Dreahook
wea'gherlng qharactenstlcs of glacial drift in New Jersey show_ that size, and separate deposits c,)f clast-supported gravels, are strong erosion where the climate varied between cold conditions during PRE-ILLINOIAN quadrangle, United States: U.S. Geological Survey Map Q& 3 S“Q\u(\
continental ice sheets reached the state at least three times e . A ' D lacial periods to temperate and subtropical conditions durin [-1420, scale 1:1,000,000. 35’ , N AN EY o
) _ evidence of glacial origin, and of both till and meltwater facies. g P _ P . P 9 —35 - & J
(Salisbury, 1902; Stone and others, 2002). Only the oldest of preglacial and interglacial periods. Qpt | TILL — Deeply weathered, compact, massive to crudely . - / g
these, the pre-III|n0|an gIaC|a_t|o_n, reached thg _Flemlngton The southern limit of the glaciation is based on the most southerly _ N _ _ layered reddish-yellow to strong-brown to yellowish-brown, Ridge, J. C., 2004, The Quaternary gIaC|_at|on of western New 4 3
quadrangle (fig. 1). The limit of this glaciation trends occurrence of thin, deeply weathered patchy till, till-stone lag, and Weathered bedrock materials are divided into map units based on or reddish-brown to weak-red sandy silt and clayey silt that England with correlations to surrounding areas, in Ehlers, J. Pittstown _
northwestward from Whitehouse Station to Cushetunk Mountain erratics. In most |5Iaces it is poorly defined because erratics are lithologic criteria. In many places, weathered bedrock is covered typically contains 2 to 5 percent gravel; as much as 20 feet and Gibbard, P. L., eds., Quaternary Glaciations -- Extent and \
where it wraps around the mountain’s northern side. From here, it sparse by thin deposits of colluvium. Bedrock outcrops sparsely in the thick. Gravel consists of pebbl ' : Chronology, Part Il, North America: Elsevier, p. 169-199. s
. ; ' . , . pebbles and cobbles of quartzite, e 2\ Round Mt.
continues southwestward and exits the quadrangle about one mile quadrangle, mostly occurring along stream-cut banks, gneiss, diabase, quartzose sandstone and siltstone, and _ Y i N
north of Stanton Station. Near Whitehouse Station, the limit is The age of this glaciation is uncertain. Silty clay within a steam-channel beds, and along some steep slopes and ridge chert, and a few boulders of quartzite, quartzite Salisbury, R. D., 1894, Surface geology: Annual Report of the State AN Qus | T — d
represented by a low ridge of pre-lllinoian till, possibly the remnant pre-lllinoian fluvial deposit in the Pohatcong Creek valley near crests. conglomerate, diabase, and gneiss. Gneiss and diabase Geologist for the year 1893, Geological Survey of New Jersey, $ {38, santon ) R
of dhe predlinoian terminal moraine. Elsewhere, the limit s Kennedys (fig. 1) is magnetically reversed, indicating an early Weathered shale. mudstone. siltstone. and minor sandstone clasts have thick weathering rinds or are completely P 35:325 P i O b~

efine y the most southerly occurrence of quartzite, Pleistocene age (>788 ka) (Ridge, 2004). The Port Murra » mu e , ! : - - . - '
conglomerate, gneiss, diabase, and chert erratics. Most evidence Formation is Cgrreétive with)th(e olgest g|acié)1| deposits in easter% (Qws) consists chiefly of decomposition residuum (Richmond and gi?rgﬁgsig’n dg%ggng‘;‘e g g*ae?f[s e%rge;ugz q gggg{ggohsae\?é Salisbury, R. D., 1902, Glacial geology: New Jersey Geological 1 3
of pre-lllinoian glaciation has been removed by weathering and Pennsylvania, which are older than 788 ka based on the reversed others, 1991), and shale-chip or flagstone rubble.  In places a itted surfaces and thin Weatherliang e Mot containg Survey, Final Report of the State Geologist, v. 5, Trenton, MTH >
erosion. A few patches of pre-lllinoian till (Qpt) and outwash magnetic polarity of lake-bottom deposits (Braun, 2004). Braun dark reddish-brown clayey-silty nonstructured to structured clay, quartz, weathered rock fragments ‘minor weathered N.J., 802 p. Hunterdon Plateau 7
(%Fé%t io?]nd scattered erratics, are all that remain from this (2004) favors a pre-lllinoian G (850 ka; Richmond and Fullerton, fnag%gea;n;%gﬁ?; ﬁl)gf.e 2%'th\i/<\:/l(<a“ records show that this material mica, and few heavy minerals. Subvertical joints are poorly Stanford, S. D., 1997, Pliocene-Quaternary geology of northern New | 4 2, A
9 : 198|6|?_ age fc}><r (tzhisl\e/l deé)'oilts Wgefegsiz Sl’rar;fordlg)lsgéin fa\l/JOFS 3 ' to moderately developed to depths exceeding 10 feet. Jersey: an overview, in Stanford, S. D. and Witte, R. W., eds., 2 [Jf T\ @Feqingi) Qi

pre-lifinoian -1 Via; Richmona and Fullerton, age base i Clasts and joints are commonly coated with red ferrous and Pliocene-Quaternar eolo of northern New Jerse = . o=
PHYSIOGRAPHY AND BEDROCK GEOLOGY . . Ml . Weathered carbonate rock (Qwcb) occurs in the northwest corner | ! y ; ¢ y 9 gy ] Y, ) o
32 r:r?lle(:)r; tzﬁii;ssi%iliesl'ﬁgg V\i/;[':]othtfeg:ce)(:llﬂmgfltaer: dal?eos'trse’-ﬁlri]r?o?gﬁ of the quadrangle. It consists chiefly of solution residuum and black f_erromanganese oxide. In many places, quartzite and gu_ldebook for the; 60th annual reunion of the Northeastern I o 1
The Flemington quadrangle is in north-central New Jersey (fig. 1) Iapciation P karst-fill materials. Weathering extends deeply in the subsurface quartzite conglomerate clasts and sparse chert clasts form a Friends of the Pleistocene, p. 1-1 to 1-26. ERCEEETT RS Woodfe(n
and includes a mix of suburban and rural lands. Patchwork wood 9 ' along fractures, joints and bedding planes. In many places, the very thin stony lag on weathered rock. As much as 10 feet Stanford. S. D. 2016. Surficial ogi f the Calif ¥al Y A/
lots and cultivated fields cover large areas with larger forested The position of the pre-lllinoian margin around the north side of weathered bedrock alternates in the subsurface with thick. Equivalent to the Port Murray Formation, fill facies antord, dranale. Hunterd ur 'C'ad ic\;/leo 99'% maf 0 \ € b afifon
areas covering Round and Cushetunk Mountains. The highest Cushetunk Mountain, and high-standing weathered gravels near nonweathered bedrock. Bedrock outcrops are widely scattered, (Stone and others, 2002) quadrangle, Hunterdon and Mortis Counties, New Jersey. Elevation (feet)
point is on Cushetunk Mountain at 834 feet above sea level and Lebanon, just north of the map area in the Califon quadrangle most are marked by subcrop consisting of irregularly shaped ors | OUTWASH DEPOSITS — Reddish vellow to strond brown Sev_v gls:i}llllfo Ogllcal'gz OOanr urvey Spen-riie Map quadrangles Raritan River 651 - 908
the lowest point lies on th_e South Branch of the Raritan_River indicate t’hat a small glacial lake in the headwaters of the South’ boulders_along thfe crest of a ridge or on a hillslope. Th_e_bedrock p sand and gravel Clasts_ o subroﬁnded o well-?ounded eries , scale 1:24,000. ) - ~~ tributaries | 501 . 650
(hereafter, SBRR) where it flows out of the quadrangle in the Branch of Rockaway Creek was controlled by a spillway surface is very |rregul_ar qnd' deeply etched alc_)ng joints and quartzite, quartzose sandstone and siltstone, chert Stanford, S. D., Ashley, G. M., and Brenner, G. J., 2001, Late R A\(\e@ @\\(\q t[:i%ISltv;ﬁ;Rlver 241 - 500
southeast corner near Woodfern, at approximately 75 feet above southward into the Prescott Brook valley in the Flemington fractures. Solution basins (|nd|cat<_ad by s_,mall red C|rcular_ symbols conglomérate and gneiss. Gneiss clasts are deco,mposed’ Cenozoic fluvial stratigraphy of the New Jersey Piedmont: a = < < 191 - 240
sea level. quadrangle, beneath what is now Round Valley Reservoir gndth‘;r?a&ghsdﬁeﬁise&;?eggié—r"Dg? 'Srgﬁj%%%/) c(:);\(/:iltji:a;n ﬁ:aiﬁz to depths exceeding 15 feet. Quartzite and chert clasts have record of glacioeustasy, planation, and incision on a low-relief E mmm=" escarpment 69 - 190
The SBRR is the largest stream in the quadrangle. It and its many (Stanford, 2016). However, no glacial deposits have been subsurface thin (<0.1 inch) weathering rinds and are coated with a passive margin: Journal of Geology, v. 109, p. 265-276. > 3 Figure 2. Hillshade relief image of the Pittstown and Flemington quadrangles. Blue and green areas
tributaries, including Prescott Brook, Pleasant Run, and Holland observed in the Prescott Brook valley. ' brown iron-manganese stain. Sandstone and quartzite Stone. B. D.. Stanford. S. D.. and Witte. R. W.. 2002. Surficial 2 are lowlands cut mostly on shale. Within these shale lowlands, the higher green surface is a Pliocene
Brook, drain more than 95 percent of the quadrangle. In the far ILLINOIAN GLACIATION Weathered diabase (Qwd) consists chiefly of decomposition clasts have pitted surfaces. Planar bedding with minor qeoloait f northern New J - U.S. Geoloaical S ) ) and early Pleistocene erosion surface on grade with the Pensauken Formation, a Pliocene fluvial
northeastern corner near Whitehouse, the South Branch of id Bedrock out idel ttered t cross-stratification. Soils developed on these deposits form geologic map of Norern Mew Jersey. H.. seologica survey E : : - ’ :
' : : L _ , . _ residuum. - bedrock outcrops are widely scatlered, most are diamict sediments that may resemble pre-lllinoian till (Qpt) Miscellaneous Investigations Map Series 1-2540-C, scale 5 deposit southeast of the map area (fig. 1). Westward and lying across a pronounced topographic
Rockaway Creek flows eastward to the Lamington River. Al When lllinoian ice was at its terminal position about 25 miles marked by subcrop consisting of irregularly shaped boulders along A ot 15 oot thiok Eauivalent (o the Port Mores 1:100,000. ~ escarpment (black dashed line) is a higher erosional surface (the Hunterdon Plateau), which may
these streams lie in the Raritan River drainage basin. upstream of Flemington near Flanders, New Jersey (fig. 1) the crest of a ridge or on a hillslope (fig. 6). Two facies have been S much as 1o teet thick. Equivalent to the Fort Murray have f dl v duri | iod of ion in the Oli d earlv and middle Mi
_ » I\ ’ / . Formation, stratified facies (Stone and others, 2002). _ _ _ ave formed largely during a long period of erosion in the Oligocene and early and middle Miocene.
- - meltwater deposited a small outwash plain in the headwaters of noted but were not mapped separately. = 1) rubbly, clast-rich Witte, R. W., 1997, Late history of the Culvers Gap River: a study of This surface, which is mostly in the Delaware River basin, is cut on shale, sandstone, argillite, and
A low plateau covers most of the quadrangle (fig. 2). Itis a the SBRR well north of the Flemington quadrangle (Drakes Brook clayey silty sand diamict in areas of shallow diabase (ridge and hill - stream capture in the Valley and Ridge, Great Valley, and ; ; >k >HAE, ’ ’
somewhat undulate, highly dissected plain, underlain by faulted outwash of Stone and others, 2002). Some of this outwash may tops, steep slopes) and 2) sandy clay-silt diamict in areas NEOGENE (7) TO QUATERNARY Highlands physiographic provinces, northern New Jersey, in conglomerate. Cushetunk and Round mountains are underlain by diabase and the upland on the
_?_?]d sligfhtly f(;ldr?d Te_dir_nentary rlocks_ of t?go%assgiz% If:ormagion. have been carried into the Flemington quadrangle and laid down protected from erosion (topographic saddles, broad upland Queb | WEATHERED BEDROCK DERIVED FROM DOLOMITE Stanford, S. D. and Witte, R. W., eds., Pliocene-Quaternary west side of Round Valley Reservoir is underlain by gneiss.
o v The i i bt o e Pvsaogen e umper lenace cepost (nf Q). However the Diskes  suaces) AND LINESTONE  assie, conpact gt cd to red Geology o norhern New Jersey, uidetook fo e Gor
Formation, a Pliocene fluvial deposit laid down along New Jersey’s south of the terminal positign and no outwash plain or gravel Weathered gneiss and foliated granite (Qwg) consist chiefly of riﬂgﬁhgigﬂwhitohl Sgggg'gig\gncl;o a)rlﬁjugll\tns—t;[gro;\cl)rlhtic?r: p 3511 to ?L:lIG ! ! ’ .
inner coastal plain (Stanford and others, 2001), suggesting that it terrace is present along the ’Raritan downstream to the High saprolite, grus (which is angular coarse sand and fine gravel ?/esidu’um m}/ C% y uar?z a,nd B{ron oxiée' yenerall ' '
was formed in the Pliocene. This low area is bounded to the west Bridge area, 15 miles from the outwash plain. This lack of formed by disintegration of the rock) and rock rubble. Structured containing less thgl”l 5q ercent chert. vein quartz a%d mino¥ Witte, R. W., and Stanford, S. D., 2018, Surficial geologic map of the -
by a topographic escarp_ment that marks the change t_o a higher continuity suggests that the upper terrace deposits are mostly saprolite extends deeply into bedrock along joints, fractures and quartzite'gthickness is r?ighl variablé ¢ pic?all less than 15 Pittstown quadrangle, Hunterdon County, New Jersey: N. J.
rises in elevation to 500 to 600 feet. This plateau, known as the deposits is like that in lllinoian glacial deposits, suggesting that varying thickness. Mounds of irregularly spaced joint-block coIIL’Jvium as IT)]/UCh as 5 feet thick on. entle h>illlslo s, Also 1:24,000. 32'30 7 ——-
Hunterdon Plateau, is underlain by conglomeratic sandstone, they are of similar age. This age similarity suggeéts that the upper boulders denote areas of subcrop. The surface of most block mav include sand. aravel silt ar?d cla waghed into —
sandstone, shale, and siltstone of the Stockton and Passaic terrace may be of periglacial origin, when increased erosion of boulders is granular and deeply etched. sinl></holes and soldtic?n cavities from ove):l ina_ colluvial
Formations and argillite of the Lockatong Formation (Herman and hillslopes delivered more gravel to the main SBRR valley. Today, alluvial. and alacial sediment. Weathered ior?e tvpically e i
others, 1992). The elevation change across the scarp is about 200 erosional remnants form a discontinuous terrace that lies about 25 DESCRIPTION OF MAP UNITS ds at bg t i I tact with yt% 21/
to 300 feet, forming a pronounced rise in the land. In part, the to 30 feet above the modern river. The deposit consists of _ _ _ enas at an abrupt, very irreguiar contact with unweathere
- - VEr. P . : Map units denote unconsolidated materials generally more than 3 bedrock and extends deeply along joints and fractures. . RSSO AT ) O S e e i o S L\ (e SR S A i
scarp is formed along the contact between the easily eroded moderately weathered gravel with a strong local lithologic i CORRELATION OF MAP UNITS
mudstones of the Passaic Formation and the tough argillites of the y d ong 1NO0d feet thick. Colors are based on Munsell Color Company (1975)
. i ough argiit component. Because the age of the terrace is not certain, it may d determined f turall ist | Qws | WEATHERED BEDROCK DERIVED FROM SHALE, Al 777z~ A v PN Qal Ay I S NS A s SN A TR =G ——2
Ilz?ecr??rgg?c?n Eg:lrtl?;;%ni.ts rl-gﬁyZ%?;?/SI?Hglrsn?ar;nar?(;O;;gPs/ tloggg;e include deposits of early and middle Wisconsinan age, when anc WETe deterinined from naturdly moist samples. SILTSTONE AND SANDSTONE - Massive to layered, Glacial  Eoli Alluvium Colluvi Weathered /
. el ’ eriglacial conditions may also have been present. It is older than noncompact to slightly compact reddish-brown silty clay or acia olian uviu olluvium eatnere
where the down thrown side of the fault block underlies areas of Fhe glate Wisconsinan yglacial maximurFr)1 (25 ka) because HOLOCENE AND LATE WISCONSINAN sandy siFI)t decomp%sit?/on resr,)iduum of clay, quartz, )f:md r):)ck Deposits Deposits  and fill Bedrock T
lower elevation. The Hunterdon Plateau is a low relief erosional downstream along the Raritan in the Manville area (fig. 1), the ARTIFICIAL FILL — Rock waste, gravel, sand, silt, and fragments; and slate-chip gravel containing flat pebbles of Bt oa S
surface that may be the product of a long period of erosion upper terrace is inset by outwash gravels of late Wisconsinan age manufactured materials emplaced by man. As much as 25 slate, tabular pebbles of siltstone, and sandstone; as much 3 Figure 3. Gravel of the lower terrace deposit (Qtl) exposed in
between the Oligocene and the middle Miocene. During this time, (Millstone terrace deposit and Plainfield outwash of Stone and feet thick. Not shown beneath roads and railroads where it is as 30 feet thick but generally less than 10 feet thick. Locally = b g K alona the South Branch Rarit pR_ o g K silt
the long-term trend of relative sea level along the eastern ; : : : : . ank along the sou ranch Raritan River. Qverbank si
. , e A, others, 2002). less than 10 feet thick. includes thin shaly colluvium on hillslopes; as much as 10 — overlies the gravel above the shovel head. Index map shows
seaboard of North America was slightly rising to stable, inhibiting feet thick. Weathered zone typically grades downward 7] locati ; % 10 in Fleminat d le. Phot g S D
river incision and favoring planation (Stanford and others, 2001). LATE WISCONSINAN GLACIATION Qal | ALLUVIUM — Stratified, moderately- to poorly sorted sand, throuah & zome of fractured roek  into . underlvin 0st e Stanforg_ P00 I Flemington quacrangte. Fhoto By . L.
. . . _ _ ) _ _ _ ) gravel, silt, and minor clay. Color of the sand and finer unwe%thered bedrock. ying e Qal § antora.
C_UShetunk Mountam and Round Mountain, bOth_ underlain by The late Wisconsinan gIaC_IaI terminus is north Of the Rarltan_ basin sediment varies from gray to dark gray, reddish-brown to 8
diabase of Jurassic age, form pronounced uplands in the northern in western New Jersey (fig. 1), so the SBRR in the Flemington brown, and yellowish brown. Gravel is chiefly flagstones and Qug | WEATHERED BEDROCK DERIVED FROM GNEISS — Qat ocs 2 s
part of the quadrangle. The upland on the west side of Round quadrangle did not receive any outwash during the late chips of red and gray shale, mudstone, and sandstone. In Massive to layered, noncompact to compact, brown, Qel oca|  |ocd S 2
Valley is underlain by Proterozoic gneiss, which is bordered to the Wisconsinan glaciation. Only clean lake water outflow from glacial the SBRR and valleys that drain glaciated terrain, gravel yellowish-brown, strong-brown, white, and red silty sand to > 58 o
west by a belt of Paleozoic quartzite and carbonate rock. These Budd Lake flowed into the SBRR valley during the late includes pebbles and cobbles of gneiss, diabase, chert, clayey silt saprolite consisting of clay, quartz, minor mica ] 2. c
uplands are the result of deep erosion of the weak shale bedrock Wisconsinan maximum. = A low terrace (Qtl, fig. 3) containing quartzite, and conglomerate. In places may contain wood and heavy minerals; and sandy, blocky rock rubble. As 2 3T J_>|
within Round Valley and surrounding Cushetunk and Round unweathered clasts that lies 10 to 15 feet above the modern river and fine organic material. As much as 20 feet thick. much as 100 feet thick. Includes thin stony and blocky owg  [ows 2. F;S
mountains. Rock outcrops are few on the uplands because in may represent alluvial aggradation during this time; the terrace Includes planar- to cross-bedded gravel and sand in colluvium on hillslopes, and bouldery to cobbly mantle of owd  [owet S | Z
many places the rock surface is covered by thick saprolite, largely built up by periglacial aggradation. Downstream, this channel deposits; and cross-bedded, laminated, and angular to subangular gneiss and granite on very gentle - § 2
fragmentation rubble, and colluvium. Uplands west of the SBRR terrace grades to the late Wisconsinan Plainfield outwash plain massive fine sand, very fine sand, and silt in overlying hillslopes; as much as 10 feet thick. Weathered zone grades ? | <
underlain by sandstone are similar but have slightly lower relief. and the Millstone terrace in the Manville area (fig. 1), indicating a overbank deposits. downward through a bouldery zone of joint blocks into
The lowlands east and south of these uplands are underlain by late Wisconsinan age (Stone and others, 2002). saprolite and then into underlying unweathered bedrock, _
Mesozoic mudstone and shale. Low elongate ridges (shown as Qst | STREAM-TERRACE DEPOSITS — Weakly stratified, well- and extends deeply along joints, fractures, and bedrock =
dashed r_ed Im_es on the map) mark slightly more resistant bet_js. SURFICIAL DEPOSITS to moderately sorted, reddish-brown, brown, layers. Joint blocks typically have ’thick weatﬁering rinds. e
Ridge orientation reflects the overall northeast-southwest strike o o _ , _ yellowish-brown, massive to thinly planar-bedded, and g
and westward dip of the strata, modified by gentle folds in places. \/Sv?lr{gckl)?(l)vvmnatgirlltalsp;g Itlnﬁogﬁp g?;?:?alm(cjlelzjggsi?s”uvell%rg, V‘\:Igg‘:r‘]’g;nd minor cross-bedded, fine to very fine sand, silt, and minor Qwd | WEATHERED BEDROCK DERIVED FROM DIABASE — J
i ' ) " FE= o coarse sand, pebbles, and rare cobbles. Gravel consists of Massive, noncompact to compact brown to olive brown,
PREVIOUS INVESTIGATIONS bedrock. ~ They are defined by their lithic characteristics red and gray shale, mudstone, and sandstone and minor ellowish brown sandy clayey silt to clayey sand ge °
, : , (composition, - texture, color, and structure), and bounding gray basalt (along Walnut Brook). As much as 5 feet thick. )(;ecomposition residuum >\//vith sgmye to many Iightl);/t)g highly ®
Cook (1880) discussed the geology of New Jersey's glacial discontinuities. Forms terrace remnants that lie 5 to 10 feet above the weathered, angular to subangular diabase pebbles, cobbles = Figure 4. Eolian silt (Qel, above line) over weathered shale
deposits in an Annual Report of the State Geologist. He included dern flood olai . . 3 (Qws) exposed in roadcut. Silt contains some shale frag-
detailed observations on the terminal moraine, recessional Non-Glacial Deposits modern Tiood piain. and boulders. As much as 20 feet thick. Includes thin stony ) ments mixed in by bioturbation and cryoturbation. Index map
moraines, distribution and kinds of drift, and evidence of glacial _ _ _ WISCONSINAN and ttl)loc:fy collluvu:m OE h|IIsI|opeds_, gnd bolulc![ery Ito clobbly Qpt [Qps > - shows location of photo in Flemington quadrangle. Photo by
lakes. Deposits of “older” weathered drift were discussed by Cook Stream Deposits (alluvium, stream-terrace deposits, and manthe 0 dangu ar to dsu dangu ar dl?h ase I‘c]:aSbS. | dn places, = S. D. Stanford.
(1880) who noted the distribution of quartzose boulders and alluvial-fan deposits) Qaf | ALLUVIAL-FAN DEPOSITS — Stratified, moderately-to \(I)\;e%in?r(ta)loiﬁrs]eirg[[)a uisde;)IV\ilrr:W&urnwer;tﬁgre?j boéjdrgéi 2223 8
scattered patches of thin gravely drift in western New Jersey. Alluvi ) is chiefly of Hol d it includes both poorly sorted, brown to yellowish-brown, reddish brown, extends deeply along joints, ‘and fractures. Joint blocks i m
Most of this material was thought to be “modified glacial drift”, uvium (Qal) is chiefly of Holocene age and it includes bo sand. aravel. and silt in fan-shaped deposits: as much as 20 . ply along joints, a : ¢ : Z
i i ; channel (sand and gravel) and overbank (sand and silt) sediment 9 ! P P ' typically have thick weathering rinds m
possibly deposited by meltwater and reworked later by weathering _ gr: . . feet thick. Includes massive to planar-bedded sand and ' 40°30" |
and fluvial erosion. On greater inspection (Salisbury, 1894) this laid down by streams in sheet-like deposits on the floors of modern gravel and minor cross-bedded channel-fill sand. Bedding PRE-CENOZOIC iy o TOPEWELD : 40°30°
« e : e : : . valleys. Stream-terrace deposits (Qst) are of late Pleistocene and : D 4730 74045’

modified glacial drift” was determined to be of glacial origin and : _ dips as much as 30 degrees toward the trunk valley. Locally O _ Geol dbv S, D. Stanford (1988. 1990) and R. W.

called extra-morainic drift because of its distribution south of the Holocene age and include both channel and overbank sediment, i ' if i ' ' " Base from LS. Geological Survey, 1954. SCALE 1:24000 eology mapped v S. - Stanford (1988, 1990) and B . o,
( _ . interlayered with unstratified, poorly sorted, sandy-silty to Bedrock — Outcrop, subcrop, and minor regolith. In places o Topography from aerial photographs by Witte (2015-2016). GIS application by M. Girard. Digital £
terminal moraine and they form terraces that lie 5 to 10 feet above the modern flood d v diami ; q be of colluvial . X S . bot tic methods. Phot hs taken 1942 N cartoaraphy by R W. Witte and S. D. Stanford. Well search b 73
: plain along Walnut and Holland Brooks and Pleasant Run. san yf?rave y |am||c:ton |r]1terpre'5[ethto e ?h cofuwall Oorl includes extensive rock waste on steep slopes. & stereophotogrammetric methods. Pholographs taken 1942 ) . i - — o CgSch:a;ri: W. D. _ y %
: - mass flow origins. Fans form at the mouths of uplan \ : : : . : : & :
Salisbury (1902) detailed the glacial geology of New Jersey region Alluvial-fan deposits (Qaf) are scattered throughout the study valleys guIIiesg and ravines. Clasts are local in origirl? and Photorevised 1970 from aerial photographs taken 1970. 3 h d by th logical
by region. The terminal moraine and all surficial deposits north of area. They lie at the base of hill slopes where streams emerge are eroded from upvalley weathered bedrock and colluvial Polyeonic projection. 1921 forth American datum. 7 e = P 0 v National Cooperative Geologic Mapping. Prograrm, under
] i i iati from adjacent uplands, and their surfaces are entrenched by the om upvafley 3 _ P e g opng rogram.
it were _mterpreted to be product_s of a s_mgle glamatlon of : _ source materials. 9 1 " 0 1 kilometer USGS award number G13AC00182. The views and
Wisconsinan age. South of the terminal moraine Salisbury (1902, modern dralnagtla- fTh«a_se erIOSI%naISCngnelsdsgow kthat theC fani EXPLANATION OF MAP SYMBOLS z B ‘ conclusions contained in this document are those of the

Plate XXVIIl) shows two deposits of extra-morainic glacial drift. are not presently torming. In the and Rockaway Cree Qeal | ALLUVIUM AND COLLUVIUM, UNDIFFERENTIATED — . authors and should not be interpreted as necessarily
The first, forming a narrow belt just outside the terminal moraine, valleys, upper terrace deposits (Qtu)_form terraces that lie 20to 30 Stratified, poorly to moderately sorted, reddish-brown, Contact - Contacts of Qal, Ofl, Otu, Qaf, Ost, and E - CONg/gtJMRl Sn\hlATEE’Eeg/QLLE\(/)EEEET :’Eqr;r“e:(;en;lfnt%etBesog‘lg:f\elrn[;c]ngltes either expressed or
consisted of glacial drift of late glacial age mixed with material that feet above the modern flood plain. They are predominantly brown. vellowish-brown. and arav sand. silt and minor : P e X XS APPROXIMATE MEAN QUADRANGLE LOCATION '

. , , o .. : . - : : v Y ’ gray , ! Qcal are well-defined by landforms and are mapped DECLINATION 2021 .
was older than the terminal moraine. Salisbury indicated that the periglacial deposits of Illinoian and early and middle Wisconsinan : . . . Retired
_ _ ! y Ind . : gravel; as much as 20 feet thick. Interlayered with or from 1:12,000 stereo airphotos, LIDAR imagery, and O
drift was deposited during a temporary advance of ice beyond the age. In the SBRR, lower terrace deposits (Qtl, fig. 3) form terraces overlying, massive to weakly layered, poorly sorted sand, field observations. Contacts of other units are SURFICIAL GEOLOGIC MAP OF THE FLEMINGTON QUADRANGLE
terminal moraine or was carried out by running water. The second that lie 10 to 15 feet above the modern flood plain. They are silt, and minor gravel. gradational, feather-edged. or approximately located
body of extra-morainic drift is much older than the terminal periglacial deposits of late Wisconsinan age. ’ ’ ) ’ ' HUNTERDON AND SOMERSET COUNTIES, NEW JERSEY Fi i
. : X R . . gure 5. Bank along stream exposing about 5 feet of
moraine based on its deep weathering and patchy distribution. It Wind-bl Silt Qel | EOLIAN DEPOSITS - Massive, well-sorted, yellowish — ————— Bedrock ridge - Low ridge or scarp parallel to strike of ’ : reddish brown clayey silt with sparse shale fragments inter-
lies as much as twenty miles beyond the terminal moraine. Ind-blown i brown, strong brown to reddish yellow, slightly compact, bedrock. Mapped from 1:12,000 stereo airphotos A B A bedded with thin layers and lenses of sand and pebbly sand
Salisbury (1902) assigned a Kansan age to the older drift because - - _— - - : slightly clayey silt, silt, and very fine sandy silt (fig. 4). As and LiDAR imagery. 500 — y — 500 Sediment is a mix of colluvium and alluvium laid down in
its deeply weathered appearance suggested it was the product of lr? ;Tede?np(f zili[fst%fn\éwiﬂdthbelzvgﬂtﬁI(l.ta(s?eerlr’l flg'rtézr))f ?r:/ ee rlﬁggrg]e?éhxgerg much as 6 feet thick, but mostly less than 2 feet thick. | N narrow upstream valleys (Qcal). Index map shows location of
a much older glaciation than the Wisconsinan. Chamberlin and laid down by winds blowing from the V\?est and ngrthwestgeroding Forms extensive sheet deposits overlying weathered ¢° Erratic - Letter denotes lithology, C = chert, | Ron W. Wittel and Scott D. Stanford B photo in Flemington quadrangle. Photo by R. W. Witte.
Salisbury (1906) correlated the oldest drift with the sub-Aftonian silt from terraces in the SBRR valley. This material, based on its mudstone and siltstone on upland surfaces near the SBRR. Q = quartzite, and D = diabase.
glacial stage of lowa, using the term “Jerseyan” as an equivalent widespread distribution on both geﬁtle slopes and1ﬂat uplands Typically eroded off steeper slopes. Thickness highly m 2021 B R
stage for the older glacial deposits in Pennsylvania and New . . ’ variable over short distances. — —
Jersey. Bayley and others (1914) divided the extra-morainic drift and lightly weathered appearance, was deposited under #80 Well with log in table 1. — |
JErsey. bayley and (1914) : ; . periglacial conditions primarily during the late Wisconsinan and - 400 400
into “early glacial drift” that was largely till deposited during the o1y during th v and middle Wi , Qi | LOWER TERRACE DEPOSITS - Stratified, well- to | |
Jerseyan stage and “extra-morainic drift” that consisted of a mix of possibly during the early and middie ¥visconsinan. moderately-sorted, yellowish brown, grayish brown, to light = z|5
Wisconsinan and early drift. . . reddish-brown sand, silt, and cobble to pebble gravel in the . o m ol= E B
Hillslope Sediment SBRR valley (fig. 3). Gravel consists of subrounded to figope 4 Location of photograph. = — i & x — =
Salisbury (1902) also discussed the character and development of Hillslope deposits include colluvium (Qcd, Qcg, and Qcs) and a well-rounded pebbles and cobbles of gneiss, granite, @ — N < g Qpt 2 5 — &2
terraces in the SBRR valley. The most notable are remnants of an mix of alluvium and colluvium (Qcal). These defoosits are derived diabase, quartzite, conglomerate, sandstone, and chert, and S 300 — é’ x S S g L300 ©
extensive terrace that lies about 35 feet above the modern river. from underlying and upslope materials transported downslope by flagstones and chips of red and gray shale and mudstone. Limit of pre-lllinoian glaciation - Glacier margin % _ = c ows s Qws Qws ocal Qws & g | 3
The “clayey gravel” is moderately weathered, largely consisting of soil creep, solifluction, earth and debris flows, and rock falls. Clasts are unweathered. Consists of massive to on north side of line g = 5 S » Al » Qcal 3 g o
gneiss clasts with secondary quartzite, sandstone, and shale. Colluvium ’typically forms a monolithic matrix-sup’ported diamicton horizontally-bedded and imbricated coarse gravel and sand, ' ge 7] 3 =S R * ocal A Qal N _ y = = B e
that mantles most slopes and forms thick aprons of material on and planar to tabular and trough cross-bedded, fine gravel 5s Solution basin - Line on rim, pattern in basin. = — o« g Qcal Qws é g - S
PREGLACIAL DRAINAGE their lower parts. It is mapped only where it is thick and continuous and Sgngdmd baI’S,d and Cﬂanne:_ﬁ? C(jiepOSItS V\Illth rlmnor Generally less than 5 feet deep. Mapped from E 7] = E Qal Qal ------------ 2 B E
The Delaware and Raritan Rivers were probably well established enough to form an apron-like deposit on footslopes. It also collects cross-bedded sand in channel-fill deposits. I paces LiDAR imagery. & 200— g S ows N YA T N N af 3 — 200 §

in thei i before the Pleist T in small first-order drainage basins in upland areas. In places, covered by thin overbank deposits of yellowish-brown to W - 2 - &

i LACIT LTSN COUTSES DETONS e FeIS arene. | [ansverse geps colluvium includes thin beds and lenses of sorted, stratified sheet- reddish-brown massive to faintly laminated clayey silt and e 3
in the New Jersey Highlands are possibly relicts of an earlier and rill-wash sand and gravel. The most widespread and thickest very fine sand. Forms terrace remnants that lie 10 to 15 feet i R B -

Raritan River drainage system that flowed in a southeasterly ! 9 - p : - _ _ Qa AL

o . . : deposits occur along the flanks of Cushetunk and Round above the modern flood plain. As much as 30 feet thick. _ .
direction during the early to middle Miocene (Stanford, 1997, POSILS 9 : ) Equivalent to the Raritan lower terrace deposit of Stone and ] <o | Figure 6. Frost-shattered joint blocks (felsenmeer) of
Witte, 1997). In the Flemington quadrangle, the Raritan River and Mountains where weathered diabase sheds thick stony aprons. others (2002) Bedrock Bedrock diabase near the top of Round Mountain. Rubbly areas of
its tributaries incised and eroded in the middle to late Miocene, Undifferentiated alluvium and colluvium (Qcal) consists of a ' 100— Bedrock — 100 weathered diabase (Qwd) occur along the crest of Cushet-
forming the general outlines of the present valleys and lowlands mixture of diamict and sorted sand, gravel, and silt that has — — unk and Round mountains in places where bedrock is very

accumulated in thin sheets in narrow valleys (fig. 5) and the heads _ | near the surface. Elsewhere, weathered diabase consists of

(Stanford and others, 2001). To the north and west of the , _ _ 2 . A : .

of first-order drainage basins. These deposits in places also _ | matrix-supported decomposition residuum that forms a thick-
include the toe slopes of small colluvial aprons. o _ N er mantle. Tree in center of photo is about 2 feet in diameter.
—| dotted contact indicates gradational transition to unweathered bedrock — Index map shows location of photo in Flemington quadran-

SEA LEVEL SEA LEVEL gle. Photo by R. W. Witte.
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Surficial Geology of the Flemington Quadrangle
Hunterdon and Somerset Counties, New Jersey
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pamphlet to accompany map

Table 1. Records of selected wells. These wells were drilled for private and public water supply
and groundwater monitoring. Well data are from driller’s reports on file at the Bureau of Water
Allocation, New Jersey Department of Environmental Protection. The locations of the wells are
based on tax parcels. They are generally accurate to within 500 feet of the actual location.

Well Permit Number! Well Yield? | Depth in Driller's Log

Number (gpm) Feet®

1 24-43621 5 0-35 Yellow clay mixed with broken limestone
35-355 Hard limestone

2 24-43309 2.5 0-15 Clay, sand, broken rock
15-620 Gray gneiss

3 24-37227 40 0-30 Yellow clay mixed with rock fragments
30-130 Soft granite

130-305 Hard gray granite

4 24-29289 40 0-59 Blue clay
59-330 Gray and blue slate
5 P200913678 0.5 0-10 Red sand clay
10-20 Weathered shale
20-50 Weathered shale
6 24-27698 N/A 0-20 Clay and broken rock
20-200 Limestone
7 24-39185 30 0-40 Clay and sand
40-60 Weathered granite

60-340 Granite



Well Permit Number! Well Yield? | Depth in Driller's Log
Number (gpm) Feet®
8 24-25943 0.25 0-6 Sand
6-42 Red shale
9 24-41029 4 0-2.5 Clay
2.5-340 Limestone
340-360 Granite
10 24-20875 N/A 0-2 Overburden
2-10 Clay
10-200 Limestone (gray)
11 24-17568 25 0-4 Overburden
4-300 Gray, green, maroon, brown rock
12 24-24911 5 0-50 Overburden
50-725 Limestone
13 24-38849 2-3 0-0.25 Blacktop
0.25-1 Gravel
1-15 Clay
15-230 Gray gneiss
230-655 Granite
14 24-34398 2 0-2 Topsoil
2-750 Limestone
15 24-43886 N/A 0-1 Fill
1-3 Red brown medium sands; trace silt; trace clay
3-18 Weathered red shale
16 24-45795 80-100 0-3 Fill
3-90 Red shale
90-100 Orange clay seam
100-160 Red shale
17 25-52235 5 0-1 Grass and top soll
1-6 Red silt and clay

6-15

Red weathered shale




Well Permit Number! Well Yield? | Depth in Driller's Log

Number (gpm) Feet®

18 24-27654 25 0-28 Sand and clay mixed
28-105 Hard gray granite

19 24-34395 40 0-16 Overburden
16-340 Gray granite

20 24-35174 20+ 0-2 Clay
2-200 Sandstone

21 25-60174 0.5 0-1 Top soil, fill, boulders
1-3 Red-brown medium sand trace clay
3-150 Red shale

22 24-44640 <5 0-11 Quarry process
11-19.5 Dark brown clays, some sands, some gravels

23 24-46168 4.5 0-28 Clay and broken boulders
28-605 Hard gray granite

24 24-29780 3.5 0-15 Clay mixed with broken rock
15-605 Hard gray granite

25 24-38249 20 0-5 Clay
5-130 Sandstone
130-130.5 Clay
130.5-335 Sandstone

26 25-45726 100 0-20 Soft clay
20-305 Red Brunswick shale

27 24-42890 N/A 0-6 Soil and clay
6-40 Granite

28 24-27868 N/A 0-6 Siltstone gravel; red silt loam
6-25 Dark red siltstone shale
25-31 Gray siltstone shale
31-50 Dark red siltstone shale
50-52 Gray siltstone shale
52-57 Dark red siltstone shale
57-58 Gray siltstone shale




Well Permit Number! Well Yield? | Depth in Driller's Log
Number (gpm) Feet®
58-65 Dark red siltstone shale
65-70 Dark red siltstone shale
29 24-30440 15 0-4 Soil/broken rock
4-150 Granite
30 25-47815 70 0-5 Red clay
5-200 Red Brunswick shale
31 24-40061 N/A 0-2 Top soil
2-12 Red sand and shale
12-22 Red shale
32 24-31636 N/A 0-5 Medium to fine sand, silty
5-250 Rock
33 24-26558 20 0-7 Soil
7-215 Red shale
215-232 Gray shale
232-300 Red shale
34 25-70787 20 0-30 Clay/sand
30-60 Red rock
60-250 Red rock
35 24-38989 40+ 0-3 Fill
3-10 Clay and rock
10-200 Sandstone
36 24-29600 30 0-3 Soil
3-150 Shale and sandstone
37 24-25242 30 0-15 Sand, soil, and clay
15-250 Granite
38 24-6770 N/A 0-8 Overburden
8-198 Blue rock
39 24-39579 50 0-8 Clay and broken rock

8-180

Sandstone




Well Permit Number! Well Yield? | Depth in Driller's Log
Number (gpm) Feet®
40 24-24719 20 0-5 Clay
5-90 Gray gneiss
90-160 Limestone
41 24-24681 4 0-4 Soil
4-170 Argillite
170-340 Limestone mixed
42 24-41366 6.5 0-8 Clay and broken rock
8-300 Sandstone
43 24-27652 15 0-3 Overburden
3-20 Red gneiss
20-22 Gray gneiss
22-26 Red gneiss
26-29 Gray gneiss
29-47 Brown gneiss
47-70 Black gneiss
44 24-35175 30 0-4 Clay
4-220 Shale
45 24-44599 15 0-12 Overlay
12-200 Sandstone
46 24-21638 10 0-4 Overburden
4-33 Shale
33-150 Brown sandstone
47 24-30878 35 0-3 Red clay
3-205 Red Brunswick shale
48 24-17933 12 0-50 Red rock
50-70 Fractured limestone
70-150 Shale
49 24-42806 >1 0-7 Clay and broken rock

7-43

Sandstone/shale




Well Permit Number! Well Yield? | Depth in Driller's Log
Number (gpm) Feet®
50 24-21057 30 0-6
6-180 Gravel and clay
Red shale
51 24-38233 40 0-30 Yellow shale
30-190 Red shale
52 24-41277 30+ 0-2 Soil
2-300 Red and gray shale
53 24-33195 14 0-12 Red clay
12-198 Red slate
54 24-28407 20 0-10 Overlay
10-250 Sandstone
55 24-25410 111 0-30 Soil, overburden, and some stone cobbles
30-318 Red shale
56 24-28026 8 0-8 Overlay
8-350 Gray and red argillite
57 24-45148 2 0-8 Medium brown mason's sand/fill
8-10 Stoneffill
10-14 Yellow/brown shale
14-18 Dark gray granite
58 24-37466 10 0-20 Overburden
20-150 Red rock
59 24-35655 30 0-15 Clay
15-20 Clay and gravel
20-260 Shale
60 24-24617 15 0-6 Soil
6-275 Red shale
61 24-29909 20 0-5 Overburden
5-20 Red shale
20-28 Gray shale




Well Permit Number! Well Yield? | Depth in Driller's Log
Number (gpm) Feet®
28-56 Red shale
56-58 Gray shale
58-220 Red rock
62 24-61245 20 0-6 Clay
6-255 Red shale
63 24-45884 N/A 0-8 Fill sand
8-35 Highly fractured and weathered shale
64 24-24042 22 0-3 Clay-like shale
3-62 Hard red shale
62-170 Red sandstone
65 24-26707 1 0-2 Fill
2-15 Brown silty clay, little fine sand
15-33 Soft red shale; very hard purple red shale with gray
layers
66 24-18030 35 0-40 Clay
40-150 Red rock
67 25-31449 30 0-3 Clay
3-305 Red shale
68 25-43540 35 0-5 Red clay
5-205 Sandstone or shale
69 25-60048 50 0-3 Soil
3-48 Red shale
48-51 Blue shale
51-69 Red shale
69-73 Blue shale
73-300 Red shale
70 24-30173 <3 0-1 Asphalt
3-42 Red-brown coarse to medium gravel; some coarse to
fine sand; little clayey silt (shale)
71 24-29108 1 0-6 Gravel
6-15 Sandy reddish clay

15-25

Red shale




Well Permit Number! Well Yield? | Depth in Driller's Log
Number (gpm) Feet®
72 24-44935 30+ 0-10 Sand and gravel
10-250 Red shale
73 24-30015 30 0-4 Red clay
4-195 Red shale Brunswick Formation
74 24-44048 3 0-5 Red sand, silt
5-10 Weathered shale
75 24-43646 5 0-8 Weathered red shale
8-9 Red shale; competent bedrock
12-45 Gray shale; competent bedrock
76 24-20994 25 0-4 Clay
4-275 Shale
77 25-35045 30 0-2 Top soll
2-100 Gray shale
100-150 Hard shale
150-230 Reddish shale
78 24-28630 50 0-6 Fill
6-7 Coal
7-19 Red clay/soil
19-104 Shale
79 24-45320 <0.5 0-4 Brown silty clay with rock fragments
4-15 Weathered rock fragments, soft drilling
80 25-53708 0.5 0-1 Asphalt and stone
1-4 Red-brown sand
4-6 Weathered red shale
6-7 Hard gray rock, basalt
81 24-35198 5 0-16 Red clay with some sand
16-40 Red shale
82 24-43892 0.5 0-7 Silt and clay

7-10

Weathered shale




Well Permit Number! Well Yield? | Depth in Driller's Log

Number (gpm) Feet®
10-45 Red shale

83 24-27906 0.5 0-8 Sandy dirt fill
8-15 Weathered red shale
15-40 Red shale

84 24-25745 N/A 0-14 Silt with some gravel
14-38 Weathered shale
38-42 Shale

85 24-38829 0.5 0-2 Red-brown silty sand
2-25 Red shale

86 24-29286 40+ 0-3 Top soil
3-130 Shale

130-140 Gray shale

140-240 Red shale

87 24-35456 1 0-0.5 Black top
0.5-2 Gravel
2-14 Clay
88 24-46089 Seepage 0-5 Fill
5-15 Weathered shale
15-40 Red shale
89 24-25621-8 N/A 0-8 Loamy red-brown soil
8-60 Weathered red-brown shale
90 24-42387 Dried up 0-6 Fine red-brown sand, silt
6-33 Red shale bedrock

'N. J. Department of Environmental Protection well permit numbers.
2Well yield in gallons per minute (gpm) as reported by driller at time of drilling.
3Depth below land surface.



