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FOREWORD 

TilE IlECIONAJ. AQUIFER-SYSTEM ANALYSIS PROGRAM 

The Regional Aquifer-System Analysis (RASA) Program was started in 
1978 following a congressional mandate to develop quantitative appraisals of 
the major ground-water systems of the United States. The RASA Program 
represents a systematic effort to study a number of the Nation's most 
important aquifer systems, which in aggregate underlie much of the country 
and which represent an important component of the Nation's total water 
supply. In general, the boundaries of these studies are identified by the 
hydrologic exu'nt of ~ach system and accordingly transcend the political 
suhdivisions to which investigations have often arbitrarily been limited in the 
past. The broad objective for each study is to assemble geologic, hydrologic, 
and geochemical information. to analyze and develop an understanding of the 
svst.em. and to develop pn>dictive capabilities that will contribute to the 
dfective management of the system. The use of computer simulation is an 
important element of the RASA studies. both to develop an understanding of 
thp natural. undis turhc>d hydrologic system and the changes brought about in 
it by human activities. and to provide a means of predicting the regional 
effccts of future pumping or other stresses. 

The final interpretive results of the RASA Program are presented in a series 
of U.S. Geological Survey Professional Papers that describe the geology, 
hydrology, and geochemis try of each regional aquifer system. Each study 
within the RASA Program is assigned a single Professional Paper number, 
and where the volume of interpretive material warrants, separate topical 
chapters that consider the principal elements of the investigation may be 
published. The series of RASA interpretive reports begins with Professional 
Paper 1400 and thereafter will continue in numerical sequence as the interpre-

tiveproductsofsUbSeqUentstu~ ~ ~ 

Dallas L. Peck 
Director 

III 
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RH-: rONAL A<.!.U IFER-SYSTEM ANALYSIS 

HYDROGEOLOGIC FRAMEWORK OF THE 
NEW JERSEY COASTAL PLAIN 

By OTTO S. ZAPECZA 

AB~TR .\( :T 

T his ,'(' !)(wl pl't':OWIiLs t ill' rt'Slilts of 11 wa lt·!" '"PS4 )lIITt'S-oric ntcd sub
Rud:1Ct' ma ppinl-:" p .. og .... Jm wit hin till' Coast.a l Pla in orNew .h-rs..·y. T he 
tll'ClIITCnCl..' li nd (~ollligul'ati()1l of 111 n'giona l hydrogeo logic u nits have 
h(,PIl {h·fj Twd. pri Ill;U"j ly on 1.114.' ha:-;h; of an intA.'q)rl..'tatilln Ilj' horehoie 

j..(('op hy:·;ica l data . The !lim' U</UilCf1.i aud s ix confi ning" Iwell' ;\I'e com· 
posed Of lllll'tlll solidah'd day, s ilt, sand, :lIld J,{ ravl·1 and ":1111:;-«' in age 
fl"Om Crcl.ul'couS to <'2ualt·rn<lry. 

EIl'd. .. i..: and ganlllHl-n lY logs frof)j Iliore l h;Ul 1.00U CUOIs1.a l Pla in 
we ll s wen ' cxalllilit'd . O f lIlt'NC, inlcrpn'liVl' data fnl' :IO~ s ill's were 
Ht· \edA'd. Till lht· basis of \oj..(g'(·d d t'p l-h . qua lity of data, :L nti tial<1 ti i!:!tribu
l ion, to pn'pm'c stl'uctu rl' cunlulII' a nd t hi ckllt,l'i!:! 1I1t1Pl'i Ii II' l';u:1I aquife r 
, IIlCI a lhil·klll 'ss nwp fi ll' l',ll'h l'ullfinilig-lx'(\ . 1'ht,:-;(, m,Ip:-;, Itlg-c! hl'r with 
14 hyd"ugl!Olog-ic NL'Clio ll ::>, s huw t hl' gl'hllll'l.ry . Inlt- rn l cx tt'nt.. lind ver · 
til'a l ll nd hlll"i :l.o llta l rt'I:II.in ns hips :llllunl-:" t.he 15 hydmg-l'nloJ! ic units, 

Thl' hydrl)g_'ulngic 1l1i.lpS il llJ S('("\.iollf> s how I hal dist.illl't lowcr, mid
dlc. mul IIPPI '1" .ltlui fl'r s :U'C pre'St'1I1 wit.hin till' Pllt.umac; - Ha ritan
Magllthy " 'Iuifi'r syslt'm tll';U' t hc' J)pl,l\val"l' Hi\'l'r frum fhu'lington 
Cflltilly tu Sall'llI Cfll ttlLy. Although t.ill' IIIWl'l" " qu ire t, i:-; I'l 'cognized 
ollly ill t.his HI" 'a, lIll' Illidd lt, :!llui/c.·r ('xt.('Ilt\:-; illtn t.ht, lIurtheastern 
Cna:-;Lal P lai 11 of Nt'w Jen-;(',Y, where il is st.rat. il-:" raphiclilly l'IJuivaient 
1.(1 t.ht, Farr-in/-:" t.1I1l aquifi"'. T Ill' UPPI' I" aquifcl' ex t.l'nds 1 hmughll ut most 
uf" the New .1t' I·SI'y Cuaskd P laill a nd is s t.I·:ttignlphica ll ,Y cqulva lent 
to t.he O ld Bl'itlJ.{(' t1quifl'r in t.ll(' nOltllt':Istc'I'1I Coasta l Plain . Thl' overly
inl-:" MI'I'chutllvi ll c- WuIKlou !",V confining bcrl is the n UlSll-cgion.llly ex· 
t.('Il:-;ivl' confining het! within tlw N('w Jersl'Y CO:!Hlll l Plain . Its 
lhit:knl'SS I"llllges from II':S:S than 100 It 'e l. nt'a!" tilt, oul.t:·!·fJfJ to n)flt"e than 
4[)() 'i'd alonl-\" tilt' ... ·O .. Hl. T Ill' Elll-:"Ii s htllwn aqllifl'r H,Ysi.e lll ads as a 
s inl-:" Ic aquirt", t.hnlll~houl IIIU!:!t rtf" iL ... suhsllt' l"m'I' l.'x t.t'nl. hUl it con
l<lins t wo walt'r-ht'al'illt-:" N: IIU\:-; III J.X I.-t ~ flf MlIllllluut.h a llt l ( )(;I':tIl Coun
LieH. T he overlying Mars hallt.own WI' nunah confin inJ.: h(.,<1 is a thin, 
Il'aky uml. !"anl.dng in t.hl(·kll('HS rmm l.lfJpmximatl'ly 20 to 80 ff.'Cl. The 
Wenull:th Mount La un'l ;'''Iuif!'!" is iclc'nt.ilif.,t1 in lIw suhs urface 
thrull)!hulit lIll' New .Jcl"st'y COHHlal Plain Sllulhl.'a:-;! of it .... oulcrllp a rea. 

&,d imcn!s t.h:11. IIvl.'dil' 1111' \V(' llI lna h Mllunt.I':lul· .. ,I,UIUifl.'.,' ;Iltd tha t 
an' s uhjact'nt. to lIw majtw aquifl.'l':-I wit.hin lIw Kirk woud Fnn nat ion 
lind t.hl' Cuhalls(',Y S:uHI an' dt':-;t:riht.,tI hydrologif.·:dly as a t:Ull1posite 
I.'tIllliuing hed. 'fllt'sc include t he Nuvc~ink For malu m, Ited Bank Sand. 
Tinton Sand, HOrm'l'Ht.tlwlI Salle!, Villt'C'tl1.t twn Format.ion. Manasquan 
1-'ul"IlI:.It iol1 , Shark l{ivI'J' Furmat.iulI , a lld P illey Point Format.ion a nd 
t.hl' hasa l clay 01" t.lH' Kit'kwnnrl 1<'01"l11al.iol1. T Ilt' Vi lH't ' nt~lwn Forma
lioll functions <IS a n aqllili 'r wit.hi n :Ilo t o lIl ilt.'~ downtl ifJ 41 1' its out
f.TOP m·ea. In an'aH rlll·t.het' tlowlUlil) till' Vint"t'IIt.owll I·'on ll alion fu nc
lions as H conlillin~ Ix,d , 'I' ll(' Piney Point. ' ltjllili'!" is lat.('!'ally !)€r sist -

ent from the southern New J e rsey Coastal Pla in northward into parls 
of Burlington a nd Ocean Count.ies. The Atl a ntic C ity 80Q-foot sand 
of the Kirkwood Formation can be recognized in the subs urface a long 
coaslal a reas of Cape May, Atl antic, a nd southern Ocean Counties, 
but inland on ly a s far west as the extent of the overly ing confining 
bed. In a reas west of the extent of the overlying confini ng bed, the 
Kirkwood Formation is in hydraulic connection with the overlying 
Cohansey Sand a nd younger surficial deposits and functions as an un
confined a quifer. 

INTRODUCTION 

PURPOSE AND SCOPE 

This report is a product of an intensive study of New 
J ersey Coastal Pla in borehole geophysical data made, 
in part, to develop a hydrogeologic framework for use 
in t he U.S. Geological Survey's northern Atlantic 
Coastal Pla in Regional Aquifer-System Analysis (RASA) 
project. A lO-layer ground-water flow model of the New 
Jersey Coastal Plain aquifer system was constructed on 
the basis of the information presented in this report. The 
same information forms part of the basis of the 
hydrogeologic framework for a lO-layer regional flow 
model of the northern Atlantic Coastal Plain from Long 
Island to North Carolina. Correlation of st ratigraphic 
units in the various states of the northern Atlantic 
Coastal Plain is shown in table l. 

The purpose of this report is to define, on a regiona l 
basis, the subsurface occurrence and configuration of 
hydrogeologic units (aquifers and confin ing beds) in the 
New Jersey part of the Atlantic Coastal Plain. This 
multilayer system is shown in a series of st ructure con
tour maps, isopach maps, and hydrogeologic sections 
based primarily on interpretation of geophysical logs. 
Past efforts to understand t he hydrology of the Coastal 
Plain's ground-water resources have been limited by the 
lack of a regional hydrogeologic framework. Documen
tation of the occurrence and geometry of the major 

III 



TABLE I. - Generalized stratigraphic correlation chart of the northern A tlantic Coastal Plain 

ERA SYSTEM SERIES NORTH CAROUI'I;A I VIRGISlA MARYLAND DELAW-\RE S EW JERSEY "' EW YOfU( 

Cape ~far Formalion 
epper PIe'Slocene &.-POSIIi 

Qu;;uernan Pleistocene Unnamed Undifferentiated deposits Undlfferenllaled depoloHs Undlfferenllated deposits Gnd",, 1"S Clay 
L:ndirrerenhated ~Its J;&me<;o Gravel 

Chowan Rj ' er formation 
~ 

Cho"'an Rl\er FOmlallOll g Pliocene 
Yorktown formation Yo rklOwn Formation Yorkto"'n Formallon Un,j,fferenuaied deposits ~bnneno Gra~'eI (P\locene?) 

.s C 
Eao;to~ er Formallon ~ 

Easlou,r IBrandr wlne Penlolluken Formation 
Pungo R.'er Formation 

~ , Formallon Formalion 
Chesapeake GTOIJp Bndgeton Formallon , SI. Mary~ Formallon f SI. Marys Formation undi"ided Cohan~) s...nd Mlixene Belgrade Formalion l= Choptank Fo rm.dion l= Choptank Formallon Klrk .. 'ood Formallon 

CenozoIC 
~ 

Cahen Formalion ~ 
Calven FormatIOn 

Ohgocene RI,er Bend Format lOl1 Unnamed 
TeniaI"}' 

Chickahominy Formahon 

E",,~ Castle Ha)ne Formation 
Plne~ POint Formanon Piney Point Fo rmaliOTI Pine) Point Formalioo Piney Poim Formalion 

Nanjemoy Formal ion SanJemoy Format tOO Shark Jh"er Formallon :----;:-
Sanjemoy Formation 

1 
Manasquan Formation 

!l.-Iarlboro Cia" C 

A~ia Format ion Aqula Formation ~~ Vincentown Formation ~ VincenlO .. 'n Formallon 

Paleocene Beauforl Formation ~ Brightseat Formalion Bnglu!.eat Formanon ~:3 HornerSlo .. n FormaliOll Hornersto .. 'n s .. '" • • 
Se~'em Formalion §:. Tinton Sand 

Se'WCrn Formation Red Bank Sand ."lonmouth Group 

~] !>.:a' es,n);. FOrmllllOn 
Pttdee format IOn ~lounl Laurel Sand , Mount Laurel Sand 

Upper CrelaCeou~ Black Creek Formation Mattaponi Formalion Maf"$halho .... n Formation 
~ Wenonah Formallon 

<3 Marshalliown Fonnation 
Mala ... an Formation Englisht O\o.·n Form:ltion Englishlown FOffTl3lion MatalOocan Group 

Middendorf Formallon 
Woodbul)' Clay j Woodbul)' Clay 

CrelaCcous 
Merchant,ille Formation Merchantllille Formation 

Mesozoic 

Cape Fear Formation Magorhy Formatio n MagOlh~ Formation Mag01h) Formation MagOlhy Formalion 

Rari tan Formation Rantan I Clay membu 
Formation Lloyd Sand 

~b" 

Patapsco Formation ~ PalapSCO Formation 
,~ 0 

Lower Cretaceous Unnamed 
Eo 

~ Arundel Fonnalion Potomac Formation Potomac Group 
~$ 

Patuxent Fomlation 5 Paluxent Formation 
~ 

JuraMie (?) Upper Jurassic (1) Unnamed 

Mochficd Irom MeIsler . 1980. fig. 4. 



HYllIto<:EOI.O<:1{' FRAMEWORK OF THE NEW J ERSEY COASTAL PLAIN B3 

a quife r::; and confini ng uccls provides a fi r mer basis for 
morc real is l ic water-management decis ions. 

L O CATION AND E XTENT 

The New Jersey Coasta l Plain t'xtends from Delaware 
Bay in the southwest to Raritan Bay in the northeast, 
a nd from the Fa ll Line in the west to the Atlantic Ocea n 
in the east (fig . 11. It is approximately 4,200 mi' and is 
part of t he Inrger Atla nt ic Cuastal Plain tha t extends 
from Florida to Newfoundla nd and eastwa rd to the edge 
of the Conti nental She lf. The a rea of st udy includes all 
of Monmouth, Burlington, Ocean, Camden, Gloucester , 
Salem, Atla ntic, Cumberla nd , and Cape May Counties 
a nd parts uf Midd lesex a nd Mercer Counties. 

1'ltEV IO llS I N V ESTl(~ATI()NS 

Subsurface st rati graphic re la t ionships within the New 
J ersey Coastal Pla in ha ve been documented in a number 
of previous studies. R ichards (1 945) presented a series 
of geologic cross sections outl ining t he subsurface 
st ratigraphy of t he Atla nt ic Coasta l Pla in. Richards and 
other s (1962) produced general ized structure contour 
maps of geologic units of the N ew J ersey Coastal Plain . 
Detai led Cretaceous s ubsurface stratigraphy has been 
deli neated by Perry a nd others (1975) a nd by Petters 
(19761. Brown , Miller, a nd Swain (1972) presented struc
tur e contour maps, gcohydrologic maps, a nd cross sec
tions for 17 ch ronost ratigr aphic uni ts in the Coastal 
Plain from N orth Carolina to New York. 

Numerous county ground-water report s contain sub
~mrface informat ion, incl uding contour maps and cross 
sect ions for loca l hydrogeologic systems. These include 
reports for Monmouth County (Jablonski, 1968), Ocean 
County (Anderson and Appel, 1969), Burl ington County 
(Rush , 1968), Camden County (Farlekas a nd others, 
1976), Gl ouceste r County (Ha rdt a nd Hilton, 1969), 
Sa lcm Coun ty (Rose na u a nd others, 1969), and Cape 
May County (Gi ll , 1962). 

Str ucture contour ma ps for the pre-Cretaceous base
ment, t he Potomac- Rar ita n- Magothy aquifer system , 
and the Me"cha ntv ille- Woodbury confi ning bed were 
p resc nted by Gill and F a rl ekas (1976). Previously 
mapped hydrogeologic units in the nurt hern part of the 
New J ersey Coasta l Plai n include t he Farrington aquifer 
<Farlekas, 1979), the Englishtown a quifer (Nichols, 
1977b), a nd the Wenona h- Mount Laurel aquifer 
(Nemickas, 1976). Nemickas a nd Car swell (1 976) 
presented st rati graph ic and hydrogeologic data for the 
Pi ney Poi n t aqui fer in t he southern Coastal Plain of 
New J ersey. 

WE I ,I.· NU Mnf.:RING SYSTEM 

The well-numbering system on the index map, tables, 
a nd hydrogeologic sect ions in t his report is based on 

PENNSYLVANIA 

~ SCALE 1:2,000,000 ,.. 
-V.z. 0 10 20 30 MILES 

.", I , 
'" 

39° I I I I 
0 10 20 30 K1LOMETERS 

FIGURE I.- Locat ion of study area . 

the numbering system used by the U .S . Geological 
Survey in New J ersey s ince 1978. The well number con
sist s of a county code number and a seque nce number 
assigned to the well within the county. Code numbers 
for the New J ersey Coast a l Plain counties are: 

1------Atlantic 
5 -----Burlington 
7----Camden 
9----Cape May 

ll----Cumberland 
15 - ---Gloucester 

21 -------M ercer 
23 ------- Middlesex 
25 ------Monmouth 
29 -----Ocean 
33 Salem 

A representat ive well number is 15-137 , designating the 
137th well inventoried in Gloucester County. 
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well-drilling contractors for providing borehole informa
t ion, including geophysical logs, drillers logs, and well 
records. 

SUMMARY OF NEW JERSEY 
COASTAL PLAIN GEOLOGY 

STHUCTliHAL Sf<:TTIN(~ 

The New J ersey Coastal Plain is a seaward-dipping 
wedge of unconsolidated sedi ments that range in age 
from Cretaceous to Holocene (table 2). These sediments , 
for the mORt part, are compoRed of clay , silt, sand, and 
brravel and are claHsified as continental. coastal , or 
marine-type deposits. The Cretaceous and Tertiary 
sediments generally strike northeast- southwest and dip 
gently to the southeast 10 to 60 ftlmi. Overlying deposits 
of Quaterna ry age, where present, are eSRentially flat
lying. The Coastal Plain deposits thicken seaward from 
a featheredge at the Fall Line to more than 6,500 ft at 
the southern tip of Cape May County (Gill and Farlekas, 
1976). 

The initial deposition of Coastal Plain sediments 
began during the Late Jurassic or Early Cretaceous after 
formation of the early Atlantic Ocean (Sheridan, 1974b, 
p. 465). During the Mesozoic a nd Cenozoic Eras, block
faulting of the basement created highs and lows on the 
basement surface along the Atlantic continental margin 
(Sheridan, 1974b, p. 401). These basement highs and 
lows had a direct influence on sediment accumulation 
and dispersal patterns (Owens and Sohl , 1969, p. 237). 
Three basement structural elements recognized in the 
New J ersey Coastal Plain are the Raritan embayment, 
the South New J ersey uplift, and the Sa lisbury embay
ment (pI. 11. Individual units generally are thicker in 
the embayment areas, and depositional fac ies changes 
are common between adjacent tectonic features (Olsson, 
1978, p. 941). 

The pre-Cretaceous basement-bedrock complex that 
lies unconformably beneath the unconsolidated Coastal 
Plain deposits consists mainly of Precambrian and lower 
Paleozoic rocks. Locally, along the Fall Line Uig. 1) in 
Mercer and Middle:-rex Counties, Triassic and Jurassic 
rocks underlie the unconsolidated sedi ments. The 
altitude of the top of the bedrock surface is shown on 
plate 1. Contours showing the basement sur face in areas 
where the depth to bedrock is 1,000 ft or less are based 
primarily on well and test hole data, whereas in downdip 
a reas th e primary control is based on seismic data (Gill 
and Farlekas, 1976). 

DF:I'()SITIONAL IIISTOHY 

The oldest group of sediments deposited on the base
ment surface within the New Jersey Coastal Pla in con-

sists of Cretaceous continental deposits of the Potomac 
Group (table 2). Thls unit consists of alternating clay, 
silt, sand, and gravel and is a major part of the thick 
sedimentary wedge in the Salisbury embayment area 
of extreme southern New Jersey. The overlying Raritan 
Formation consists of fluvial-continental deposits in out
crop and in the shallow subsurface that are lithologically 
similar to the Potomac Group sediments. However, in 
downdip areas near the coast, glauconite and shell beds 
indicate that the Raritan Formation is mostly ma rine 
(Richards, 1961, p. 1755; Petters, 1976, p. 92). The 
Magothy Formation unconformably overlies the Raritan 
Formation and is a sheetlike deposit composed primarily 
of coarse beach sand and other associated near-shore 
marine deposits (Perry and others, 1975, p. 1535). 

Upper Cretaceous sediments and most Tertiary 
sediments overlying the Magothy Formation were 
deposited in various shelf and beach environments 
created by alternating transgressive and regressive seas. 
Glauconite is common in this part of the geologic sec
tion and is indicative of mid- to outer-shelf deposit ion 
(Owens and Sohl, 1969, p. 259). Silty and clayey 
glauconitic sands are generally considered to form in 
marine environments characterized by slow rates of 
clastic sedimentation (Owens and Sohl , 1973, p. 2833). 
According to Olsson (1975, p. 17), much of the glauconite 
originated from the fecal pellets of mud-burrowing 
organisms and formed in the mud substrates of these 
deeper offshore areas. 

Heavy concentrations of glauconite in association with 
very fine grained sediments are recognized in the New 
Jersey Coastal Plain as transgressive deposits laid down 
during major incursions of the sea. Such units include 
the Merchantville, Marshalltown, and Navesink Forma
tions, the Hornerstown Sand, and the Manasquan For
mation. In contrast, coarsening-upward sequences that 
overlie the major glauconitic units are termed regressive 
beds. These beds were deposited in inner-shelf, near
shore, and beach areas during the slow retreat of the 
sea. Such units include the Englishtown Formation, 
Wenonah Formation, Mount Laurel Sand, Red Bank 
Sand, Vincentown Formation, Kirkwood Formation, and 
Cohansey Sand. Generally, transgressive deposits form 
confining beds within the Coastal Plain and regressive 
deposits form aquifers. 

The long period of marine deposition in the study area 
ended after the deposition of the Miocene Cohansey Sand 
(Carter, 1978, p. 934). Continental deposition returned 
to the Coastal Plain during late Tertiary and 
Quaternary times. The Beacon Hill Gravel, and the 
Bridgeton, Pensauken, and Cape May Formations are 
primarily composed of fluvial sands and gravels (Owens 
and Minard, 1979, p. Dl). 
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FIGURE 2.-Response of electric and gamma-ray logs to lithology. 
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HYDROGEOLOGIC FRAMEWORK 

COHHELATION METHODs 

Most regional subsurface mappi ng in the New Jersey 
Coastal Plain has been based on formal I(~ulogic (rock
stratigraphic) and chronologic (time-stratigraphici units 
that have been defined by lithologic a nd biostratigraphic 
correlations from we ll samples_ Definition of (,he re
g ional hydrogeologic floamcwork is necessary because, 
in many cases, hydrogeoloh';c-unit boundaries difTer from 
formal stratiJ..,rraphic boundaries. For example, a geulogic 
formation may cont.ain more than one aquifer, a forma
tion may function as an aquifer in one area and as a con
fining bed in another. or an aquifer or a confining bed 
may be composed of s(,veral 14eo1ogic formations. 

Geophysical data for more than 1,000 sites were 
reviewed_ Of these, 302 sites were selected for inel usion 
in the framework on the basis of their location and the 
quality and pertinence of their associated geophysical 
data. Subsurface correlations are based primarily on 
interpretation of e lectric a nd gamma-ray logs_ Dis
tinctive s ignatures or patterns on e lectric and gamma
ray logs were found to mark contacts between aquifers 
and confining beds more reliably than drillers' logs or 
geologists' descriptions of drill cuttings, 

U)(: IN'l'l::lllJUI::'I '/\TION 

The response of electric a nd gamma-ray logs to 
lithology is illustrated in figure 2_ The el('ctric logs used 
in this report are dua l-track logs that include the 
spontaneous-potential (SP) curve on the left-hand track 
and a conventional single-point resistance curve on the 
right-hand track. The el~ctric log is obtained by lowering 
an electrode into a fluid-filled uncased borehole and 
simultaneously recording the corresponding e lectrical 
measurements at the surface, 

The spontaneous-potential curve is a record of depth 
versus small changes in voltage, measured in millivolts, 
caused by electrochemical reactions that develop be
tween the borehole fluid and the surrounding formation 
materials (Keys and McCary, 1971 , p_ 24)_ In general, 
sands cause negative defl ections to the left and clays 
cause positive deflections to the rigbt. However, if the 
borehole mud is more saline than the formation water, 
reversals of the spontaneous-potential curve can occur, 
causing negative deflections opposite the clay beds and 
positive deflections opposite the sands_ 

The single-point resistance curve is a record of depth 
versus electrical resistance, measured in ohms, of for
mation materials penetrated by the borehole (Keys a nd 
McCary, 1971, p_ 35)_ It is directly related to the qual
ity. quantity, and distribution of formation water 
(Guyod, 1957, p_ 2)_ Sand and gravel are generally more 

resistant to the flow of electric current and cause sharp 
defl ections to the right on the electric log, In contrast, 
silt and clay are less resistant materials and cause 
deflections to the left. The electric log is strongly afTected 
by brackish water and saltwater in the formations_ 
Salinity decreases the electrical resistance of the forma
tion and causes baseline deflections to the left on the 
single-point resistance curve, However, the salty aquifer 
can generally be determined by sharp negative-potential 
deflections on the spontaneous-potential log_ Another ex
traneous factor that can affect the signature on electric 
logs is a change in borehole diameter, which can be 
caused by drilling, caving, or mud-cake buildup on the 
borehole wall. 

Gamma-ray logs are graphical plots of the rate of emis
sion of gamma rays emitted by the formations 
penetrated by the borehole_ Unlike the electric log, the 
gamma-ray log can be obtained in a cased hole, without 
borehole fluid , and is unaffected by the presence of 
saltwater within formations_ In general, silt- and clay
bearing sediments show much bigher natural gamma 
activity than do clean quartz sands and carbonates_ This 
is because of the ability of clays to concentrate radio
acti ve elements through ion exchange and adsorption_ 
Feldspars and micas, which readily decompose into clay, 
also contain small proportions of tbe gamma-emitting 
radioisotope potassium-40 (Keys and McCary, 1971, 
p. 65). Gamma radiation increases to the right on the 
gamma-ray log_ Therefore, permeable sediments such as 
sand and gravel generally have low radioactivity and 
cause log deflections toward the left, whereas relatively 
higher radioactive silt and clay cause log deflections 
toward the right_ Additional factors that must be con
sidered in gamma-ray log interpretation are related to 
we ll construction_ These include changes in borehole 
di ameter, type of casing, multiple or single casing, 
gravel pack, grout a long the outside wall of the casing, 
and well development. All of these can cause shifts on 
gamma-ray logs that are not necessarily related to 
changes in lithology_ 

The alternating sequences of clay, silt, sand, and 
gravel that are present in the unconsolidated sediments 
of the Coastal Plain make the use of electric and gamma
ray logs ideal for lithologic correlation_ More detailed 
information about the application of borehole geophysics 
to water-resources investigations can be found in Keys 
and McCary (1971). 

DATA PRESENTATION 

The hydrogeologic framework of the New J ersey 
Coastal Plain is illustrated in a series of structure con
tour and isopach maps at a scale of 1:500,000_ The maps, 
together with 14 hydrogeologic sections, show vertical 
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and horizontal relationships among the 15 regional 
hydrogeologic units mapped. 

Outcrop areas shown on the hydrogeologic maps were 
modified from those compiled by J .P. Owens in 
Miscellaneous Geologic Investigations Map I- 514- B 
(U.S. Geological Survey, 1967). In places, subsurface 
hydrogeologic units mapped constitute only the sandy 
or clayey parts of specific geologic formations and make 
up an undefined pa rt of the outcrop. Therefore it should 
be noted that the outcrop areas shown on the structure 
contour and thickness maps cannot be considered the 
outcrop areas for these hydrogeologic units. The outcrop 
areas, however, can generally be used to estimate up· 
dip limits of aquifers and confining beds and to approx
imate lines of zero thickness. 

Information on the well s used to construct the frame
work is gi ven in table 3 (at back of report). The infor
mation for each well includes the U.S. ert.,.,lob';cal Survey 
well number, latitude, longitude, local well identifier, 
municipality, and total depth logged. If a geophysical 
log of the well appears in a hydrogeologic section, the 
name of the section is g iven in the last column. 

The location of the wells listed in table 3 and the lines 
of the hydrogeologic sections shown on plates 3, 4, a nd 
5 are shown on plate 2. The hydrogeologic sections 
shown on plates 3, 4, and 5 are referenced throughout 
the section on "Aquifers and Confining Beds." 

The hydrogeologic control data for each s ite are listed 
in table 4 (at back of the report). Table 4 contains the 
U.S. Geological Sw-vey well number, the altitude of the 
land surface, and the altitude of the top and bottom of 
each aquifer unit penetrated by each well . This table 
facilitates a rapid view of the hydrogeologic section at 
any s ite and is useful for calculating thicknesses if alter
native divisions of hydrogeologic units are required. 

AQUlfo'ERS AND <..:ON.FlNINC BEDS 

p(r('() rv\A( :- K /\ R 1'1 '1\ N- rv\AC ;( )" 1'11 \' M.ll r I FER SYS' I 'Ef\\ 

In New Jersey, sediments of the Cretaceous Potomac 
Group, and the Raritan and Magothy Formations have 
generally been combined and described as a single 
hydrologic unit (Barksdale and others, 1958, p. 92) or 
as an aquifer system (Gill and Farlekas, 1976 and 
Luzier, 1980). This approach has been widely used 
because the individual formations are lithologically in
distinguishable from one another over large areas ofthe 
Coastal Plain. In addition to the problems encountered 
in differentiating these sediments, Barksdale and others 
(1958, p. 91) considered the major aquifers within these 
units to be interconnected over some distance, although 
in many areas they were locally di stinct. 
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FIGURE a.-Lithologic subdivision of the 
Raritan and Magothy Formations in 
the Raritan e mbayment. <Modified from 
Christopher, 1979, fig. 2.) 

In the outcrop area of the Raritan and Magothy For
mations near Raritan Bay. nine distinct units have been 
recognized (fig. 3). The lithologic subdivision of the 
Raritan Formation reported by Ries and others (1904) 
was modified by Berry (1906) and by Barksdale and 
others (1943, p. 18). These early reports included the Old 
Bridge Sand Member and the Amboy Stoneware Clay 
Membe,· as part of the Raritan Formation. Owens and 
others (1968) redefined the Magothy Formation and, on 
the bas is of unpublished palynological work by Wolfe 
and Pakiser, included the Amboy Stoneware Clay 
member u" part of the Magothy along with the Morgan 
beds and the Cliffwood beds. Subsequently, Wolfe and 
Pakiser (1971, p. B41) reassigned the Old Bridge Sand 
Member as the basal member of the Magothy Forma
tion. On the basis of spore and pollen analysis and in
terpretations of borehole geophysical and lithologic logs, 
Perry and others (1975, p. 1542) have traced the in
dividual members of the Raritan and Magothy Forma
tion" into the deeper subsurface of Monmouth and Ocean 
Counties (fig. 4). 
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In the northern Coastal Plain, in parts of Mercer, 
Middlesex, and Monmouth Counties, two major aquifers 
have previously been defined within the Potomac
Raritan-Magothy aquifer system: the Farrington 
aquifer and the Old Bridge aquifer (Barksdale and 
others, 1943; Farlekas, 1979). The Farrington aquifer 
is composed primarily of the Farrington Sand Member 
of the Raritan Formation, and the Old Bridge aquifer 
is composed mainly of the Old Bridge Sand Member of 
the Magothy Formation. 

In the southern Coastal Plain of New Jersey, water
bearing zones withi n the Potomac Group and the 
Raritan and Magothy Formations have generally been 
considered to function together as one hydrologic unit. 
The lithologic subdivisions of the Raritan a nd Magothy 
Formations recognized in the Raritan embayment are 
not evident in their outcrop area near the Delaware 
River (Owens and Sohl, 1969, p. 239-242). However, in 
an intensive study of the Potomac-Raritan-Magothy 
aquifer system in the Delaware Valley between Tren
ton and the Delaware Bay, Gill and Farlekas (written 
commun., 1970) subdivided the aquifer system, on the 
basis of geologic and geophysical well logs, into three 
aquifers, designated lower, middle, and upper, and two 
interjacent confining layers. Farlekas and others (1976) 
a lso show a three-aquifer breakdown of t he system in 
Camden County. 

Within t he Potomac-Raritan-Magothy aquifer 
system, five mappable hydrologic units of varying ex
tent are defined in this report . The five units include 
three aquifers, designated lower, middle, and upper, on 
the basis of stratigraphic position within the system, and 
two confining beds that lie interjacent to t he aquifers. 

LOW I' R AQIIII' I:: R 

The altitude of the top of the lower aquifer and the 
aquifer's thickness a re shown on plate 6. The lower 
aquifer has the most limited extent of the three aquifers 
within the Potomac-Raritan- Magothy aquifer system. 
It lies on the bedrock or weathered bedrock surface from 
northwestern Burlington to Salem Counties and is 
recognizable in the subsurface for approximately 8 to 
12 mi downdip from the northwestern extent of the un
differentiated outcrop area of the Potomac Group and 
the Raritan Formation. In the updip direction, the 
aquifer thins and wedges out as successively younger 
beds overlap the bedrock surface (section G- G', pI. 4)_ 
To t he north, the lower aquifer thins and wedges out 
against a local basement high in the vicinity of Mount 
Holly in Burlington County (section 1-8, pI. 4). In the 
downdip direction, the thickness of the lower aquifer in
creases uniformly southeastward to greater than 250 ft. 

The aquifer thicknesses shown on plate 6 reflect the 
total thickness ofthe unit. Because of the fluvial deposi
t ional history of the Potomac and Rarita n sediments in 
this area, considerable amounts of silt and clay a re 
locally interbedded with the sand and gravel of the lower 
aquifer. Therefore, percentages of sand estimated from 
geophysical logs are a lso indicated on the thickness map 
for the lower aquifer. In most places, sand makes up 
more than 70 percent of the lower aquifer. Silt and clay 
beds within the lower aquifer are most prominent in 
Salem County. The lower aquifer in Salem County is 
similar and probably equivalent to the lower hydrologic 
zone of the Potomac Formation described by Sundstrom 
and others (1967, p. 18) within New Castle County, Del., 
located across the Delaware River adjacent to Salem 
County. 

Southeast of the area contoured on plate 6, very few 
wells have penetrated the lower section ofthe Potomac
Raritan- Magothy aquifer system. Hence, the lower 
aquifer cannot be differentiated from overlying and 
underlying units in the deeper subsurface on the basis 
of available geophysical data (section H - H', pI. 4). 

The lower aquifer is used for water supply primar ily 
in northwestern Gl oucester County. northwestern 
Camden County, and adjoining northwestern Burling
ton County. In southwestern Gloucester County and 
Salem County, use of the lower aquifer is limited owing 
to higher chloride concentrations (Luzier, 1980, fig_ 2; 
Fusillo and Voronin, 1981, table 3). 

COi'l HNINC IklJ BETWEFN T ill· 

LOWER ANI) MlDULE AI,2.LIFICKS 

The confining bed overlying the lower aquifer of the 
Potomac- Raritan- Magothy aquifer system is composed 
primarily of very fine grained silt and clay sediments 
of the Potomac Group and the Raritan Formation. The 
thickness of the confining bed between t he lower a nd 
middle aquifers is shown on plate 6. On geophysical logs, 
the confining bed is recognizable in t he subsurface over 
approximately the same a rea as the lower aquifer, from 
southern Burlington County to Sa lem County and 
within 12 mi of the outcrop area of the Potomac Group 
and the Raritan Formation. This confining bed is less 
than 50 ft thick over half its mappable extent. Confming
bed thicknesses generally increase downdip toward t he 
east. However, the thickening of this unit is not uniform 
because of local lensing between silt, sand, and clay, 
especially in Camden and Gloucester Counties. The con
fining bed exceeds 100 ft in thickness in downdip areas. 

Min!)! I· A~LlfFR 

The mappable extent of the top of the middle aquifer 
is shown· on plate 7. The middle aquifer extends from 
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the Delaware River adjacent to Salem County to Raritan 
Bay in the northeastern Coastal Plain. Between Salem 
County and northern Burlington County, the middle 
aquifer has been t raced in the subsurface within a 10-
to 12-mi band that parallels the outcrop area. In the un
contoured areas downdip, the middle aquifer, like the 
lower aquifer, cannot be distinguished from other beds 
within the Potomac Group and the Raritan Formation . 

Northeast of Burlington County, the middle aquifer 
is the equivalent of the Farrington aquifer described by 
Farlekas (1979). Hydrogeologic section I-B (pI. 4) shows 
t he lateral continuity of the middle aquifer near the 
Delaware River and the Farrington aquifer recognized 
in t he northeastern Coastal Plain. In the northeastern 
Coastal Plain, the top of the middle aquifer is persistent 
in the deeper subsurface of Monmouth and northern 
Ocean Counties (hydrogeologic sections, pI. 3). 

Aquifer thickness and percentages of sand of the 
middle aquifer are shown on plate 8. In the northern 
Coastal Plain, the thickness of the middle aquifer ranges 
from less than 50 ft in and near the outcrop to more than 
150 ft near the junction of Mercer, Middlesex, and Mon
mouth Counties. Although the top of the middle aquifer 
can be traced into northern Ocean County, it is not 
possible, relying solely on geophysical data, to separate 
it from underlying sediments within the Potomac
Raritan-Magothy aquifer system. Therefore, thickness 
contours have not been extended farther downdip into 
Monmouth and Ocean Counties. 

The predominantly sandy nature of the undifferen
tiated sediments between the bedrock surface and the 
top of the middle aquifer in northern Ocean County is 
evident from the geophysical logs for sections D-D' 
(pI. 3) and K- C' (pI. 5). This undifferentiated zone within 
the Potomac-Raritan-Magothy aquifer system has 
become important in recent years. A number of large
production public·supply wells in northern Ocean 
County are equipped with multiple screens so as to tap 
sandy beds in this zone. More detailed studies are needed 
to determine what effect heavy ground-water 
withdrawals from this zone may have on updip differen
tiated aquifers within the Potomac-Raritan-Magothy 
aquifer system. 

Between Salem and Burlington Counties near the 
Delaware River, percentages of sand and aquifer 
thicknesses ofthe middle aquifer are more variable over 
shorter distances than in the northeastern Coastal Plain 
of New Jersey, where sand generally ranges from 75 to 
85 percent. In and near the outcrop area near the 
Delaware River, sand ranges from 60 to 100 percent. In 
this area, lithologic variability and abrupt changes in 
the thickness of individual sand and clay beds within 
the unit are common. 

In the Delaware Valley, the most productive and 
developed areas for ground-water withdrawals from the 
middle aquifer are located between northwestern 
Bur lington and north western Gloucester Counties. As 
in the lower aquifer, discontinuous silt and clay beds are 
common within the middle aquifer in Salem County. 

C ON F1NI :.IG B.EU BETWE.l:.N TIlE 

MIDDLE AND UPPER AQUIFERS 

The thickness of the confining bed between the middle 
and upper aquifers of the aquifer system is shown on 
plate 9. In the northeastern Coastal Plain of New Jersey 
this confining bed is equivalent primarily to the Wood
bridge Clay Member of the Raritan Formation. The 
Woodbridge Clay is a thin- to thick-bedded sequence of 
micaceous silts and clays (Owens and Sohl, 1969, p. 239). 
Locally, the confining bed may also include the clayey 
lithofacies of the Sayreville Sand Member and the South 
Amboy Fire Clay Member, both of the Raritan Forma
tion (Farlekas, 1979, p. 16). In the downdip areas of 
Burlington, Ocean, and Monmouth Counties, this con
fining bed may be the equivalent of the Bass River For
mation proposed by Petters (1976). 

The thickness of the confining bed generally increases 
from around 50 ft in and near the outcrop to more than 
150 ft toward the southeast, with some local thicknesses 
in excess of 200 ft. However, locally, in northern 
Gloucester and Camden Counties near the Delaware 
River, the confining bed between the middle and upper 
aquifers is less than 20 ft thick. 

U PP ER AQU I FER 

The upper aquifer is the most extensive unit of the 
Potomac- Raritan-Magothy aquifer system, and it co
incides most closely with a single geologic unit, the 
Magothy Formation. It is recognizable on geophysical 
logs that penetrate the section throughout the New 
Jersey Coastal Plain (pis. 3-5). 

The altitude of the top and the thickness of the upper 
aquifer are shown on plates 10 and 11, respectively. In 
the northeastern Coastal Plain the upper aquifer is the 
equivalent primarily of the Old Bridge Sand Member 
of the Magothy Formation. Locally, the aquifer also in
cludes the Sayreville Sand Member of the Raritan For
mation, where the South Amboy Fire Clay Member is 
thin or missing (Farlekas, 1979, p. 22). The upper aquifer 
decreases in thickness from greater than 200 ft in the 
northeastern Coastal Plain to approximately 50 ft in 
Cape May County. It is composed predominately of 
permeable coarse-grained sediments. Clay beds are 
generally thin and localized. Therefore, percentages of 
sand are not included on the thickness map for the upper 
aquifer. 



B12 REGIONAL AQUIFER-SYSTEM ANALYSIS 

In the Raritan embayment, the Magothy Formation 
thickens rapidly and includes the interbedded sand, silt, 
and clay sequences of the Cliffwood and Morgan beds 
(Perry and others 1975, p. 1543). These beds are rec
ognized only locally in outcrop and in the subsurface of 
the Sandy Hook Bay area. Perry and others (1975, 
fig. 11) show that downdip the Cliffwood and Morgan 
beds interfinger and pinch out within the Merchantville 
Formation and the Woodbury Clay (fig. 4). The top of 
the upper aquifer in the Sandy Hook area, as mapped 
in this report (pI. 10), is the top of the Old Bridge Sand 
Member of the Magothy Formation. Therefore, the 
thickness of the upper aquifer (pI. 11) in the Sandy Hook 
area does not include the overlying Cliffwood and 
Morgan beds of the Magothy Formation. 

MERCHANTVILLE- WOODBURY 
CONfiNING BED 

The confining bed overlying the upper aquifer of the 
Potomac-Raritan-Magothy aquifer system is composed 
primarily of sediments of the Merchantville Formation 
and the Woodbury Clay of Late Cretaceous age. The 
Merchantville Formation is the oldest outcropping 
glauconitic unit in the New Jersey Coastal Plain . In ad
dition to glauconite beds, the unit also contains thin· to 
thick-bedded sequences of micaceous clays and clayey 
silts. Locally within Camden County and parts of 
Gloucester County, Farlekas and others (1976, p. 53) 
mapped a sand unit within the Merchantville Forma
tion as much as 30 ft thick that supplies water for small 
domestic needs. The overlying Woodbury Clay is essen
tially a thick, massi ve, clayey silt (Owens and Sohl, 
1969, p. 242). The contact between the underlying upper 
aquifer of the Potomac-Raritan-Magothy aquifer 
system and the Merchantville-Woodbury confining bed 
is distinct and easily detected on geophysical logs (pIs. 
3-5). 

The Merchantville-Woodbury confining bed is the 
most extensive confining bed within the New Jersey 
Coastal Plain. It functions as an effective confining layer 
between the upper aquifer of the Potomac-Raritan
Magothy aquifer system and the Englishtown aquifer 
system. It is also the major confining bed between the 
upper aquifer and the Wenonah-Mount Laurel aquifer 
in downdip areas to the southeast, where the 
Englishtown aquifer system is absent. The thickness of 
the Merchantville- Woodbury confining bed is shown on 
plate 12. The Merchantville Formation crops out in an 
irregular band between Raritan Bay and the Delaware 
River adjacent to Salem County. The outcrop area of the 
younger Woodbury Clay parallels the Merchantville out
crop but pinches out southwest of Woodbury in 
Gloucester County (Owens and Sohl, 1969, p. 242). 

On plate 12, the line showing the a pproximate 
downdip limit of the Englishtown aquifer system divides 
the map into two areas. Between this line and the out
crop area, the Merchantville-Woodbury confining bed 
lies between the upper aquifer of the Potomac- Raritan
Magothy aquifer system and the Englishtown aquifer 
system. In this area, confining-bed thicknesses range 
from about 100 ft near the outcrop area in Salem County 
to greater than 350 ft in the northeastern Coastal Plain 
of New Jersey. In the northeastern Coastal Plain, low
permeability units of the Magothy Formation overlying 
the Old Bridge Sand Member are included within the 
Merchantville-Woodbury confining bed. These units are 
the Amboy Stoneware Clay Member and the thin inter
calated beds of sand, silt, and clay of the Morgan and 
Cliffwood beds. 

Downdip from the line indicating the limit of the 
Englishtown aquifer system, the Merchantville
Woodbury confining bed lies interjacent to the upper 
aquifer of the Potomac-Raritan-Magothy aquifer 
system and the Wenonah-Mount Laurel aquifer. Here, 
the confining bed also includes silty and clayey 
sediments of the Englishtown Formation and the Mar
shalltown Formation and the fine-grained lower part of 
the Wenonah Formation. Confining·bed thicknesses 
beyond the downdip limit of the Englishtown aquifer 
system range from less than 150 ft in Cumberland Coun
ty to more than 450 ft in Ocean County. 

An abrupt increase in confining-bed thick ness occurs 
along the limit of the Englishtown aquifer system in 
southern Ocean County. This is attributed mainly to the 
greater thickness of silty and clayey sediments of the 
Englishtown Formation in this area and to the absence 
of the lower sand unit of the Englishtown aquifer system 
(section E-E', pI. 3, and section V-A', pI. 5). The change 
in confining bed thickness along the edge of the downdip 
limit of the Englishtown aquifer system becomes less 
apparent toward the southwestern Coastal Plain of New 
Jersey. This is because of the thinning of the 
Englishtown, Marshalltown, and Wenonah Formations 
in this direction. 

ENGLISHTOWN AQUIFER SYSTEM 

The Englishtown Formation, of Late Cretaceous age, 
crops out in the western part of the New Jersey Coastal 
Plain in an irregular band that extends from Raritan 
Bay to the Delaware River adjacent to Salem County 
(pI. 13). Owens and Sohl (1969, p. 244) reported that 
several distinct lithofacies of the formation can be 
recognized along strike. However, in areas where the 
Englishtown Formation is exposed, the primary com
ponents are fine~ to medium-grained sands. 
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Nichols (1977b) described the geohydrology of the 
Englishtown Formation in the northern Coastal Plain 
of New Jersey and recognized that the lithology of the 
Englishtown Formation in the shallow subsurface of 
Middlesex , Monmouth, and northwestern Ocean 
Counties was similar to the lithology in outcrop areas 
toward the west. In these updip areas of the northern 
Coastal Plain of New Jersey, the entire Englishtown 
Formation functions as one aquifer (sections A- A', 
B- B' , and C- C', pI. 3). 

In the deeper subsurface of southeastern Monmouth 
County and northeastern Ocean County, Nichols (1977b, 
p. 12- 15) identified three distinct lithofacies within the 
Englishtown Formation. These included an upper and 
lower sand facies separated by a clayey silt lithofacies. 
Nichols (1977b, p. 22) considered the upper sand 
lithofacies of primary importance in the areas where the 
two distinct sands are present. Only four production 
wells are known to tap the lower sand lithofacies. Two 
wells produce water from the lower sand near Lavallette, 
Ocean County (pI. 13), where the upper sand is absent. 
The other two wells tap both the lower and upper sand 
units in the Lakewood area of Ocean County (Walker, 
1983, p. 32). All other major production wells that tap 
the Englishtown aquifer system are screened in the up
per sand. Nichols (1977a, p. 20) recognized the lower 
sand lithofacies as being lithologically and hydro
logically continuous with the upper sand in updip areas; 
however, because of the lack of data, he included only 
the upper sand as part of the Englishtown aquifer in his 
simulation model of the aquifer. 

The subdivisions of the Englishtown aquifer system 
from updip areas in Ocean and Monmouth Counties, 
where the entire system [unctions as a single water
bearing unit, to down dip areas in northeastern Ocean 
County and southeastern Monmouth County, where 
three distinct lithofacies are present, are shown on sec
tions D-D' and E-E' plate 3, and sections K-C' and 
L' - A', plate 5. 

The structure contours of the top of the Englishtown 
aquifer system are shown on plate 13. Where two sands 
are present within the Englishtown Formation in 
southeastern Monmouth and northeastern Ocean 
counties, the contours represent the top of the upper 
sand. For wells in which the lower sand has been 
recognized, the altitude of the top of the lower sand also 
is given. 

The approximate downdip limit of the Englishtown 
aquifer system is shown on plates 13 and 14. South and 
east of a line paralleling Forked River in Ocean County 
and running through Hammonton in Atlantic County 
and Bridgeton in Cumberland County, the Englishtown 
aquifer cannot be recognized on geophysical logs that 
penetrate the section (well 29-19, section E- E', pI. 3). 

The thickness of the Englishtown aquifer system is 
shown on plate 14. In northern Monmouth County, the 
Englishtown aquifer system thickens from about 40 ft 
near the outcrop area of the Englishtown Formation to 
greater than 140 ft near Red Bank. In this area, as in 
most of Monmouth County, the entire Englishtown 
aquifer system functions as a single water-bearing unit 
(sections A- A' , B- B', and C-C', pI. 3). 

The thickness of the aquifer system shown in 
southeastern Monmouth and northeastern Ocean 
Counties includes the clayey silt lithofacies that lies be
tween the lower and upper sand units. For wells that 
penetrate the entire Englishtown section in this area, 
thicknesses of the upper and lower sand units are given 
in addition to the thickness of the entire aquifer system 
(pI. 14). The aquifer system is thickest where the upper 
and lower sand units are present in the subsurface. 
Thicknesses of the clayey silt lithofacies can be 
calculated from plate 14 by adding the thicknesses of 
the upper and lower sand units and subtracting the total 
from the thickness of the entire aquifer system at that 
point. 

The thickness of the upper sand varies between about 
40 and 110 ft in southeastern Monmouth and north
eastern Ocean Counties. The upper sand thins toward 
the southeast and cannot be identified in the subsurface 
east of Toms River, Ocean County. Only the lower sand 
is recognizable in wells near Lavallette on the barrier 
beach in Ocean County (section V-A', pI. 5). 

As the upper sand unit thins toward the southeast, the 
thickness of the underlying clayey silt lithofacies in
creases (sections D- D'and E- E', pI. 3, and sections 
K- C' and V-A' , pI. 5). The lower sand has a rather 
uniform thickness generally between 30 and 50 ft in 
Ocean County. 

The Englishtown aquifer system thins in outcrop and 
in the subsurface in a southwestern direction (section 
J - J' , pI. 4). In parts of Burlington, Camden, Gloucester, 
and Salem Counties, the aquifer is commonly less than 
40 ft thick. The sands within the Englishtown aquifer 
system in this area are finer grained, and local silt and 
clay beds within the unit are common. The aquifer is 
not a major source of water between Burlington County 
and southern Salem County, owing to the decrease in 
aquifer thickness, the greater proportion of fine-grained 
sediments, resulting in lower yields, and the presence 
of other more productive aquifers (Nichols, 1977b, p. 20). 

MARSHALLTOWN-WENONAH CONFINING BED 

The confining bed overlying the Englishtown aquifer 
system is composed of the Marshalltown Formation and 
the fine-grained lower part of the Wenonah Formation. 
The Marshalltown Formation and the overlying 
Wenonah Formation, both Late Cretaceous in age, crop 
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out in a northeast·southwest trending belt in the 
western part of the New Jersey Coastal Plain (pI. 15). 
The Marshalltown Formation is a thi n, uniform, 
sheetlike deposit of glauconitic silt and sand, usually 
ranging between 10 and 20 ft thick throughout much 
ofthe subsurface of the Coastal Plain. The Wenonah For· 
mation is generally a dark·gray, poorly sorted, 
micaceous, silty, fine quartz sand. The Wenonah For· 
mation a lso contains abundant glauconite in its lower 
part. However, glauconite content diminishes toward the 
top of the unit as the formation becomes coarser grained 
(Owens a nd Sohl, 1969, p. 245). The thickness of the con· 
fining bed between the E nglishtown aquifer system and 
the Wenonah-Mount Laurel aquifer is shown on plate 
15. Most of the variation in confining·bed thickness is 
attributed to the variable thickness of the fine.grained 
lower part of the Wenonah Formation. The 
Marshalltown-Wenonah confining bed ranges in 
thickness from about 20 ft in northern Monmouth 
County to more than 80 ft in Ocean County. The con· 
fi ning bed generally thins toward the southwest. This 
is consistent with the thinning and pinching out of the 
outcrop area of the Wenonah Formation in this direction. 

The thickness of the Marshalltown-Wenonah 
confining bed is shown only over the mappable extent 
of the underlying Englishtown aquifer system. Beyond 
this limit, the sediments of the Marshalltown and 
Wenonah Formations become part of the extensive 
Merchantville-Woodbury confining bed, effectively con· 
fining the upper aquifer of the Potomac-Raritan
Magothy aquifer system from the Wenonah-Mount 
Laurel aquifer. In northeastern Ocean County a t 
Lavallette, where only the lower sand of the 
Englishtown Formation is present, the Marshalltown
Wenonah confining bed is more than 180 ft thick (sec
tions V-V' and E-E', pI. 3, and section V-A', pI. 5). In 
this area, the Marshalltown-Wenonah confining bed in
cludes the fine·grained, low-permeability sediments of 
the Englishtown Formation that overlie the lower sand 
of the Englishtown Formation. 

The leaky nature of the Marshalltown-Wenonah con
fining bed has been discussed by many investigators. 
Nemickas (1976, p. 37) has discussed the effect of ground
water withdrawals from the Englishtown aquifer on the 
Mount Laurel aquifer. Walker (1983) finds similar cones 
of depression for both aquifers in the Lakewood area of 
Ocean County, where no significant pumpage fro m the 
Wenonah-Mount Laurel aquifer has been reported. 

WENONAH-MOUNT LAUREL AQU IFER 

The Wenonah-Mount Laurel aquifer is composed of 
the coarse-grained fraction of the Wenonah Formation 
and the Mount Laurel Sand, both Late Cretaceous in 

age. The sediments generally increase in grain size 
toward the top of the aquifer. The major component of 
the aquifer is the Mount Laurel Sand. 

Structure contours for the top of the Wenonah-Mount 
Laurel aquifer are shown on plate 16. The Wenonah
Mount Laurel aquifer can be traced in the subsurface 
throughout the New Jersey Coastal Plain southeast of 
its outcrop area. The aquifer is easily identified on 
gamma-ray logs below the high radiation kick of the 
Navesink Formation (section J-J', pI. 4). 

The thickness of the Wenonah-Mount Laurel aquifer 
is shown on plate 17. In the northeastern Coastal Plain 
of New Jersey aquifer thicknesses generally range from 
40 ft to greater than 100 ft. Thicknesses between 60 and 
80 ft are common throughout wide areas of Monmouth 
and Ocean Counties. In the northeastern Coastal Plain 
of New Jersey the aquifer is used mainly in southeastern 
Monmouth and northern Ocean Counties. The thickest 
parts of the aquifer are within 10 to 15 mi of the out
crop area of the Mount Laurel Sand in Burlington, 
Camden, Gloucester, and Salem Counties, where 
thicknesses of 100 to 120 ft are common. After reaching 
maximum thicknesses greater than 120 ft in the 
southwestern Coastal Plain of New Jersey, the aqu ifer 
thins gradually toward the southeast to less than 25 ft 
in Cape May County. 

Water in the aquifer contains more than 250 
milligrams per liter (mglL) chloride in most of 
Cumberland County, the southern half of Atlantic 
County, and all of Cape May County, based on the 
altitude ofthe 250 mglL isochlor shown by Meisler (1981, 
fig. 2). All production wells that tap the Wenonah
Mount Laurel aquifer between northern Burlington 
County and southern Salem County are within 10 mi 
of the outcrop area of the Mount Laurel Sand. 

COM PO SITE CONFIN ING BED 

Overlying the Wenonah-Mount Laurel aquifer and 
subjacent to the major aquifers within the Kirkwood 
Formation and the Cohansey Sand lies a complex series 
of geologic units ranging in age from Late Cretaceous 
to Miocene. The predominant lithology of most of these 
units consists of silty a nd clayey glauconitic quartz 
sands. The un its have low to moderate permeabilities 
and are generally grouped together and described 
hydrologically as a composite confining bed (Rush, 1968; 
Anderson and Appel, 1969; Nemickas, 1976). This con
fining bed consists of the Navesink Formation and, 
depending on location within the Coastal Plain, can in
clude most or only a few of the following geologic units: 
Red Bank Sand, Tinton Sand, Hornerstown Sand, 
Vincentown Formation, Manasquan Formation, Shark 
River Formation, Piney Point Formation, and basal clay 
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of the Kirkwood Formation. Parts of the Red Bank Sand, 
Vincentown Formation, and Piney Point Formation con· 
tain fairly permeable sands that locally are used as 
sources of water. Although the aquifers within the 
Vincentown and Piney Point Formations are considered 
minor, they are regionally extensive in the New Jersey 
Coastal Plain. Framework information for the Vincen· 
town aquifer and the Piney Point aquifer is presented 
following the discussion of the composite confining bed. 

The outcrop area and the total thickness of the geologic 
units incorporated in the composite confining bed are 
shown on plate 18. The northwestern edge of the out· 
crop is the downdip limit of the outcrop of the Mount 
Laurel Sand. The southeastern edge of the outcrop is 
bounded by the updip limit of the outcrop of the 
Kirkwood Formation. The clay bed at the base of the 
Kirkwood Formation has been excluded as part of the 
outcrop of the composite confining bed because its out· 
crop has not been mapped separately from the sand of 
the Kirkwood Formation. However, the clay bed is in· 
cluded as part of the total thickness shown on the 
hydrogeologic sections and on plate 18. In the downdip 
direction, the composite confining bed increases rapidly 
in thickness from less than 50 ft in outcrop to 796 ft in 
well 29-19 at Island Beach State Park and to more than 
1,190 ft in Cape May County. 

The Upper Cretaceous Navesink Formation i, the 
basal unit of the composite confining bed throughout its 
extent in the New Jersey Coastal Plain. It is uncon· 
formably overlain by the Paleocene Hornerstown Sand. 
These two formations, which span the Cretaceous· 
Tertiary boundary in New Jersey, are excellent marker 
beds for stratigraphic correlation. Gamma·ray logs that 
penetrate the Navesink Formation and the Hornerstown 
Sand show t he same high radiation signature 
throughout the New Jersey Coastal Pla in (section 
J-J', pI. 4). These high radiation kicks coincide with 
high concentrations of glauconitic sand and shell beds 
at the base of the Navesink Formation and near the top 
of the Hornerstown Sand (Rosenau and others, 1969, 
p. 45). The combined thickness of the Navesink Forma· 
tion and the Hornerstown Sand is fairly uniform, 
ranging from 60 to 90 ft throughout much of the 
subsurface. 

Hydrogeologic section J-J on plate 4 shows a pro· 
gressively greater separation between high radiation 
kicks of the Navesink Formation and the Hornerstown 
Sand in northwestern Ocean and Monmouth Counties. 
This is caused by the northeastward·thickening wedge 
of the Upper Cretaceous Red Bank and Tinton Sands 
that overlie the Navesink Formation in this area. North· 
east of Freehold in Monmouth County, low radiation on 
logs 25-37 and 25-360 (section J-J', pI. 4) indicates that 

the Red Bank Sand section is fairly permeable in and 
near the outcrop. The significant widening of the com· 
posite confining bed toward the northeast end of its out· 
crop area in Monmouth County (pI. 18) is caused by the 
presence of the Red Bank Sand. Many domestic wells 
tap the Red Bank Sand within its Monmouth County 
outcrop area. However, total withdrawals are minimal 
(Jablonski, 1968, p. 65). The Red Bank Sand thins 
rapidly southeast of its outcrop and is absent throughout 
most of the New Jersey Coastal Plain. 

The primary factors causing the dramatic increase in 
thickness of the composite confining bed in the downdip 
direction (sections D- D' and E-E', pI. 3) a re the rapid 
thickening of beds within the Vincentown and Manas· 
quan Formations and the addition of beds of the Shark 
River Formation and Piney Point Formation. 

V I NCENT OWl'i A Q UIFl.R 

Throughout most of its subsurface extent, the Vincen· 
town Formation functions primarily as a confining bed. 
However, within its outcrop area and for approxmately 
8 to 10 mi downdip, the formation is tapped by many 
domestic wells and, locally, by industrial and public· 
supply wells. 

The outcrop area of the Vincentown Formation and 
the approximate limit, structure contours of the top, and 
thickness of the Vincentown aquifer are shown on plate 
19. The outcrop area extends in an irregular and discon· 
tinuous band from northeastern Monmouth County to 
the Delaware River adjacent to Salem County. In areas 
where its outcrop is discontinuous, the Vincentown For· 
mation subcrops below the overlapping Kirkwood For· 
mation. In and near its outcrop, the Vincentown 
formation of Paleocene age contains two lithofacies: a 
massive sparsely glauconitic quartz sand and a very 
fossiliferous calcareous quartz sand (Parker and others, 
1964, p. 58). The massive quartz sand occurs mainly in 
outcrop from Ocean County to eastern Monmouth 
County. The fossiliferous lime·sand facies crops out from 
Burlington to Salem Counties (Owens and Sohl, 1969, 
p. 249). These two lithofacies make up the moderately 
permeable section of the Vincentown Formation, herein 
referred to as the Vincentown aquifer. 

The extent of the Vincentown aquifer can be traced 
in the subsurface from Monmouth to Salem Counties, 
but only in a narrow band 3 to 10 mi wide adjacent to 
and paralleling the outcrop area. The moderately 
permeable quartz and lime·sand facies in a nd near the 
outcrop grades rapidly into finer grained silts and clays 
downdip. This sharp facies change to less permeable beds 
downdip has been noted by Enright (1969, p. 15), by 
Parker and others (1964, p. 58), and by Rush (1968, 
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p_ 53) and is supported by borehole geophysics data (sec
tion D- D', pI. 3, and section L-A', pI. 5). The Vincen
town aquifer is easily recognizable above the character
istic signature of the underlying Hornerstown Sand on 
gamma-ray logs that penetrate the section (section 
J - J', pI. 4). On geophysical logs from areas southeast 
of the limit of the aquifer, the Vincentown Formation 
mainly shows beds of higher radioactivity and low 
resistivity, indicating poor permeabilities. 

The Vincentown aquifer thickens from about 20 ft in 
outcrop and along the southeastern limit to approx
imately 80 ft in Salem County and northern Burlington 
County. The aquifer's maximum thickness exceeds 140 
ft in Monmouth County, near the outcrop area. The most 
productive areas of the Vincentown aquifer are in areas 
of greatest thickness, primarily in Monmouth and Salem 
Counties. 

The thickness of the confining bed underlying the 
Vincentown aquifer, which can include sediments of the 
Navesink Formation and the Red Bank, Tinton, and 
Hornerstown Sands, can be obtained by calculating the 
base of the Vincentown aquifer from the top and 
thickness maps (pI. 19) and subtracting the base from 
the top of the Wenonah-Mount Laurel aquifer (pI. 16). 
The thickness of the confining bed overlying the Vincen
town aquifer, which can include sediments ofthe Manas
quan and basal Kirkwood Formations, can be calculated 
by comparing the top of the Vincentown aquifer (pI. 19) 
with the base of the Kirkwood-Cohansey aquifer system 
(pI. 23). Confining-bed thicknesses can also be calculated 
from table 4. 

PI N EY POINT AQu lI ER 

The Piney Point Formation of middle and late Eocene 
age is composed of fine- to coarse-grained glauconitic 
quartz sand and shell beds. Sandy silt and clay are com
mon within the formation and can dominate loca1ly. The 
Piney Point Formation does not crop out and rests 
mainly on the beveled surface of the Manasquan For
mation (Parker and others, 1964, p. 60) of early Eocene 
age (Enright, 1969, p. 17). It also overlies and may be 
equivalent to part of the middle Eocene Shark River For
mation in the nOltheastern Coastal Plain of New Jersey 
(Enright, 1969, p. 19). The Piney Point Formation is un
conformably overlain by a silty clay in the basal part 
of the Miocene Kirkwood Formation, locally referred to 
as the Alloway Clay Member in the southern Coastal 
Plain of New Jersey (Isphording, 1970; Nemickas and 
Carswell, 1976). 

The name Piney Point Formation was first given by 
Otten (1955, p. 85) to glauconitic sand and shell beds con
sidered to be late Eocene (Jackson) in age, from a well 
at Piney Point, St. Marys County, Md. The Piney Point 

Formation was later traced northeastward to the eastern 
shore of Maryland by Rasmussen and others (1957, 
p. 61-67) and subsequently into Delaware by Rasmussen 
and others (1958). Rasmussen identified the formation 
in sediments of Jackson age penetrated by a deep we1l 
at Atlantic City, N. J. (Richards and others, 1962, p. 31). 
Richards and others (1962) and Parker and others (1964) 
have traced the Piney Point Formation into 
Cumberland, Cape May, and Atlantic Counties and as 
far east as Atlantic City. 

The supposed late Eocene (Jackson) age of the Piney 
Point Formation has recently been in question. Brown 
and others (1972, p. 49) examined original material from 
the type section of the Piney Point. They assigned a 
middle Eocene (Claiborne) age to the formation on the 
basis of the discovery of a characteristic middle Eocene 
foraminifer and several species of ostracodes. Olsson and 
others (1980) have recently proposed a late Oligocene 
age for the Piney Point Formation in Maryland and New 
Jersey on the basis of a study of planktonic foraminifera. 

The glauconitic quartz sand and she1l beds of the Piney 
Point Formation yield moderate supplies of water locally 
to Coastal Plain wells. However, the Piney Point is ex
tensive in the New Jersey subsurface and is believed to 
be capable of supplying additional water. Therefore, in
formation about aquifer extent, top, and thickness is pro
vided herein. 

Nemickas and Carswell (1976) recognized the water
bearing potential of the Piney Point Formation in 
southern New Jersey. They presented stratigraphic and 
hydrologic data for the Piney Point aquifer and the 
overlying Alloway Clay Member of the Kirkwood For
mation. On the basis of geophysical logs, N emickas and 
Carswell (1976, p. 4) mapped the aquifer in Salem, 
Gloucester, Cumberland, Atlantic, and Camden 
Counties. 

The altitude of the top of the Piney Point aquifer and 
the approximate subsurface limit arc shown on plate 20. 
This report redefines the extent of the Piney Point 
aquifer and shows that it is laterally persistent from the 
southern Coastal Plain of New Jersey into parts of 
Burlington and Ocean Counties. In Camden, Burlington, 
and Ocean Counties this water-bearing unit, here shown 
as the Piney Point aquifer, has previously been inter
preted as being part of the Manasquan Formation. Her
rick (1962, p. B57) showed a glauconitic shelly sand at 
the base of the Kirkwood Formation between an inter
val of approximately 219-260 ft below land surface, in 
a well at the U.S. Geological Survey New Brooklyn Park 
test well site, in Camden County (adjacent to well 7-476 
of this report). He assigned a middle Eocene (Claiborne) 
age and the name Manasquan Formation to these 
sediments, on the basis of foraminifera found within this 
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zone. The Manasquan Formation is older, being early 
Eocene in age, according to a more recent study by 
Enright (1969, p. 17). The middle Eocene age given by 
Herrick (1962) is consistent with the age of the Piney 
Point Formation determined by Brown a nd others (1972, 
p. 49) at Piney Point, Md. 

Nemickas and Carswell (1976, p. 4, fig. 5) have up· 
dated Herrick's interpretation by tracing the Piney 
Point aquifer from Cumberland and Salem Counties 
northward into the same unit within t he New Brooklyn 
Park test well (7·476) described by Herrick (1962) as the 
Manasquan Formation. 

Hydrogeologic section L-L' (pI. 5) shows the continua
tion of the Piney Point aquifer from Atlantic City north· 
ward into the central Coastal P lain of New Jersey. The 
unit shown as the Piney Point aquifer in U.S. Geological 
Survey wells 29-425 (Webbs Mills), 5-676 (Coyle Airport), 
and 5·30 (Oswego Lake) has previously been reported 
as the Manasquan Formation by Rutih (1968, p. 54) and 
by Anderson and Appel (1969, p. 43). Herrick (written 
commun., 1962) a nalyzed the sediments in the three 
Geological Survey wells listed above. He assigned a mid
dle Eocene (Claiborne) age and the name Manasquan 
Formation to the sediments within the unit shown as 
Piney Point on section L-L' (pI. 5). This unit is directly 
correlative with the unit described by Herrick (1962, 
B-57) in the New Brooklyn Park well in Camden County 
that was later shown as the Piney Point aquifer by 
Nemickas and Carswell (1976, p. 4, fig. 5). 

Hydrogeologic section L' - A' (pI. 5) shows the lateral 
persistence of the Piney Point aquifer along the coast 
from Atlantic City northward, including wells at 
Barnegat Light and Seaside Park in Ocean County. Pro· 
duction wells for local water supply tapping this zone 
in Ocean County have been previously described as 
tapping the Manasquan Formation (Anderson and 
Appel, 1969, p. 44). 

Nemickas and Carswell (1976, p. 1) defined the Piney 
Point aquifer as " the upper sandy part of the Eocene 
sediments that is laterally continuous with the Piney 
Point aquifer in Delaware." This report follows the same 
convention. Regardless of previous formation names or 
disputes in time-stratigraphic correlations, moderately 
permeable glauconitic sand and shell beds that lie below 
the basal clay of the Kirkwood Formation, and that are 
latera lly continuous with the Piney Point aquifer of the 
Delaware and Maryland Coastal Plain, are herein 
described as the Piney Point aquifer. 

The thickness of the Piney Point aquifer is shown on 
plate 21. Downdip, two major areas of sand accumula· 
tion are evident. In the southwestern Coastal Plain of 
New Jersey, aquifer thickness increases toward the 
south and downdip from the northwestern limit of the 

aquifer. Thicknesses of more than 200 ft occur in 
southwestern Cumberland County. The other area of 
thick sand accumulation lies within the east·central 
Coastal Plain in Burlington and Ocean Counties. Here, 
maximum thicknesses exceed 130 ft. The Piney Point 
aquifer thins updip (section F-F, pI. 4) where it wedges 
out between sediments of the underlying Manasquan 
Formation and the overlying Kirkwood Formation. 

The thickness of the confining-bed material underlying 
and overlying the Piney Point aquifer can be calculated 
from table 3, from the hydrogeologic sections, and from 
comparisons of the maps of the Piney Point aquifer with 
those of vertically adjacent aquifers. 

ATLANTIC CITY BOO-FOOT SAND 

The Atlantic City BOO·foot sand is a major water· 
bearing unit that lies within the lower part of the 
Kirkwood Formation of middle Miocene age. It is the 
principal confined aquifer supplying water a long the 
barrier beaches from Stone Harbor in Cape May County 
to Harvey Cedars in Ocean County. The Atlantic City 
BOO·foot sand is composed of gray, medium· to coarse
grained quartz sands and gravel with a considerable 
amount of interspersed fragmented shell material. 

Structure contours of the top of the Atlantic City 
BOO·foot sand, its thickness, a nd its approximate limits 
are shown on plate 22. The a pproximate updip limit of 
the BOO-foot sand is based on the a pproximate updip 
limit of the overlying confining bed. The Atlantic City 
BOO· foot sand is recognizable in the subsurface only 
where it is overlain by the thick massive clay bed 
southeast of the double·dashed line (pI. 22). This con
fining bed is described in detail in the following section. 
In a reas northwest ofthe limit of the confining bed, the 
Kirkwood Formation is composed primarily of fine- to 
medium·grained sand that is hydraulically connected to 
the overlying Cohansey Sand and younger deposits, 
forming a relatively thick water-table aquifer. 

It is not k nown whether the BOO·foot sand continues 
beyond the western edge of the overlying confi ning bed 
and forms part of the larger water·table system to the 
west. This is significant because if a lateral connection 
exists, most of the recharge to the BOO-foot sand would 
be from unconfined areas to the west. The presumed 
relationship of t he Atlantic City BOO-foot sand to the 
underlying and overlying confining beds and the uncon· 
fined Kirkwood-Cohansey aquifer system is illustrated 
in figure 5. 

The Atlantic City BOO-foot sand overlies a clay bed at 
the base of the Kirkwood Formation that is the upper
most unit of the composite confining bed described 
previously. This basal clay appears to be the equivalent 
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FIGURE 5.-Block diagram showing the presumed stratigraphic 
relationship between the Kirkwond- Cohansey aquifer system 
and the Atlantic City BOO- foot sand. 

of the Alloway Clay Member of the Kirkwood Forma
tion described by Nemickas and Carswell (1976)_ This 
underlying clay bed can be traced laterally updip beyond 
the limit of the thick clay bed that overlies the Atlantic 
City 800-foot sand (section F- F, pI. 4, a nd sections 
L-L' and L' - A', pI. 5). 

The Atlantic City SOO-foot sand generally t hickens 
downdip. The aquifer also thickens toward the south, 
from approximately 40 ft at Barnegat Light, Ocean 
County, to greater than 200 ft at Cape May City, Cape 
May County . The aquifer thickness at Atlantic City is 
more than 150 ft. 

A relatively thin clay bed within the Atlantic City 
800-foot sand, with thicknesses generally ranging from 
10 to 30 ft, is recognized on geophysical logs from Ocean 
City, Cape May County, to Beach Haven, Ocean County 
(section M- M', pI. 5)_ Most of the production wells a long 
the coast are screened in the lower part of the double 
sand separated by this thin clay bed. According to un
published results from an aquifer test in 1980 at Atlantic 
City, Atlantic County, significant leakage from the up
per sandy zone of the aquifer ca n occW" (Tilley and 
Straus, written commun ., 1978). 

CONFIi\'It\'C BED 0\ ERL'r 11\"(; THI', 
ATl.ANTIC C ITY BOO· FOOT SAND 

The thickness and extent of the confining bed that 
overlies the Atlantic City 800-foot sand is shown on plate 
22_ This massive clay bed within the Kirkwood Forma
t ion is commonly described as being rich in diatoms. 
Woolman (1895) often referred to this unit as the "Great 
Diatom Bed." 

The confining-bed thickness increases in t he downdip 
direction from less than 100 ft in t he vicinity of Mays 
Landing, Atlantic County, to more than 300 ft beneath 
the Atlantic City area. The confining bed is thickest 
a long the barrier beaches of Cape May County, where 
thicknesses of 400 to 450 ft are common. However, sandy 
zones within the confining bed are common in the Cape 
May area_ The confining bed thins toward the line ap
proximating its westernmost limit in the subsurface. It 
cannot be identified in wells located less than 5 mi up
dip frum the limit shown on the map (pI. 22)_ This in
dicates either that the clay bed is t runcated or that an 
abrupt lithologic change from silt and clay to sand oc
curs over a relatively short distance_ No evidence for a 
gradua l pinchout of the un it has been observed. 

The updip limit ofthis confining bed could only be ap
proximated because of limited geophysical data. 
However, water-level data indicate that water-bearing 
sands of the Kirkwood Formation are largely unconfined 
west of the limit of the confining bed shown on plate 22 
(Walker, 1983), supporting the given interpretation. 
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Midway within the confining bed that overlies the 
Atlantic City 800-foot sand lies a relatively t hin confined 
aquifer (sections L-L', L' - A, and M- M', pI. 5). Gill (1962) 
described t his unit in Cape May County and referred 
to it as the Rio Grande water-bearing zone, after the 
town in Cape May County that uses it for public supply. 
The same unit was recognized as early as 1890 in the 
Atlantic City region and on the southern ban-ier beaches 
of Ocean County, where it was generally referred to as 
the 550-foot horizon (Woolman, 1891, p. 269; 1892, 
p. 224). The lateral persistence of the Rio Grande water
bearing zone from Cape May County to Ocean County 
is shown on section M-M' (pI. 5). Thickness and struc
ture contour maps of this unit are not given in this 
report. Tops and thicknesses of the Rio Grande water
bearing zone can be calculated from the hydrogeologic 
sections. 

The Rio Grande water-bearing zone is used mainly in 
southern Cape May County, where aquifer thicknesses 
can exceed 100 ft. It is generally less than 40 ft thick 
throughout much of the coastal area in southern Ocean 
and Atlantic Counties_ The aquifer is seldom used out
side of southern Cape May County and is of minor im
portance. Therefore, in this report, the Rio Grande 
water-bearing zone has been included as part of the con
fining bed overlying the 800-foot sand shown on plate 22. 

K IKKWOOD-GOHANSEY AQlJ IFJ :R SYSTEM 

The Kirkwood-Cohansey aq uifer system is 
predominantly a water-table aquifer that underlies an 
area of a pproximately 3,000 mi' southeast of the updip 
limit of the outcrop of the Kirkwood Forma tion. This 
aquifer system is composed of the Kirkwood Formation 
and the Cohansey Sand and, depending on location, can 
include overlying deposits of the Beacon Hill Gravel, the 
Bridgeton Formation, and the Cape May Formation 
(Rhodehamel, 1973)_ The Kirkwood-Cohansey aquifer 
system is confined by overlying Pleistocene deposits on 
the peninsular part of Cape May County. 

The lithology of the Kirkwood Formation, as indicated 
previously, is variable_ Along coastal areas thick clay 
beds are dominant, with interbedded zones of sand and 
gravel. In the subsurface updip from the coast, fine to 
medium sand and silty sand are common, and regionally 
extensive clay beds occur only in t he basal part of the 
formation. 

The Cohansey Sand, a lso of Miocene age, is coarser 
grained than the underlying Kirkwood Formation. It is 
predominantly a light-colored quartz sand containing 
minor amounts of pebbly sand, fine· to coarse-grained 
sand, s ilty and clayey sand, and interbedded clay 
CRhodehamel, 1973, p. 24)_ Some local clay beds within 

the Cohansey Sand are relatively thick. Locally, perched 
water tables and semi confined conditions can exist in 
the Kirkwood-Cohansey aquifer system. 

Overlying t he Cohansey Sand are the Beacon Hill 
Gravel and the Bridgeton Formation, both considered 
Miocene fluvial deposits (Owens and Minard, 1979). The 
Beacon Hill Gravel overlies the Cohansey Sand only in 
rem na nt patches on t he highest hill s between 
Clarksburg, Monmouth County, and Wan-en Grove, 
Ocean County, where it can be as much as 40 ft thick 
(Owens and Minard, 1979, p. D6)_ The coarse-grained 
sand and gravel of the Bridgeton Formation are more 
widespread and can generally add 30 to 50 ft of thickness 
to the aquifer system in parts of Camden , Gloucester, 
Salem, Cumberland, Atlantic, a nd Cape May Counties 
(Owens and Minard, 1979, p. D14). 

Throughout most of Cape May County, the Pleistocene 
Cape May Formation directly overlies the Cohansey 
Sand_ Gill (1962, p. 21) divided the Cape May Forma
t ion into four distinct environmental facies. In order of 
deposition they are estuarine sand, estuarine clay, 
mari ne sand, and deltaic sand. Gill (1962, fig. 2) has 
shown that in the northern half of Cape May Cuunty 
and along the coast as far south as Stone Harbor, the 
Cohansey Sand is in hydra ulic connection with the 
overlying marine and delta ic sand facies. The marine 
sand facies of the Cape May Formation adds as much 
as 100 ft to the thickness of the Kirkwood- Cohansey 
aquifer system in the northern half of Cape May County. 
On the peninsular pa rt of Cape May County, the 
Cohansey Sand is generally in hydra ulic connection with 
the estuarine sand facies but is confined by the overlying 
estuarine clay fac ies (Gill , 1962, fig_ 2). The estuarine 
clay facies generally ranges from 25 to 125 ft in thick
ness (Gill, 1962, p_ 27). 

The base of the Kirkwood-Cohansey aquifer system 
is shown on plate 23_ The map ill ustrates two major 
regional basal surfaces for the water-table aquifer_ The 
two surfaces are differentiated by the double-dashed line 
representing the approximate westward limit of the ma
jor confining bed overlying the Atlantic City 800-foot 
sand. The basal surface for the Kirkwood- Cohansey 
aquifer system west of this line is the top of the clay bed 
lying within the lower part of the Kirkwood Formation. 
This clay bed, as shown on hydrogeologic sections 
F-F' (pI. 4) and L-L' (pI. 5), is the updip extension of 
the confining bed underlying the 800-foot sa nd and is 
probably the equivalent of the Alloway Clay Member 
of t he Kirkwood Formation described by Nemickas and 
Carswell (1976). 

The basal surface east of the double-dashed line is the 
top of the thick dia tomaceous clay bed that overlies the 
Atlantic City 800-foot sand. The discontinuity in the 
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structure contours on the base of the unconfined system 
at the double-dashed line is caused by the presence of 
this clay bed_ The base of the aquifer system directly up
dip from the northwestern limit of the confining bed 
generally lies more than 350 ft below sea level. At Egg 
Harbor City, Atlantic County, several miles downdip 
from the western lim it of the confining bed, the base of 
the water-table aquifer is only 160 ft below sea level. 
The difference in altitudes of the two basal surfaces of 
the Kirkwood-Cohansey aquifer system is shown 
diagrammatica lly in figure 5_ 

The thickness of the confining bed underlying the 
Kirkwood- Cohansey aquifer system west of the double
dashed line is shown on plate IB as the composite con
fining bed_ If, in more detailed studies, the Vincentown 
and Piney Point aquifers are considered important, the 
thickness of the confining bed between the base of the 
unconfined aquifer and these minor aquifers can be 
calculated by comparing the maps of the tops of the 
Vincentown (pI. 19) and Piney Point (pI. 20) aquifers with 
the base of the K irkwood- Cohansey aquifer system west 
of the double-dashed line (pI. 23)_ 

It is important to note that the Cohansey Sand is a 
confined aquifer beneath the peninsular portion of Cape 
May County_ However, on plate 23, structure contours 
have been extended throughout Cape May County to il
lustrate the base of the confined Cohansey Sand. Infor
mation regarding the water-table system in Cape May 
County can be found in Gill (1962). 

The extent of the confining bed overlying the Atlan
tic City BOO-foot sa nd partly determines the thickness 
of the Kirkwood- Cohansey aquifer system. An abrupt 
change in the thickness of the Kirkwood-Cohansey 
aquifer system at the double-dashed line is shown on 
plate 24. The water-table aquifer thickens downdip from 
less than 50 ft at the Kirkwood outcrop to more than 
400 ft near the edge of the upper confining bed of the 
Atlantic City BOO-foot sand. In areas where this clay bed 
occurs in the subsurface, the aquifer thickness ranges 
from about 140 ft along the northwestern extent of the 
clay bed to a pproximately 400 ft in the Atlantic City 
area. 

The aquifer-thickness map for the Kirkwood
Cohansey aquifer system represents not only the 
sa turated thickness of the water-table aquifer but a lso 
the unsaturated section. The thickness of the aquifer at 
each control point represents the total thickness of t he 
u nit calculated by subtracting the depth of the basal con
fining bed from the altitude of the land surface. 

SUMMARY AND CONCLUSIONS 

The New Jersey Coastal Plain is a seaward-dipping 
wedge of unconsolidated sediments that range in age 

from Cretaceous to Quaternary. These sediments are 
composed of clay, silt, sand, and gravel a nd include con
t inental, coastal, and marine-type deposits. 

Hydrogeologic units described in this report can dif
fer from formal stratigraphic units because a geologic 
formation may contain more than one aquifer, a forma
tion may function as an aquifer in one area and as a con· 
fining bed in another, or an aquifer or a confining bed 
may be composed of severa l geologic formations. 

The occurrence and configuration of 15 regional 
hydrogeologic units within the New Jersey Coastal Plain 
have been defined on the basis of interpretation of 
borehole geophysics data. Structure contour maps and 
aquifer thickness maps are provided for n ine aquifers. 
In ascending order they are 

1. Lower aquifer of the Potomac-Raritan-Magothy 
aquifer system 

2. Middle aquifer of the Petomac- Raritan-Magothy 
aquifer system 

3. Upper aquifer of the Potomac-Raritan- Magothy 
aquifer system 

4. Englishtown aquifer system 
5. Wenonah- Mount Laurel aquifer 
6. Vincentown aquifer 
7. Piney Point aquifer 
B. Atlantic City BOO-foot sand 
9. Kirkwood- Cohansey aquifer system 

Thickness maps are provided for six confining beds. In 
ascending order they are 

1. Confining bed between the lower a nd middle 
aquifers of the Potomac-Raritan- Magothy aquifer 
system 

2. Confining bed between the middle a nd upper 
aquifers of the Potomac-Raritan- Magothy aquifer 
system 

3. Merchantville-Woodbury confining bed 
4. Marshalltown-Wenonah confining bed 
5. Composite confining bed 
6. Confining bed overlying the Atlantic City BOO

foot sand 
The structure contour and thickness maps are sup

plemented by 14 hydrogeologic sections that show ver
tical and horizontal relationships among the 15 
hydrogeologic units_ 

The major points presented by this hydrogeologic 
framework are as follows: 

1. The Potomac-Raritan-Magothy aquifer system is 
divided into five mappable units of varying extent. 'rhe 
five units include three aquifers, designated lower, mid
dle, a nd upper, and two confining beds that lie inter
jacent to the aquifers. 

2. The lower aquifer of the Potomac- Raritan- Magothy 
aquifer system is defined in the subsurface near the out
crop area between Burlington and Salem Counties. 



HYDROGEOLOGIC FRAMEWORK OF THE NEW JERSEY COASTAL PLAIN B2l 

3. The middle aquifer of the Potomac- Raritan
Magothy aquifer system occurs over the same area as 
the lower a quifer but is also laterally continuous in the 
subsurface of the northern Coastal Plain of New Jersey, 
where it is equivalent t o the Farrington aquifer. 

4. The upper aquifer of the Potomac-Rarita n- Magothy 
a quifer system is mapped in the subsurface throughout 
the Coastal Plain southeast of the outcrop area of t he 
Magothy Formation. The upper aquifer is equivalent to 
t he Old Bridge aquifer in the northeastern Coastal Plain 
of New Jersey. 

5. The Merchantville-Woodbury confining bed is the 
most extensive confining bed within the Coastal Plain. 
This unit functions as an effective confining bed between 
the upper aquifer of the Potomac-Raritan- Magothy 
aquifer system and the Englishtown aquifer syste m. In 
areas where the Englishtown aquifer system is absent, 
the Merchantville- Woodbury confining bed effectively 
confines the upper a quifer of the Potomac- Raritan
Magothy aquifer system from the Wenonah- Mount 
Laurel a quifer. 

6. The Englishtown aquifer system functions primarily 
as a single aquifer but contains two water-bearing sands 
in parts of Monmouth and Ocean Counties. South of a 
line paralleling Forked River (Ocean County) and run
ning through Hammonton (Atlantic County), a nd 
Bridgeton (Cumberland County), the Englishtown 
aquifer system is not recognized on geophysical logs that 
penetrate the section. 

7. The Marshalltown- Wenonah confining bed is a thin, 
leaky unit t hat ranges in thickness from 20 to SO ft. This 
confining bed lies between the Englishtown aquifer 
system and the Wenonab- Mount Laurel aquifer. 

S. The Wenonah- Mount Laurel aquifer is identified in 
the subsurface throughout the New Jersey Coastal Plain 
southeast of the outcrop of the Mount Laurel Sand. 

9. Sediments that overlie the Wenonah-Mount Laurel 
aquifer a nd that are subjacent to the major aquifers 
within the Kirkwood Formation and the Cohansey Sand 
function primarily as a composite confining bed but in~ 

elude minor aquifers, namely the Vincentown and Piney 
Point. 
10. The Vincentown Formation functions as a n aquifer 
within its outcrop area a nd for S to 10 mi downdip. In 
areas farther downdip, the Vincentown Formation func
tions as a confining bed. 
11. The Piney Point aquifer is laterally persistent from 
the southern Coastal Plain northward into Burlington 
a nd Ocea n Counties. The name Piney Point aquifer 
replaces the name Manasquan Formation for this water
bearing uni t in Burlington and Ocean Counties . 

12. The Atlantic City SOO-foot sand of the Kirkwood For
mation can be recognized in the subsurface a long coastal 
areas of Cape May. Atlantic, and southern Ocean Coun
t ies, but only as far west as the limit of the overlying 
confining bed. In areas west of the limit of the overly
ing confining bed, the Kirkwood Formation is in 
hydraulic connection with the overlying Cohansey Sand 
a nd younger surficial deposits and is an unconfined 
a quifer. 
13. The Kirkwood-Cohansey a quifer system is 
predominantly a water-table aquifer that underlies a n 
a rea of approximately 3,000 mi' southeast of the updip 
limit of the outcrop of the Kirkwood Formation. The 
aquifer system is composed of the Kirkwood Formation, 
the Cohansey Sand, and overlying deposits ofthe Beacon 
Hill Gravel, the Bridgeton Formation, a nd the Cape May 
Formation. 
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U.S.G.S. 

number 

1- 22 
1- 37 
1- 39 
1- 116 
1- 117 

1-180 
1- 219 
1-227 
1- 349 
1-366 

1-369 
1-566 
1-578 
1- 605 
1- 648 

1-649 
1-650 
1- 700 
1-.01 
5- 5 

5- 11 
5- 30 
5-105 
5- 117 
5-127 

5-164 
5- 198 
5- 209 
5- 21 2 
5- 221 

5-228 
5- 249 
5- 262 
5-274 
5- 290 

T.-\BLE 3.-Record of wells used to construct the hydrogeologic frameU'ork of the ."'leu' Jersey Coastal Plain 

L ocat ion 

Latitude Longitude 

39°21'24" 74 ' 25'48" 
39~2 1 '51" 74:2.l '59" 
39"'23'36" 74 ~23'30" 

39 ~ 32'11" 7.l : 38'29" 
39°32'06" 74 <38'36" 

39C 27'5.l " 74°21'01" 
39'26'25" 74' .l 1·56" 
39~ 27 '09" 74 ' 44 '~9 " 

39°40'·U· ' 74<-16'04" 
39'18'21" 74 '32'07" 

39' 19'05" 74' 31 '27" 
39°24'34" 74 ' 30'32" 
39°18'26" 74'37'09" 
39 ~38'25" 74 -49'29" 
39' 21'25" 74'26'04" 

39<22'.l6" 74 <2,'H" 
39c26'53" 7.l'-I2'5-1" 
39°29'33" 74 :46'04" 
39"'31'48" 7-1c56'IT' 
39"38'.l7" 74 ' 30'36" 

39°39'25" 74°31'04" 
39°42'08" 74"'26'45" 
40"'06'12" 74°48'53" 
40°07'49" 74°36'30" 
39°59'38" 74°58'10" 

39°52'33" 74 <>54'18" 
39°57'20" 74<>48'22" 
40°04 ' 12" 74°43'23" 
,lOoOS'15" 74°41'09" 
40°07'50" 74 °45'49" 

39°56'30" 74 °58'55" 
39°52'09" 74°50'43" 
39°55'24" 74 °50'25" 
39°58'38" 74°59'05" 
39°59'36" 74 °46'55" 

Traymore Hotel 1 

L ocal well 

identifier 

Atlantic City Water Dept. Galen HaJJ 
Brigantine Water Dept. :-\e\\ -I 

Egg Harbor Wate r Works 3 
Egg Harbor Water Works 5 

l'.S,G,S. Oceanville 1 
Hamilton Township Water Dept. Test Hole 2-73 
Hamilton Township Water Dept. .'> 
State of X .J. :\lullica 20 
Longport Water Dept., Observation Well 

Longport Water Dept. 3 

Atlantic City Water Dept .. 600 
C.S.G.S. Jobs Point 
Hammonton Water Dept, 5 
Bally Park Place 1 

C.S. Dept , of Energy Test Hole -1- /8 
Hamilton Township Water Dept. Test Hole 1-/3 
L.S.G.S. Atlantic City Girl Scouts -l 
Buena Borough :'-lunicipa l L'tilities Autborit\- T- l 
Transcontinental Gas Test Hole 16 

Transcontinental Gas Test Hole 15 
U.S.G.S. Oswego Lake 2 
Hooker Chemical Co. Test Hole 1- 66 
Gray, Francis 1 
N ,J. Water Co, Riverton 14 

Evesham r"'lunicipal Utilities Authority 
l\'fount Holly Water Co. LLWS 2 
Columbus Water Co. 3-1969 
North Burlington County High School 
Public Service E- G Newbold Island 

Maple Shade Water Dept. 10 
Medford Township Water Dept. 3- 1968 
U.S.G.S. Medford 4 
Campbell Soup 1 
Mount Holly Water Co. 6 

Municipality 

Atlantic City 
do. 
Brigantine City 
Egg Harbor City 
do. 

Galloway Township 
Hamilton Township 
do. 
Hammonton Town 
Longport Borough 

do. 
Pleasant\'i!le City 
Somers Point City 
Hammonton Town 
Atlantic City 

do. 
Hamilton Township 
do. 
Buena Borough 
Bass Ri\'Cr Township 

do. 
do. 
Burlington 'fownship 
Chesterfield Township 
Cinnaminson Township 

Evesham Township 
Lumberton 'fownship 
Mam;field Township 
do. 
do. 

Maple Shade 'f ow nship 
Medford Township 
do. 
Moorestown Township 
l\Iount Holly Township 

Total 
depth 
Jogged 
(feet) 

820 
811 

840 
129 
-157 

958 
378 
36. 
214 
120 

832 
558 

1.000 
29" 
851 

1,002 
381 
925 
550 

1,612 

1.630 
345 
227 
314 
342 

809 
355 
318 
344 
232 

506 
546 

1,132 
249 
628 

Hydrogeologic 
section 

(see pI. 21 
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TABLE 3 - Record of u'ells used to construct the hydrogeologic framewo rk of the New Jersey Coastal Plain-Continued 

Total 

U.S.G.S. Location Local well 
depth 
logged 

number Latitude Longitude identi fier ~lunicipality (feet) 

5-293 40"'00'210< 74 c 4T37" Acme Food Store 1 ),Iount Holly To ..... nship <24 
5-303 39'56'Oj·· j4 ' 56·48" ),Iount Laurel ),Iumcipal Ltihtles Authority 1 ~ I ount Laurel Township 593 
5-332 40 ~0 1 '06" 74 ~ 3T20·' C.S. Army Fort Dix 5 :"\"e ..... Hanover Township 1,133 
5 -334 40~01'38" 74"'3T53" t: s. Arm) Fort Dix 3 do. 852 
5-340 40c03'00" i .. P35'14" L .5. Air Force ' !cGuire B do. 1.008 

5-344 40~05·46· · 74 ~34"46"" Hoffman- Laroche 1974 Well :\orth Hanover Township 891 
5-36E 39°57'55'" 74 :32'39·" Pemberton Township Water Dept 7 Pemberton Township 368 
5-378 39<58"15"· 7-1 '38'40" Burlington County Institution 5 do. 420 
5-385 39°58'39'· 74 "' 42"-19'" lonac Chemical Corp. 5 do 8<0 
5-388 39~59'39" 74 <37'42" C.S. Army Fort Dix 6 do, 1,140 

5-41 7 39"'46'08" 74 ' 40"54" State of X .. J .. )'l u llica IOD Shamong Township 244 
5-436 40"'01·18 .... 74 : 40'10" Hel is, \\:\1. G .. Stock Farm 1 Springfield Township 657 
5-41 0 40e 02'42" 7-1 "42'23" Rhodia Corp. 1 do. 634 
5-148 40~03'55" 7-1 <48'09'" State of :'\ .. J I-Rest Area do, 211 
5-451 39 ' 45·36 .... j-l "35'42·· State of X J .. )'l u llica 5D Tabernacle Township 216 

5-454 39~48'12" 74 "40'3 1" State of ~ ,J .. ),'ullica 3D do. 224 
5--164 39"5 1'14" 74 °-15 ·42"' Amos Allen Park 1 do. 382 
5-465 39"'51 '23" j4e38·35·' Transcontinental Gas Test Hole 9 do. 852 
5--185 39"38'32" 74"36'08" State of :\ .• J ~l ullica 12D Washington To ...... nship 370 
5-486 39c 38'-44·· 74"38'55' State of X .. J .. Batsto 2 do. 546 

5-598 39"42'23" 74"41'53" State of N.J .. Mullica lID do. 209 
5-608 39°43'00" 74°38'30" State of N .. J .. Mullica 4D do. 314 
5-612 39°43'05" 74°33'57" State of N.J. l\-lullica 13D do. 303 
5-635 40"00'41" 74"50'49" Inductotherm 1 Westampton Township 436 
5-644 40"00"05" 74°52'37" Willingboro Municipal utilities Authority DCB 12 Wil lingboro Township 524 

5-648 40"0 1'03" 74"54'09" Will ingboro Municipa l Utilities Authority 3-08S do. 315 
5-658 40c Ol'58" 74"53'07" Willingboro Municipa l Ut ilities Authority 7 do . 304 
5- 668 40"03'08" 74°53'25" Willingburo Municipal Utilities Authority DCB 28 do. 240 
5-672 39"45'58" 74"29'50" Transcontinental Gas Test Hole 13 Woodland Township 1,513 
5-676 39"49'14" 74°25'44" U .. S.G.S. Coy le Airport do. 590 

5 678 39"49'40" 74"31 '43" State of N .. J .. Mullica 8S do. 225 
5-681 39"50'19" 74 "31'06" TranSC(lntinental Gas Test Hole 1 do. 1.147 
5-683 39"51'22" 74"30'17" U .. S.G.S Butler Place 1 do. 2,275 
5-691 39"52'10" 74"37'26" Transcontinental Gas Test Hole 11 do. 949 
5-695 39"53'28" 74°37'20" Sunny Pines Construction Test Hole 1- 74 do. 546 

H ydrogeologic 
section 

(see pI.. 2' 
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U.S.G.S. 
number 

5-696 
5-697 
5-699 
5-724 
5-737 

5-739 
5-741 
5-752 

5-767 
,- 8 

1- 19 
,- 78 

7-117 
7-121 
7-130 

7- 146 
7-163 
7-170 
7- 172 
7-18.\ 

7-~21 

7-228 
7-251 
7- 257 
7-278 

7-283 
7-299 
7-303 
7-317 
7-320 

7-363 
7-392 
7-412 
7-430 
7-451 

T,\BLE 3.-Record of u'ells used to construct the hydrogeologIc {rameu"Ork of the Neu' Jersey Coastal Plain-Continued 

Location 
Latitude Longitude 

39<53'30" 74~29'46 " 

39c 53'Sl" 74 c 30'-lS" 
39"54"42" 74:29'50" 
39<54'13" i " '42'gr 
39'5i'49" 74°3-1'48" 

40"01'50" i4 c 48'20" 
40'02'18" 74:46·()..I" 

39:52"47" 74-51"51" 

40"04'20" 74 :52'45" 
39°51'48" 75°05 "42 " 

39:51'46" 74:56' 14" 
39<56"16" '1"5'06'32" 
39<52'29" j·F57' 12" 
39"52'52" 74'59'43" 
39c53'S3" 74'51'08" 

39<54'55" 74°59'24" 
39 "56'09" .5'00'28" 
39c 48'32" 74'59' 15" 
39<54'26" 75~05' U" 

39c 49'50" 7,hiB'55" 

39 L 53'56" 75 '07'38" 
39'45'56" 
39"47 '59" 
39~48'29 ' 

39"52'38" 

74 '58'35" 
75 ~0I '58" 

75~ 03 '47" 

75°03'16" 

39°52'46" 75°04'33" 
39°53'22" 75°01'54" 
39°54'04" 75"02'02" 
39"51'34" 75°02'51" 
39°56'52" 75"03'07" 

39°58'42" 75°03'12" 
39°46'41" 74°59'09" 
39°49'22" 74°56'30" 
39°42'04" 74°49'21 " 
39°46'28" 74°49'23" 

Loea} well 
identifier 

Transcontinental Cas Test Hole 5 
Transcontinental Gas Test Hole 6 
Transcontinental Gas Test Hole i 
Hampton Lake Water Co, 3 
Jenkins & Sons 1961 Well 

Burlington Count)" Country Club 2- 1966 
Laurel Oaks Enterprises 1-1973 
[\'esham )'1unicipal L'tilities Authority 

Test Hole 13 
Tenneco Chemical Test Hole 4 
Bellmawr Borough Water Dept 4 

Berlin Water Dept. 10 
Camden City Water Dept. City 5:\ 
:\J, Water Co. Hutton Hill 1 
:S.J, Water Co. BrO\.ming Test Hole 1 
~ .J. Water Co. Old Orchard A 

X J . Water Co, Kingston 27 
X,J. Water Co, Columbia 22 
Clementon Water Dept. Abandoned Well 
Collingswood Water Dept. 6 
XJ. Water Co. Gibbsboro Obsenat ion Well 1 

C.S.C.S. Coast Guard 1 
Camden Co. Bd. of Educ, Voc. & Te<:h. H.S. 1 
Garden State Water Co. Test Hole 1 
Sun Temp Industnes 
N.J . Water Co. Haddon 15 

N.J, Water Co, Egbert Observation Well 
Haddonfield Water Dept. Layne 2 
Haddonfield Water Dept. 'fest Hole 1965 
Owens Corning Test Hole 2 
Men:hantville·Pennsauken Water Co. Woodbine 1 

Camden City Water Dept. Puchack 2 
Pine Hill Municipal Utilities Authority 
N.J. Water Co. Elm 'free 2 
State of N.J Mullica 7D 
State of N.J. Mullica ID 

Municipality 

Woodland To"nship 
do. 
do. 

Southampton Township 
Pemberton Township 

Westampton Township 
Springfield Township 
Evesham Township 

Burlington Township 
Bellmawr Borough 

Berlin Borough 
Camden City 
Chert")· Hill Township 
do. 

do. 

do. 
do. 
Clementon Borough 
Colli ngswood Borough 
Gibbsboro Borough 

Gloucester Cit) 
Gloucester Township 
do. 
do. 
Haddon Heights Borough 

do. 

Haddonfield Borough 
do. 
Mab'TLolia Borough 
Merchant\'ille Borough 

Pennsauken Township 
Pine Hill Borough 
Voorhees Township 
Waterford Township 
do. 

Total 
depth 
logged 
(feet) 

897 
900 
908 
366 
284 

314 
285 
510 

162 
5&8 

785 
183 
602 
819 
801 

540 
463 
172 
33·1 

1 160 

254 
471 
518 
388 
596 

462 
620 
55 1 
675 
283 

158 
715 

1,356 
270 
225 

Hydrogeologic 
section 

(see pI. 2) 
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U.S.G.S. 
number 

7-469 
7-476 
7-S 12 
7-516 
9- 2 

9- 13 
9- 19 
9- 24 
9- 33 

9- 66 

9- 89 
9- 93 
9-110 
9-125 
9- 126 

9-132 
9-148 
9-149 
9-159 
9-166 

9-177 
9-181 

11- 44 
11- 72 
11- 96 
11-116 
11-132 
11 - 163 
lS- I 
15- 3 
15- 6 
15- 27 
15-131 
15-137 
15- 139 

' DL, Drillers' log, 

TABLE 3.-Record o{u'ells used to construct the hydrogeologic {rameu'ork of the j\ielc Jersey Coastal Plain-Continued 

Tota l 
depth 

Location Local well logged 

L a titude Longitude identifier Municipality (feet) 

39'-41'0'f' 7·P5J'34" Ancora State Hospital 3 Winslow Toymship 352 
39°42'15" 74'56'17" C.S,G,S. !\'ew Brooklyn Park 1 do. 2,081 
39°45'22" 74 c S6'25" Johns- Manville Test Hole 1 do. 892 
39<53'45" 75'06'53" Gloucester City Water Dept. 43 Gloucester Township 281 
39<04'20" 74c44'35" Avalon Water Dept. 7-71 Avalon Borough 898 

38"56'13" 74'-54'57" Cape "lay City Water Dept. Test Hole 10 Cape "lay City 1,002 
38'-55'57" . 4'57'38" Ca pe "lay Point Water Dept. Lighthouse 1 Cape "lay Point Borough 568 
38'54'04" 74 -S7'42" C,S,G,S, Higbee 2 lower Township 389 
3ac S6'50" 74'55'35" Cape " lay County Water Dept do. DL' 

Cold Springs Pumping Station 
39<01 '35" 74'53'49" Wildwood Water Dept, Rio Grande 22 "fiddle Township 500 

39~ 04'25" 74<54'46" C'.S.G.S. Oyster Lab. 4 do. 192 
39~05'25" 74'48'51" ~.J. Water Co. Xeptunus Test Hole 1 do. 807 
39< 16'04" 7·1'35'39" X.J. Water Co, Ocean City 12 Ocean City 678 
39 ' 17'26" 74-33'52" X.J. Water Co. Ocean City 11 do. 910 
39°07'4," 74 ' -12'<11" Sea Isle Cits Water Dept. S &a Ish.' City 860 

39<03'01" 74'45'-15" Stone Harbor Water Dept. -I Stone Harbor Borough 966 
39'1-;"07" 74°37'56" Atlantic City Electric Layne 4 Cpper Township 716 
39" 18'16" 7-1 <49'53" "Iorris April Bros. do. DL' 
38'58'30" 7-1'50'21" Wildwood Water Dept. 35 \\"itdwood Crest Borough 979 
39c Oa'5 1" 74:45'04" Stone Harbor Water Dept. 5 Stone Harbor Borough 599 

39'06'42" 74'4:2'48" Wonder Ice Co, Abandoned A\'aton Borough R96 
38'57'18" 74°57'00" Anchor Gas Dickinson 1 lower Township 6 .402 
39°27 '33" 75°09'24" Cumberland County Vocational School 3 Deerfield Township 625 
39°24'42" 75° 19' 16" Cumberland County Sheppards 1 Greenwich Township 624 
39°18'29" 75° 12'08" Cumberland County Jones Island 2 La wrence Township 570 
39°11 ' 18" 74"57'05" Moores Beach Fire Dept. do. DL' 
39°25' 12" 74°52' 12" U,S.G.S, Ra go\'in 1 Maurice River Township 3,738 
39°25'28" 75°06'41" Cumberland County Fair Grounds 3 Millville City 550 
39°39'12" 75"05'22" Clayton Water Dept. 3 Clayton Borough 1,000 
39°40'15" 75°05'59" Clayton Water Dept. 4-1973 do. 938 
39°46'27" 75°08'13" Woodbury Water Dept. Se ..... ell lA Deptford Township 345 
39°47'51" 75° 12'48" East Greenwich Water Dept. Test 3 East Greenwich Township 238 
39°45'01" 75° 12'29" Clearview Bd. Educ. High ScM. 1 Harrison Township 440 
39°45'35" 75°20'54" Pureland Water Co, 2(3--1973) Logan Township 236 
39°46'08" 75°21'35" Pureland Water Co. Test Hole 3 do. 345 

Hy drogeologic 
section 

(see pI. 2) 
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TABLE 3,-Record of u'ells used to construct the hydrogeologic framework of the Neu' Jersev Coastal Plain-Continued 

Total 
depth Hydrogeologic 

U.S.G.S. Location Local well logged section 

number Latitude Longitude identifier ~1unicipality (feet) Isee pI. 21 

15- 154 39~47'15" 75'20'48" Rollins Environmental I Logan Township 279 
15-157 39'47'28" 75 ' 22'19" Landtrtt Corp, Test Hole 7 duo 202 
15- 183 39<44'31" 75c09'11" Pitman Country Club 1 )'lantua Township ,l45 

15- 192 39:,l6'41" .5'11'09" ~lantua Township )'l unicipal Llililies Authority 5 do. ,170 
15- 194 39~47'32' 75 ' 10'37" ~Iantua Township ::\Iunicipal t.:tili ties Authority 4 do. 336 

--: 

:::: 
15- 22. 39'44'26" 75'07'47" Pitman Water Dept, P3 Pitman Borough 516 '" 15-253 39'44'37" 75 '02'49" Washington Township :\Iunicipal Ctilities Wa5hington Township 730 :::: 

Authority 6 lFries ::\1ills I) =: 
15-267 39' 45'46" 75~04'00" Washington Township ::\Iunicipal Vtilities do. 6,l:? -Authorit)' 3 ,., 
15-282 39°49'13" .5 ' 11'05" West Deptford Township Water Dept. 5 Kings West Deptford Township 4S2 

Highway ~ 

15- 287 39~ 19'20" 75 c 12'26" Shell Chemical Co. Test Hole 1 do. 412 0; 
3:: 

15- 296 39°,19'42" 7S ' 13' IT' Shell Chemical Co. Observation Well 5 do. 329 ~ 
15-308 39'50'44" .5' 12'42" Pennwalt Corp, Tesl Hole 8 do. 270 
15-312 39'51'07" 75'09'46" West Deptford Township Water Dept. 6 do. 38 1 ?: 

7-
Red Bank .-he, 

15-323 39"52'32" 7S ~09'42" Texaco Eagle Point Obsen'ation Well 3 do. 2a ." 

15-330 39°4S'5S" 75'OS'45" Woodbury Heights Borough 1 Helen Ave. Woodbut), Heights Borough :?47 -
::::: 

15-331 39°49'55" 75°09'08" Woodbury Water Dept, Railroad 5 Woodbury City ,181 I- B Z 
15-379 39'46'01" 75' 10'05" ::\lantua Township ::\lunicipal Utilities Authoritv 6 ) lantua Township ,110 ::::: 
10-383 39'47'50" 75 '12'49" East. Greenwich Water Dept, Test Hole 3 East Greemnch Township 308 '" 15- 414 39°51'27" 75°0S'53" West Deptford Township Water Dept, West Deptford Township 361 '-

'" Test Hole 7-79 '" (f) 

15- 422 39°42'59" 75°0S'53" Zee Orchards 1-19S0 Harrison Township 606 J - J ' '" "' 
15- 430 39°51 '53" 75°09'49" Texaco Eagle Point 6A West Deptford Township 342 

("j 

0 
21- 13 40°15'36" 74°29'20" East Windsor Municipal Utilities Authority East Windsor Township 674 D- O' ;,-

Test Hole 5 
(f) .., 

21 - 30 40°09'54" 74°3S'53" Garden State Water Co. Crosswicks Water Co, Ham ilton Township 292 ;,-
t"' 

21 - 75 40° 15'00" 74°40'02" Garden State Water Co, Paxson Ave, 12 do. 150 

'" 21- S5 40°16'25" 74°31'31 " Hightstown Water Dept. '1'est Hole 3 Hi ghtstown Borough 392 O-O· . I-B t"' 
;,-

21- 99 40° 11 '59" 74°3'1'03" England, Robert 2 Washington Township 428 Z 
21-101 40°12'38" 74°34'48" Princeton Memorial Park 1 do. 500 E- E', I- B 
21-134 40° 15'35" 74°37'03" West Windsor Water Co. Test Hole C West Windsor Township 176 
23- 25 40° 19'02-' 74°29'12" Carter Wallace 6 Cranbury Township 397 
23- 50 40"24'32" 7'F22' 12" Anheuser Busch 5 East Brunswick Townsh ip 290 

23- 59 40°24'56" 74°24'42" East Brunswick Township Water Dept. 2 do. 234 
23- 114 40"23' 19" 74°22'46" Ouhernal Water Co, Observation Well 52F Old Bridge Township 224 
23-146 40°23'50" 74° IS'34" Old Bridge Municipal Utilities Authority do. 510 

Browntown 3 
23- 179 40°24'36" 74°20'41" Old Bridge Municipal Utilities Authority do. 329 

Obsen:ation Well 2-1972 o:J 
23- 236 40°20'38" .4°23'45" N.J, Home For Boys 4 Monroe Township 496 C-C', I - B '" >-' 



C.S.G.S. 
number 

23-291 

23- 348 
23- 404 

23-430 
23-553 

25- 13 

25- 34 
25- 3. 
25- 52 
25- 55 

25- 82 
2;:;- 9, 
25-103 
25-11 9 
25-153 

25-156 
25- 162 
25-168 
25- 174 
25-207 

25- 210 
25- 214 
25- 2 18 
25- 220 
25- 228 

25- 231 
25-249 
25-25 1 
25- 262 
25- 272 

25- 303 
25- 320 
25- 332 
25- 35 1 
25- 360 

TABLE 3,-Record of u'ells used to constrllctthe hydroReoloJ{ic framework of th e Neu' Jersey Coastal Plain-Continued 

Location 

Latitu de Longitude 

40~ 21'09" 74 '30' 13" 

40'26'05" 74 ' 19'5," 
40~ 2T45" ,-I 16'45" 

40" 29'23" .-1 "16'51" 
-I 0~ 19'50" ,-I 27'50" 

40"11 '3, ' 'j,P01 'Zl " 

.,w eI5'58" ;-I t 09'OS" 
40"16'10" j,l ' 12'05" 
40° 17'20" 7-1 '03' 15" 
40~ 17'44 " , 4"2 1'35" 

40< 14'12" 74 ' 16'06" 
40°16'25" 74 15 '01 " 
40clS'46" 71 17'37" 
10~2'1'03 " ,3 '" 59'23" 
,wc24 '44" 7'; ' 10'15" 

40~ 24'49" j4 °09'lO" 
-IOe08' IS" 74 10'4 3" 
40~ 09'5i" 7-1 ° 13'05" 
40 ' 12'45" 74 15 '20" 
40"2S'26" 74" 11 '42" 

40"'16'39" 73°59'36" 
40"14 '29" 74 °2 1'46" 
40°15'57" 71 °23' 18" 
40° 15 '37" 74°20 ' 12" 
40" 17'33" 74° 18'18" 

40°20'04" 74° 18'55" 
40° 19 '02" 74 ° 18 ' U " 
40" 19'OS" 74 <> 15' 10" 
40"21'02" 74 °13'53" 
40022'OS" 74" 14'52" 

40°2 1 '06" 74"08'10" 
40"27'05" 73°59'59" 
40° 19'30" 73"58 '4 1" 
40"13'23" 74"OJ '56" 
40"20'54" 74"03 '20" 

Local well 

identifier 

::\Ionroe Township ~I unicipal Ctilities Authority 
Observation Well I 

Sa,)'reville Water Dept. Observati on Well 101 
Sayreville Water Dept ::\forgan Observation 

" ... ·ell 1 
Jersey Central Power and l ight , -1972 
~Ionroe Tov.-nship :\Iunicipal C"tilities Authority 

Test Hole 16 

:\ \'on Water Dept. 4 

C .S. ~a\"y Earle 2 1B I 
Hominy HIlls Golf Club 2- 1963 
R H. ::\1 acy & Co. Test Hole 
English town Water Dept. 1 

Freebold Township Wat er Dept. Koe l~ ig Lane 1 
Freehold Township Water Dept 6-01d So, Gulf 2 
Freehold Township Water Dept 7-j4 
Highlands Borough Water Dept. 3 
West Keansburg Water Co. 4 

Lily Tulip Test Hole- Deep 
);.J " ); atural Gas 1- 19/3 
AldrIch Water Co. 2 
Adelphia Water Co, 2-1914 
Keyport Borough Water Dept. 6 

Monmouth Consolidated Water Co, West End 1 

Manalapan Township Water Dept. Lambs Rd. 1 
Boy Scouts America Quail Hill 2 
Battleground Country Club Irrigation 
GordoM Corner Water Co. Observation Well 

Gordons Corner Water Co, 6 
CkJrdons Corner Water Co. 4 
Gtlrdons Corner Water Co. 9 
Marlboro State Hospital 15 
Marlboro Township Municipal Utitilties Authority 

Observation Well I 

Bamm Hollow Country Club 1 
National Park Service Fort Hancock 5A 
r-.-1onmouth Beach Cold Storage 1971- Deep 
Monmouth Consolidated Water Co, Wh itesvi lle 
Red Bank Water Dept. 4 

~l unicipality 

South Brunswick Township 

Sayreville Borough 
do. 

South Amboy Cit)' 
)'lonroe Township 

A von B:-- The Sea 
Borough 

Colts );eck Townshi p 
do. 
Eatontown Borough 
Englishtown Borough 

Freehold Township 
do. 
do. 
Highlands Borough 
Holmdel Township 

do. 
Howell Township 
do. 
do. 
Keyport Borough 

Long Branch City 
Manalapan TO\':nship 
do. 
do. 
do. 

do. 
Marlboro Township 
do. 
do. 
do. 

Middletown TownShip 
do. 
Monmouth Beach Borough 
Neptune Township 
Red Bank Borough 

Total 
depth 
logged 

( feet) 

207 

290 
315 

206 
463 

1,298 

837 
671 
&92 
598 

666 
654 
882 
895 
665 

793 
676 
609 
843 
300 

995 
753 
482 
492 
8 15 

714 
828 
620 
870 
698 

729 
878 
815 
777 
805 

Hydrogeologic 
section 

(see pl. 2) 
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T.~LE 3,-Record of u'ells used to construct the hydrogeologic frameu'ork of the Sew Jersey Coastal Plain-Continued 

Total 

t:.S.G.S. L ocation Local well 
depth H y drogeologic 
logged section 

number Latitude Longitude identifier :'.lunicipality (feet) (see pI. 2) 

- - - --
25-37~ ~oe08'04 " 74 ' 02'27" Sea Gi rt Water Dept. 5 Sea Gin Borough 755 
25-391 .. oe09'28'· i 4°02'11 " Spring Lake Hights Water Dept. " Spring Lk Hgts Borough 719 L·-A· 
25-407 .. ocI0'05" 74 ' 29'39" Punk Bros. De€p Well l'pper Freehold Township 950 -< 
25-428 40c08'23" 74 ' 04 '55" Wall Township \\-'ater Dept, Allenwood 1 Wall Township i55 
25-429 40<08'34" ,4 ' 08'3~" u.S.G.S. Allaire State Park C do. 575 -
25--436 40'09'52" 74 ' 0;'25" Brisbane Child Tre8tment Center 3-.1 do. 1.040 * 25-453 40"26'32" 74 ;' 10'51" Cnion Beach Water Dept. 3-71 C nion Beach Borough 579 A-A" -25-456 40"26'40" 74 ~ 09 '04 " International Flavor and Fragrance 3R do. 5El --25-486 40' 07'11" 74' 02'02" U.S. Dept, of Energy Test Hole 2-78 ::\fanasquan Borough 974 L'- A' 

" 25-487 40"09'08" 74 ' 13'30" Aldrich Water Co. Test Hole 4 Howell Township 622 " 
25-492 40'11'34" 74 "10'14" Rokeach & Sons Test Hole Farmingdale Borough ~95 

:; 
3: 

25-493 40'12'31" i 4' 1l'2'i" Howell To~nship 1- 75 Ho ..... ell To ..... nship 843 
25-495 40' 18'50" 74 ' 03'01 " U.S. Dept . of Energy Test Hole 40 Eatonto ..... n Borough 1.003 
29- 9 39'33'46" 74 ' 14'30" Beach Haven Water Dept.£) Beach Haven Borough 656 

B-B· ~ 
~ 

29- 19 39"48'29" 74' 05'35" C.S.G S. Island Beach Obsen'ation Well 3 Berkeley Township 3.8.8 E-E·. L'-A' r. 
Test Well 1 

" 
29- 25 39'54'48" ;~ 14'44' Transcontinental Gas Test Hole 20 Berkeley Township 1,426 -
29- 45 -10"04'31" ,'4'"08'32" Brick Township ~I uniclpal t;tilitles Authority Brick To"nshlp 1.807 0-1)' K - C' ::: 

FP 9 Z 
29- .0 39' 59'05" 74 ' 03'59" X.J. Water Co, Normandy 4 Dover Township 1.500 
29- 85 39"'59'29" 74° 14 '2 1" Toms River Chemical 84 do. 2,242 

0-0'. L'-A' ~ 
E- E', K- C' '-< 

29- 118 40°02'00" 74°21'10" U.S. Navy Lakehurst 32 do. 1,732 '" :0 en 
29- 134 40"' 03'20" 74° 19'54" Jackson Township Municipal Utilities Authority do. 1,109 

SCM I 
29-138 40°04'14" 74°27'02" U,S.G.S. Colliers Mills 1 do. 403 

E- E' '" -< 
() 
0 

29-233 40"'07'42" 74° 16'39" J ackson Township Municipal Utilities Authority 4 do. 565 ". en 
29- 238 40~08' 1 9" 74°26'25" J ackson Township Municipal Utilities Author ity 7 do. B()() D-D', E-E', >-3 

". J - J' r 
29-240 40°08'47" 74°15'31" ,Jackson Township Municipal Util ities Authority 5 do. 224 ;S 

". 
29--425 39°53'23" 74°22'55" V.S.G,S. Webbs Mills 2 Lacey Township 388 L- L' Z 
29-429 40"'00'46" 74°18'38" Lakehurst Water Dept. 1 Lakehurst Borough 1,017 
29-433 40°03'12" 74° 11 '23" Lakewood Township Municipal Utilities Authority Lakewood Township 720 

South Lakewood 3 
29-440 40°05'04" 74°13'24" N.J Water Co. Lakewood 10 do. 1,614 D- D' 
29--441 40"'05'05" 74° 11 ' 14" N.J. Water Co. Lakewood Observation Well do. 759 

29-449 40"06'14" 74°11 '57" N.J. Water Co. Lakewood 9 do. 740 
29--453 39°58'08" 74°04' 16" Lavallette Water Dept. 4 Lavallette Borough 1,467 
29-457 39°35'10" 74° 13'27" Long Beach Water Co, Terrace 3 Long Beach Township 698 M- M 
29-462 39"'32'53" 74°23'08" Little Egg Harbor Municipal Utilities Authority Little Egg Harbor Township 587 

Mystic 3 
29-464 39"'3·1'28" 74°22'02" Little Egg Harbor Municipal Utilities Authority do. 664 

Mystic 2 



L:.S.G.S. 

number 

29-488 
29-491 
29-492 
29-501 
29-51-1 

29-515 
29-53-1 
29-542 
29-547 
29-560 

29-561 
29_565 
29-572 
29-573 
29-575 

29-583 
29-585 
29-598 

29-601 
29-604 

29-771 
29-774 
29-809 
33- 2 
33- 9 

33- 15 
33- 20 
33- 22 
33- 33 

33- 64 

33- 69 
33- 106 
33-107 
33- 1OB 
33-111 

TABLE 3.-Record of wells used to construct the hydrogeologIc framework of the Nett· Jersey Coastal Plam- Continued 

Location 
~--7" Latitude Longitude 

39-'5;"29" 74°23',13" 
39 -59'00" 7-1 21'02" 
39·59'06' i-l c21'38" 
40 '02'10" 74 '03'10" 
39'-1';-"41" 7-1, 14'20" 

39-55"58" 74 10'13" 
89-56'09" i -1 ' 12'40" 
39°55"r," i -l Q4'3·f· 
39'38'45" 74 10'53" 
39'39'38" 7-1 10"06" 

39~39'4B" 74 '09'54" 
39 --36' 10" 7420'31" 
39-46"17" 74 19'33" 
39-46'47" iT20'2S" 
40~06'52 " 74 1,'17" 

39~4-1'5-i" 7106'55" 
39"50'28" i-l 10'44" 
39~42'0l" 74 12'12" 

40 L 02'OO" 7<1 ' 12'53" 
40~03 '4S'- '; 1"21 '19" 

39°43'30" 73°5S'36" 
39°40'42" 74°}.1' 11" 
39°55'27" H OOS'26" 
39°32'02" 75 <> 16'30" 
39°33'30" 75° IS'26" 

39°34'06" 75°20'56" 
39°35'34" 75 0 17'52" 
39°35'34" 75- 10' 18" 
39°27'5 1" 75~24 '4 1 " 

39°4 1'39" 75°23'49" 
39°35'1 4" 75°29' 11 " 
39°36 '20" 75°33' 10" 
39°36'41" 75°33'22" 
39°37'46" 75°29'55" 

Local well 

identifier 

Cedar Glen Lakes Water Co, I 
Am. Smeltmg & Refining 1 

Am. Smelting & Refining Observation Well 
X.J. Water Co. ~lantoloking 7 
C.S.G.S. Garden State Parkway Obsen'alion 

Well 2 

Pine Beach Water Vtihty 1 
C.S.G.S, Toms River Test Hole 2 
Sea:;ide Park Water Dept. <1 
Ship Bottom Water Dept. T{,;ot Hole I9'a 
Surf City Water Dept. 4 

Surf City Water Dept 5 
Tuckerton ).tunicipai Ctilitie" Authority 4 

Transcontinental Gas Test Hole 18 
Transcontinental Gas Test Hole 17 
Jackson Towns hip ~tu nicipal l'"tilities Authority 9 

Barnegat Light Water Dept. Test Hole 19- 78 
C ,S. Dept. of Energy Test Hole C-39 
American Telephone and Telegraph Test 

Hole 1960 
)'lar \'ac BUilding Co. HOU5(' l - i 4 
Powers, Ed, Dome~tic T-79 

Amcor 60 11 
Stafford Tow nllhip Municipa l Utili ties Authori ty 4 

Ocean Gate Borough 4 
Cumberland County Bost wick 3 
Alger , Paull 

Seligman, J . R. 
Horner, Ephraim 
Elmer Wat.er Co. Test Hole 3 
L. Alloways Creek Elementary School 

E. 1. DuPont Test Hole 3 

N,J , Turnpike Authority IN- l 
Linski , Alex 
State of N.J . Fori Mott SP 1 
U.s. Army Finns Point 
Pennsville Tow nship Water Dept. Hook Rd. 

Observation Well 

)'Iunicipality 

:-'lanche~ter TO\\'nship 
do. 
do . 
:-'lantoloklflg Borough 
Ocean Towmhi p 

Pine Beach Borough 
South Tom,;; River Borough 
Seaside Park Borough 
Ship Bottom Borough 
Surf Cit~ Borough 

do. 
Tuckerton Borough 
L'nion Township 
do 
Jackson Township 

Barnegat Light &rough 
Lacey Town"hip 
StafTord Towns hip 

Lakewood Township 
Jackson Towru.hip 

Offshore 
St a fTord Town~hip 
Ocean Gate Borough 
Alloway Township 
do. 

do. 
do. 
Elmer Borough 
Lower Alloways Creek 
Towns hip 
Man ni ngton 1'ownship 

Oldmans Township 
Pennsville Township 
do. 
do. 
do. 

Total 
depth 
logged 
(feet) 

208 
l,iOO 
1.599 
1,375 

.62 

392 
1,230 

•• 6 
993 
5.46 

610 

."2 
1.i37 
1.619 
1.655 

639 
96. 
4.0 

231 ,.0 
958 
520 
398 
562 
375 

91 
280 
523 

378 
830 

331 
366 
118 
3 19 
196 

Hydrogeologic 
section 

(see pI. 2) 

T:-A' 
F- F , L'-A' 

F- F' 

D-D· 

J-J 

=: 
2: 
> 



TABtE 3.-R ecord of u:ells used to construct the h.,·drogcologic frameu'ork of the l\'eu J ersey Coastal Plain-Continued -< 
~ 

Total 
;: 

depth H y drogeologic ,', 

C.S.G.S. Locat ion Local well logged sectio n '" "-
n umber L atitude L ongitude identi fi er :\l unicipality (feet ) (see pI. 2l " 
33-115 39'39'38" 75'30"36"' Penns\·iIIe Township Water Dept, Test Hole 2 Pennsdlle Township 244 .." 

33-117 39~3!r54" 75<30' 13" Pcnns\'il!e Tow nship Water Dept. 3 do. 32fi '" > 
33- 139 39'41"31" i5~30'09" E. L Du Pont Chambers ObservatIOn Well 1 do. .j8B ;;: 
33-118 39"37'51"' 75'1E.".j8·' \IcBridp, Gordon Piiesgl'O\'e Townshlp 69 

~ 33-158 39'JE'-I S" ;5'20'10" Acme \Iarkets Co. 1 do. 57a 

33-167 39' 40'3;" 75°19'15" U.S.C,S, Point Airy Obsen'ation Well do. 672 ~ 
33- 194 39"·U '02" 75-19'43" Kelly W. F. do. 475 

" 33-198 39~ 41 ' 17 " 75'22'07" DuBois Brothers irrigallon 7 1 do. -117 :l 33-209 39'30'13" i5'06"16" Par, in State Park B Pittsgro\'l~ Town;hip 220 
33-2:M5 39'30'04" 75'20'26" Calls Trailtr Camp Quinton Township 330 ,', 

Z 

33-241 39'32'53" 70'24 '22" Salem City Water Dept. Quinton St do. 294 :E 
33-251 39" 33'48" 75 2i'55" C.S.G.S. Salem 1 Salem City 800 
33- 280 39°36'25" 75° 15' 13" Daretnwn Public School 1 Upper Pittsgrove Township 44t '" '" 33-302 39°40'00" 75°24 '39" E. I. DuPont Courses Landi ng 2A Upper Penns Neck 804 1- 8 en 

'" 33- 346 39°42'56" 75°27'18" Penns Grove Wa ter Supply Co. Layne 1 do. 368 >< 
() 

33----384 39°3 1'37" 75"24'58" Wild Oak Country Club l - IRR- 73 QUinton Township 268 J- J' 0 :.-
33- 389 39"32'23" 75°04 '42" E. 1. OuPont Test Hole 2- 66 Pittsgrove Township 1,042 en 
33- 391 39"33'38" 75"27'01" Roscoe Dine r Quinton Township 326 .." :.-
33- 393 39"37'50" 75"3 1'49" Pennsville Towns hip Water Dept. Test Hole 1- 64 Penns\ ill e Township 809 t- B .-
33-394 39°38'35" 75° 16'55" Lautenbach, Wm, House Well Pitcligrove Township t34 ." .-
33- 401 39"27'51 " 75"32'07" Public Sen 'icc E G Test Hole 1 80 Lower Alloways Creek :.-

Township 1,800 Z 
PH- I9 39°53'14" 75° 10'10" US. Naval B~se Phil adelphi a , Pa . 248 

--_. 



B:l6 itE<: i()N AL All UWio:Jt-HYSTEM ANA I. YSJS 

TABLt: 4.-Altitudes of tup u"d 

1111 rL..,l :lb"",' 

I<il'kwood 
( ~oh all :-;( 'Y I\t 1:1111 il' 

,UI'I if .. r C i l.y KIII)- Piney Point Vincentown 
A \l. ittuh· ~.V!'> l.t · 11I jilt .!. :>: lIId aqui fer a qu ifer 

U_S_G.H. of Li nd 
nllm l!"r :>u rf:t\'" H:lsc T op ItlSt' Top Base Top Base 

2"' '" : I!IH 1 ;~ IX 

:17 '" :1!1\1 Ii! ):.! 

:J!l 10 3:!t> ' ,fl i 7A!i 

l1G Ir, liill 

117 ·15 - 1!'i7 ; 11). ] :\\1;1 

11'10 27 ~oo I ~ II 1,:!7 - 717 - 767 
~ 19 liII 241-l 

i27 10 :lOIJ :l7H 
;III !I fl!i ] ·1;1 

:1.iG " :l~O 

:Jtj!) , :m:1 iii .... 1'I1IU 

f,GH 12 :If. f\ !i l:! 

57H JI) :.! ll!; :1(iO I i!):.! - 808 - 862 
(i0:, 110 17:1 
(i4X 7 ~.\!i:1 ,iX I I'tl!i 

I;·HI 5 :112 {i1l 7 7P.O - 902 - 964 
Ijf,O 2U :li l :IUll 

7110 -I " - 1:\1; :!uO :!9H - 446 - 531 
-7111 11 K 1;'·1 - 272 

!i- f. IR 

[. II 1\1 :107 
[. ;10 H:l :!(lH - 3f)7 - 504 
!i- 105 :\:\ 

[. 11 7 95 

G 127 :1:' 

" 16 ·' 110 80 30 
5- WH 10 
:l- :,!I)!.I n 
[. :H2 "1 

" UI III 

" :l28 ·10 
[;-2·m [;5 
5 262 7·' 
:l-274 411 
5-29U I f. 

!'i-:l9a @ 

5 ;\0;\ :lO 
[. ;j;j~ 1[,0 40 
5 ·;1:14 16[, 135 50 
5 :\,10 l :lG 

[,-a ·1<I 1;11i 

5-am~ \)0 10 
fi -·;mi fir, 

5 ;JtI!'l ;\0 

5- :IKR l1 iO H -28 

[1- 11 7 4H 1 ;17 - 164 
5- I:\fi 9tl 
5-·1·10 7;, 

5- 111' '" )", - 151 m 1 It i 



II YIlRO(:l':OL()(;W 1··ltAM I,:WORK (W 'I' 1I1~ N~:W .1I·:ItSI·:Y CVASTAL PLAIN 

Im,'w /If "ydrtJJ.wo/"Mi,· IIII;fs 

"r l,, '["w so',. [,·vI·1I 

W,'ncnJ;lh· 
Mount 
Laurel 
:Iquifl'r 

Top 

- !lHI) l ,07H 

~j'l ~J8 

- 24 - 7'1. 

~J:) - 16[; 

" - n l 

" 
'l./-i HO 
2~1 "" 
" "" 

74 1; 

- 200 

12:1 - U7 
- 30 - 1.3U 

!lk - I~II 

;\2 1m 
:1:1 

1';ngl is hlowll 
aquirl''' 
s,Ysl.c'11l 

Ib..;(' 

·11 :I 

1'16 ]/;2 

- tl'l. 1·10 
; I~ I 

. iO 1 . 

- 'l.'l.:! - 2· 11 

- WI" 19'1. 

n 

:I 7:\ 
- :10 

15:.1 - 17H 
- 137 - I!II 

1'1.,\ - 174 

- :14 - 11 :1 

2(;:1 2!lk 

170 2 U 
2 :1:1 2f.!1 

~ I f) 111 

" - :lli 

\ 'oltllll;I(' Ibril;11I Ma!-{lIlhv :Iquif;'r system 

, rppt·!" aq u if. ·r Midd ll' aqudi '" Lower aquifer 

Till' (tls /· Top B:l s,' Top Base 

'.1iI 1 

7f. H':' 
I 'l l 

22 lir. - Hi? - 239 - 287 

:1:,11 1:.11 fi( iil ( .. :1[. 

:!:!:t 

1:.!:1 :w7 
I ·I :! 'l.: !1 

1;'7 '1.0 ;\ 

! I:\ 17(; 2:l:l 'l.l"I'l. - :390 -47 1 

·\f,:J 
;l:L:.! 111 fj·11 70:1 - 764 -1 ,022 

10 ~ IO 

i·\() :UiO - !i ll . Ii] :1 

'l.'l.. ' :101, 

- I· I:.! 207 :.!!i() :171; - 460 
:11-1.1 fi lii 

:11;:1 li7 0 

:1:>-1 [.1)7 [if.·, 7 10 

'l.Hl" :1· \1 ·1f,/1 f.'l.H 

1;.11 .. 041 - 7 10 ,'-I\H 

171; f,\I:l 7·)0 

:!! ;) ·I:!:l 
~Ol; :I:lf. t l-l f} tili 

:l:l 10·1 If):1 
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B38 

A lliludp 
u .s.!:.s. uf 1:l1ld 
I"'\ lIlllhf' I ' S UI ' f;I{'{' 

!i- I;'· ' 1i7 

!i- Hi·l 1:\0 

" 165 HX 

" IX!i !I I 

" IX" ;1:' 

!i-5! IH :1'1 

" (;OH 6:\ 

!i-(il~ " ri- 1;:\:) Ii:, 
f)-I i.! I IH 

" ';·U·\ :\. , 

" IiflH HI 

" Wit' I " 

" lin !tu 
f, mf> 1m 

!i- li7H 1]2 

" (iHI IOH 
f, lili:\ 1:12 
f, ' i! !' l'I!1 

" ( i~ jr, II I 

: , - f.!)I; 12·1 
f.- li!)7 J.il 
f.-lit)\) 11 7 
f, n il ·1:1 
f, 7:17 7!i 

f, 7: 1~ "" :'-7·11 ; I!"i 

f.- 7:'2 ·1:. 
;.- 7fJ7 III 

7 " '" 
7 1 ~ I ' ·1:. 
7 7" :l~ 

7_ 11 7 I ~f; 

7 UI "" 7 1 :10 7 1 

7 1-10 .\0 

7 Ili:1 ;l:l 

7- 170 fir. 
7- 172 III 

7- 1~· 1 711 

7- 22 1 10 

7 :l:!H \ ·1:) 

7- 2:' 1 7f. 

7 2m 7[) 

7 :l7H 6:. 

7 :lH:l 2·' 
7 :lHH 7!i 

7 :\0;1 !i!i 
7 :\17 liH 

7 ; I:lfl w", 

I";irkwood 
Cohntlsl'Y 

iHllIili'.' 
sysll'lIl 

Bm,t' 

100 

fj ;\ 

:1O!i 
- i Ii!) 

1:1:, 
III 

H" 
IO:! 
!IO 

;,/; 

" 
!il; 

."ifi 

fili 

2[. 

I II 

1[, 

tubUli i(' 
Ci t y Hon 
flHli saud 

Top 

TABLE 4.- Altitudes of top and base 
lin fpet Uh'WI' 

Piney Point 
aquifer 

Top Base 

- 135 

-340 - 429 

- 234 

266 - 361 
- 231 - 350 

- 175 - 240 

Vincentown 
aq uifpr 

Top Base 

35 - 11 

J 12 78 

25 - 21 

40 17 

45 2U 
·19 



HYDROGEOLOGIC FRAMEWORK OF THE NEW JERSEY COASTAL PLAIN 

of hydrogeologic units-Continued 
or below sea level I 

Wenonah
Mount 
Laurel 
aquifer 

Top Base 

- 230 

- 750 - 840 

- 558 - 662 
- 347 - 461 
- 297 - 401 

- 436 - 530 

- 147 
- 195 

- 61 - 151 

- 151 - 225 

24 - 8 
4 

17 

- 69 

- 38 - 93 

- 165 - 271 
- 17 - 97 

10 - 77 
34 

38 

Englishtown 
aquifer 
system 

Top Base 

5 
- 2 

- 860 

- 681 - 750 
- 501 - 543 

- 592 - 638 

- 257 - 294 

50 - 10 
- 28 

- 182 - 194 

- 285 - 315 

- SO - 94 
- 32 - 47 
- 36 - 79 

10 

- 147 - 176 

- 309 
- t3l - 15.') 
- 109 - 143 

8 - 23 

- I - 57 

Potomac-Raritan-Magothy aquifer system 

Upper aquifer Middle aquifer Lower aquifer 

Top Base Top Base Top Base 

- 130 - 177 -223 
- 132 - 175 -222 -370 - 401 - 498 

- 81 - 120 - 168 
- 12 - 29 - 62 - 238 

- 17 - 44 - 200 
- 1.182 - 1.291 

- 948- 1.074 
- 751 

- 146 - 230 
- 165 
- 393 

- 13 - 129 
- 101 - 189 - 242 - 320 -370 - 480 

- 485 - 56B 
- I - 19 - 57 - 80 - 149 

- 271 - 4 17 
- 210 - 282 -377 - 548 - 568 - 682 
- 2 16 - 292 - 380 -521 - 577 - 676 

- 126 - 198 - 226 - 390 - 425 - 483 
- 71 - 142 - 183 -278 - 338 - 438 

- 58 - 91 - 105 -141 - 178 - 298 
- 348 - 420 - 452 - 630 - 800 1,027 

- 82 - 106 - 162 -192 -237 

- 316 
- 284 
- 127 - 215 - 231 - 301 -388 -535 

- 83 - 164 - 176 - 233 - 343 - 468 
- 119 - 214 - 254 - 388 - 472 - 535 
- 98 - 188 - 229 - 325 - 387 -461 

- 184 - 302 -336 - 426 - 501 
- 2 1 -59 - 123 -153 
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B~O 1(10;(: ION" I. "(Ill 1F(o;Il ~SYSTI';M "NilLYSIS 

TABLE 4. - AII;tlltks of Illp alld "WI(' 
Un r,-('I ,,00",' 

1\ lrk wuod 
( ~ nh ; lIl sl'.v I\l.bu l ll' 

II ljll ifl ·r Ci t ." 1"00 Piney Point Vincentown 
All 11 ud ,' SySll' lll Ii,, )! salld aqu ifer :l.qui fer 

U .S.( : .S. 0 1" I: l nd 
numbt· .. SlItTac'" Ibsl' Top Ib s(' Top Bnse Tor Baf;e 

7 :1(;:\ II 
7 ;I!l~ Jr,1I 

7 11 1 1;.1) WI 20 -24 
7 ·1:\11 ~ I.' "" - 162 
7 ·1:.1 1 ~:! f,li 

7 II;!) 1O!) W I - 167 
7 ·171. III :U-I -100 -135 
7 ;.1 1 11,;(1 :.!!'". 

7 ."i H, 10 
!I 2 5 :\1 ,7 7~ '!i !J IH 

!I 1:\ II> :!l r- , i,ito HH,; 

!I w ,; ;!Hn 

" :M " :1·11 

!I :1:1 I f) :w:. .i 1[; tH O 
!I 1;(; e, l l / 

!I K!J 7 :w:! 
!I !I:\ ,; " 1;·1 ',:I!i 7!10 

!I 110 ,; lHO 1 •. 1:1 - MI~I 

!I l :l!i II> :100 ' ;.1:1 XO:I 
!I I l l ; 7 :I:.H 

!I I :I:! 7 :177 H:!O ~)[d 

'I "" !I :!H I r.I;!) 

!I I I!I 11 l 1!i 
!I I f.!1 e, :1:17 7~·1 !I:!7 
!I Hil; e. :1.1(1 7,,\1 

!I 177 " ;1·11. 7:'0 !H)!i 

!I I ~ I 11 !il'\.~ 71,1'\ -913 - 1,013 
II II 1'0 "" - 196 -330 
II 72 12 :IX - 146 -281 
II ! lIj III :W·' -34a -555 

II 1 1/; 5 Ifi;, 

II I :I:! !I I 100 - 479 - 505 
II Ifi;! "" I ·I! I -258 - 424 
1.Ii I \ ;1;1 2>< -68 - 157 
Iii " 110 :,Ii 

I :, ,; ~o 

\:, '1.7 ·17 
I r. 1:1 1 1:1lJ 80 
I r. 1:17 'l.! ) 

I .'", I :I! I H 

Hi 1.'"0\ '1.0 
Ir. 1!i7 f, 

I.'", IX: ] M:, 52 
I :' 1 ~ 1'1. l"ll"l 

1:' J!I\ 10 

J[j '1.'1.. 1(1) .'" I :' 'l..'i:\ I f,2 Wi 
I.'", 'l.H7 1;'0 70 - 10 - 34 
1 f, :lX:l !'i!i 
1,r, :lH7 ;UJ 



IIY"J{o(: I·:oLo(:J(' FHM1EW()J{" OF '1'Il1o: m:w JERSEY COASTAL PLAIN 

IJrhw/nJ~I·IIIrIJ..!'" /l1/1(H ('ontimwd 

' II' 1..·1"", ... . ,. 1.·\,·11 

\Vt'IHlII:ih 

Moullt 
Laul,, '1 
;lquirl'l" 

rllp /laX( ' 

II :.! 
7 1 

1.20:. 

- 2H7 
l21i 

211 

" 

:ow 
II:.! 
HO 

:l0-1 

Hil 

177 
;u;o 

1.!'Hl-I 

l,t71 

1m 
;1·111 

(ill 

7!1 

liN; 

:2.0/; 

170 

1': r l~ li s h t.IIW ll 
:up rili ' I' 
sys l,·tl\ 

Top 

:l'U, 
1 ~·1 

Ill !) 

:11,101. 

~,'I 

t'li 

\0:1 

1;.!.1i 

::!;I:~ 

:lor. 

Ib~ ' 

- :.!~:.! 

l·W 

!il i l 

·110 

·lfi:' 

:I!ll 

! IH 

10K 
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SELECTED SERIES OF U.S. GEOLOGICAL SURVEY PUBLICATIONS 

Periodicals 

Eartbquakes & Volcanoes (issued bimonlhly). 
PrelimInary Determination of Epicenters (issued monlhly). 

Technical Books and Reports 

Professional Papers are mainly comprehensive scientific reports or 
wide and lasting interest and importance to professional scientists and at

gineers. Included are reports on the resulls or resource srudies and or 
topographic, hydrologic, and geologic investigations. 1bey also include 
collections or related papers addressing different aspectsor a singlescien
tific topic. 

BuUetlns contain significant data and interpretations that are of last
ing scientific interest but are generally more limited in scope or 
geooraphic coverage than Proressional Papers. They include the results 
ofresourcesrudies andof geologic and topographic investigations; as well 
as collections or shon papers related to a specific topic. 

Water-Supply Papers are comprehensive reports that present sig
nificant interpretive results of hydrologic investigations of wide interest 
to professional geologists. hydrologists. and engineers. The series covers 
investigations in all pbases or hydrology, including hydrogeology, 
availability of water, quality of water. and use of water. 

Clrcullrs present administrative information or important scientific 
information or wide popular interest in a rormat designed ror distribution 
at no cost to the public. Information is usually of short-term interest. 

Water-Resources Investigations Reports are papers or an interpre
rive narure made available to the public outside the rormal USGS publi. 
cations series. Copies are reproduced on request wilike rormal USGS 
publications, and they are also available for public inspection at 
depositories indicated in USGS catalogs. 

Open-FUe Reports include unpublished manuscript reports, maps, 
and other material that are made available ror public consultation at 
depositories. They are a nonpennanent fonn of pUblication that may be 
cited in other publications as sources of infonnation. 

Maps 

Geologk Quadrangle Maps are multicolor geologic maps on 
topographic bases in 7 1(2· or IS-minute quadranglerormats (scales main
Iy I :24,000 or I :62,5(0) showing bedrock, surficial, or engineering geol
ogy. Maps generally include brier texts; some maps include strucrure 
and columnar sections only. 

Geopbyslcal Investigations Maps are on topographic or p1animetric 
bases at various scales; they show results or surveys using geophysical 
techniques. such as gravity, magnetic, seismic. Of radioactivity, which 
reflect subsurface structures thatareofeoonomicorgeologicsignificance. 
Many maps include correlations with the geology. 

MlsceUaneous Investigations Series Maps are on planimetric Of 

topographic bases or regular and irregular areas at various scales; they 
present a wide variety of fonnat and subject matter. The series also in~ 
cludes 7 1(2·minutequadrangle pbotogeologic mapson planimetric bases 
which show geology as intetpreted from aerial photographs. Series also 
includes maps or Mars and the Moon. 

Coat investigations Maps are geologic maps on topographic or 
p1animetric bases at various scales showing bedrock or SurfICial geol. 
ogy. stratigraphy. and structural relations in certain coal-resource areas. 

011 and Gas Investigations Cbarts show stratigraphic information 
for cenain oil and gas fields and other areas having petroleum potential . 

Miscellaneous Field Studies Maps are multicolor or black·and· 
white maps on topographic or planimetric bases on quadrangle or ir
regular areas at various seales. Pre-1971 maps show bedrock geology 
in relation to specific mining or mineral.<Jeposit problems; post·1971 
maps are primarily black-and-white maps on various subjects such as 
environmental studies or wilderness mineral investigations. 

Hydrologic Investigations Atlases are multicolored or black·and
white maps on topographic or planimetric bases presenting a wide range 
or geohydrologicdataofbothregular and irregular areas; principal scale 
is 1:24,000 and regional srodies are at 1:250,000 seale or smaller. 

catalogs 

Permanent catalogs. as wen as some others. giving comprehen
sive listings or U.s . Geological Survey publications are available under 
the conditions indicated below from the U.S. Geological Survey, Books 
and Open-File Reports Section, Federal Center, Box 25425, Denver, 
CO 80225. (See latest Price and Availability LisL) 

"Publlcatlonsoftbe Geological Survey, 1879-1961" may be pur
chased by mail and over the counter in paperback book rorm and as a 
set of microfiche. 

"Publications of Ibe Geological Survey, 1962-1970" may be pur
chased by mail and over the counter in paperback book rorm and as a 
set or microfiche. 

"Publications ortbe U.S, Geological Survey, 1971- 1981" may be 
purchased by mail and over the counter in paperback book rorm (two 
volumes. publications listing and index) and as a set of microfiche. 

Supplements ror 1982, 1983, 1984, 1985, 1986, andeor subsequent 
years since the last permanent catalog may be purchased by mail and 
over the counter in paperback book rorm. 

State catalogs, "List or U.S. Geological Survey Geologic and 
Water-Supply Reports andMaps For(State)," may bepurchased by mail 
and over the counter in paperback booklet rorm only. 

"Price and AvaUabWIy LIst of U.s, Geological Survey Publica
tIons," issued annually, is available free or charge in paperback book· 
let rorm only. 

Selected copies of a monlblycatalog "New Publications orthe U.S. 
Geological Survey" available free or charge by mail or may be obtained 
over the counter in paperback booklet rorm only. Those wishing a free 
sUbscription to the monlhly catalog ''New Publications or the U.S. 
Geological Survey" should write to the U.s. Geological Survey, 582 
National Center, Reston, V A 22092. 

Note.-Prices or Govenunent pUblications listed in older catalogs, 
announcements. and publications may be incorrecL Therefore. the 
prices charged may differ from lhe prices in catalogs. announcements. 
and pUblications. 
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