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This map depicts the thickness and extent of glacial sedimentin New Jersey. Most of this sediment was deposited during

the late Wisconsinan glaciation, which reached its maximum extent approximately 20,000 years ago. Some of the B Aquier. Aquifers n easter

sediment was deposited during the Illinoian glaciation, which reached its maximum extent approximately 150,000 years Morris and western Essex

ago, and during a pre-lllinoian (formerly known as "Jerseyan") glaciation, which may have occurred as long as 2.1 million ﬁ;"g;s" :’ag;;’; Hoffman

years ago. On the map, deposits of lllinoian age are prefixed by the letter "i* and deposits of pre-lllinoian age are Upper Delawars Wallkill ;

prefixed by the letter "j". Deposits of late Wisconsinan age are unprefixed. A complete description of the geologic history T S '"f

of the glacial sediment and the glaciations is provided in Stone and others (2002) and Salisbury (1902). ook / —————— County line

latbrool «  Large-capacity well or well field
\Sron Valley- drawing from glacial sediment

Productive glacial aquifers occur within map units d, |, and fl, within units m and im where they overlie sand and gravel in 0 4 Lafayette éeenwood Lake

the Pequest, Musconetcong, Lamington, and Rockaway valleys, and in the Passaic lowland between Morristown and miles :

Summit, within unit f where itis in hydraulic connection with surface water, and within unit ct in restricted locations in the Germany Flat

Passaic lowland where it overlies sand and gravel. The inset map to the right shows the extent of the principal / Ramsey R

glacial aquifers. The three accompanying block diagrams illustrate the structure, mode of deposition, and hydrogeologic " Berkshire Viley Frankiin Lakes

properties of map units d, |, fl, and f. oo
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e extent and thickness of discrete water-producing beds within the map units varies from valley to valley, and from place fontyille Hackensa
to place within valleys. The location of these beds cannot be inferred directly from this map. Mapping these beds requires H Y D ROG EO L OG I C C HA RA CT E R A N D TH I C K N ESS O F T H E G LAC IA L S E D | M E NT Pequest oy Hills) ;
detailed study of individual valleys. Bodd Lake o0 Parsippany
F Lamington
< Ovefpeck
o - OF NEW JERSEY o SNWY o
Recharge to the glacial aquifers occurs by a combination of infiltration of surface water from streams, lakes, and wetlands; East Hanover S8 Florham Park
infiltration of rainfall and snowfall on outcrop areas of the aquifers; and flow of groundwater from adjacent glacial sediment - 41015 41°15' - Chatham Slough Brook
and bedrock. As with the aquifers themselves, the location and relative importance of these recharge processes vary from . jaf’ Canoe Brook
valley to valley, and from place to place within valleys. The location of recharge areas cannot be inferred directly from this S H E ET 1 O F 2 . G LAC |A L S E D | M E N T Oakwood Ws_ff_’b"'“"
map. Mapping recharge areas requires detailed study of individual valleys. g
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MAP UNITS
1990
Symbol Unit Description Hydrogeologic Character )
(Revised 1991, 1995, 2003)
E continuous till Continuous till generally greater than 20 May be alocal unconfined aquifer where thick
feethick. May be as much as 200 et and sandy. Inhe Passac basin between BLOCK DIAGRAMS OF TYPICAL VALLEY-FILL AQUIFER SYSTEMS
thick. Grain size of matrix generally reflects ummit and Morristown till overlies productive,
underlying bedrock. Silty sand to sandy till confined lacustrine-fan and fluvial sand and
forms z,ln gneiss, sandsgne, quartzite,)z;nd gravel aquifers in places. These areas are Landforms are indicated by open circles and are identified at the top of the diagrams. Sedimentis
conglomerate; silty till forms of shale, shown by a ruled pattern. indicate_d by fi_lle_d c_ircles andis id_entifi_ed onthe Ie_ft side of th(_e diagra_ms_. The hydrol_ogic character of
carbonate, basalt and diabase; silty clay till the sediment is mdncated'or) the right side of the diagrams. Triangles indicate former ice margins and
forms locally on shale and on Cretaceous lake levels during deglaciation.
clay.
- discontinuous till  Discontinuous till generally less than 20 feet  No significant surficial aquifer overlying bedrock.
thick, numerous bedrock outcrops.
- moraine deposits Till, sandy diamict, and minor sand and May be a local unconfined aquifer where thick; 7 7
gravel deposited as ridges and knollsalong  productive confined and semi-confined P 40 9 ’/‘ delta esker
former ice margins. May interbed with and lacustrine-fan, deltaic, and fluvial sand and " 21 W2 WW’V "p B
- overlie fluvial, deltaic, lacustrine-fan, and gravel aquifers may occur beneath morainic ] [ / A%’/ ’%" & former stable ice margin
lake-bottom sediment where moraines deposits in places. These areas are shown by / l //, ' 17.‘/‘@’ f et 7
traverse valleys and glacial lake basins. aruled pattern. A # ] 4-7 :\ = t y “ < (404 g [ A ) A J / ’ { AN § - ; ) o X
May be as much as 200 feet thick. Symbol 7 ‘%&/% ’/‘?’;% A 7 i Terdhy ; !51, ‘" ‘ A i S \ 7 N /l ¢ WEY =8
im" indicates moraines of lllinoian age. i 7 ’,/[9» (é\"/ J 2%z - 5 £ A Y, S84 ) b i C'/',’ /) 1 ‘ > Jaly q S W
S 7 1 e J ’ g B 7 AL g / 7 7 v > ) S ) i SN T il ke bottom denocits
. 1 i / 8 ( ( lake bottom deposil
= ‘ ) k el 5 /’5" \‘ fegpion /" £ ‘ ) ? 718 1] ) [ A J’ A (confining or semicanfiing bed)
lake-bottom Silt, clay, and fine sand deposited on the Generally a confining or semi-confining layer. N\ N > S ) i ) s T ’ /. £ / & 3 Y lacustrine fan deposits
sediment bottoms of glacial lakes. As much as 250 Underlain by productive confined and semi- ey ¢ 1 ¢ / - / > \ z y Y J \"" GEE 4 ko) /4 2 / i e s i bedrock —— (confined or semiconined aquifer)
feet thick. confined lacustrine-fan and fluvial aquifers in A / A%} (uncon e Rt harge area for canfined aquifer
places. AN L '
/ ? delta sand and gravel former lake level
map unit d N
. . . ) . . J { lacustrine fan sand and gravel
- deltaic and Sand and gravel deposited as deltas and Unconfined aquifer where sufficiently thick. = < 74 : | | £ g and sediment-flow deposits
lacustrine-fan fans in glacial lakes. May locally overlie Lacustrine-fan sand and gravel is a productive z : 3 = / % e At,v /’oz 7 M ; 2 Z ) (4 ! ) § ] V) : R ] gy I map unit | { lake-bottom silt, clay, and fine sand
- sediment lake-bottom sediment. As much as 200 confined or semi-confined aquifer in places in ¢ RN e 7 7 g ) »}'@ 47 i P - / / g Y/ S = y. - G 5 1\ A
feet thick. Symbol "id" indicates delta and the subsurface, where it is overlain by lake- % 7 ( { )
fan sediment of lllinoian age. bottom sediment. Surface outcrops of deltas
and fans may be recharge areas for these
confined lacustrine-fan aquifers. . . . § .
Map Units “I” and “d”: delta, fan, and lake-bottom sediment in unfilled glacial lakes
- 41700 /»"/i‘v-'-‘c 41°00" This diagram illustrates glacial lake basins that were either too large, too deep, or received too little
- Ifluwal over fCISeqelraIIy:thr:jee partlvenuid segulteqce Ofd Uppfer saﬂd ang_grkavel r':lay k:]e gn :anonlfllned ,“J’ W \" ‘»{ A ¢ - Ly 1 i) . / I/ i ") { -} Y A L ¢ AR i Y 1l glacial deposition to become completely filled with sediment. Deltas, fed by meltwater discharging from
Saect;:;tggte I;Iy;abzggm?;egsl:r\ﬁ ;‘ﬁe;ﬁg?ni:gfga?" ?gﬁﬁzm d?(r)esturl-?acgv‘\l/vatz:e M)? d:j?eogi:fgn)(,j fine 2 /, N o 2 b & - a 5 7 4 7 . \ \ j the glacier in subglacial tunnels and in channels along the ice margin on uplands, built outward into the
e N i ! - L c . { A 2 lake from stable ice margins during glacial retreat. Sand and gravel were deposited in the deltas as
n turnl O\ée';!ymg Iatqustrlne—fgn sand arr11d iand unit "Za cgnflnlngl or selrjm-conflglngz_layer. S2E - . 3 . Z 2 7 inclined foreset beds below lake level and as horizontal fluvial topset beds above lake level. Deltas
g[:,a(;l% -et tEi::rlf section may be as much as cg:;_enf Sdag ;%_?ggx?nmda; e_f: productive f 3 / / ) . 43 / / > {(§ K % { O\ O 5 ﬁ‘ y IR £ Aarpael : \ generally coarsen upward from sand and pebbly sand foreset beds to pebble- and cobble-gravel topset
. ined or i ined aquifer. 2 N s 1N i s beds, and their distal parts may overlie silt and clay lake-bottom sediment. Between stable ice margin
positions, fans of sand and gravel were deposited where subglacial tunnels discharged meltwater into
. o o X . . . the lake. Bedding and grain size are more variable in the fans than in deltas, and fans may contain
- fluvial Sand and gravel deposited in plains in Unconfined aquifer where sufficiently thick or beds of unsorted sediment deposited by mass flow of material from the glacier or from the unstable
sediment valleys not occupied by glacial lakes. where hydrologically connected to surface slopes of deltas or the fans themselves. In quiet water away from the ice margin, silt and clay and, in
- Generally less than 50 feet thick. Symbol  water. places closer to the ice front, fine sand, settled onto the lake bottom. This fine sediment gradually filled
if" indicates fluvial sediment of llinoian the lowest areas of the lake and covered much of the fan sediment.
age.
Z 5 Z (. . ’ 2 S : / The fans are productive confined aquifers in many places, but in broad lake basins they occur on only a
4 2 4 : JralSIH T omi ) ) Y :-'f 7 Z Ji g R / " i / small portion of the lake bottom, generally as linear strings trending northward in the basin. The lake-
- ice-contact Sand and gravel and sandy, bouldery Unconfined aquifer where sufficiently thick; in 2 [ A £ / Z L j / 4‘ \r i AP / 1 ) 4 f L S et bottom sediment is a conﬁmng or semlco!'mnlng unit. The deltas are, locally, unconfined aquifers and in
sediment diamict forming hummocky topography. large lake basins may be recharge areas for s g {‘n‘_. .“!t" 2 A i) P SN - ) 3 7 / i e A i & places may recharge the confined lacustrine-fan aquifers.
May be as much as 200 feet thick. confined lacustrine-fan aquifers. 4 % 5 \ 2
- till of Sandy silt to clayey sandy silttill. Occursas  Too thin to be an aquifer. May retard move-
lllinoian age erosional remnants on gentle to moderate ment of surface water into the underlying
slopes. Maximum thickness 50 feet. bedrock.
former stable ice margins
- till of Sandy silt till to clayey silt till. Occurs as Too thin to be an aquifer. May retard move-
pre-llinoianage  erosional remnants on flat upland areas. ment of surface water into the underlying fluvial terrace
Maximum thickness 30 feet. bedrock.
delta (eroded)
- sand and Sand and gravel of both fluvial and deltaic Too thin to be an aquifer. Readily transmits
gravel of origin. Occur as erosional remnants on flat surface water into the underlying bedrock.
pre-llinoianage  upland areas. Maximum thickness 80 feet . v
but generally less than 30 feet thick. 7 / 7 4 ( 4 ) (uﬂgg:*,',::g zz'ﬂ?fer)
‘ 'f,’(/’z’." N deltaic sand and gravel (wnﬁ',‘.‘if.?_,";?';‘gﬁiﬂzﬁ?.‘ﬁz‘:g bed)
non-glacial Non-glacial surficial material including Weathered gneiss and conglomerate may be deltio deposits
material weathered bedrock, colluvium, and alocal unconfined aquifer where thick and bedrock {uncanfined aquifer, recharge area for confined aquifer)
alluvium. Weathered bedrock may be as sandy. Otherwise, non-glacial materials are fuvial sand and gravel
thick as 300 feet on carbonate bedrock too thin to be aquifers. ) lacusrine fan deposits
and 100 feet on gneiss and conglomerate e o e el (confined or semiconfined aquifer)
bedrock but is generally less than 20 feet lake-bottom fine sand, and minor clay
thick elsewhere. Colluvium occursin
wedge-shaped deposits at the base of / o
hillslopes,and may be as much as 50 feet s oot 100 approximate scale
thick. Alluvium occurs in floodplains and gi 2
terraces along streams and is generally 5 200
less than 30 feet thick. v
7 Area where till (unit ct) and morainic deposits (units m, im) overlie sand and gravel (units f and Map Unit “fI”: fluvial over lacustrine sediment in filled glacial lakes
//A d) and silt, fine sand, and clay (unit|). D
e This diagram illustrates glacial lake basins that were sufficiently small or received enough glacial
L 40°45' g £ K . deposition to fill completely with sediment. As in the unfilled glacial lakes described above, deltas build
p o b /) 40°45" outward into the lakes from stable ice margins, lacustrine-fan sediment blankets the floor of the lake,
S /N and lake-bottom sediment, generally more sandy than in the unfilled lake basins, fills the low areas. As
) vtlv the ice margin retreats, the lake bottom is gradually exposed as the accumulating lake-bottom sediment
\. /I 4," fills the basin and as the lake level drops when the sediment and ice-block dams holding in the lake
% S % B g 3 w f erode or melt. Rivers of meltwater flowing across the exposed lake bottom deposit fluvial sand and
REFERENCES ./ : u ! Q—uj] J 2 / G > J 3 /. 9 g < { (. , 1 7 S EATC \'!‘““’@i\ 7 gravel on top of thf-.\ lake sediment. This completes the three-part_ Iayering typic_al offille(_j glacial lakes:
4 7 1 ) - 3 £ 7 ; g y 9 RIS % v«é ione) 1) an uppermost fluvial sand and gravel; over lake-bottom and deltaic fine sand, silt, and minor clay; over a
i 5S> N3F basal lacustrine-fan sand and gravel.

Hoffman, J.L., and Stone, B.D., 1991, Geohydrologic framework, pumpage, ground-water levels and dewatering of the . X . X o i
Central Passaic stratified drift aquifer, New Jersey: Geological Society of America Abstracts with Programs, v. 23, n. 1, The fans are,fgs? inthe Unfl'('jea |af‘|<e§, FI)TOdl(JjClIVg conflr;ed aql;nfers in P|aCf_es-dThe !?ke—bOIFOTT sledlment
p.45. is a semi-confining unit, and the fluvial sand and gravel may be an unconfined aquifer, particularly

/ll;,;”//}:"//)‘,' where itis in hydrologic connection with rivers, lakes, and wetlands. The deltas may also be unconfined

Ridge, J.C., 1983, The surficial geology of the Great Valley sections of the Ridge and Valley Province in eastern 2 ?“ aquifers and in places may recharge the confined lacustrine-fan aquifers.

Northampton County, Pennsylvania, and Warren County, New Jersey: M.S. thesis, Lehigh University, 234 p.

Salisbury, R.D., 1895, Surface geology: report of progress: N.J. Geological Survey Annual Report for 1894, p. 1-149.

Salisbury, R.D., 1902, The glacial geology of New Jersey: Geological Survey of N.J. Final Report, v. 5, 802 p.

Stone, B.D., Stanford, SD., and Witte, R.W., 2002, Surficial geologic map of northern New Jersey: U.S. heads of outwash
Geological Survey Miscellaneous Investigations Series Map 1-2540-C, scale 1:100,000.

floodplain
fluvial terraces
A&— former stable ice margin 2
former stable ice margin 1
Area of Detail i
bedrock
fluvial deposits
(unconfined aquifer)
fluvial sand and gravel
from ice margin 1
fluvial sand and gravel
from ice margin 2
2 3 ¢
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miles in scoured basins on valley bottom
SCALE 1:100,000 DTN AMON AT GENTER OF SHEST
Map Unit “f”: fluvial sedimentin non-ponded valleys
This diagram illustrates valleys that did not contain glacial lakes. Rivers of meltwater deposited plains
of sand and gravel from successive stable ice margins during glacial retreat. These plains rise in
elevation to heads of outwash which mark the former position of the ice margin. Plains deposited from
later ice margins erode into earlier plains, forming terraces. The deposits in each plain generally coarsen
from sand and pebbly sand far from the ice margin to cobble gravel near the ice margin. In places on
the valley bottom where the glacier scoured basins in the bedrock, there may be small deposits of
deltaic and lake-bottom sand and silt beneath the fluvial sand and gravel.
y £ 7 - b ek % & WRNS 27 Where itis sufficiently thick and in hydrologic connection with rivers, lakes, and wetlands, the fluvial
o 75°00' 74°37'30" 74°15' sediment is an unconfined aquifer. In general, sediment in these non-ponded valleys is thinner than in
NEW JERSEY | | | valleys that contained glacial lakes and generally does not support productive aquifers.
Base map from U.S. Geological Survey, 1984 and 1986. Geologic contacts modified from Stone and others (2002),
Contour interval 20 meters; supplemental contour interval 10 meters. Ridge (1983), and Salisbury (1895)
Digital data is available upon request from the New Jersey Geological Survey. The interpretations presented here are provisional pending peer review.

There may be revisions prior to publication.
Cartography by M.W. Girard
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Base map from U.S. Geological Survey, 1984 and 1986.
Contour interval 20 meters; supplemental contour interval 10 meters.

Digital data is available upon request from the New Jersey Geological Survey.

The interpretations presented here are provisional pending peer review.
There may be revisions prior to publication.

Cartography by M.W. Girard
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