
Figure 1.  Geologic Map of Cape May County (modified from Newell and others, 2000) showing location of wells and lines of cross section.
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Figure 4. Generalized comparison of geologic formations, aquifers, and confining units in the 
study area.  Geological formations are modified from Owens and others (1998).  Also shown 
is the hydrogeologic framework modified from Zapecza (1989) and Sugarman and others 
(2013).
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Figure 5. Geologic section A-A’
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Figure 6. Geologic section B-B’
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Figure 7. Geologic section C-C’
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Figure 8. Geologic section D-D’
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Figure 9. Geologic section E-E’
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Figure 10. Geologic section F-F’
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Figure 11. Geologic section G-G’

Digital compilation by R.S. Pristas.
Cartography by R.S. Pristas and D.H. Monteverde.

CORRELATION OF GEOLOGIC UNITS
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INTRODUCTION 
Cape May County (fig. 1) is located in southernmost New Jersey.  Demand for potable groundwa-

ter over the past several decades (figs. 2 and 3) has led to degradation of several aquifers in the region 
(Lacombe and Carlton, 2002).  Water quality has degraded in the water table and confined aquifers 
due to saltwater intrusion, especially near the Atlantic Ocean coastline and, in places, along the Del-
aware Bay coastline.  This is in major part due to large water-level drawdowns caused by pumping of 
large capacity water-supply wells in major confined aquifers in coastal areas in southernmost Cape 
May County (Lacombe and Carlton, 2002).  Understanding the region’s geologic and hydrogeological 
framework is critical for present and future water resource management, especially in light of present 
and future demands on potable water supply. 

This map presents an updated geologic and hydrogeologic framework including cross sections 
highlighting the correlation between geologic formations and aquifers (fig. 4) and the extents and thick-
nesses of geologic formations (figs. 5-11) and major aquifers and confining units (figs. 12-18).  It is 
important to have accurate geologic and hydrogeologic frameworks to better characterize the extent 
and thickness of the important aquifers in the region and provide realistic constraints for groundwater 
models.   The data used in this report are from continuous coreholes (Cape May Coast Guard Station, 
Cape May Airport, Cape May Zoo, Ocean View, and Belleplain State Forest) and wireline gamma-ray 
logs from intervening water wells (table 1), and used to create a modern geologic and hydrodogeologic 
framework.  The framework covers Coastal Plain formations from the upper Eocene Absecon Inlet For-
mation through the Pleistocene Cape May. We concentrate this study on well-characterized aquifers 
including the Piney Point (upper Oligocene), Atlantic City 800-foot sand (lower Miocene), Rio Grande 
water-bearing zone (lower-to-middle Miocene),  Cohansey aquifer (middle Miocene), Estuarine sand 
aquifer (upper Miocene and Pleistocene), and Holly Beach water-bearing zone (Quaternary). 

Cape May County is underlain by unconsolidated Coastal Plain formations of Cretaceous and 
younger age that are as much as 6,500 feet thick (Gill and Farlekas, 1976). The outcropping forma-
tions are predominantly Quaternary, including the Cape May Formation and fresh water wetland and 
saltmarsh deposits (fig. 1).  The Tertiary age Bridgeton, and Cohansey Formations crop out in the 
north-northwestern part of the county (fig. 1). The geologic cross sections (figs. 5-11) show the lateral 
variation in thickness of upper Eocene age and younger outcropping and subsurface formations to 
depths of 600 to 1,500 feet (fig. 4). These formations contain sands which compose the major aquifers 
in the county (Gill, 1962a and b; Lacombe and Carleton, 2002). Deeper formations contain brackish 
water unfit for potable use and are not included in this study.  Hydrogeologic cross sections highlighting 
the aquifer sands under Cape May County are presented on figures 12-18.

 

DESCRIPTION OF GEOLOGIC FORMATIONS

The Coastal Plain formations underlying Cape May County are composed primarily of unconsol-
idated gravel, sand, silt, and clay of marine, coastal deltaic, and fluvial origin.  The oldest formations 
displayed in cross section are the Absecon Inlet (upper Eocene), Sewell Point (upper Eocene to lower 
Oligocene), and Atlantic City (upper Oligocene) Formations.  These are shown only in the deepest wells 
(figs. 7, 9, and 11). The Absecon Inlet Formation is a fine-grained marine shelf deposit that records a 
period of high sea level.  It consists predominantly of silts and clays that are occasionally glauconitic 
(Browning and others, 1997).  The Sewell Point and Atlantic City Formations consist of glauconitic 
quartz sand and glauconitic silts and clays deposited in inner neritic environments (Pekar and others, 
1997).   

The lower-middle Miocene Kirkwood Formation reflects a major change from predominantly 
starved shelf sedimentation in the Oligocene to deltaic deposition (Browning and others, 2008).  Coars-
ening-upward deltaic successions, consisting of fine-grained shelf and prodelta clay-silts overlain by 
coarser grained delta-front sands, characterize the members of the Kirkwood Formation and suggest 
that one or more river systems crossed New Jersey at this time (Browning and others, 2008).  These 
coarsening-upward sequences correlate with confining unit-aquifer couplets (Sugarman and others, 
2005), the clay-silt units being confining units and the sands being aquifers.  The Kirkwood Formation 
has been dated with Strontium-isotopes, diatoms, and dinoflagellates (Sugarman and others, 1993, 
2007; de Verteuil, 1997). These high resolution age determinations have allowed the subdivision of the 
Kirkwood into four members. From oldest to youngest, these are the Brigantine, Shiloh Marl, Wildwood, 
and Belleplain Members (Miller and others, 1997; Owens and others, 1998).

The middle Miocene Cohansey Formation was deposited in deltaic, coastal (barrier beach), and 
fluvial environments.  Thin prodelta clay-silts are overlain by delta-front and shoreface sands.  As in the 
Kirkwood, these correlate with confining unit-aquifer couplets.  On the Cape May peninsula, the upper 
Miocene Stone Harbor Formation overlies the Cohansey Formation.  The Stone Harbor is restricted to 
the peninsula of the county.  It is an estuarine deposit consisting of a variety of sediment types deposit-
ed in channels, fringing marsh, and bay environments (Sugarman and others, 2007).

The Bridgeton Formation is a fluvial sand and gravel of upper Miocene age deposited by a river 
system that included the Delaware River and other regional rivers flowing from the north and northwest 
of Cape May County (Owens and Minard, 1979; Stanford, 2010). It caps the upland in the northwestern 
part of the county, above an elevation of about 40 feet. It rests on the Cohansey Formation, and so is 
younger than the Cohansey. It may be an updip fluvial correlative of the Stone Harbor Formation, or 
it may be younger than the Stone Harbor. After the Bridgeton was deposited, the river system shifted 
southward and eroded a broad lowland in what is now Delaware Bay. Quaternary deposits forming the 
peninsular part of Cape May County were laid down in this lowland.

The youngest formations in the county are of Quaternary age. These are the Pleistocene Cape 
May Formation, consisting of beach and estuarine sediment, and Holocene (modern) beach, salt-
marsh, and freshwater wetland deposits. The Cape May Formation consists of three units (Newell and 
others, 1995) that were laid down during periods of high sea level. The terminology used here for the 
Cape May Formation, with unit 1 as the oldest member and unit 3 as the youngest member, follows that 
of Newell and others (1995). Newell and others (2000) reversed this order, with unit 3 as the oldest and 
unit 1 as the youngest, in order to represent the low (youngest)-to-high (oldest) terrace-step sequence 
where the Cape May Formation rings uplands along the coast north of Cape May County. The Newell 
and others (1995) nomenclature is used here and on other N. J. Geological and Water Survey maps 
because it best represents the oldest-at-bottom, youngest-at-top vertical succession of the units in the 
type area of the formation on the Cape May peninsula.

The oldest unit of the Cape May, unit 1, occurs in the subsurface in the peninsular part of the coun-
ty.  It fills paleovalleys that were cut by the Delaware River - the Rio Grande paleovalley (fig. 1), the 
Great Egg Harbor River (Great Egg Harbor paleovalley, fig. 1), and possibly the Maurice River (valley 
defined by the -100 foot contours between Reeds Beach and Jenkins Sound, fig. 1) (Gill, 1962b; Newell 
and others, 1995). The depth and position of the Rio Grande paleovalley in the Atlantic coast area is 
based in part on Pleistocene diatoms from a depth of 78 to 181 feet in a water well drilled in 1894 in 
Wildwood (Woolman, 1895), and on offshore seismic surveys that trace the seaward extent of the chan-
nel from the Wildwood area (Uptegrove and others, 2015). On the Delaware Bay shore, the Rio Grande 
paleovalley correlates with a seismically imaged valley in Delaware Bay (Knebel and Circe, 1988). 

The Cape May 1 is of lower and middle Pleistocene age, based on amino-acid racemization ratios 
(Miller and others, 1996; Lacovara, 1997; Wehmiller, 1997; O’Neal and others, 2000; Sugarman and 
others, 2007) and strontium stable-isotope ratios (Sugarman and others, 2007), and likely includes mul-
tiple depositional subunits laid down during several periods of high sea level.  It consists predominantly 
of beach and nearshore sand and gravel (Qcm1) and fine-grained estuarine sediments (Qcm1f). Unit 
Qcm1 may include fluvial sand and gravel in the bottom of paleovalleys. Pollen from a depth of 160 to 
210 feet in the Cape May Airport corehole (well 57-00044) include exotic taxa that are generally inter-
preted as pre-Pleistocene (Lacovara, 1997). If these pollen are not reworked from older underlying for-
mations, they suggest that the lowermost Cape May 1 in places includes sediment of Pliocene age.

Unit 2 of the Cape May Formation, extending in Cape May County from Great Egg Harbor Bay to 
Cape May Point, forms a coastal terrace ringing the northwestern upland below an elevation of about 
30 feet, and forms the spine of the peninsula. The peninsular part of the unit is a barrier spit complex 
built southward across the mouth of Delaware Bay from a headland at Somers Point. Amino-acid race-
mization ratios (Lacovara, 1997) indicate that unit 2 was deposited during the Sangamonian highstand 
(about 125,000 years ago) in the late Pleistocene, when sea level was about 30 feet higher than pres-
ent in this region. Like unit 1, it includes beach, nearshore, and minor fluvial, sand and gravel (Qcm2, 
fig. 1) and fine-grained estuarine sediments (Qcm2f, on sections only). Unit 3 is composed of beach 
and nearshore sand and gravel forming a coastal terrace below an elevation of about 15 feet.  The 
terrace is set into the seaward edge of the unit 2 deposits.  It is younger than unit 2 and is likely of late 
Sangamonian, or possibly middle Wisconsinan age (Newell and others, 1995; O’Neal and Dunn, 2003; 
Uptegrove and others, 2012; Stanford and others, 2016).

Modern beach sand and gravel, and salt-marsh and estuarine deposits form the present-day coast 
and were laid down within the past 10,000 years, during the Holocene sea-level rise. Radiocarbon 
dates on wood and plant material from the salt-marsh and estuarine deposits from both onshore bor-
ings and offshore vibracores in the county (Miller and others, 1996; Uptegrove and others, 2013) range 
from about 9,000 to 500 years old and document about 50 feet of sea-level rise within the past 10,000 
years. Freshwater wetland peat also formed during this time, in response to inland water tables rising 
in step with rising sea level (Meyerson, 1972). 

                                         DESCRIPTION OF MAP UNITS

Beach Sand - Sand and pebble gravel. Deposited in beach, dune, shoreface, overwash-plain, and tid-
al-delta settings. Part of the Holly Beach water-bearing zone of Gill (1962). Of Holocene age. Maximum 
thickness 30 feet.

Salt-marsh and estuarine deposits - Peat and organic silt, clay, and fine sand. Deposited in salt 
marshes, tidal flats, and tidal channels. Of Holocene age. Maximum thickness 60 feet.

Freshwater wetland deposits - Peat and organic clay and sand. Deposited in freshwater swamps and 
marshes. Of Holocene age.  Where present are thin (e.g. 10 feet maximum).

Cape May Formation, unit 3 - Sand and pebble gravel. Deposited in beach and shoreface settings. 
Of late Pleistocene (late Sangamonian or middle Wisconsinan stages) age (Newell and others, 1995; 
O’Neal and Dunn, 2003).  Maximum thickness 20 feet.

Cape May Formation, unit 2 - Sand and pebble gravel (Qcm2) and silt, clay, and fine sand (Qcm2f). 
Sand and gravel were deposited in beach, dune, shoreface, overwash-plain, tidal-delta, and fluvial-es-
tuarine settings. Silt, clay, and fine sand were deposited in estuarine and bay settings. Of late Pleis-
tocene (Sangamonian stage) age, based on amino-acid racemization ratios (Lacovara, 1997). Qcm2 
is part of the Holly Beach water-bearing zone of Gill (1962). Qcm2f is the principal component of the 
estuarine clay facies of Gill (1962) in Middle and Lower Townships. Maximum thickness 120 feet.

Cape May Formation, unit 1 - Sand and pebble gravel (Qcm1) and silt, clay, and fine sand (Qcm1f). 
Sand and gravel were deposited in beach, dune, shoreface, overwash-plain, tidal-delta, and fluvial-es-
tuarine settings. Silt, clay, and fine sand were deposited in estuarine and bay settings. Of middle and 
early Pleistocene (pre-Illinoian) age based on amino-acid racemization ratios (Miller and others, 1996; 
Lacovara, 1997; O’Neal and others, 2000; Sugarman and others, 2007) and strontium stable-isotope 
ratios (Sugarman and others, 2007). Qcm1 is part of the Estuarine Sand aquifer of Gill (1962). Qcm1f 
is part of the estuarine clay facies of Gill (1962).  Maximum thickness 125 feet.  Shown in cross section 
only.

Bridgeton Formation - Clayey sand and pebble gravel, minor cobble gravel. Deposited in a fluvial 
braidplain setting. Of late Miocene age (Owens and Minard, 1979).  Maximum thickness 30 feet in the 
northern part of the county.

Stone Harbor Formation - Newly named formation described at the ODP 174AX Cape May Zoo 
(Sugarman and others, 2007) and at the ODP 150X Cape May Coast Guard Station corehole (Miller 
and others, 1996).  At Cape May Zoo, the Stone Harbor is 137.8 ft thick and is primarily sand, with 
the following facies:  1. medium- to coarse-grained quartz sand with very coarse, granuliferous, and 
pebbly beds; 2. lignitic sandy clay; and 3. organic-rich sandy silt with organic brown clay.  Lignite and 
organic-rich beds are generally common throughout the formation, opaque heavy minerals are present 
but not common, and mica is scarce. Sandier units are typically 30–40 ft thick and alternate with the 
finer grained units that are typically 10–20 ft thick. Environments of deposition are generally estuarine 
in the lower part and nearshore (including shoreface, lagoon, marsh, tidal channel, and backbarrier) to 
fluvial/estuarine in the upper part.

At the Cape May corehole it consists predominantly of sand, with the following facies in order of thick-
ness:  1. medium to coarse sand that is locally organic rich; 2. fine, very micaceous sand; 3. thinly 
laminated clay to sandy clay; and 4. silty sandy clay, clayey silt, and clay.  Lignite is generally common 
and there are scattered granuliferous and pebbly beds. 

The Stone Harbor contains an upper sand that is correlative with the Estuarine Sand Aquifer (Sugar-
man and others, 2007).  It sometimes contains a lower sand that may be part of the Cohansey confined 
aquifer in Cape May County.

The age of the Stone Harbor Formation is constrained primarily at the Cape May site, where it is as-
signed to Zones DN7 ( ~12–12.5 Ma),  DN8  (~9–10.5 Ma), and DN8/9 (~7.5–8.5 Ma).  At the Cape May 
Zoo site, dinocysts constrain the lower sequence as upper Miocene.

The Stone Harbor Formation is lithologically differentiated from the Cohansey Formation by its more 
variable grain size (ranging from pebbles to clay), a greater abundance of lignite and organic-rich beds, 
and estuarine depositional environment. It is similar to the Cohansey Formation in containing some 
barrier and back-barrier environments and generally lacking calcareous fossils, but locally containing 
dinoflagellate cysts.

In the subsurface, the unit has been mapped across the Cape May Peninsula as the unnamed unit at 
Cape May (Owens et al., 1998; Newell et al., 2000) and can be extended to at least the Leg 174AX 
Ocean View site.  In the Cape May and Ocean View coreholes, the Stone Harbor Formation is overlain 
by the Cape May Formation and underlain by the Cohansey Formation. Maximum thickness 180 feet.  
Shown in cross section only.

Cohansey Formation - Sand, fine- to coarse-grained, locally gravelly, massive to crossbedded, gray-
brown or dark-gray. Small amounts (5-10 percent) of potassium feldspar are present.  Interbedded 
with discrete beds of clay or silty clay, thin- to thick-bedded, massive to finely laminated, dark-gray; 
weathers white, yellow, or red.  Dark- gray beds commonly contain carbonized wood fragments.  The 
thicker clay beds occur in lenses that commonly have small to very large pieces of lignitized wood.  In 
Cape May County, the formation generally consists of an upward-coarsening section (clay-silt to sand) 
as described at the 174AX Cape May Zoo site (Sugarman and others, 2007).

Near Belleplain State Forest (fig. 7), the Cohansey contains marginal marine and shelfal facies. The 
shelfal facies is composed of interbedded, highly bioturbated, micaceous, slightly glauconitic quartz 
sand and massive clay.  Most of the sand in the Cohansey is medium grained and moderately sorted 
although coarse and fine sandy beds also are common. 

Sands within the Cohansey Formation form a confined aquifer in southern and central Cape May 
County, and a thicker unconfined aquifer in northern Cape May County (the Kirkwood-Cohansey Water 
Table Aquifer).

At the Cape May Zoo site, Sr-isotope age estimates from the base of the Cohansey Formation are 
12.1-12 million years, or uppermost middle Miocene.  Ager (in Owens and others, 1988) discusses 
the microflora in the Cohansey near Mays Landing.  He notes that the Cohansey has a large number 
of exotics similar to those in the underlying Wildwood Member of the Kirkwood, and because of this, 
thought the Cohansey to be Miocene.  Maximum thickness 170 feet.

KIRKWOOD FORMATION

Belleplain Member - Lower massive to horizontally laminated, very diatomaceous, dark-gray clay or 
silty clay with common, small, thin-walled mollusks is overlain by mostly fine-to-medium sand.  The 
uppermost facies is a finely laminated, dark-gray clay with common, thin interbeds of fine- to medi-
um-grained, micaceous quartz sand.   Flaser bedding is common in this upper clayey unit.  Gamma-ray 
values are high for the clayey unit at the base (transgressive deposits) and low for the sandy unit above 
(regressive deposits).  

Andrews (1988) considers the diatom assemblage in the Belleplain to be characteristic of East Coast 
Diatom Zone (ECDZ) 6.  Strontium-isotope ages of the shells range from 14.7 to 12.3 Ma and confirm 
the middle Miocene age.  Maximum thickness 150 feet.  Shown in cross section only.

Wildwood Member - Very fossiliferous, micaceous, dark- gray  clay-silt  interbedded  with  fine-  to  
medium-grained,  pale-gray-brown  sand  in  lower part.   The upper part is more sandy (mostly fine-
grained, micaceous quartz sand), thin-bedded to laminated, commonly interbedded with thin-bedded, 
gray-brown, micaceous clay; wood fragments are common.  The basal contact with the underlying unit 
is sharp and has considerable relief. A maximum 3-ft-thick bed of gravel with pieces of quartz and worn 
shells, commonly occurs along the contact.  Maximum thickness 280 feet.

Sand beds in the upper part of the member, and occasionally in the lower part, can be correlated with 
the Rio Grande Aquifer.

The age of the Wildwood was determined from diatoms and strontium-isotope age estimates of mollusk 
shells.  The diatom assemblages in this unit fall within Andrews (1988) ECDZ 2.  Strontium-isotope 
analyses on shells from this interval indicate an age range of 17.4 to 15.5 Ma (Sugarman and others, 
1993).  Shown in cross section only.

Shiloh Marl Member - Consists of:  1. a lower laminated, micaceous, locally fossiliferous ,  dark-gray  
clay  interbedded  with  very  fine grained sand; and 2. an upper medium- to coarse-grained, gravelly, 
massive, pale-brown to medium-gray sand with scattered thin-walled mollusks.   Thin, dark-gray clay 
layers interbedded with thin layers of lignite are common in this upper interval.  Near the top of the unit, 
quartz gravel is a common constituent in the very coarse grained sand bed.

The Shiloh Marl sand forms the upper part of the Atlantic City 800-foot sand a major confined aquifer 
supplying water to coastal communities along southeast New Jersey.

The age of the Shiloh is lower Miocene as determined from diatoms.  The Shiloh contains Actinop-
tychus heliopelta (ECDZ 1 of Andrews, 1988).  Strontium age determinations on shells from this unit 
yielded ages of 20.9 to 19.7 Ma (Sugarman and others, 1993).  Maximum thickness 240 feet.  Shown 
in cross section only.

Brigantine Member - Massive to finely laminated, dark-gray clayey silt that is locally very fossiliferous, 
and interbeds of shelly fine-medium sand and silty clay, overlain by lignitic, shelly medium-to-very 
coarse sand.  Quartz and siliceous rock fragments are the major sand minerals.   Feldspars typically 
constitute less than 10 percent of the sand fraction except in the reworked beds where they make up as 
much as 25 percent of the sand.  Mica and wood fragments are minor constituents.

The basal contact with the underlying unit is sharp and unconformable. 

The main sand unit in the Brigantine Member forms the lower part of the Atlantic City 800-foot sand 
aquifer (Sugarman and others, 2000). 

The  age  of  the  lower  member  was  determined  from  diatoms  and  strontium-isotope age estimates.   
The diatom assemblage is characteristic of ECDZ 1 of Andrews (1988), which is considered to be early 
Miocene (Burdigalian) in age.  The strontium-isotope analyses of shells from this member indicate ages 
from 23 to 20.2 Ma (Aquitanian) (Sugarman and others, 1993). Maximum thickness 270 feet.  Shown 
in cross section only.

Atlantic City Formation - Consists of three facies in a vertical section, a lower glauconite sand, a mid-
dle clay-silt, and an upper quartz sand. The lower glauconite sand facies is a fine- to medium-grained, 
massive, clayey, moderate-green glauconite sand that contains between 10 and 20 percent quartz.  
Small shell fragments are abundant, and scattered mica is present in this facies.  The lower facies 
grades into a massive to thick-bedded, medium- to dark-gray clay-silt which has common thin to thick 
interbeds of glauconite sand and abundant thin-walled mollusks.  This facies is overlain by a fine- to 
coarse-grained (mostly medium- to coarse-grained), massive to thick-bedded, olive-gray to green-
ish-gray sand with scattered granules.  Worn, rounded shell fragments are common in some of the 
sand beds.  Quartz and glauconite proportions vary in these upper sand beds with the glauconite 
content ranging between 20 and 40 percent.  Most of the glauconite grains are moderate brown to 
dark green and have highly polished surfaces.  Feldspar and rock fragments typically total less than 10 
percent of the sand.  The Atlantic City Formation unconformably overlies the Sewell Point and Absecon 
Inlet Formations.

The upper Oligocene age of the Atlantic City Formation was determined from microfauna and less re-
liably from strontium- isotope analyses of shells (Pekar and others, 1997).  Maximum thickness of the 
formatation is approximately 200 feet.  Shown in cross section only.

Sewell Point Formation - Sand, quartz and glauconite,   fine-grained,   clayey,   finely   laminated, 
dark-greenish-gray  to  olive-black,  micaceous, extensively bioturbated, woody, locally shelly.  Glau-
conitic at base with only scattered glauconite grains above where quartz is the major sand mineral.  
Grades upward into interbedded laminated to thin-bedded, dark-gray clay and clay-silt.  Thin-walled 
shells are common in the lower part of this lithology.  Near top of unit, fine- to very fine grained, 
somewhat micaceous, glauconite quartz sand is interbedded with the clay.  The formation overlies the 
Absecon Inlet Formation with a sharp contact.  The contact is marked by extensive burrows filled with 
glauconite sand that project several inches downward into the underlying unit.

The Sewell Point is assigned to Zone NP 21 of upper Eocene-lower Oligocene age (Owens and others, 
1998).  Maximum thickness 100 feet.  Shown in cross section only.

Absecon Inlet Formation - Massive to thinly laminated, blue- to pale-green clay, less commonly a 
clay-silt with thin interbeds of fine- grained, glauconite-quartz sand.   Fossils, either thin-walled mol-
lusks or calcareous microfauna, are abundant throughout.  The basal 3 ft is a fine-grained, dark-green 
glauconite sand. 

The upper Eocene age of the Absecon Inlet Formation was determined from calcareous nannofossils 
and foraminifera (Browning and others, 1997).  Maximum thickness 270 feet.  Shown in cross section 
only.

HYDROGEOLOGIC CROSS-SECTIONS

Aquifers shown on the cross sections on sheet 2 generally correspond to sand, shelly sand, and 
gravel portions of a corresponding geologic formation (fig. 4).   Aquifer terminology, where applicable, is 
after (LaCombe and Carlton, 2002) and Gill (1962).  Beginning with the oldest aquifer, the Piney Point 
is contained within the upper part of the Atlantic City Formation.  It has high chlorides and is a saltwater 
aquifer in this region (LaCombe and Carlton, 2002), and is only penetrated in the deepest wells (e.g. 
36-23364).  The Piney Point aquifer has also been correlated with the upper part of the middle Eocene 
Shark River Formation (Sugarman and others, 2013). Although there is difference in age of the forma-
tions comprising the Piney Point aquifer, stratigraphic position and synoptic water level data (dePaul 
and Rosman, 2015) indicates a likely hydraulic connection.  Owing to its depth and salty water quality, 
the Piney Point is not used in Cape May County. It is used for water supply in areas north and west of 
Cape May County where the aquifer contains freshwater.

Overlying the Piney Point aquifer and separated from it by a confining unit, the Kirkwood Forma-
tion contains multiple aquifers; all are confined, except where the Kirkwood Formation is hydraulically 
connected to the Cohansey Formation in the northern part of the county as shown in sections F-F’ and 
G-G’.   The Atlantic City 800-foot sand extends beneath all of the county and is the deepest freshwater 
aquifer.  It is correlated with the Brigantine and the Shiloh Marl Members.  In many places, a thin (about 
20-30 feet thick) confining unit has been mapped within the 800-foot sand aquifer (Sugarman, 2000).  
The 800-foot sand is a major aquifer for Cape May County and supplies almost 35 percent of the 
groundwater used there. The Atlantic City 800-foot sand aquifer has high levels of chloride (exceeding 
250 mg/l) south of Wildwood Island in the lower part of the peninsula and at Cape May City, Cape May 
Point, West Cape May, and southern Lower Township.  Further observation well drilling and groundwa-
ter sampling are proposed on the mainland in Lower Township.  Cape May City has been using water 
from the aquifer for a large part of its supply after reverse-osmosis treatment since 1996.  All of the 
Cape May County barrier island communities and resorts use this aquifer, some for over 100 years. 
The earliest wells were drilled for hotels near the ends of the railroad lines which brought vacationers to 
Cape May County in the late 19th and early 20th centuries. Typically the aquifer is about 150-200 feet 
thick.  In Cape May County, it is usually between 400 feet to 950 feet below land surface, the shallower 
depths being to the north and west. Typical well yields are between 500 and 1000 gallons per minute 
(gpm).  Several water companies serving the resort towns have conducted aquifer tests.  Table 2 shows 
the key aquifer properties for transmissivity, storativity, and leakance for a few of these tests. Perhaps 
the most reliable aquifer test was conducted at New Jersey American’s Cape May Court House Wells 
7 and 8 (table 2). Both wells are constructed similarly with matching screen lengths and depths.   Many 
of the other tests used observation wells with screens that did not match the lengths and depths of the 
pumping well screen.

 
Above the 800-foot sand and separated from it by a confining unit is the Rio Grande water-bearing 

zone, an aquifer originally named and mapped in Cape May County by Gill (1962b) based on several 
wells tapping this confined upper aquifer within the Kirkwood Formation. The Rio Grande water-bear-
ing zone extends beneath all of Cape May County and is typically a minor aquifer within the Wildwood 
Member of the Kirkwood Formation.  In Cape May County, its thickness shows great variability, but 50-
100 feet is typical. In places two sand bodies can be mapped in the Wildwood Member.  The aquifer has 
only been developed in the lower part of Middle Township.  There a well tested at 1000 gpm showed 
a specific capacity of 13.6 gpm/ft.  High chloride levels may affect this aquifer to the south of Middle 
Township and beneath the barrier islands to the east. There have been no aquifer tests conducted or 
analyzed in this aquifer by NJGWS. The aquifer supplies a small amount (about 2 percent) of the total 
groundwater withdrawn annually in Cape May County, but may be available for additional development 
on the mainland provided wells are sited as far as possible from salt water bodies.

The Cohansey aquifer is found within the Cohansey Formation and, in places, in the lower part of 
the Stone Harbor Formation and the upper part of the Belleplain Member of the Kirkwood Formation. 
The aquifer is mapped as a confined aquifer in the subsurface below the peninsular part of Cape May 
County. The confined Cohansey aquifer and overlying aquifers including the Estuarine sand and Holly 
Beach become part of the unconfined Kirkwood-Cohansey aquifer system in the northern part of the 
county as the formations comprising these aquifers become predominantly sandy. Individual confining 
units either overlying or underlying these units cannot be distinguished on geophysical logs (Sheet 2).  
The Cohansey aquifer is largely a fine to medium grained sand with lenses of silt and clay. In the south-
ern part of the county, the confining unit overlying the Cohansey is predominantly a sandy and silty 
clay. It can be thin, allowing possible hydraulic connection with the overlying Estuarine sand aquifer. 
The thickness of the Cohansey aquifer is also quite variable, but generally ranges from 50 to 200 feet.  
High chlorides affect this aquifer at various places.  Along the coast chlorides are elevated beneath the 
barrier islands as at Stone Harbor, Avalon, Sea Isle City, and beneath tidal bays and Cape May City.  
Adjacent to Delaware Bay, chlorides are elevated in the Fishing Creek Beach, Sun Ray Beach, and Del 
Haven sections of Lower and Middle Townships.  The aquifer is used for public water supply in Middle 
and Lower Townships and Cape May City. Wells can yield up to 1,500 gpm. Typical depths of large 
capacity wells range from 200 feet to 300 feet in lower part of the county.  In the western parts of Upper 
and Dennis Townships, the top of the aquifer can be as shallow as 50 feet below the surface.  Results 
of three aquifer tests are shown on table 2.  In one test, specific capacities ranged from 14-56 gpm/ft 
and averaged 23 gpm/ft.  The aquifer supplies about 23 percent of all groundwater withdrawn annually 
in Cape May County.  Future large capacity public supplies should be sited at as great a distance as 
possible from salt water bodies such as Delaware Bay.

Above the Cohansey aquifer and separated from it by a thin confining unit is the Estuarine sand 
aquifer. The aquifer extends beneath the Cape May peninsula south of Swainton in Middle Township 
(LaCombe and Carlton, 2002).  It is correlative with the Stone Harbor Formation and, in places, deep 
channels are filled by sediments of the overlying Cape May Formation. The aquifer is composed of fine 
to medium sands with some gravel and lignite. It is overlain and confined by marine clay ranging in 
thickness from about 100 feet to just a few feet.  In some areas, there is an upper and lower Estuarine 
Sand separated by a minor clay confining unit generally less than 10 feet thick. This aquifer is used for 
public supply wells, irrigation wells, and domestic wells. No aquifer tests in the Estuarine sand have 
been reviewed by the NJGWS.  The aquifer is in the southern part of the county from just north of Cape 
May Court House to Cape May City. Its thickness is quite variable, ranging from 20 to 150 feet or more.  

It can be found between approximately 80 to 225 feet below land surface, the shallower depths being in 
the northwest area of its extent.  A well drilled to a depth of 141 feet by a major water supply company 
and tested over a six hour period yielded 700 gpm with 61 feet of drawdown for a specific capacity of 
9 gpm/ft. Chlorides and sodium above drinking water standards affect this aquifer in Cape May City, 
beneath barrier islands and bays, in the Villas area of Lower Township near Delaware Bay, and in the 
Sun Ray Beach and Del Haven areas of Middle Township.  The aquifer supplies small percentages 
(less than 1 percent) of groundwater used in Cape May County.  Future high capacity wells using this 
aquifer should be sited as far as possible from the bay and ocean.

The Holly Beach water-bearing zone is the surficial or water-table aquifer in the peninsular part  of 
Cape May County.  The aquifer is generally correlative with surficial deposits of Quaternary age (table 
4). The aquifer is largely orange and yellow sand and gravel, and thin clay lenses and shell layers. Its 
thickness ranges from a low of 20 feet in southern Cape May County to over 100 feet in northern Cape 
May County where it grades and becomes indistinguishable from the Kirkwood-Cohansey aquifer sys-
tem.  The aquifer supplies water to domestic, irrigation, and a few public supply wells.  It may provide 
up to 5 percent of the county’s water needs.  Table 2 shows aquifer properties for the Holly Beach wa-
ter-bearing zone from an aquifer test at a groundwater contamination site in Middle Township.  In two 
tests not shown on table 2, two water supply wells in Middle Township, both under 100-feet in depth, 
were pumped 5-8 hours with withdrawal rates of 250-300 gpm and had 30-40 feet of drawdown.  Spe-
cific capacities were 5 and 7 gpm/ft. Chlorides impact this aquifer in coastal areas adjacent to the bays 
and tidal creeks. Wells should be sited as far as possible from salt water bodies so as not to induce salt 
water to migrate toward the pumping wells.
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Figure 12. Hydrogeologic section A-A’
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Figure 13. Hydrogeologic section B-B’
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Figure 14. Hydrogeologic section C-C’
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Figure 15. Hydrogeologic section D-D’
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Figure 16. Hydrogeologic section E-E’
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Figure 17. Hydrogeologic section F-F’
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Figure 18. Hydrogeologic section A-A’

Table 1.  Permit number, well location, total depth, and cross section of wells used in this study.

NJ Well Permit Number County Municipality
USGS 

Quadrangle Name
Latitude

(ddmmss)
Longitude
(ddmmss)

Total Depth
(ft) Section

35-04640 Cumberland Maurice River Twp Port Elizabeth, NJ 391518 745355 600 C-C', F-F'
35-04903 Atlantic Estell Manor City Tuckahoe, NJ 391946 745125 600 D-D', F-F'
35-09239 Cape May Middle Twp Rio Grande, NJ 390422 745447 783 F-F'
35-12081 Cape May Dennis Twp Woodbine, NJ 391440 745132 335 C-C'
35-12745 Cape May Dennis Twp Heislerville, NJ 391318 745307 300 F-F'
35-25238 Cape May Middle Twp Stone Harbor, NJ 390616 744854 715 B-B', E-E'
35-25747 Cape May Middle Twp Rio Grande, NJ 390637 745239 755 B-B', F-F'
36-07568 Cape May Upper Twp Tuckahoe, NJ 391713 744513 154 D-D'
36-09846 Cape May Avalon Boro Avalon, NJ 390629 744253 986 G-G'
36-10378 Cape May Sea Isle City Sea Isle City, NJ 390748 744244 916 G-G'
36-13154 Cape May Upper Twp Sea Isle City, NJ 391150 743926 870 G-G'
36-16092 Cape May Dennis Twp Woodbine, NJ 391225 744551 283 C-C'
36-20238 Cape May Sea Isle City Sea Isle City, NJ 390925 744133 905 G-G'
36-23364 Cape May Dennis Twp Sea Isle City, NJ 391043 744331 1575 C-C', E-E'
36-28902 Cape May Sea Isle City Sea Isle City, NJ 390848 744158 840+ C-C', G-G'
36-30023 Cape May Upper Twp Marmora, NJ 391717 743805 750 E-E'
36-31058 Cape May Upper Twp Marmora, NJ 391540 743913 743 D-D', E-E'
37-00214 Cape May Middle Twp Stone Harbor, NJ 390401 744706 600 B-B'
37-00223 Cape May Lower Twp Cape May, NJ 385727 745647 6407 E-E'
37-00233 Cape May Middle Twp Stone Harbor, NJ 390219 744711 940 G-G'
37-00236 Cape May Middle Twp Stone Harbor, NJ 390525 744851 807 B-B', E-E'
37-00249 Cape May Middle Twp Stone Harbor, NJ 390608 745002 258 B-B'
37-00280 Cape May Avalon Boro Avalon, NJ 390420 744436 905 G-G'
37-00312 Cape May Stone Harbor Boro Stone Harbor, NJ 390350 744505 910 B-B', G-G'
37-00319 Cape May Wildwood Crest Boro Wildwood, NJ 385826 745022 402 G-G'
37-01340 Cape May Upper Twp Marmora, NJ 391621 744355 740 D-D'
37-03035 Cape May Middle Twp Stone Harbor, NJ 390337 744623 380 B-B'
37-03628 Cape May Lower Twp Wildwood, NJ 385709 745128 903 G-G'
37-04660 Cape May North Wildwood City Stone Harbor, NJ 390012 744720 1000 G-G'
37-05378 Cape May Cape May City Cape May, NJ 385652 745300 1500 G-G'
37-05559 Cape May Lower Twp Rio Grande, NJ 390220 745607 598 A-A', F-F'
37-06314 Cape May Lower Twp Cape May, NJ 385643 745532 875 G-G'
37-06564 Cape May Cape May City Cape May, NJ 385713 745727 775 F-F'
37-07592 Cape May Middle Twp Stone Harbor, NJ 390043 745158 592 A-A'
37-07593 Cape May Middle Twp Rio Grande, NJ 390146 745341 685 A-A'
37-07594 Cape May Middle Twp Rio Grande, NJ 390127 745341 688 A-A', E-E'
52-00047 Cape May Cape May Point Boro Cape May, NJ 385557 745738 602 E-E', G-G'
57-00036 Cape May Wildwood City Wildwood, NJ 385934 744854 665 A-A', G-G'
57-00040 Cape May Wildwood City Wildwood, NJ 385940 744900 1244 A-A'
57-00043 Cape May Lower Twp Rio Grande, NJ 390002 745410 971 E-E'
57-00044 Cape May Middle Twp Rio Grande, NJ 390215 745440 235 A-A'
57-00049 Cape May Middle Twp Rio Grande, NJ 390301 745539 200 F-F'

E201215463 Cape May Lower Twp Rio Grande, NJ 390122 745642 230 F-F'
E201300367 Cape May Lower Twp Cape May, NJ 385947 745722 270 F-F'
E201300369 Cape May Lower Twp Rio Grande, NJ 390127 745533 245 A-A'
E201301310 Cape May Lower Twp Rio Grande, NJ 390051 745659 260 F-F'
E201417032 Cape May Middle Twp Rio Grande, NJ 390227 745534 200 A-A'

Table 2.  Summary of aquifer tests in Cape May County on file at the New Jersey Geological and Water Survey.  File numbers iden-
tifies a particular aquifer test in the NJGWS paper files and in the hydro database.  Aquifer designation is the name of the aquifer in 
which the test well is completed.  Aquifer properties are values obtained from or used in the analysis of the time-drawdown data: T is 
transmissivity in ft2/day; S is storativity (dimensionless); L is leakance in day -1.

File Number Well Permit No. Aquifer Aquifer Properties

12 36-12682 Cohansey
T=12,771 ft2/day, S=8.489e-4, L=4.123e-3

(L calculated based on r/b value of 0.1.)

102 36-31058 Atlantic City 800' foot sand T=10,245 ft2/day, S=3.25e-4, L=6.6e-5

105 35-12231 Holly Beach water bearing zone T=1,312 ft2/day, S=4.26e-4, L=6.5e-3/day

177 37-01613 Cohansey T= 6,398 ft2/day, S=2.42e-4 - 5.82e-4

181 37-06314 Atlantic City 800' foot sand T=2,276 ft2/day, S=3.656e-4, L=1.076e-5/day

233 36-23696 Atlantic City 800' foot sand T=1,610-1,792 ft2/day

336 36-31946 Atlantic City 800' foot sand T=7,906 ft2/day, S=2.792e-4, L=5.384e-5

337 36-31643 Atlantic City 800' foot sand T=7,588 ft2/day

341 P201100104 Cohansey T=4,752.96 ft2/day, S=3.869e-4,L=1.147e-4/day

346 37-09846 Atlantic City 800' foot sand T= 7,437 ft2/day, S=6.619e-4

367 37-00240 Atlantic City 800' foot sand T=6,515 ft2/day, S=3.331e-4, L=5.405e-5/day 

379 37-00403 Cohansey T=3,121.6 ft2/day, S=1.771e-4, L=3.59e-6/day
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EXPLANATION OF HYDROGEOLOGIC UNITS

Figure 3.  Fresh water annual withdrawals in Cape May County by user group, 1990 through 2011.

Figure 2.  Fresh water annual withdrawals in Cape May County by source group, 1990 through 2011.
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