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At the southern end of New Jarsey is Cape May County, & relatively
flatwlying area, composed largely of unconsolidated sediment, and included
in the physiographic province of the eastern United States kmown as the
Atlantic Coastal Plain, a province that reaches from Long Island, New York,
south through Georgla, and as far west as the Piedmont. The boundary of

the Coastal Plain Province passes through New Jersey in such a manner as

‘to inclwde all of the state south of a line running approximately from

Perth Amboy to Trentom. Since Cretaceous times (70 million years ago),
the rivers and the ocean have deposited and reworked the sediments that
compose the New Jerﬁey portion of the Atlantic Coastal Plain. The surface
material in Cape‘Mhy County is a relatively recent addition, having_ﬁeen
deposited during the Sangamon Interglacial Age; that is, between the ap—
pearance of the last Ice Age (Wisconsin Glacial Age) and the disappearance
of the previous ice sheet (Illinoian Glacial Age).

Hbst.of Capé May County is a peninsula. On the east is the Atlantie
Ocean and on the west Delaware Bay. The Tuckahoe River and Great Egg
Harbor forﬁ a common boundary on the north with Atlantic County. On ﬁhe
northwest, where Cape May County ‘borders Cumberland County, the county
line is partly in West Creek and partly on dry land.

The surface of Cape May County is one of low relief; prodigious
heights are lacking. Most of the 1and.1ies below altitudes of 25 feet
above mean sea level. A few places north of Great Cedar Swamp may attain
heights of a little more than 50 feet above mean sea level. In short, the

county is rather low and flat.



Four barrier islands, separated from tthmainlaﬁd by a éentral lagoon
filled by shallow sounds (called "bays" elsewhere) a;d salt marsh, charac-
terize the county's Afiantic chore. Between the barrier islends are tidal
inlets which not only separate -the islands. one from the othqr, but also
function as a means of exchanging tidal waters between the ocean and the
sounds. The wide, gently sloping beaches for which Cape May is famous are
found on these barrier islands.

Along the Delawarae Bay shoreline, the beaches are narrower and steeper-
than thoge of the islands and are developed directly on the mainland, par-
ticularly in Lower Township. In Middle Township, the beaches become little
more than narrow strips separating the bay from the wide expanses of sait
meadows and freshwater marshes that flamk the drier wpland. In Dennis
Township, beaches are virtually pon-existent. The barrier islands and
sounds of the eastern side of Cape May County are not present on the west-
ern shore. The immediate offshore region here is quite flat and shallow;
extengive mud flats with sand bars and shoals are exposed at low tide.

In the northemrn part of the county, sﬁretching between the salt
marshes of the Tuckahoe River and Great Egg Harbor and the salt marshes
of Delaware Bay, is the CGreat Cedar Swamp, the surface of whichlis about
5 to 10 feet above mean sea level. Saild to have been a former chamnel of
the Great Egg Harbor River, the swamp is now occupled by two streams:

Cedar Swaump Creek flowing northerly, and Demnis Creek flowing towa:ﬁs

the southwest.

Geologic Hiétory

Cryptozoic — At depths of 5000+ feet lie the oldest rocks that under-
lie the couaty — the "“basement complex," a group of wmetamorphic rocke of

Precambrian and Paleozoic Age consisting of gneiss, quartzite, and schist.
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honb-of-theserroéks outcrop in Cape May County; consequently, our knowledge
of their ﬁaun}a'is limited to pisces brought up during the drilling of deep
wells anﬁ from inferences provided by related rocks bordering the Dalaware
River in New Jersey an&VDelaware.

| The Cape May region during Precambrian time was probably part of a
larger area of deposition in which thousands of feet of sediments accumu-
lated. YThrough time, these deposits were buried; metamorphosed, and,
later, uplifted during mountain building activities. The former basins,
having becpme mountains, then, in turm, served as a provenance area for
sediments which were now carried into other basinms.

Pa&egzoic = During the Paleoczoic Era, Cape May County was part of a
mountainous land mass that reached from as far north as the Arctie to as
far south as Mexico. To the west was a shailow inland sea. Both the sea
and the land mass altered their dimensions throughout these 400 million
years. The land mass was deeply eroded while being uplifted and furnished
many thousands of feet of sediments to the western sea basin which would
become the site of the folded Appalachian ﬁbuneaina. The specific happen—
ings in Cape May County during Paleozoic times are ﬁot konown; 1f any Iinter-
pretable rocks were formed they have long since been removed.

7 Mesozoic - Thelﬂbsozoie Era was one of vulcanism and faulting in New
Jersey which greatly affected the future of not only Cape May County but
also most of the state. Duriag the Triassic Period, erosion continued to
| wear away the land while the development of deep, rift-type valleys from
Nova Scotia south to North Carolina provided basins in which sediments
collected. By the end of the Triassic, a trend had begun with the land
north and west of the Precambriap Highland Province being uplifted while

that part east and scuth tended to bg downfaulted. The Cape May section
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was part of ﬁhié latter movement. During Jurassic times erosion continued,
During gha Cretadéoua,?ériod, deposition of New Jersey's Coastal Plain was
initiaced and with it 3QOO+ feat of the subsurface of Cape May County.

The sedimencs of cfetaceous age iﬁdicate that the environment of the
genaral regioh surrounding.Caps May County varied from one of coalescing
deltalc plains developing easterl} from the expoged Pledmont and basement
rocks of New Jersey, Peﬁnsylvania. aud Delaware, a marine environment in
whiéh the shoreline moved west of the Delaware River, covering and parti-~
ally rewark?ng the previous deposits. There were saveral times during the
millions of yéars of the Upper Cretaceous Period when the Coastal Plain
deposits’wére emargenf as the shoreline moved many miles east. During
thase regressive stages of the sea, much of the previous sedimentary cover
was eroded. When the sea returned, the old surfaée of the land was parti-
ally reworked and subsequently buriad under new layers of sand, silt, clay,
and pebbles brought ia by rivers and marine currents. Cape May County and
the rest of Coastal Plain New Jersey was in the pathrof a regressing and
transgressing sea and subject to periods of.deposition and erosion.

Cenozolc — The pattern of traﬁsgression and regression of the sea con-
“tinued on into the Tertiary Period (approximately 70 million to 1 millioﬁ
years ago). During this period, about 2000 feet of sediment was left be-
neath the surface of Cape May County as a consequence of gecloglc activi-
ties,

From the beginning of the Paleocene Epoch (70 million to 60 million .
years ago) through the Eocens (60 million to 40 million years-ago), Cape
May County, as well as much of‘aouthetn New Jersey, was under water. The
fossils-and sediments that accumulated during these 30 million vears are

indicative of an eavironment of marine deposition. At about the end of
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EEozene times, thera was probably a major withdrawal of the sea accompanied
by a time of subaerial erosion. Tﬁe shoreline for more than another 15
million years would be gqusiderably east of Cape May. This was the Oligo-
cene Epoch from wﬁich n; formations have yet been found in New Jersey,
giving rise to the thought that this was an epach 6f continuous erosion
over the state. This situation continued until the middle of the follow-
ing epoch, tha”Hiécena. |

The Miocene Epoch began about 25 million years ago and lasted for
about 14'm111¢9n years. Toward the middle of this time period, the sea
again egFroached upon the Coastal Plain over an area from Raritan Bay to
the Dalaware River. During this episode the Kirkwood Formation was depos~—
ited. | |

The Kirkwood Formation, as it is found in the subsurface of Cape May
County, has a maximum thickness of 780 feet and indicates deposition,
tﬁrough time, in both nearshore and immer continental shelf environments.
The type of materisl deposited reflects a response to a relative rise and
fall of sea level during middle Miocene time. Beneath Cape May, the forma-
tion ecan be divided into five separate units; from hottom to ﬁop they are:

1. The lowest uﬁit. A tough, brown clay with a bottom layer of

'qugrtz-glgucogite sand. The sandy layer was reworked from the

underlying”fﬁfﬁation. The entire unit of clay and sand has a

thickness of between 77 and 173 feet.

2. . Gray, medium to ccarse sand with a.middle layer of 20 feet
of iron-oxide cemented sandstone and clay. The entire upit is

about 140 feet thick.

3. ‘Blue, silty, diatomaceous clay, 40 - 280 feet thick.
be ‘Medium to coarse sand layer with an average thickness of
50 feet.
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5. Thé uppermost unit. A layer of blue, difatomaceous clay

between 65 and 260 feet thick. Top of clay layer lies between

155 and 350 feet be}cw mean sea level.

As Kirkwood daposigion neared its end, the sea again withdrew from a
point in the vicinity of western New Jersey or eastern Pennsylvania to
somevhare east of Cape May County. The land surface was re-exposed to
subaerial erosion as the rivers extended their courses easterly following
the retreating shoreline. Much of the 1and's surface was removed and car-
ried seaward by the eroding rivers and marine currents.

TheFe is some uncertainty concerning the time when the shoreline
again washed westward covering Cape May County and most of the New Jersey
Coastél Plain.. During this recurrence of marine inundation, the Cohansey
Formation was deposited, containing, unfortunately, no distinctive fossils
by which the_formdtion could be dated. It has been suggested, howeﬁer,
that it was late in Hioeene time or early in the Pliocene Epoch (10 million
t6 1 million years ago), or even during both.

The Cohansey Formation contains sediments derived from eroded mountains
to the west and north and from the exposed Kirkwood Formation. Carried eagt—
ward by rivers flowing aeross the coastal plain, these sedimente were déposi—
ted 1g estuarine and deltaic environments. Although elsewhere in New Jersey
the Cohénsey Formation is exposed oh the surface, in Cape May County the
formation is entirely restficted to the subsurface, covered over by as much
as 200 feet of sediments of Pleistocene (Ice Age) vintage. During the Ice
Ages which followed, the sediments composing the Cohansey Formation,ﬁere, in
turn, eroded and carried seaward to be redeposited; between 50 and 225 feet
of the formation remain in the subsurface of Cape May Cowaty.

'The Quaternary Period (about the last 1 milifon years} covers the age
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of the great continental glaciétions. During the formation of the ice
sheets, sea level was lowered between 300 and 400 feet, a condition which
once again exposed the Coastal Plain to subaerial erosion. With the re-
treat of the ice sheeta;"melted water filled the ocean basins and sea
lavel rose. Rivers carriéd sediment seaward and developed large ailuvial
deposits along their banks. In Cape May County there are two formations
which were laid down during the interglacial high stands of the sea - the
Bridgeton Formation and the Cape May Formation.

The Bridgeton Formation, a fluvial deposit, is the oldest of the
Pleistocgne formations in New Jersey. In Cape May County the sands and
gravels with a large admixture of silt and clay of Bridgetoﬁ vintage form
the hills and ridges in the northwestern sector between the Cumberland
County line and Great Cedar Swamp. Ihe maximum thickness of the forma-~
tion in Cape May County is 60 feet. If there were any materials of
Bridgetdn age laid down south of Great Cedar Swamp, they were removed by
fluvial andrmarine processes prior to the emplacement of the Cape May
Formation. |

'There are probably many thousands of vears separati#g the Bridgeton
‘from the Cape May Formation. During this time span, the Illinoian glaci-
ation took place, followed byran interglacial time called the Sangamdn.
While the continental ice sheet existed, sea level wéé lower by several
huﬁdred-feet, subjecting the exposed land surface to erosioﬁ. This was
a time when rivers cut their channels deeper into the Coastal Plain With
the waning of the ice sheat in response to é warming trend of the climate,
the water previously locked up as glacial ice melted, filled the ocean
basins and raised the level of fhe sea relative to the land surface. Dur-—

ing this warming trend, the Sagamon interglacial, the sea encroached upon
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the area known as Cape May County and deposition of the formation of the
same name ensued.

There were three egxironments in which the Cape May Formation was en-
plaéed: estuarina, mari;e, and deltaic. The source for sands, silts,
clays, and gravels was the older, underlying formations of the Coastal
Plats. | ~

Sea level. continued to rise, drowning both the estuarine deposit§ and
the former beaches. By the end of the Sangamon interglacial sea level
would be some 25 feet higher than it is today. Such was probably the set—
ting for the iast episode in the story of the Cape May Formation: the pro—
ductioniof the Cape ,ay delta.

Southward from the mainland a delta was developed by the ancestral
Egg Harbor River. The original easterly flow of the river and dispersion
of ins sedimentary load was probably redirected towards the ancestral
Delaware Bay by littoral currents from the morth. As time went on, the |
delta increased in weight, length, and width so that all of the surface
of the Cape May County mainland south and éast of Great Cedar Swamp is

. composed of these deltaic deposits. The river's channel shifted west and
reached the neighborhood of Great Cedar Swamp which was probably its
vesternmost location. Sometime after this event, the river cuﬁ through
the delta re-establishing its former route to the gea near Ocean City.
The devﬁlopment of the Cape May delta came to an end.

The sediment of the delta was probably derived primarily from the
Bridgeton and Cohansey Formations. In some places the level of the sandy
surface reaches 35 feet in height above present sea level, The thiqkness
of the deltaic sands achlieve 80 feet..with an average of about 50 feet.

- While the bulk of the delta is sand, there are layers of gravel present as
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'well as lenses of silt and clay.

Toward the end of the time in vhich the Cape May delta was baing built,
- the climate becane coldgr. This change ga indicated by the fossi) assem—
Blaga of the formation:. Fosgils typical Qf a warmer clime were replaced by
:hosé associated uith,qgldqr temperatures, heralding the appearance of a |
new ice age — the Wisconsin, or the'lasﬁ, glaciation. Again the earth saw
widespread continental ice sheets accompaniéd by a lowering of gea level
as much as 430 feet below the present stand. Again, the Cape May County
region was exposed to subaerial erosion. |

About 14;000 years ago an improvement in the climate reversed the
trend_o} widespread glaciation. The great ice sheet étarted to melt, re-
leasing ice-locked water back into the ocean basins. Sea level rose and,
in time, reached its present stand. The barrier islands developed during
this time, probably as lines of dunes, breached spits or peninsulés Te-
treating westward with advancing shoreline. The mouth of the Delaware
River had been restricted to the south of Cape May by the bulk of the
penihsula while sea level was lowering. Tﬁe 200 foot valley cut by the
river in the underlying sediments during lower sea level became a drowned
- valley when the shoreline advanced to its present level. The Cape May
Peninsula became subject to marine processes again.

Winds set up longshore or "littoral" currents which affect the Cape
May shoreline, éenerally, ché strongest winds come from & northerly direc-
tion as "northeasters" from tropical storﬁs and hurricanes, aind as winter
winds. This results in a net flow of the littoral currents and baach sedi-
ment from the northeast towards Delaware Bay. Likewise, there it a tend-
ency for the barrier fslands to elongate towards the southwest with an

apparent southwesterly migration of the inlets.
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'The'semidiurnal change of tide sets up E;rrenta in and out of Delaware
Bay. Those currents associated with the flood tide temd to be stronger
than the currents generated by the ebb tide. This diascrepancy is caused,
First, by the augmenting of the Iincoming tidal currents by littoral cur-
rents from the northeast and, second, due £o the waves apprqaching the ’
Cape May shoreline from the open sea. About 90% of the waves that ap~
proach Cape May from the Atlantic Qcean do so from the east, thereby addw-
ing to the strength of the currents of the rising tide. These waves may
be generated by ordinary winds and storms occurring far out over the
Atlantiq Ocean.

The western shokeline of Cape Moy, washed by the waters of Delaware
Bag comes under the influence of the forces acting upon those western
watérs. Winds from a ﬁesterly direction, more than those of the north,
would control the waves and currents that gnaw at the bay shore. Extra
high tides of either mereorological or celestial cauges also affect the

conditions of that part of Cape May.



