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SURFACE AND SHALLOW SUBSURFACE GEOLOGIC STUDIES
IN THE EMERGED COASTAL PLAIN OF THE MIDDLE ATLANTIC STATES

UPPER CENOZOIC DEPOSITS OF THE CENTRAL
DELMARVA PENINSULA,
MARYLAND AND DELAWARE

By James P. OweNs and CHARLES S. DENNY

ABSTRACT

The surface and shallow subsurface sediments of the lower Delmarva
Peninsula include beds ranging in age from Miocene to Holocene. The
oldest beds appear to be typical shelf deposits of the Chesapeake Group
(Calvert-Choptank age). These marine units are overlain by deltaic
deposits, which range from fluviatile facies in the north (Pensauken
Formation) to marginal marine and marine beds in the south (“York-
town(?) and Cohansey(?)’ Formations as used by Rasmussen and
Slaughter in 1955). This large deltaic mass underlies most of the Del-
marva Peninsula. Fossil age determinations supplemented by some
radiometric dates indicate the delta to be largely late Miocene in age.
The nonmarine facies of the delta, the Pensauken Formation, previ-
ously was considered to be Pleistocene in age.

The late Miocene delta and possibly the Yorktown Formation (lower
to middle Pliocene) are overlain by a feldspathic sand, the Beaverdam,
which is at least in part marginal marine. Microflora recovered from
this formation include species no longer indigenous to the Delmarva
region (“exotics”). On the basis of existing information, microfloral
assemblages containing “exotics” are pre-Pleistocene in age. The
Beaverdam therefore is pre-Pleistocene in age, probably late Pliocene.
A highly dissected and weathered unit, the Walston Silt, caps the
uplands of the central Delmarva Peninsula, where it overlies the Beav-
erdam. The Walston has a microflora containing “exotics” and there-
fore is considered to be the youngest Tertiary unit (uppermost Pli-
ocene) in this area.

Sediments forming a barrier—back-barrier sequence fringe most
of the southern Maryland-Delaware part of the Delmarva Peninsula
and are found at altitudes of as much as 15 m (50 ft) above sea level.
This sequence, the Omar Formation, is Sangamon in age and has been
dated radiometrically as 60,000 to about 100,000 years old. The micro-
flora in these beds contains no “exotics,” and the assemblage suggests
a warm-temperate environment. The Omar represents the highest
stand of the Quaternary seas in the Delmarva region.

The Ironshire and Kent Island Formations overlie or cut into the
Omar Formation and are probably late Sangamon and middle Wiscon-
sin, respectively, in age. Near Ocean City, the Ironshire forms a sea-
ward-facing scarp with a toe nearly 4.5 m (15 ft) above sea level. A
warm-temperate microfloral assemblage from the fluviatile-estuarine
facies of the Ironshire Formation in the Delaware Bay region suggests
that the formation is interglacial, probably late Sangamon in age.

The Ironshire and Omar Formations are overlain unconformably by
the Sinepuxent Formation. The top of this marine unit is slightly above
present sea level and has been dated by radiocarbon as about 30,000
years old or middle Wisconsin. The microflora from this formation is
a cold- to eool-temperate assemblage (high proportion of spruce pollen).

The outer fringes of the Delmarva Peninsula are being overlapped
by deposits of a Holocene marine transgression.

INTRODUCTION

The record of late Cenozoic high stands of the sea has
been searched for in many parts of the world. One of the
first coastal regions investigated in detail was the middle
Atlantic seaboard. Here in the Maryland Coastal Plain,
Shattuck (1901) first described what he considered to be
marine deposits of Pleistocene age that formed terraces
ranging in altitude from about 10 to 55 m (180 ft) above
sea level. Other geologists adopted the marine terrace
scheme, the most notable being Cooke (1930), who pro-
posed that marine terraces extended along nearly the en-
tire eastern seaboard, especially between Maryland and
Florida. Cooke considered these terraces as prima facie
evidence of high stands of the Quaternary seas caused by
changes in size of polar and subpolar ice caps.

Our investigations were undertaken because no sys-
tematic study of the surface geology of the central Del-
marva Peninsula had ever been made. The area is close
to that studied originally by Shattuck. At the outset, we
assumed that the surface units discussed by all previous
investigators were Quaternary in age and were depos-
ited unconformably upon the Chesapeake Group of late
Tertiary age. As the work progressed, some of the units
previously thought to be Pleistocene turned out to be in
fact Tertiary, and this finding necessitated an examina-
tion of more units than we had anticipated. In a practical
sense, this meant deeper subsurface investigations.

This report summarizes the physical stratigraphy and
the biostratigraphy of the formations recognized and
mapped in our study of the central Delmarva Peninsula
in Maryland and southern Delaware. Samples came from
many borrow pits and from about 400 auger borings. Ad-
ditional data were gathered by R. B. Mixon, who carried
on a companion study to the south on the Cape Charles
Peninsula in Virginia. Geologic maps of the peninsula at
1:250,000 scale and of the Maryland counties at 1:62,500
scale have been prepared (Owens, Denny, and others,
unpub. data, 1977).

Another report in this series (Owens and Minard,
1978) discusses the surficial deposits in the area to the
north and northeast, largely in New Jersey, which are
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essentially the fluviatile equivalents of many of the for-
mations in the lower Delmarva Peninsula.
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THE DELMARVA PENINSULA

The Delmarva Peninsula is a lowland bordered by es-
tuaries and the sea (fig. 1). It has an altitude of less than
30 m (100 ft) above sea level except at the extreme north-
ern end. The estuaries, Chesapeake and Delaware Bays,
separate the peninsula from higher ground to the north-
east in New Jersey and to the southwest in Maryland
and Virginia. Our study was concentrated in the lower
part of the peninsula between lat 39° N. and the Mary-
land-Virginia State line, where the maximum altitude is
slightly more than 24 m (80 ft) above sea level. The
broad Delmarva lowland crosses the emerged Coastal
Plain. Whether this lowland is an erosional or a tectonic
feature is one of the crucial questions that must be an-
swered before the terrace controversy can be resolved.

The core of the Delmarva Peninsula is an upland rang-
ing in altitude from about 12 to 24 m (40-80 ft). The cen-
tral upland is edged by broad lowlands, which are sepa-
rated from the surrounding water bodies by wetlands.
An extensive barrier—back-barrier system parallels
much of the Atlantic shore. On the Atlantic side of the
peninsula, a long irregular seaward-facing scarp with a
toe at about 6 m (20 ft) above sea level parallels the coast
from near Ocean City, Md., south to the Virginia-Mary-
land border. Remnants of the same scarp extend north-
ward from Ocean City to Rehoboth Beach, Del. To the
north along the southwest side of Delaware Bay, the
Holocene coastal swamps are bordered by a poorly de-
fined east-facing scarp with a toe at about 5 m (15 ft)
above sea level. To the west, a broad lowland as much as
12 km (7.5 miles) wide rises from an altitude of about 6
m (20 ft) near the coast to about 12 m (50 ft) at the edge
of the central upland.

On the west side of the central upland, a prominent
west-facing scarp with a toe at about 6 m (20 ft) above
sea level, extends from Kent Island south to the Chop-
tank River. South of the river, the scarp is low and

greatly dissected. The land rises gently from Chesa-
peake Bay eastward to the surface of the central upland.

GEOLOGIC SETTING

The Delmarva Peninsula is entirely within the Atlantic
Coastal Plain. Our investigation deals with formations of
Cenozoic age that constitute the upper 30-61 m (100-200
ft) of sediment at the top of the continental wedge. The
formations range from Paleocene (the Aquia Formation)
to Holocene. The most significant of the surface forma-
tions are the great gravel sheets, which are a part of the
sheets that cap large areas of the northern Atlantic
Coastal Plain. The present landscape in this part of the
Coastal Plain is largely the product of their emplace-
ment.

The best known of these gravel sheets, the Brandy-
wine Formation, is found in the uplands of southern
Maryland west of Chesapeake Bay (Hack, 1955; Schlee,
1957). The gravel was deposited in a series of migrating
stream channels that cut downward and laterally, carry-
ing sediment largely derived from the Appalachian
Mountains (fig. 2). The sediment in these channels was
mature, consisting of orthoquartzitic sand and gravel
characterized by quartz, quartzite, and chert (Schlee,
1957). The gravel sheet rarely exceeds 15 m (50 ft) in
thickness (Hack, 1955). The age of this deposit is conjec-
tural but has long been considered Pliocene (7), mainly
because of the high topographic position of the gravel
sheet, its degree of weathering, and its stratigraphic po-
sition overlying the St. Marys Formation (middle Mio-
cene).

Northeast of Chesapeake Bay are two other gravel
sheets, one covering much of southern New Jersey (the
Bridgeton Formation), and the other covering much of
the northern Delmarva Peninsula (the Pensauken For-
mation) (fig. 2). The Pensauken Formation is entrenched
in the Bridgeton Formation and therefore is younger,
but how much of a time interval separates the two units
is uncertain. These two gravel sheets have been dis-
cussed by Owens and Minard (1978).

The Bridgeton Formation or gravel sheet in southern
New Jersey crops out at altitudes ranging from nearly 61
m (200 ft) above sea level in the northern sector to nearly
15 m (50 ft) in the southern sector. The channels in which
the gravel was deposited appear to have migrated roughly
from east to west. Channel depth or gravel thickness
within the sheet varies, but in places it is as much as 27
m (90 ft). The sediment in the Bridgeton Formation is
immature and locally very feldspathic, differing in this
respect from the very quartzose Brandywine Formation.

The Pensauken Formation is of particular importance
to the geology of the lower Delmarva Peninsula because
the emplacement of this gravel sheet initially produced
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main scarp, particularly near the southern tip of Del-
marva Peninsula (R. B. Mixon, written commun., 1975).

The age of the Sinepuxent could not be determined
from the fossils present because all forms found in this
unit are alive today. Radiocarbon age determinations on
some of the samples of the peat near the top of the unit
yielded some ages near 31,000 + 1,000 years B.P. (U.S.
Geol. Survey Radiocarbon Lab-Sample W-2610). Oth-
ers were older than upper limit for the method (34,000
years, W-2730) although considerable radiocarbon ac-
tivity was detected in these samples. Shells from be-
neath the peat at Assateague Island gave an age of
28,750 + 1,100 radiocarbon years (W-2845), but shells
typically give less reliable ages than woody materials;
nonetheless, the near 30,000-year-old figure for the shells
is in fair agreement with the ages determined on wood.
It suggests, therefore, that the Sinepuxent is middle to
late Wisconsin in age.

We suggest that the Sinepuxent Formation is a mar-
ginal marine unit deposited in the middle Wisconsin. To
establish the precise altitude to which sea level rose dur-
ing this time is difficult because of the absence of any
recognizable barrier facies associated with this forma-
tion. If the top of the dark-gray micaceous sand is used
as a datum, sea level during this period was probably at
least 1.5 m (5 ft) above the present level. Therefore, the
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Sinepuxent Formation suggests a high-level stand of the
sea during middle Wisconsin time.

Fossils are common in the Sinepuxent Formation, par-
ticularly in the basal clayey beds. The faunal assemblage
has modern aspects and is characteristics of a bay or
open sound (J. E. Hazel and B. W, Blackwelder, written
commun., 1971); Tagelus and Gemma are abundant and
are diagnostic fossils of such a depositional environment.

Pollen-rich strata are common in the Sinepuxent. The
pollen assemblages, characterized by pine-spruce and
birch, do not vary significantly throughout the formation
(L. A. Sirkin, written commun., 1974). Such an assem-
blage is interpreted as indicating a cool-temperate cli-
mate.

The Sinepuxent Formation represents a major trans-
gressive event. From north to south it rests unconform-
ably on the Omar Formation from Bethany to Public
Landing, Md., and on the “Yorktown(?) and
Cohansey(?)” Formations from Public Landing to the
Maryland-Virginia boundary (fig. 5). Interestingly
enough, the Sinepuxent at no point was found to overlie
the Ironshire Formation. The fact that the base of the
Sinepuxent is well below that of the Ironshire suggests
that the latter unit was removed prior to the deposition
of the Sinepuxent, as illustrated in figure 21. This rela-
tionship was confirmed at several localities along the con-
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FI1GURE 21.—Diagrammatic cross section near Berlin, Md., to show the Sinepuxent Formation lying against the Ironshire Formation and Beav-
erdam Sand along the Berlin scarp. Section based on samples from auger holes.
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tact between the two formations. The Sinepuxent thick-
ens rapidly away from the scrap toward the ocean. The
maximum thickness of this unit penétrated was more
than 18 m (60 ft).

HOLOCENE DEPOSITS

Widespread but typically thin marine deposits of Hol-
ocene age fringe the Delmarva Peninsula and extend up
major river valleys. These deposits were laid down dur-
ing a large-scale transgression, which has been studied
in detail by Kraft and his associates (Kraft, 1968, 1971;
Kraft and others, 1973). Their well-documented conclu-
sion provide a model for older transgressions. We have
not attempted to add to their findings.

ESTUARINE-FLUVIATILE AND EOLIAN UNITS

The Delmarva Peninsula is bordered along Chesa-
peake and Delaware Bays by lowlands consisting of bay
flats and broad valley bottoms which range in altitude
from 0 to 15 m (0 to 50 ft) above sea level. For the most
part, the deposits underlying the surfaces of these land-
forms are thin, but locally they fill deep narrow channels.
Many names have been given to these lowland deposits;
for example, Talbot, Pamlico, or Princess Anne (fig. 3).
Our studies indicate that the deposits in the lowlands do
not form wave-built marine terraces of the sort envi-
sioned by many earlier works. To avoid confusion, we
have named and herein adopt the deposits in the lowland
along Chesapeake Bay as the Kent Island Formation.

The lowland deposits on the east side of the peninsula
have been discussed earlier with the Omar and Ironshire
Formations. The estuarine-fluviatile facies of these units
could be traced from these coastal marginal marine de-
posits into Delaware Bay. This is not true in the Chesa-
peake Bay region.

The larger rivers of the Delmarva Peninsula—the Po-
comoke, Wicomico, Nanticoke, and Choptank—empty
into Chesapeake Bay. In the river valleys is abundant
reworked sediment. Because of the loose nature of this
valley fill, however, most of it is featureless in a geo-
morphic sense. Well-defined terraces are not present in
these valleys even though probably most, if not all, of the
valleys have deposits associated with the major Quater-
nary transgressions and regressions (represented by the
Omar, Ironshire, and Sinepuxent Formations). These
valley-fill deposits will not be discussed in this report. In
addition, eolian deposits are common on the south or east
side of each of these rivers and their tributaries. A wide-
spread eolian deposit also is present on the south side of
the lower Delmarva Peninsula highland and to a lesser
degree on the upland itself. These deposits are largely
late Wisconsin in age and have been discussed in a sepa-
rate report (Denny and Owens, 1978). Collectively, these

GEOLOGIC STUDIES IN EMERGED COASTAL PLAIN OF MIDDLE ATLANTIC STATES

eolian deposits have been mapped as the Parsonsburg
Sand.

KENT ISLAND FORMATION

The western side of the Delmarva Peninsula is bor-
dered by a broad (as much as 48 km (30 miles) wide)
lowland, in which surface altitudesare from0to 7m (0 to
25 ft) above sea level. Most altitudes, however, are less
than 3 m (10 ft). The general level of this lowland is lower
than that of the lowland bordering the eastern side of the
peninsula. A prominent west-facing scarp with a toe at
an altitude of nearly 7 m (25 ft) separates the lowland
from the higher terrain of the central peninsula to the
east. The scarp extends from a point northeast of Kent
Island in the upper bay to near Silver Beach, Va., in the
lower bay, a distance of nearly 200 km (125 miles). The
scarp, however, is interrupted at several places over this
distance by streams, which have probably removed parts
of it.

This lowland is extensively dissected. Narrow estu-
aries bordered by tidal marshes of Holocene age extend
eastward from Chesapeake Bay across this lowland and
into the central peninsula. Marshes are most extensive
in an area south of Cambridge, Md., where the Holocene
beds appear to be overlapping the lowland surface. Ex-
posures of the sediments underlying the lowland within
our mapped are sparse and usually only a few feet high.
Exceptional exposures (as much as 4.5 m (15 ft) high) are
found in bluffs on the north side of Kent Island along the
Chester River. This area has been designated as the type
area of the Kent Island Formation. Here the formation
consists of thick beds of loose, light-colored cross-strati-
fied sand that overlies dark-colored massive to thinly
laminated clay-silt. Gravel as much as 10 em 4 in.) in
diameter occurs in thin beds with the sand or as scat-
tered clasts in both the sand and clay-silt. Locally large
tree stumps in growth position are encased within the
clay-silt.

A cross section based on drill-hole data across Kent
Island (fig. 22) shows that the formation is variable in
lithology and thickness, thus resembling estuarine beds
of the Ironshire Formation and parts of the Omar For-
mation in Delaware (fig. 20). The maximum thickness of
this formation, on the basis of drilling at Kent Island, is
about 12 m (40 ft) (fig. 22), although distinguishing the
Kent Island beds in drill holes from underlying older
Quaternary beds is difficult and in many areas impossi-
ble. In most areas the two units have been lumped to-
gether in construction of contour maps on the base of the
Quaternary fill beneath the western peninsula lowlands.
The Kent Island Formation varies considerably, how-
ever, in thickness beneath the lowland south of Kent Is-
land. Large areas of the lowland have very thin deposits
referrable to the Kent Island Formation. From Easton,
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F1GURE 22.—Diagrammatic cross section showing the Kent Island Formation near Kent Island, Md. Section based on samples from auger holes.

Md., westward to the bay, for example, the underlying
Chesapeake Group beds are only overlain by a few feet
of Kent Island sediments. Downbay (southward), the
Kent Island Formation is lithically as variable as at Kent
Island, in part reflecting the lithology of the adjacent
units. For example, near Cambridge, Md., where the
Kent Island overlies and has entrenched into the clay-silt
and sand of the lower part of the Chesapeake Group (Cal-
vert(?) and Choptank Formations), the Kent Island beds
are much more clayey than they are to the north. Far-
ther south near Princess Anne, Md., where the underly-
ing unit is in part the very sandy Beaverdam Sand, the
Kent Island beds are much more sandy and gravelly than
they are near Cambridge. In addition, throughout its
length, the Kent Island Formation is very much more
sandy adjacent to the scarp along the upland than it is
near the bay. Here, long low ridges of clean loose sand
parallel the scarp. In most areas where these ridges
were drilled through, the sand overlies a thin basal peat.

North of Easton beneath one such ridge, the peat yielded
an age of 30,000 = 1,000 (W-3732). Also near Princess
Anne, ridges of sand, circular in plan, are found on the
Kent Island surface some distance away from the scarp.
Some of the depressions enclosed by the sand ridges may
be as much as 1.6 km (1 mile) in diameter. In Wicomico
and Somerset Counties, Denny and others (1978) in-
cluded these sand ridges in the the Parsonsburg Sand, in
a middle-Wisconsin-age unit.

Petrologic studies of the sand in the Kent Island For-
mation showed a variation in composition (protoquartzite
to subarkose). Locally, the heavy-mineral assemblages
in the more feldspathic beds in the northernmost out-
crops have large concentration of pyroxene (hence are
very immature) and indicate addition of fresh sediment
derived from crystalline rocks to the north or perhaps
the west. In other sand beds, largely the protoquartzite
sand, to the south or away from the main provenance,
the heavy minerals are more mature, indicating a multi-
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cycle origin or local reworked Coastal Plain provenance.
In general, the clay-mineral assemblages are similar
throughout the whole formation and are a mixture of
many clay types (kaolinite, illite, illite/smectite, smec-
tite, and chlorite?). Vermiculite or chloritic vermiculite
is very abundant in the clayey beds, particularly in the
upper bay region.

No megainvertebrates or microfauna were found in
the Kent Island Formation, but the bevelled older Quar-
ternary units contain Crassostrea virginica and Rangia
cuneata as far upbay as Taylors Islands. Fresh- and
brackish-water diatoms have been found in the older
beds even farther upbay, at least to Worton Point. Pa-
lynologic examinations were made of the dark clay in the
Kent Island and the peat beneath the sand paralleling
the scarp. The microflora is characterized by pine, birch,
and alder; spruce or hemlock locally is a major constitu-
ent. Such a microflora indicates that a cool-temperate cli-
mate prevailed during the deposition of the Kent Island
Formation (L. A. Sirkin, written commun., 1973). The
microflora (oak-hickory assemblage mostly) in the under-
lying older Quaternary beds, in contrast, indicate a warm-
temperate climate.

The Kent Island beds appear to have been deposited
largely in an estuary—an expanded Chesapeake Bay.
Freshwater conditions prevailed during the deposition of
the Kent Island beds well down the bay, but the south-
ern limit of freshwater conditions is still unknown. Ap-
parently, currents in the estuary impinged against the
western side of the peninsula, planing off a relatively flat
surface on which very little sediment was deposited, par-
ticularly between Kent Island and Princess Anne. This
erosion produced a scarp with a toe nearly 6 m (20 ft)
above sea level along the west side of the peninsula for
nearly 200 km (125 miles). Erosion and deposition were
similar to processes now taking place on the west side of
Chesapeake Bay. Locally, channels were cut in the flat
floor of the estuary to depths well below sea level. The
channels probably served as paths to carry much of the
sediment downbay.

The Kent Island Formation is incised into and lies
against the Chesapeake Group, the Pensauken Forma-
tion, the Beaverdam Sand, and probably the equivalent
of the Ironshire and Omar Formations. The Kent Island,
therefore, represents a major unconformity. Spatially,
the Kent Island seems to be correlated with the Sinepux-
ent. This lowland surface probably was cut during the
middle Wisconsin or Sinepuxent time; certainly the sur-
face up to 3 to 4.5 m (10 to 15 ft) above sea level was
formed during this interval. The Kent Island Formation
is probably the old Chesapeake Bay bottom that pre-
ceded the formation of the modern Chesapeake Bay (a
late Wisconsin regression, which was then followed by
the now ongoing Holocene transgression).
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CONCLUSIONS

A major purpose of our study of the central Delmarva
Peninsula was to evaluate the marine-terrace hypothe-
sis. This hypothesis, championed by Cooke (1930, 1958),
supposed that on the Atlantic Coastal Plain, marine de-
posits that formed during high-level stands of the Qua-
ternary seas reached a maximum height of 82 m (270 ft)
above sea level. Our study has shown that this hypothe-
sis is not applicable to the Delmarva Peninsula. The high-
est definite marine Pleistocene beds, which are lagoonal
facies of a barrier—back-barrier sequence, are about 15
m (50 ft) above sea level. Shells dated radiometrically
from this unit yielded an average age of 107,000 years, a
Sangamon age, according to most time scales. Palynol-
ogical studies show that these sediments have an overall
microflora dominated by oak and hickory, indicating a
warm-temperate climate not unlike that of the present.

West of this barrier sequence, the highest part of the
central Delmarva Peninsula rises to altitudes 21-24 m
(70-80 ft) above sea level, where a deeply weathered,
extensively dissected barrier—back-barrier sequence,
the Walston Silt, is overlain locally by the Parsonsburg
Sand. The Walston is important to the stratigraphy of
this region because it contains a Tertiary flora character-
ized by the Asian walnut (Pterocarya), now extinct in
North America. The presence of this Tertiary formation
on the divide places an upper limit on the altitude at-
tained by Pleistocene seas in this region. The precise age
of the Walston cannot be pinpointed because no macro-
or microfauna has been found. On the basis of regional
stratigraphic relationships, the Walston Silt is probably
Iate Pliocene in age.

The Walston Silt overlies the Beaverdam Sand; there-
fore, both are Tertiary rather than Quaternary in age as
has been commonly supposed. The lower beds of the
Beaverdam appear to have been deposited in two chan-
nel systems, one coming from the direction of Chesa-
peake Bay, the other from the direction of Delaware
Bay. Subsequently, these channels aggraded, and the
deposits coalesced. The upper beds of the formation were
deposited in a marginal marine environment, as evi-
denced by the trace fossils. Sedimentological studies of
this formation suggest the introduction of very feld-
spathic sediment into both channels from an igneous or
metamorphic province, or both.

The Beaverdam Sand unconformably overlies the Pen-
sauken Formation and, hence, is younger. Most previous
investigations suggested that these two units were time
correlatives. The Pensauken appears to be the subaerial
part of a large deltaic system that underlies much of the
lower Delmarva Peninsula. The Pensauken interfingers
with the subaqueous part of the delta, the “Yorktown
and Cohansey(?)” Formations (Rasmussen and Slaugh-
ter, 1955). Fossils collected from the subaqueous facies
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indicate a late Miocene age for the “Yorktown and Co-
hansey(?).” The Pensauken Formation, therefore, is
also late Miocene. In addition, the “Yorktown and Co-
hansey(?)” beds are older than the Yorktown Forma-
tion now thought to be early to middle Pliocene in age.
Thus, the name “Yorktown and Cohansey(?)” (Rasmus-
sen and Slaughter, 1955) seems inappropriate for the su-
baqueous beds.

The present configuration of the Delmarva Peninsula
began to form in late Pleistocene time. About 100,000
years ago, sea level rose to about 15 m (50 ft) above its
present position. A barrier-back-barrier sequence (Omar
Formation) was deposited against the central part of the
peninsula. The ancestral Chesapeake Bay contained ma-
rine and brackish waters at least as far north as the
Choptank River and probably north of Kent Island.

After deposition of the Omar, another Sangamonian
regressive-transgressive cycle took place, during which
the Ironshire Formation was deposited. During this
transgression, a well-defined scarp, with a toe nearly 6
m (20 ft) above sea level, was formed along the Atlantic
Coast.

In middle-Wisconsin time (ca. 30,000 years), sea level
rose again to about 1.5 m (b ft) above present sea level;
the Sinepuxent Formation was deposited at this time.
This rise was followed by lowering of sea level during
Wisconsin ice maximums.

The last major geologic event in the Delmarva region
has been the Holocene transgression, during which the
final outline of the peninsula has been shaped.
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