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surface, where it forms a bathymetric high. Lateral boundary
types are both concordant and discordant. Discordant boundary
types exhibit toplap, baselap, and onlap. Laterally bounding
facies are Type 2-1 to the west and Types 2-1 and 2-2 to the
east. The base of the feature appears to be discordant, and
could be an erosional surface. Internal reflection
configurations include both high amplitude and parallel, and
moderate amplitude and hummocky. Many of the hummocky reflectors
appear to be cut and fill structures.

The subsequence geometries and complex interfingering of
seismic facies are indicative of a complicated depositional
system that has characteristics of both deltaic and shelf
systems. The interpretation of the data is included in a later
section.

DEPOSITIONAL HISTORY

Well-log and seismic reflection data associated with seismic
Sequence 1 indicate that:

1. The base of the st. Marys(?) (base of Sequence 1) is a
depositional sequence boundary and may represent a non­
depositional hiatus.

2. In general, higher but variable energy, shallower water
(inner neritic) environments (seismic facies 1-1) were
present in the northern part of the st. Marys(?) basin,
whereas lower, uniform energy, deeper water (middle
neritic) environments (seismic facies 1-2) were present
in the southern part. The St. Marys(?)-Manokin
transltion marks the southward progradation of higher
energy deltaic environments over the low energy open
shelf environments. The section that includes the top
of the st. Marys(?) and basal part of the Manokin was
deposited as part of a time transgressive, continuous
depositional event that becomes younger in a downdip
direction. The St. Marys(?)-Manokin transition occurs
within Sequence 2 in southern areas.

3. Deposition took place in open shelf and prodelta to
delta front (middle to inner neritic) environments.
Sandy sections are probably wave-and current-deposited
sand bodies.
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Well-log and seismic reflection data associated with seismic
Sequence 2 indicate that:

1. The traditional (hydrologic) subdivisions and the
lithostratigraphy of the post-St. Marys(?) Chesapeake
Group are inadequate for describing its seismic
stratigraphy. It appears that the sandy interval of
which the Manokin aquifer is a part, may be retained as
a lithostratigraphic unit, the Manokin formation. The
lithologically complex section that includes the Ocean
City and Pocomoke aquifers is best treated as a single
undifferentiated lithostratigraphic unit, the Bethany
formation.

2. In the coastal area, an unconformity separates the
post-Choptank Chesapeake Group from the overlying
Columbia Group.

3. Depositional environments varied locally, within a trend
of a southward and eastward increasing water depth. The
subsequence geometries and distribution of well log
facies indicate a complex depositional history which
Hansen (1981) referred to as, "complex stratigraphy
suggestive of a locally shifting shoreline" (p. 131 l.

Deposition apparently took place in wave-energy
dominated delta plain to prodelta (marginal marine to
middle neritic) environments. Sandy sections were
deposited in a wide range of environments that include
distributary channel, shore zone, crevasse splay,
distributary mouth bar, and tidal delta. Seismic facies
2-1 probably is indicative of variable energy inner
neritic to marginal marine delta plain environments.
Seismic facies 2-2 probably is indicative of relatively
lower energy inner to middle neritic delta front to
prodelta environments. The log facies and lithologies
within the Manokin formation that correlate with the
large clinoforms present in Sequences 1 and 2 are
indicative of a wave energy dominated delta front
environment. The areal continuity of the Manokin
indicates reworking by waves and/or currents.

The position of seismic facies 2-3 within Sequence 2
suggests that it was not an island as suggested by
Weigle and Achmad (1982). Internal reflector
configurations indicate fluvial/marginal marine and
marine processes were active throughout deposition. The
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probable depositional environment is a
has been modified by marine processes.
occurs within Subsequence 2b.

delta lobe that
This delta lobe

4. The deposition of sandy sediments and the locations of
depocenters shifted with time, from the northern Fenwick
Island area (Subsequence 2a, oldest), to the central
Ocean City area (Subsequence 2b), to the north-central
Delaware Coast (Subsequence 2c, youngest). The offshore
projections of the two southernmost sand prone trends
appear to correspond with the thicker parts of
Subsequences 2a and 2b, suggesting that the sand prone
sections extend off-shore. A model of the evolution of
the post-Choptank depositional basin is summarized in
Figures 14a-14c. During deposition of Subsequences 2a
and 2b the delta advanced southeastward onto a shallow
marine shelf. Maximum advance occurred during
deposition of Subsequence 2b. This event created a
local basin north of the axis of greatest sand
accumulation. Subsidence of this area due to faulting
may have contributed to the development of the basin.
The basin was filled during deposition of Subsequence
2c.

Table 2 lists the seismic facies associated with the
depositional sequences.

CONCLUSIONS

This report presents the results of an integrated study of
the post-Choptank Chesapeake Group. The combination of onshore
geophysical and lithologic well logs and nearshore multichannel
common-depth-point seismic reflection data provide a view of the
subsurface not available from either data set alone.

The results of this investigation suggest that the St.
Marys(?) Formation and the sandy section that includes the
Manokin aquifer may be retained as lithostratigraphic units. The
Manokin formation is proposed as an informal lithostratigraphic
unit that refers to the sandy interval of which the Manokin
aquifer is a part. The section that includes the Ocean City and
Pocomoke aquifers and adjacent and intervening confining beds is
best treated as a single undifferentiated lithostratigraphic unit
for regional studies. The Bethany formation is proposed as an
informal lithostratigraphic unit.
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Table 2. Sequences, Seismic Facies, and Depositional Environments.

Sequence Unit Seismic Facies Depositional
Environment

1

2

St.Marys(?)

St.Marys(?)­
Manokin
transition

Manokin and
Bethany

formations

1-1. Transparent to
high amplitude,
parallel.

1-2. Variable con­
tinuity, moderate
to low amplitude
parallel to hum­
mocky.

2-1. Variable contin­
uity, low to mod­
erate amplitude,
parallel to hum­
mocky.

2-2. Variable con­
tinuity, medium to
high amplitude,
parallel.

2-3. Mounded.

34

Low energy,
prodelta, delta
front, mid- to
inner-shelf.

Variable energy
inner shelf to
marginal marine
delta front to
delta plain.

Variable energy
mid-shelf to
marginal marine
delta plain to
delta front.

Delta plain
(subaqueous).

Delta plain,
distributary
channel complex.



The interpretation of seismic data shows that the post­
Choptank Chesapeake Group consists of at least two depositional
sequences which are separate from the underlying (older
Chesapeake Group) and overlying (Columbia Group) sequences. The
complex internal structure of the upper sequence demonstrates
that the lithostratigraphy of the post-st. Marys(?) Chesapeake
Group is not correlative with its seismic stratigraphy.

The integrated interpretation of onshore and offshore data in
the context of depositional history and environments suggests
that the post-Choptank Chesapeake Group was deposited as a wave
and fluvial energy-dominated delta complex. The delta complex
was deposited in three phases. During the first two phases the
delta advanced onto a shallow marine shelf. During the third
phase a small basin, which formed north of the first two lobes,
was filled. The Manokin formation was deposited in a delta front
to lower delta plain setting, probably as wave reworked
distributary channel sands and distributary mouth bars. The
Bethany formation was deposited in a locally variable setting
ranging from delta plain to delta front.

The results of this investigation are applicable to other
projects in Sussex County. They will have direct application to
water resources exploration and planning. Additionally, the
depositional model can be a starting point in the geological
evaluation of the Columbia Group.

Before the stratigraphy and depositional history of the
post-Choptank Chesapeake Group can be fully understood, further
work, especially biostratigraphic investigation, is needed to
refine the ages and range of depositional environments present.
Additional seismic coverage is needed to further define sequence
geometries and boundary types, and to define the seismic
stratigraphy of the post-Chesapeake Group sediments.
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