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DISCUSSION
Geologic History

The deepest rocks in the Middletown-Odessa area are the
basement crystalline rocks, probably of Lower Paleozoic age.
These rocks are the down-dip continuation of the Piedmont
rocks of northern Delaware.

The oldest sedimentary rock unit is the Potomac Formation,
which was deposited in deltas directly over the basement rocks
during Early to Late Cretaceous time. The Potomac For-
mation is found only in the deep subsurface in the Middletown-
Odessa area (see cross-section).

After deposition of the nonmarine Potomac Formation, the
sea encroached over the Coastal Plain and the Upper Cretaceous
Magothy Formation was laid down. The Magothy probably
was deposited in a shoreline environment consisting of barrier
islands and associated estuaries.

The sea rose, covering most of the Coastal Plain. From the
time of the deposition of the Magothy Formation until at
least Middle Eocene time seas covered most of what is now
Delaware. The oldest of these marine rock units mapped in
the Middletown-Odessa area is the Marshalltown Formation.
South of the mapped subcrop area of the Marshalltown it is
undifferentiated from the Matawan Formation. The other
Upper Cretaceous formation present in subcrop in this area is
the Mount Laurel. At depth, down-dip, the Mount Laurel has
been called “Monmouth Formation™ to correlate with the
Maryland unit. Lithology and fossils indicate deposition in a
shallow, inner shelf environment which was, perhaps, embayed.

The Rancocas Group (Hornerstown and Vincentown Forma-
tions) was deposited in an open, inner shelf environment and
contains sands and silts that indicate generally regressive sea
level changes from latest Cretaceous time through Paleocene-
Eocene time. Reddish-brown sands may indicate local un-
conformities, particularly in the Odessa area.

The Nanjemoy Formation, found only in the southeastern
corner of the area, was deposited under transgressive conditions.

The sea probably receded at the end of Eocene time be-
cause no Oligocene rocks have been found in this area.

During Miocene time the sea returned and the lower part of
the Chesapeake Group (Calvert Formation) was deposited in
the southern part of the mapped area. Miocene seas receded.
The numerous small depressions found in the southern part of
the map area are “Carolina Bays” (Cook, 1940). Their origin
is little understood. They probably formed as a result of ero-
sion on a very flat surface.

The Columbia Formation (Pleistocene age) was deposited
upon an erosional surface composed of Upper Cretaceous and
Tertiary sediments in this area. The Columbia deposits were
laid down in stream channels, flood plains, cut-off meanders,
and levees.

The channels of Pleistocene streams were shallow and rarely
exceeded 0.5 mile in width. Frequent flooding from meltwater
in such streams contributed large amounts of coarse, gravelly,
sediment to the area. These larger water and sediment dis-
charges, however, seem to have been of short duration, caused
by small climatic changes.

In addition to materials brought into the area as a part of
the sediment load of the streams, there are also large boulders
that are thought to have been transported by ice floes and
similar agents (Spoljaric and Woodruff, 1970).

Earth Resources

Greensand (glauconite) from the Mount Laurel Formation
and Rancocas Group was used in the 19th Century and before
as a fertilizer because it is a source for potash. Glauconite is
extracted to be used as a water softening agent in Sewell, New
Jersey at the present time. The Rancocas Group in the Middle-
town-Odessa area has one of the richest deposits of glauconite
in the Tnited States (up to 95 percent pure). The bluffs
along Drawyers Creek north of Odessa and the Appoquinimink
south of Odessa contain excellent exposures of Rancocas green-
sand.

Clay in the marshes near the Delaware River appears to be
promising for lightweight aggregate (Pickett, 1970). Little is
known of the thickness of these marshes except in areas where
borings have been made for highway bridges. The Holocene
(recent) deposits are about 75 feet thick where Highway 13
crosses Drawyers Creek north of Odessa. Elsewhere, thickness
ranges up to about 100 feet.

Pleistocene thickness contours (isopachs) indicate potential
sources of sand and gravel in the area. These deposits are gen-
erally thicker in the central part of the mapped area and thinner
toward the east and west.

Ground water is an important earth resource. In this area
the Rancocas Group, Columbia, Magothy, and Potomac For-
mations are the principal sources. The map shows the recharge
area of the Rancocas aquifer. The depth to the various aquifers
are shown in the cross section.

Fossils

Fossil plant remains consisting of leaves, twigs, bark and
fossil nuts have been found in the Columbia Formation in pits
near Middletown (Spoljarie, personal communication). Fossils
are found in outcrops of the Rancocas Group along Drawyers
Creek, the Appoquinimink River, and Noxontown Pond. Most
fossils are very leached molluse shells. Spirulaea rotula, a
mollusc that was previously not found in Delaware was found
in 1971 by the Delaware Geological Survey and verified by
Horace G. Richards of the Academy of Natural Sciences in
Philadelphia. Fossil burrows are found in the Hornerstown.

New Correlations

Several stratigraphic changes are introduced on this map due
to new subsurface information and current efforts to clarify
interstate correlations.

The Rancocas Formation is raised to “Group” status because
it has been subdivided into the Hornerstown and Vincentown
Formations, as it is in New Jersey. The percentage of quartz
grains found in outecrop and subsurface samples from the
southern part of the Rancocas subcrop area is consistently more
than in the northern part of the area. Also, modal quartz
grain size is larger in the Vincentown Formation than in the
Hornerstown. Spirulaea rotula, a New Jersey Vincentown in-
dex fossil is found in the Delaware Vincentown. The Horners-
town-Vincentown contact shown is generalized, particularly
near the Maryland state line, due to sparse control and because
the contact is gradational.

Unit B (Jordan, 1962) is included within the Lower Horners-
town Formation (in the cross-section) because it is a fine-
grained greensand facies not particularly different from other
fine-grained facies in the Hornerstown. Also, the lower part
of equivalent formations in New Jersey and Maryland is gen-
erally fine-grained. This facies is probably time-equivalent to
the Brightseat Formation, which is recognized by the Maryland
Geological Survey only westof Chesapeake Bay. The Delaware
unit is finer-grained and more glauconitic than the type Bright-
seat, but foraminiferal studies show the two are roughly time-
equivalent.

The name ‘“Nanjemoy” is substituted on the cross-section
for Unit C (Jordan, 1962). The Nanjemoy Formation in Mary-
land is not limited areally as is the Brightseat. Lithology of the
Delaware unit is sufficiently similar to the Maryland unit and
they are sufficiently stratigraphically equivalent to warrant use
of the name Nanjemoy in Delaware. This name has been used
“unofficially’’ in Delaware in the past and its use should con-
tribute to clearer interstate correlations.

The portion of the Miocene Chesapeake Group on this map
is referred to the Calvert Formation because it is sufficiently
stratigraphically equivalent and lithologically similar to the Cal-
vert Formation in Maryland. This name has also been used
previously in Delaware and its formal adoption should further
regional stratigraphic understanding.
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NOTE

The Columbia Formation (fluvial sands of Pleis-
tocene age) and Holocene sediments overlie older
units almost everywhere. Columbia thickness is
shown by contours (isopachs).

EXPLANATION

Te.

MIOCENE

CALVERT FORMATION
Gray and bluish-gray silt, with some fine sand and

shell beds.

NANJEMOY FORMATION
(Only on cross-section)

Green and dark gray. glauconitic silt and clay, with
some fine to medium sand.

(CHESAPEAKE)

VINCENTOWN FORMATION

Green, gray, and reddish-brown,fine to coarse, highly
quartzose glauconitic sand with some silt.

Sl
PALEOCENE-EOCENE

Y
(RANCOCAS)

HORNERSTOWN FORMATION

Green, grav, and reddish-brown, fine to medium,
silty, highly glauconitic sand and sandy silt. Red sands
are found locally in Odessa area. J J

(MONMOUTH)

MOUNT LAUREL FORMATION

Gray, green and red-brown, glauconitic, fine to
medium, quartz sand with some silt.

e,

J

MARSHALLTOWN FORMATION
Dark greenish-gray, massive, highly glauconitic, very
silty, fine sand. The Matawan Fm.(Kma); the sub-
surface equivalent of Merchantville(Kmu); English-
town(Ket), and Marshalltown(Kmt) is dark gray to
bluish gray, micaceous, glauconitic, sandy silt. See
cross-section. r

V
(MATAWAN)
2
UPPER CRETACEOUS

MAGOTHY FORMATION
(Only on cross-section)

White and buff, well-sorted, quartz sand with beds
of gray and black clayey silt with lignite.

Kpt
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POTOMAC FORMATION
(Only on cross-section)
Variegated red, gray, purple, yellow, and white, lig-

nitic silt and clay, containing interbedded white,
gray, and rust-brown quarlz sand and some gravel.
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TERTIARY
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Contains upper and lower hydrologic zones (aquifers). J

SYMBOLS

\/3 O- Pleistocene thickness in

feet.

~ Marsh (small, undrained depressions
are Carolina Bays).

Approximate boundary of marsh.

xR Sand or gravel pit.

= Approximate concealed geologic
contact.

BASEMENT ELEVATION
(feet below sea level)

-

NNW SSE  Sea Level
: : ——

—2000
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