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INTRODUCTION

In the Penns Grove and Wilmington South quadrangles, surficial deposits
include artificial fill and river, wetland, windblown, and estuarine sediments.
Surficial deposits are unconsolidated sediments that overlie Coastal Plain
formations and that are the parent material for agronomic soils. They are as
much as 130 feet thick beneath and adjacent to the Delaware River and as
much as 120 feet thick in the Pennsville paleovalley, which extends southward
from the Carneys Point area, but are generally less than 40 feet thick elsewhere.
The deposits occupy a landscape shaped by four main episodes of valley
incision. The deposits are described below. The age of the deposits and the
episodes of valley erosion are shown on the correlation chart. The underlying
bedrock and Coastal Plain formations are mapped by Stanford and Sugarman
(2006).

DESCRIPTION OF MAP UNITS

ARTIFICIAL FILL--Sand, silt, gravel, clay; gray to brown; demolition debris
(concrete, brick, wood, metal, etc.), cinders, ash, slag, glass, trash. Massive to
weakly stratified. As much as 40 feet thick, generally less than 15 feet thick. In
highway and railroad embankments, filled wetlands and flood plains, and solid-
waste landfills. Many small areas of fill, particularly along streams in urban
areas, are not mapped. Extent of natural deposits beneath fill and dredge spoils
is based in part on the position of shorelines and salt marshes shown on
topographic map sheets 74 and 81 (N. J. Geological Survey, c. 1880, scale
1:21,120).

DREDGE SPOILS--Fine sand, silt, clay, minor medium-to-coarse sand and
gravel; gray to brown. Contain variable amounts of organic matter and mica,
and minor amounts of man-made materials. Massive to weakly stratified. As
much as 40 feet thick.
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ALLUVIUM--Sand, silt, peat, minor clay; brown, yellowish-brown, gray; and
pebble gravel. Contains variable amounts of organic matter. Peat and organic

silt and clay typically overlie sand and pebble gravel. Sand and silt are massive
to weakly stratified. Gravel occurs in massive to weakly stratified beds
generally less than 2 feet thick. Sand is chiefly quartz with some glauconite and
mica. Gravel is chiefly white, gray, and yellow quartz and quartzite, and a trace
of gray chert. Beneath the Delaware River (section BB'), the lowermost
alluvium includes late Pleistocene glaciofluvial sand and pebble-to-cobble
gravel that may be the downstream extension of the glaciofluvial gravel that
crops out in the Delaware River Valley north of the Burlington, New Jersey,
area. This gravel was termed the "Trenton Gravel" by Cook (1880) and Lewis
(1880). The same deposit was later named the "Van Sciver Lake" and "Spring
Lake" beds by Owens and Minard (1979), although they considered it to be of
interglacial age. This glaciofluvial deposit was laid down between about 20,000
and 15,000 years ago, during the late Wisconsinan glacial maximum. The
glaciofluvial gravel includes much gray sandstone and mudstone, and some red
sandstone and mudstone, gray gneiss, black chert, and purple-red
conglomerate, in addition to white and gray quartz and quartzite. Alluvium is
as much as 30 feet thick beneath the Delaware River, and as much as 15 feet
thick elsewhere (estimated). Deposited in modern flood plains and stream
channels, and in former flood plains and channels beneath estuarine deposits
before Holocene sea-level rise.

SALT-MARSH AND ESTUARINE DEPOSITS--Silt, fine sand, peat, clay;
brown, dark-brown, gray, black; and minor medium sand and pebble gravel.

Contain abundant organic matter and some mica. As much as 100 feet thick
beneath and adjacent to the Delaware River; 40 feet thick elsewhere. Deposited
in tidal wetlands, salt marshes, tidal flats, and tidal channels during Holocene
sea-level rise, chiefly within the past 10,000 years.

SWAMP DEPOSITS--Peat and organic silt and fine sand, minor organic clay;
brown to black. As much as 20 feet thick (estimated). Deposited in non-tidal
wetlands.
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EOLIAN SAND--Fine-to-medium sand, minor silt, very pale brown. As much
as 15 feet thick. Forms a dune ridge near the junction of U. S. Route 40 and
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New Jersey Route 48. Also present as patchy veneers less than 3 feet thick on
surface of units Qecm1, Qem2, and Qem3. These thin, patchy deposits are not
sufficiently distinct lithically or morphologically to map.

LOWER TERRACE DEPOSITS--Fine-to-medium sand, minor silt; yellow,
brown, olive-yellow; pebble gravel. Sand is massive to well-stratified. Gravel
occurs in thin beds (generally less than 6 inches thick) within and at the base of
the deposit. Sand is chiefly quartz and glauconite. Gravel is chiefly white, gray,
and yellow quartz and quartzite, and a trace of gray chert. In deposits beneath
the Delaware River and its fringing marshes, gravel also includes gray and red
sandstone and mudstone, gray gneiss and schist, and purple-red conglomerate.
As much as 50 feet thick beneath the Delaware River, 15 feet thick (estimated)
elsewhere. In tributary valleys, form stream terraces with surfaces 2 to 10 feet
above modern estuaries and flood plains. Beneath the Delaware River and its
fringing marshes, form eroded stream-terrace remnants, now covered by
estuarine deposits, with top surfaces rising to about -20 feet in elevation. Both
the tributary-valley terraces and the terrace deposits in the main Delaware
River Valley were laid down in valleys cut into the Cape May Formation, units
2 and 3 (units Qecm2, Qcm3). After the lower terrace sediments were deposited,
the Delaware River eroded as much as 80 feet into and through the lower
terrace before depositing glaciofluvial gravel, and then postglacial alluvium
and estuarine sediment. These relationships indicate that the lower terrace
deposits beneath the river were laid down during the period of lower-than-
present sea level (known as the early and middle Wisconsinan in North
American stage terminology) between the interglacial highstand of sea level
about 125,000 years ago (the Sangamon interglacial) and the last glacial
maximum about 20,000 years ago (the late Wisconsinan glacial), when sea
level was at its lowest late Pleistocene level of about 350 feet below that at
present. Radiocarbon dates of 31,380+4530-2880 (GX 22966) and 29,330+/-
600 (Beta 190911) radiocarbon years before present on wood within the lower
terrace deposits in Marcus Hook, Pennsylvania, about 6 miles northeast of
Penns Grove, confirm this age range (Jengo, 2006).

UPPER TERRACE DEPOSITS--Fine-to-medium sand, minor silt; yellow,
olive-yellow, brownish-yellow; pebble gravel. Sand is massive to well-
stratified. Gravel occurs in thin beds (generally less than 6 inches thick) within
and at the base of the deposit. Sand is chiefly quartz with some glauconite and
a trace of feldspar, mica, and chert. Gravel is chiefly white, gray, and yellow
quartz and quartzite, and a trace of gray chert. As much as 25 feet thick. Form
stream terraces with surfaces 15 to 40 feet above modern estuaries and flood
plains. Grade to, or are onlapped by, the Cape May Formation, unit 2 (unit
Qcm?2), and so are contemporaneous with, or slightly older than, the Cape May
2.

CAPE MAY FORMATION (Salisbury and Knapp, 1917)--Estuarine and
fluvial-estuarine deposits of middle and late Pleistocene age. Divided into three
units (Qecml, Qem2, Qem3) based on surface elevation and age (Newell and
others, 1995). Fossils, pollen, and amino-acid racemization ratios in shells from
unit Qcm?2 elsewhere in the Delaware estuary and Delaware Bay area indicate
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that it is of Sangamon age (about 125,000 years ago), when sea level was
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