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ILLINOIAN OUTWASH IN SOUTHEASTERN PENNSYLVANIA

By W. N. Lockwoop and Haroro MEISLER

ABSTRACT

The most complete exposed section of Pleistocene sediments in the costal plain
of Pennsylvania is in the Turkey Hill gravel pit in southeastern Bucks County.
The section consists of highly weathered sand and gravel outwash, containing
a red zone in its upper part, and is believed to be of Illinoian age. A lag
gravel capping the outwash and containing ventifacts records periglacial con-
ditions. Loess overlies the lag gravel. Relatively unweathered Wisconsin out-
wash overlies the Illinoian outwash on the flanks of Turkey Hill.

INTRODUCTION
PURPOSE AND SCOPE

This paper describes the most complete exposed section of Pleisto-
cene sediments in the coastal plain of Pennsylvania and suggests its
probable age. The section is in a gravel pit in Turkey Hill, south-
eastern Bucks County, 200 feet north of lat 40°10” N. and 2,100 feet
east of long 74°47” E. (see fig. 1) and is on the Trenton quadrangle.

Previous workers had not observed more than 20 feet of Pleistocene
section at Turkey Hill. During this investigation, however, the
authors were fortunate in being able to observe the outcrops when the
development of the gravel quarry had exposed the complete section.
Further quarrying operations will probably destroy the exposures.

The fieldwork done for this report was part of an investigation of
the coastal plain deposits of southeastern Pennsylvania made by
personnel of the U.S. Geological Survey in cooperation with the
Pennsylvania Geological Survey, Department of Internal Affairs.

PREVIOUS INVESTIGATIONS

Pleistocene sediments of the coastal plain in New Jersey and Penn-
sylvania consist of gravel, sand, and some clay. They were divided
by Salisbury (1898), on the basis of topographic position and degree
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FIGURE 1.—Index map of Turkey Hill area, Pennsylvania.

of weathering, into the Bridgeton, Pensauken, and Cape May
formations.

The Bridgeton, the aldest of the three formations, caps the higher
hills. It was considered by Salisbury and Knapp (1917) to be of
fluvial origin and to be, in part, glacial outwash from the earliest
recorded glacial ice sheet of the New Jersey area. Leverett (1934)
suggests that the Bridgeton was deposited during a glacial stage but
that the drift with which it should be correlated has not been defi-
nitely recognized. However, he believes that the formation is older
than the Jerseyan drift. The Bridgeton formation occurs only in
small patches in the Trenton quadrangle and has not been mapped at
all in the Pennsylvania part of the quadrangle (Bascom and others,
1909, areal geology map).
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The Pensauken formation, consisting of gravel and sand, uncon-
formably overlies the Bridgeton formation (Salisbury, 1898). Salis-
bury and Knapp (1917) considered the Pensauken to be a glacial
outwash deposit, probably of Jerseyan age. Leverett (1934) believed
the formation to be older than Illinoian and possibly of Jerseyan age.

In the Trenton quadrangle, according to Salisbury (én Bascom and
others, 1909), the Pensauken formation occupies uplands from 40 to
130 feet above sea level and is mixture of glacial material deposited
by streams from the north and fluvial sand and gravel derived from
Cretaceous and Tertiary formations to the south and east. Mac-
Clintock and Richards (1936) believed the twofold division of the
older Pleistocene gravels into the Bridgeton and Pensauken forma-
tions to be incorrect, and that these deposits are a series of many for-
mations. They believed that these sediments, which contain
warm-climate plant remains, were deposited during interglacial time
and that they are older than Illinoian—probably even pre-Jerseyan
in age. They considered also the possibility that part of the deposits
may have been deposited during a glacial stage.

The Cape May formation unconformably overlies the Pensauken
formation (Salisbury, 1898) and was correlated with the last (Wis-
consin) glaciation by Salisbury and Knapp (1917). It is confined
to valleys of the present streams in the Trenton quadrangle.

According to Salisbury (én Bascom and others, 1909), the forma-
tion contains material of both glacial and nonglacial origin. Mac-
Clintock and Richards (1936) believe that the Cape May formation
consists of two phases: an interglacial deposit of Sangamon age,
and an outwash gravel. They prefer to retain the name “Cape May”
for the interglacial phase.

On the geologic map of the Trenton quadrangle (Bascom and others,
1909, areal geology map) Turkey Hill is shown as a deposit of Pen-
sauken surrounded by the Cape May formation.

Deposits previously mapped as Pensauken on the Pennsylvania
part of the Trenton quadrangle (Bascom and others, 1909, areal
geology map) have been mapped by Peltier (1959) as Illinoian val-
ley train sand and gravel. Evidence for an Illinoian age is the
reddish-brown color, the composition, and the altitude at which depos-
its lie. Peltier, however, mapped Turkey Hill as Pensauken. At
the time he mapped Turkey Hill there was 20 feet of section exposed
on the south side of the hill. Because of the degree of weathering
of the exposed sediments and the lack of a red zone he considered
the sediments to be older than any other recognized Wisconsin
sediments in the area but younger than Illinoian.
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The sediments mapped as Cape May on the geologic map of the
Trenton quadrangle (Bascom and others, 1909, areal geology map)
were identified by Peltier (1959) as Wisconsin in age and were divided
by him, on the basis of terrace level identification, into Olean gravel
outwash (the oldest), Binghamton sand outwash, and Valley Heads
gravel outwash (the youngest).
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PLEISTOCENE STRATIGRAPHY OF TURKEY HILL

The Turkey Hill section includes about 43 feet of Pleistocene out-
wash gravel and sand overlain by 1 to 3 feet of sandy loess. (See
table 1 and fig. 2.) The Pleistocene outwash overlies sand of Cre-
taceous age. Most of the Pleistocene section is exposed in the walls
of a gravel pit. A test hole in the floor of the gravel pit revealed
an additional 3.5 feet of gravel of Pleistocene age underlain by sand
of Late Cretaceous age.

The outwash deposit consists predominantly of coarse gravel and
coarse sand. The pebbles and cobbles are limonite-stained quartzite
and deeply weathered crystalline and sedimentary rocks, some of
which are readily identified as having been derived from formations
of Triassic age. The outwash contains large cobbles, boulders weigh-
ing up to several tons (fig. 3), and some glauconite which was prob-
ably derived from marine sediments. Some quartzite erratics are
smooth except for faint glacial striae. Much of the sand is
crossbedded.

The uppermost gravel in the section is immediately below the loess.
This gravel is approximately 1 foot thick and consists of tightly com-
pacted faceted pebbles, some of which appear to be ventifacts. (See
figs. 4 and 5.) Most of the pebbles are 1/ inch to 3 inches in diameter,
and red clay and sand fill the interstices between pebbles. This tightly
compacted gravel is considered to be a lag gravel formed from
glacial outwash as a result of removal of fine material by strong winds.

The lag gravel and several feet of the underlying gravel and sand
have been reddened by weathering. This red zone represents a fossil
soil indicative of long exposure to surface weathering and in eastern
Pennsylvania is characteristic of Illinoan till that was weathered
during the Sangamon interglacial stage (Leverett, 1934, and Peltier,
1949).





















