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This mosaic of Side-Looking Airborne Radar (SLAR) images shows the
rich variety of landforms in New York, Pennsylvania, and adjacent areas.
The landforms are mainly the result of weathering and erosion, which
attack different types of rock at different rates. Lowlands form on easily
erodible rocks, highlands on resistant ones, with all gradations in between.
Thus, the distribution of rock types in a region strongly influences its
physiography. The index map identifies the various physiographic
provinces of the region, and all can be identified on the image.

Glaciation modified the landscape of New York, New England, and the
northern parts of Pennsylvania and New Jersey in the recent geological
past. On its advance southward, the ice sheet scraped off existing soils and
eroded the bedrock beneath. As the ice melted, the transported debris
(mud, sand, gravel, and boulders) was left at new sites in a great variety of
depositional landforms. Melting caused the ice sheet to retreat across the
region from south to north between 21,000 and 10,000 years ago.

The circular Adirondack Mountain mass is an area of exposed
metamorphic rocks that extends across the narrow Frontenac Arch into the
Canadian Shield. The resistant rocks in the arch eroded more slowly than
those around them, and now form the Thousand Islands in the St.
Lawrence River. Present-day drainage features in the Adirondacks and
New England well illustrate glacial erosion, transportation, and deposition.
The continental ice sheet converted many pre-glacial river valleys into
chains of lakes by carving rock basins during ice advance, and by depositing
earth dams during ice retreat. The prominent northeast-trending rivers,
streams, and lakes in the Adirondacks occur where faults and fracture
zones greatly weakened the bedrock, making it easily eroded.

In the low plains south of Lake Ontario, bedrock is covered extensively by
glacial till and by layers of sand and mud that were deposited in glacial

meltwater lakes. The underlying bedrock consists of flat layers of.

sedimentary rock and is part of the Interior Lowlands Province, which
extends westward to the Great Plains. Directly south of Lake Ontario is
a remarkable display of streamlined hills of glacial till called drumlins,
many of which can be seen on the image between Rochester and Oswego.
Their beautiful alignment shows the direction of ice movement in this area.

East of Lake Ontario, land elevations increase toward the Tug Hill Plateau.
South of the lake and across the Mohawk Valley, the land surface rises to
form the extensive Appalachian Plateaus, the northern part of which is
called the Allegheny Plateau. The plateau boundary curves eastward across
New York, south of Rochester and Syracuse, to the Helderberg
Escarpment southwest of Albany. The plateau surface rises eastward
across New York until it becomes the Catskill Mountains. Rivers and their
tributaries have cut the original flat-topped Appalachian Plateaus into hilly
uplands. The branching drainage pattern is typical of that formed by
streams eroding horizontal layers of rock. Some of the north-south stream
valleys were greatly broadened and deepened by glacial ice, then dammed
by glacial debris to form lakes. The numerous long, narrow Finger Lakes
south of Lake Ontario were formed in this way.

The Appalachian Valley and Ridge Province, a belt of linear ridges that
curves northward through most of Pennsylvania, lies southeast of the
Appalachian Plateaus. Here a carpet of sedimentary rocks that rested on
a floor of metamorphic rocks was buckled into tight folds
during the last
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of three Appalachian mountain-building episodes. Farther southeast is the
Great Valley, a lowland created largely by groundwater and surface water
slowly dissolving the carbonate bedrock. This valley merges northeastward
with the one occupied by the Hudson River and Lake Champlain.
Southeast of the Great Valley is the hilly Piedmont Province. The
metamorphic basement rocks that make up the Piedmont extend eastward
beneath the younger sedimentary layers of the Atlantic Coastal Plain and
the continental shelf. The Piedmont passes northward along the Highlands
of Pennsylvania, New Jersey, and New York and merges with the hilly and
mountainous New England Province, and with the Taconic Mountains
along the eastern New York border. Directly southeast of the Highlands
are the Newark Lowlands. These lowlands are developed on layers of
sedimentary and volcanic rock of Triassic-Jurassic age. The northeastern
end of the Lowlands is bounded by the Palisades, a striking 500 foot cliff
along the west side of the Lower Hudson River.

Included within the Atlantic Coastal Plain are Long Island and Fishers
Island, and, beyond the SLAR image to the east, Block Island, Martha’s
Vineyard, Nantucket, and Cape Cod. These are all the emergent parts of
glacial moraines -- long ridges of clay, sand, gravel, and boulders
distributed at the edge of the continental glacier. Two of these moraines
stretch across Long Island, forming the "flukes" at its eastern end. The
southern moraine marks the farthest advance of the glacier on Long Island.
During the last ice age, the growing mass of ice on the continents depleted
the ocean waters enough to lower sea level by 300 feet. As the ice melted,
the rising sea drowned the lower parts of these moraines, leaving the
present islands. Waves and currents have been modifying their coastlines
ever since.

Seaward of the Atlantic Coastal Plain lie submarine landforms not visible
on a SLAR image: the continental shelf, slope, rise, and abyssal plain.
The continental shelf is nearly level, the continental slope has an
inclination of 2° to 4°, and the continental rise slants less that 1°. These

~offshore features are made of materials eroded from the land, carried by

rivers to the ocean, and distributed there by marine currents. During the
glacial episode of low sea level, the wide continental shelf was exposed as
part of the coastal plain, and rivers cut valleys across it to the shelf edge.
Most of those valleys have since been filled with sediment, but a vestige of
the submerged "Hudson Valley" continues for 100 miles across the shelf to
the Hudson Canyon which is cut into the shelf edge and continental slope.
Much of the canyon-cutting occurred when rivers, swollen with glacial
‘meltwater and laden with glacial sediment, flowed across the exposed shelf
and met the sea at the top of the continental slope. The suspended
sedimerit that the rivers poured into the ocean at those points created
density currents, and it was these that cut canyons into the slope.
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Our appreciation goes to the U.S. Geological Survey for their assistance in obtaining the necessary map
materials for this project. The images compiled on this sheet were acquired with the Intera STAR 1 and
Aero Service GEM-1000 radar systems for the U.S Geological Survey, Reston, VA 22070. Resolution is
about 30 meters. The mosaic was assembled from 1:250,000 scale Side-Looking Airborne Radar (SLAR)
data, scale adjusted, assembled, and photographically reduced by Simulation Systems Inc. of Levittown, PA.,
a subsidiary of MARS Associates, Inc. Printed by Williams & Heintz Map corporation, Capitol Heights,
MD 20743.
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Major physiographic regions. Heavy dashed line shows southern extent of
continental glaciation. Ice started melting northward 21,000 years ago and

was gone from the State by 11,000 years ago.

For More Information
See "Geology of New York - A Simplified Account” and "New York State

State Geological Survey, Albany, NY 12230; phone (518) 474-5816.

Geological Highway Map" (Educational Leaflet 28). Contact the New York
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