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Geology of New York State




Plate Tectonics: The dance of the continents




The Earth's core is hot

Radioactive
processes




Causing convection currents in the earth’s mantle
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Forcing continents apart




Structure of the Earth: inside and surface

These diagrams help us
identify some features of
the Earth’s composition:

Hot and cold

Light and heavy

Thick and thin

Static and dynamic




Moving the continents around




Manifested in shifts and twists

Question 1. Where can we
find fault?

Question 2. What kind of
cline is the Route 209 cut?




Here in the Hudson Valley:

Begin with the Grenville
Orogeny (“mountain
building event”)

Later, the Taconics came to
America

Two more Orogenies:
Acadian and Alleghenian

The seas came and went,
leaving fossils

Then the ice ages.

Question: during the “Age of
Land Plants,” where were
we?
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The Taconics Arrive

It took about 300
million years
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Hudson Valley Cross Section
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Fossils in the Hudson Valley

Around 410 million years ago, sea levels rose. The area
that is now the northeastern United States, including
New York, was near the equator, and the oceans were
warm and tropical.

Marine life thrived on the sea bottom, and the skeletons
of these marine organisms piled up on the seafloor.
Some of these skeletons were made of calcium
carbonate, which formed lime mud that eventually
became limestone.
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Rock Records

New York State
contains old rock
and many fossil
records

These include

Dinosaur bones and
tracks

Brachiopods and
trilobites

Even billion-year-old
stromatolites from the
Saratoga Springs
area.
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Northeast USA

Look for:
Appalachians
Hudson Valley
Adirondacks
Catskills
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Rock Around the Clock
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Rocks in the Hudson Valley

Igneous rocks: The Hudson
Palisades

Metamorphic rocks: The
Hudson Highlands

Sedimentary rocks: The
Catskills

Question: what can one
expect to find in the Catskill
sedimentary rock?

20




The Hudson Palisades
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The Hudson Highlands

Formed 1-1.3 billion years
ago, during the Grenville
Orogeny

Primary types of bedrock are
granite gneiss and schist,
which are highly resistant to
erosion

The gneiss and schist are
metamorphosed igneous and
sedimentary rocks.
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The Catskills and Shawangunks
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Helderberg Escarpment
John Boyd Thatcher State Park
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Helderberg Escarpment
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Helderberg
Escarpment

There’s life In these
rocks.
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The Ice Ages

The latest was the Wisconsin glaciation,

which retreated about 12,000 years ago.
This area was under about a mile of ice.

The advance and retreat of the ice left

many features that one can see in the
Catskills today, including:
Glacial lakes
Ice striations and polished rocks
Potholes
Erratics — some from Canada
The Long Island moraine
And the Hudson River fjord.
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In the Catskills — below your feet

What kind of
rocks would
you expect to
see?

What is th
made d

s soll
f?

What is
this soll
made of?
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Shale, limestone, sandstone, quartzite and conglomerate
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Review

Tectonic plate movements have caused great
upheavals in the Hudson Valley area, with several
orogenies over the last 1.3 billion years

Mountains rose and were eroded: seas rose and fell:
Ice advanced and retreated.

Since the Triassic (200+ mya), the region has been
relatively quiet

Many old rocks, now exposed, tell the Hudson Valley
story — and we can find glimpses of that story along the
rivers, roads and trails of the Hudson Highlands, the
Shawagunks, and the Catskills.
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Further exploration

giddy.net/hudsonrocks
Van Diver, Roadside Geology of New York
Raymo & Raymo, Written in Stone

lan Giddy
lan@giddy.net
Jenny Giddy
jenny@agqiddy.net
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