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Earth Has a Story

. 35 YRR 72 SV .‘:_?la
AEarth has gone through tremendous change in its 4. 5
billion year history ~.

AFormation and breakup of continents; creation and
destruction of oceans

ARise, diversification, and extinction Igé :_'51
ARise of oxygen and changes in the oceanic and atmos h w
chemistry |

AGreenhouses, ice ages, and Snowball Earth
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| This Talk
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AEvidence for many of the most
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history are found in the Blac
River basin % SESD
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e AEvents from more than one

= = Dillion years ago through to
= today have shaped the

watershed we know
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Watershed East of the Black River




Watershed East of the Black River

AMuch of the geology is shaped by Proterozoic
ﬁ events (2.5 billion to 540 million years ago)

= Al ater, Proterozoic events became visible

during the relatively recent (10 to 5 million
years ago) formation of the Adirondack dome

AAlmost all the events we see in the
Adirondack region are present in all parts of
the watershed

ABuried under more recent rock




Proterozoic

AProterozoic = early life.
= AAround 2.5 Ga to 542 Ma.

, AContinental crust finished forming

| AAtmospheric  oxygen rose
AFrom ~0% to ~12 %

ASnowball Earth
AA lot of Proterozoic
history in the Adirondacks!
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- ' Three “map” views of the Benson Mine open pit near Star Lake, NY

-
=
v
/ Star )
I—akE Oregrade garetand
y n sillimanite gneiss "
;'r units are shaded - - \
based on grade and "
4 magnetite vs )
hematite :
Syracuse L
Schenecady
Abany
Star Lake, NY
Sl o~
Geologic map of Benson Mine :
open pit: modified from Topographic map of Benson Mine Satellite view of Benson Mine open
Crumpand Beutner, 1568 open pit. Note Route 3 near bottom pitfilled with water. Lakeis4 km
of map. Star Lake is 1 mile west. long.




At the end of the
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| Formation of the Adirondack Dome
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AMany detalls poorly understood e

AWhat weknow:

AAdirondacks is a very different type of mountain range frc
Appalachians, Rockies, Alps, Himalayas, etc. PR

A Adirondacks are NOT from continental collision :;3, «ff-g

e
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AAdirondacks have more in common with Hawaii than the
Appalachians (at least geologically!)




| Formation of the Adirondack Dome
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AMany dtalls poorly understood

AWhat weknow:

AAdirondacks is a very different type of mountain range frc
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A Adirondacks are NOT from continental collision “if,é-_ﬂ
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AThe Adirondack Mountains have more in common with
Hawali than the Appalachians (at least geologically)




Formation of the Adirondack Dome
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Formation of the Adirondack Dome
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Prelude to the Big Chill
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AClimatefor the
last 65 million
yearshas been

End-Paleocene thermal

Initial Eocene
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A Antarctica broke off frorme_
southern tip of South America &%
about 34 million yearago

ACreatedthe DrakePassage

AAntarctica was now completely
surrounded byocean

AThe AntarcticCircumpolar
Currentformed, isolating
Antarctica from the warmth of

the globaloceans




Panama changed global
ocean currents

Delivered water to the glaciers forming
in the Northern Hemisphere

O E Sl

ABefore the closing |
of the Isthmus, the |
Gulf Stream was
weak or did not
exist

AAfter the closing,
the Gulf Stream
brought humid air
to Europe, .
providing water for &
glaciers to form

Present day



Milankovitchcycles
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sun changes.in cycles of 1,00(

— (a) Earth's orbit varies from nearly a circle (left) to an eclipse (right) o=z 100 ,OOO yearS
and back again in about 100,000 years. :

Axis in approximately I
Axis now 11,000 years B

i

Conditions now

\

@ January July ®

g L
AW

(c) At present, Earth is closest to the Sun in January (top), when the
Northern Hemisphere experiences winter. In about 11,000 years,

however, as a result of precession, Earth will be closer to the Sun in S
July (bottom), when summer occurs in the Northern Hemisphere. ! A Sl

Conditions in about 11,000 years ’_/ B o

e e ®July January ®
(b) Earth moves around its orbit while rotating on its axis, which is tilted 3

to the plane of its orbit around the Sun at 23.5 degrees and points to ‘
the North Star. Earth's axis, or rotation, slowly moves and traces out a

cone in space. o x ’ k l\ e e K
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There were at least 14
- major glaciations and 14

= interglacials

s

Glaciation when glaciers grow
and cover large areas of land
mass

Millions of years ago

Interglacial time between
glaciations

0.5

1.0

1.5

Marine Record Land Record
Traditional
Glaciations Interglaciations “glaciations”
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X Wisconsinan
\1
; Illinoian
k
_-$
Glacial stages have
— different names in
—— different parts of
e — the world.
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<j- Pre-
= Illinoian
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Erratics large rocks dropped
glaciers
Glacial cobbledarger than a pebble 8=

and smaller than a@oulder dropped
by glaciers
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Maximum extent of Lake Iroquois (ca. 13,488,793 calendar  Fa@urentide

years before present) Ice

Sheet

Lake Iroquois
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