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A Tried and True Landmark

“Wahatoya”
Double Mountain in Comanche
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~ (and High Plains) weird and |
amazing?
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IPflysiographic Sections of the Great Plains Province

Source: Trimble, D., U.S. Geological Survey, Geological Survey Bulletin 1493, 1980.
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How and when did the
High Plains and Rocky
Mountains get high?
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Age of Earth (4.6 billion years)







Colorado’s Geologic History
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Complex animal life evolves (540 million as ago)
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Today Colorado’s Geologic History
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Today Colorado’s Geologic History

Laramide Orogeny (68 Ma)

Western
Interior Seaway
(100-68 m.y.a)

Ancestral
Rocky Mountains
(300 million years ago)

540 million years ago




Today Colorado’s Geologic History

Laramide Orogeny (68 Ma)

Western
Interior Seaway
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Rocky Mountains
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Today Colorado’s Geologic History

Laramide Orogeny (68 Ma)
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Today Colorado’s Geologic Hlstory

lgnimbrite flare-up volcanism (37-23 Ma)
Laramide Orogeny (68 Ma)

Western
Interior Seaway
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Today Colorado’s Geologic History

nimbrite flare-up volcanism (37-23 Ma)
Laramide Orogeny (68 Ma)

Western
Interior Seaway
(100-68 m.y.a)

Today's talk focuses on this

Ancestral . .
Rocky Mountains time perlod /

(300 million years ago)

540 million years ago
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Why are the Spanish
Peaks isolated from the
rest-of the Southern
Rocky Mountains?



Volcano (extrudes to surface)

BN




Pluton (solidifies below surface)




Erosion of less resistant rock
leaves pluton standing
above all else
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- Spanish Peaks get from deep
down in Earth, to 13,000 feet

above sea level?
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Most rocks have radioactive atoms

Autunite (visible light)
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R Tells us WHEN a rock cools to
near-surface conditions

1.5-2km depth

Loses Helium particles at

temperatures >70°C Retains Helium particles at

temperatures <70°C

70°C = 160°F
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Thermochronology In the
Spanish Peaks
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~1.5-2 km
70°C
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West Spanish
Peak

18 Million Years Ago
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~1.5-2 km

70°C

West Spanish
Peak

<17 Million Years Ago

East Spanish
Peak




/\ <15 Million Years Ago

~1.5-2 Km :
West Spanish Fast Spanish
708C Peak Peak
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%N!

L >1.5 km (~1 mile) of vertical

e 7 rock eroded in 3-4 million

Yy years

<15 Million Years Ago
~1.5-2 Km .
West Spanish Fast Spanish
70°C Peak Peak




West Spanish
Peak

~3 km (~1.8 mile) of vertical
rock eroded since 19 m.y.a

East Spanish
Peak




~24Ma Land Surface
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~ widespread is the erosional ,
episode?

Apishapa Dikes and Two Buttes
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Vi Two Buttes must be at the surface

by this time

12 Million Years Ago
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540 million years ago

Today

Spanish Peaks
Erosional Episode (20-5 Ma)

Spanish Peaks emplaced (24 Ma)

lgnimbrite flare-up
volcanism (37-23 Ma)

Laramide Orogeny (68-55 Ma)

Southern Colorado’s
Recent Geologic
History




1. The land surface at 24 m.y.a. was ~10,000 ft

higher than it is today. All of this was removed
since 19 m.y.a

1. Removal of material was fast. ~3,300ft/million year

1. Erosion was experienced far out into the High

Plains as far as the Kansas border (and maybe
morel)




How?
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Easf ‘Afncan Rift supports high, flat plains
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Interpretive Geothermal Heat Flow Map of Colorado
by Frederick E. Berkman and Christopher J. Carroll

INTERPRETIVE CIOTMERMAL MEAT FLOW MAT €
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' 'What can cause temperature to change?
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Decay of Uranium

Parent
nucleus

e P .He

Emitted a
particle

Decay
event

\ Daughter
238 nucleus
92




Parent
nucleus

_@:He

gl Emitted a
particle
Decay
event
A Daughter
nucleus
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Astatine

Polonium

Bismuth

Lead

Thallium

Mercury

Uranium

Protactinium

Thorium

Radium

For half of Earth’s total
Uranium to decay, this
will take 4.5 billion years



/ i / /




FrOm OCk to data Sampling in the High Plains

1. lgneous = contains
trace minerals require

1. Intrusive = solidified
below the ‘closure’ y
temp

1. Young = shorter hlstory
to interpret Yy
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First appearence of microbial life on Earth (3.7 billion years ago)

Age of Earth (4.6 billion years)
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LA20-1 (Huerfano Butte)
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“| AHe: 16.9+1.2 Ma
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Elev: 2983 m
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West: Spanish Peaks

Central: Apishapa Dikes

East: Two Buttes

Exhumation Begins in the East (a)
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