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Grand Canyon NP - Vital
Statistics

Northwest Arizona
Western Colorado Plateau

~1,200,000 acres or 1,900 square
miles
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Grand Canyon, Az.







Colorado River is 29 longest river in US
Colorado River eroded Grand Canyon
Canyon is 217 miles long, 1 mile deep, up to 18 miles wide at the top, narrowing to
as little as 76 feet wide at river level.
Erosion began 4 ~ 6 million years ago

PANORAMIC VIEW OF THE GRAND CANYON FROM PIMA POINT ON THE WEST RIM DRIVE, GRAND CANYON N.P. NPS PHOTO.
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Geology

A Scientific Study of the Earth
I Physical Geology
I Historical Geology

A Earth Materials
I Elements, Minerals, Rocks
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Minerals

A Basic building blocks of the earths crust

A Most rocks are composed of these

minerals:

AQuartz, Feldspar, Iron Oxides, Mica, Amphibole,
Pyroxene, Olivine, Carbonates, Clay Minerals




Rocks

A Aggregates of
Minerals

A Classified in
three types,
based on origin
I Igneous
I Sedimentary
I Metamorphic

Quartz
(Mineral)

Hornblende
(Mineral)
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Feldspar
(Mineral)



lgneous Rocks

A Form from cooling of molten rock
A Magma vs Lava
A Classified based on:

I Texture T Cooling history
A Small crystals i fast cooling
A Large crystals i slow cooling
I Composition of magma
A Granitic Hi silica, low metals, light color
A Basaltic low silica, higher metals, dark color




Sedimentary Rocks

A Form at or very near surface of earth
A Cementation of fragments or precipitation
A Classification based on:

I Texture 1 transportation history
A Small grains i traveled far
A Large grains i near source
I Composition i source of sediment

A Carbonates T marine waters
A Silicates T terrestrial source




Sedimentary features

A Bedding or Layering
A Sedimentary features (ripples, x-beds)

A ~75 % of rocks at surface are sedimentary

A Contain much evidence for geologic
history
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Metamorphic Rocks

A Formed from transformation of other rocks

A Due mainly to:
I Increase in temperature
I Increase In pressure
I Introduction of chemically active fluids
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Geologic Time T Basic Principles

A Principle of Uniformitarianism

A Principle of Original Horizontality

A Principle of Lateral Continuity

A Principle of Superposition

A Principle of Cross-Cutting Relationships
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Geologic Time Scale

A Time is divided into intervals
A Eons, Eras, Periods, Epoch
A Divisions are based on Fossils
A Age is based on relative dating

A Since ~1900, numerical ages have been
determined based on radiometric dating
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Holocene

Plaistocone
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Geologic Formations of the
Canyon
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Geologic HistorylT Pre-Cambrian

A 2,000 mya marine
sediments and volcanic
rocks (since
metamorphosed Into
Vishnu Schist) and

A 1,700 mya folding,
faulting, intrusions
(Zoroaster Granite)

A 1,000 mya sea
transgressed and
deposited Grand Canyon
Series

A Mountain building, then
erosion to low hills
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Approx. 980 m.y




Geologic Historyi Paleozoic

A Cambriani Sea ——
transgresses again
| Tapeats Sandstone
I Bright Angel Shale

A Ordovician, Siluriant
no rock record

A Devonian Temple

Butte Limestone

Pransey

avas
o I glaciation
avans
AT SAN FRANCISCO PEAKS
VERDE VALLEY

1M gravels

pidt

Jurassic LAMERILLE FORMATION
c
NAVAJO RESERVATION

BLACK MESA
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Geologic Historyi Paleozoic

Mississippian

I Redwall limestone - marine : | W VA

Pennsylvanian

I Supal formation i lower
part marine
upper part non marine, N e
Wlth reptile tracks BLACK MESA

Permiani near shore |

alternating

I Hermit Shalei non-marine,
more tracks

I Coconino sandstonei dune
sand, x-beds

I Toroweap formation 1
marine

I Kaibab limestone’ top
cliff, marine




Geologic HistoryT Mesozoic

sediment deposited,
but mostly eroded
away from GC area

A Rock of this age to
north (Zion, Bryce),
east (Painted Desert,
Black Mesa) and
remnants near Grand
Canyon at Cedar Mt. —

A Thousands of feet of T




Geologic History- Cenozoic

Holocene Py

A Miocenei Ancestral Coloradomsi e oo is
with little elevation |-

A Pliocenel beginning of uplift ¢
(continues to present) | .

A Mid-Pliocenei Colorado RiVe B W
6mya | = '

Cambrian

UNKAR GROLP

VSN GROUP



Geologic Historyi1 Pleistocene to

Today
A Colorado River cut quick |y e e N
W VERDE VALLEY
A Inner Gorge cut more sloEs= I

A River only removes mate
A Mass wasting delivers Se (=== wumper
A Faulted areas form tribute

Petman

GRAND
CANYON

o Torno Piatform

Cambrian
Colorado River

VSN GROUP




Lava Flows approx. 1 m.y. old



