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Grand Canyon NP - Vital 

Statistics 

Northwest Arizona 

Western Colorado Plateau 

~1,200,000 acres or 1,900 square 

miles 



South Rim 
Tourist Area 
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Grand Canyon, Az. 

 

 

Lake Powell 

Lake Mead 

 

Grand Canyon 

 

Image from Google Earth 
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Colorado River is 2nd 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.  

 



Geology 

ÅScientific Study of the Earth 

ïPhysical Geology 

ïHistorical Geology 

ÅEarth Materials  

ïElements, Minerals,  Rocks 



Minerals 

ÅBasic building blocks of the earths crust 

ÅMost rocks are composed of these 

minerals: 
ÅQuartz, Feldspar, Iron Oxides, Mica, Amphibole, 

Pyroxene, Olivine, Carbonates, Clay Minerals 



Rocks 

ÅAggregates of 

Minerals 

ÅClassified in 

three types, 

based on origin 

ïIgneous 

ïSedimentary 

ïMetamorphic 



Igneous Rocks 

ÅForm from cooling of molten rock 

ÅMagma vs Lava 

ÅClassified based on:  

ïTexture ï Cooling history 

ÅSmall crystals ï fast cooling 

ÅLarge crystals ï slow cooling 

ïComposition of magma 

ÅGranitic Hi silica, low metals, light color 

ÅBasaltic low silica, higher metals, dark color 



Sedimentary Rocks 

ÅForm at or very near surface of earth 

ÅCementation of fragments or precipitation 

ÅClassification based on: 

ïTexture ï transportation history 

ÅSmall grains ï traveled far 

ÅLarge grains ï near source 

ïComposition ï source of sediment 

ÅCarbonates ï marine waters 

ÅSilicates ï terrestrial source 



Sedimentary features 

ÅBedding or Layering 

ÅSedimentary features (ripples, x-beds) 

 

Å~75 % of rocks at surface are sedimentary 

ÅContain much evidence for geologic 

history 

 



Metamorphic Rocks 

ÅFormed from transformation of other rocks 

ÅDue mainly to: 

ïIncrease in temperature 

ïIncrease in pressure 

ïIntroduction of chemically active fluids 

 



Geologic Time ï Basic Principles 

ÅPrinciple of Uniformitarianism 

ÅPrinciple of Original Horizontality 

ÅPrinciple of Lateral Continuity 

ÅPrinciple of Superposition 

ÅPrinciple of Cross-Cutting Relationships 

 



Geologic Time Scale 

ÅTime is divided into intervals 

ÅEons, Eras, Periods, Epoch 

ÅDivisions are based on Fossils 

ÅAge is based on relative dating 

ÅSince ~1900, numerical ages have been 

determined based on radiometric dating 



ÅStratigraphy of 

Colorado Plateau 

 

ÅFrom Geology of the 

Colorado Plateau, 

1999, Annabelle 

Foos, Geology 

Department, 

University of Akron 



Geologic Formations of the 
Grand Canyon 

Kaibab LS  

Coconino SS  

Hermit Sh 

Supai  Group  

Redwall  Ls 

Bright Angel Sh 

Tapeats  SS 



Geologic History ï Pre-Cambrian 

Â 2,000 mya marine 
sediments and volcanic 
rocks (since 
metamorphosed into 
Vishnu Schist) and  

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

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

Â Mountain building, then 
erosion to low hills 



 
Hance Asbestos Mine 

PC Grand Canyon Series 

Vishnu Schist 



The Great Unconformity ï PC/C 
Approx. 980 m.y. of Rock missing! 

Tapeats Sandstone 

Vishnu Schist 



Geologic History ï Paleozoic 

ÂCambrian ï Sea 
transgresses again 

ïTapeats Sandstone 

ïBright Angel Shale 

ÂOrdovician, Silurian ï 
no rock record 

ÂDevonian Temple 
Butte Limestone 



Geologic History ï Paleozoic 

Â Mississippian 

ïRedwall limestone - marine 

Â Pennsylvanian 

ïSupai formation ï lower 
part marine 
upper part non marine, 
with reptile tracks  

Â Permian ï near shore 
alternating 

ïHermit Shale ï non-marine, 
more tracks 

ïCoconino sandstone ï dune 
sand, x-beds 

ïToroweap formation ï 
marine 

ïKaibab limestone ï top 
cliff, marine 



Geologic History ï Mesozoic 

ÂThousands of feet of 
sediment deposited, 
but mostly eroded 
away from GC area 

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

 



Geologic History - Cenozoic 

Â Miocene ï Ancestral Colorado River flowed over lowlands 
with little elevation  

Â Pliocene ï beginning of uplift of Colorado Plateau 
(continues to present)  

Â Mid-Pliocene ï Colorado River entrenchment begins ~4-
6 mya 



Geologic History ï Pleistocene to 
Today 

ÂColorado River cut quickly through Pz sed 

Â Inner Gorge cut more slowly 

ÂRiver only removes material in its channel 

ÂMass wasting delivers sediment to river 

ÂFaulted areas form tributary valleys 



Lava Flows approx. 1 m.y. old 


