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Arizona 
physiography 

• Depends on plate 
tectonics through 
geologic history 

 
• Big environmental 
changes through 
geologic time 
 

• Seas in, seas out 
 
• Warm periods and 
ice ages 



Arizona Physiographic Provinces 

Colorado Plateau Province 

 canyons 

 horizontal sediments 

 broad warping 

Transition or Central 
Highlands Province 

 lots of faulting 

 mostly mountains 

 rugged terrain (high relief) 

Basin & Range Province 

 fault block mountains 

 broad alluvial valleys   

 sand, clay, salt & gravel - 
fill up to 10,000 feet thick 



Plate Tectonics 
Sea floor 
spreading and 
mid-ocean 
ridge 
volcanism 

Subduction, 
Volcanoes, 
Mountains 

Continent-
continent 
collision and 
very tall 
mountains 



Temp. & 
Geologic 

Time 
Scale 

4.6 Ga 



Grand Canyon, AZ 



Tucson area 

Mountains 



Tucson area 

Mountains 



Tucson area 

Mountains 



Tucson area geologic map 

Learn to read Arizona 
geologic map 



Grand Canyon formations 



Meso-proterozoic (1.7 Ga) 



PreCambrian Arizona 

Mountain building episode in younger PreCambrian (older Proterozoic)  

• 1.7 billion years – Mazatzal Orogeny produced Rocky Mt.-style mountains 

• Metamorphism, folding, later intrusion of granitic rocks 

Inner Gorge  - 
metamorphic 

rocks 



Inner Gorge Grand Canyon, black Vishnu Schist, intruded by white 
Zoroaster Granite, Tapeats Sandstone deposited on unconformity 

 



Vishnu Schist - Grand Canyon 

Intruded by pink 
Zoroaster Granite (1400 
Ma) 



Precambrian 



Tucson area Precambrian 

1400 – 1450 Ma - Yg 
Oracle Granite Yg brown 
Continental Granodiorite 
 

1695 – Pinal Schist - Xm 
 
 
1625 – Johnny Lyon 
Granodiorite - Xg 



Tucson area Older Precambrian 
Pinal Schist  Xm 
1695 Ma 
 
Johnny Lyon 
Granodiorite  Xg 
1625 Ma 



Catalinas - Precambrian 



Tucson Mts. Geologic Map 

Pinal Schist – underlying the 
limestone at the Twin Peaks 
limestone mine – in the West Peak 

Pinal Schist 1720-1660 



Pinal Schist - 1695 Ma 



1625 Ma granodiorite -  

Johnny Lyon granodiorite, Rincon 

Valley granodiorite 





Santa 

Catalina - 

Rincon 

Mts. 
Proterozoic 

~ 1440 Ma 

Oracle Granite Yg 



Santa Rita Mts. Proterozoic – 

Continental Granodiorite ~1420 Ma 



Oracle Granite, 1420 Ma 

Continental Granodiorite, 1400-1450 Ma  

Rincon Valley Granodiorite, 1420 Ma 



Younger Precambrian 1100 Ma 





Catalina Rock Wall – Tohono 

Chul Park – Ina/Northern 

Created by Doug Shakel 



Meso-proterozoic (1.1 Giga-annum [Ga]) 



Tucson - Younger Precambrian 

Apache 
Group   Ys 
1100 Ma 



Grand Canyon Group 

  1.1 billion years ago  -   Fault block mountains  (4,000’ offset)  

  about 10,000 ft thick 

  Eroded away to a nearly flat surface before the deposition of the Tapeats 
Sandstone 500 million years ago. 



Apache Group sedimentation 



Apache 

Group 

(1100 

Ma) 



Apache Group, Mt. Lemmon 



Scanlon Conglomerate 



Pioneer Shale 



Barnes Conglomerate 



Dripping Spring Quartzite 



Basalt 



Mescal Limestone Argillite 



Basalt – intrusive Diabase 



Mescal Limestone - algal 



Blue-green algae gave O2 

Photosynthesis by blue green algae 
(cyanobacteria) since 3.5 billion yrs ago 

Between 2.4 – 2.2 billion years ago, 
the greater numbers of cyanobacteria 
increased production of oxygen. 

By 1.8-1.6 Ga, O2 rose from 1% to 
15%. 

Stromatolites deposited layers of 
calcium carbonate in layers. 

When pigments developed in cells, 
they could absorb and process light.  

 

The products of this process were 
energy and oxygen. 

 

 



Stromatolites  



Troy Quartzite 



Summary Precambrian 



Summary Tucson area Precambrian 

1400 – 1450 Ma - Yg 
Oracle Granite Yg brown 
Continental Granodiorite 
 

1695 – Pinal Schist - Xm 
 
 
1625 – Johnny Lyon 
Granodiorite - Xg 


