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Arizona 
physiography 
• Depends on plate 
tectonics through 
geologic history 

 
• Big environmental 
changes through 
geologic time 
 

• Seas in, seas out – 
Paleozoic 
 

• Mountain building – 
Mesozoic, Cenozoic 

 
• 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 



Ice Age at end of Paleozoic – 

continents assembled at S. Pole 

Source: McGraw Hill, Plummer et al., Physical Geology 



Temp. & 
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Time 
Scale 
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Mesozoic Formations near Tucson 



Mesoozoic  

outcrops 

around 

Tucson 



Triassic  (251-199.6 Ma) 

(Ma = million years ago)  



Triassic plate 
tectonics 



Paleozoic – Arizona on 
trailing edge of N.Am. 
Continent – calm seaways 

Mesozoic – Arizona on leading edge of N. 
American Continent – mountain building, 
volcanoes, earthquakes, igneous intrusions 

Arizona’s position w.r.t. plate tectonics in Paleozoic vs. Mesozoic 



Triassic 
paleogeography 



Triassic (251-199.6 Ma) 



Jurassic volcanic & 

intrusive arc 



 
 Mt. Wrightson and Mt. Hopkins looking East from Green Valley 

Mesozoic – Santa Rita Mts. 



Triassic Formations near Tucson 



Early Mesozoic – Triassic (251.5-199.6 Ma) 

Santa Rita Mts. – volcanics, sediments 

Mt. Wrightson Fm. volcanics & sandstone (sand dunes) (220 Ma) 

Gardner Canyon Fm. volcanics, mudstone, conglomerate (192 Ma) 



Early Mesozoic – 

Triassic 

 (251.5-199.6 Ma) 

Santa Rita Mts. – 

volcanics, sediments 

Mt. Wrightson Fm. Volcanics & 
sandstone (sand dunes) (220 
Ma) 

Gardner Canyon Fm. 
Volcanics, Mudstone (192 
Ma) 



Triassic volcanics & Sedimentary 

Rocks – Mt. Wrightston Fm. 

 
 Mt. Wrightson and Mt. Hopkins looking East from Green Valley 

Lower = volcanics and sandstone 
Middle = rhyolite volcanics 220 Ma 
Upper = Eolian sandstone (sand 
dunes) and volcanics 

Gardner Canyon Fm. 
– mudstone mbr. 

Porphyritic andesite 



Jurassic Granite – purple oval 

Jurassic granite – Santa Rita Mts. 

Source: Drewes, 1996, USGS Bull. 2083, plate 4 

Canelo Hills Volcanics  - sandstone, 
tuff, conglomerate  (173 Ma) – black 
oval 



Early Mesozoic – Triassic  

Santa Catalina Mts. – none left – 

all eroded during later periods 



Early Mesozoic – Triassic 

Tucson Mts. – Recreation Redbeds 



Petrified Forest Fm. – late Triassic 
Ash from volcanoes in southern Arizona spread to northern Arizona 



Triassic Reptiles 
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Middle Mesozoic – Jurassic  

Nevadan Orogeny (mountain building) 

  



Jurassic 
paleogeography 

Jurassic sand seas – 190 Ma 
Navajo Sandstone & correlatives 



Nevadan Orogeny (mtn. building) 

Jurassic granitic intrusions 



Middle Jurassic 



Jurassic Formations near Tucson 



Middle Mesozoic – Jurassic (199.6-

145.5 Ma) Santa Rita Mts. 



Jurassic – Santa Rita Mts. 



Middle Mesozoic – Jurassic 

Catalina - Rincon Mts. - none 



Middle Mesozoic – Jurassic 

Tucson Mts. – Brown Mountain 

Brown Mountain, ASDM, looking West 



Jurassic – Bisbee copper-gold mine 



Jurassic - Stegosaurus 



Late Mesozoic – Cretaceous (145.5 – 65.5 Ma) 

Sevier & Laramide Orogenies (Mtn. Building) 



Jurassic - Cretaceous 

batholiths 



Early Cretaceous fms. near Tucson 



Late Mesozoic – Early Cretaceous  

(145.5 -65.5 Ma) Santa Rita Mts. 



Temporal Fm. Rhyolite 
Volcanics  and conglomerates) 

Bathtub Fm. Volcanics 

Early Cretaceous – Santa Rita Mts. 



Bisbee fault-block basins 



Cretaceous 

paleogeography 



Early Cretaceous - 100 Ma - seaway 



Late Mesozoic – later Early 

Cretaceous  

(~100 Ma)  Santa Rita Mts. 

Bisbee Group 



Bisbee Group – pale yellow green – 
Kb – 100 Ma – gray shale and 
siltstone and some sandstone, 
conglomerate, and limestone 

Cretaceous sediments – Santa Rita Mts. 

Source: Drewes, 1996, USGS Bull. 2083, plate 4 
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Geologic Map of Rosemont area 

 Near vertical 
Paleozoic (blue) 
Limestones near  
crest 

 Fault-bounded 
Paleozoics on west 

 Mineralized 
Paleozoics buried 
under Cretaceous 
and Tertiary 
sedimentary rocks 

 Cretaceous (green) 
bedding trends 
northeast 
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Early Cretaceous – Willow Canyon 

Fm. 
 Lower Bisbee Group 

 Siltstone & 
mudstone 

 Alluvial – deltaic 
deposits 

Arizona – land area 

Willow Canyon 
thin-bedded 
siltstone – delta 
deposits 
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Early Cretaceous – Apache Canyon Fm. 
 Overlies Willow Canyon Fm. 

 Green Ka on cross section 

 Siltstone, mudstone, some 
fine grained sandstone & 
arkose, some thin bedded 
brackish water limestone 

 Correlates in time with 
Mural Limestone, but 
terrestrial – rivers, deltas 



5
1 

Cross section of Rosemont area 



Late Mesozoic – Early Cretaceous 

Tucson Mts. – Amole Arkose 



Late Mesozoic – Early Cretaceous 

Tucson Mts. – Amole Arkose 



Late Mesozoic – Early Cretaceous 
Catalina - Rincon Mts. – Bisbee Group 



Bisbee Group – S. of Rincons 



Bisbee Group, Mural Limestone 100 Ma 

Ledge of Limestone south of Bisbee, in center of Bisbee basin 

 Marine limestone did 
not extend much 
further north than 
Mule Mts. 

 Thick rudistid (clam) 
reefs south of Bisbee 



Sevier Orogeny (mountain building) 90-70 Ma) 



Sevier orogeny 



Late Mesozoic – Cretaceous 
Santa Catalina Mts. – sediments 

American Flag Formation – alluvial fans 
Upper American Flag Fm. =Conglomerate with 
clasts of porphyry, Precambrian granite, 
sandstone, and volcanic rocks 
 
Middle American Flag Fm. = Conglomerates 
with Oracle Granite, Barnes Congl., and 
quartzite clasts 

 
Lower American 
Flag Fm. = 
Limestone-cobble 
conglomerate 
with phyllite and 
sandstone 



Sawmill Canyon fault zone 



Early Laramide Orogeny (mountain 

building) – 75-70 Ma) 



Latest Cretaceous – Early Laramide orogeny - 
volcanics, calderas, mountains (90-65 Ma) 



Late Mesozoic – Early Cretaceous 

Tucson Mts. – Cat Mtn. Rhyolite 74 Ma 

Gates Pass 

Golden Gate Mtn. 

Cat Mtn. 



64 

Mt. 

Pinatubo 

1991 



65 

Crater Lake 



Late Mesozoic – Cretaceous 

Tucson Mts. – Amole Granite 



Fort Crittenden Fm. – rhyolite tuff, 
conglomerate, shale 
 
Salero Fm. – sedimentary and 
volcanic rocks, tuff 72.5 Ma 

Late Cretaceous volc. & sed. rocks – Santa Rita Mts. 

Source: Drewes, 1996, USGS Bull. 2083, plate 4 



Elephant Head Quartz Monzonite - 69 Ma 

Latest Cretaceous igneous intrusions – Santa Rita Mts. 

Source: Drewes, 1996, USGS Bull. 2083, plate 4; USGS 
Prof. Paper 915, 1976 

Madera Canyon Granodiorite – 68 Ma 

Josephine Canyon Diorite - 67 Ma 



Early Cretaceous - volcanics 



Fig. 19.50 



Late Mesozoic – Late Cretaceous 

Tucson Mts. – Old Yuma Mine 

wulfenite 

vanadinite 



Silver lead zinc mines 

Mile Wide mine North of ASDM 



Elephant Head Quartz Monzonite 68 Ma 

Latest Cretaceous igneous intrusions – Santa Rita Mts. 

Source: Drewes, 1996, USGS Bull. 2083, plate 4 



Madera Canyon Granodiorite 68 Ma 

Latest Cretaceous igneous intrusions – Santa Rita Mts. 

Source: Drewes, 1996, USGS Bull. 2083, plate 4 



Late Mesozoic – Late 

Cretaceous – Santa Rita Mts. 

Glove Mine 

Wulfenite Pb(MoO4) 



Middle Laramide Orogeny (mountain 

building) – 65-55 Ma) 



Geologic 

Time 

Scale 


