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Orogeny 
Orogenic 
Phase 

Age 
(Ma) 

Age (period) 
Arizona 
Magmatism 

Alkalinity Resources Mining districts 

San 
Andreas 

Basin & 
Range 

13-0 
Latest 

Tertiary 

anhydrous 
basaltic 

volcanism 

Metalum. 
Alkalic 

Sand, gravel, 
salt, zeolites, 

gypsum 

San Francisco volcanic 
field, San Carlos olivine, 
Emerald Isle exotic Cu 

Galiuro 

Late 
(Whipple) 

18-13 Late Tertiary 
volcanics & local 
epizonal stocks 

Metalum. 
Alkalic 

Cu-Au-Ag in 
veins; 

epithermal Au-
Ag veins 

Oatman, Mammoth, 
Rowley,Swansea 

Middle 
(Datil) 

28-18 Mid-Tertiary 

alkali-calcic 
ignimbritic 
volcanics &  

plutons 

Metalum. 
Alkali-
calcic 

Pb-Zn-Ag F 
veins, replace.; 

epithermal 

Silver (Red Cloud), 
Castle Dome, Stanley, 

Aravaipa 

Early 
(South 

Mountain 
30-22 Mid-Tertiary 

calc-alkalic 
volcanics & 

plutons 

Metalum. 
Calc-
alkalic 

Au +/- Cu-W 
veins & 

disseminated 
Little Harquahala, Kofa 

Earliest 
(Mineta) 

38-28 Mid-Tertiary 
mostly within 
'volcanic gap" 

- 
Uranium, clay, 
exotic copper 

Ajo Cornelia, Copper 
Butte (from Ray) 

Laramide 

Late 
(Wilderne

ss) 
55-43 Early Tertiary 

2-mica, garnet-
muscovite 

granitic stocks, 
sills, dikes 

Peralum. 
Calcic, 
Calc-
alkalic 

Au dissem. & 
qtz veins; W 

veins, 

Oracle (Wilderness 
granite), Boriana, Las 
Guijas, Gold Basin, 

Copperstone 

Middle 
(Morenci) 

65-55 
Cretaceous- 

Tertiary 

granodiorite - 
quartz 

monzonite 
porphyry stocks, 

NE to ENE-
striking dike 

swarms 

Metalum. 
Calc-
alkalic 

large 
disseminated 
porphyry Cu 

systems, local 
skarns & veins, 
fringing Zn-Pb-

Ag 

Ajo, Ray, Christmas, 
San Manuel, Mineral 
Park, Pima, Bagdad, 

Silver Bell, Globe-
Miami, Morenci, 

Superior 

Early 
(Tombsto

ne) 
85-65 

Late 
Cretaceous 

qtz. monz. 
porph. stocks; 

ash flows 

Metalum. 
Alkali-
calcic 

Pb-Zn-Ag veins 
& replacement 

deposits 

Tombstone, Tyndall 
(Glove), Washington 

Camp, Salero 

Earliest 
(Hillsboro) 

89-85 
mid-

Cretaceous 
Volcanics, small 

stocks 
Metalum. 

Alkalic 
Cu-Au 

hydrothermal 
Hillsboro, NM 

Sevier 
145-
89 

mid-
Cretaceous 

 
 

Sedimentary 
rocks 

Bisbee Group 
sediments 

Nevadan 

Late 
160-
145 

Late Jurassic volcanics 
  

 

Middle 
205-
160 

Late & 
Middle 

Jurassic 

Canelo Hills 
volcanics; 

plutonic rocks 

Metalum. 
Alkalic 

porphyry Cu-Au 
at Bisbee, 
Gleeson 

Warren (Bisbee mine), 
Turquoise (Courtland-

Gleeson) 

Early 
230-
205 

Late Triassic 
Fluid flow thru 
sedimentary 

rocks 

Metalum. 
Alkalic 

Uranium, 
vanadium, 

copper 

Orphan, Grandview, 
Monument Valley 

Alleghenian (Ouachita) 
325-
220 

Miss. – 
Triassic 

None - U in sed. rocks Payson uranium 

Acadian/ Caledonian 
410-
380 

Devonian None - Limestone  

Taconic. 
490-
445 

Cambrian – 
Ord. 

None -   

Grenville 
1200-
900 

Late Middle 
Proterozoic – 

Early Late 
Proterozoic 

basalt flows, 
diabase dikes 

Metalum. 
Alkalic 

Serpentine 
asbestos 

Sierra Ancha uranium 
Chrysotile (Salt R. 

Canyon) 

“Oracle/Ruin” 
1440-
1335 

Middle 
Proterozoic 

K-feldspar 
megacrystic or 

porphyritic 
granites 

Peralum. 
Calc-

alkalic, 
Alkali-
calcic 

Pegmatites & 
greisens – Be, 
Li, Ta-Nb, U & 

W 

White Picacho, 
Tungstona, Four Peaks 

Mazatzal 
1750-
1600 

Late Early 
Proterozoic 

Basalt & rhyolite 
metavolc., schist 

Metalum. 
Calcic 

Cu-Zn-Ag VMS Old Dick (Bruce) 

Yavapai 
1800-
1775 

Late Early 
Proterozoic 

Andesite, schist, 
metarhyolite 

Metalum. 
Calcic 

Cu-Zn-Au VMS, 
Cu-Zn-Ag 

Big Bug (Iron King), 
Verde (Jerome) 

Penokean/ Hudsonian 
2000-
1800 

Middle Late 
Proterozoic 

Schist, banded 
cherty iron 
formation 

Metalum. 
Calcic 

BIF (Banded 
iron formation) 

Pikes Peak iron 

Table 1. Mountain building episodes in Arizona 
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