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Igneous Rocks - T itley- 1 7  

IGNEOUS ROC KS OF THE BASIN AND RANGE PROVINC E IN ARIZONA 

Spenc e r  R .  T illey 
The New J e r s ey Zinc C ompany 

INTRODUC TION 

Igneou s activity wa s exten sive in Arizona during Precambrian, M e s ozoic ,  T e r 
tiary, and Quate rnary time but none ha s been r e c ognized here fo r the Pal eozoic e ra .  
T able 6 shows the maj o r  igneous units  and their sug g e sted ag e s  in fourteen areas of  
the B a s in and Rang e p rovinc e in  Arizona. T hi s  pap e r  i s  limite d to  a brief mention 
of some example s  of intru s ive and extrusive rocks . 

Rec ent studie s have sugg e ste d the po s s ibility of e stabli shing c o r relations among 
c e rtain young e r  volc anic unit s of the region and have pointe d the way toward fu rthe r 
work to expand the c o r r elation s .  R e sults of some of the s tudie s have fu rni shed ad
ditional evidenc e of maj o r  intru sive activity during the Me s ozoic era and the early 
part of the T e rtiary pe riod.  

Regar ding difficultie s of c o r r elating volc anic rock s ,  Ransome ( 1 9 0 9 )  c oncluded 
that " c arefully studied di stric t s  in Nevada reveal not only the prevailing c omplexity 
of the volc anic sequenc e s ,  lavas of similar charac ter being in some localitie s s ev
e ral times recurrent, but al so the ve ry small areal extent of  many of the e ruption s .  I I  

PRE C AMB RIAN 

Information regarding olde r P r ecambrian rocks in Arizona ha s been summa rized 
for the G rand C anyon ( Ande r s on, 1 9 5 1 ) ,  the B ag dad and Je rome areas (C ampbell and 
Max s on, 1 9 38 ) ,  the Little Dragoon Mountains (C oop e r  and Silve r ,  1 9 54) and the Ma
zatzal Mountains ( Wil son, 1 9 39 ) . Ande r s on ( 1 9 5 1 ,  p .  1 34 5) conclude d: " The r e p e 
titious characte r and lenticular ity of the and e s itic and rhyolitic flows , tuff s ,  and tuf
fac e ou s  s e diments in the older P re c ambrian rocks introduc e s  dang e r  in any attempts 
of di stant c o r r elation. " Ag e dete rminations of some intrus ive rocks are cited by 
Ande r s on and C reasey ( 1 9 58 )  and Damon C�) . 

Igneou s rocks in the young e r  Precamb rian G rand C anyon s e rie s were de s c ribed 
by Walc ott ( 1 894,  1 8 9 5 ) .  Diabase  and ba salt in  the young e r  P r e cambrian Apache 
g roup of c entral Arizona have b e en de s c ribed by Darton ( 1 9 2 5) who sug g e sted the ir 
c o r r elation with similar rocks in the G rand C anyon s e rie s .  

MESO ZOIC AND TERTIARY 

T he Me s o zoic ag e of s om e  intrusive activity in four areas of C ochi s e  C ounty, 
Arizona, ha s been indicated by Gilluly ( 1 9 5 6) .  M e s o zoic ag e s have been a s s igned 
to intru s ive rocks in the s e  areas becau se  the rocks intrude late Paleo zoic s edimen
tary strata and an e r o s ional surfac e cut into them unde rlie s the Early C r etac eou s 
Glanc e conglome rate . C oope r ( in Gilluly, 1 9 56)  c onclude d that volc anic rocks 
occurring between Pe rmian and Lowe r C retac eous beds  in the Gunnis on Hill s may 
b e  of early M e s o zoic o r  T rias sic or  Jura s s ic ag e ( C ooper ,  2 3) .  The po s s ibility of 
a T ria s s ic o r  Jura s s ic age fo r s ome volc anic rocks in we stern Ari zona i s  al s o  
indicated by Wil s on and Moore ( 1 8) . The new C ounty Geologic Map s of Arizona, 
now being i s sued by the Arizona Bur eau of Mine s ,  show nume rou s  areas of ande s ite 
and rhyolite as C retac eou s ,  and various intru sive bodie s as La ramide . T he s e  
de s ignations a r e  ba s e d  p r inc ipally upon defo rmation, l ithology, and alte ration . 
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�able 6 .  C hart showing name s and a s s igned ag e s  of 
the B a s in and Rang e provinc e of Arizona. 

igneous rocks In 14 areas  in 

Black N1t & .  Jerome Area 
Ransome,  Allilers on and 

1 9 23a Creasey, 1 9 5 8  
Mod.  by Wilson 

and M oore 
� Quaternary � Quat ernary-

Basalt B asalt flows a Tertiary 

Interbedded 

Pliocene( ? ) basalts and 
gravels 

� ". 
� p:: <t: .... E-< 

u P:: Pre -.... r.:I O E-<  Pliocene N p:: � O 
r.:I >< U p:: <!! .... E-< Rhyolite f�ows p:: r.:I Middle and tuffs E-< M eadow C re ek Tertiary( ? ) 

t rachyte,  Flag 
Spring trachyte 

Early 
T ertiary( ? ) 

Early 

r.:I Cl Tertiary 
.... 

- � t o  <t: p:: <t: Late ...:l 
Cretac eous 

Cretace ous 

Gold Road latlte 

U Oatman 
.... andesite 0 Cretaceous( ? ) Esperanza N trachyte 0 Cfl Alcyone r.:I trachyte � 

Mesozoic( "? ) 

Jurassic -
Triassic 

Z 
Younger <t: .... p:: Int rusive acid D:1 

� porphyries 

Older 
Alder group 

U volcanic rocks r.:I Ash C reek gpo p:: p.. volc anic flows 

Ajo Papago Indian 
Gillury, 1 9 37 ReservatIon 

Andesite and 
Basalt basalt flows 
Andesite Rhyoffie tuffs 
Basalt breccia and s ediments 
Childs latit e AndeSITe por . 

Rhyoffflc to da -
cjtic tuffs, ag-
glomerates 
and flows 
pyroClaStic 
rocks, andesite 
flows ;interbed-
ded sediments 
Quarfz latite 
dikes, sills, 
and flIows 

Sneed andesite 
Ajo vOICanic s --

Cornelia quartz 
monzonite 

Granite, quartz 
monzonite, and 
diorite 

Concentrator Andesite flows 
volcani c s  

Rhyolitic 
volcanic 
rocks 

Chico Shunie 
quartz 
monzonite 

Granite 
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Tucson Mts . 
Brown, -yg-:m 

Kinnison, 1 9 5 8  

Basalt and por -
phyry basan 

Dacite por -
phyry and 
rhyolite por -
phyry masses 
and dikes 

---

Latite porphyry 
dikes and sills 

---

Rhyolite, 
andesite 

breccias 

---

Granite and 
quartz mon-
zonite stocks 

--
Latite por-
phyry dikes 
and sHls 

Andesite flows 
and tuffs 

Southeastern 
SlerrIta Mt s .  
LUtton, 1958 

Rhyolite 

Granodiorite 

Gray granite 

Biotite 
diorite 

Andesite por-
phyry flows 



Table 6 (continued), 
Santa Northern Southern Tombstone Mule Mts. Northern Pel:oncillo Ray, Miami, 

Cata:rrnaMts. Dragoon Mts. Dragoon IVits. Hills Gilluly, 1956 CnirlCanUas Mts. Globe, Ran-
DuBOlS (19) Gllluly, 1956 G1Uuly, 1956 Butler, Sabms, 195'lb Gillerman, some, 1919 

Wilson, and 1958 

Rasor, 1938 

Basalt Basalt Rhyolite dike 

Quartz '1atite, 
latite por-

Welded tuffs phyry 

--

Pearce Quartz latite Andesite Quartz Rhyolite, Dacite 
volcanics porphyry volcanics monzonite latite, and and 

dikes monzonite tuff 
--

Flows and 
Lamprophyre Intrusive Intrusive -- tuffs 

--

rhyolite rhyolite 
--

Siliceous Hornblende Diorite 
dikes andesite 

Quartz latite Stronghold 
granite 

-- Porpflyry 
flows 

Intrusive Granite Sugarloaf Bronco Quartz Schultz 
dikes gneiss quartz volcanics monzonite granite 
Catalina latite dikes and batholith 
granite sills LastGu�ch 
intrusion quartz 
Pegmatite Schieffelin monzonite 
formation granodiorite Granodiorite 
Metamor- Willow 
phism and Springs 
gneiss granodiorite 
formation Uncle Sam 
Leallierwood 

porphyry 
quartz diorite 
intrusion quartz -latite 

Andesite Cienega Peak 
volcanics granite 

Andesite 
Tuff and 
breccia 

Diabase dikes 
Quartz latite and sills-
diabase granite and 

qtz .. monz. 
Turquoise Juniper Flat 

Cochise Peak granite granitc 
quartz mon- Gleeson qtz. 

zonite monzonite 
Copper Belle 
qtz. monz. 

Aplite dikes Basalt flows 
Rattlesnake 
Point granite Madera dior. 

Metamor- Saussuritic Gneissic Albite Quartz Sheep-canyon Granite Solitude gr. 
phism and quartz diorite granite granite diorite granite Gap granite Ruin granite 
Oracle Rhyolite 
granite 
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1 7 - T itley-Igneous Rocks 

As s ignment of a M e s ozoic ag e to  igneous rocks in s outhe rn Ari zona i s  not new. 
It wa s sug g e  sted by R ansome ( 1 9 04) fo r intru s ive rocks in the B i sb e e  area, by Lind
g r en ( 1 9 0 5) fo r po rphyry at Morenc i, and by Gilluly ( 1 9 3 7 )  fo r some of the intrusive 
activity at Aj o .  C ampbell ( 1 9 04)  and Ro s s  ( 1 9 2 5) proved that a volc anic s e r i e s in 
the Chri stmas reg ion i s  of Upp e r  C retac e ou s  ag e .  

Many igneous rock units  mu st, b e c au s e  of lack of evidenc e to the contrary, be 
a s signed to the interval of time betwe en the C retac eous  and T e rtiary pe riod s . G eol 
ogic wo rk currently being unde rtaken on intru s ive and extru s ive rocks in Arizona 
may contribute knowl e dg e  about the igneous events which took plac e during the " L a r 
amide" time span. T h e  ba s i s  upon which the s e  c o rr elations have b e en sug g e sted  i s  
p r imarily l ithological ,  but in s everal ins tanc e s ,  princ ipally in the Tuc son Mountains ,  
the Santa R ita Mountain s ,  and at Silve r B ell , the c o r r elation ha s b e en of rock g r oup s 
rathe r than of i s olate d volc anic rock units .  

Richard and C ourtright ( 1 9 54) have r e c ogni z e d  intru s ive and extru s ive igneous 
rocks of dete rminable mutual ag e r elation s and spe culate that the s e  rock unit s may 
r ep r e s ent Laramide activity .  

C ourtright ( 1 9 58 )  ha s summar i z e d  the r e sults of a r egional study o f  Laramide 
extru sive rocks and thei r  po s s ible r elations to s e dimentary rock typ e s  of the C r e 
tac eou s and T e rtiary p e r iods .  He sug g e sts  that a s equenc e of volcanic rock s ,  r e c 
ogni z e d  a t  Silve r B ell, repr e s ent s a "pronounc e d  shift in the cour s e  of g e ologic events ,  
which may have o c c u r r e d  late in C retac eous tim e ,  or  very early in the T e rtiary pe
r iod.  I I  H e  al s o  point e d  out a po s s ible c o r r elation of some extrusive rocks in the 
T uc son Mountains with s imilar one s near Silve r  B ell . 

In the Black Mountain s of no rthw e s t e rn Arizona, a thick s e r i e s  of volc anic rocks 
rang e s  in c ompo s ition from rhyolite to ba s alt and according to Rans ome ( 1 9 2 3 ) ,  it s 
p r eponde rant memb e r s  rang e from latitic ande s ite to latitic trachyte . As state d  by 
Ransome ( 1 9 2 3,  p .  1 1 - 1 2 ) ,  " The di s c rimination and clas s ific ation of rocks which 
a r e  so clo s ely akin and betwe en which the r e  a r e  no v e ry definite di stinctions pr e s ent 
c ons ide rabl e difficulty, particularly a s  lava s of prac tic ally identic al compo s ition 
we r e  e rupted at diffe r e nt tim e s .  " 

TERTIARY AND QUATERNARY 

T e rtiary and Quate rnary volcanic rocks in the Je rome area  and evidenc e for 
dating them a r e  de s c r ibed by Ande r s on and C r e a s ey ( 1 9 58 ) . In the Clifton - M o r enc i 
a r ea of e a st- c entral Arizona, voluminou s  volc anic e ruptions consisted of thric e 
r epeate d flows of rhyolite and of ba s alt with subordinate flows of ande s ite ( Lindg r en , 
1 9 0 5) . C o r relations fo r extru s ive rocks in the P elonc illo and C hiric ahua Mountains 
have b e en sug g e  ste d by G ille rman ( 1 9 58 ) .  A c o r r elation of late( ? )  T e rtiary volcanic 
rocks in the Tuc s on Mountains with an extru s ive s e quenc e in the Santa Rita Mountains 
ha s b e en propo s e d  by Kinni son ( 1 9 58 ) .  Rocks of known or suppo s e d  Quate rna ry ag e 
in Arizona c on s i st mainly of basalt and po s s ibly to a small extent of rhyolite . B a 
s alt o f  T e rtiary and/ o r  Quate rnary ag e i s  wide s p r e ad, a s  indic ated o n  the G e ologic 
Map of Ari�ona ( 1 9 24) . 

Work i s  c ontinuing in Arizona on problem s r elated to o r ig in and development of 
igneous and g ranitoid rock s .  C e rtain of the g ranitoid rocks of the Catalina Mountains 
may owe the ir  o rig in in part to metamo rphic proc e s s e s  ( DuB o i s ,  �, �) . 
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