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T h e f o l l o w i n g a b s t r a c t a r r i v e d t o o l a t e t o b e a l p h a b e t i z e d : 

THE ISLAND ARC NATURE OF PRECAMBRIAN VOLCANIC BELTS IN ARIZONA 
ANDERSON, P h i l l i p , Dept . o f G e a s c i e n c e a , U n i v e r s i t y o f 

A r i z o n a , Tucson , A r i z o n a 85721 

F r o t e r a i o l c v o l c a n i c b e l t s i n A r i z o n a a r e i n t e n s e l y l a o c l i n a l l y 
f o l ded by p a s s i v e s l i p d e f o r m a t i o n , i n p l a c e s show po lyphase f o . d i n g 
about . t e w l y - p l u n g i n i axes and are v a r i a b l y metamorphosed f r o . lowest 
g r eensch l s t to n l d d l e a m p h i b o l i t e (average upper g r u e n s c h l a t ) f a c i e s . 
llttul such c o m p l . x U l ^ and l o c a l M t . s w t l c . l * « t » , 1? has proven 
p o s s i b l e to dec iphe r pr imary - i M U g r . p h i c , p . t r o l u g l c . g o o c h e w c u l 
and t e c t o n i c f e a t u r e o f the v o l c a n i c b e l t s lhtm**> c a r e f u l a e t a U o d 
L u p i n * Z Jmi&l Of the A W W M ~ **?M, " ^ * J -
J e r o — , M M K lve r -Cave Creek and Payson - a l l f our (1) a r e f lunked by 
v o l c a n i c grayvackes and s l l t a t o r . e s , (3 show » f l c to l « W * l M » 
WiOtt w i th t l K , (3) show v e r t i c a l s t r a t i t i c a t i o n f r o a low-K t h o l e i i t e s 
at the base to c a l c - a l k a l i n e v o l c a n i c , Cragwrnta l and c l a s t i c t op s , 
and (4) a r « of d i f f e r e n t bul o v e r l a p p i n g atjus. In a d d i t i o n to these 
i a a P M M , each Vg jS f lB i i &e l j B l l o W S l i l t " a l a i f a . U - s l l l c a p o l a r i t y . 

The Bagdad and P re sco t t - Je rome b e l t s a r e 1S00-17SQ n . y . o l d b a s a l t -
r h v o i i C a ( - .mdes i t e ) accumulat ions showing a l k d l i - s i l l c a g r a d i e n t s 
U . m t h o l . l l t i e through h i g h - a l u m i n a to a l k a l i tha t d e f i n e Sfc p o l a r i t ­
i e s The New R i v e r - C a v e Creek and Payson v o l c a n i c b e l t s a r e 1760-1710 
m.y. o l d a n d e s i t e - d a c l t e - r h y o L U e - i g n i m b r i t e H - . - U M I 1 s t i ons w i t h s i m i l a r 
l a t e r a l g r a d i e n t s that d e f i n e NW p o l a r i t i e s . Such f e a tu r e s i n d i c a t e 
tha i t f c tM P r o t e t o * o i c b a i t * are i n a l l r e s p e c t s analogous to modern 
i s l a n d a rcs so i t i s j u s t i f i e d to d e s c r i b e t h e . as P r o t e r o z o i c a r c s . 
They may be somewhat s m a l l e r than modern ana logues . P l u t o n i c rocks 
coeval With the a r c s are d i o r i t e - g a b b r o - t o n a l i i e - g r a n o d i o r i t e - q u a r t z 
rumsooite s u i t e s which show t h e i r own unique p o l a r i t y . 

Evo lo i loo «E theae v o l c a n o p U t o n i c a r c s r eco rd a complex h i s t o r y of 
t e c t o n i c i n t e r a c t i o n * at a P r o t e r o z o i c c o n t i n e n t a l marg in ; they mark 
the s i t e o» new c r u s t generated at a convergent p l a t e boundary and so 
rtfCOEd « ' "a ior event i n the Precambr ian e v o l u t i o n o f North Amer i ca . 
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K T W W L m T t T i AND rEPOGITICNAL EWIHOWENT OF THE OPOSOHR (VTJLCAWXJENIC) X 

MASSIVE Sul-FliX, DEPOSIT, FAST CEOTRAL SONORA, MRXIOO 
MftiDG, CXir iatbf iter 0 . , DL - fartment o f Geosc i i ; s . U n i v e r s i t y o f A r i z o n a , 

"Hirrff" /. izuoa.aS7.Zl 
H i e Zn -Pb -Ag -Cu d e p o s i t i s l o c a t e d app rox imate ly 150 km 

e a s t o f Usmoai 1 l u , Sonora and 250 km south o f Doug las , A r i z o n a i n the 
S i e r r a t& MuKfcfea, a southern e x t e n s i o n o f the Baa in .'. Range p r o v i n c e . 

S t r a t a ! m-iind and s t r a t a f o r m l e n s e s o f bo th m i s s i v e and t h i n l y bedded 
s u l f i d e s Wj \:\ t h i c k n e s s from s e v e r a l c e n t i m e t e r s t o 3.5 mete r s . These 
l e n s o s and beds a r e in t e rbedded i n a sed imenta ry , vo l c ancoJLas t i c and 
py roc l a s t -it: : i o c t i on o f l imes tone s , v o l c a n i c s ands tones , s i l t s t o n e s ' " a i i d 
m u i s f o m s , : ' . i , . J i c k « s arri c r y s t a l - l i t h i c tu f f s . _ l o c a l i z a t i o n o f the s u l ­
f i d e s i n I Hi ; (V in inant ly s e d i n e n t a r y sequence o c c u r s s p a t i a l l y between 
two t h i c k s ^ J > i more e x t e n s i v e v o l c a n i c t o u t s ; 1) a f o o t v a l l r h y o l i t e 
i gn in to r i t e or d i n e , a "d 2) a hang ing w a l l sequence o f d a c i t i c t u f f b r e c ­
c i a s , l i t h i c iyr i imbri bes and f e l d s p a t h i c t u f f a . The r h y o l i t e i s l o c a l l y 
s i l i c i f i e d , c o n t a i n s d i s s e m i n a t e d p y r i t e and ga l ena and a r e l i c e u t a x i -
t i c t e x t u r e . The upper d a c i t i c sequence i s c h a r a c t e r i z e d by c h l o r i t e -
e p i d o t e - p y r i t e a l t e r a t i o n . A t t h i 3 t ime the g e o l o g i c age i s unknown b u t 
c o u l d be M i d - T e r t i a r y t o p o s s i b l y J u r a s s i c . 

M i n e r a l i z a t i o n c o n s i s t s o f s p h a l e r i t e , g a l e n a , p y r i t e and c h a l c o p y -
r i t e w i t h minor magne t i t e , r h o d o n i t e , roanganiferous e p i d o t e and c h l o r i t e . 
C o n s i d e r a b l e s i l v e r and cadmium v a l u e s a r e p r e s e n t . T e x t u r e s o f the s u l ­
f i d e s i n c l u d e ; b o t h c o a r s e and f i n e g r a i n e d mas s i v e , f i n e l y banded, b o t h 
l imes tone a i d v o l c a n i c l a s t i c r ep lacement and f i n e l y d i s s e m i n a t e d s u l f i d e s 
i n c h l o r i t i c beds . 

vu l canogen ic models i n c l u d e s y n g e n e t i c m i n e r a l i z a t i o n i n a complex 
p a r t i a l l y s u b - a e r i a l , sub-aqueous v o l c a n i c p i l e d u r i n g a t ime o f r e l a ­
t i v e l y q u i e t s e d i m e n t a t i o n . The p resence o f l i m e s t o n e rep lacement 
m i n e r a l i z a t i o n opens the p o s s i b i l i t y o f a pyrometasomet ic o r i g i n . 
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MEXICO , „ 
VAN A L L E N , B r u c e R . , C A M P B E L L , A . R . , D e p a r t m e n t o f G e o -

l o R L c a l S c i e n c e s , U n i v e r s i t y o f T e x a s a t A u s t i n , 
A u s t i n , T e x a s 7871 2r L A R A C h . , A . , L a P e r l a H l n a s De 
F i e r r o , S . A . , L a P e r l a , C h i h u a h u a , M e x l c o i M c D O W E L L , 

a n d S M I T H , D . , U n i v e r s i t y o f T e x a s a t A u s t i n 
M a r t i t e a n d h e m a t i t e a r e d i s t r i b u t e d i r r e g u l a r l y w i t h i n a 
l a r g e t o n n a g e , m a n t o - s h a p e d o r e b o d y i n r h y o d a c i t e v i t r o -

-2 

p h y r e o f t h e L a P e r l a f o r m a t i o n . T h e o p e n p i t m i n e a n d 8 
s k a r n o r v e i n p r o s p e c t s a n d m i n e s d e f i n e a 2 0 0 km l o n g b e l t 
p a r a l l e l t o t h e NW t r e n d o f b a s i n a n d r a n g e f a u l t s o f e a s t 
C h i h u a h u a . T h e L a P e r l a f o r m a t i o n i s a 300+ m e t e r t h i c k 
s e c t i o n o f g e n t l y d i p p i n g p o r p h y r i t i c r h y o d a c i t e f l o w s o f 
lkmllaZ^\ne^l?§Y a n 2 c h e m i s t r y . V l t r o p h y r e h o s t c o n t a i n s ! 
f6^/'Jh02' 1 5 - 1 * \ 1 2 0 3 , 1 . 2 % F e 2 0 3 , 1 .0% F e O , 1 .8% C a O , 
4 . 0 / , N a 2 0 , a n d 4 . 8 % K 2 0 . K / A r d a t e s o f b l o t i t e a n d f e l d s p a r 
f r o m t h e v l t r o p h y r e a r e 3 1 . 8 ± 0 . 5 a n d 3 1 . 5 ± 0 . 7 m . y . o l d 
A r k o s e , b e a r i n g c l a s t s o f o r e , I s c a p p e d b y 2 7 . 2 ± 0 . 6 m y 
r h y o d a c i t e t u f f , l i m i t i n g t h e t i m e o f m i n e r a l i z a t i o n t o t h e 
p e r i o d o f v o l c a n i s m . 

T h e o r e I s a p p r o x i m a t e l y 60% h y d r o t h e r m a l r e p l a c e m e n t o f 
y H ; r 2 P h y r e b y f i n e - g r a i n e d m a g n e t i t e ( a n d h e m a t i t e ? ) a n d 
4U/. f i l l i n g s o f m a g n e t i t e w i t h i n o p e n s p a c e i n j o i n t s a n d 
b r e c c i a . S h a l l o w o r e d e p o s i t i o n i s I n d i c a t e d b y a t l e a s t 
two p e r i o d s o f s u r f l c i a l e x p o s u r e , r e s u l t i n g i n e x t r e m e 
o x i d a t i o n o f t h e o r e . T r a c e e l e m e n t s , i n c l u d i n g T l , Mn , V , 
C r , N i , C o , Z n , M o , a n d C u , a r e o f l o w a b u n d a n c e . A p a t i t e 
i s u n c o m m o n . G o e t h l t e , c a l c l t e , q u a r t z , a n d r a r e l y g y p s u m 
f i l l v u g s a n d v e i n s t h a t p o s t d a t e t h e o r e . T h e m i n e r a l i z e d 
v i t r o p h y r e c o n t a i n s s i l i c l f i e d z o n e s , m i n o r f l u o r l t e m i n e r ­
a l i z a t i o n , v a r i a b l e d e v i t r i f i c a t i o n , a n d C a - r o o n t m o r l l l o n i t e 
a l t e r a t i o n . 

T H E A M E A L C O C A L D E R A 

S A N C H E Z - R U B I O , G e r a r d o , I n s t i t u t e - d e G e o l o g l a , c i u d a d U n i -
v e r s i t a r i a , M e x i c o 2 0 , D . F . , M e x i c o . 

A m e a l c o c a l d e r a , 1 2 0 km n o r t h w e s t o f M e x i c o C i t y ( 2 0 M 0 - N 
1 0 0 - 1 0 - W), h a s 11 km o f d i a m e t e r , i t s r i m 4 0 0 m a b o v e t h e ' 
R i o L e r m a b a s i n . T h e i g n i m b r i t e b e d s d i p g e n t l y away (2=) 
w h i l e t h e i n n e r c a l d e r a r o c k s s t a n d 2 0 0 m a b o v e t h e r i m A 
s o u t h e r n p o r t i o n o f t h e c a l d e r a i s d o w n - f a u l t e d b y a N W - S E 
n o r m a l f a u l t . T h e i g n i m b r i t e b u r i e d a t l e a s t 1 6 0 0 k m 2 r e a c ' h -

* " a ™ " 1 d i s t a n c e o f 4 0 km e a s t w a r d s . I t s maximum o b s e r 
v e d t h i c k n e s s i s 2 0 0 m a n d c a l c u l a t e d t o t a l v o l u m e i s 5 0 0 
Km-J. T h e w e l d e d z o n e s i n c l u d e f i a m m e a n d s i l l a r i g n i m b r i t e s . 
T h e n o n w e l d e d z o n e s s h o w c r o s s - b e d d i n g , a n d f a l l d e p o s i t s 
h a v e r e s t r i c t e d d i s t r i b u t i o n . A n d e s i t i c d o m e - l i k e b o d i e s 
a b o u n d i n s i d e t h e c a l d e r a , t h o u g h a c i d a n d b a s i c l a v a s a r e 
a l s o p r e s e n t . A v a r i e t y o f l a v a s u n d e r l i e t h e i g n i m b r i t e , 
b u t n o y o u n g e r a c i d v o l c a n i c s a r e f o u n d n e a r b y . C h e m i c a l 
a n a l y s e s o f r e p r e s e n t a t i v e v o l c a n i c s s h o w a c a l c - a l k a l i n e 
t r e n d , a n d c o v e r t h e f u U b a s a l t - r h y o l i t e r a n g e , b e i n g t h e 
i n t e r m e d i a t e m e m b e r s t h e m o s t a b u n d a n t . N o r m a t i v e q u a r t z v a -
r x e s f r o m 2 . 0 6 t o 3 3 . 0 6 w e i g h t p e r c e n t , a n o r t h i t e r t o m o . o o 
t o 4 2 . 8 4 , a n d c o l o u r i n d e x f r o m 3 . 2 8 u p t o 3 4 . 8 6 . A s t e a d y 
i n c r e a s e i n MgO, C a O a n d F e t o t a l , a n d a d e c r e a s e o f a l k a l i e s 
a n d s i l i c a , i s o b s e r v e d . B r o a d g e o c h e m i c a l o v e r l a p e x i s t s 
b e t w e e n A m e a l c o a n d c e n t r a l M e x i c o v o l c a n i c s . 

THE PFUHAVERA C0MENDIT IC DOME AND ASH FLOW COMPLEX IH JALISCO, MEXICO; 
STAGE I OF THE RESURGENT CAULDRON CYCLE? 

M A H 0 0 0 , G a i l A . , Department o f Geology and Geophys i c s , U n i v e r s i t y o f 
C a l i f o r n i a , B e r k e l e y , CA 9 4 7 2 0 

The l a t e P l e i s t o c e n e Pr lmavera v o l c a n i c complex near Guada la jara c o n ­
s i s t s o f 77% SIO- comend ic ic l a v a s , a s h - f l o w s , a i r - f a l l pumice, and 
a s s o c i a t e d l a c u s t r i n e and f l u v i a l d e p o s i t s . The o l d e s t lavas con ta in 
2 - 1 5 % phenoc rys t s (Na-san>qz>>Fe-hed>fay>I Im), and are c h a r a c t e r i z e d by 
g r e a t e r n e r a I k a 1 i n i t y , h i ghe r FeO" MnO, T 1 0 - , Z r , Hf , and LREE, and 
lower Rb, Cs , and U than the younger a p h y r i c u n i t s . They e rupted 
9 5 , 0 0 0 + ^ 6 , 0 0 0 yea rs ago, forming 9 domes 1-4 km in d iameter . A second 
group o f G p o r p h y r i t i c lavas and 5 c h e m i c a l l y s i m i l a r a p h y r i c flows 
e rup ted 7 5 , 0 0 0 + 1 0 , 0 0 0 years ago, and are c h a r a c t e r i z e d by elementa l 
c o n c e n t r a t i o n s in te rmed ia te between those o f the o l d e r p o r p h y r i t i c 
u n i t s and the younger a p h y r i c u n i t s . Most o f the a p h y r i c u n i t s e rupted 
w i t h i n the l a s t 6 0 , 0 0 0 years and flowed r a d i a l l y away from the cen t e r 
o f the complex, forming i-h km long c o u l e e s . The youngest o f the 
a p h y r i c lavas is a 2 km diameter dome that cont inues the t rend toward 
d e c r e a s i n g peraIkaI I n i t y w i th t ime. The 10 km T a l a T u f f , an a p h y r i c 
non-welded a s h - f l o w , laps a g a i n s t the a p h y r i c f lows . It Is e n r i c h e d 
r e l a t i v e to the lavas In HREE, Rb, Cs , T h , U, Hf , T a , and Zn , and Is 
d e p l e t e d o n l y i n S c . 

Three normal f a u l t s , down - to - the -wes t , cut the Pr lmavera v o l c a n i c 
r o c k s ; a l l have a s s o c i a t e d hot s p r i n g o r steam vent a c t i v i t y . Lavas 
e rup ted a long two 14 km diameter a r c u a t e zones sugges t i ve o f Inc i p i en t 
r i n g f r a c t u r e s . Shal low r a d i a l d i p j on p l a n a r d e p o s l t l o n a l su r f aces 
and lake beds, the p o s i t i o n o f the lake beds h igh In the s e c t i o n and 
wel l above the l eve l o f the su r round ing b a s i n s , and the r a d i a l f low 
d i r e c t i o n s o f the a p h y r i c cou lees a l l suggest that the Pr lmavera com­
p lex has undergone Intumescence du r i ng the gradua l emplacement and 
growth o f a s h a t l o w - l e v e l magma chamber. The Pr lmavera complex may be 
an example o f Stage I o f the Smith and B a i l e y (1968) resurgent cau ldron 
c y c l e . 
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