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San Xavie r  Mine- Irvin- 30 

PY ROMETASOMAT IC DEPOSIT S AT SAN XAVIER MINE 

G .  W .  Irvin 
Mac Farland & Hulling e r  C o .  

HIST ORY 

The lead- zinc- silve r depo sits of the San Xavi e r  mining di strict were among the 
earlie s t  of Arizona' s lead- s ilve r produc e r s .  They were known and wo rked by the 
J e s uits and early Spaniar d s  prior to 1 87 5 . Produc tion from the San Xavi e r  mine 
ha s b e en sporadic - - unde r C ol .  C .  P .  Syke s from 1 8 8 0  to 1 8 9 3 ,  the Empire Zinc 
C ompany from 1 9 1 2  to 1 9 1 8 ,  and the Eagl e - Piche r Mining and Smelting C ompany 
from 1 94 3  to 1 9 5 5 .  Sinc e 1 9 5 5 , it wa s fir st lea s e d  and then optioned to the Mac F a r 
land & Hulling e r  C ompany. P roduction dur ing the p a s t  few year s ha s ave rag ed about 
1 0 0  tons a day.  

GEOLOGICAL SE T TING 

The p rinc ipal g eological featu r e  in the vic inity of the San Xavie r mine is a s e rie s 
of arcuate thrust faults dipping 2 0 0  to 5 50 to the south (fig . 44) . The s e  fault s are 
cut by north- to east- tr ending ve rtic al tear faults .  In the we ste rn part of  the mine 
area,  a wedg e  of Paleozoic lime s tone , fo rming W e s t  San Xavi e r  Hill , lie s  between 
c oar s e - g rained Precambrian g ranite on the north and C retac eou s ( ? ) arko s e  to the 
south. In the ea stern s e c tion of the area, which include s Helmet Peak, the C r e 
tac eou s  ( ? )  s e quenc e lie s o n  both side s o f  the wedg e  o f  Paleozoic lime s tone which 
is  folded into a tight s outhwe st-plung ing anticline . The lime stone in the Helmet 
Peak area appear s to have be en, at least  in part, thrust ove r the C retac eou s ( ? ) 
s e diments .  Lime stone klippen are found east  and south of the peak. T e rtiary g ranite 
and ande s ite pluton s that intrude the C r etac eou s  ( ? )  beds are located immediately 
s outh of the mine area.  

Within the mine,  low- angle thrus t  faults that dip 1 50 to 2 00 south are parallel to 
the arcuate thrust  faul t s  that dip 2 0 0 to 5 50 south and offset  them to the no rth. 

ORE MINERALIZAT ION 

O r e  in the San Xavier mine is c ompo s e d  princ ipally of lead and z inc with s ub 
stantial value s i n  c oppe r and s ilve r .  The o r e  i s  c haracte ri stic of pyrometa s omatic 
depo sits although it cannot be r elated directly to c ontacts with any known intru s ive 
body.  

Develop e d  o r e  bodi e s  are of two typ e s  - - steeply dipping pipe s and flat-lying o r e  
shoots .  T he pip e  depo sits a r e  locali z e d  principally i n  b r e c c ia zone s along the inte r 
s ections made b y  the " No .  1 0 "  and " No .  1 7 "  faults ( fig . 4 2A) with tear faults , and 
the flat-lying o r e  shoots occur at the inte r s ection of the steep e r  thrust faults with 
the flat thru s t s . O r e  mine ralization ha s replac e d  the b r e c c iated zone s within the 
Paleozoic lim e s tone, particularly whe r e  earli e r  metamorphi sm had c onve rte d the 
lime stone to a hedenb e rgite tactite .  O r e  bodie s have b e en develop e d  to a depth of 
9 00 fe et b elow the surfac e and drill hol e s  indic ate that the mine ralization c ontinue s 
below thi s level. 

Galena, sphale rite ,  and c halc opyrite constitute the principal o r e  mine ral s  and 
a r e  u sually a c companie d  by specularite ,  magnetite , pyr ite , c alc ite ,  and quartz.  T he 
mine rals a r e  clos ely a s s o c iated with and r eplac e s ilic ate s such a s  hedenbe rgite , 
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g a rnet, and chlorite.  

Although loc ally s ulphide s a r e  encounte r e d  at depths of 30 feet below the surfac e ,  
the oxidized zone extends i r r eg ularly to depths o f  about 4 0 0  feet b elow the surfa c e .  
T hi s  depth c o r r e s ponds clos ely with the surfac e of the wate r table i n  the mine . T he 
u sual a s s emblag e of oxide s ,  sulphate s ,  and carbonate s of lead and c opp e r  a r e  found 
in the oxidized zone . 
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A. G eneraliz e d  g e ologic map of the vicinity of the San X avie r  mine.  

EXPLANAT I O N  
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B .  Diag rammatic g e ologic c r o s s s e c tion 
through the Pima mine pit. 
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FIGURE 4 2 .  Gene ralized g eologic map of the San X avie r mine and diag rammatic 
c ro s s  s ec tion of the Pima mine pit, E a s t  Sier rita area ( fig . 44) ,  Arizona . 
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