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PYROME TASOMA TIC DEPOSIT S AT PIMA MINE* 

J. A. Journeay 
Pima Mining C ompany 

HIST ORY 

The Pima o r e  body was disc ove r e d  in 1 9 50 by the Union Oil C ompany u sing 
magnetic g eophysical method s  supplemented by r e s i stivity and electromagnetic tech­
niqu e s  ( T hurmond, Heinricks ,  and Spaulding , 1 9 54) . In 1 9 54 Cyprus Mine s C o rpo r ­
ation a c quire d  an option o n  the p rope rty and, afte r a te sting program, purcha s e d  a 
thr e e - quarte r inte r e st with Union Oil C ompany r etaining a one - quarte r int e r e st .  At 
a late r date Cyprus s old a quarte r inte r e s t  to Utah C on struction C ompany, r e taining 
manag ement r e s pons ibilitie s .  P roduction began in D e c embe r ,  1 9 56 ,  and the mine i s  
p r e s ently operating at a rate of about 4 , 0 0 0  tons p e r  day for a six - day week. Original 
development wa s by means of shaft s .  Open-pit ope rations began in 1 9 5 5 .  

GEOLOGIC AL SE T TING 

The Pima pit ( fig . 42B)  i s  located at least  1 ,  5 0 0  feet from the nea r e st bedrock 
outc rop . The pit is  oval shape d, about 1 , 7 0 0  feet long by 1 , 4 0 0  feet wide and at the 
p r e s ent time it i s  about 600  feet deep.  B e drock is expo s e d  below 2 0 0  feet of alluvium. 
At the bas e  of the alluvium, an i r r egular c onglomerate zone lie s on the bedrock. 
T hi s  zone i s  from 0 to 25 feet thick and is compo s e d  of igneous and s e dimentary 
rocks c emented by s ilic eous and c alcareous mate rial . 

Ac curate dete rmination of rock type and identification of r ec ognized s trati­
g raphic units is difficult becau s e  of metamo rphi sm and alte ration and becau s e  the 
l e s s  alte r e d  rocks a r e  g ene rally s o  fine g r aine d  that field identification i s  unc e r tain 
and petrog raphic studie s a r e  inconclu sive . The rocks fall into thre e  g ener al c ate­
g o r i e s :  ( I ) C arbonate rocks,  p robably of P aleozoic a g e ;  ( 2) clastic rocks of que s ­
tionable C retac eou s  ag e ;  and ( 3) igneou s  rocks,  probably o f  T e rtiary ag e .  

The c arbonate rock s ,  generally r efe r r e d  to  a s  " ho rnfels ,  I I  are the ho st rock 
for the main, high-g rade o r e  zone . The s e  rocks  have b e en distingui shed as  g arnet 
( g ro s s ularite ) hornfel s ,  diop side ho rnfel s ,  and tremolite ho rnfel s .  Relic s of un­
metamorpho s e d  lim e s tone and dolomite are p r e s ent. 

The cla stic rocks occur above and below the c a rbonate s equenc e and a r e  s epara­
ted from it  by faults.  The cla stic rocks are  extremely fine g rained and appear to be  
quartzitic . On the basis  of  drill c o r e  examination and petrog raphic work, the Pima 
g eologi s t s  believe that s ome of the cla s tic rocks,  g ene rally c all e d  l l arko s ite,  I I  may 
be pyrocla s tic . The cla stic rocks above the c a rbonate s equenc e contain widely di s ­
s eminate d sulphide s .  

Exc ept for the po s sibly pyrocla stic " arko site , I I  the igneous rocks expo s e d  in 
the mine a r e  all intrus ive and c on s i st of rhyolite , syenite ,  and quartz monzonite 
porphyry.  The rhyolite s and s yenite s are  unmine ralized  and oc cur in and above the 
c arbonate s e rie s .  T he bulk of the quartz monzonite po rphyry ha s b een intruded into 
the cla stic rocks unde rlying the c arbonate rocks and i s  weakly mineraliz e d. 

*Ab s tracted from Thu rmond, and othe r s  ( 1 9 58 ) . 
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ORE MINERALIZATION 

The Pima o r e  body i s  e s s entially a pyrometa somatic depos it. The main ore 
zone trend s g enerally e a st - we st and ha.s an ave rag e dip of 4 50 to the south. T he zone 
ave r ag e s  about 2 0 0  feet in thickne s s , and ha s b e en develope d  late rally for 1, 6 0 0  feet. 
O r e  value s extend into the B anne r  Mining C ompany' s prope rty to the we s t. T o  the 
east  the bedrock i s  c ove r e d  by alluvium. T he lowe r limit of the o r e  zone ha s not 
b e en dete rmined but o r e  wa s inte r s ected by drill hole s at a ve rtical depth of 8 0 0  
feet below the surfac e .  Parallel with and imme diately underlying the main o r e  zone 
i s  a p e r s i stent b r e c c ia zone which is weakly mine ralized and extends northeast  of 
the develope d  o r e  body.  

The high-g rade ore is  c onfined to the c arbonate ro ck and contains primary sul ­
phide S  c on s i sting p r inc ipally o f  pyrite and c halcopyrite with minor bo rnite . Seconda ry 
mine r al s  consi s t  of c halc ocite ,  native c oppe r ,  cup rite, tenorite, and chry s o c olla . 
T he c halcopyrite for m s  loc al i r r egular c oncentration s and tends to favo r the g a rnet 
hornfel s .  Oxidation of the o r e s  extends in an e r r atic fa shion to 50 feet b elow the 
top of bedrock. 

Low- g rade dis s eminated pyrite and c halc opyr ite mine ralization occur s in the 
clastic rocks in the hang ing wall of the main body and within the footwall b r e c c ia. 
It is thi s low- g rade di s s eminated mine ralization that make s the open-pit ope r ation 
feas ibl e .  
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