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PYROMET ASOMAT IC DEPOSIT S AT THE MINERAL HILL 
AND DAISY MINES 

F .  D .  MacKenzie 
B anne r Mining C ompany 

INTRODU C T ION 

The lode mmmg claim s at the Mine ral Hill prope rty wer e  orig inally loc ated 
about 1 88 2  by the Emp e r o r  C oppe r  Mining C ompany which developed the depo s it 
but wa s fo r c e d  to clo s e  by the decline in the c oppe r  market in 1 884 . Sub s e quently, 
the mine was wo rked inte rmittently by s ix othe r c ompanie s  until it wa s acqui r e d  by 
the B anne r Mining C ompany in 1 9 5 1 .  The B anne r Mining C ompany r ehabilitate d and 
s ampl e d  the mine working s and develop e d  new o r e  r e s e rve s .  

A s econd o r e  body wa s locate d b y  g eophys ical metho d s  and explor e d  b y  drilling 
about 3 ,  0 0 0  feet east  of the Mine ral Hill inclined shaft. In 1 9 5 3  the Dai sy shaft wa s 
s unk to develop thi s o r e  body from which both oxide and sulphide c oppe r o r e s  have 
b e en extracted. A 4 0 0 -ton c onc entrato r was e retted and put in ope r ation in June,  
1 9 54 .  

GE OLOGICAL SE T TING 

The maj o r  part of the mine ralization in the Mineral Hill mine ha s occur r ed 
along the ea stward-tr ending Mineral Hill thrust fault which can be trac ed along its 
strike for mo r e  than one mile ( fig . 44) .  Thi s fault, which dip s 3 50 to 500 south, p r e 
date s the primary mine ralization and cuts Paleozoic lime stone and othe r rock s .  
Seve ral intrus ive bodi e s  that are r elated t o  the mineralization w e r e  emplac e d  along 
the fault p rior to sulphide mineralization. The se  ma s s e s  are pyritic but c a r ry ve ry 
low metal value s .  

Seve ral po s t-primary mineral shear zone s are a s soc iated with the Mine ral Hill 
thru st fault. G ene rally the s e  shear zon e s  strike no rth and are nearly ve rtical ;  a few, 
howeve r ,  have steep ea ste rly dip s .  Some of the shear zone s show late ral di splac e 
ment up to s eve ral hundreds  of fe et.  Sup e rg ene mine ralization has occurred to 
shallow depths along s eve ral of the s e  shear zone s .  

Open b r e c c ia i s  encounte r e d  unde rg round in the footwall o f  the o r e  bodi e s  whe r e  
po st- o r e  thrusting ha s b r e c c iate d  the c ompetent ho rnfels ( Lacy, 28 ) . 

ORE MINERALIZAT ION 

O r e  bodi e s  along the Mine ral Hill fault occur spo radic ally and are ve ry i r regular 
in shape .  Ore occu r s  as pyrometas omatic - type depo s its  and as manto r eplac ement s  
and the pyrometas omatic depo s it s  a r e  the larg e r  and riche r .  The o r e  o c c u r s  mo st 
frequently a s  chalc opyrite after g a rnetized lime stone clo s e  to igneou s c ontact s .  It 
al so  o c cur s a s  r eplac ements of thin laye r s  of lim e s tone betwe en beds of hornfel s in 
the Naco fo rmation, and of lime s tone at the contact betwe en P e rmian and C reta
c eou s ( ? )  fo rmations.  

The p r imary ore mine ral s  a r e  princ ipally chalc opyr ite with mino r bo rnite and 
varying amounts of pyr ite , sphal e r ite,  and galena.  Magnetite is p r e s ent clo s e  to the 
igneous intru sion s .  Small quantitie s of s che elite and molybdenite are di spe r s e d  
through the o r e  bodie s ,  g ene rally i n  the footwall near intrusive c ontacts . 
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A di s tinc t zonal arrang ement of  the hypog ene o r e  mine ral s  exi sts unde rg round 
in the Mineral Hill mine and, even more pronounc e dly, in the Dai sy mine . In both 
mines an igneou s intr u sive in the footwall appear s to be r e sponsible fo r the mine ra
lization. T he parag enetic s equenc e and spatial p o s ition outward from the igneous 
mas s c on s i s t s  of magnetite , pyr ite,  chalcopyrite, bo rnite , sphale r ite , and g alena. 
T he zone s inte rfing e r  as depicte d in the g ene raliz e d  north- s outh section of the o r e  
bodie s shown in figure  4 1C .  The magnetite zone s have aide d in the di s c ov e ry of 
s ev e ral hidden o r e  bodie s by g eophysical metho d s .  

OXIDATION AND E NRIC HMENT 

In the Mine ral and Daisy mine s chry so c olla and mino r quantitie s of teno rite,  
azurit e ,  and malachite form the ore mine ral s  in the oxide zone . Seve ral fine speci
mens of  azurite c ry stal s  the size of hens ' egg s have b e en found. Native c oppe r and 
s ilve r ,  wulfenite, and smith sonite a r e  al s o  p r e s ent in small quantitie s .  

The enriched zone i s  r elatively thin. The r eactive lime stone in the footwall 
apparently fixed the c oppe r  value s in the oxide zone and prevented appreciable en
richment. Along the fault,  howeve r ,  chry s o c olla o c c u r s  in veins that r each s eve ral 
feet  in width and extend to a depth of s eve ral hundred fe et below the p r e s ent surfac e .  
T h e  g eneral g rade o f  the sup e rg ene o r e s ,  which c a r ry chalcocite and c uprite ,  i s  
c on siderably highe r than that o f  the deeper hypog ene o r e s  and sug g e s t s  that they 
r e s ulte d from the leaching from an ove rlying g o s s an. The leached zone above the 
Mineral Hill and the Dai sy mine s ,  howeve r ,  ha s b e en larg ely r emoved by e r o s ion 
and reache s a thickne s s  of a few ten s of feet  at only a few plac e s .  
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