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ABSTRACT 

During t h e  course of p e t r o l o g i c  s t u d i e s  o f . g r a n i t i c  and a s s o c i a t e d  meta- 

morphic rocks  i n  the  Pedro Dome-Gilmore Dome a r e a ,  Fairbanks D i s t r i c t ,  Alaska, 

a  noteworthy occurrence of molybdenite was encountered near  t h e  s e t t l e m e n t  of 

Fox. The molybdenite i s  found i n  t o n a l i t i c  rocks which a r e  a s s o c i a t e d  w i t h  

g r a n o d i o r i t i c  and g r a n i t i c  v a r i a n t s .  I t  appears  t o  have been in t roduced  along 

a  system of f r a c t u r e s  i n  t h e  t o n a l i t e s ,  dur ing  a  s i l i c i f i c a t i o n  a l t e r a t i o n  s t age .  

  his s t a g e  was'preceded by a  potassium s i l i c a t e  (potassium f e l d s p a r  + s e r i c i t e )  

a l t e r a t i o n  s t a g e  which pene t r a t ed  t h e  t o n a l i t e s  along the  same f r a c t u r e  system. 

Fu r the r  d i s l o c a t i o n  subsequent t o  t h e  s i l i c i f i c a t i o n  s t a g e  developed a long  a  

d i f f e r e n t  system of f r a c t u r e s ,  and t h i s  enabled pene t r a t ion  of a mobzle phase 

which r e s u l t e d  i n  a  d e p o s i t i o n l a l t e r a t i o n  s t a g e  of c a l c i t e - p y r i t e  + chalcopy- 

r i t e  - + c h l o r i t e .  Each of t h e s e  a l t e r a t i o n  episodes a f f e c t e d  t h e  count ry  rocks 

t o  va ry ing  e x t e n t s ,  apparent ly  depending t o  a  cons iderable  degree  upon t h e  

d e n s i t y  of spacing of t h e  f r a c t u r e s  w i t h i n  t h e  hos t  rocks. Dominating t h e  lo- 

c a l i t y  a r e  more widely - spaced f i s s u r e  v e i n s  containing gold-s i lver - lead  + z inc ,  

and some tungs ten  a l s o  occurs  elsewhere i n  t h e  a rea .  

Laboratory s t u d i e s  concerning v a r i o u s  a s p e c t s  of t h e  mineralogy and geochem- 

i s t r y  of t h e  country rocks and a s s o c i a t e d  alterationlmineralization phases a r e  

c u r r e n t l y  i n  progress .  Add i t i ona l ly ,  t h e  a r e a  would seem t o  warran t  f u r t h e r  

i n v e s t i g a t i o n  of an e x p l o r a t i o n  n a t u r e ,  i n  o rde r  t o  more f u l l y  e v a l u a t e  t h e  

p o s s i b i l i t i e s  of economic mine ra l i za t ion .  



INTRODUCTION 

I n  a n  e f f o r t  t o  f u r t h e r  a s s e s s  t h e  p o t e n t i a l  f o r  h i t h e r t o  unrecognized 

m i n e r a l i z a t i o n  of economic i n t e r e s t  i n  t h e  Fa i rbanks ,  Alaska a r e a ,  t h e  a u t h o r s  

have been i n v e s t i g a t i n g  s e l e c t e d  a s p e c t s  of t h e  bedrock petrologic-geochemical  

r e l a t i o n s h i p s  i n  t h i s  region.  I n i t i a l  emphasis has been on endeavoring t o  

r e l a t e  known occurrences  of o r e  mine ra l s  w i t h  l i thologic-geochemical  c h a r a c t e r -  

i s t i c s  of r o c k s  of g r a n i t i c  a s p e c t ,  a s  w e l l  a s  r e l a t e d  metamorphic rocks .  It 

w a s  f e l t  t h a t  i n  t h i s  way an  inc reased  knowledge of t h e  geologic  framework would 

encourage more sys t ema t i c  exp lo ra t ion  i n  t h e  d i s t r i c t .  The p re sen t  r e p o r t  

r e p r e s e n t s  a r a t h o r  cursory  a p p r a i s a l  of a n  occurrence  of molybdeni te  i n  a 

quar tz -ve in  c o n t e x t ,  a s soc i a t ed  wi th  t o n a l i t i c  (qua r t z  d i o r i t i c )  r o c k s  i n  t h e  

Pedro Dome-Fox a r e a .  This  appears  t o  r e p r e s e n t  t h e  f i r s t  documented occu r rence  

of s i g n i f i c a n t  amounts of molybdenite i n  t h e  d i s t r i c t  (B. Thomas, U .  S.  Bureau 

of Mines, pe r sona l  communication, 1974) i n  a l o d e  s e t t i n g  of t h i s  t ype .  I t  w a s  

encountered du r ing  t h e  course of p e t r o l o g i c  s t u d i e s  of a t o n a l i t e - g r a n o d i o r i t e -  

g r a n i t e  p l u t o n i c  assemblage a s s o c i a t e d  wi th  known d e p o s i t s  of p y r i t i f e r o u s  l e a d  

(a rgent  i f  e rous)  -z inc  + antir-ony-gold f i s s u r e  v e i n s ,  ar.d was deemed t o  be  of 

s u f f i c i e n t  i n t e r e s t  t o  warrant  a p r e l i m i n a r y  r e p o r t  a t  t h i s  time. Xore d e t a i l e d  

geochemical and mine ra log ica l  s t u d i e s  a r e  i n  p rog res s  concerning t h e  s u l p h i d e  

mine ra l s ,  a s  w e l l  a s  t h e  primary and a l t e r a t i o n  phases which were found i n  t h i s  

l o c a l i t y .  

GEOLOGIC SETTISG 

The Fai rbanks  a r e a  i s  loca t ed  i n  i n t e r i o r  Alaska, i n  t h e  Yukon-Tanana 

uplanc; (F igu re  1, from Fos t e r ,  e t  a l ,  1973) .  Th i s  upland i s  de f ined  by F o s t e r ,  

e t  a l  (1973) a s  "p r imar i ly  a r eg ion  of complexly deformed metamorphic r o c k s  

which have been in t ruded  by Yesozoic b a t h o l i t h s  and smaller  Yesozoic and 

T e r t i a r y  plutons".  F o s t e r ,  e t  a 1  f c r t h e r  subd iv ide  the  upland i n t o  two g e n e r a l  
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a r e a s ;  t he  one of i n t e r e s t  i n  t h e  present  s tudy has been termed t h e  "Fairbanks- 

Big Del ta  region,"  con ta in ing  b e l t s  of metamorphic rocks  of g reensch i s t l ep ido te -  

amphibol i te /amphibol i te  f a c i e s .  P lu ton ic  rocks which range  i n  composition f r o m '  

g r a n i t e  through gabbro a l s o  occur  i n  t h i s  reg ion ,  a l though t h e  l a r g e s t  plutons 

a r e  exposed i n  t he  o t h e r  ("Eagle-Fortymile") r eg ion  t o  t h e  e a s t .  The p lu ton ic  

rocks  i n  t h e  a r e a  proximal t o  Fairbanks,  ( t h e  "Fairbanks ~ i s t r i c t "  of e a r l i e r  t i m e s  

when mining opera t ions  were more a c t i v e )  which we have been s tudying  inc lude  two 

main l o c a l i t i e s ,  i n  t h e  g e n e r a l  a r e a s  of t he  two major topographic prominences 

termed "Pedro Dome" and "Gilmore Dome," nor th  of t h e  c i t y  of Fairbanks.  O f  t he se ,  

t h e  Pedro Dome l o c a l i t y ,  n o r t h  of t h e  se t t l emen t  ( i n t e r s e c t i o n  of t h e  S teese  and 

E l l i o t t  Highways) of Fox, i nc ludes  t h e  s i t e  of t h e  m a t e r i a l s  d i scussed  i n  the  

p re sen t  r e p o r t  ( c f .  F igu re  2 ,  based on map from Chapman and F o s t e r ,  1969). 

The Fairbanks D i s t r i c t  has  been the  l o c a l e  f o r  cons ide rab le  mining 

a c t i v i t y  i n  t h e  p a s t ,  p r i m a r i l y  from t h e  r i c h  gold p l a c e r s  which were explo i ted  

ex tens ive ly .  I n  a d d i t i o n ,  bedrock lode  mine ra l i za t ion  i s  known i n  t h e  d i s t r i c t ,  

comprising hydrothermal v e i n  a s s o c i a t i o n s  conta in ing  a v a r i e t y  of meta ls ,  no tab ly  

gold ,  l ead ,  s i l v e r ,  z i n c  and antimony, a s  we l l  a s  ska rn  a s s o c i a t i o n s  wi th  tungsten.  

However, the  l ode  d e p o s i t s  d i scovered  t o  d a t e  have n o t  proved t o  be t r u l y  major 

producers ,  although t h e i r  p resence  and types ,  t oge the r  w i t h  the  r eg iona l  geologic  

s e t t i n g  of t he  d i s t r i c t ,  would seem t o  suggest  cons ide rab le  p o t e n t i a l  f o r  economic 

minera l iza t ion .  Viewed i n  toto., t h e  gene ra l  geologic  framework, i n  p a r t i c u l a r  

t h e  bedrock pe t ro logy ,  t h e  c h a r a c t e r  and s p a t i a l  a s s o c i a t i o n s  of t h e  known lode  

mine ra l i za t ion ,  and t h e  p o s s i b l e  impl ica t ions  of t h e  s i g n i f i c a n t  p l ace r  product ion of 

t h e  p a s t  sugges t  t h a t  t h e  Fa i rbanks  D i s t r i c t  m e r i t s  f u r t h e r  more d e t a i l e d  and 

sys temat ic  exp lo ra t ion  e f f o r t s .  To d a t e ,  much of such e x p l o r a t i o n  a s  has been 

done has  been e i t h e r  r a t h e r  s u p e r f i c i a l ,  o r ,  on the  o t h e r  hand, i n  some ins tances  





has been done i n  a  very d e t a i l e d  bu t  somewhat r e s t r i c t e d  f a sh ion ,  f o r  a  

p a r t i c u l a r  a r e a  and/or  mine ra l i za t ion  type  of p a r t i c u l a r l y  compelling i n t e r e s t  

(eg. t h e  " tungs ten  programs" of World Wars I and 11; c f .  Byers, 1957).  Thus, 

wi thout  i n t end ing  t o  depreca te  the  q u a l i t y  o r  e x t e n t  of exp lo ra t ion  endeavors 

t o  d a t e  i n  t h e  d i s t r i c t ,  one r e t a i n s  a  d i s t i n c t  f e e l i n g  of uneas iness  w i t h  regard  

t o  t h e  thoroughness of t h e  sea rch  o v e r a l l ,  i n  such an  i n t e r e s t i n g  a rea .  E s s e n t i a l l y ,  

much t h a t  has  been done might b e t t e r  be  considered a s  "prospect ing",  r a t h e r  than  

mine ra l s  e x p l o r a t i o n  on t h e  s c a l e  which seems meri ted.  

Admit tedly,  much of t h i s  i s  t h e  r e s u l t  of t h e  obvious economic d isadvantages  

of t h e  Fa i rbanks  a r e a  i n  terms of c l i m a t e ,  geographic l o c a t i o n  and d i s t a n c e  t o  

markets ,  e t c . ,  b u t  i t  should be poin ted  o u t  t h a t  some of t hese  f a c t o r s  a r e  

becoming less s i g n i f i c a n t  a s  t i m e  pas ses ,  and a s  t h e  world r e sou rces  s i t u a t i o n  

cont inues  t o  change. Add i t iona l ly ,  t h e  proximity t o  a  popula t ion  and t r a n s p o r t a t i o n  

(road,  r a i l ,  a i r )  c e n t e r ,  toge ther  w i t h  t h e  l i k e l i h o o d  of i nc reased  r e g i o n a l  

development r e s u l t i n g  from c o n s t r u c t i o n  of t h e  Alyeska p i p e l i n e  must b e  considered 

a s  f a v o r a b l e  f a c t o r s .  

Previous  publ ished work on a s p e c t s  of d i s t r i c t  geology r e l e v a n t  t o  t h e  

p r e s e n t  s tudy  inc ludes ,  i n  a d d i t i o n  t o  t h e  papers  c i t e d  above, c o n t r i b u t i o n s  by 

Brown, 1962; Forbes and Brown, 1961; Forbes ,  e t  a l ,  1968; Mer t i e ,  1937; Pewe, e t  a l ,  

1966; P r i n d l e ,  1913; Sandvik, 1964 and Wasserburg, e t  a l ,  1963. 

SILVER FOX CLAIMS 

A s  shown on Figure  2 ,  a p l u t o n i c  body approximately t h r e e  and one-half m i l e s  

long and up t o  one mi le  wide is  exposed t r end ing  i n  a  genera l ly  southwes ter ly  

d i r e c t i o n  from t h e  topographic prominence of Pedro Dome. South-southeast  and 

s u b - p a r a l l e l  t o  t h i s  another ,  somewhat sma l l e r  ( l e s s  than two m i l e s  long by 

one-half mi l e  wide i n  outcrop) body of p l u t o n i c  rocks is  exposed. A s  i s  t h e  

g e n e r a l  c a s e  throughout t h e  r eg ion ,  n a t u r a l  s u r f a c e  exposures of bedrock a r e  

r a t h e r  s c a t t e r e d ,  due t o  t h e  dense cover  of v e g e t a l  ma te r i a l ,  hence t h e  bedrock 

r e l a t i o n s h i p s  a r e  o f t en  d i f f i c u l t  t o  d i s c e r n  w i t h  any degree of confidence. 



However, t h e s e  two p l u t o n i c  bodies a r e  p e t r o l o g i c a l l y  s i m i l a r ,  and presumably 

a r e  connected a t  some a s  y e t  undetermined depth.  The l a r g e r  body c o n s i s t s  of 

t o n a l i t i c - g r a n o d i o r i t i c  rocks ,  s i m i l a r  t o  those  found i n  t he  smal le r  body. I n  

add i t i on ,  a b e l t  of g r a n i t i c  (quartz  monzonitic) rocks  occurs  along t h e  north-  

western margin of t h e  sma l l e r  body, apparent ly  w i t h  i n t r u s i v e  r e l a t i o n s  t o  t he  

more mafic  rocks.  Toward t h e  southwestern end of t he  smal le r  body, near  i t s  

southern  margin, m i n e r a l i z a t i o n  i n  t he  form of f i s su re -ve ins  of p y r i t e ,  w i t h  

a s soc i a t ed  ga lena  ( a rgen t i f e rous )  - + s p h a l e r i t e  and gold has  been prospec ted ,  w i t h  

minor product ion  s p o r a d i c a l l y .  One l o c a l i t y  i n  p a r t i c u l a r ,  the  "S i lve r  Fox" 

claims,  has  shown s u f f i c i e n t  apparent promise t o  mer i t  s e v e r a l  per iods  of such 

a c t i v i t y .  Although p r e s e n t l y  being opera ted  p r i m a r i l y  a s  a t o u r i s t  a t t r a c t i o n ,  

the  underground workings on t h i s  s i t e  cont inue  t o  be gradual ly  extended and i t  w a s  

during t h e  cou r se  of such work i n  1973 t h a t  t h e  molybdenite v e i n  mine ra l i za t ion  w a s  

f i r s t  encountered. Although molybdenum i n  va r ious  forms has been observed elsewhere 

i n  t h e  Fa i rbanks  D i s t r i c t  upon occasion,  t h e  p r e s e n t  occurrence appears  t o  be t h e  f i r s t  

documented showing of amounts of s i g n i f i c a n t  i n t e r e s t ,  i n  t he  quartz-vein a s soc i a -  

t i o n  context .  

During t h e  summer of 1973, d r i l l i n g  and b l a s t i n g  was done i n t e r m i t t e n t l y  a t  

the p re sen t  working f a c e  a r e a  of the  S i l v e r  Fox mine, a t  t h e  end of a 50 f o o t  

long d r i f t  (approximately 85 f e e t  below t h e  p r e s e n t  land s u r f a c e ) ,  which runs o f f  from 

a 375 f o o t  long main a d i t .  I n  the course  of this work, i t  was noted t h a t  a narrow 

f a u l t  zone appa ren t ly  r ep re sen t ing  a s i g n i f i c a n t  (but  a s  y e t  undetermined) amount 

of movement and o f f s e t  of t he  country rock was encountered. The cha rac t e r  of t h e  

country rock  was somewhat d i f f e r e n t  beyond t h i s  zone, i n  t h a t  increased minor 

f r a c t u r i n g  and pe rvas ive  ve in ing  on a sma l l  s c a l e  was observed. Scru t iny  of t h e  

v e i n l e t s  r e s u l t e d  i n  t h e  recogni t ion  of molybdeni te ,  s c a t t e r e d  i n  f l a t t e n e d ,  ovoid 

t o  i r r e g u l a r  pods ranging  up t o  one-half i nch  i n  maximum dimension. These were 

always a s s o c i a t e d  w i t h  q u a r t z  on the v e i n  s u r f a c e s ,  i n  rocks which megascopically 



resembled the  t o n a l i t i c  count ry  rocks preva len t  e lsewhere w i t h i n  t h e  mine workings, 

except  f o r  the  pe rvas ive  appearance of " a l t e r a t i o n / f r a c t u r i n g "  i n  t h e  molybdenum- 

bear ing  ma te r i a l s .  

Several  dominant o r i e n t a t i o n s  of f r a c t u r e  s u r f a c e s  were d i s c e r n i b l e  upon 

c l o s e r  s tudy.  I t  w a s  noted t h a t  one of these  s e t s  of f r a c t u r e s  showed pronounced 

s l i c k e n s i d e s  on the  g e n t l y  undula t ing  f r a c t u r e  s u r f a c e s ,  t oge the r  w i th  "smeared- 

out" patches of p y r i t e  + c h a l c o p y r i t e  e longated p a r a l l e l  t o  t h e  apparent  sense  of 

movement along t h e  s l i c k e n s i d e d  sur faces .  Add i t i ona l ly ,  a  moderate degree of 

s t a i n i n g  was d i s c e r n i b l e  on t h e s e  su r f aces ,  apparent ly  f e r rug inous  a s  we l l  a s  a t  

l e a s t  i n  p a r t  cup r i f e rous ,  on t h e  b a s i s  of co lo ra t ion .  This  was of cons iderable  

i n t e r e s t ,  s i n c e  r epo r t ed  occurrences of copper m i n e r a l i z a t i o n  have no t  been common 

h e r e t o f o r e  i n  t he  Fa i rbanks  D i s t r i c t ,  a l though i t  has  been noted upon occasion,  

p a r t i c u l a r l y  i n  carbonate-rock replacement s e t t i n g s  a d j a c e n t  t o  g r a n i t o i d  in-  

- t r u s i v e ~ .  It should a l s o  b e  s t r e s s e d  t h a t  t h e  ve ins  c a r r y i n g  t h e  molybdenite are 

d i f f e r e n t  i n  s p a t i a l  o r i e n t a t i o n  and temporally,  a s  w e l l  a s  i n  mineralogy, from 

t h e  slickensided-pyritiferous-stained f r a c t u r e  s e t .  The former appear t o  be 

e a r l i e r ,  and a r e  o f f s e t  ( s l i g h t l y ,  up to  an inch  o r  s o )  where i n t e r s e c t e d  by the  

l a t t e r .  Prel iminary s t r u c t u r a l  a t t i t u d e  s t u d i e s  of t h e s e  f r a c t u r e  s e t s  and t h e i r  

r e l a t i o n s h i p s  t o  l a r g e r - s c a l e  s t r u c t u r a l  t rends  w i t h i n  t h e  a r e a  were made, bu t  

remain p rop r i e t a ry  informat ion  a t  t h i s  time. 

Petrographic i n v e s t i g a t i o n ,  supplemented by X-ray d i f f r a c t i o n  a n a l y s i s  and 

chemical a n a l y s i s  of "ac id  e x t r a c t a b l e "  metals  were c a r r i e d  ou t  on a  number of 

specimens c o l l e c t e d  from t h e  working a r e a  of t h e  mine, a s  w e l l  a s  on samples obta ined  

previous ly  during t h e  course  of s u r f a c e  examination of t h e  bedrock geology of t h e  

S i l v e r  Fox claims and surrounding a reas .  The r e s u l t s  of t h e s e  s t u d i e s  a r e  sum- 

marized by, and t abu la t ed  f o r ,  a  few r e p r e s e n t a t i v e  specimens i n  Appendices 1 and 

2.  Pe t ro log ic  nomenclature fo l lows  S t r ecke i sen ,  1967. Samples TM 73-51-A, 

51-B and 55 a r e  from t h e  r o o f ,  w a l l s ,  and f a c e  of t h e  working a r e a  of t he  mine 



a s  of September, 1973; TM 72-401, 402, 400, and 398 are r e p r e s e n t a t i v e  s u r f a c e  

samples whose l o c a t i o n s  a r e  shown on F i g u r e  2. 

Although t h e  chemical  a n a l y s e s  do n o t  show c o n c e n t r a t i o n s  of economic i n t e r e s t  

i n  t h e  materials ana lyzed ,  t h e  a s s o c i a t i o n s  a r e  of fundamental i n t e r e s t .  The 

samples assayed cons i s t ed  of  m a t e r i a l s  d e l i b e r a t e l y  s e l e c t e d  t o  avo id  megascopical ly  

obvious quartz-vein molybdeni te ,  w i t h  t h e  i n t e n t  of r a t h e r  e v a l u a t i n g  t h e  country 

r o c k s  f o r  t h e i r  con ten t s  of d i sseminated  me ta l s  of i n t e r e s t .  Thus, a t  p re sen t ,  

no r e a l l y  q u a n t i t a t i v e  assessment  has been made of t h e  g rade  of t h e  molybdenite 

occurrence ,  i n  terms of  r e l a t i v e  concen t r a t ions  of quar tz -ve in  a s s o c i a t e d  

molybdeni te  w i t h i n  t h e  o v e r a l l  d e p o s i t .  The pa tches  of  molybdeni te  on t h e  f r a c t u r e  

s u r f a c e s  a r e  s u f f i c i e n t l y  l a r g e  t h a t  a cons ide rab le  volume of coun t ry  rock  p l u s  

v e i n s  would have t o  b e  cons ide red  i n  e s t ima t ing  p o t e n t i a l  g rade  of o re .  However, 

measurements made on s e v e r a l  quartz-vein f r a c t u r e  s u r f a c e s ,  p a r a l l e l  t o  t h e  p l ane  

of f r a c t u r e ,  i n d i c a t e  t h a t  t h e  a r e a  of t h e s e  s u r f a c e s  occupied by molybdenite is  

o n  t h e  o rde r  of 10-15%, g i v i n g  some c rude  estimate of t h e  "grade". 

On t h e  b a s i s  of our  p r e s e n t  d a t a ,  i t  would appear t h a t  t h e  S i l v e r  Fox mine 

specimens r ep re sen t  t h e  p roduc t s  of a sequence of alteration/mineralization even t s  

which have superimposed c h a r a c t e r i s t i c  assemblages of mine ra l  phases  upon pre-ex is t ing  

modera te ly  p o r p h y r i t i c  r o c k s  of t o n a l i t i c / g r a n o d i o r i t i c  a s p e c t .  The amount of 

v a r i a t i o n  w i t h i n  t h e  t o n a l i t e - g r a n o d i o r i t e  composi t ional  spectrum a t t r i b u t a b l e  t o  

o r i g i n a l  composi t ional  d i f f e r e n c e s  i n  t h e  magma, a s  opposed t o  subsequent  a l t e r a t i o n  

(metasomatism, i e . )  p roces ses  is  d i f f i c u l t  t o  assess, and due c o n s i d e r a t i o n  must 

a l s o  b e  g iven  t o  p o s s i b l e  m o d i f i c a t i o n s  r e s u l t i n g  from contaminat ion  (hybr id i za t ion )  

of magma dur ing  t h e  cou r se  of i t s  i n t r u s i o n  and c r y s t a l l i z a t i o n .  However, c e r t a i n  

r e l a t i o n s h i p s  appear t o  b e  c l e a r l y  d i s c e r n i b l e .  

With some t emer i ty  we thus  advance t h e  fol lowing sugges ted  sequence of events  

which seem t o  be implied from o u r  obse rva t ions  t o  d a t e ,  w i t h  t h e  r e a l i z a t i o n  t h a t  

few i f  any such schemes tend  t o  s u r v i v e  t h e  t e s t  of t i m e  and /o r  new d a t a .  It is  

f e l t  that  these  s p e c u l a t i o n s  may a t  l e a s t  s e r v e  t o  be thought-provoking i n  terms 



of m i n e r a l i z a t i o n  i n  t h i s  l o c a l i t y ,  and may a l s o  be more broadly a p p l i c a b l e ,  a t  

l e a s t  w i t h i n  t h e  Fairbanks D i s t r i c t .  

SUGGESTED PETROLOGIC/MINERALOGIC GENETIC RELATIONSHIPS 

1. Ex i s t ence  of magma from which medium-coarse c r y s t a l s  of p l a g i o c l a s e  

( andes ine ) ,  hornblende, and magne t i t e / i lmen i t e ,  5 b i o t i t e ,  began t o  

c r y s t a l l i z e ;  i e .  presence of phenocrysts  p l u s  r e s i d u a l  melt  phases.  

2. Act ion of some mechanism(s), such a s  l o s s  of v o l a t i l e s ,  r i s e  of magma, 

e t c . ,  by which a  decrease i n  temperature and/or  pressure  was e f f e c t e d  

w i t h i n  t h e  pe t rogene t i c  system. The r e s u l t  was rap id  c r y s t a l l i z a t i o n  of 

f ine-gra ined  (matrix) p l ag ioc l a se ,  q u a r t z ,  and b i o t i t e ,  - + hornblende,  

m a g n e t i t e l i l m e n i t e ,  and perhaps some primary potassium f e l d s p a r .  With 

subsequent  "deuter ic"  a l t e r a t i o n  e f f e c t s  (eg. varying degrees of c h l o r i t i z a t i o n  

of b i o t i t e ,  s e r i c i t i z a t i o n  of p l a g i o c l a s e ,  and bleaching/chloritization of 

hornblende) ,  t h e  r e s u l t  would be  a  "normal" t o n a l i t i c / g r a n o d i o r i t i c  rock ,  

such a s  TM 72-401, 400, 398. The specimens from t h e  p re sen t  working a r e a  

of t h e  mine show a d d i t i o n a l  e f f e c t s ,  however. 

3.  A mobile phase r i c h  i n  potassium was in t roduced  along f r a c t u r e s  developed 

w i t h i n  t h e  c r y s t a l l i z e d  "hood" rocks  of s t a g e s  1 and 2, above. Presumably 

t h e  f r a c t u r e s  r e s u l t e d  from deformat iona l  s t r e s s e s  a t t endan t  upon cont inued 

movement of t h e  magma and its s o l i d i f i e d  margins a s  cool ing cont inued  w i t h  

t i m e .  S i m i l a r l y ,  t h e  source of . the  potassium-rich phase is most l i k e l y  t o  

have been t h e  subjacent  magmatic m a t e r i a l .  The e f f e c t  of t h i s  i n t r o d u c t i o n  

of potassium i s  very n i ce ly  shown i n  specimens such a s  TM 73-51-A and 55. 

Potassium f e l d s p a r  (o r thoc la se ,  o p t i c a l l y )  metasomatism occurred from t h e  

v e i n s  i n t o  t h e  country rock,  w i t h  p r e f e r e n t i a l  replacement of ma t r ix  ( f a i r l y  

complete) and phenocryst ( l e s s  complete) p l ag ioc l a se .  There a r e  some i n d i c a t i o n s  

of a  s e r i c i t i z a t i o n  s t a g e  having a f f e c t e d  t h e  p lag ioc lases  p r i o r  t o  t h e  



potassium f e l d s p a r  replacement s t a g e ,  which presumably r e f l e c t s  changing 

( inc reas ing )  i n t e n s i t y  of potassium metasomatism (o r  changing [K+/H+] , o r  

Ai,20, etc .) . Such s e r i c i t i z a t i o n  a s  p e r s i s t s  ( r a t h e r  pervas ive ,  e s p e c i a l l y  

i n  phenocryst  c o r e s )  i n  p l a g i o c l a s e  is  probably  t h e  r e s u l t  of t h i s  ep isode ,  

a l t hough  a  s e p a r a t e  and l a t e r  s t a g e  of s e r i c i t i z a t i o n  is n o t  precluded by 

our  d a t a .  It is  l i k e l y  that some secondary b i o t i t e  was formed, and t h a t  a t  

l e a s t  some of t h e  b i o t i t i z a t i o n  of amphibole observed a l s o  occurred  du r ing  

t h e  s t a g e  of "potassium s i l i c a t e  a l t e r a t i o n " .  A rock  of g r a n o d i o r i t i c  

a s p e c t  would be  one r e s u l t  of t h i s  p roces s ,  i f  c a r r i e d  s u f f i c i e n t l y  f a r .  

I n  f a c t ,  t h e  "normal" g r a n o d i o r i t e s  observed i n  t h e  p re sen t  s tudy  may w e l l  

have been formed i n  t h i s  manner, e l sewhere  i n  t h e  magma system, a s  p roduc t s  

of a more normal course  of igneous d i f f e r e n t i a t i o n ,  perhaps contemporaneously 

w i t h  t h e  i n t r o d u c t i o n  of t h e  potassium-rich phase a long  t h e  f r a c t u r e s  i n  t h e  

more marg ina l  f a c i e s  rocks. The observed v e i n  r e l a t i o n s h i p s  i n  t h e  r o c k s  

from t h e  mine c l e a r l y  d e l i n e a t e  t h e  e f f e c t s  of t h e  metasomatic p roces s ,  

a l t hough  some of t h e  rocks from t h e  mine do c o n t a i n  s u f f i c i e n t  amounts of 

t h i s  a l t e r a t i o n  potassium f e l d s p a r  that, on  t h e  b a s i s  of g ros s  mine ra log ic  

composi t ion,  they  a r e  g r a n o d i o r i t i c .  The specimens which have been l e s s  

i n t e n s e l y  a f f e c t e d  i l l u s t r a t e  t h e  p roces s  of replacement of p re -ex i s t i ng  

t o n a l i t i c  r o c k s  q u i t e  we l l ,  however. 

4 .  Continued movement of c r y s t a l l i z e d  r o c k s  and sub jacen t  magma, w i t h  f u r t h e r  

f r a c t u r i n g  w i t h i n  t h e  s o l i d  rocks ,  p a r t i c u l a r l y  a long  the  zones of weakness 

r ep re sen ted  by t h e  f r a c t u r e s  (now f i l l e d  w i t h  potassium f e l d s p a r )  of s t a g e  

3 ,  above. 

5 .  I n t r o d u c t i o n  of a  mobile phase r i c h  i n  s i l i c a ,  which c r y s t a l l i z e d  a long  t h e  

f r a c t u r g s  a s  q u a r t z ,  o f t e n  engul f ing  potassium f e l d s p a r  prev ious ly  depos i t ed  

a long  t h e s e  v e i n s .  Concurrent w i th  t h i s ,  d e p o s i t i o n  of molybdenite occurred  

a long  t h e  margins of t hese  q u a r t z  v e i n s .  Demonstrable replacement of o t h e r  
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mineral phases by quar tz  is  not obvious i n  t h e  specimens s tudied,  although 

some of t h e  quar tz  i n  t h e  t o n a l i t e s  may w e l l  be of such secondary o r ig in .  

6 .  Continued deformational  s t r e s s e s  within the  c r y s t a l l i z e d  rocks, with f u r t h e r  

f r a c t u r i n g  t r ansverse  t o  t h e  o r i en ta t ions  of t h e  e a r l i e r  ve ins .  Coincidental  

with t h i s  a c t i v i t y ,  a  carbonate-rich mobile phase was introduced along t h e  

a c t i v e  f r a c t u r e s ,  followed by some i r o n  (t copper) and sulphur-bearing 

phase(s) .  This r e s u l t e d  i n  t h e  c r y s t a l l i z a t i o n  of c a l c i t e  along the  ve ins ,  

a s  wel l  a s  i n  t h e  form of replacements of some pre-exist ing s i l i c a t e . m i n e r a l s ,  

followed by depos i t ion  of t r a c e s  of p y r i t e  t cha lcopyr i t e  a s  seams and t h i n  

pods bordered by t h e  c a l c i t e  ve in - f i l l ing  mate r i a l .  Minor a l t e r a t i o n  of 

wal l  rocks t o  a melange of c h l o r i t e l s e r p e n t i n e  xnaterials w a s  observed i n  

severa l  specimens. 

7 .  Further movement along t h e  su r faces  developed i n  s t a g e  6 ,  with smearing-out 

of p y r i t e  + cha lcopyr i t e ,  and the  formation of s l ickensided surfaces .  

Indeterminate i n  t h i s  sequence i s  the  s t a g e  a t  which t h e  c h l o r i t i z a t i o n  of 

b i o t i t e  took place. It might have been a s  e a r l y  a s  t h e  "deuteric" a l t e r a t i o n  

s t a g e  of the  "normal" t o n a l i t e ,  and/or perhaps during the  waning s t ages  of t h e  

a l t e r a t i o n  processes.  

I n  any event ,  t h e  sequence of events a s  ou t l ined  above seems f a i r l y  w e l l  

defined. The impl ica t ions  wi th  respect  t o  minera l i za t ion  prospects  i n  the  

Fairbanks D i s t r i c t  depend t o  some extent  on what one may o r  may not  choose t o  

read i n t o  t h e  d a t a ,  together  wi th  the  general  concepts of petrogenesis  and o r e  

deposi t ion  which may be p re fe r red .  

SPECULATIONS 

The occurrence of s i g n i f i c a n t  molybdenite, wi th  suggest ions of the  p o s s i b i l i t y  

of associated copper minera l i za t ion  i n  the  Fairbanks D i s t r i c t  is  i n  i t s e l f  note- 

worthy. Although admit tedly  t h e  present  study represen t s  a  very preliminary 

attempt a t  assessment of r e l a t i o n s h i p s ,  the s i tua t i .on  seems worthy of f u r t h e r  
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e v a l u a t i o n  on broader a s  w e l l  a s  more d e t a i l e d  s c a l e s .  AS suggested by the  

demonstrated "potassium s i l i c a t e  a l t e r a t i o n "  grade seen  underground i n  a  f a u l t e d  

(amount of movement p r e s e n t l y  no t  w e l l  def ined)  block i n  t h e  S i l v e r  Fox mine, 

t h e  p o s s i b i l i t y  i s  c e r t a i n l y  r a i s e d  of  t h e  ex i s t ence  of s i m i l a r  m a t e r i a l s  e l s e -  

where i n  t h e  genera l  a r ea .  I t  might be suggested t h a t  t h e  assemblages s tud ied  

t o  d a t e  merely r ep re sen t  t h e  f i r s t  recognizable  examples of alteration/mineralization 

which may w e l l  e x i s t  p e r i p h e r a l  t o  t h i s  occurrence,  and may be  s i m i l a r  or  d i f f e r e n t  

i n  cha rac t e r .  The mere man i f e s t a t ion  of t h i s  type of m i n e r a l i z a t i o n  i s  the  i m -  

p o r t a n t  p o i n t  a t  t h i s  s t a g e  i n  t h e  e l u c i d a t i o n  of the  framework; f u r t h e r  ex- 

p l o r a t i o n  work must be done t o  more f u l l y  eva lua t e  t he  s i t u a t i o n ,  l o c a l l y  a s  we l l  

a s  over  broader a r eas  w i t h i n  t h e  d i s t r i c t .  

Thus, perhaps a t  t h e  S i l v e r  Fox a r e a  we s e e  a  h igher  (o r  more marginal)  f a c i e s  

(a  cupola?)  of a  l a r g e r  sub jacen t  p l u t o n i c  body. C e r t a i n l y  t h e  i n c r e a s i n g l y  a c i d i c  

n a t u r e  (g ranod io r i t e s )  of some of t h e  g r a n i t o i d s  i n  t h e  Pedro Dome a r e a  suggest  

a r e a l  v a r i a b i l i t y  i n  fundamental accord wi th  t h i s  sugges t ion ,  and t h e  presence of 

t h e  g r a n i t i c  rocks i n t r u s i v e  i n t o  t h e  more mafic ones on and a d j a c e n t  t o  t h e  S i l v e r  

Fox c la ims  f u r t h e r  s u b s t a n t i a t e s  t h i s .  The occurrence of a somewhat l a r g e r  p lu ton ic  

body, comprised p r imar i ly  of g r a n i t i c  rocks ,  i n  t he  Gilmore Dome a r e a  nearby a l s o  

seems t o  i n d i c a t e  an extended sequence of igneous events  which, when b e t t e r  under- 

s t o o d ,  ought t o  o f f e r  enhanced p rospec t s  f o r  exp lo ra t ion  f o r  economic minera l iza t ion .  

Of i n t e r e s t  i n  t h e  S i l v e r  Fox s e t t i n g  i s  t h e  f a c t  t h a t ,  p r i o r  t o  encounter ing the  

f a u l t e d  b lock  conta in ing  t h e  molybdenite-bearing v e i n s ,  t h e  mining opera t ion  had 

been fo l lowing  a  f i s s u r e  v e i n  p a t t e r n  predominantly made up of p y r i t e ,  w i t h  as- 

s o c i a t e d  galena ( a rgen t i f e rous )  and some s p h a l e r i t e ,  and s c h e e l i t e  - + powe l l i t e  has 

a l s o  been found i n  t h e  a r ea .  A marked zoning of t h i s  v e i n  system had been observed, 

from gold-si lver- lead o r e s ,  t h r  ougb gold-si lver- lead f z i n c ,  i n t o  t h e  p re sen t  gold- 

s i lver - lead-z inc  + molybdenum a s s o c i a t i o n ,  over a  depth  of some 85 f e e t  i n  the  mine 

workings. Thus, the  newly encountered mine ra l i za t ion  seems t o  r e p r e s e n t  a  cont inua t ion  

of t h i s  zonat ion p a t t e r n  of i nc reased  maximum temperature of format ion  a s  a  func t ion  

of depth.  
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A s  mentioned e a r l i e r ,  depending upon one 's  p r e d i l e c t i o n s  f o r  any p a r t i c u l a r  

t h e o r i e s  o r  models of o r e  genes i s ,  v a r i o u s  i n t e r p r e t a t i o n s  might be made of t h e  

p r e s e n t l y  a v a i l a b l e  information. Thus, f o r  example, i t  does perhaps appear 

l i k e l y  t h a t  t h e  molybdenite occurrence i n  t h e  S i l v e r  Fox mine r e p r e s e n t s  a t y p i c a l  

quar tz -ve in  molybdenite stockwork a s s o c i a t i o n .  On the o the r  hand, t h e  sugges t ion  

of a s s o c i a t e d  copper mine ra l i za t ion  might imply some f u r t h e r  thoughts  regard ing  

t h e  p o s s i b i l i t y  of a "porphyry" d e p o s i t  s i t u a t i o n  of some s o r t ,  perhaps s i m i l a r  

t o  t h e  many o t h e r s  elsewhere. Deposi ts  of t h e  l a t t e r  type have been ex tens ive ly  

and i n t e n s i v e l y  s tud ied ,  and r epor t ed  on by au tho r s  f a r  too numerous t o  c i t e  here.  

Among summary papers ,  t he  c o n t r i b u t i o n s  of S i l l i t o e  (1973) and of Lowell and 

G u i l b e r t  (1970) might be deemed r e p r e s e n t a t i v e  of t he  more widely accepted models, 

and thus  b e  u s e f u l  i n  t he  p r e s e n t  con tex t  i n  endeavoring t o  p l a c e  t h e  S i l v e r  Fox 

occurrence  i n  some perspec t ive .  The c i t e d  papers  should be consul ted  f o r  d e t a i l s ,  

w e  have merely s e l e c t e d  one f i g u r e  from each ,  and presented them as F igu res  3 and 

4 ,  f o r  purposes of t h e  p re sen t  r e p o r t .  These f i g u r e s  show t h a t  t h e  mine ra l  as- 

semblages which we  have observed i n  t he  p r e s e n t  s tudy  can be ass igned  t o  t h e  "Q - 
K-feld-~i+ser+anh" - - f i e l d  of Lowell and G u i l b e r t ,  o r  t he  analogous "potassium s i l i c a t e -  

s e r i c i t e "  f i e l d s  of S i l l i t o e .  F u r t h e r  d i scuss ion  of the  r e l a t i o n s h i p s  a t  t h i s  

t ime seems somewhat premature, g iven  t h e  pre l iminary  na tu re  of t h e  p r e s e n t  paper ,  

b u t  c e r t a i n l y  i t  would appear t h a t  t h e  p o s s i b i l i t i e s  a r e  i n t r i g u i n g ,  t o  s ay  t h e  

least . 
CONCLUSIONS 

Depending upon the  credence one p l a c e s  i n  models of t h i s  s o r t ,  i t  would thus  

appear  t h a t  t h e  observed r e l a t i o n s h i p s  i n  t h e  S i l v e r  Fox a r e a  are sugges t ive  of a 

s i t u a t i o n  warran t ing  f u r t h e r  s t u d y ,  a s  w e l l  a s  poss ib ly  i n d i c a t i n g  t h e  n a t u r e  and 

d i r e c t i o n  t h a t  f u t u r e  exp lo ra t ion  e f f o r t s  might most p r o f i t a b l y  cons ider .  

The p r e s e n t  au thors  a r e  c u r r e n t l y  involved i n  i n v e s t i g a t i n g  v a r i o u s  geochemical 

and minera logic  a spec t s  of t h e  su lph ide ,  s i l i c a t e ,  and o t h e r  a l t e r a t i o n  phases ,  and 
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Figure 3 .  From Lowell and Guilbert, 1970. 

Idealized cross section of a typical, simple porphyry copper deposit showing its position at the boundary between 
plutonic and volcanic environments. Vertical and horizontal dimensions are meant to be only approximate. 

Figure 4 .  from S i l l i t o e ,  1973. 



we p lan  t o  r e p o r t  on t h i s  work i n  the  near f u t u r e .  
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APPENDIX A.  

Petrographic Analyses 
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Commentary : 

This  specimen shows t h e  a l t e r a t i o n  sequence K-feldspar,s i l i f icat ion,  c a l c i t e  q u i t e  wel l ,  superimposed 
on a  p o r p h y r i t i c  t o n a l i t e .  The s t a g e s  observed are: 

1. c r y s t a l l i z a t i o n  o f  phenocryst  of  p l ag ioc l a se ,  amphibole, +_ b i o t i t e ,  magne t i t e / i lmen i t e  

2. c r y s t a l l i z a t i o n  o f  m a t r i x  quar tz ,  b i o t i t e ,  p l ag ioc l a se ,  minor K-feldspar  

3. Potassium i n t r o d u c t i o n  a long  f r a c t u r e s ,  w i th  K-feldspar replacement of p l a g i o c l a s e  and s e r i c i t e ,  
a s  w e l l  a s  c r y s t a l l i z a t i o n  o f  K-feldspar  i n  v e i n s  

4. S i l i c a  i n t r o d u c t i o n  a long  t h e  same f r a c t u r e s ,  broadening o f  t h e  ve ins ,  engulfment o f  vein-marginal 
K-feldspar ,  c r y s t a l l i z a t i o n  o f  qua r t z  and minor molybdenite i n  veins .  

5: In t roduc t ion  o f  c a l c i t e  depos i t i ng  phase a long  a  new s e t  o f  f r a c t u r e s  o r i e n t e d  t r a n s v e r s e l y  t o  t h e  
e a r l i e r  ones. C a l c i t e  c r y s t a l l i z e s  i n  ve ins ,  and a l s o  r e p l a c e s  p r e - e x i s t i n g  rnafic m i n e r a l s  
proximal t o  vein,  + formation of  c h l o r i t e / s e r p e n t i n e  phases. I n h a n d  specimen, t h i s  sample shows 
s l i ckens ided  s u r f a c e s  a long  t h i s  s e t  of  f r a c t u r e s ,  a long wi th  t r a c e s  of  smeared-out p y r i t e ,  copper- 
s t a i n i n g  and p o s s i b l e  galena on these  su r f aces .  



PETROGR.PBIC ANALYSIS 

Specimen Number: 73-51-B Location: S i l v e r  Fox mine, Sept. 1973 

Desc r ip t i on  of Ninerals : 

Name - 
Quartz 

Shape Size (mm) 

anhedral  < 0.3 
& 
2.5+< 

Plag ioc l a se  euhedra l  2.2+< 
& 

4 0 . 3  

B i o t i t e  subbedral  4 0.7 

K- f e l  dspar  sub-anhedral 4 0.3 

Amphibole sub-anhedral < 1.0 

C a l c i t e  i r r e g u l a r  v a r i a b l e  

Modal H 

30 

Remarks 

m a t r i x ;  
& 

ve ins  

s t r o n g l y  t o  s e r i c i t e  $- phenocrysts,  zoned 
K-feldspar;  & and twinned, 
s t r o n g l y  t o  K-feldspar  An40-30; & m a t r i x  

moderately t o  c h l o r i t e  mostly primary 

some ( ? )  primary 
most ly  r ep l ac ing  
p l a g i o c l a s e  

moderately t o  b i o t i t e  
+ c h l o r i t e  - 

l a s t  s tage ,  a long  
f r a c t u r e s  

assoc.  wi th  b i o t i t e ,  
and wi th  qua r t z  v e i n s  

t r a c e  ~ a g n e t i t e l  sub -anhedral 1 . W  < 
I lmeni te  

+ Molybdenite - 
Commentary : 
Sequence o f  even t s  d i s c e r n i b l e :  

1. C r y s t a l l i z a t i o n  o f  phenocrysts  of  p l ag ioc l a se ,  amphibole, b i o t i t e ,  + magne t i t e / i lmen i t e ( ? )  

2. C r y s t a l l i z a t i o n  o f  m a t r i x  quar tz ,  p l ag ioc l a se ,  mafics ,  some(?) K-feldspar  





pETROGR !PHIC ANALYSIS 

Specimen Number: 73-55 Locat ion  : S i l v e r  Fox mine. S e ~ t .  1973 

Texture : Porphyr i t i c  Structure: Veined 

iiisc. : T o n a l i t e  (moderately a l t e r e d )  

Desc r ip t i on  of Minerals: 

Name - Shape =(m) 

Quartz anhedra l  < 0.5 

Remarks 

m a t r i x  

P l ag ioc l a se  euhedral-  l . O +  4 
subhedral  & 

0.4 

s t rong ly  t o  s e r i c i t e  
2 K-feldspar  

phenocrysts,  zoned and 
twinned, rins fresh; 
& m a t r i x  

B i o t i t e  subhedral  < 0.6 moderately t o  chlo-  
r i t e  + opaques 

mos t ly  primary 

s l i g h t l y  t o  b i o t i t e  
+ opaques - 

somewhat g l m e r o -  
p o r p h y r i t i c ;  co lo r -  
l e s s  t o  l i g h t  green-blue 

Amphibole sub-anhedral 3 .W < 

v a r i a b l e  K-feldspar anhedral  a l l  (?) replacement, 
e s p e c i a l l y  of p lag io-  
c l a s e ,  and concent ra ted  
a long  v e i n s  

i n  l a t e  v e i n l e t s  C a l c i t e  i r r e g u l a r  v a r i a b l e  

v a r i a b l e  ~ a g n e t i t e /  i r r e g u l a r  
i lmen i t e  

a s soc i a t ed  wi th  
b i o t i t e  

t r a c e  t o  leucoxene 
(some wi th  opaque 
cores )  

a s soc i a t ed  w i th  
c a l c i t e  v e i n l e t s ,  
a s  pods and l e n s e s  

p y r i t e /  i r r e g u l a r  
cha l copyr i t e  

v a r i a b l e  trace 



Commentary : 

This  specimen shows t h e  g e n e t i c  r e l a t i o n s h i p s  p a r t i c u l a r l y  wel l :  

1. C r y s t a l l i z a t i o n  of  phenocrysts  o f  p l ag ioc l a se ,  amphibole, perhaps some b i o t i t e .  

2. C r y s t a l l i z a t i o n  o f  m a t r i x  of  p l ag ioc l a se ,  quar tz ,  b i o t i t e ,  perhaps some primary K-feldspar.  

3. S e r i c i t i z a t i o n  o f  p l a g i o c l a s e  ( e s p e c i a l l y  t h e  co re s ) ;  + amphibole a l t e r i n g  somewhat t o  
b i o t i t e  + opaques(?). 

4. K-feldspar metasomatism along f r a c t u r e s  due t o  deformational  s t r e s s  (occur a t  same t imes  a s  
s t e p  3, perhaps?) 

5 .  Fe ldspa th i za t i on  from the  ve ins  i n t o  t h e  country rock, wi th  p r e f e r e n t i a l  replacement o f  ma t r ix  
p l ag ioc l a se  (and a l s o  t o  a  l e s s e r  degree  o f  phenocryst p l a g i o c l a s e )  

6. See j u s t  a  h i n t  o f  s i l i c a f i c a t i o n  i n  t h i s  specimen (c f .  o t h e r  samples from mine a r e a )  

7. C r y s t a l l i z a t i o n  of  c a l c i t e  a long s t a g e  4 f r a c t u r e s ,  a s  we l l  a long  f r a c t u r e s  o r i e n t e d  t r a n s v e r s e l y  
t o  t h e s e  e a r l i e r  ones. 

8 .  Deposi t ion o f  minor su lph ides  ( p y r i t e l c h a l c o p y r i t e  + galena(?)  a long  both s e t s  o f  f r a c t u r e s ) .  

NOTE: The c h l o r i t i z a t i o n  o f  b i o t i t e  s t a g e  is  undetermined; it could be a s  e a r l y  a s  t h e  "normal" 
d e u t e r i c  process  p r i o r  t o  s t a g e  3, o r  during any of  t h e  l a t e r  s t ages .  



PETROGRIPHIC ANALYSIS 

Specimen Number: 72-401 Location: U. S.B.M. trench on Silver Fox claim 
to west of Silver Fox mine "72-7-30-5" 

Texture : Porphyritic Structure: 

Description of Hinerals: 

Name - Shape Size (mm) 

Quartz anhedral < 0.5 
Plagioclase euhedral- 1.3+ < 

subhedral & 
< 0.5 

Biotite sub-anhedral < 1.0 

K-feldspar anhedral variable, 
patchy 

Amphibole subhedral 3.04- < 

Modal X 

2 7 

Afteratson Remarks 

matrix only 

strongly to sericite; phenocrysts (few), 
& fresh, with zoned and twinned; 
sericite cores & matrix; zoned and 

twinned, An 40t  

moderately to some fresh, some 
chlorite completely altered 

apparent 1 y primary, 
and late-stage 

moderately to 
chlorite 

phenocryst s, 
primarily 

Commentary : 

A medium-fine grained porphyritic granodiorite. 



PETROGR l?IIIC ANALYSIS 

Specimen Number: TIM 72-402 Location: Prospect p i t  on Silver Fox claim, west of  
Silver Fox mine 

Texture: Granitoid - cataclast ic  Structure: 

Llisc. : Granite 

Description of Ilinerals: 

Name - Shape Size (mm) - 
Quartz anhedral - +6.0(?) 

Plagioclase euhedral- - +3.0(?) 
subhedral 

Orthoclase subhedral- - +6.0(?) 
microperthite euhedral 

Magnetite sub-euhedral (0.5 

Modal X 

35 

Alteratson Remarks 

moderately broken up 

strongly t o  s e r i c i t e ,  
e tc .  and moderately 
broken up 

34 moderately broken 

trace to  hematite 

Commentary : 

Coarse-medium grained granite 





PETROGR FHIC ANALY SI 5 

Specimen Number: ?M 72-398 Location: North of S i l v e r  Fox claims, towards 
Pedro Dome 

Texture : P o & r i t i ~ - s e r i a t e  Structure: Veined 

Liisc. : Quartz monzodiorite/granodiorite 

Description of Ilinerals: 

Name - Shape Size (mm) - 
Quartz anhedra l  < 0.4 

Plag ioc lase  euhedral-  1.3 and <;+ 
subhedral  0.7 and < 

K-feldspar anhedra l  4 0.4 

B i o t i t e  subhedral  1.0+ < 

Amphibole subhedral 1.2 and 4 
& C 0.5 

~ a g n e t  i t e /  sub-anhedral (0.2 
I lmeni  t e 

Modal X 

16 

t r a c e  

Remarks 

l a t e ,  i n t e r s t i t i a l ;  and 
i n  v e i n s  ((0.7m1-n) 

moderately s t rong ly  phenocrysts ;  & matrix,  
t o  s e r i c i t e ;  & A n 4 ~ 6 ;  both zoned 
f a i r l y  f r e s h  and twinned 

l a t e ,  i n t e r s t i t i a l ,  
and apparent ly  primary 

s l i g h t l y  t o  c r y s t a l l i z e s  wi th  and 
c h l o r i t e  a f t e r  amphibole 

moderately t o  phenocrysts,  sub-zoned; 
b i o t i t e  + c h l o r i t e  & matrix 

moderately t o  a s soc i a t ed  (o f t en  precedes)  
hemat i te  b i o t i t e  
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DM-1 1 
Rev. 10167 Report No. 

STATE OF ALASKA 
Department of Notural Resources 
DIVISION OF MINES AND GEOLOGY 

Date of Report 1973 

Box C, College, Alaska 99701 

LABORATORY ANALYSIS REPORT 
 or Thomas C. Mowatt Address 

E. Ounces Per Parts Per Mil l ion 
Ton - 

Number of Samples Date Sample Recetved 

Work Done: A. X-ray flourescence quant. 0 semi-quont. E. Atom~c absorptton quant. 0 semi-quant. 

(for Analyst B. X-ray diffraction (7 F. Fire assay G. Microscopic examtnotion 
see below) C. Spectrographic quant. semi-quant. H. Other (Specify) (7 

D. Spectroscopic 0 I. Ultraviolet light 

AR Sol. 
W t .  per Cent 

Gold S i lver  Copper Lead Zinc Molybdenum Calcium Iron I - - 

ANALYSIS OR IDENTIFICATION LABORATORY 
NUMBER 

N i l  0.049 

N i l  0.064 

N i l  0.043 

N i l  0.058 

N i l  0.069 

N i l  0 .064 

N i l  0.061 

N i l  0.064 

SAMPLE 
MARKED 

E. Donald R. Ste in  
ANALYST 8 WORK DONE 

ANALYST 8 WORK DONE 

LABORATORY SUPERVISOR 
ANALYST 8 WORK DONE 

NOTE: Samples discorded after 60 days and pulps after 6 months unless instructed otherwise. 
U 0 0 1 €  IUSlNLSS FORUS, INC. Y 


