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STATE OF ALASKA 
Department of Natural  Resources 

DIVISION OF GEOLOGICAL & GEOPHYSICAL SURVEYS 

According t o  Alaska S t a t u t e  41,  the  Alaska 
Div is ion  of Geological  and Geophysical Surveys is 
charged with conducting ' geo log ica l  and geophysical  
surveys t o  determine the  p o t e n t i a l  of Alaska Lands 
f o r  product ion of me ta l s ,  m ine ra l s ,  f u e l s ,  and geo- 
thermal r e sou rces ;  t h e  l o c a t i o n s  and supp l i e s  of 
ground waters  and c o n s t r u c t i o n  m a t e r i a l s ;  t h e  
p o t e n t i a l  geo logic  hazards  t o  b u i l d i n g s ,  r oads ,  
b r i d g e s ,  and o t h e r  i n s t a l l a t  i ons  and s t r u c t u r e s ;  
and s h a l l  conduct o the r  surveys and i n v e s t i g a t i o n s  
a s  w i l l  advance knowledge of t he  geology of 
Alaska. ' 

I n  a d d i t  i o n ,  t he  D iv i s ion  s h a l l  c o l l e c t ,  eval- 
u a t e ,  and publ i sh  d a t a  on t h e  underground, s u r f a c e ,  
and c o a s t a l  waters  of t he  s t a t e .  It s h a l l  a l s o  
process  and f i l e  d a t a  from water -wel l -dr i l l  ing 
l o g s .  

DGGS per forms numerous func t ions ,  a1 1 under 
t h e  d i r e c t i o n  of t h e  S t a t e  Geologist---resource 
i n v e s t i g a t i o n s  ( i nc lud ing  mine ra l ,  petroleum, and 
water r e s o u r c e s ) ,  geologic-hazard and geochemical 
i n v e s t i g a t i o n s ,  and informat ion  s e r v i c e s .  

Admin i s t r a t i ve  func t ions  a r e  performed under 
t h e  d i r e c t i o n  of t h e  S t a t e  Geo log i s t ,  who maintains  
h i s  o f f i c e  i n  Anchorage (3001 Porcupine D r . ,  
99501, ph 274-9681). 

This  r epo r t  is f o r  s a l e  by DGGS fo r  $1. It may be inspec ted  a t  any of 
t h e  four  DGGS information o f f  i c e s :  Alaska Nat iona l  Bank of t he  North Bldg, 2nd 
F l o o r ,  Geis t  Rd and Un ive r s i t y  Ave, Fairbanks;  323 E. 4 t h  Ave., Anchorage; 230 
So. F rank l in  S t ,  Juneau; and the  S t a t e  Of f i ce  Bldg, Ketchikan. Mail o rde r s  
should be addressed t o  DGGS, P.O. Box 80007, Col lege,  AK 99701. 
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GEOLOGY AND GROUND MAGNETOMETER SURVEY OF THE YELLOW PUP TUNGSTEN DEPOSIT, 
GILMORE DOME, FAIRBANKS MINING DISTRICT, ALASKA 

BY 
M.S. Robinson 

INTRODUCTION 

During p a r t s  o f  t h e  1979-81 f i e l d  s e a s o n s ,  i n v e s t i g a t i o n s  were conducted on 
Gilmore Dome t o  b e t t e r  unders tand t h e  n a t u r e  and source  of t h e  t u n g s t e n  
m i n e r a l i z a t i o n  i n  t h e  a r e a .  

The Yellow Pup t u n g s t e n  d e p o s i t  is l o c a t e d  1 4  a i r  m i l e s  n o r t h e a s t  of Fa i rbanks  
f i g .  1 .  The d e p o s i t ,  a c c e s s i b l e  v i a  t h e  S t e e s e  Highway and a  s e r i e s  of d i r t  
r o a d s ,  o c c u r s  at t h e  1 , 9 0 0 - f t  e l e v a t i o n  near  t h e  head of Yellow Pup Creek,  a  
t r i b u t a r y  o f  P e a r l  and F i s h  Creeks ( f i g .  1) .  Elmer S t o h l ,  Wil l iam B i r k l i d ,  and 
M.S. Anderson d i scovered  t h e  Yellow Pup d e p o s i t s  i n  1943. During t h e  l a s t  4  
y e a r s ,  Vincent  Monzulla has  shipped s e v e r a l  tons  of high-grade t u n s t e n  con- 
c e n t r a t e s  and has  s t o c k p i l e d  a  l a r g e  amount of unmilled o r e .  

REGIONAL GEOLOGIC SETTING 

The Gilmore Dome a r e a  is p a r t  of a  r e g i o n a l  polymetamorphic t e r r a n e  known as  
t h e  Yukon-Tanana Upland metamorphic complex, of lower Pa leozo ic  o r  Precambrian 
age  ( ~ o s t e r  and o t h e r s ,  1 9 7 1 ) .  The a r e a ,  thought t o  be e q u i v a l e n t  t o  t h e  Yukon 
C r y s t a l l i n e  Ter rane  ( ~ e m p l e m a n - ~ l u i t ,  1975) ,  is composed of a  wide v a r i e t y  of 
s c h i s t s ,  q u a r t z i t e s ,  c a r b o n a t e s ,  a m p h i b o l i t e s ,  e c l o g i t e s ,  g n e i s s e s ,  and o t h e r  
rock  t y p e s .  

The Fa i rbanks  S c h i s t ,  an in formal  rock  u n i t  about 5 ,000 f r  t h i c k ,  o c c u r s  
throughout  t h e  Fa i rbanks  mining d i s t r i c t  and is composed predominant ly  of 
muscov i te -quar tz  s c h i s t ,  b i o t i t e - m u s c o v i t e - q u a r t z  s c h i s t ,  and q u a r t z i t e .  
In te rbedded  w i t h  t h i s  u n i t  i s  a  sequence of rocks  known i n f o r m a l l y  a s  t h e  
C l e a r y  Sequence,  which is composed of f e l s i c  s c h i s t ,  f e l s i c  q u a r t z  s c h i s t ,  
a c t i n o l i t i c  g r e e n s c h i s t ,  impure m a r b l e s ,  c a l c - s i l i c a t e  beds ,  and micaceous 
s c h i s t  and q u a r t z i t e  i n d i s t i n g u i s h a b l e  from t h o s e  of t h e  Fa i rbanks  S c h i s t  u n i t .  
The f e l s i c  and mafic  rocks  i n  t h e  Clea ry  Sequence a r e  b e l i e v e d  t o  be o f  
v o l c a n i c  and v o l c a n i c l a s t i c  o r i g i n ;  t h e y  h o s t  most of t h e  g o l d ,  antimony, and 
t u n g s t e n  d e p o s i t s  i n  t h e  d i s t r i c t .  

L o c a l l y  i n t r u d i n g  t h e  Fa i rbanks  S c h i s t  package a r e  f e l s i c  t o  i n t e r m e d i a t e  
Mesozoic i n t r u s i v e  r o c k s .  Rocks i n  t h e  c o n t a c t  zones su r rounding  t h e  i n t r u -  
s i o n s  have been t h e r m a l l y  and c h e m i c a l l y  a1 t e r e d  and l o c a l l y  m i n e r a l i z e d .  

A t  t h e  Yellow Pup t u n g s t e n  d e p o s i t ,  t h e  rocks  a r e  dominated by a  h o r n f e l s e d  
sequence of f e l d s p a r  q u a r t z  s c h i s t ,  b i o t i t e - m u s c o v i t e - q u a r t z  s c h i s t ,  muscovi te  
q u a r t z  s c h i s t ,  ca lc -amphibo l i t e ,  and marb le .  These rocks  a r e  b e l i e v e d  t o  be 
p a r t  of t h e  C l e a r y  Sequence t h a t  has  been a l t e r e d  by t h e  i n t r u s i o n  of t h e  G i l -  
more Dome s t o c k .  

GEOLOGY OF THE YELLOW PUP MINE SITE 

The tungs ten-bear ing  rocks  a t  t h e  Yellow Pup Mine s i t e  a r e  marb le ,  calc-amphi- 
b o l i t e s  , and s i l i c e o u s  c a l c - s i l i c a t e  rocks  t h a t  form d i s t i n c t i v e  s t r a t a b o u n d  



Figure  1. Locat ion map. 

l a y e r s  w i t h i n  a  package of rocks dominated by ba r r en  mica s c h i s t ,  q u a r t z  
s c h i s t ,  and q u a r t z i t e .  The marble is g e n e r a l l y  h igh ly  c r y s t a l l i n e  and i s  com- 
posed of a  complex mosaic of anhedral  c a l c i t e  intergrown with blue-green horn- 
b lende ,  d i o p s i d e ,  and g a r n e t .  The marble occurs  i n  i r r e g u l a r  l e n t i c u l a r  masses 
t h a t  c o n t a i n  only  sporadic  s c h e e l i t e  c o n c e n t r a t i o n s .  

Two d i s t i n c t  types of ca lc -amphibol i tes  a r e  present  i n  the  Yellow Pup Mine 
a r e a .  The f i r s t  and most common occurs  a s  t h i n  zones of ep ido te  amph ibo l i t e  
( p l .  1 )  t h a t  p a r a l l e l  t he  composi t ional  l a y e r i n g  in  t he  s c h i s t  package. These 
rocks  a r e  c h a r a c t e r i z e d  by t h e i r  high s i l i c a  c o n t e n t ,  l igh t -green  t o  dark-brown 
c o l o r ,  and sporadic  schee l  i t e  and powell i t e  c o n c e n t r a t i o n s .  The ep ido te  
amphibol i te  l a y e r s  a r e  present  i n  t he  southern  and sou theas t e rn  pa r t  of the  map 
a r e a  and can be t r aced  ac ros s  the  map a rea  through s e v e r a l  su r f ace  t renches  
( p l .  1). P e t r o g r a p h i c a l l y ,  t h e  ep ido te  amphibol i tes  a r e  g e n e r a l l y  composed of 
30 t o  40 percent  q u a r t z ,  20 t o  25 percent  blue-green hornblende,  20 t o  40 
percent  e p i d o t e ,  up t o  10 percent  c h l o r i t e ,  and minor c a l c i t e  and s e r i e i t e .  
S c h e e l i t e  concen t r a t ions  a s  h igh  as  5 percent  by volume a re  present  LscalPy, 
a l though the  average modal tungs ten  c o n c e n t r a t i o n  is much lower. The o t h e r  
type  of calc-amphibol i te  i n  t he  a r e a  ( p l .  1) occurs  i n  a  2-m-thick l aye r  i n  the 
main open c u t .  P e t r o g r a p h i c a l l y  t h i s  ca lc -amphibol i te  i s  composed o f  20 t o  30 
percent  blue-green hornblende,  20 t o  30 percent  q u a r t z ,  5 t o  10 percent  



t r e m o l i t e ,  muscovi te ,  ep ido te ,  c l i n o z o i s i t e ,  g a r n e t ,  p l a g i o c l a s e ,  and c h l o r i t e .  
S c h e e l i t e  concen t r a t i ons  as high a s  10  percent  a r e  presen t  l o c a l l y .  

The diopside-bear ing calc-amphibol i te  u s u a l l y  con ta in s  more mineral  phases than 
t h e  ep ido te  amphibol i te  . The d i f f e r e n c e  i n  minera l  abundance may be expla ined  
by a  h igher  calcium content  i n  the  p r o t o l i t h  of t he  diopside-bear ing v a r i e t y .  

A t  t h e  Spruce Hen tungs ten  prospec t ,  about 5  mi l e s  southwest of t h e  Yellow Pup 
( f i g .  11,  c a l c - s i l i c a t e  rocks ,  a l s o  be l ieved  to  belong to  t he  Cleary Sequence, 
con ta in  s c h e e l i t e  and a t  l e a s t  two gene ra t i ons  of g a r n e t ;  t he  e a r l i e s t ,  a  
l ight-brown v a r i e t y ,  is probably the  r e s u l t  of a  r eg iona l  metamorphism. The 
second type is a  dark-brown i ron- r ich  v a r i e t y  t h a t  c l e a r l y  c r o s s c u t s  and sur-  
rounds t he  e a r l i e s t  formed ga rne t ;  i t  may have developed during ho rn fe l s ing  
a s soc i a t ed  with t he  i n t r u s i o n  of t h e  Gilmore Dome s t o c k  (R.  Newberry, pers .  
commun., 1981) .  

The rocks hos t i ng  the  tungsten-bearing beds i n  t he  Yellow Pup Mine a r e a  a r e  
mainly p e l i t i c  s c h i s t s  and q u a r t z i t e .  The p e l i t i c  s c h i s t s  a r e  t y p i c a l l y  dark- 
brown t o  brown f ine-  t o  medium-grained ga rne t -b io t i t e - f e ld spa r  qua r t z  s c h i s t  
and light-brown t o  brown f ine -  t o  medium-grained muscovite quar tz  s c h i s t .  
P e t r o g r a p h i c a l l y ,  the  f e l d s p a r  qua r t z  s c h i s t  i s  composed of up t o  50 percent  
q u a r t z ,  5  t o  15 percent  p l a g i o c l a s e  (An40-45), 5  t o  10 percent  potassium 
f e l d s p a r ,  20 t o  40 percent  muscovite,  and 5  t o  20 percent  b i o t i t e .  The 
muscovite qua r t z  s c h i s t  i s  u sua l ly  composed of up t o  50 percent  q u a r t z ,  30 t o  
40 percent  muscovi te ,  5  t o  10 percent  potassium f e l d s p a r ,  minor b i o t i t e ,  and 
accessory  tourmaline,  s p i n e l ,  g a r n e t ,  and t r e m o l i t e .  Loca l ly ,  the  muscovite 
s c h i s t  con ta in s  app rec i ab l e  c h l o r i t e .  Most of t he  p e l i t i c  s c h i s t s  con ta in  
l a r g e  r o s e t t e s  of deeply r e s o r b t i v e  b i o t i t e  t h a t  c ros scu t  t he  metamorphic 
f a b r i c  of t h e  p e l i t  i c  rocks ,  which probably r e f l e c t s  l a t e  ho rn fe l s ing  of t he se  
rocks .  Some of t h e  more alumina-rich rocks con ta in  l a r g e  a n d a l u s i t e  
po rphyrob la s t s  5 mm i n  d i a ,  which may a l s o  r e f l e c t  ho rn fe l s ing  accompanying 
i n t r u s i o n  of t h e  Gilmore s tock .  

MINERALIZATION 

Tungsten m i n e r a l i z a t i o n  a t  t h e  Yellow Pup depos i t  c o n s i s t s  of s c h e e l i t e  i n  
calc-amphibol i te  l a y e r s  wi th in  t he  metamorphic rock sequence. The amphibol i te  
zone c u r r e n t l y  being mined from a  small  open-cut near  t he  no r theas t e rn  corner  
of  t h e  map a r e a  ( p l .  1 )  is  about 2 m t h i c k  and c o n s t i t u t e s  a  s t ra tabound ac- 
cumulation of s c h e e l i t e  t h a t  i s  bounded on top  and bottom by bar ren  p e l i t i c  
rocks .  In t h e  mine a r e a ,  the  minera l ized  horizon is arched i n t o  a  smal l ,  
north-plunging, assyrnetr ical  a n t i f o m  t h a t  f l a t t e n s  t o  t he  south,  where i t  i s  
t runca t ed  by a  high-angle f a u l t .  The e a s t e r n  limb of the  s t r u c t u r e  appears  t o  
have most of t h e  m i n e r a l i z a t i o n ,  although the  s i z e  and ex t en t  of t h e  
minera l ized  zone t o  t h e  e a s t  and west a r e  unknown. 

Other s c h e e l i t e  occurrences a r e  presen t  i n  t he  su r f ace  t renching  on t h e  Yellow 
Pup proper ty .  The m i n e r a l i z a t i o n  u s u a l l y  occurs  in  epidote-amphibol i t e  l aye r s  
t h a t  p a r a l l e l  t he  composi t ional  banding i n  t he  rock package. The s i z e  of t h e  
epidote-amphibol i te  zones vary ,  but none appear t o  be as l a r g e  o r  as high grade 
as t h e  calc-amphibol i te  zone c u r r e n t l y  being mined. The tungs ten  concentra-  
t i o n s  i n  continuous ch ip  samples (which average 15 l b )  ac ros s  t h e  zone is 
sporad ic  ( t a b l e  I ) .  



Table 1. Tungsten concen t r a t i ons ,  ch ip  samples. 

Length of Weighted average 
Sample sample ( f t )  tungs ten  conc. (%) 

The Yellow Pup p rope r ty  i s  t h e  ex tens ion  of t h e  Colbert  tungs ten  p rope r ty ,  
which occurs  about 1,500 f t  t o  t he  south.  S c h e e l i t e  occurs  i n  d i scont inuous  
calc-amphibol i te  zones exposed i n  su r f ace  t r ench ing  between the  two p rospec t s .  
Other s c h e e l i t e  lodes occur i n  t he  a r e a ,  and the  p r o b a b i l i t y  fo r  t h e  d i scovery  
of new tungs ten  m i n e r a l i z a t i o n  is  high.  

GROUND MAGNETOMETER SURVEY 

A ground magnetometer survey was made i n  conjunc t ion  with the  geologic  i n v e s t i -  
g a t i o n s  a t  t he  Yellow Pup proper ty  in  an e f f o r t  t o  determine i f  the  calc-amphi- 
b o l i t e  and ep ido te  amphibol i te  hor izons  can be d i f f e r e n t i a t e d  from o the r  rocks 
i n  t h e  s c h i s t  package. The survey was conducted with a  GM122 Geometries proton 
p reces s ion  magnetometer. 

A t o t a l  of 3,000 l i n e - f t  of surveying along s i x  l i n e s  was completed. Readings 
were taken a t  50-ft i n t e r v a l s  with t he  sens ing  head a t  a  cons t an t  4 f t  above 
t h e  ground. Background and temporal v a r i a t i o n s  were taken from magnetograms 
obta ined  from t h e  Nat ional  Oceanographic and Atmospheric Adminis t ra t ion  
Observatory i n  Fa i rbanks ,  and no l a r g e  magnetic d i s tu rbances  were de tec ted  dur- 
ing t h e  survey per iod .  A l l  magnetic readings were co r r ec t ed  fo r  d i u r n a l  v a r i a -  
t i o n  and converted t o  va lues  r e l a t i v e  t o  t h e  lowest reading taken on the  
p rope r ty .  The r e l a t i v e  magnetic d a t a  were then hand contoured and the  re -  
s u l t a n t  magnetic contour  map was superimposed on a  base map of the  Yellow Pup 
prospec t  s c a l e d  1 in .  t o  100 f t  ( p l .  1 ) .  The map shows the  l o c a t i o n  of pros- 
pec t  t r enches ,  open c u t s ,  and known tungs ten  m i n e r a l i z a t i o n .  A s t rong  north- 
ea s t - t r end ing  magnetic anomaly occurs  p a r a l l e l  t o  the  su r f ace  exposure of t he  
mine ra l i zed  calc-amphibol i t e  zone being mined; t h i s  anomaly appa ren t ly  r e f l e c t s  
t h e  composit i o n a l  banding i n  t he  s c h i s t  package. 

The s i z e  and coincidence of the  magnetic anomaly with the  calc-amphibol i t e  zone 
suggest  t h a t  ground magnetic surveys w i l l  be u se fu l  i n  t r a c i n g  amphibol i te  
zones such as  those  a s soc i a t ed  with tungs ten  m i n e r a l i z a t i o n  on Gilmore Dome. 

S O I L  SAMPLING 

Two types  of soi l -sampling programs were attempted on the Yellow Pup proper ty  
t o  determine t h e  a p p l i c a b i l i t y  of convent ional  soil-sampling techniques i n  t he  
s ea rch  f o r  unknown minera l ized  a r ea s .  



The f i r s t ,  a  base- l ine geochemical sampling program, was taken i n  an a r e a  of 
known tungs ten  m i n e r a l i z a t i o n ,  where recent  t renching  with a  hydrau l i c  backhoe 
had exposed a  good s o i l  p r o f i l e ,  from g r a s s  r o o t s  to  bedrock. Samples were 
c o l l e c t e d  from each s o i l  hor izon  a t  nine l o c a l i t i e s  to  determine which hor izon  
would y i e l d  the  bes t  metal  concen t r a t ion .  F igure  2 i s  a  d i a g r a m a t i c  repre- 
s e n t a t i o n  of  t h e  average meta l  concen t r a t ions  found a t  the  nine sample s i t e s  i n  
t h e  v a r i o u s  s o i l  ho r i zons .  

The s o i l s  i n  t h e  Yellow Pup a rea  a r e ,  f o r  t he  most p a r t ,  permanently frozen and 
poor ly  developed;  they  support  a  dense cover of dwarf b i r c h ,  black sp ruce ,  
wi l lows ,  and mosses of s eve ra l  v a r i e t i e s .  The A, s o i l  horizon i s  char- 
a c t e r i z e d  by p a r t i a l l y  decomposed and matted organic  m a t t e r ,  whereas t he  A s o i l  
ho r i zon  i s  a  da rk  s o i l  composed of mixed organic  and mineral  ma t t e r .  The A 
ho r i zon  is sepa ra t ed  from the  under ly ing  B hor izon  by a  zone of ox ida t ion  char- 
a c t e r i z e d  by a  l ight-brown t o  gray  zone wi th  some organic m a t e r i a l .  The B 
hor izon  i s  u s u a l l y  red-brown and con ta ins  only  minor organic  m a t e r i a l .  The C 
hor izon  i s  g e n e r a l l y  a  zone of very  low organic  m a t e r i a l  and mixed weathered 
bedrock. 

Close examination of f i g u r e  2 i n d i c a t e s  t h a t  l ead ,  z inc ,  and antimony a r e  
r e l a t i v e l y  enr iched  i n  t he  A, and A s o i l  hor izons  and a r e  r e l a t i v e l y  deple ted  
i n  t h e  B and C ho r i zons .  Copper i s  enr iched  i n  t he  A and B s o i l  hor izons  and 
r e l a t i v e l y  dep le t ed  in  the  A, and C ho r i zons .  Tungsten and manganese appear 
t o  be sympathet ic  and a r e  r e l a t i v e l y  enr iched  i n  t he  C s o i l  hor izon  and 
dep le t ed  i n  the  Ao, A, and B hor izons .  Table 2 l i s t s  the t r a c e  element con- 
c e n t r a t i o n s  f o r  t he  b a s e l i n e  s o i l  samples. 

Soil Coppot (wm)  
Horizon 10 20 30 

Laad ( P P ~ )  Zinc (ppm) 
100 200 50 100 

B.R. 

Soil 

1 B.R. 

Tungsten (ppm) Antimony (wm) Manganaaa (ppm) 

Figure  2 .  Trace-elemenc concen t r a t ions  in  va r ious  s o i l  ho r i zons .  
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Table 2 .  Base l ine  s o i l  geochemistry,  Yellow Pup Mine a r e a .  

concen t r a t i on  ( P P ~ )  
Sample d e s c r i p t i o n  Sample 

A - hor izon  s o i l  
B - hor i zon  s o i l  
Spoi l  p i l e  - 

contaminated 
C - horizon s o i l  
B - hor izon  s o i l  
B - hor izon  s o i l  
A - hor i zon  s o i l  
B - hor izon  s o i l  

C - hor izon  - 
bedrock 

A. - hor izon  s o i l  
A - hor izon  s o i l  
B - hor i zon  s o i l  
C - hor izon  s o i l  
C - hor izon  - 

bedrock 

A. - hor izon  s o i l  
A - hor izon  s o i l  
B - hor izon  s o i l  
C - hor izon  s o i l  

A, - hor izon  s o i l  
A - hor izon  s o i l  
B - hor izon  s o i l  
C - hor izon  s o i l  

A. - hor izon  s o i l  
A - hor izon  s o i l  
B - hor izon  s o i l  
C - hor izon  s o i l  



Table  2 ( c o n t  . )  

Concen t ra t  ion  ( ppm) 
Sam l e  Pb Mn Mo Cu Zn Ag Sb _ P - - - - - - -  S a m ~ l e  d e s c r i ~ t  i o n  

A, - h o r i z o n  s o i l  
A - hor izon  s o i l  
B - h o r i z o n  s o i l  
C - h o r i z o n  s o i l  

A. - h o r i z o n  s o i l  
A - h o r i z o n  s o i l  
B - h o r i z o n  s o i l  
C - h o r i z o n  s o i l  

A. - h o r i z o n  s o i l  
A  - h o r i z o n  s o i l  
B - h o r i z o n  s o i l  
C - h o r i z o n  s o i l  

A, - h o r i z o n  s o i l  
A - h o r i z o n  s o i l  
B - h o r i z o n  s o i l  
C - h o r i z o n  s o i l  

A, - h o r i z o n  s o i l  
A  - h o r i z o n  s o i l  
B - h o r i z o n  s o i l  
C - h o r i z o n  s o i l  

A, - h o r i z o n  s o i l  
A - h o r i z o n  s o i l  
B - h o r i z o n  s o i l  
C - h o r i z o n  s o i l  



Table 3 .  Yellow Pup rock-sample trace-element concen t r a t i on ,  1980. 

S amp 1 e 

80MR1 

2 

Quart z-muscov it  e- 
b i o t i t e  s c h i s t  

B io t i t e -qua r t z  
s c h i s t  with ca l -  
cium s i l i c a t e  
bands and CaW04 

Ca lc ium-s i l i c a t e  
rock with CaW04 

Muscovi te -b io t i t e  s c h i s t  
Qua r t z -b io t i t e  s c h i s t  
Calcium-s i l i c a t e  rock 
Calc ium-s i l ica te  rock 
Quartz-muscovite s c h i s t  
Calcium amphibol i t e  
Calcium amphibol i te  
Calcium amphibol i te  
Impure marble 
Calcium amphibol i t e  
Calcium amphibol i te  
Calcium amphibol i te  

Calcium s i l i c a t e  rock 
Calcium s i l i c a t e  rock 

with CaW04 
Calcium s i l i c a t e  rock 

with CaW04 
B i o t i t e  s c h i s t  
Calcium s i l i c a t e  rock 
Calcium s i l i c a t e  rock 

with Caw04 
Calcium s i l i c a t e  rock 

with CaW04 
Quar t z  f e l d s p a r  s c h i s t  
Q u a r t z  muscovite s c h i s t  
Quar tz  muscovite c h l o r i t e  

s c h i s t  
Calcium s i l i c a t e  rock 
Quar t z  muscovite c h l o r i t e  

s c h i s t  
Calcium s i l i c a t e  rock 



A second program, c o n s i s t i n g  of d e t a i l e d  s o i l  sampling, was undertaken in  t he  
Yellow Pup a r e a  t o  t e s t  whether C-horizon s o i l  samples, c o l l e c t e d  a t  25-ft 
i n t e r v a l s  across  the  prospect  a r e a ,  could d e l  i n e a t e  unknown tungs ten  mineral  i- 
z a t  ion.  

Examination of t he  tungs ten  concen t r a t i ons  i n  the  s o i l  samples on p l a t e  1 
i n d i c a t e s  t h a t  most of t he  known s c h e e l i t e  occurrences a r e  r e f l e c t e d  i n  
r e l a t i v e l y  h igher  tungs ten  concen t r a t i ons  i n  t he  C hor izon .  Some h igh  va lues  
a r e  a l s o  i nd i ca t ed  i n  a r ea s  were undiscovered m i n e r a l i z a t i o n  may be p r e s e n t .  

Table 3 l i s t s  t he  trace-element concen t r a t i ons  fo r  rock samples c o l l e c t e d  while 
mapping a t  t h e  Yellow Pup. 

CONCLUSIONS 

The tungs ten  d e p o s i t s  of t h e  Gilmore Dome a rea  a r e  hosted i n  what appears t o  be 
a  con tac t  metamorphosed metamorphic rock sequence of vo lcan ic  or  volcano-sedi- 
mentary o r i g i n ,  known as t he  Cleary Sequence. The tungsten m i n e r a l i z a t i o n  i s  
l o c a l i z e d  i n  s t ra tabound calc-amphibol i te  zones i n  the  metamorphic rocks pack- 
age. Coordinated s o i l  geochemical surveys and ground magnetic surveys may be  
u s e f u l  i n  t h e  search  f o r  unknown tungsten concen t r a t i ons  i n  the  Gilmore Dome 
a r e a .  
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