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SUMMARY 

I n  August, 1977 Welcome Nor th  Mines L t d . ,  i n  the  course o f  i t s  

Bas in  r eg iona l  p rospec t i ng  program found impor tan t  showings o f  tungsten,  

z i n c  and lead m i n e r a l i z a t i o n  i n  the  T i l l e i - T u s t l e s  Lake reg ion ,  Frances 

Lake map sheet ,  Yukon T e r r i t o r y .  The showings occur  i n  skarn aureo les  t o  

o r  w i t h i n  g r a n i t i c  s tocks o f  mid-Cretaceous age near t he  converg ing  head- 

waters  o f  the  Thomas R i ve r  and Shannon Creek. They l i e  approx imate ly  mid- 

way between the Robert Campbell and Cantung highways, some 3 2  m i l e s  t o  t he  

l a r g e  tonnages o f  r e l a t i v e l y  a c c e s s i b l e  schee l i  

l a r l y  i n t e r e s t i n g  i n  an economic sense. I n  add 

thousands o f  f ee t  w i t h i n  t he  g r a n i t i c  b a t h o l i t h  

unexamined areas t o  t he  i m p l i c a t i o n  o f  p o s s i b l e  

t e - r i c h  

i t i o n ,  

, opens 

m i  nera 

n o r t h  o f  the  former and 28 m i l e s  t o  the  west o f  t he  l a t t e r .  

A s t a k i n g  program d u r i n g  August and September, 1977 covered t he  

most appa ren t l y  s i q n i f i c a n t  o f  t he  showinas. Th i s  s t a k i n g  i nc l uded  the  

WOAH-TAI m inera l  c l a i m  qroup. Very p r e l i m i n a r y  qeo loq i ca l  mapping, 

p rospec t i ng  and sampl ing were conducted on the  more impor tan t  showings 

d u r i n g  September. The WOAH West Zone, which has the  p o t e n t i a l  t o  c o n t a i n  

skarn,  i s  p a r t i c u -  

i t s  l o c a t i o n ,  severa 

new, p r e v i o u s l y  

1 d e p o s i t i o n .  Work 

on t he  WOAH and upon o t h e r  occurrences w i t h i n  the  Basin P r o j e c t  Area sub- 

s t a n t i a t e s  t he  i n i t i a l  b e l i e f  t h a t  the  showings ho ld  s i g n i f i c a n t  economic 

p o t e n t i a l  and t h e r e f o r e  war ran t  an on-goinq program o f  e x p l o r a t i o n  and 

development. 

LOCATION AND ACCESS 

The l o c a t i o n  o f  the  WOAH-TAI c l a i m  group i s  i l l u s t r a t e d  on t he  

l o c a t i o n  map ( ~ i g :  1 ) .  The coord ina tes  f o r  t he  c l  

and 129'10' west. The WOAH Cla im Group i s  w i t h i n  

w h i t e  t h e  TAI c la ims  s t r a d d l e  N.T.S. 105H-14 and 

The p r o p e r t y  i s  l oca ted  i n  the  Loqan Mountains,  T i  

a im b l o c k  a r e  61'50' n o r t h  

N . R . S .  sheet 105H-14, 

15,  Frances Lake map sheet .  

l l e i - T u s t l e s  Lake area 



and t h e  p r i n c i p a l  known m i n e r a l  occu r rences  a r e  above t i m b e r l i n e  near  

t h e  c o n v e r g i n g  headwaters o f  t h e  Thomas R i v e r  and Shannon Creek. The 

WOAH d e p o s i t  l i e s  a t  an  approx ima te  e l e v a t i o n  o f  6,300 f e e t .  

Access t o  t h e  r e g i o n  can be ga ined  most c o n v e n i e n t l y  be h e l i -  

c o p t e r  f rom Ross R i v e r ,  110 m i l e s  t o  t h e  west ,  o r  f r o m  Watson Lake, 118 

m i l e s  t o  t h e  sou th .  A l t e r n a t e l y ,  d u r i n g  t h e  e x p l o r a t i o n  season, h e l i c o p t e r s  

based i n  t h e  r e g i o n  may be u t i l i z e d  i n  c o n j u n c t i o n  w i t h  f i x e d - w i n g  t r a v e l  

t o  T i 1  l e i  Lake.  

Even tua l  road access appears f e a s i b l e  f rom e i t h e r  t h e  Cantung 

road,  28 m i l e s  t o  t h e  e a s t ,  o r  f r o m  t h e  Robert  Campbell Highway, 32 m i l e s  

t o  t h e  s o u t h  ( ~ i c j .  2 ) .  

MINERAL CLAIMS 

The WOAH-TAI c l a i m s  a r e  l i s t e d  be low and a r e  i l l u s t r a t e d  on 

t h e  C l a i m  L o c a t i o n  Map ( p l a t e  1 ) .  

CLA l MS 

WOAH 1 -  8 

WOAH 9-16 

WOAH 17-20 

WOAH 21-40 

WOAH 41-56 

DATE RECORDED 

Sept .  9, 1977 

Sept.  3, 1977 

Sept .  9, 1977 

Sept .  14,  1977 

Sept .  16, 1977 

TA I 1-20 Sept .  14 ,  1977 

TAG NUMBERS 

TOTAL CLAIMS 76 
- - 
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GEOLOGY 

Regional Geology 

P lu tons  and assoc ia ted  skarn  depos i t s  i n  Selwyn F o l d  B e l t  l i e  

t o  t he  west o f  a  major  t e c t o n i c  h inge  l i n e  d e f i n e d  by t he  w e s t e r l y  s h a l i n g  

o u t  o f  Lower Pa leozo ic  carbonate rocks ( ~ a b r i e l s e  and Reesor, 1974,  p. 130). 

Skarns i n  t he  Selwyn Fo ld  B e l t  area a re  hosted by upper P r o t e r o z o i c  t o  

Devono-Miss iss ipp ian q i o g e o c l i n a l  sedimentary rocks ,  p redominan t l y  i n t e r -  

bedded sha le  and carbonate.  

As a group the  p l u tons  a r e :  a l l  E a r l y  t o  mid-Cretaceous age; 

n o t a b l y  d i sco rdan t  t o  r eg iona l  s t r u c t u r a l  t rends ,  w i t h  s t e e p l y  d i p p i n g  

con tac t s ;  p redominan t l y  q u a r t z  monzonites w i t h  b i o t i t e  more abundant 

than hornb lende;  and emplaced i n t o  r e l a t i v e l y  unmetamorphosed rocks t h a t  

show we1 1-developed con tac t  metamorphic aureo les  ( F i g .  3 ) .  

S p a t i a l  r e l a t i o n s h i p s  between p l u t o n  and skarn  va ry  f rom prox ima l  

t o  d i s t a l .  Skarns may occur  as z e n o l i t h s  and screens w i t h i n  p l u t o n i c  

border  phases, as semi-concordant bodies developed i n  ca lcareous rocks 

i m m e d i a t e l y  adjacent  t o  the plutonic con tac t ,  a s  e s s e n t i a l l y  eenfsrmeble 

u n i t s  many tens t o  hundreds o f  f e e t  away f rom the  c o n t a c t ,  and as d i s -  

co rdan t ,  f r a c t u r e - c o n t r o l l e d  v e i n  and replacement bodies t h a t  may be 

many mi les  removed from exposures o f  g ran i  t i c  rock  ( ~ i g .  4 ) . I n  g r a n i  t i z e d  

and m i g m a t i t i c  t e r r a n e  skarns may develop i n  ca lcareous beds ad jacen t  t o  

conformable g r a n i t i c  bod ies ,  w i t h o u t  apparent s p a t i a l  o r  temporal r e l a t i o n -  

s h i p  t o  d i sco rdan t  p l u t o n i c  o r  hypabyssal rocks.  

K.M. Dawson and L.A. Dick  i n  t h e i r  1977 s tudy o f  tungsten and 

base meta l  skarn  depos i t s  i n  the sou theas te rn  Yukon ( ~ e g i o n a l  Meta l logeny 

o f  t he  No r the rn  Cordi 1 l e r a  - P r o j e c t  740098) i 1 l u s t r a t e  t h a t  skarns i n  

t he  area can be c l a s s i f i e d  i n t o  f ou r  coherent  groups (Tab le  I ) .  Th i s  com- 

p a r i s o n  i s  based ma in l y  on o r e  element assemblages bu t  a l so ,  i n  p a r t ,  upon 

h o s t  rock  age and l i t h o l o g y ,  degree o f  r e g i o n a l  metamorphism and hydro-  

thermal a l t e r a t i o n  o f  assoc ia ted  p l u tons .  





gj CIIETACBOIIS ( 7 )  
Fane- Lo m c d ~ u m - p r a ~ n r r l  h1ot1 le -quar t7  m o n z o n ~ t c ,  g r , m o d ~ o r ~ l c ,  munor r l ~ o r ~ t c  and 
q c ~ a s ,  15n. l ~ n c -  and mc.rllum-prained b lo l l l r  hnrnhlcnrir~ q u a r l r  m o n r n n ~ t c  and 

C X 
g r a n o r l ~ n r ~ l c ,  In p a r l  p n r p h y r ~ l ~ c ;  15b. hornblende  s y e n ~ l e  

DEVONIAN AND ( 7 )  MISSISSIPPIAN 
Uroun anti black s h a l e ,  black and 
g r e y  c h e r l .  q u a r t r . ~ t c .  g reywacke .  
chcr l -pcbhlc  c o n p l n m r r a t c ;  
Inn, f l n r - g r a ~ n c r l  l lghl  p rey  l i m e -  
s lone  and m l n n r  d o l o m ~ l c ,  
13b, g r c c n s l n n c ;  I k ,  a e r p e n t l n l t e  

SILURIAN AND DEVONIAN ( 7 )  
Frne-grained I ~ g h t  lo  d a r k  g r e y  F i  dolomi te  and q u a r t r i t e ;  m i n n r  
bu l l -grey  dolomi t ic  q u a r t z i l e  and 
s l l t y  to  sandy  dolomi te  

Rusty brown w c a t h e r ~ n g  I ~ n c -  
g r a ~ n c r i  s c h i s t o s e  and spotted 
b ~ o t ~ t c  h o r n l c l s .  l l n c - ~ r n ~ n e d  
q u a r t z ~ t e ,  black p y r ~ l ~ c  a r g ~ l l l l e ,  
d e n s e  lifihl g r e e n  to g r c y  c a l c -  
silicate h o r n l e l s  and l r n e - g r a ~ n e d  

I m a r b l c ;  m l n o r  a l a t e ,  s ~ l l y  l ~ m e s t o n e  
and g r e y w a c k e ;  A4a. Irghl g r c y  Lhrn- 
betided f i n e - g r a ~ n e d  m a r b l e  and 
c a l c - e ~ i r c a t e  hornfe le .  May include 
s o m e  1 and 2 

ORDOVICIAN AND SI1,URIAN 

Black s h a l e ,  a ln le ;  m i n n r  c h e r t ,  s i l l s tone .  d a r k  lime8l"ne 

CAMnRIAN 
MIDDLE AND 1,ATE CAMntUAN 

Light g r r y  and brownish  prey  1 wcathering.inlerc11atcd plaly 
a r p i l l a c c o u s  s i l t y  l imcs tone ,  a i l l -  
s tone ,  and l ine-gra lned  g r e y  
I lmcatone  

E A R L Y  AND/OR M I D D I X  CAMIIIlIAN 
I h l l - w e a l h e r i n g  dolomi le ,  s i l l y  and IT/ sandy  dolnmi lc ;  m i n n r  sands lone  and 
shti le  

EAR1,Y CA MI3IUAN 
S m d s t o n e ,  b u l l - w c a l h c r ~ n g  sandy  ' FI and s i l t y  do lnmi tc ,  do lomi le ,  m i n o r  
q u a r t z i t e  ,and a r g i l l a c e o u s  l i m c s l o n e ;  
b a s i c  volcanic flnws 

Dark g r e y  nnrl brown s i l l y  s h a l e  and 
finely l a m i n a k r i  s i l l s t o n e ,  d a r k  g r e y  
s l a t e .  Lh~n-berldcd brown-grey  fine- 
g ra ined  sandotone ;  m i n o r  h o r n l e l s  

I 
I 
I 

Dark brown-grey  to black,  in p a r l  
p y r ~ t i c ,  c a l c a r e o u s  a r g i l l i t e ,  e l a t e ,  
s h a l e ,  and r n l n o ~  t h ~ n - b e d d e d  
a r g i l l a c e o u s  l i m e s t o n e  

I 

' Swlss -chcesc '  I r m r s l o n r .  ~ r r ' g u l a r  rntrrbanrierl t l o l n m ~ l ~ c  s ~ l t s t o n e  and -;? a r g r l l a c c o u r  to s r l ly  l ~ m e a l n n e .  ~ n d s  and l e n s e s  of i rmealone ;  m l n n r  b lue-grey  
f ~ n e - g r a ~ n c d  Iimc-slonc anti n rangc-weather ing  dolomrte 

13rou.n ln red-brouw wcalherrn): s l a t e ,  phyll l tc ,  s i l l s t o n e  and line-grnln~rl q u a r t z ~ l e ;  
3 a ,  p r e e n - g r e y  s l a l c  anti phyllllc 

D r o u n ,  g r e v ,  maroon  and g r e e n  fihale; Quar tz - lc l t l spar -mica  g n e i s s  and 
~ r c y  to  ~ r c c n  s l a t e  and p h ~ l l ~ t r ,  g r l t ly  s c h ~ s t ,  ~ r a n l l o ~ r l  g n c l s s ,  fclrlspathlc 
l e l d s p a l h ~ c  q u a r l 7 1 l c ,  q u a r l 7 -  and and m ~ c a c e o u s  q u a r l z ~ l e ,  b ~ o l l t e  
fcl t lspar-pcbblc c r m ~ l n m e r a l r ,  sand-  s c h l a l ,  m l n o r  m a r b l e  and s k a r n ;  
s l o n e ,  l a ,  m i n o r  I ~ r n c o l o n e ,  Ib ,  I r ~ h t  n u m e r o u s  s m a l l  g r a n r h c  bodlee,  
g r c y  u c a t h c r l n g ,  fine-gr a ~ n e t l  g r c y  aplrte and pegmall to;  2a, frne- l o  
I rmcs tnnc ,  Ic ,  maln ly  g r e y  to g r e e n  c o a r s e - g r a l n e d  m a r b l e  
s l a t e  nnd p h y l l ~ t c ,  Id, m a r o o n  and 
g r e e n  6hnIe and s l a t e ,  l e ,  m a ~ n l y  
b r n u n  end g r e y  s h a l e  and s l a l c ,  
m i n o r  m a r o o n  anti Krcon s h a l c  
Id and I c  a r e  probably e q u ~ v a l c n l  
and perhaps  c o r r e i a t l v e  wilh I c  

Hlghly a l t e r e d ,  g r e e n  l o  brown, m e g a c r y s l l c ,  c o a r s e - g r a i n e d  b lo t l t e -quar tz  
monconlle or g r a n o d i o r l t e .  Age uncertain 

F ig .  3a 
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TABLE 1 

A COMPARISON OF SOME CHARACTER1 ST1 C S  OF 2 2  SKARN DEPOSITS 

G RO UP ORE ELEMENT HOST ROCK AGE, REG l ONAL ALTE RAT I ON E XAMP LE S 
ASSEMBLAGE L l THOLOGY METAMORPH l SM OF PLUTON 

I W ,  Cu (Zn, MO) 

I I W ,  Mo ( ~ n ,  Pb, 
cu> 

I I I Zn, Pb (w, Cu, 

~ g )  

I V Zn, Pb, Ag 
(CU, B i  , ~ n )  

€ t o  D ca rbona tes  
i n t e r b e d d e d  s h a l e  

L a t e  E'l imestone 
x e n o l i t h s ,  screens 

L a t e  P l i m e s t o n e  
beds i n  q u a r t z -  
b i o t i t e  s c h i s t  

DM c a r b o n a t e s ,  
i n t e r b e d d e d  s h a l e  

R e l a t i v e l y  Bo rde r  
unrnetamorphosed phases 
t e r r a n e  a r g i  1 1  i z e d ;  
- - - l o c a l  1 y 

g r e i  sened, 
R e l a t i v e l y  tourmal  i n i z e d .  

- - - - - - - 

P 1 u tons  

Metamorphosed 
R e l a t i v e l y  

t e r r a n e  
U n a l t e r e d  

Mactung, Clea,  
Lened , Cantung , 
Bai  l e y  

Woah, T a i ,  
Tanya, M i  d-N i t e  

I 
Co 

I 

Nar,  Narch i  1 l a ,  
Zeus, Chap, 
Ron, F i  r T r e e  
B l a c k j a c k ,  Max 
G l  enna-Mi ko  

Atom, Born-Munion, 
Bar 



The group I I  skarns (Table  1) i n  which s c h e e l i t e  predominates ove r  

mo lybden i te  i n c l u d e  tungs ten  occurrences w i t h i n  t he  Welcome No r th  WOAH 

and TAI c l a i m  groups. These and o t h e r  occurrences a re  l oca ted  a long  a  

b e l t  o f  x e n o l i t h s  ex tend ing  f o r  some 40 m i l e s  through the  n o r t h  c e n t r a l  

s e c t i o n  o f  the  Frances Lake map sheet ,  a long  the  no r t heas te rn  marg in  o f  

t he  Mount B i l l i n g s  B a t h o l i t h .  

The i n t r u s i v e  rock i n  t he  v i c i n i t y  o f  the  T i l l e i  Lake skarns 

i s  ma in ly  hornblende g r a n o d i o r i t e ,  however major q u a r t z  monzon i t i c  and 

minor  q u a r t z  d i o r i t i c  phases were noted.  Adjacent  t o  the  con tac t ,  

g r a n o d i o r i t e  i s  f o l i a t e d ,  sheared, c h l o r i t i z e d  and f i l l e d  w i t h  smal l  

maf i c  x e n o l i t h s .  I n t r u s i v e  con tac t s  va ry  f rom sharp a t  WOAH t o  more d i f -  

fuse a t  TAI and TANYA, where a  complex zone o f  l i t - p a r - l i t  m igmat i tes ,  s i l l s  

and conformable g ran i  t i c  boudi ns borders  the  p l  u ton .  

The o r i g i n a l  composi t ion o f  the  m i n e r a l i z e d  screens and x e n o l i t h s  

i n  t he  T i l l e i  Lake b e l t  p robab ly  was l imestone,  severa l  beds o f  which se rve  

as markers i n  t he  f o l ded ,  p r e d o m i n a n t l y . g r i t t y  p h y l l i t e s  o f  t he  Upper 

P r o t e r o z o i c  ' G r i t  U n i t '  i n  the  area ( ~ o o t s ,  Green, Roddick and Blusson, 

1966). Regional metamorphic grade and i n t e n s i t y  s f  m igma t i za t i on  i n  t h i s  

sch i s t - gne i ss  b e l t  decrease nor theastward away f rom the  b a t h o l i t h i c  con tac t .  

Skarns formed i n  screens and x e n o l i t h s  i n  T i l l e i  Lake b e l t  a r e  

ma in ly  coarse g ra i ned ,  brown-weather ing,  f o l i a t e d  assemblages o f  ga rne t -  

quar tz -pyroxene-schee l i t e .  A c t i n o l i t e ,  ep i do te ,  w o l l a s t o n i t e  and v e s u v i a n i t e  

occur  l o c a l l y .  Skarns g e n e r a l l y  a r e  low i n  su lph ides ,  a l though  severa l  

occurrences o f  p y r o x e n e - p y r r h o t i t e - p y r i t e  c h a l c o p y r i t e - s p h a l e r i t e  were noted.  

Skarn bodies may be c u t  by ve ins  o f  coarse g ra i ned  q u a r t z - s c h e e l i t e -  

molybdeni te  and/or q u a r t z - m a g n e t i t e - a c t i n o l i t e - c h a l c o p y r i t e .  A t  WOAH, a 

sou theas te r l y  s t r i k i n g  s e t  o f  the  l a t t e r  assemblage shows anomalous rad io -  

a c t i v i t y .  Pronounced f o l i a t i o n  i n  skarn  may represen t  e i t h e r  r e l i c t  t e x t u r e s  

t h a t  were developed i n  the  hos t  p r i o r  t o  engulfment by t he  i n t r u s i o n  o r  

syn- to  p o s t - m i n e r a l i z a t i o n  shear ing  and r e c r y s t a l l i z a t i o n  i n  t he  border  phase. 



Base metal  

j a c e n t  t o  conformabl 

a t  o r  near  p l u t o n i c  

Occurrences may cont  

skarn morphology i n c l  udes concordant bodies ad- 

e  g ran i  t i c  boudins and s i  1 l s ,  semi-concordant skarns 

con tac t s ,  and d iscordan t  skarns ad jacen t  t o  dykes. 

a i n  v a r y i n g  p r o p o r t i o n s  o f  p y r r h o t i t e ,  s p h a l e r i t e ,  

galena, magnet i te  and c h a l c o p y r i t e  i n  r e l a t i v e l y  f i n e  g ra i ned  pyroxene- 

garnet-amphibole e p i d o t e  skarn.  

P r i n c i p a l  M inera l  'occurrences 

Welcome Nor th  Mines L t d . ,  i n  t he  course of  a  r eg iona l  prospec- 

t i n g  program, d iscovered tungsten occurrences a long  a  l i n e a r  b e l t  o f  c o n t a c t  

metamorphic rocks t h a t  extend f o r  8 m i l es  a long  the  no r t heas te rn  margin o f  

t he  Mount B i l l i n g s  B a t h o l i t h  ( p l a t e  2 ,  F i g .  5 ) .  M inera l  c la ims  which cover  

these showings i nc l ude  t he  WOAH and TAI c l a i m  groups. A p r e l i m i n a r y  

geo log i ca l  mapping and sampl i n g  program was c a r r i e d  o u t  on t he  WOAH-TAI c l a i m  

group by Welcome No r th  personnel  i n  the  l a t e  f a l l  o f  1977. The ZEUT 

c l a ims ,  which a l s o  con ta i n  s i g n i f i c a n t  showings o f  tungsten,  a r e  l oca ted  

near  t he  margins o f  a  g r a n i t i c  s tock  l y i n g  f i v e  m i l es  t o  t he  no r t heas t  

o f  the  WOAH-TAI groups. The ZEUT group has rece ived  l i t t l e  a t t e n t i o n  

o t h e r  than p r e l  im inary  p rospec t ing .  

The WOAH West Zone showings, which c o n s t i t u t e  the  tungsten oc- 

cu r rence  o f  most immediate economic i n t e r e s t  w i t h i n  t he  WOAH-TAI c l a i m  

group, occur  near  t he  headwaters o f  Tus t l es  Creek a t  an e l e v a t i o n  o f  

6,300 f e e t .  

O u t l i n e s  o f  the  x e n o l i t h - l i k e  skarn s c h e e l i t e  occurrences,  which 

l i e  ma in ly  on the  f l o o r  and s teep southern v a l l e y  w a l l ,  have been mapped 

i n  and a re  i l l u s t r a t e d  on P l a t e  3.  The r e l a t i v e l y  r e s i s t a n t  skarn bodies 

s tand o u t  as topographic  h ighs r e l a t i v e  t o  t he  su r round ing  g r a n i t i c  and 

sc ree  covered s lopes.  Talus however l a r g e l y  masks t he  p r e c i s e  con tac t s  

o f  the  occurrences,  making exact  d e f i n i t i o n  o f  m inera l  l i m i t s  d i f f i c u l t .  

Fau l ted  s k a r n - i n t r u s i v e  con tac t s ,  l o c a l l y  noted,  lead t o  c o n j e c t u r e  as 

t o  the  o r i g i n  and p o s s i b l e  depth p r o j e c t i o n s  o f  the  x e n o l i t h - l i k e  skarn 

bodies.  



The s c h e e l i t e  appears f a i r l y  e v e n l y  d i s t r i b u t e d  t h r o u g h o u t  

t h e  s k a r n  masses a l t h o u g h  t u n g s t e n  c o n c e n t r a t i o n s  do o c c u r  n e a r  t h e  

marg ins  and f o r  s e v e r a l  t ens  o f  f e e t  i n t o  t h e  a d j o i n i n g  g r e i s e n e d  i n -  

t r u s i v e .  Areas o f  l ower  t u n g s t e n  c o n t e n t  have a l s o  been n o t e d  w i t h i n  

t h e  s k a r n  bod ies .  

A l t h o u g h  i t  i s  premature  t o  c o n s i d e r  tonnages and g rade  i n  t h e  

e a r l y  s tages  o f  development on a  p r o s p e c t  such as t h e  WOAH, i t  i s  i n t e r e s -  

t i n g  t o  n o t e  t h a t  i n  excess o f  1 m i l l i o n  tons  can be c o n s e r v a t i v e l y  c a l -  

c u l a t e d ,  u s i n g  d imens ions r e a d i l y  apparen t  f r o m  t h e  s u r f a c e  exposures on 

t h e  Main A Showing o n l y .  Shou ld  t h e  v a r i o u s  exposures on t h e  A  Showing 

be more e x t e n s i v e  than i s  apparen t  o r  i n  p a r t  i n t e r c o n n e c t  beneath  t h e  

veneer o f  g r a n i t i c  sc ree ,  o r ,  as can reasonab ly  be expec ted ,  c o n t i n u e  t o  

some dep th  beyond t h a t  w h i c h  can be observed,  t h e  tonnage wou ld  o f  cou rse  

be g r e a t e r .  

Ch ip  samp l ing  o f  t h e  v a r i o u s  WOAH showings has i n c l i c a t e d  i n  

a  p r e l  i m i n a r y  way t h e  average g rade  o f  t h e  deposi  t .  Ut i 1 i z i n g  t h e  samples 

a v a i l a b l e ,  we igh ted  by sample l e n g t h  b u t  d i s r e g a r d i n g  t h e  a reas  o f  i n f l u e n c c e ,  

an approx ima te  average grade can be o b t a i n e d .  Samples f r o m  t h e  Main A 

Showing average as f o l  lows;  numbers 1 t o  1 3  - 0.60% WO numbers 1 4  t o  18 - 
3 ' 

0.18% WO ( p l a t e  3 ) .  Samples taken  f rom an o u t c r o p  s u b s i d u a r y  t o  t h e  
3  

main showing,  numbers 19 t o  23, average 0.50% W O  The o v e r - a l l  w e i g h t e d  
3 '  

average f o r  a l l  t h e  c h i p  samples taken  by Welcome N o r t h  Mines L t d .  i s  

c a l c u l a t e d  t o  0.40% WO T h i s  average may approx ima te  t h e  ove r -a1  1 g rade 
3 '  

o f  t h e  WOAH West Zone d e p o s i t .  

T a b u l a t e d  on T a b l e  2  a r e  t h e  assays f r o m  p r e l i m i n a r y  c h i p  

samp l ing  pe r fo rmed  by  Welcome N o r t h  Mines L t d .  on  t h e  WOAH West Zone ( ~ i g .  3 ) .  

The B ,  C ,  and D showings a l l  w i t h i n  a  few thousands o f  f e e t  o f  

t h e  WOAH A o c c u r r e n c e  have,  t o  d a t e ,  r e c e i v e d  l i t t l e  a t t e n t i o n  o t h e r  than  

n o t i n g  t h e  presence o f  t ungs ten .  The D,  because i t  o c c u r s  a t  t h e  i n t r u -  

s i v e - p h y l l i t e  c o n t a c t ,  appears p a r t i c u l a r l y  a t t r a c t i v e  t o  f u r t h e r  

e x p l o r a t i o n .  
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The WOAH East Zone, which l i e s  two m i l es  t o  the eas t  o f  t he  

West Zone, occurs  i n  an area where g r a n i t i c  rocks a r e  jux taposed w i t h  a  

150-foot t h i c k  marb l i zed ,  grey l imestone band ( ~ i g .  6 ) .  L o c a l l y  w i t h i n  and 

ad jacen t  t o  the  marble a re  bands and lenses, up t o  20 f e e t  i n  t h i c kness ,  o f  

d i ops ide  and garne t  skarn  c o n t a i n i n g  f i n e  d issemina t ions  and b lebs  o f  

s c h e e l i t e .  A l though the  tungsten m i n e r a l i z a t i o n  does no t  appear t o  compose 

economic tenor ,  t he  l o c a l l y  m i n e r a l i z e d  s k a r n i f i c a t i o n  o f  t h i s  remarkably 

w ide  band o f  marb le  leads t o  s p e c u l a t i o n  r ega rd i ng  t he  p o s s i b l e  occur rence  

o f  l a r g e r  m i  nera 1 concen t ra t i ons  i n  t he  overburden-covered area between t he  

zones. Fu tu re  e x p l o r a t i o n  should  be concen t ra ted  i n  t h i s  i n t e r v e n i n g  area. 

The TAI West Zone has no t  been g e o l o g i c a l l y  mapped i n  

d e t a i  1 .  Res i s t an t  ou tc rops  o f  s c h e e l i t e - b e a r i n g  garne t  skarn up t o  

100 f e e t  i n  w i d t h  a r e  exposed i n  a  scree-covered s lope .  The skarn  which 

l o c a l l y  con ta i ns  concen t ra t i ons  o f  tungs ten  m i n e r a l i z a t i o n  occurs  ove r  a  

l eng th  o f  some 1800 f e e t  ( ~ i g .  7 ) .  As exposure i s  poor,  t h e  geology o f  

t he  area i s  l i t t l e  known, however t he  e x t e n t  and na tu re  o f  t he  m i n e r a l i z a -  

t i o n  i n d i c a t e s  a  more i n t e n s i v e  program o f  p rospec t i ng ,  geo log i ca l  mapping 

and t r e n c h i n g  i s  j u s t i f i e d .  

The TAI East Zone l i e s  approx imate ly  one m i l e  t o  t he  eas t  o f  t h e  

West Zone. I r r e g u l a r  lenses o f  ga rne t  d i ops ide  skarn occur  a t  t he  con tac t  

between g r a n i t i c  rocks and banded h o r n f e l s  ( ~ i g .  8 ) .  The lenses have been 

no ted  i n t e r m i t t e n t l y  over  a d i s t ance  o f  approx imate ly  1500 f e e t  i n  an area 

l a r g e l y  t a l u s  covered. S c h e e l i t e  occurs  e r r a t i c a l l y  throughout  t h e  exposed 

skarn.  F u r t h e r  geo log i ca l  work on t he  zone and between t h i s  and t he  West 

TAI Zone i s  warranted.  

Other M i  nera 1 Occurrences 

I n  a d d i t i o n  t o  t h e  WOAH and TAI zones t h e r e  a r e  numerous tungsten 

and z i n c / l e a d  occurrences d iscovered  by Welcome Nor th  p rospec to rs  w i t h i n  t he  

Bas in  P r o j e c t  Area which have rece ived  o n l y  cu r so ry  a t t e n t i o n  by t he  Com- 

pany. The l o c a t i o n s  o f  these occurrences a re  i n d i c a t e d  on t he  accompanying 
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p l a n  ( ~ i ~ .  3 ) .  The f o l l o w i n g  d e s c r i p t i o n s  a r e  summarized f rom p r o s -  

p e c t o r  f i e l d  n o t e s .  

Show i ng 
No. D e s c r i p t i o n  

S p h a l e r i t e  and ga lena  m i n e r a l i z i n g  meta-sediments,  found 
a t  head o f  sma l l  c i r q u e ;  f l o a t .  

Sha le-hosted z i n c  f l o a t .  

~ e a b - z i n c  f l o a t  i n  ska rn ;  l a t e r  f o l l o w e d  up and found t o  
be m ino r  l o c a l  pa tches o f  m i n e r a l i z a t i o n .  

4 C h a l c o p y r i t e  i n  q u a r t z i t i c  h o s t - r o c k ;  s e v e r a l  v e r y  l a r g e  
p i e c e s  o f  f l o a t .  

5 F i n e  g r a i n e d  s p h a l e r i t e  and ga lena  i n  ska rn .  Fo l l ow-up  
work ,  check ing  f o r  s c h e e l i t e  i n  same s k a r n ,  e s t a b l i s h e d  
t h e  WOAH t u n g s t e n  o c c u r r e n c e .  

6 One- inch bands o r  l enses  o f  ga lena  and b l a c k  s p h a l e r i t e  
i n  d i o p s i d e  ska rn .  Abundant f l o a t  a t  s e v e r a l  l o c a l i t i e s  
i n  s c r e e  s l o p e .  

7 D isseminated ga lena  and brown s p h a l e r i t e  i n  f i n e  g r a i n e d  
massive,  g reen d i o p s i d e  s k a r n .  Abundant f l o a t  f r o m  s e v e r a l  
s e p a r a t e  areas o f  s c r e e  s l o p e .  

S k a r n  bands c o n t a i n i n g  s p h a l e r  
i n  c reek .  

i t e  and g a l e n a  o u t c r o p p i n g  

H y d r o z i n c i  t e  c o a t i n g  ska rny  ma 

Coarse g r a i n e d  ga lena i n  r u s t y  

r b l e  f l o a t  f ragments .  

w e a t h e r i n g  d i o p s i d e  ska rn ,  
m i n e r a l  i z e d  bands t o  3 inches t h i c k  i n  f ragments  o f  f l o a t ;  
l e s s e r  f i n e  g r a i n e d  ga lena  and s p h a l e r i t e  found i n  p l a c e .  

Bands, i n  p l a c e ,  o f  coa rse  g r a i n e d  w h i t e  g r a n i t i c  r o c k  up 
t o  20 f e e t  i n  w i d t h  c o n t a i n  d i ssemina ted  ga lena  and molyb- 
denum. A l s o  an a s s o c i a t e d  band o f  d a r k  green d i o p s i d e  
s k a r n  c o n t a i n s  abundant brown s p h a l e r i t e  v e i n l e t s  up t o  
3 inches i n  t h i c k n e s s .  

Copper s t a i n  on p a l e  g reen ,  w h i t e  a l t e r e d  s k a r n .  Rock 
m a i n l y  q u a r t z  p l u s  an u n i d e n t i f i e d  s o f t  p i n k  m i n e r a l .  

Bands t o  2 f e e t  t h i c k ,  f r a c t u r e  c o n t r o l l e d  gypsum, con- 
f o r m a b l e  t o  bedd ing  i n  s h a l e ;  i n  p l a c e .  



S c h e e l i t e  and m o l y b d e n i t e  i n  ska rn ;  i n  p l a c e .  

Lead and z i n c  i n  ska rn ;  i n  p l a c e .  

Semi-massive ga lena  i n  q u a r t z ;  f l o a t .  

S c h e e l i t e  and s p h a l e r i t e  i n  ska rn .  s c a t t e r e d  o u t c r o p s  t o  
be f o l l o w e d  up . '  S taked as T A I  g roup 

S c h e e l i t e  and s p h a l e r i t e  i n  s k a r n ;  f 

S c h e e l i t e  and s p h a l e r i t e  i n  s k a r n ;  f 

S c h e e l i t e  i n  g a r n e t i f e r o u s  s k a r n ;  i n  
TAI group.  

p l a c e .  I n c l u d e d  i n  

S c h e e l i t e  and p y r r h o t i t e  i n  mass ive  g a r n e t  s k a r n ;  found 
i n  l a r g e  b o u l d e r s  a t  t o e  o f  g l a c i e r .  S taked as  ZEUT, 
r e q u i r e s  f o l l o w  up. 

S p h a l e r i t e  i n  a c t i n o l i t e ,  d i o p s i d e  s k a r n ;  f l o a t  b o u l d e r s  
i n  s h a l l o w  sc ree  s l o p e .  P .  R i sby  knows l o c a t i o n  o f  
m i n e r a l i z a t i o n  i n  p l a c e .  I n c l u d e d  i n  TAI group.  

S p h a l e r i t e - s c h e e l i t e  bands i n  a c t i n o l i t e  d i o p s i d e  s k a r n ,  
found i n  p l a c e  low i n  v a l l e y  f l o o r .  Not examined t o  da te .  

S p h a l e r i t e  i n  m i g m a t i t e  b o u l d e r s  found i n  c r e e k  bed. 

Large b o u l d e r s  o f  s c h e e l i t e - b e a r i n g  s k a r n  found a t  t h e  t o e  
o f  a  g l a c i e r ,  p a r t  o f  ZEUT showing. 

S c h e e l i t e ,  s p h a l e r i t e  and ga lena  i n  ska rny  rn igrnat i te ;  
f l o a t ,  p o s s i b l e  e x t e n s i o n  o f  WOAH. 

S c h e e l i t e  and p y r r h o t i t e  i n  s k a r n ;  f l o a t .  

S c h e e l i t e  and p y r r h o t i t e  i n  s k a r n ;  f l o a t .  

G a r n e t - a c t i n o l i t e - b e a r i n g  s c h e e l i t e  i n  two s e p a r a t e  bands 
up t o  30 f e e t  t h i c k ;  i n  p l a c e .  

S c h e e l i t e  w i t h  m ino r  s p h a l e r i t e  and ga lena i n  g a r n e t -  
d i o p s i d e  ska rn  bands 10 t o  20 f e e t  t h i c k  and t r a c e a b l e  
f o r  a p p r o x i m a t e l y  1000 f e e t .  L o c a l l y  h i g h - g r a d e  t u n g s t e n  
r a n g i n g  i n  e s t i m a t e d  g rade  f rom 1 t o  5%; i n  p l a c e .  

S p h a l e r i t e  and s c h e e l i t e  i n  b l a c k i s h - b r o w n  w e a t h e r i n g  
l o c a l l y  e p i d o t i c  ska rn .  S i m i l a r  f l o a t  found above o u t -  
c ropp  i ng . 
S c h e e l i t e  w i t h  minor  s p h a l e r i t e  and ga lena i n  g a r n e t -  
d i o p s i d e  s k a r n  band a p p r o x i m a t e l y  3000 f e e t  long.  L o c a l l y  
w e l l  m i n e r a l i z e d ;  i n  p l a c e .  





Bro ten  - inc luded  i n  o l d e r  Spartan THOR c l a i m  group. 
Cha l copy r i t e ,  s c h e e l i t e  and mo lybden i te  occur  i n  skarn  
r o o f  pendants w i t h i n  b a t h o l i t h .  

Lee - galena and s p h a l e r i t e  assoc ia ted  w i t h  p y r r h o t i t e  
skarn zones. 

Yusezyu - copper occurrence.  

Dodge - mo lybden i te  assoc ia ted  w i t h  l i m y  hor i zons  i n  
" G r  i t" un i t . 
T i l l e i  - molybdeni te  and s c h e e l i t e  occur  i n  hyd ro the rma l l y  
a l t e r e d  q u a r t z  s t ock  and f r a c t u r e  zone near t he  con tac t  
between p o r p h y r i t i c  q u a r t z  monzoni te s t ock  and grano- 
d i o r i  t e  bath01 i t h .  

H i t c b H i k e r  - l e a d - z i n c - s i l v e r  occurs  i n  narrow v e i n l e t s  
and smal l  replacement masses i n  l imestones o f  t he  "Grit" 
sequences. M i n e r a l i z a t i o n  found a t  e i g h t  l o c a t i o n s  ove r  
a  one-mi le  s t r i k e  l eng th .  

6 3 Zeus - galena, s p h a l e r i t e  and s c h e e l i t e  occur  i n  1-20 
f o o t  wide skarn zones w i t h i n  the  h o r n f e l s  sequence near 
t he  b a t h o l i t h  con tac t .  

6 4 Chap - tungs ten-bear ing  skarns up t o  20 f e e t  i n  w i d t h  near 
the  g r a n o d i o r i t e - m e t a s e d i m e n t  con tac t .  

6 5 Rekab - s t ked  as t he  BOW i n  1974; no i n f o rma t i on  a v a i l a b l e .  

CONCLUSION AND RECOMMENDATIONS 

S c h e e l i t e  m i n e r a l i z a t i o n  occurs  over  ex tens i ve  areas i n  the  

c e n t r a l  p a r t  o f  t he  Bas in  P r o j e c t  Area. The Woah Showing comprises a  

tungsten p rospec t  o f  obv ious m e r i t  and w i t h  minimal p r o j e c t i o n s ,  one o f  

s i g n i f i c a n t  p o t e n t i a l  tonnage. Road access t o  t h e  area i s  f e a s i b l e  and 

p r o v i d i n g  subsequent e x p l o r a t i o n  o f  the  depos i t  remains favourab le ,  a  

r e l a t i v e l y  r a p i d  and inexpens ive m in i ng  and c o n c e n t r a t i n g  o p e r a t i o n  cou ld  

be undertaken. The p o t e n t i a l  t o  b o t h  extend and add t o  t he  known depos i t s  

through e x p l o r a t i o n ,  appears good and these chances a r e  enhanced by t h e i r  

l o c a t i o n  w e l l  w i t h i n  t h e  p r e v i o u s l y  unexplored b a t h o l i t h  i t s e l f .  



I t  i s  recommended t h a t  d e t a i l e d  g e o l o g i c a l  mapping and 

samp l ing  be under taken  i n  t h e  a r e a  o f  t h e  WOAH West Zone i n  o r d e r  t o  

ensu re  a  c a r e f u l  l y  p lanned t e s t  d r i  1 1  i n g  program. I t  i s  recommended 

f u r t h e r  t h a t  a l l  t u n g s t e n ,  l e a d  and z i n c  occu r rences  d i s c o v e r e d  by 

Welcome N o r t h  p r o s p e c t o r s  w i t h i n  t h e  WOAH-TAI c l a i m  group i n  t h e  

Bas i n  p r o j e c t  a r e a  b y  g e o l o g i  ca 1 1 y  exami ned i n  de ta  i l , mapped and 

sampled t o  de te rm ine  p r i o r i t i e s  f o r  f u r t h e r  work .  
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