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A D D E N D U M  

GEOCHEMISTRY 

S o i l  samples were c o l l e c t e d  a t  f i f t y  m e t r e  

i n t e r v a l s  a l ong  g r i d  l i n e s  and p l aced  i n  numbered k r a f t  

bags .  The sample s i tes  were marked w i t h  p l a s t i c  f l a g g i n g .  

A l l  samples w e r e  sh ipped  t o  t h e  North Vancouver l a b o r a t o r y  

o f  Bondar Clegg and Company, Limi ted  f o r  t ungs t en  a n a l y s i s .  

The a n a l y t i c a l  method c o n s i s t e d  o f  b a s i c  f u s i o n ,  

l e a c h i n g ,  r e d u c t i o n  w i t h  s t annous  c h l o r i d e ,  complexing w i t h  

ammonium t h i o c y a n a t e  and e x t r a c t i o n  by carbon t e t r a c h l o r i d e .  

The c o n c e n t r a t i o n  o f  t u n g s t e n  was then  measured by co lou r -  

i m e  t r y .  







I N T R O D U C T  I O N  

The H L  group (126 c l a ims ;  Appendix "A") i s  

l o c a t e d  i n  t h b  Watson Lake Mining D i s t r i c t  (N.T.S. 106-B/6), 

34 k i l o m e t r e s  ( 2 1  m i l e s )  n o r t h - n o r t h e a s t  o f  S w i f t  R iver ,  Y . T .  

The c l a ims  a r e  s i t u a t e d  a t  l a t i t u d e  60°17'N and l o n g i t u d e  

131°20'W and l i e  11 k i l o m e t r e s  ( 7  m i l e s )  from road  end a t  

C re scen t  Lake. 

I n i t i a l l y  s t a k e d  t o  p r o t e c t  t u n g s t e n  geochemical  

anomal ies ,  f o r t y - e i g h t  c l a ims  were a c q u i r e d  f o r  S w i f t  R iver  

P.esources Ltd .  by C o r d i l l e r a n  Engineer ing  i n  June o f  1978; 

f o u r  c l a ims  w e r e  added t o  t h e  o r i g i n a l  b lock  i n  September,  

1978. A f u r t h e r  seven ty- four  c l a ims  w e r e  a c q u i r e d  on ground 

a d j o i n i n g  t h e  c l a i m  b lock  i n  t h e  e a r l y  s p r i n g  o f  1979. D e t a i l e d  

p r o s p e c t i n g  has  l e d  t o  t h e  d i s cove ry  o f  s i g n i f i c a n t  t u n g s t e n  

m i n e r a l i z a t i o n  on t h e  HL. 

The p r o p e r t y  i s  u n d e r l a i n  by Lower Cambrian and 



e a r l i e r  ( ? )  metasediments  w i t h  minor metavo lcan ics  ( ? )  . I n  

c o n t a c t  w i t h  t h e  metasediments ,  on t h e  n o r t h e a s t  s i d e  o f  t h e  

group,  i s  t h e  C a s s i a r  B a t h o l i t h .  Tungsten m i n e r a l i z a t i o n  o c c u r s  

a s  s c h e e l i t e  d i s s emina t ed  i n  a  s t r a t i f o r m  h a b i t  i n  t h e  meta- 

sediments .  Vein and skarn- type  m i n e r a l i z a t i o n  a r e  found i n  

t h e  sequence ,  b u t  a r e  b e l i e v e d  t o  be  o f  minor consequence.  

The s t r a t i f o r m  s c h e e l i t e  and h o s t  rock t o  t h i s  m i n e r a l i z a t i o n  

s t r o n g l y  resemble t h a t  i n  economic s t r a t i f o r m  t u n g s t e n  d e p o s i t s  

i n  t h e  E a s t e r n  Alps o f  A u s t r i a .  

Geochemical s o i l  sampl ing conducted  d u r i n g  t h e  1979 

f i e l d  season  h a s  o u t l i n e d  s i g n i f i c a n t  t u n g s t e n  anomal ies  on t h e  

H L  p r o p e r t y .  These s o i l  anomal ies  c o n s i d e r a b l y  enhance t h e  

p o s s i b i l i t y  o f  l o c a t i n g  s t r a t i  form t u n g s t e n  m i n e r a l i z a t i o n  o f  

economic p o t e n t i a l  on t h e  c l a i m  group.  



T O R Y  

Extens ive  e x p l o r a t i o n  work h a s  been conducted  

i n  t h e  v i c i n i t y  o f  t h e  HL s i n c e  t h e  mid 1 9 4 0 ' s .  The BOM and 

ATOM groups  (16 km, 10 m i .  s o u t h  o f  t h e  H L )  w e r e  l o c a t e d  i n  

1946 by Hudson Bay Mining and Smel t ing  Company f o r  l e a d ,  z i n c  

and s i l v e r  i n  s k a r n s .  The B a s t i l l e  c l a ims  ( 2 3  km, 1 4  m i .  

n o r t h e a s t  o f  t h e  HL) was a c q u i r e d  by Grea t  Nor thern  Exp lo r a t i on  

Company Ltd .  i n  1947 f o r  z i n c ,  l e a d  and s i l v e r  i n  s k a r n  and 

v e i n s .  Minor t u n g s t e n  and molybdenum a r e  r e p o r t e d  on t h i s  

p r o p e r t y  which was r e s t a k e d  a s  t h e  MID group i n  1971 by t h e  

Wolf Lake J o i n t  Venture (Rayrock Mines L imi ted ,  Ashland O i l  

Canada Limited  and Canadian I n d u s t r i a l  Gas and O i l  L td . )  and sub- 

s e q u e n t l y  a l lowed t o  l a p s e .  I n t e n s i v e  e x p l o r a t i o n  h a s  been 

conducted i n  t h e  r e g i o n  immedia te ly  sou th  and sou thwes t  o f  t h e  

HL i n  s e a r c h  f o r  Mo, W ,  Sn du r ing  t h e  p a s t  f o u r  s ea sons .  

On t h e  HL p r o p e r t y  s k a r n  bands have been t r enched  

by p r ev ious  e x p l o r a t i o n  companies.  High g rade  s t r a t i f o r m  t u n g s t e n  

m i n e r a l i z a t i o n  t h e  t h e  HL was a p p a r e n t l y  over looked  by pe rv ious  

e x p l o r a t i o n  crews. 



G E O L O G Y  

( P l a t e  1, Appendix "C") 

GENERAL 

The HL group l i e s  i n  t h e  no r the rn  C a s s i a r  

Mountains o f  t h e  Omineca C r y s t a l l i n e  b e l t .  The p rope r ty  

l i es  i n  a narrow nor thwes t e r ly  t r e n d i n g  s l i c e  of  Lower 

Cambrian and e a r l i e r  ( ? )  metasediments ( G . S . C .  Map 10-1960) . 
The C a s s i a r  B a t h o l i t h  (mainly q u a r t z  monzonite t o  g r a n o d i o r i t e )  

i s  i n  c o n t a c t  w i t h  t h e  Lower Cambrian on t h e  n o r t h e a s t .  An 

appa ren t ly  conformable sequence of  lower Pa leozoic  sediments 

and vo lcan ic s  form the presumably downdropped, southwest  

c o n t a c t  o f  t h e  Lower Cambrian s l i c e  a long t h e  Ram Creek f a u l t .  

Phys iographica l ly  t h e  p rope r ty  i s  s i t u a t e d  i n  

very subdued a l p i n e  topography. S t r a d d l i n g  a  round r i d g e ,  

e l e v a t i o n s  on t h e  group range from j u s t  ove r  4,500 f e e t  t o  



approximate ly  5',700 f e e t  above s e a  l e v e l .  Outcrop comprises  

less t h a n  10 p e r c e n t ,  b u t  abundant  r u b b l e  c rop  and t a l u s  a r e  

exposed. 

LITHOLOGIES 

(F igu re  4 )  

P r e l im ina ry  mapping o f  t h e  HL group h a s  subd iv ided  

t h e  Lower Cambrian i n t o  5 u n i t s  and t h e  C a s s i a r  B a t h o l i t h  i n t o  

2 phases .  B r i e f  d e s c r i p t i o n s  o f  t h e s e  fo l low:  

LOWER CAMBRIAN AND EARLIER ( ? )  

U N I T  €1: 

A sequence o f  thin-bedded medium c r y s t a l l i n e  g r ey  a r g i l l a c e o u s  

l imes tone  g r ades  down i n t o  thick-bedded t o  massive medium 

c r y s t a l l i n e  l i g h t  g rey  l imes tone  i n  t h e  n o r t h  c o r n e r  o f  t h e  

p rope r ty .  Th i s  u n i t  i s  i n  c o n t a c t  w i t h  and t r u n c a t e d  by 

t h e  C a s s i a r  B a t h o l i t h .  Skarn  bands  c o n s i s t i n g  mainly  o f  

g a r n e t  and d i o p s i d e  ( ? )  occu r  n e a r  t h e  c o n t a c t  w i t h  a 

l e u c o c r a t i c  dyke. S c h e e l i t e  is  found on f r a c t u r e  s u r f a c e s  

and i n  q u a r t z  v e i n s  c u t t i n g  t h e  l imes tone  and s k a r n .  

Disseminated  s c h e e l i t e  i n  t h e  s k a r n  bands  i s  r a r e  and 

p r e s e n t l y  appears  t o  b e  o f  minor impor tance .  



HYPOTHETICAL, PRE - METAMORPHIC STRATIGRAPHY 
LOWER CAMBRIAN AND EARLIER (?) SECTION 

HL PROPERTY 
SCALE 1 :  3333 

UNlT €4: 
RELICT SEDIMENTARY STRUCTURES : BEDDING, CROSS -BEDDING, 
GRADED BEDDING, PEBBLE CONGLOMERATES, SHALE RIP - UP CLASTS, 
CHANNEL FILL DEPOSITS, INDICATE THlS SEQUENCE CONSISTED 
PREDOMINATELY OF WARTZ P E W E  CONGLOMERATES AND SANDSTONES 
BASIC VOLCANICS (V)  ARE INFERRED FROM AMPHIBOLITES TO 
COMPOSE Af'FWXIMATELY 5 PERCENT OF THE SECTION ALONG 
WlTH POSSIBLE ANDESITES AND VOLCANICLASTIC SEDIMENTS. 
SCHEELITE OCCURS DISSEMINATED IN THE SEDIMENTS, ANDESITES (?I 
AND LESS COMMONLY IN THE AMPHIBOLITES ( A,B,C,D,E, F SHOWINGS). 

UNlT € 3  ; 
LIMESTONE : THIN - BEDOED, DARK TO MEDIUM GREY, MEDIUM 
CRYSTALLINE AND ARGILLACEOUS. THE BASE OF THlS UNlT 
GRADES INTO A DISTINCTIVE QUARTZ - PEBBLE CONGLOMERATE 
CEMENTED WlTH CARBONATE. 

UNlT € 2 :  
QUARTZ - PEBBLE CONGLOMERATE AND SANDSTONES, SIMILAR 
TO UNlT C 4, BUT APPARENTLY LACKING BASIC VOLCANICS 
AMPHIBOLITES.  THE LOWER HALF OF THlS UNlT APPEARS 
TO CONTAIN A HIGHER PROPORTION OF FINE - GRAINED 
PELlTlC ROCKS. 

UNlT € I: 
LIMESTONE: THIN - BEDOED, MEDIUM CRYSTALLINE, GREY, 
ARGILLACEOUS LIMESTONES GRADE DOWN INTO MASSIVE 
MEDIUM TO COARSE CRYSTALLINE LIGHT GREY LIMESTONE. 
SKARN IS DEVELOPED AT CONTACTS WlTH THE CASSIAR BATHOUTH. 
SCHEELITE OCCURS ON FRACTURE SURFACES AND IN 
QUARTZ VEINS CUTTING THE SKARN. 

FEBRUARY, 1980 CORDILLERAN ENGINEERING FIGURE 4 



GEOLOGY - L i t h o l o g i e s  ( c o n t ' d )  

U N I T  €2: 

Fine- to  medium-grained biotite-muscovite-quartz-plagioclase 

s c h i s t s  form t h e  bulk  of  Uni t  €2 .  F ine-grained a n d a l u s i t e -  

p l ag ioc l a se -qua r t z  s c h i s t s ,  con ta in ing  b i o t i t e  and muscovite,  

appear  t o  predominate i n  t h e  lower h a l f  of t h i s  u n i t .  Grain 

s i z e  and bedded c h a r a c t e r  sugges t  t h e s e  rocks  a r e  meta- 

psamrnites and me tape l i t e s .  Thickness of  t h i s  u n i t  i s  i n  

t h e  o r d e r  o f  200 t o  250 metres .  

U N I T  € 3 :  

Thin-bedded, dark t o  medium grey ,  medium c r y s t a l l i n e  

a r g i l l a c e o u s  l imestone forms a  sequence approximately 50 

metres  t h i c k .  The base  of  t h i s  u n i t  grades  i n t o  a  d i s t i n c t  

quar tz-pebble  conglomerate i n  which c l a s t s  a r e  cemented wi th  

c a l c i t e .  Weathered conglomerate e x h i b i t s  a  c h a r a c t e r i s t i c  

"warty" t e x t u r e  i n  which q u a r t z  pebbles  p ro t rude  from t h e  

s o f t e r  mat r ix .  

U N I T  €4: 

Uni t  €4 h o s t s  t h e  s t r a t i f o r m  s c h e e l i t e  m i n e r a l i z a t i o n  on 

t h e  HL. The bu lk  of  t h e  package c o n s i s t s  o f  b io t i t e -muscovi te -  

qua r t z -p l ag ioc l a se  s c h i s t s .  Va r i a t i ons  i n  mica c o n t e n t  

(1 t o  4 0 % )  g ive  t h e  rock a  v a r i a b l e  developed s c h i s t o s i t y .  

R e l i c t  sedimentary s t r u c t u r e s  a r e  w e l l  p reserved  (photographs ,  

Appendix " B " )  sugges t ing  o r i g i n a l  rock-types of  qua r t z -  

pebble conglomerates,  sandstones  (greywackes?) and s h a l e s .  

Arnphibolites (actinolite/hornblende-plagioclase rocks)  

forming approximately 5 p e r c e n t  of  Uni t  €4 a r e  i n t e r c a l a t e d  

w i t h  t h e  metapsammitic rocks  i n  bands vary ing  from 1 5  cm t o  

60 cm i n  t h i ckness .  These b a s i c  rocks  a r e  b e l i e v e d  t o  be  



GEOLOGY - L i t h o l o g i e s  ( c o n t ' d )  

metabasa l t s  . Commonly a d j a c e n t  t o  t h e  amphibol i t es  a r e  

moderately w e l l  f o l i a t e d  rocks  which c o n t a i n  s i l i c e o u s  

l a y e r s  ( q u a r t z  and e p i d o t e )  and aggrega tes  o f  amphibole 

( a c t i n o l i t e  and/or hornblende) vary ing  from 3 mm t o  1 0  mm 

i n  d iameter  and f l a t t e n e d  p a r a l l e l  t o  f o l i a t i o n .  These 

rocks  a r e  thought  t o  have o r i g i n a l l y  been v o l c a n i c l a s t i c  

sandstones  and t u f f s ,  amphibole aggrega tes  be ing  fragments 

de r ived  from b a s i c  v o l c a n i c s ,  s i l i c e o u s  l a y e r s  be ing  t h e  

products  o f  vo l can ic  e x h a l a t i o n s .  S c h e e l i t e  occurs  

disseminated i n  a d i s t i n c t l y  s t r a t i f o r m  h a b i t  i n  s i l i c e o u s  

metapsammitic and v o l c a n i c l a s t i c  rocks .  Q u a r t z  vein-hosted 

m i n e r a l i z a t i o n  is  common b u t  ve in  d e n s i t y  i s  low. Uni t  €4  

i s  exposed over  a l e n g t h  o f  a t  l e a s t  9 k i l ome t r e s  on t h e  

proper ty .  The sequence has  been s u b j e c t e d  t o  t i g h t  f o l d i n g  

b u t  i s  e s t ima ted  t o  have a t r u e  t h i ckness  of up t o  6 0 0  metres .  

LOWER CRETACEOUS - C a s s i a r  B a t h o l i t h  : 

Q u a r t z  Monzonite Kqm: 

Coarse-grained,  b i o t i t e  q u a r t z  monzonite l i e s  i n  c o n t a c t  w i t h  

t h e  Lower Cambrian s t r a t a  on t h e  n o r t h e a s t  s i d e  of  t h e  p rope r ty .  

The q u a r t z  monzonite has  a w e l l  developed,  wide spaced blocky 

j o i n t i n g  and g e n e r a l l y  appears  f o l i a t e d .  

Leucocrac t ic  Phase K L :  

A p a l e  g rey ,  f i n e - t o  medium-grained p o r p h y r i t i c  i n t r u s i v e  

( q u a r t z  monzonite ?)  forms dykes i n  t h e  n o r t h  p a r t  of  t h e  

c l a im  group a s  a bo rde r  phase t o  t h e  main quartz-monzonite 



GEOLOGY - L i t h o l o g i e s  ( c o n t  Id) 

body. The groundmass ha s  a sugary  t e x t u r e  and c o n t a i n s  

a cce s so ry  b i o t i t e  and muscovite .  Loca l l y  s m a l l  p e g m a t i t i c  

zones occu r  i n  t h i s  rock.  

TERTIARY ( ? )  - 
Q u a r t z  porphyry Tqp: 

A dyke o f  f i ne -g r a ined  q u a r t z  porphyry i n t r u d e s  Uni t  e4 
i n  t h e  s o u t h e a s t  p a r t  o f  t h e  p r o p e r t y .  The dyke r e a c h e s  

a wid th  o f  approx imate ly  2 5  metres and i s  t r a c e a b l e  ove r  

100 metres. Small  (1 t o  2 mm) bipyramida l  q u a r t z  pheno- 

c r y s t s  a r e  set  i n  a f i ne -g r a ined  p a l e  g rey  groundmass w i t h  

acce s so ry  p y r i t e .  

F l o a t  of f i n e -g r a ined ,  da rk  g r ey ,  b i o t i t e  lamprophyre ( ? )  

occu r s  n e a r  t h e  b a s e l i n e  a t  26E and p robab ly  r e p r e s e n t s  a 

r e l a t i v e l y  young dyke. 



GEOLOGY ( c o n t ' d )  

STRUCTURE 

The Lower Cambrian package on t h e  HL i s  fo lded  

i n t o  a no r thwes t e r ly  t r end ing  synform. Minor f o l d s  a r e  l o c a l l y  

developed i n  t h e  metasediments. Talus  fragments e x h i b i t i n g  

i s o c l i n a l  f o l d s  i n d i c a t e  t h e  i n t e n s i t y  o f  deformation (F igu re  1 2 ,  

Appendix " B " ) .  Pe t rographic  evidence sugges t s  a t  l e a s t  two 

s t a g e s  of  deformation.  

A major f a u l t ,  t h e  Ram Creek f a u l t ,  i s  i n f e r r e d  

t o  l i e  immediately southwest  o f  t h e  c la im group. This  f a u l t  h a s  

moved t h e  Lower Cambrian s e c t i o n  upward a d j a c e n t  t o  Lower Pa leozoic  

sediments and metavolcanics .  A f a u l t  i s  i n f e r r e d  t o  occur  

be tween t h e  C a s s i a r  B a t h o l i t h  and Lower Cambrian package 

(G.S.C. Map 10-196) , b u t  no evidence f o r  t h i s  f a u l t  could be  

found on the proper ty .  D i s t i n c t  n o r t h e a s t e r l y  t r e n d i n g  l ineaments  

a r e  e v i d e n t  on a i rphotographs  of t h e  p rope r ty ,  a s  a r e ,  t o  a  

l e s s e r  e x t e n t ,  n o r t h e r l y ,  no r thwes t e r ly  and e a s t e r l y  t r e n d i n g  

l ineaments .  No displacement  has  been observed a long  t h e s e  

l ineaments .  Northwester ly  t r e n d s  may r e f l e c t  l i t h o l o g i c  v a r i a t i o n s  

w i t h i n  Uni t  € 4 .  



G E O C H E M I S T R Y  
( P l a t e  2 ,  Appendix "C") 

St ream sediment  sampl ing t h a t  d e f i n e d  t h e  

i n i t i a l  t ungs t en  anomal ies ,  was conducted d u r i n g  t h e  1977 

f i e l d  season .  The r e s u l t s  o f  t h i s  work i n d i c a t e  t h a t  sed iments  

form s t r eams  d r a i n i n g  t h e  p r o p e r t y  c o n t a i n  8 t o  4 5  ppm W ,  

and t h a t  v a l u e s  g r e a t e r  t h a n  30 ppm W a r e  s t r o n g l y  anomalous. 

Reconnaissance s o i l  l i n e s  w e r e  r un  on t h e  H L  group 

i n  1978 t o  de te rmine  t h e  geochemical  r e sponse  t o  m i n e r a l i z a t i o n .  

R e s u l t s  o f  t h e  sampl ing i n d i c a t e d  s u b t l e  anomal ies  e x i s t  and a r e  

s p a t i a l l y  r e l a t e d  t o  most of  t h e  f l o a t  occu r r ences .  F u r t h e r  

s o i l  sampl ing was t h e r e f o r e  j u s t i f i e d .  

During t h e  1979 f i e l d  season  a g r i d  was e s t a b l i s h e d  

on t h e  c l a ims  and 2308 s o i l  samples w e r e  c o l l e c t e d  o v e r  116 

k i l o m e t r e s  o f  l i n e .  The -80 mesh f r a c t i o n  of  t h e  samples was 

ana lyzed  f o r  t ungs t en  by  Bondar-Clegg and Company, L imi ted .  



GEOCHEMISTRY ( c o n t  ' d )  

A n a l y t i c a l  r e s u l t s  range from <2  t o  60 ppm W .  Es t imated  

s t a t i s t i c a l  c a t e g o r i e s  a r e  a s  f o l l ows :  

Background <7  PPm 
P o s s i b l y  anomalous 7-9 

Anomalous 10-12 

S t r o n g l y  anomalous - >13 

The r e s u l t s  o u t l i n e  s i g n i f i c a n t  s o i l  anomal ies  i n  

t h e  v i c i n i t y  o f  known mine ra l i z ed  f l o a t  occu r r ences  a s  w e l l  

a s  i n  unprospected  a r e a s .  A t  l e a s t  e i g h t  p a r a l l e l  n o r t h w e s t e r l y  

t r e n d i n g  anomal ies  a r e  r e cogn i zab l e .  Much o f  t h e  anomalous 

ground i s  l o c a t e d  between l i n e s  32E and 48E. A l a r g e  s t r o n g l y  

anomalous a r e a ,  between l i n e  36E, 50 t o  l O O N  and l i n e  39E, 150N 

i s  i n f e r r e d  t o  ex t end  ove r  a  s t r i k e  l e n g t h  o f  1600 metres (5 ,248  

f e e t )  t o  l i n e s  33E and 48E and may be  r e l a t e d  t o  an  anomaly on 

l i n e  1 4 E .  On t h e  s o u t h e a s t  p a r t  o f  t h e  p r o p e r t y  a  c o n s i s t e n t  

anomaly between l i n e s  77E and 83E has  a n o r t h w e s t e r l y  t r e n d  

which p a r a l l e l s  bedding.  

The l a r g e  anomaly l o c a t e d  between l i n e s  36E and 

39E i s  presumed t o  be  caused  by unde r ly ing  s t r a t i f o r m  t u n g s t e n  

m i n e r a l i z a t i o n .  I f  t h i s  i s  t h e  c a s e ,  then  p a r a l l e l  anomal ies  



GEOCHEMISTRY ( c 0 n t  ' d )  

may r e p r e s e n t  one o r  more mine ra l i zed  hor izons  t h a t  a r e  

exposed (below overburden) by r e p e t i t i o n  through fo ld ing .  

Anomalies occur ing  on t h e  sou th  s i d e  of t h e  major synform 

a x i s  a r e  of p a r t i c u l a r  i n t e r e s t  a s  they suppor t  t h e  no t ion  

t h a t  m i n e r a l i z a t i o n  i s  hos ted  by s p e c i f i c  beds and c o n s i s t e n t  

over  a  l a r g e  a r e a .  

The rocky a l p i n e  s o i l  p r o f i l e  cover ing  most of  t h e  

proper ty  i s  a  poor medium f o r  sampling. A t  many si tes adequate  

samples were d i f f i c u l t  t o  o b t a i n .  Coarse t a l u s  predominates 

ove r  s o i l  a t  most s chee l i t e -bea r ing  f l o a t  occur rences .  I n  view 

of  t h e s e  problems it i s  b e l i e v e d  t h a t  r e l a t i v e l y  h igh  tungs ten  

va lues  i n  s o i l s  ( l o o +  ppm) a r e  l ack ing  because of  s e v e r a l  f a c t o r s  

which must be app rec i a t ed  i n  o r d e r  t o  p rope r ly  a s s e s s  t h e  s i g n i f i c a n c e  

of  s o i l  anomalies. Mine ra l i za t ion  i s  conta ined  i n  a  r e s i s t a n t ,  w e l l  

i ndu ra t ed ,  qua r t zose  rock which, t h e r e f o r e  does n o t  l i b e r a t e  

abundant s c h e e l i t e  i n t o  s o i l s .  The poor s o i l  development l i m i t s  

t h e  amount of  c l a y  a v a i l a b l e  f o r  tungs ten  adso rp t ion .  S c h e e l i t e  

i t s e l f  being r e s i s t a n t  f u r t h e r  l i m i t s  t h e  amount of  tungs ten  

a v a i l a b l e  t o  c l a y s  i n  s o i l s  and s t reams .  The -80 mesh f r a c t i o n  

o f  samples used f o r  a n a l y s i s  may con ta in  l e s s  t ungs t en  than 

c o a r s e r  f r a c t i o n s  because s c h e e l i t e  on t h e  p rope r ty  i s  r e l a t i v e l y  



GEOCHEMISTRY (cont  ' d) 

coarse-grained and r e s i s t a n t .  

The above f a c t o r s  may account f o r  the  f a c t  t h a t  

f l o a t  occurrences conta in ing  high grade s c h e e l i t e  minera l iza t ion  

:A.B,C showings) were no t  de tec ted  by s o i l  geochemistry. 



M I N E R A L I Z A T I O N  

Tungsten m i n e r a l i z a t i o n  h a s  t h r e e  modes o f  

occu r r ence  on t h e  HL group. The predominant  mode i s  s c h e e l i t e  

d i s s e m i n a t i o n s  i n  a  d i s t i n c t l y  s t r a t i f o r m  h a b i t  i n  r e g i o n a l l y  

metamorphosed rocks .  L e s s  s i g n i f i c a n t  occu r r ences  o f  s c h e e l i t e  

are found i n  q u a r t z  v e i n s  and c o a t i n g  f r a c t u r e  s u r f a c e s  o r  r a r e l y ,  

a s  d i s s e m i n a t i o n s  i n  c o n t a c t  metamorphic ska rn .  

A t  t h e  "GI1 occu r r ence  s c h e e l i t e  i s  found i n  q u a r t z  

c a rbona t e  v e i n s  and on f r a c t u r e  s u r f a c e s  i n  f l o a t  and c u t t i n g  

l imes tone  and s k a r n  ove r  an  a r e a  o f  500 s q u a r e  metres. The 

l imes tone  (€1)  i s  i n  c o n t a c t  w i t h  a  l e u c o c r a t i c  phase o f  

t h e  C a s s i a r  B a t h o l i t h  (KL). Skarn  development i n  t h e  l imes tone  

appea r s  t o  be  most w e l l  developed i n  t h e  upper ( s t r a t i g r a p h i c a l l y ) ,  

thin-bedded s e c t i o n  o f  t h i s  u n i t .  S c h e e l i t e  d i s s emina t ed  i n  

s k a r n  i s  r a r e .  A t  p r e s e n t ,  m i n e r a l i z a t i o n  a t  t h e  "G" occu r r ence  

i s  of  minor i n t e r e s t .  Trenches a c r o s s  t h e  s k a r n  i n d i c a t e  o t h e r  

p a r t i e s  have i n v e s t i g a t e d  t h i s  occur rence .  



Minera l i za t ion  of prime i n t e r e s t  i s  found a t  

t h e  A,  B ,  C ,  D ,  E ,  F and H f l o a t  occur rences .  S c h e e l i t e  occurs  

i n  a  d i s t i n c t l y  s t r a t i f o r m  h a b i t  i n  qua r t zose  f o l i a t e d  rocks  

which have t e n t a t i v e l y  been i d e n t i f i e d  a s  metapsammites and 

me ta tu f f s  o r  m e t a v o l c a n i c l a s t i c  rocks .  I n  some specimens beds 

wi th  disseminated s c h e e l i t e  a r e  c u t  by o t h e r  beds  sugges t ing  

c r o s s  bedding o r  channe l l i ng  o f  minera l ized  ho r i zons  (F igu re  

1 4 ,  Appendix " B " ) .  The s t r a t i f o r m  m i n e r a l i z a t i o n  occu r s  s p o r a d i c a l l y  

a long s t r i k e  over  a  d i s t a n c e  of 3000 metres and appears  t o  be  

l i m i t e d  t o  a  narrow s t r a t i g r a p h i c  i n t e r v a l  o f  approximately 100 

metres  i n  t h i ckness .  The showings a r e  approximately 600 metres  

from t h e  i n t r u s i v e  c o n t a c t .  

S c h e e l i t e  i s  found i n  t a b u l a r  aggrega tes  (up t o  

4 mm long)  i n t e r s t i t i a l  t o  s i l i c a t e  g r a i n s  and p a r a l l e l  t o  

f o l i a t i o n ,  sugges t ing  it has  been deformed. The euhedra l  

s c h e e l i t e  g r a i n s  a r e  complexly zoned and a r e  a s s o c i a t e d  wi th  

p y r r h o t i t e ,  q u a r t z ,  p l a g i o c l a s e ,  e p i d o t e ,  g a r n e t  and sphene. 

Genet ic  r e l a t i o n s  between s c h e e l i t e  and o t h e r  minera l s  a r e  n o t  

c l e a r .  A r e a c t i o n  involv ing  a c t i n o l i t e  and p l a g i o c l a s e  t o  form 

s c h e e l i t e  has  been suggested,  b u t  t h e r e  i s  l i t t l e  evidence t o  

suppor t  t h i s  a s s e r t i o n .  

Assays of  r e p r e s e n t a t i v e  ch ips  from mine ra l i zed  

boulders  a t  t h e  A,  B ,  C and D occur rences  range from 0.59% W03 



t o  2 . 5 4 %  W 0 3  (Table  I) . High grade (1%+ WO ) m i n e r a l i z a t i o n  
3 

is conf ined t o  a r e a s  o f  t a l u s  3 t o  5 metres  i n  diameter .  The 

r e s t r i c t e d  n a t u r e  of  t h e  high grade t a l u s  sugges t s  t h a t  t h i s  

m a t e r i a l  has  n o t  been t r a n s p o r t e d  f a r  from a bedrock source .  

S t r a t i f o r m  m i n e r a l i z a t i o n  i s  found i n t e r m i t t a n t l y  i n  t a l u s  

between t h e  showings wi th  concen t r a t i ons  o f  mine ra l i zed  t a l u s  

over  30 t o  60 metres a t  t h e  E and F showings. Boulders up t o  

60 cm ac ros s  con ta in ing  disseminated s c h e e l i t e  throughout  have 

been l o c a t e d  a t  t h e  A f l o a t  occurrence.  Although no a s says  

have been r e p o r t e d  from t h e  E and F f l o a t  occur rences  mineral -  

i z a t i o n  i s  s i m i l a r  t o  t h a t  a t  A,  B ,  C and D ,  b u t  i s  n o t  a s  

concent ra ted  i n  t h e  t a l u s  a s  a t  t h e  l a t t e r  showings. I t  i s  

conceivable  t h a t  minera l ized  ho r i zons  s e v e r a l  metres  t h i c k  and 

averag ing  1% W 0 3  may e x i s t  on t h e  H L  p rope r ty .  



TABLE I A S S A Y  T A B L E  

B i  U 
ppm pl?m 

Sample 
Number %' ppm Dpb - Desc r ip t ion*  

A Showing: r e p r e s e n t a t i v e  c h i p s  from 
m i n e r a l i z e d  f l o a t  b o u l d e r s  

B Showing: r e p r e s e n t a t i v e  c h i p s  from 1 . 2 0  32 5 
minera l i zed  f l o a t  bou lde r s  

C Showing: ' r e p r e s e n t a t i v e  c h i p s  from 
mine ra l i zed  f l o a t  bou lde r s  

Between B-C Showings: in inera l ized  
t a l u s  c h i p s  

D Showing: c h i p  from m i n e r a l i z e d  
t a l u s  boulder  

D Showing: r e p r e s e n t a t i v e  c h i p s  from 
mine ra l i zed  t a l u s  

D Showing: c h i p s  from l a r g e  m i n e r a l i z e d  0.95 4 4  50 
f l o a t  boulder  

D Showing: r e p r e s e n a t i v e  c h i p s  from 
mine ra l i zed  f l o a t  b o u l d e r s  

E a s t  Cirque - t a l u s  c h i p  thought  t o  0.08 3 < 5  
c o n t a i n  p o w e l l i t e  

A S h ~ w i n g :  s e l e c t e d  m i n e r a l i z e d  f l o a t  1.08 5 1550 
specimen ( e q u i v a l e n t  t o  
t h i n  s e c t i o n  HL 2 4 )  

B Showing: s e l e c t e d  mine ra l i zed  float 
specimen ( e q u i v a l e n t  t o  
t h i n  s e c t i o n  BL 25) 

*Al l  samples are o f  metasediments 



E V A ' L U A T I O N  

The s t r a t i f o r m  c h a r a c t e r  o f  s c h e e l i t e  minera l -  

i z a t i o n  on t h e  H L  and t h e  n a t u r e  o f  t h e  h o s t  r ocks  - meta- 

sed iments  and metavo lcan ics  - s t r o n g l y  s u g g e s t s  t h a t  t h e s e  

occu r r ences  a r e  o f  t h e  same t y p e  a s  t h o s e  p r e s e n t l y  b e i n g  

mined i n  t h e  A u s t r i a n  Alps.  The d e p o s i t s  n e a r  Mi t t e r s i l ,  

A u s t r i a ,  have o r e  w id th s  i n  exce s s  o f  2 metres, g r a d e s  ave r age  

0.8% W03 w i t h  a c u t  o f f  o f  0.3% W03 (Mining Magazine: June ,  

October ,  1978 ) .  Tonnages a r e  e s t i m a t e d  t o  b e  i n  t h e  o r d e r  o f  

10 m i l l i o n  t o n s  ( i n  e x c e s s  o f  $1  b i l l i o n  g r o s s  va lue  a t  

$6.50/lb W03 c o n c e n t r a t e ) .  Host  r ocks  a t  Mi t te rs i l  c o n s i s t  

o f  amph ibo l i t e s  and metasediments:  s i m i l a r  i n  many r e s p e c t s  

t o  h o s t  rocks  a t  t h e  HL. The t ungs t en -bea r ing  sequence  i n  

A u s t r i a  i s  Lower Pa l eozo i c  i n  age.  The sequence on t h e  group 

may b e  o f  a  s i m i l a r  age.  Rapid t h i c k e n i n g  o f  m i n e r a l i z e d  

h o r i z o n s  i n t o  o r e  s h o o t s  o c c u r s  a t  t h e  known s t r a t i f o r m  

t u n g s t e n  d e p o s i t s  and,  by ana logy ,  i s  b e l i e v e d  l i k e l y  t o  happen 

on t h e  HL p r o p e r t y .  



The grades  o f  r e p r e s e n t a t i v e  c h i p  samples o f  

minera l ized  f l o a t ,  i . e . ,  r e p r e s e n t a t i v e  samples which a r e  

b e l i e v e d  t o  r e l f e c t  t h e  type  o f  m i n e r a l i z a t i o n  t h a t  may be  found 

i n  p l a c e ,  range from 0 .59  t o  2 . 5 4 %  W O j  Mineral ized f l o a t  

boulders  up t o  6 0  cm a c r o s s  wi th  s c h e e l i t e  d i ssemina ted  throughout  

sugges t  t h a t  mineable o r e  wid ths  may e x i s t  a long  a  cons ide rab le  

s t r i k e  l e n g t h  a s  evidenced by f l o a t  occur rences  ex tending  up 

t o  3000  metres.  S i g n i f i c a n t  geochemical anomalies on t h e  H L  

sugges t  t h a t  t h e r e  i s  e x c e l l e n t  p o t e n t i a l  f o r  l o c a t i n g  f u r t h e r ,  

nea r  s u r f a c e ,  s t r a t i f o r m  tungs ten  m i n e r a l i z a t i o n ,  of economic 

importance,  i n  p l a c e  on t h e  proper ty .  The g e n t l e  topography,  

favourab le  l o c a t i o n  of  t h e  p rope r ty  t o  major t r a n s p o r t a t i o n  

r o u t e s ,  w i l l  f a c i l i t a t e  r a p i d  and easy  development. 



R E C O M M E N D A T I O N S  

A two-phase e x p l o r a t i o n  program i s  recommended 

t o  e v a l u a t e  t h e  HL group. 

PHASE I :  

1. Base Map Prepara t ion :  

Addi t iona l  Geoloa ica l  

or thophoto base  map of  t h e  
c la im group,  s c a l e  1:5000. 

1:500 and 1:50 s c a l e  mapping 
o f  showings and t r enches .  

De ta i l ed  Prospec t inq :  

Trenchins:  

5 .  Geophysics : 

PHASE 11: Diamond D r i l l i n g :  

CGV, JDR/z 

n i g h t  lamping. 

of  b e s t  f l o a t  occur rences  and 
geochemical anomalies.  

I P  and mag may be  o f  use  i f  it 
can be shown t h a t  d i ssemina ted  
p y r r h o t i t e  i s  r e l a t e d  on ly  t o  
m i n e r a l i z a t i o n .  

of  b e s t  showing/f loat  occur rences .  

Respec t fu l ly  submi t ted  
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4 .  I am t h e  co-author  o f  t h i s  r e p o r t  which i s  ba sed  on work 
conducted on t h e  HL #1-126 mine ra l  c l a ims  d u r i n g  t h e  p e r i o d  
J u l y  15  t o  September 29, 1979. Th i s  work i nc luded  g e o l o g i c a l  
mapping and geochemical sampl ing,  under taken on beha l f  o f  
S w i f t  R iver  Resources Ltd .  

CORDILLERAN E N G I N E E R I N G  

C a r l  G. Ver ley ,  B.Sc.,  
Geo log i s t  

March, 1980 
Vancouver, B . C .  
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APPENDIX "D" ii. 

C O R D I L L E R A N  E N G I N E E R I N G  

1418 MARINE BUILDING, 355 BURRARD STREET. VANCOUVER. BRITISH COLUMBIA V6C 2G8 TEL: (604) 681-8381 

WRITER'S CERTIFICATE 

I ,  J e f f r ey  D. Rowe  of V a n c o u v e r ,  B r i t i s h  C o l u m b i a  hereby 

c e r t i f y  t h a t :  

1. I a m  a geo log i s t  r e s i d i n g  a t  1 2 1  E 2 7 t h  S t . ,  N o r t h  
V a n c o u v e r ,  B . C . ,  and e m p l o y e d  by C o r d i l l e r a n  E n g i n e e r i n g  
of 1 4 1 8  - 355 B u r r a r d  S t r e e t ,  V a n c o u v e r ,  B.C.  V6C 2G8  

2 .  I received a B a c h e l o r  of S c i e n c e  degree f r o m  t h e  F a c u l t y  
of G e o l o g y  a t  t h e  U n i v e r s i t y  of B r i t i s h  C o l u m b i a ,  V a n c o u v e r ,  
B .C.  ( 1 9 7 5 ) .  

3 .  I a m  t h e  c o - a u t h o r  of t h i s  r epo r t  w h i c h  i s  based on f i e l d  
w o r k  conducted du r ing  J u l y  1 5  t o  S e p t e m b e r 2 9 ,  1 9 7 9  on 
behalf  of S w i f t  R i v e r  R e s o u r c e s  L t d .  

CORDILLERAN ENGINEERING 

J e f f r e y  D. R o w e ,  B . S c .  
G e o l o g i s t  

March, 1 9 8 0  
V a n c o u v e r ,  B .C.  

GEOLOGICAL ENGINEERS MINERAL EXPLORATION CONSULTANTS MANAGEMENT 
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C O R D I L L E R A N  E N G I N E E R I N G  

1418 MARINE BUILDING, 355 BURRARD STREET, VANCOUVER, BRITISH COLUMBIA V6C 2G8 TEL: (604) 681-8381 

SUPERVISOR'S CERTIFICATE 

I ,  Owen S. H a i r s i n e ,  o f  Burnaby, B r i t i s h  Columbia hereby 

c e r t i f y  t h a t :  

1. I am a  geo log ica l  eng ineer  r e s i d i n g  a t  1165 Ridley Drive,  
Burnaby , B . C . 

2. I am employed by C o r d i l l e r a n  Engineer ing of 1418 - 355 
Burrard S t r e e t ,  Vancouver, B.C.  V6C 2 G 8  

3 .  I r ece ived  a Bachelor of  Science degree  from Michigan 
Technological  Un ive r s i t y ,  Houghton, Michigan i n  1969 
and have p r a c t i c e d  my p ro fe s s ion  s i n c e  t h a t  t i m e .  

4 .  I am a  member of  t h e  Assoc ia t ion  of  P r o f e s s i o n a l  Engineers  
of t h e  Province of B r i t i s h  Columbia. 

5. I superv ised  t h e  w r i t i n g  of t h i s  r e p o r t  and t h e  f i e l d  
work upon which it i s  based.  

C0RDILLE.W E N G I N E E R I N G  

Owen S .  H a i r s i n e ,  P.Eng. 
Geological  Engineer 

March, 1380  
Vancouver, B . C . 
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APPENDIX " F N  

S T A T U T O R Y  D E C L A R A T I O N  



I, C a r l  G. Ver ley  a g e n t  f o r  C o r d i l l e r a n  Engineer ing  

of 1418-355 Bur ra rd  S t . ,  Vancouver, B . C .  V6C 2G8 

do solemnly declare, - t h a t  g e o l o g i c a l  mapping and geochemical  
sampl ing were conducted  on t h e  H L  #1-126 ( i n c l u s i v e )  m ine ra l  
c l a ims ,  Watson Lake Mining D i s t r i c t ,  Y.T., d u r i n g  t h e  p e r i o d  
J u l y  1 5  t o  September 29, 1979. Expendi tu res  f o r  t h i s  
work i n c l u d e  : 

S a l a r i e s ,  Management Fees ,  Consu l t i ng ,  
Exped i t i ng  ................ 11,245.41 

..... H e l i c o p t e r ,  F ixed wing, and f u e l  9,011.30 

................ Assays and a n a l y s i s  7,757.05 

Veh i c l e ,  r a d i o  and equipment r e n t a l  ..... 1,100.00 

Accommodation, food,  t e l ephone ,  ................ f r e i g h t ,  s u p p l i e s  4,300.24 

TOTAL : $33,414.00 

And I make this solemn dealaration conscientiously believing it 
t o  be t r u e  and knowing t h a t  it is of the same force and effect  as i f  
made under oath and by virtue of the  Canada dvidence Act. 

Declared before me a t  Vancouver) 
1 

I 
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