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INTRODUCTION 

The Demon 1-8 c l a i m s  were s taked  by WJV on January 13, 1982 t o  cover  t h e  

:remlin coppe r - coba l t  occur rence  f o r m e r l y  h e l d  by  Cyprus A n v i l  M i n i n g  Corp. as 

:he Grem l i n  c la ims .  E x p l o r a t i o n  i n  1982 c o n s i s t e d  o f  d e t a i l e d  mapping and c h i p  

-amp l ing  w i t h  emphasis toward i d e n t i f i c a t i o n  o f  t h e  mode o f  t h e  occurrence,  i t s  

s rade  and e x t e n t ,  and p o s s i b l e  p rec ious  meta l  zoning. 

PROPERTY, LOCATION AND ACCESS - 

The Demon p r o p e r t y  c o n s i s t s  o f  e i g h t  con t iguous  m ine ra l  c l a i m s  recorded i n  

:he Mayo M i n i n g  D i s t r i c t  as f o l l o w s :  

C la im Name Gran t  Numbers E x p i r y  Date 

, Demon 1-8 YA76484-YA76491 13 January,  1983 

The c l a ims  l i e  on t h e  sou theas te rn  edge of a  l a r g e  b l o c k  o f  c l a ims  h e l d  by 

Pan Ocean O i l  L i m i t e d ,  as i l l u s t r a t e d  on F i g u r e  WJV82-Dl on t h e  f o l l o w i n g  page. 

The p r o p e r t y  i s  l o c a t e d  a t  l a t i t u d e  65"111N and l o n g i t u d e  134O38'W w i t h i n  

NTS c l a i m  shee t  106E/2, 188 km n o r t h e a s t  o f  Mayo. The c l o s e s t  l a k e  s u i t a b l e  f o r  

a  f i xed-w ing  a i r c r a f t  i s  K i w i  Lake, 3  km t o  t h e  n o r t h ,  w h i l e  t h e  c l o s e s t  bush 

a i r s t r i p  i s  on t h e  Bear R i ve r ,  45 km t o  t h e  south.  Access i n  1982 was by Be1 1  

206B he1 i c o p t e r  f rom t h e  WJV basecamp on t h e  I g o r  p rope r t y ,  18 km t o  t h e  south. 



H I STORY 

The Grmlin  1-10 claims were staked by Cyprus Anvil Mining Corp. in August, 

1975 t o  cover copper mineral iza t ion discovered while following up an anomalous 

copper value obtained from a stream sediment sampl e co l l  ected during a reconnaissance 

program exploring f o r  Mississippi  valley-type lead-zinc deposi ts .  A small program 

of geological mapping ,.- ?i-ospecting and, so i l  and chip sampl i ng was done 1 a t e r  t h a t  year. 

In 1976 the occurrence was mapped in g r ea t e r  de t a i l  and contour-controlled so i l  

sampling was conducted over a 70 sq km area  peripheral t o  the  claims. The 1976 

assessment repor t  f o r  t h i s  work concluded t h a t  the  Gremlin i s  probably a syngenetic 

massive sulphide occurrence. The contour sampling out l ined several  areas  of 

anomalous lead and z inc  values some 3 t o  4 km north and west of the Gremlin property 

but no copper values comparable t o  those on Gremlin were obtained. Additional 

follow-up work including mapping, magnetic surveys, hand trenching and prospecting 

on geochemical anomalies peripheral t o  the claim block was proposed in the 1976 

report  b u t  was not  done and the claims were allowed t o  l apse  in December, 1981. 

GEOLOGY 

General 

Figure WJV82-Dl on the  previous page shows the  general geology of the property, 

while Figure WJV82-D2 i n  the  pocket i l l u s t r a t e s  r e s u l t s  of de ta i l ed  mapping and 

sampling of the  Gremlin occurrence i t s e l f .  The claims ove r l i e  a folded and th rus t -  

repeated sequence of Quartet  Group sedimentary rocks t h a t  a r e  cu t  by small 

h e t e r o c l a s t '  breccia bodies and a few mafic t o  ul tramafic dykes. 
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Geomorphol ogy 

The Gremlin occurrence i s  exposed a t  an e levat ion of 960 m on the  lower slopes 

of an east-facing 25" t o  30° s loping h i l l s i d e .  Outcrop i s  l imited t o  a  creek 

canyon cut  through 10 t o  20 m of t a l u s  and g lac ia l  t e r races  and 20 t o  30 rn of 

bedrock as shown i n  P la te  D l  on the  following page. An outwash fan has developed 

a t  the mouth of the canyon and p a r t i a l l y  extends onto a  wide north-trending val ley  

f loored by glacia l  debr is  and numerous small lakes ,  the  l a rge s t  of which i s  Kiwi 

Lake. Although the creek d ra ins  a  c i r que ,  i t s  lower reaches a r e  dry in l a t e  summer. 

Vegetation in the area includes a l d e r  and scrub spruce on the  val ley  f l o o r ,  giving 

way t o  grasses above 1050 m and l i chens  a t  e levat ions  above 1200 m.  

Strat igraphy 

Stra t igraphic  sequences found in  t h e  Demon area represents the 

middle portion of the Wernecke Supergroup. The claims themselves 

a r e  centered on a 1  km i n  diameter windoH of Quartet.  Group Q formation s t r a t a  which 1 

host  the Gremlin occurrence. This formation i s  overlain by a  th ick sequence of 

Qua r t e t  Group Q2 formation s i l t s t o n e s .  Mapping of the  Gremlin occurrence has 

iden t i f i ed  f i ve  subdivisions wi thin  t h e  Q1, two of which have not been i d e n t i f i e d  

beyond the window. These subdivis ions  a r e  described below. 

( 1 )  Footwall s i l  t s tone cons i s t s  of dark grey t o  black, often gossanous, mudstones, 

claystones,  s i l t s t o n e s  and p h y l l i t e s .  Chlor i to id  porphyroblasts a r e  common i n  

t h e  phy l l i t e s  and t h e i r  d i s t r i b u t i o n  appears t o  be controlled by the  alumina content 

of  the primary sediments. The base o f  t h i s  subdivision i s  not exposed. 





( 2 )  Chert-dolomite includes u p  t o  75 m of orange weathering, dolomitic s i l t s tones  

and mudstones interbedded with pale brown weathering carbonate, chert and quar tz i te  

horizons. The dolomite weathers recessively giving a dis t inct ive ribbed appearance 

in outcrop. Anhydrite and/or gypsum c r y s t a l s  or  pseudomorphs are common, as a re  

i r regular ly  spaced (up to f ive f rac tures  per metre) quartz-carbonate veins. Two 

stockwork zones of closer spaced, quartz-carbonate veins are present near the western 

edge of the window. I t  i s  not known i f  these stockworks extend into the underlying 

footwall s i l t s tones .  Chemical analysis of "dolomite" in th i s  subdivision proximal 

t o  the Gremlin occurrence has shown t h a t  i t  i s  actual ly  s ide r i t e  (36.5% Fe, 4.7% Mg 

and 0.6% Ca) b u t  samples collected from the same horizon some 3 km t o  the west 

a r e  dolomite (3.9% Fe, 9.8% Mg and 19.2% Ca). 

( 3 )  Siliceous a rg i l l  i te-chert  i s  r e s t r i c t e d  t o  the Gremlin window, averages 5 m 

thick and exhibits la teral  zonation. Proximal to  the stockworks i t  has sharp 

contacts  and contains banded cherts and lenses of massive chert  interbedded with 

s i l i c i f i e d  mudstones and dolomites. Dis ta l ly  i t  has gradational contacts and consists 

of bleached and s i l i c i f i e d  mudstones with r e l i c t  sedimentary textures preserved. 

Patches of coarse-grained b io t i t e  (phl ogopi t e ? )  and chlor i te  occur throughout and 

the  quartz-carbonate stockworks and veins a r e  be t te r  developed than in the chert-  

do1 omi te .  

( 4 )  S ider i te  occurs in two lenses, u p  t o  9 m thick,  of dark brown weathering, 

coarse-grained s ide r i t e  with minor cher t  and ferroan do1 omite. A1 t h o u g h  

recrys ta l l iza t ion  has destroyed primary tex tures ,  compositional banding i s  present 

and may mimic bedding, as i l l u s t r a t ed  on Pla te  D2 following page 76 . The s i d e r i t e  

i s  the principal1 mineralized horizon, i s  confined t o  th i s  window, and i s  described 

i n  greater  detai l  in the mineralization sect ion.  Chemically th i s  s ide r i t e  i s  nearly 

ident ical  t o  those on the underlying chert-dolomi t e  (44.3% Fe, 5.4% Mg and 0.5% Ca). 



(5) Hanging wall s i l  tstone abruptly over1 ies  the s i d e r i t e  lenses and cons is t s  of 

black, carbonaceous mudstones, s i l t s t o n e s  and f ine  sandstones which a re  l e s s  

gossanous t h a n  the footwall s i l  ts tones.  These rocks a re  moderately folded and 

exhibit axial planar cleavage. Locally they grade into phylli tes containing 

chloritoid porphyroblasts. 

Structure 

Four phases of deformation have been ident i f ied.  The e a r l i e s t  a r e  small scale 

east  to northeast-trending recumbent folds which have been largely obscured by 

subsequent events. The second and dominant deformation i s  represented by a  northeast- 

trending anticline that  i s  overturned to  the southeast. This s t ruc ture  i s  s l igh t ly  

distorted by open, northeast-trending folds and east-trending regional warping. 

A number of small normal f a u l t s  cut the mineralized s t r a t a .  The l a r g e s t  

exhibits a  150 m oblique s l i p  displacement b u t  most underwent l i t t l e  o r  no movement. 

A large north-trending high-angle f a u l t  i s  located immediately east  of the Gremlin 

occurrence and an even la rger  northwest-trending s t ructure ( the  Bonnet Plume Fault)  

l i e s  under glacial t i l l  some 2 km fu r the r  to  the east .  South-dipping t h r u s t  f au l t s  

are  common in the Kiwi Lake area b u t  none have been recognized on the Demon claims. 



MINERALIZATION 

General 

There are two main t ypes  o f  m i n e r a l i z a t i o n  on the  Demon p rope r t y :  

(1) stratabound, v e i n  and stockwork cha lcopy r i t e ,  p y r i t e  and m ino r  

cobal t i  t e  assoc ia ted  w i t h  Ql format ion sedimentary rocks (Greml i n  

occurrence) ; and, 

(2)  widely  d isseminated c h a l c o p y r i t e ,  specular hemati t e  and p y r i t e  

occurr ing i n  h e t e r o c l a s t  b recc ia  bodies. 

Gremlin Occurrence 

Figure WJV82-D3 on t h e  f o l l o w i n g  page i s  a  diagrammatic s e c t i o n  i l l u s t r a t i n g  

general geometry and metal  d i s t r i b u t i o n  o f  the  Gremlin occurrence. Copper-cobal t  

m i n e r a l i z a t i o n  i s  best  developed i n  t h e  s i d e r i t e  u n i t ,  w h i l e  p y r i t e  i s  t h e  dominant 

su lphide i n  the under l y ing  s t r a t a ,  ve ins  and stockworks. T o t a l  s u l p h i d e  con ten t  

and r a t i o  o f  c h a l c o p y r i t e  t o  p y r i t e  genera l l y  increases up s e c t i o n  f rom t h e  foo twa l l  

s i l t s t o n e  t o  the s i d e r i t e  u n i t ,  b u t  decreases sharp ly  i n  the hanging w a l l  s i l  tstone. 

The s i d e r i t e  u n i t  i n c l u d e s  two almost massive s i d e r i t e  lenses  one me t re  apar t  

which conta in  coarse ( r e c r y s t a l  1  i zed?) cha lcopy r i t e  w i t h  p y r i t e  and m ino r  cobal  t i  te.  

The lower lens, shown on P l a t e  D3 on the  f o l l o w i n g  page, pinches and s w e l l s  and 

ranges i n  thickness from 1 t o  9 m. It can be t raced i n  ou tc rop  ove r  a  s t r i k e  length  

o f  800 rn and i s  open t o  t h e  sou th  and 'east, b u t  appears t o  p inch  o u t  t o  t h e  n o r t h  

and west. The upper l e n s  averages 1 m t h i c k ,  has a  s t r i k e  l e n g t h  o f  150 rn, and 

i s  open t o  the south. The stockworks and most ve ins  observed i n  t h e  u n d e r l y i n g  

rocks are  t runcated a long  t h e  base of  the  lower l ens  and a r e  b e s t  developed near 

i t s  western end. 



Pb: Cu 

Zn: Cu 

Co: Cu 

LEGEND 

Hanging Wall siltstone. 

Siderite 

Sdiceous orgill ite /chert. 

C h e r t  dolomite. 

Footwoll silts tone. 

Ag: Cu 

Au:Cu 

Veios 

Somp Is l ocotion. 

h e  disseminations and laminae. 

Blebs. lenses, bands and d i s s e m n a f i .  / 

Disseminations, frccture fillings and stockwork zones 

Figure WJV82- D3. 
Disseminations with minor stockworks. 

SCHEMATIC SECTION 
DEMON PROPERTY 

WERNECKE JOINT VENTURE. 

0 50 100 150m.  

APPROXIMATE S C A L E  

Disseminations and laminae 

o occompanv report doted Deccmbtr 1982 





Sulphides i n  t h e  s i d e r i t e  u n i t  occur  as i r r e g u l a r  mass ive  pods up t o  20 cm 

i n  diameter,  as e l o n g a t e  bands p a r a l l e l i n g  bedding i n  t h e  su r round ing  s t r a t a  

(see P l a t e  D4 on t h e  p reced ing  page), and as  d i s s e m i n a t i o n s  w i t h i n  narrow do lomi te  

bands. L i m o n i t e  i s  t h e  most abundant secondary m i n e r a l  b u t  m a l a c h i t e  and e r y t h r i t e  

a r e  a1 so p resen t .  

Seven 10 k g  channel samples t aken  a long t h e  sou theas t  l i m b  o f  t h e  lower  l e n s  

re tu rned  a  we igh ted  average o f  2.24% Cu, 492 ppm Co, 7.7 ppm Ag, 186 ppb Au, 

199 ppm Zn and 330 ppm Pb o v e r  an average w i d t h  o f  1.4 m and a  s t r i k e  l e n g t h  o f  500 m. 

S i g n i f i c a n t l y ,  t h e  h i g h e s t  copper (3.85% Cu over  1.0 m), s i l v e r  (11.2 ppm Ag over  

1.0 m), and g o l d  (396 ppb Au ove r  1.0 m) va lues were o b t a i n e d  i n  areas where the  

l ens  i s  t h i c k e s t .  The g o l d  and s i l v e r  have a  s t r o n g  p o s i t i v e  c o r r e l a t i o n  w i t h  

copper, sugges t i ng  t h a t  t h e y  a r e  i n  t h e  c h a l c o p y r i t e .  C o b a l t  assays range up t o  

1.1 I b / t o n  Co and i t  appears t h a t  most i s  i n  c o b a l t i t e ,  as  c o b a l t  concen t ra t i ons  

a re  i n v e r s e l y  p r o p o r t i o n a l  t o  b o t h  copper assays and v i s u a l l y  es t ima ted  p y r i t e  

abundance. The h i g h e s t  l e a d  assay (1200 ppm Pb) was o b t a i n e d  f r o m  t h e  sample taken 

f a r t h e s t  f rom t h e  s tockwork  zone and lead- to-copper  r a t i o s  show a  g radua l  inc rease  

as d i s tance  f r om t h e  s tockwork increases.  Z inc  ana lyses  produced g e n e r a l l y  low 

values (maximum 673 ppm Zn) and e r r a t i c  meta l  r a t i o s ;  however, t h e r e  i s  a weak 

t r e n d  toward h i g h e r  va lues  d i s t a l  t o  t h e  stockworks. No l e a d  o r  z i n c  m i n e r a l s  

have been i d e n t i f i e d .  

Only one c h i p  sample was t aken  from t h e  upper l e n s  and t h i s  r e t u r n e d  1.44% Cu, 

188 ppm Co, 4.8 ppm Ag, 131 ppb Au, 42 ppm Zn and 89 ppm Pb o v e r  a w i d t h  of 0.8 m. 

The s tockworks  and v e i n s  a r e  gossanous and b e s t  deve loped  i n  t h e  s i l i c e o u s  

a r g i l l i t e - c h e r t  and c h e r t - d o l o m i t e  u n i t s .  L i m i t s  o f  t h e  s tockworks  a r e  d i f f i c u l t  

t o  d e f i n e  as t h e y  g rade  i n t o  l e s s - f r a c t u r e d  w a l l r o c k ,  b u t  t h e  zones o f  i n t ense  



f r a c t u r i n g  a r e  a t  l e a s t  20 m in  diameter. Veins of massive pyr i t e  up t o  10 cm 

wide occur wi th in ' the  stockworks and the  zones a s  a whole contain an average of 

30 percent  pyr i t e .  Veins in  the country rocks t y p i c a l l y  contain only 2 t o  10 percent 

pyyite.  Minor chalcopyri te occurs with the  p y r i t e  but rare ly  exceeds 2 percent 

of t he  rock. Two chip samples from the  stockworks returned 0.16% and 0.57% Cu 

with low coba l t ,  gold, s i l v e r ,  lead and z inc  values .  Quartz, dolomite and s i d e r i t e  

a r e  t h e  main gangue minerals. A1 though a1 t e r a t i o n  envelopes around veins a r e  r a r e ,  

t he  most southerly of the two stockworks i s  i n t ense ly  bleached and exh ib i t s  pervasive 

a r g i l l  i c  a1 t e ra t ion .  

Breccia-Related Mineralization 

Breccia rocks on the Demon property t y p i c a l l y  contain 3 t o  20 percent 

disseminated pla ty  specular hematite, t r a c e  t o  2 percent  pyr i t e  and t r a ce  t o  0.5 

percent  chalcopyri te.  However, no zones of anomalous rad ioac t iv i ty  o r  s i gn i f i c an t  

concentra t ions  of sulphides have been discovered.  Although a breccia body i s  located 

within 500 m of the Gremlin occurrence, i t e x h i b i t s o n l y  a 10 t o  20 m wide a l t e r a t i o n  

halo  and crosscuts  s t r a t a  which over l i e  t he  mineralized horizons. 



DISCUSSION A N D  CONCLUSIONS 

Although the mineralized l enses  exposed a t  the  Gremlin occurrence a r e  too  

narrow and low grade t o  be of d i r e c t  economic i n t e r e s t ,  there  is  potent ia l  f o r  

increased widths and higher grades downdip o r  along s t r i k e .  WJV mapping has shown 

t h a t  the s i d e r i t e  lenses have i r r e g u l a r  thickness and t h a t  the highest  copper 

contents occur where the lenses  a r e  t h i c k e s t ,  suggesting t ha t  the me t a l l i f e rous  

br ines  ponded in shallow basins a f t e r  being exhaled from the stockwork zones. One 

of the charac te r i s t i c s  of sedimentary e x h a l i t e  deposi ts  i s  t h a t  they a r e  sub j ec t  

t o  rapid increases in thickness and grade over sho r t  l a t e r a l  d is tances .  Furthermore, 

i f  t h i s  occurrence was the vent  zone f o r  bedded py r i t e  associated with Q1 s h a l e s  

and anomalous lead-zinc geochemistry 3 km t o  the north, the mineralized l en se s  

may grade l a t e r a l  ly  from copper-cobal t t o  lead-zinc. 

The mineralogy of the Gremin occurrence i s  encouraging in t h a t  coba l t  occurs 

a s  coba l t i t e ,  ra ther  than a s  a .  minor component of py r i t e ,  and t ha t  the  precious 

metals  a r e  closely linked t o  copper suggesting t h a t  they would be recoverable in 

a copper concentrate. 

The Gremlin occurrence has several  s i m i l a r i t i e s  t o  the Hart River occurrence 

( s e e  Appendix IV) 105 km t o  t he  west. Both contain abundant copper with p r e c i o u s  

metal values and occur as  lensoid  bodies underlain by stockwork zones and in tense ly  

s i l i c i f i e d  footwalls.  Unlike Greml i n ,  Hart River exh ib i t s  f i ne ly  laminated sulph 

i s  capped by a concordant che r t - py r i t e  horizon, and contains s i g n i f i c a n t  Z n  (3.6% 

Pb (0 .9%),  and sulphosalts.  Gremlin a l s o  shares  ce r ta in  characta-r is t ics  w i t h  the  

M t .  Isa copper deposit including the underlying stockwork zone, the presence of 

evapor i te  mineral-bearing chert-dolomite horizons below the mineral iza t ion,  the  

lensoid shape, and the apparent displacement of copper mineralizat ion from 

assoc ia ted(? )  lead-zinc mineral i z a t i on .  

ides,  
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I ,  W .  Doug1 a s  Eaton, geologis t ,  with business addresses  i n  Whitehorse, 

Yukon Ter r i to ry  and Vancouver, Br i t i sh  Columbia, and r e s i d e n t i a l  address in 

Burnaby, B r i t i sh  Columbia, do hereby declare :  

1. I graduated from the University of B r i t i s h  Columbia in 1980 with a 

B.Sc. and am cur ren t ly  enrolled i n  a M.Sc. majoring i n  Geological 

'Sciences. 
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APPENDIX 111 - ANALYTICAL TECHNIQUES 



PREPARATION 

All soil samples were dried and sieved through an ASTM 35 mesh screen 

(0.50 mm). The minus 35 mesh fraction was then pulverized and homogenized in 

a ring grinder to approximately minus 100 mesh (0.15 mm). For drill core and 

grab and chip rock samples, the entire sample was crushed and split. A sub- 

sample was then pulverized in a ring grinder to approximately minus 100 mesh. 

ANALYTICAL TECHNIQUES 

Gold was analyzed by a "combo technique" consisting of a fire assay 

followed by neutrw activation, while c o ~ ~ e r ,  cobalt, -- zinc, lead and silver 

were all analyzed using a perchloric-nitric acid extraction followed by atomic 

absorption spectrometry. 



APPENDIX I V  - HART R I V E R  PAPER  o or in, 1978) 



A Pre l iminary  Report on Hart  River  (116 A/10) 
- A Pro te rozo ic  Hassive Sulph ide  Deposit 

BY 
J.A. Morin 

1 NTRODUCT IOJ - 

I n  1966, a  consp:cuous orange  red gossan south of  
Hart  River  i n  t h e  Wernecke Mountains was prospected 
and s taked .  The gossan i s  developed over  a  s t r a t i f o r m  
massive s u l p h i d e  body o f  P r o t e r o z o i c  age. Subsequent 
t o  t h e  d i scovery  o f  t h e  d e p o s i t ,  Hart  River Mines 
Limited conducted a  geo log ica l  e v a l u a t i o n  which 
included t r e n c h i n g ,  geo log ica l  mapping, s o i l  geochem 
i c a l ,  magnetic and e l e c t r o m a g n e t i c  surveys and s u r f a c e  
diamond d r i l l i n g  - a l l  of which culminated i n  t h e  
d r i v i n g  o f  an a d i t  i n  1969 and 1970 and i n  ex tens ive  
underground diamond d r i l l i n g .  Due t o  f i n a n c i a l  con- 
s t r a i n t s ,  a l l  work was d i s c o n t i n u e d  i n  1971, a t  which 
time a  d e p o s i t  of  0 . 5  t o  0 . 6  m i l l i o n  t o n s  grading 0.04 
oz/ ton Au, 1.45 oz/ ton Ag, 1.45% Cu, 0.87% Pb and 
3.65% Zn had been proven. 

This  i s  a  p re l iminary  r e p o r t  which summarizes 
r e s u l t s  ga thered  from f o u r  weeks o f  f i e l d  work during 
summer 1977 and 1978. A more comprehensive r e p o r t  is 
planned f o r  p u b l i c a t i o n  a t  a  l a t e r  d a t e .  

LOCATION A N D  ACCESS 

The Hart  River  d e p o s i t  i s  l o c a t e d  i n  t h e  Wernecke 
Mountains a t  l a t i t u d e  64"43'N, l o n g i t u d e  1 36"501W. I t  
i s  s i t u a t e d  20 km south o f  t h e  H a r t  River  on t h e  e a s t  
s i d e  o f  one of i t s  n o r t h e r l y  d r a i n i n g  t r i b u t a r i e s ,  ,120 
km northwest  o f  Mayo and 140 km n o r t h e a s t  of  Dawson. 
Access is  provided by h e l i c o p t e r ,  though an a i r s t r i p  2 
km north o f  t h e  d e p o s i t  i s  s e r v i c e a b l e  by STOL a i r -  
c r a f t .  A 103 km win te r  road c o n n e c t s  t h e  property t o  
Mile 49 on t h e  Dempster Highway. 

PREVIOUS GEOLOGICAL INVESTIGATIONS 

The f i r s t  reg iona l  g e o l o g i c a l  map o f  t h e  area was 
provided by L.H. Green o f  t h e  Geological  Survey of  

.Canada (Green, 1972). He c o n s i d e r e d  t h e  d e p o s i t  t o  
l i e  w i t h i n  h i s  Unit 1  assemblage o f  f i n e  grained 
c l a s t i c  sedimentary rocks and do lomi te .  Subsequent t o  
h i s  work i n  t h e  a r e a ,  r e g i o n a l  mapping by S.L. Blusson 
(Personal  Comnunication, 1978) and 1 ocal  mapping by 
t h e  a u t h o r  has agreed wi th  Green ' s  i n t e r p r e t a t i o n  and 
placed t h e  d e p o s i t  i n  a n  a r g i l l a c e o u s  f a c i e s  o f  t h e  
Gi 11 e s p i e  Lake Group. 

Severa l  unpubl i shed  company geo log ica l  r e p o r t s  
have been w r i t t e n  on t h e  Har t  River  d e p o s i t .  The most 
complete o f  t h e s e  a r e  by Usher and Macdonald (1968) 
and Guardia (1971). In a d d i t i o n ,  a  BSc t h e s i s  con- 
ce rn ing  t h e  geology and p e t r o l o g y  o f  t h e  d e p o s i t  has 
been w r i t t e n  (Olsson, 1973). 

GENERAL GEOLOGY 

I n  t h i s  p o r t i o n  o f  t h e  Wernecke Mountains, an 
e a s t - s o u t h e a s t  t r e n d i n g  sequence o f  Pro te rozo ic  rocks 
i s  exposed i n  a  window surrounded by much younger 
rocks o f  Lower Pa leozoic  age.  The l e n t i c u l a r  window -- 

is up t o  8 0  km long and 32 km wide, and c o n s i s t s  of 
two P r o t e r o z o i c  rock packages s e p a r a t e d  from each 
o t h e r  by an a n g u l a r  u n c o n f o n i t y  - t h e  younger Pin- 
gu icu la  Group and t h e  o l d e r  Wernecke Supergroup 
(Delaney, 1978). Numerous s i l l s  and dykes of d iabase  
occur  w i t h i n  t h e  Wernecke Supergroup assemblage. 

W e ~ c k e  Supergroup 

The Wernecke Supergroup here  c o n s i s t s  of a  t h i c k  
s u c c e s s i o n  o f  a r g i l l i t e ,  a r g i l l a c e o u s  dolomite  and 
do lomi te  which i s  h igh ly  fo lded  and deformed. The 
a r g i l l i t e  sequence ou tc rops  along t h e  nor th  s i d e  of 
t h e  window where i t s  t h i c k n e s s  i s  up t o  2,400 rn. I t  
c o n s i s t s  o f  t y p i c a l l y  b lack ,  t h i n l y  bedded, well 
c leaved  a r g i l l i t e  with minor interbedded dolomite. 

S t r u c t u r a l l y  o v e r l y i n g  t h e  a r g i l l i t e  is  t h e  
G i l l e s p i e  Lake Group, h e r e  represen ted  by f laggy  
orange wea ther ing  a r g i l l a c e o u s  dolomite  t h a t  i s  up t o  
900 m t h i c k .  Minor t h i n  a r g i l l i t e  u n i t s  a r e  i n t e r -  
bedded w i t h  t h e  dolomite .  Of note ,  a r e  t h e  voluminous 
d i a b a s e  dykes and s i l l s  which have metamorphosed the  
a d j a c e n t  count ry  rock: dolomite  t o  a  s e r p e n t i n e -  
c d l c i  t e  + t a l c  assemblage and a r g i l l i t e  t o  hornfe l s .  
The massive su lph ide  d e p o s i t  i s  s i t u a t e d  where the  
G i l l e s p i e  Lake Group e x h i b i t s  a  f a c i e s  change from 
dolomi te  t o  c a l c a r e o u s  a r g i l l i t e  and black a r g i l l i t e .  
I t  i s  no t  c e r t a i n  whether t h e  a r g i l l a c e o u s  f a c i e s  is 
s t r a t i g r a p h i c a l l y  near t h e  base o r  t h e  top  of t h e  
Group. However, a  l ead  i s o t o p e  age o f  1238+21 Ma 
(Cumming-Richardson model ) o r  1 2 8 8 ~ 8 5  Ma (Stacey-  
Krainers model) was determined f o r  l ayered  galena from 
t h e  mass ive  su lph ide  body (W.D. S i n c l a i r ,  1978, 
Persona l  Comnunication). 

P i n g u i c u l a  G r o u l  

The P inguicu la  Group is  represen ted  here  by a  
modera te ly  d ipp ing  southward f a c i n g  homoclinal se- 
quence t h a t  l i e s  above an angula r  u n c o n f o m i t y  c u t  
i n t o  t h e  Wernecke Supergroup. I t  c o n s i s t s  of mainly 
v o l c a n i c  rocks  a t  t h e  base ,  ca rbona te  rocks in  t h e  
middle and c l a s t i c  rocks near  t h e  top .  

In  t h e  v i c i n i t y  of  t h e  massive su lph ide  d e p o s i t ,  
s e v e r a l  b a s a l t  flows with t h i n  i n t e r c a l a t e d  black 
a r g i l  l i t e  hor izons  occur  a t  t h e  base of t h e  Group. The 
b a s a l t  is  dark  green,  f i n e - g r a i n e d ,  l o c a l l y  porphyr i t -  
i c ,  and h e a v i l y  f r a c t u r e d .  Dark green t o  black ch lor -  
i t e  forms t h i n  seams along t h e s e  f r a c t u r e s .  Columnar 
j o i n t i n g  i s  p r e s e n t  i n  t h e  lowermost flow, irrunediately 
above t h e  a r g i l l i t e  c o n t a c t .  P i l low s t r u c t u r e  i s  
comon i n  t h e  upper p o r t i o n  o f  t h e  topmost flow and 
c o n s i s t s  o f  g e n t l y  undula t ing ,  t u b u l a r  masses o f  dark 
green b a s a l t  wi th  s u r f a c e  b r e a d - c r u s t  t e x t u r e  and 
t e n s i o n  gashes along t h e  t o p  of  each p i l low.  In c ross  
s e c t i o n ,  t h e  b a s a l t  p i l lows  d i s p l a y  t h e  t y p i c a l  t e a r -  
drop shape and i n d i c a t e  t h e  d i r e c t i o n  of  tops  i s  up. 
A maf ic  t u f f  u n i t ,  green and maroon a r g i l l i t e ,  and a 
t h i c k  u n i t  of  f l a g g y ,  thick-bedded,  orange-weathering 
f i n e  g r a i n e d  do1 omi t e  i m e d i a t e l y  o v e r l y  t h e  topmost 
f low i n  success'ion. Grey dolomite  and l imestone cap 
t h e  orange  dolomite  and a r e  o v e r l a i n  i n  succession by 
a  dominant ly c l  a s t i c  sequence c o n s i s t i n g  of black and 
maroon a r g i l l i t e ,  orange do lomi te ,  h e m a t i t i c  a r g i l l i t e  
(maroon a t  base)  and whi te  t o  grey massive quar tzose  
s a n d s t o n e ,  h e m a t i t i c  and maroon coloured a t  t h e  base. 
Unconformably capping t h e  q u a r t z i t e  i s  a  t h i c k  u n i t  of  
p a l e  g r e y  f e t i d  Pa leozoic  l imes tone .  

MINERALIZATION 

The massive su lph ide  body i s  completely enclosed 
i n  b lack  a r g i l l i t e  o f  t h e  G i l l e s p i e  Lake Group. I t  
has  t h e  shape o f  a v e r t i c a l  t o  moderately dipping 
southward f a c i n g  t a b u l a r  pod and has been t r a c e d  from 
an e l e v a t i o n  of  4,150 f e e t  t o  3,700 f e e t .  A t  t h e  
3,880 f o o t  a d i t  l e v e l ,  i t  is a l e n s  i n  plan with major 
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and minor axial  dimensions of 124 m and 19 m respect-  
ively.  On i t s  north s i d e  ( footwal l ) ,  i t  i s  marked by - 

a  zone of s i l i c i f i e d  a r g i l l i t e  and a  stockwork of 
I quartz-carbonate (dolomi t e ? )  - chalcopyrite ve in le t s  
! and on the south s ide  (hangingwall) by a  concordant 
I layered cher t -pyr i te  horizon. 
i 
I . Pyri te  and pyr rho t i t e  a r e  the  most common sul- 
I 

phide minerals and along with minor amounts of sphal- 
e r i t e ,  chalcopyrite,  galena and ra re  t e t r a h e d r i t e ,  
f o n  about 90% of the  massive sulphide. The l a t t e r  
four a re  comnonly i n t e r s t i t i a l ,  the gangue being made 
up by white dolomite, qua r t z ,  c a l c i t e  and cher t .  
Sulphide,layering i s  comnon and cons i s t s  of th in  
layers  ranging from l e s s  than 1 mm t o  1 cm thick.  
Pyr i te  i s  the  main layered sulphide,  but l o c a l l y  
a l ternat ing layers  o f  chalcopyrite and pyrrhot i te ,  
galena-sphaleri te and p y r i t e ,  py r i t e  and spha le r i t e  
occur. Pyr i te  most commonly occurs a s  coarse,  rounded, 
framboid-like aggregates of f i n e  grained material  with 
a matrix i n f i l l  ing of .dolomi te-quartz-calci  te.  Syn- 
sedimentary intraformational breccia is  present con- 
s i s t i n g  of brecciated sulphide layers ,  che r t  and 
a r g i l l i t e .  

0 30 
m e t r e s  

such tha t  p y r i t e  i s  commonest in  the  central  and 
western portions and pyrrhot i te  in the eastern por t io  
of the  deposi t ,  

ORIGIN. 

The deposit  i s  in terpre ted  to  be synsedimentary 
with proximal exhalative fea tures .  Evidence for  th i s  
in t e rp re ta t ion  i s  the  following: 

1 )  sulphide layering conformable with interlayered 
che r t  and argi  11 i  t e ;  

2) synsedimentary breccias containing sulphide 
c l a s t s  i n  a  cher t  o r  a r g i l l i t e  matrix and cher t  
and a r g i l l i t e  c l a s t s  i n  a  sulphide matrix; 

3) a .vein itockwork below and within a  s i l i c i f i e d  
footwall which may indicate  the feeder channelwaj 
and associated a l t e r a t i o n  zone respectively;  

4 )  a crude zonation with strong chalcopyrite-pyrrho. 
t i t e  segregation in the  eastern portion of the 
depos i t. s 

A crude metal zonation occurs within the deposit  
- lead and zinc a re  concentrated i n  the  cen t ra l  and 
western portion,  and copper-gold in the  eas tern  
portion. T h e  d i s t r ibu t ion  of the i ron sulphides i s  
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Geological Mapping and Geochemistry 

Demon 1-8 claims 
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