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exploration programme f o r  b u l k  tonnage gold was carr ied out on the 

Isequah (104-K) Map Area (Figure 1 )  d u r i n g  the period of May 25 t o  August  

~#&;i- 1981. A t o t a l  of 14 f i e l d  personnel includinq one Dermanent Chevron 
I .  .. earployee operated from a centrally-located base f ie ld  camp established a t  Trapper 

, 

F, ,. ~ k e .  

F *  Exploration c r i t e r i a  f o r  b u l k  tonnage gold deposits was applied t o  four  contrast in  

b,amloqic environments w i t h i n  the Map Area. Anomalous aeochemical values were 

obuined loca l ly  from rock, s o i l ,  and s i l t  from each o f  the four environments 

and the more s igni f icant  anomalies were protected by claims. To date  over 600 

n i t s  i n  16 separate claim groups have been staked. Additional staking i s  planned 

ochemical data support i n i t i a l  exploration c r i t e r i a  and suggest the following 

t'%ontrols on Au mineralization i n  the region, 

I major strudtures and their associated high-level hydrothermal a1 te ra t ion .  
; 

cross-structures which trend a t  a h i g h  angle off  major s t ruc tures .  

h igh  level intrusions,  i n  par t  localized bv ma.ior s t ruc tures-  - " " - - - -  - -  --- - *  - - -  . 

[ j ' r  4. intense a l t e r a t i o n  of host rocks of which two tvDes a r e  s i a n i f i c a n t :  

6-.. I, (1 1 quartz-carbonate a1 te ra t ion  

s i l i c i f i c a t i o n  o r  "sil ica-soaking" 
I 

e most potential  l i tho logies  i n  the regionaare those which comprise the Permian- 

age Cache Creek group i n  the region south of Tatsamenie Lake, where these rocks 

are affected by large s t r u c t u r e s ,  intense a l t e r a t i o n  and a varied suite of 

attending intrusions,  
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I n  1982, geolog ic  c r i t e r i a  developed du r ing  the  present exp lo ra t i on  should 

be app l ied  i n  f u r t h e r  reg iona l  exp lo ra t i on  and d e t a i l e d  examination of c la im  

groups should be c a r r i e d  o u t  t o  b r i n g  a t  l e a s t  some o f  t he  p roper t i es  t o  the  

d r i l l i n g  stage. 

11. INTRODUCTION 

(A )  GENERAL PURPOSE AND A I M  

The Tulsequah map sheet was i n i t i a l l y  se lected by 1 i t e r a t u r e  research 

f o r  reconnaissance exp lo ra t i on  f o r  bulk-tonnage, low-grade go ld  depos i ts  

(Dick,  1980) s ince a v a r i e t y  o f  known geologica l  c r i t e r i a  f o r  t h i s  ore-  

depos i t  t ype  occur there.  

which could be abs t rac ted  from publ ished data were: 

Some o f  t h e  more impor tant  o f  these c r i t e r i a ,  

1. large-scale s t ruc tu res  , i n c l u d i n g  t h r u s t  f a u l t s  and steep-angle 

normal f a u l t s .  

2. interbedded non-calcareous and calcareous s t r a t a  

3. s h a l l o w - c r y s t a l l i z i n g  f e l s i c  i n t r u s i o n s  (pos t - s t ruc tu re )  

4. 

5. assoc iated Sb, As,  Ba and C. m inera ls  

60 h igh ly - f rac tu red  hos t  rocks 

7. known m i n e r a l i z a t i o n  

s i l i c i f i c a t i o n  and p y r i t i z a t i o n  o f  host, calcareous l i t h o l o g i e s  

A l l  o f  these fea tures  were shown t o  occur over much o f  t he  map 

area . 

Subsequently, i n  August 1980 t h e  reg ion  was v i s i t e d  f o r  a one-week 

per iod.  Resul ts o f  t h i s  exp lo ra t i on  (Dick 1981) were promis ing and 
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a regional  programme was proposed. 

groups were staked as a r e s u l t  o f  the August, 1980 work i n  l i g h t  

o f  competit ion i n  the region (TUT and SAM claim groups). 

May, 1981 regional explorat ion,  cons is t ing o f  s o i l ,  stream, and rock- 

ch ip sampling, combined w i t h  geologic mapping was undertaken. The 

i n i t i a l  a im  o f  the f i r s t  phase o f  explorat ion i n  the region was t o  

de f i ne  which sui tes,  o r  packages o f  l i t h o l o g i e s  and which s t r u c t u r a l  

elements i n  the region were most po ten t i a l  f o r  host ing disseminated 

gold, and t o  narrow down a large region by p r i o r i t y - r a n k i n g  l a r g e r  

t a r g e t  areas. Secondly, the ta rge t  regions were t o  be sampled by 

standard geochemical methods and geologically-mapped on a regional  

scale. 

During February 1981 , two claim 

I n  l a t e  

( 6 )  EXPLORATION C R I T E R I A  

(a) General 

Explorat ion c r i t e r i a  f o r  low-grade, bu l  k-tonnage gold deposits 

are var ied and confused, i n  l a rge  p a r t  due t o  the v a r i e t y  o f  

geological environments w i t h i n  which t h i s  ore-deposit type can 

occur. 

as host ing bulk-tonnage gold. 

con t i nua l l y  being made i n  which low-grade gold i s  being found 

There i s  no one s i n g l e  environment which can be categorized 

As wel l ,  new discover ies are 

i n  "new" environments. 

"types" o f  gold m ine ra l i za t i on  provided c r i t e r i a :  

I n  t h i s  explorat ion,  f o u r  d i s t i n c t  

1. "Car l i nWype ,  i n  which sub-microscopic gold i s  disseminated 

i n  a porous, calcareous host 

"Vein-stockwork" type, wherein f i n e  gold occupies networks 

o f  veins, f ractures,  o r  i s  disseminated i n  a l t e red  s t r a t a  

2. 
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which overlie hypabyssal , silica-rich intrusions. Mineraliza- 

1 t i o n  of this type (so-cal led "porphyry"-type) can a1 so occur 

as a distal facies of mineralization surrounding also base- 

metal porphyry occurrences o r  can occur w i t h i n  the intrusions, 

especially where the la t te r  are syenitic i n  composition. 

Vein-type mineralization where wider, structurally-controlled 3.  

quar tz  veins cut quartz-carbonate-a1 tered maf i c, u l  tramaf i c , 

o r  other 1 i thologies. 

4. Massive sulphide deposits. 

( b )  Structure 

Gold deposits show an a f f i n i t y  f o r  large-scale structures, especi - 
ally where the l a t t e r  are cut by secondary structures. Deep- 

seated structural features channel hydrothermal fluids t o  a 

near-surface environment where boiling and resultant deposition 

of gold can occur. 

of weakness along which intrusive bodies and apophyses can intrude 

t o  a shallow level. 

Secondly, major structures act as zones 

The Tulsequah Map Area i s  transected by 

numerous major structural features. 

(c)  Alteration 

Two main types of alteration are commonly associated w i t h  go ld  

deposition: ( a )  carbonate alteration and; ( b )  si l icification. 

Major structures i n  the Tulsequah Map Area are marked locally 

by bo th  types of alteration, and significant alteration i s  

generally confined t o  these structural zones. 

( d )  Mineralogy 

In a d d i t i o n  t o  minerals which comprise s i l ica  (qua r t z )  and 

quartz-carbonate (ankerite, qua r t z ,  s iderite,  calcite,  fucsite 
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mariposite) alteration types, a number of other minerals are 

diagnostic of Au mineralization. 

toumal ine, scheel i t e ,  arsenopyri t e ,  pyrite and s t i  bni te. 

I'tracerl' minerals , w i t h  the exception of scheel i t e  , are abundantly 

distributed i n  the Tulsequah Map Area. 

The more common of these are: 

These 

(C) AREA EXPLORED IN 1981 

Figure 2 shows the general area w i t h i n  which exploration was carried 

o u t  i n  1981. Approximately square m i  1 es were covered. 

(D)  PHYSIOGRAPHY AND CLIMATE 

River make traversing difficult .  

Topography i n  the Tulsequah Map Area varies from extremely steep t o  

moderately steep. 

poorly gradel streams while major rivers occupy broad , glacial-scoured 

valleys. 

and contain an abundance o f  dense underbrush and devil 's club, while 

t o  the south, more sparsely forested valleys are incised i n  vegetation- 

free plateaus. 

extensively ice-covered. 

the 5000 foot  contour b u t  valley-glaciers have receded substantially 

i n  recent years , exposing much previously-covered bedrock. 

Steep-walled gorges and valleys contain rapid, 

North of Tatsamenie Lake the valleys are heavily forested 

The southwestern half  of Tulsequah Map Area i s  

Major ice-fields and glaciers persist above 

Topography is  more subdued b u t  s t i l l  steep and rugged in the more- 

heavily forested northeast p a r t  of the map area. 

ice i s  absent and vegetation reflects a substantial decrease i n  annual 

rainfall amounts. 

In this region glacial 

Extensive b u r n  areas in the vicinity of the I n k l i n  

i 
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To the south of the Sam claims, and adjoining t h e m ,  

are the _cI_ Totem (20 units) and the Bear (20 units) claim 

groups. 

soil anomaly of 775 ppb Au. After s t ak ing ,  detailed 

geochemical traverses revealed a zone within which 

numerous samples ranged between 100 and 500 ppb A u ,  

while two samples contained 1600 and 9200 ppb Au 

respectively. Concurrent geological follow-up revealed 

a vertical contact of an assemblage of gabbro and 

greenstone w i t h  a vertically-dipping limestone. 

the vicinity of the contact the limestone i s  heavily 

s i l ic i f ied over a w i d t h  of approximately 15 t o  20? 

feet. 

geochemical concentrations of :  3750; 6300; 1325; 

N0,OOO; .10,000; and 7400 ppb Au. 

of these samples contain between 10 and 20 ppm Ag. 

The Bear claims were staked t o  protect a regional 

I n  

S i x  rock chip samples from w i t h i n  the zone returned 

In  addition four  

In visual appearance, these rn'ineralized rocks are very 

similar t o  those a t  the Tard i s  and Petro claim groups 

(see Area 11). 

t o  white-weathering, karsted away from the s i l ic i f ied 

contact) are extremely heavily fractured. 

are imfilled, and the rock further shattered by, myriadal 

networks of chalcedony-fi lled microfractures which 

locally coalesce t o  produce la massive chalcedony rock. 

The carbonates (1 imestones, orange 

Fractures 

A1 t h o u g h  no sulphides were noted, chalcedonic parts 

locally are discoloured t o  a steely-grey hue and a 

yellow oxida t ion  coats some fractures, suggestive o f  
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the presence of very f i n e  grained arsenopyrite. A 

whi te-weathering, s o f t ,  powdery c lay  mineral ( s e r i c i  t e )  

accompanies the chalcedony i n  some samples and i n  others, 

extremely f ine-grained tourmaline occurs i n  the micro- 

vei  n le t s .  

The o r i g i n a l  carbonate p r o t o l i t h  contains angular fragments 

o f  chert ,  up t o  0.5 m i n  diameter, and these are s t i l l  

apparent i n  the s i l i c i f i e d  equivalent, preserving the 

brecciated tex tu re  o f  the rock. 

The Totem claims (20 u n i t s )  ad jo in  the Bear claims 

t o  the no r th  and j o i n  the Bear claims t o  the Sam claims. 

The Totem claims were staked t o  cover the northern 

extension, o r  cont inuat ion,  of the s i l i c i f i e d  contact 

zone on the Bear claims. 

Totem claims occurs a t  t he  same contact between v e r t i c a l l y -  

d ipping l imestone and Cache Creek group but  t he  

s i l i c i f i e d  zone i s  wider (between 100 and 300 meters- 

wide) and more intense w i t h  widespread, wholesale 

replacement o f  t he  marble by f i n e  grained whi te  quartz. 

The s i l i c i f c a t i o n  on the  

The general geology o f  t he  Bear and Totem cl.aim groups 

i s  shown, i n  h i g h l y  s i m p l i f i e d  form, on Figure 7. 

As w i t h  the  Bear, very l i t t l e  work has been done on 

the Totem c la im group. From two s c i l  traverses run 

across the s i l i c i f i e d  zone, three samples contain 

between 105 and 115 ppb Au wh i l e  one i s o l a t e d  sample 

contains 1950 ppb Au. The on ly  anomalous rock value 
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returned t o  date i s  from a malachite-, azur i te-stained 

outcrop o f  s i l i c i f i e d  carbonate which contains 60 

ppm Ag, 71000 ppm As,  and 525 ppb Au. These data, 

although pre l iminary would suggest that ,  as i s  the 

case w i t h  the Bear showing t o  the  south, any gold 

m ine ra l i za t i on  which might occur could be r e s t r i c t e d  

t o  narrow zones which could be e a s i l y  missed i n  regional  

sampling, o r  anything but  closely-spaced geochemical 

follow-up. 

The Pole (20 u n i t s )  , Misty  #1 (20 u n i t s )  and Misty  #2 

(20 u n i t s )  ad jo in  the Sam #1 and #2 groups t o  the 

east and no r th  respect ive ly  and cover anomalies i n  

s i l t ,  s o i l  and rock along the northern extension o f  

the N-S-str ik ing zone o f  anomalies. On the Misty  

claims, several s o i l  samples were co l lected which 

contain Au i n  the 100 t o  300 ppb range wh i l e  two samples 

o f  p y r i t i c  Cache Creek group greenstones, one f l o a t  and 

the other  outcrop, contain 1000 and 2050 ppb Au respec- 

t i v e l y .  

outcrop. 

and Tatsamenie Lake, u l t ramaf i c  bodies occur a t  the contact 

o f  a major i n t r u s i v e  b a t h o l i t h  and Cache Creek carbonates 

and greenstones and 1 i kely  represent a northern continua- 

t i o n  o f  t he  same favorable s t ruc tu re  staked t o  the south. 

Along the south shore o f  Tatsamenie Lake, where t h i s  

s t ruc tu re  would p ro jec t ,  two s o i l  samples contain 160 

ppb Au and f u r t h e r  north, near the contact o f  Cache 

The l a t t e r  sample i s  from a heavi ly  quartz veined 

Between the n o r t h  boundary o f  the Misty  claims 


