
ASSESSMENT REPORT 

GEOLOGICAL & GEOCHEMICAL ANALYSIS 

OM THE 

OR0 CLAIMS 

ATLIN MINING DIVISION 

104K/1 W 

OWNER 

Sage Resources L t d .  
#1108 - 409 Granville S t r e e t  

Vancouver, B . C .  

CONSULTANTS 

C . E . C .  Engineering Ltd. 

AUTHOR 

David 3 .  Copeland, P.Eng. 

October 4,  1986 



'w 

TABLE OF CONTENTS 

Page 

1. Summary ......................... ........................... 1 

2.  Introduction: Location and Access ........................... 1 

3.  Local Physiography .................... ..................... 2 

4. History ....................................................... 2 

5. Property ...................................................... 2 

6. 3 

6.1 S t ra t igraphic  and Tectonic Se t t ing  ................. 3 

Regional Geology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6.2 Area Geology ... ... .. .... ... ......... .. ..... .. ...... 4 

7 .  Structure  ..................................................... 5 

8. Economic Geology ............................................ 5 

9. 16 

10. Mineralization .................*................,........... 18 

Oro Property Geology .. ........ . .. . .. . .. . ... .. .. . ... .. . . . .... 

11. Conclusions .............* ............................... 19 

12. References ............................ ................... 20 

Cer t i f i ca t e  of  Qualification 

Appendix A 

Appendix B 

, Appendices 

L i  thogeochemical Results 

Analytical Methods 

List of Figures 

Figure 

1 Loca t i on 
2 Claim Location 
3 Bear-Totem Structure and Geology 
4 Oro Claims Geology and Sample Locations 

Following 
Page 

1 
2 
4 

i n  rear pocket 



1.  SUMMARY 

The s i z e  and intensi ty  o f  a l t e r a t ion  and ident i f ied  mineralization as  

seen t o  date would indicate  tha t  there  a r e  no obvious mineralized zones 

of  any s i ze .  

The lithogeochemical values appear low and the anomalous values a r e  

n o t  clustered i n  groups, b u t  ra ther  occur a s  s ing le  point h i g h s .  

Yet the elements o f  the  ore  host model a r e  present. These include 

large f a u l t  s t ruc tures  t h a t  interconnect w i t h  the Bear-Totem system, 

a1 tered 1 imestones and pyroclastics (hosts to  mineral izat ion a t  Bear- 

Totem), small intrusive stocks t h a t  a r e  probably coeval and cogenetic and 

gossanous quartz-iron carbonate mineral i zed zones tha t  a r e  indicat ive 

t h a t  hydrothermal fluids were present i n  the system, 

However, given the l o g i s t i c s  o f  operating i n  this remote area,  i t  is  

recommended t h a t  the company only undertake further work a s  par t  o f  a 

la rger  mu1 t i p l e  t a rge t  follow-up or on a j o i n t  venture basis where the 

r i sk /cos t  i s  spread. 

2. INTRODUCTION 

Location and Access 

Mapping and property invest igat ion were conducted for a to t a l  of 

f i f t e e n  man days. 

Muddy Lake (Bearskin Lake), 137 kilometres west of  Dease Lake a t  l a t i t u d e  

The Oro property i s  located 2 km to  the  south west o f  

58 degrees 11 minutes north and  longitude 132 degrees 18 minutes west. 

Access i s  by fixed w i n g  a i r c r a f t  t o  the airstri’p from Dease Lake, Tele- 

graph Creek, A t l i n  or Whitehorse. A winter bulldozer road t o  Muddy Lake 

exists from Telegraph Creek. 
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3.  LOCAL PHYSIOGRAPHY 

The Muddy Lake area i s  i n  rugged alpine t e r r a in  on the l e e  s ide  of the 

Elevations range from 800 metres t o  over 2,500 metres, while Coast Range. 

the claim area ranges i n  elevation from 1,250 metres t o  1,800 metres and 

occupies the drainage divide between Muddy Lake and the Samotua River. 

Glacial i ce  i s  of ten found i n  the north facing cirques a t  the  higher e le-  

vations.  

i n  a r e l a t ive ly  short  f i e ld  season. 

There i s  heavy snow accumulation from October t o  April resu l t ing  

In the area o f  the  claims, minor grass and shrubs can be found i n  areas  

o f  good so i l  development, while most o f  the area i s  underlain by t a l u s ,  

morai ne o r  felsemeer. 

4. HISTORY w 
Chevron Canada Resources L t d .  commenced an epi thermal g o l d  reconnais- 

sance program i n  1981 i n  the area of  Tatsamenie Lake and proceeded south-  

ward t o  Muddy Lake. T h i s  has culminated i n  the discovery o f  the Bear-Totem 

gold deposit  a t  Muddy Lake. 

of  d r i l l  proven reserves grading 0.34 o p t .  

T h i s  deposit  t o  date  has some 1.3 mill ion tons 

Kerr Addison Mines L t d .  a r e  a l so  ac t ive ly  exploring the Heart Peaks 

property, some 48 km north, northeast  of Muddy Lake. 

5. PROPERTY 

The Oro property cons is t s  of  24 units (8 two pos t  claims and 16  modi- 

f i ed  g r i d  units)  a l l  staked i n  June of  1983, and t ransferred t o  Sage 

Resources Ltd.  i n  December, 1983. A t i t l e  opin ion  was not  par t  of the 

contracted work and consequently the author d i d  not undertake a f i e l d  

check o f  a l l  pos t  and boundary locat ions.  Those posts t h a t  were examined 
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while mapping was i n  progress appear cor rec t ly  placed. 

The claims located i n  the A t l i n  M i n i n g  Division o f  British Columbia 

and the claim names, record numbers, record da te  and expiry da te  a r e  as 

follows : 

CLAIM NAME NO. OF UNITS RECORD NO. EXPIRY 

w 

Oro #1 
Oro #2 
Oro #3 
Oro #5 
Oro #6 
Oro #7 
Oro #8 
Oro #9 
Oro #10 
Oro #11 
Oro #12 

8 
4 
4 

2 post claim 
2 post claim 
2 post claim 
2 post claim 
2 pos t  claim 
2 post claim 
2 post  claim 
2 post claim 

191 3 
1914 
191 5 
1917 
1918 
191 9 
1920 
1921 
1922 
1923 
1924 

June 17, 1989 

June 17, 1989 
June 17, 1989 
June 17, 1989 
June 17, 1989 
June 17, 1989 
June 17, 1989 
June 17 ,  1986 
June 17, 1986 

w 

No record o f  transfer o f  Oro #2 and #3 was found. I t  would appear t h a t  

Oro #2 and Oro #3 are  i n  dispute. 

a t i t l e  o p i n i o n .  

The au thor  was n o t  requested t o  render 

6. REGIONAL GEOLOGY 

6.1 S t ra t igraphic  and Tectonic Se t t ing  

The Tulsequah map area incorporates the  eastern margin of the Coast 

Plutonic Complex and the f lanks consis t ing o f  var iably deformed and 

a l t e r ed ,  volcanic and sedimentary s t r a t a .  The s t r a t a  range i n  age from 

Permian t o  Recent and comprise the western margin of  the Intermontane Bel t ,  
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a be l t  of eugeosynclinal arc-type sedimentary and volcanic rocks. T h i s  

be l t  hosts most o f  the  known lode and placer g o l d  deposits i n  the 

Cordi 11 era .  

6 .2  Area Geology 

In the general area of the property, Permian t o  Upper Tr iass ic  

layered rocks can be found, while l a t e  Triassic  t o  Middle Jurassic  stocks 

intrude the assemblages. 

The Permian rocks cons is t  o f  massive limestone and carbonaceous 

s i1  tstones.  The limestones have both local brecciation and sedimentary 

breccias t h a t  occur as  conformable layers .  Adjacent t o  f a u l t  contacts 

the limestone i s  dolomitized and s i l i c i f i e d .  

Pre-upper Triassic  rocks over l ie  the limestones w i t h  apparent con- 

formi ty .  The sequence consis ts  o f  pyro-clastic sedimentary rocks, i n t e r -  

calcated volcanic rocks (a l te red  t o  phy l l i t e  and greenstones), minor che r t  

and jasperoid greywacke. Regional metamorphism has converted tuffs and 

mafic flows t o  greenstones. 

ove r l a in  by ash ,  l a p i l l i  and crystal  andes i t ic  t u f f .  

In the Muddy Lake area the limestones a r e  

A number o f  hornblende d i o r i t e  t o  granodiorite stocks o u t  crop i n  

the region. Contacts w i t h  the  county rock a r e  sharp and regular and i n  

places these bodies occur i n  f a u l t  planes and may have a genetic re la t ion-  

ship w i t h  mineralization. 

Tr iass ic  t o  middle Jurassic .  

These stocks have age dates ranging from l a t e  
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7 .  STRUCTURE 

Three main episodes o f  tectonic  a c t i v i t y  have occurred i n  the 

region: 

(a)  Mid-Triassic Tahl tanian Orogeny 

(b) Upper Jurassic  

( c )  Early Tert iary 

Major folds  a r e  common i n  a l l  the rocks of Jurassic  age or older  

w i t h  the  ear ly  generation o f  f o l d s  being isocl inal  w i t h  well developed 

axial  planar fabr ic .  

closed i n  shape, occasionally recumbent a n d  do n o t  have a well developed 

axial  planar fabr ic .  

The second generation o f  f o l d s  tend t o  be open to  

Major f a u l t s  s t r i k e  northwest, southeast  and north-south while the 

major lineaments have a pronounced north-east direct ion.  vlvy 

Muddy Lake and Bearskin Creek, which drains the lake,  occupy one 

o f  these strong northeast 1 i neaments. 

In the v i c in i ty  of Muddy Lake a prominent north t o  northwest trend- 

i n g  f a u l t  system exists t h a t  has been traced northward some 10 kilometres 

and  has a n  average w i d t h  o f  3,500 metres. I t  i s  along t h i s  major structure 

tha t  a swarm of f a u l t  splays and secondary s p l i n t e r  f a u l t s  a r e  found t ha t  

contain mineral i zed zones making up  the Bear-Totem go1 d deposi t. 

8. ECONOMIC GEOLOGY 

The Bear-Totem mineralization would appear to  be a hydrothermal 

system similar  t o  a gold-silver mesothermal deposit  (Lindgren 1933). 

comparable model would be the Comstock Lode.) 

(A 

A detai led description of the adjacent Bear-Totem deposit  follows 
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w 
as  i t  i s  important i n  determining the merits of the economic geology of 

the Oro claims. 

The data i s  taken from B . C .  Ministry o f  Mines Reports and personal 

communication w i t h  North American Metals personnel . 
Bear-Totem Property Geology. (Fig.3) 

Unknown Age ( U n i t  1 )  

A gabbro o r  metagabbro of unknown age crops out  on the eastern 

portion o f  the property, parti 'cularly on Troy Ridge. 

ch lo r i t i t ed  and hematized. 

b u t  i t  may cor re la te  w i t h  the  pre-Upper Traiss ic  mafic volcanic rocks. 

The gabbro appears t o  be cu t  by fo l ia ted  hornblende d ior i te  of the Late 

Tr iass ic  t o  Early Jurass ic  age. 

I t  i s  extensively 

I ts  relat ionship w i t h  o ther  rocks i s  unclear, 

" Permian ( U n i t  2)  

The unaltered limestone i s  massive t o  well bedded w i t h  cherty grey 

"boudins" u p  to  15  centimetres i n  length. Fossils  a r e  not abundant. Local 

brecciation and sedimentary breccias t h a t  occur as conformable layers  w i t h -  

i n  the limestone sect ion consis t  o f  angular t o  subangular c l a s t s  sf lime- 

stone i n  a fine-grained carbonate matrix. Late-stage c a l c i t e  veins and 

cavi ty  f i l l i n g s  both  crosscut and paral le l  bedding planes w i t h i n  the  lime- 

stone. On the bluff above Helen Lake, veins are up  t o  1 metre i n  w i d t h .  

Adjacent t o  f a u l t  contacts,  par t icu lar ly  the  West Wall f a u l t ,  the 

limestone i s  p i n k ,  variably dolomitized, and contorted t o  i soc l ina l ly  

folded. In a l te red  areas ,  the limestone i s  s i l i c i f i e d  and loca l ly  vuggy 

w i t h  the la te-s tage ve in le t s  of  c a l c i t e  and s i d e r i t e ,  

A sedimentary package of s i l t s t o n e  and carbonaceous s i l t s t o n e  l i e s  
w 

conformably on the  limestone and d i p s  75 degrees t o  the eas t .  T h i s  u n i t  
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is  invariably strongly faulted and  n o t  well exposed. 

f a u l t '  was chosen because i t  forms a black, carbonaceous zone adjacent t o  

s i l i c i f i e d  limestone i n  the hanging wall. 

Pre-Upper Tr iass ic  ( U n i t  4 )  

Overlying the limestones w i t h  apparent conformity i s  a thick sect ion 

The name 'Black 

of ash, l a p i l l i  and crystal  andes i t ic  tuffs,  and possibly mafic flows. 

Locally graded beds, flame s t ruc tures ,  and r i p - u p  c l a s t s  i n  ash layers  give 

tops. In de ta i l  the mafic volcanic rocks grade in to  tuffs across dis tances  

a s  l i t t l e  a s  2 metres. 

appearance. 

bearing horizon i n  l a p i l l i  tuff .  

wall, t u f f s  a r e  s i l i c i f i e d ,  carbonatized, and contain fuchsi te  ( l i s twan i t e s )  

Locally the t u f f s  a r e  interbedded w i t h  black s i l iceous  s i l t s t o n e  and may 

contain up to  3 volume per cent  pyr i te .  A t  the Fleece Bowl showing and 

elsewhere, a1 tered fuchsi te-bearing t u f f s  occur as f a u l t  pods or s l i c e s .  

Local coarsening gives the volcanics a d i o r i t i c  

The sequence has few markers - one being a chalcopyrite- 

Where a l t e r ed ,  mainly i n  the hanging 

Late Tr iass ic  t o  Early Jurassic  ( U n i t  5)  

Hornblende d i o r i t e  i s  s t r o n g l y  f o l i a t e d  and e x h i b i t s  s t r o n g  a1 tera- 

t i o n  t o  ch lo r i t e ,  hematite, and epidote, and contacts w i t h  pre-Upper 

Triassic rocks are brecciated,  

cent pyr i te ,  and  t races  of chalcopyrite bo th  a s  disseminations and on 

Locally the d i o r i t e  contains u p  t o  5 per 

fpactures. I t  intrudes the pre-Upper Tr iass ic  rocks and i s  loca l ly  agmatit ic.  

Angular blocks of greenstone-metagrabbro 0.3 metre to  2 metres i n  diameter, 

have been incorporated i n t o  the d i o r i t e .  

fo l ia ted  d i o r i t e  and the i n t r u d e d  greenstones; l a t e r  facturing o f f s e t s  

these dyke1 ets.  

Dykelets o f  f e l s i t e  cu t  b o t h  the 
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Unknown Age (Middle Jurassic?)  ( U n j t  6 )  

Four occurrences of  narrow dykes of hornblende d i o r i t e  composition 

were noted - three i n  the area o f  the Totem s i l i c a  zone and one i n  dr i l l  

core from the Fleece Bowl zone. The dykes cu t  a l l  o lder  rocks. A sample 

for  possible age dating was collected from a dyke cu t t ing  fo l i a t ed  horn- 

blende d i o r i t e  on the eas t  s ide of  the Totem s i l i c a  area.  

a ' fe ls ic  dyke', which was mineralized i n  several sect ions,  was in te r -  

sected by d r i l l i n g .  

In Fleece Bowl, 

Miocene ( U n i  t 8) 

A l-metre thick dyke of  black basa l t ,  probably a feeder t o  Level 

Mountain Group flows, crops o u t  i n  Bear Main zone. 

Bear Main Zone 

ury' The s i l i c i f i e d  ' pod '  on Bear Main zone has been traced by d r i l l i n g  

along a length of 1 kilometre, across a w i d t h  o f  10 metres and t o  a depth 

o f  a t  l e a s t  200 metres. The 'pod '  is  composed o f  s i l i c i f i e d  dolomite and 

i s  bounded on the west side by a l te red  tuf fs ,  

s o u t h  was p r e s e r v e d  a s  were remnants  o f  i s o c l i n a l  f o l d s .  The d o l o m i t e  

loca l ly  displays a quartz stockwork w i t h  r e s i s t a n t  ve in le t s  of q u a r t z .  

The southern por t ion  of  the 'pod' i s  strongly brecciated; the breccia 

zones commonly have r e l a t i v e l y  sharp contacts and occur between the 

Rare bedding  a t  085/23 

w 

s i l i c i f i e d  dolomite and a l t e r ed  tu f f .  Two v a r i e t i e s  of breccia e x i s t :  

(1)  

tu f f ,  white-grey limestone, black carbonaceous s i 1  ts tone,  white 

t o  grey quartz, and black limestone i n  a dolomitic matrix. 

( 2 )  Monolithic breccia: consis ts  of s i l i c i f i e d  white limestone 

fragments i n  a grey, s i l i c i f i e d  limestone matrix. 

Heterol i thic  breccia: contains fragments of fuchsite-bearing 



B o t h  va r i e t i e s  of breccia contain vuggy quartz and  purite up  t o  

10 per cent  by volume. 

The hangingwall f a u l t  (Bear f a u l t )  cuts  the  tuffaceous rocks and 

is marked by a zone o f  black gouge. A thick sect ion o f  ash,  l a p i l l i  and 

crys ta l  t u f f s ,  and what appear t o  be local mafic flows, occur above the 

hangingwall. The only marker observed is  a chalcopyrite 'zone' w i t h i n  

the l a p i l l i  tuff .  

west. 

dolomite and a l te red  tu f f  on l3ear Main zone. 

Slickensided f rac tures  have a t t i t u d e s  of 045/48 nor th-  

A l-metre dyke of black basal t  (Tert iary ? )  intrudes s i l i c i f i e d  

Near the  north end o f  ,the main outcrop (elevat ion 1520 metres) so i l  

and t a lus  drape over the s i l i c i f i e d  and/or dolomitized limestone. 

Fleece Bowl Zone 

w The West Wall and Black f a u l t s  bound the Fleece Bow zone on the 

west and eas t  respectively.  

s i l i ceous  s i l t s t o n e  and  drips t o  the eas t ;  the f a u l t  zone ranges from 6 t o  

20 metres i n  w i d t h .  Late-stage c a l c i t e  ve in le t s  cu t  the rock which is  

l o c a l l y  vuggy. The hangingwall zone c o n s i s t s  o f  fuchsi te-bearing t u f f  

'The Black f a u l t  occurs i n  a graphi t ic ,  

w i t h  t race  arsenopyrite i n  quartz ve in le t s .  

s i l i c i f i e d  limestone and s i l i c i f i e d  dolomite and d i p s  s teeply to  the eas t .  

A s l i c e  u p  t o  12 metres wide w i t h  strong, north-striking fo l i a t ion  con- 

sists of  fuchsite-bearing tuff w i t h  quartz-carbonate veining, and breccia 

The West Wall f a u l t  cuts 

containing angular fragments of fuchsi te-bearing t u f f ,  and s i1  i c i f i e d  

limestone u p  t o  15 centimetres i n  diameter i s  exposed i n  a north-south 

trench. 

f rac ture  f i l l ings.  

black gouge which contains  anomalous gold values. 

The rocks contain 1 t o  2 per cent  pyr i te  a s  disseminations and 

The hangingwall f a u l t  i n  this ' s l i c e '  i s  marked by 

The hangingwall se- w 



quence cons is t s  of  well-banded s i l i c i f i e d  limestone and dolomite. 

Diamond d r i l l i n g  encountered a ' f e l s i c '  dyke which consis ts  of  

fine-grained white quartz eyes i n  a pervasively se r i c i t i zed  groundmass 

and contains u p  t o  10 per cent  pyr i te  as  f i n e  disseminations and f r ac tu re  

f i l l i n g s .  The dyke i s  anomalous i n  gold (Chevron personnel, personal 

communication). 

Totem S i l i c a  Zone 

A large (1 100-metre by 200-metre) zone o f  intense s i l i c i f i c a t i o n  

w i t h  o r  without dolomitizat  on occurs on the northern portion o f  the 

property ( F i g .  3 ) .  The hos rocks a r e  well-bedded, loca l ly  intensely 

folded limestones w i t h  some dolomites; they occupy the  core of a nor th-  

trending an t i c l ine .  The limestone beds have loca l ,  strata-bound breccia 

zones. 

Two phases of folding a r e  prominent: phase 1 cons is t s  of t i g h t ,  

i soc l ina l ,  commonly recumbent folds tha t  a r e  consis tent ly  S-shaped, when 

viewed southerly down the plunge; phase 2 consis ts  of broader, open an t i -  

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

a t  the northwest end of Tatsamenie Lake. Local minor folds  occur on the 

limbs of  phase 2 folds .  

Strong, la te-s tage northeasterly trending crossfractur ing is prom- 

inent. 'Boudinaging' o f  quartz i n  banded s i l i c i f i e d  limestone i s  loca l ly  

well developed, a s  a r e  breccias w i t h  l a rge ,  quartz-lined vugs  around 

s i1  i c i f i e d  1 imestone fragments. In vuggy quartz-calci  t e  breccias i n  

'sandy' 1 imestones, rhombs of c a l c i t e  grow on quartz c rys t a l s .  

occurs i n  t race  amounts w i t h i n  the s i l i c i f i e d  limestone and loca l ly  occurs 

as 'wispy' rims around white s i l i c i f i e d  limestone fragments i n  breccias. 

Pyri te  

w 
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The southwest s ide  o f  the zone i s  characterized by s i l i c i f i e d  

dolomite w i t h  quartz stockworks tha t  a r e  weakly mineralized w i t h  t e t r a -  

hedri te  occurring as  disseminations and on f rac tures .  

On the west side of the Totem S i l i ca  zone, which is  on the west 

limb of  the an t i c l ine ,  bedding i s  s teep near the f a u l t  contact between 

s i1  i c i f i e d  limestone and interbedded fuchsite-bearing tuff  and carbonaceous 

s i l t s t o n e .  

w i t h  hematite-rich slickensides p l u n g i n g  45 degrees t o  the south, i n d i -  

cat ing tha t  the west s ide  moved down. 

This f a u l t  zone s t r i k e s  nor th  and d i p s  ea s t ;  i t  i s  brecciated 

The hangingwall sect ion both eas t  and west o f  the Totem S i l i c a  zone 

consis ts  of fo l ia ted  hornblende tu f f ,  c h l o r i t i c  t u f f ,  and fine-grained 

greenstone w i t h  hemati t i c  fractures .  A fo l ia ted  hornblende d i o r i t e  i n -  

t rudes the rocks on the eas t .  Hornblende-feldspar porphyry dykes o f  

intermediate composition tha t  trend southwest and  d i p  steeply,  cut  si1 i c i f i e d  

dior i te .  These dykes have been a l te red  t o  epidote,  ch lo r i t e ,  and c lay 

mineral s . 
Structure 

Three main episodes of  tectonic  a c t i v i t y  have occurred i n  the 

region: (1) Mid-Triassic Tahl tanian Orogeny, ( 2 )  Upper Jurassic;  and 

(3 )  Early Tert iary.  Monger (1977) s ta ted  tha t  "the S t ik ine  assemblage 

was emplaced by poorly understood, complex motions t h a t  involve trans- 

current  movement, subduction on both s ides  o f  a narrowing basin floored 

by ' trapped'  oceanic crust and, i n  the f ina l  stages of closure,  eastward 

obduction of the basin f loor" .  A prominent norther ly  to northwesterly 

trending f a u l t  zone, loca l ly  referred t o  as the O p h i r  Break zone, extends 

through the property and  has been traced on the surface and by d r i l l i n g  

I 
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from Muddy Lake northward t o  Tatsamenie Lake - a dis tance of more t h a n  

10 kilometres ( F i g .  3 ) .  The zone is about 3 500 metres wide and  defined 

by areas  o f  intense f rac tur ing ,  abundant s l ickensiding,  areas  of carbon- 

aceous and s i l i ceous  black s i1  tstone and  gouge, and l inear  Fe-carbonate, 

quartz  f fuchsi te-bearing tu f f  (1 istwani t e s )  and quartz-dolomi t e  a1 t e r a t ion  

zones. 

e a s t  by the Ultramafic f a u l t  so named because it contains elongated ser -  

pentine pods. Several minor f a u l t  s t ruc tu res  occur w i t h i n  the O p h i r  Break 

zone. 

Tr iass ic  greenstone package occur w l ’ t h i n  Permian limestone, such as  i n  the 

bluffs  immediately northwest o f  Bear Main zone. 

The zone is  bounded on the west by the West Wall f a u l t  and on the 

Locally s l i c e s  o f  fuchsite-bearing tuff belonging t o  the pre-Upper 

Two d i rec t ions  of  younger crossfaul t i n g  have been observed. One 

s t r i k e s  northwesterly and shows l e f t - l a t e r a l  movement o f  u p  t o  100 metres 

between limestone a n d  greenstone west-northwest of Bear Main zone; the  

other  s t r i k e s  northeaster ly  and shows r igh t - l a t e ra l  o f f s e t  w i t h i n  s i 1  i c i f i e d  

dolomite i n  Bear Main zone. 

As descr ibed  f o r  Totem S i l i c a  zone, two phases of f o l d i n g . e x i s t :  

Mid-Triassic age, i soc l ina l ,  commonly recumbent, S-type folds;  and Late 
P 

Jurassic  broad, open fo lds ,  similar t o  those a t  Tatsamenie Lake. 

cores of ant ic1 ines occasional l y  contain crack1 e breccias (for example, 

Ram/Tut property).  

The 

Phase 1 and phase 2 folding a r e  prominent i n  Totem 

I 

S i l i c a  zone, and phase 1 i s  a minor fea ture  i n  Bear Main zone. 
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A1 te ra t ion  

Two dominant a l t e r a t ion  types occur: 

(1) Quartz-dolomite, which occurs primarily i n  the 

' u n i t .  

( 2 )  Quartz-iron carbonate-pyri t e  fuchs 

occur i n  the  tu f f  u n i t .  

B o t h  types a r e  most intensely developed 

zones and both appear t o  increase i n  in tens i ty  

The quartz-dolomite a l t e r a t ion  consis ts  

1 imestone 

t e  (l istwan t e s ) ,  which 

adjacent to  o r  i n  f a u l t  

toward the hangi ngwall . 
of massive fine-grained 

Outward from a zone of  i n -  quartz, quartz breccia, and lesser  dolomite. 

tense s i l i c i f i c a t i o n ,  w i t h  or w i t h o u t  brecciation, s i l i c a  decreases 

gradually from massive quartz t o  vein quartz t o  s t r inge r  quartz i n  a 

dolomite matrix. 

stone and f i n a l l y  t o  una1 tered limestone. This sequence o f  a1 te ra t ion  

i s  well developed i n  the footwall o f  The Bear Main zone and l e s s  so i n  

the Fleece Bowl and Totem S i l i ca  zones. Heterol i thic  and monolithic 

" Further out ,  a1 te ra t ion  grades in to  dolomi t i c  1 ime- 

w 

breccias are locally well developed in the quartt-dolomite a1 teration zone. 

Abundant  replacement dolomite and  carbonate v e i n i n g  may r e s u l t  from re- 

lease of magnesium and zome calcium from the  greenstone u n i t  o r  from a 

deep-seated u l  tramafi c source. 

The l i s twani t ic  quartz-iron carbonate-pyrite fuchs i te  a1 te ra t ion  

assemblage i s  r e s t r i c t ed  mainly t o  tuffaceus rocks of the greenstone u n i t .  

The zones range i n  w i d t h  from 1 metre t o  20 metres and a r e  strongly 

fo l ia ted .  Carbonate minerals noted include ferroan dolomite ,  anker i te ,  

c a l c i t e ,  and  aragonite. X-ray determination o f  the clay-sized f rac t ion  

shows mainly i l l i t e  and  s e r i c i t e  and t races  of  sodium-rich a lun i t e .  The 
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rocks a1 so have kaol i nf  t e  vei nl e t s  and  gypsum coating f rac tures .  

accessory minerals ident i f ied  i n  the l i s twan i t i c  zones include t a l c ,  

ch lo r i t e ,  hematite, and pyr i te ,  which occur a s  ve in le t s ,  breccia f i l l i n g s ,  

Other 

r imming c l a s t s ,  and as  f i n e  laminations. 

s i l i c i f i e d  dolomite bluffs  a t  the southern end o f  Bear Main zone. 

Jaroside is  conspicuous on 

The process of  1 is twani t izat ion corresponds t o  a C02-Ca metasoma- 

tism of ultramafic rocks, with addition o f  potassium i n  fuchsi te-r ich 

l i s twani tes .  

lenses a t  Muddy Lake, as  i s  the case i n  s imi la r ly  mineralized areas  

around the  world.  A strong posi t ive cor re la t ion  exists between g o l d ,  

arsenic ,  and  sulphur. Fuchsite formation involves t ransfer  of S i  and 

Fe ? from the zone a l te red  t o  l i s twani te  t o  the ' o r e '  zone; Mn, Ca, K ,  

and C a r e  introduced and other elements, including Cr, a r e  red is t r ibu ted .  

Mineralization 

Gold values a r e  randomly distributed w i t h i n  l i s twani te  

3+ 

Mineralization i s  o f  the 'no-seeum' gold type w i t h  minor s i l v e r  

values. Metallic mineralogy consis ts  o f  0.1 to  5 per cent pyr i te ,  t race  

amounts of  a r s e n o p y r i t e  and s c o r o d i t e ,  n a t i v e  g o l d  with v a l u e s  up t o  2 7 . 8  

grams per tonne g o l d  and silver up t o  67 grams per tonne (Schroeter,  1984), 

pyrrhot i te ,  chalcopyrite i n  amygdules i n  l a p i l l i  and a l t e r ed  fuchsi te-  

bearing t u f f ,  Sb-bearing te t rahedr i te ,  and hess i te .  The l a t t e r  two minerals 

a r e  l isted i n  a pr ivate  report  by Chevron. 

Tetrahedrite occurs i n  f ractures  i n  s i l i c i f i e d  dolom t e  on the west 

po r t ion  of  the Totem S i l i c a  zone. Native gold i s  micron t o  submicron s i z e  

and very e r r a t i c  i n  d i s t r i b u t i o n ,  a cha rac t e r i s t i c  of l i s twan i t i c  deposits.  

Locally w i t h i n  the Bear Main zone, gypsum i s  associated w i t h  mineralization. 

Pyri te  occurs i n  a t  l e a s t  two d i s t i n c t  stages:  as la te-s tage ve in le t s ;  and 
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as e a r l i e r  breccia matrix f i l l i n g ,  fragments w i t h i n  breccias,  'wispy' rims 

on s i l i c i f i e d  limestone fragments i n  breccia, and local laminations i n  

f i n e  bleached tuff. The younger, fine-grained py r i t e  veinlets r a re ly  

o f f s e t  older  breccia o r  lamination pyri te .  

Two main 'zones' o f  mineralization have been ident i f ied :  Bear Main 

and  Fleece Bowl ( F i g .  3 ) .  The Bear Main zone crops out  i n  a faul t bounded 

s i l i c i f i e d  and l is twani t ized block which has been traced by d r i l l i n g  along 

a s t r i k e  length of  nearly 1 kilometre, across  an average w i d t h  o f  10 

metres, and to a depth of  a t  l e a s t  200 metres. The host rocks i n  the Bear 

Main zone include s i l i c i f i e d  dolomitized limestone and breccia and carbon- 

a t ized  tuffs ( l i s twan i t e s ) .  The go1d:silver r a t i o s  a r e  h i g h ,  g rea te r  than 

2 to  1 ,  and s i l v e r  is  r a re ly  more abundant than gold i n  individual assays.  

Mineralization i n  the Fleece Bowl zone does not crop out ;  i t  has been 

intersected only i n  d r i l l  holes. Several shor t  mineralized sect ions 

associated w i t h  quartz v e i n i n g  ex i s t ,  a s  well as  mineralization associated 

w i t h  a ' f e l s i c '  dyke which loca l ly  contains up to  10 per cent pyr i te  as  

d i s s e m i n a t i o n s  and f r a c t u r e  f i l l i n g s .  The dyke  c o n t a i n s  w h i t e  q u a r t z  eyes 

and has been extensively serici ti zed. 

There i s  a posi t ive correlat ion between Hg-As-Sb-Au and Ag i n  

mineralized zones. The only sulphides ident i f ied  t o  date  on the Totem 

S i l i ca  zone are pyr i te  i n  the s i l i c i f i e d  limestone and  tetrahedrite i n  

the  s i l i c i f i e d  dolomites. 

Current pub l i shed  reserve f igures  indicate  tha t  the Bear zone has 

some 1,900,000 tons grading .27 o p t ,  while the Fleece zone has outlined 

di luted and inferred reserves o f  658,000 tons grading .20 o p t .  

zone has good dr i l l  in te rsec t ions  b u t  a s  ye t  unestablished reserves.  

The Totem 
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9. OR0 PROPERTY GEOLOGY 

The claims are predominantly underlain by volcanic las t ics ,  tuffs,  

tuffaceous breccias, a r g i l l i t e s  and minor' limestone. These rocks a r e  i n  

t u r n  intruded by a number of small stocks t h a t  appear to be s t ruc tu ra l ly  

control 1 ed. 

A l l  the volcanic las t ic ,  sedimentary and in t rus ive  rocks have been 

regionally metamorphosed to  lower greenschist  fac ies .  

The western portion of the claims, Oro #1, e ight  units, i s  pre- 

dominantly underlain by well bedded volcaniclast ic  rocks belonging to the 

Takla Group of Pre-Upper Tr iass ic  age. 

of the claims, well bedded l a p i l l i  and l i t h i c  tuffs ,  tuffaceous breccias 

and agglomerate a re  found. 

d i p p i n g  17OS t o  strikes of  003' d i p p i n g  34'NW. 

In the northern and central  portion 

0 

Bedding a t t i t u d e s  vary from a s t r i k e  of 098 

A t  the southern end of the claim a large d i o r i t e  stock is  found. 

This intrusive body i s  s t ruc tu ra l ly  controlled and probably coeval and 

cogenetic w i t h  the surrounding vol canfcl a s t i c  rocks. 

There is a good dominant structural  pa t t e rn  present throughout t h i s  

portion o f  the  claims. The dominant shear direct ion os 018' t o  027", 

which para1 le ls  the predomfnate drainage direct ions.  

The central  por t ion  o f  the  claims, Oro #5 through Oro #12, i s  

underlain by a s e r i e s  of  a l te red  sediments and volcanic las t ics .  The 

volcaniclast ic  1 ithology cons is t s  of t u f f  breccia, l i t h i c  t u f f  and agglo- 

merate, Several small apophysis and stocks o f  d i o r i t e  a r e  found on 

either side of a major north t r e n d i n g  f au l t .  

northward 1500 metres t o  the Bear-Totem f a u l t  system and is  probably an 

extension o r  splay.  

T h i s  f a u l t  can be traced 
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W 

The stocks vary i n  composition from hornblende d i o r i t e  to  augi te  

porphyry. 

intrusions were cogenetic. 

tacts, gossans a re  developed t h a t  contain ankeri te ,  hematite and i n  some 

cases v i s i b l e  chalcopyrite,  pyr i te  and malachite. 

In general there  i s  1 i t t l  e contact a1 te ra t ion  indicating these 

However, i n  the v i c in i ty  of  the  inferred con- 

The hornblende d i o r i t e  

stock on Oro #8 and #6 being a case i n  p o i n t .  

The southeastern area contains interbedded a r g i l l i t e ,  chert and 

w 

l i t h i c  tuff .  

ver t ica l  d i p s .  

These l i tho logies  str ike a t  280' t o  2 3 2 O  and e x h i b i t  near 

W i t h i n  the a r g i l l i t e  and cher t s ,  several l a rge  gossans were located. 

One on Oro #5, another on Oro #7 and #9, and one on Oro #8. 

they a re  more or less paral le l  t o  the bedding, a r e  several metres wide 

and u p  t o  700 metres l o n g .  Ankerite, pyr i te  and limonite a r e  found a s  

f rac ture  f i l l i n g s ,  coatings and disseminations. 

In a l l  cases 

The Oro #2 and #3 were seen to  contain the geology most re f lec t ing  

the  ore host model. 

S t r o n g  n o r t h - n o r t h w e s t e r l y  t r e n d i n g  f a u l t s  are p r e s e n t  t h a t  c u t  a 

series o f  limestones and volcanic las t ics .  These f a u l t s  can be traced 

northwards to  mesh w i t h  the Totem-Bear system. The limestones a r e  s l i g h t l y  

s i l i c i f i e d ,  b u t  r a r e ly  dolomi t ized over la rge  areas .  

A d j o i n i n g  the f a u l t  t race  on Oro #2 and Oro #6 is a l i nea r  gossan 

some 600 metres long of  s i l i ceous  iron carbonate located i n  felsemeer of 

limestones and volcaniclast ics .  T h i s  material i s  very s imi la r  t o  the 

gossans observed a t  the  Bear-Totem b u t  does not have near the areal  

extent.  

Another l i nea r  gossan, which may be an extension of the gossan des- 
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cribed above is  located on the south s ide of a saddle on Oro #6, again 

i t  is  associated w i t h  a major f a u l t  s t ruc ture  tha t  trends northwestward 

and is  located p a r t i a l l y  on Oro #2 and Oro #6. 

highly a l te red  volcaniclast ic  rocks and i s  surrounded by an e r r a t i c a l l y  

developed py r i t e  zone. 

T h i s  gossan is  located i n  

10. MINERALIZATION 

As observed i n  previous work, minor pyr i te  and l imonite occur on 

f rac ture  faces throughout the Oro claims. 

On the Oro #6 and #8 claims, disseminated pyr i te ,  chalcopyrite 

blebs and f rac ture  f i l l i n g s ,  and coatings of malachite a r e  found i n  the 

small d i o r i t e  stock and associated a1 tered zone. 

Gossans o f  quartz i ron r ich  carbonate a r e  located on the south  s ide  

o f  Oro #5 and #7 a n d  are  seen t o  contain extensive pyr i te  and minor chal- 

copyri te  blebs. Limonite and malachite a r e  present a s  coatings.  

The quartz carbonate i ron  carbonate gossan zone adjacent t o  the 

north west trending f a u l t  o f  Oro #2 and #6 has patchy mineralization 

throughout i t s  length. 

titi; were a l l  ident i f ied  occurring a s  blebs, f rac ture  f i l l ings and some 

cases, a s  disseminations. 

Pyri te ,  chalcopyrite,  bornite and specular hema- 

Some forty-eight rock chip sampl es were col1 ected,  each sample 

containing a t  l e a s t  ten kg o f  mater ia l .  

a 3 metre interval and a l l  locations were plotted r e l a t i v e  to  located 

Each sample was col lected over 

claim posts. 

All samples were sent t o  Acme Analytical Labs i n  Vancouver for 

gold, copper and arsenic  geochemical analysis  ( the  analyt ical  r e s u l t s  
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a re  i n  Appendix I ;  the analytical  procedures a r e  described i n  Appendix 11). 

In general, the  values appear low and a r e  not  clustered a s  h i g h s .  

However, i t  must be remembered tha t  the Bear-Totem was found as  the re- 

sult of a s ing le  point anomaly o f  700 ppb g o l d  i n  reconnaissance sampling 

a t  300 metre spacing. 

From the  analyt ical  work, f i ve  sample s i t e s  can be considered worthy 

of  follow-up, 

Oro #2 and #6 and one, 86-20-4, is  located on Oro #3 i n  a saddle i n  s i l i -  

c i  f i  ed 1 imestones . 

Four a r e  located along the north west trending f a u l t  or 

11 . CONCLUSIONS 

The s i z e  and in t ens i ty  o f  a l t e r a t ion  and mineralization as  seen to  

date would ind ica te  tha t  there  a r e  no obvious mineralized zones o f  any 

s ize .  

Yet the elements of  the ore  host model a r e  present. These include 

large f a d  t s t ruc tures  t h a t  interconnect w i t h  the Bear-Totem system, a l -  

tered limestones and pyroclast ics  (hosts t o  mineralization a t  Bear- 

Totem), small intrusive stocks t h a t  a r e  probably coeval and cogenetic and 

gossanous quartz-iron carbonate mineralized zones tha t  a r e  indicat ive tha t  

hydrothermal f lu ids  were present i n  the  system. 

Potential zones could eas i ly  be masked a s  there  i s  a n  abundance of 

However, given the l o g i s t i c s  of  operating i n  this felsemeer present. 

remote area i t  i s  recommended t h a t  the company only undertake fur ther  

W 

work a s  par t  of  a la rger  multiple t a rge t  follow-up or on a syndication 

bas is  where the r i s k / c o s t  is  spread. 

Future work should  include detai led tes t ing  of the  anomalous t a r -  

gets and de t a i l  examination of the f a u l t  zones. 
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ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: SEPT 13 1986 
852 E.HASTINGS ST.VANCOUVER B.C. V6A 1R6 
PHONE 253-3158 DATA LINE 251-1011 DATE REPORT MEISLEDz 

GEOCHEMICFLL I C P  ANALYSIS 

.500 6RAH SAHPLE IS DISESTED H T H  3 L  3-1-2 HCL-HH03-H?O AT 95 0E6. C FOR ONE HOUR AND IS DILUTE0 TO 10 HL HITH WATER. 
THIS LEACH IS PARTIAL FOR #N.FE.CA.P.CR.HS,BA.TI.b.AL.MA.E.W.SI.!~.CE.SN.Y.NR AND TA. - AU DETECTION LIHIT BY ICP IS 3 PFd. 

SAllPLE TYPE: ROCK CHIPS AU1. ANALYSIS BY AA FRO# 10 6RAN SAHPLE. 

ASSAYER: .. d+DEAN TOYE. CERTIFIED B.C. ASSAYER. 

J A s s a y  L .L required for correct resuit - 
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ACME ANALYTICAL L48ORATORIE5 LTO. 
Atjzaying & Traca Analyd: 

a52 E. Hartings Sc.. Vancauw. 9.C. V6A 1R6 
reicphane : 2~3.3155 

Girc3efii i cd 1 Ana 1 y s i s f o r  Uran i urn 
0.5 gram szmples dr2 digest& with hot aqua regia and diluted to 10 m i .  

Aliquots 'of the acid extract d r ?  mivent extracted using a salting agent 
ane zliquots of the solvent extract are fus2d with HaF, K-CO- and Na-CO- f l u x  i n  
2 plazinum dish, * L 3  L J  

. .  The fluorxczncs or' the pellet is deteriained on the Jarre! Ash Fluorometer. 

0.25 gram,smoles are furzd with sodium hydroxide a d  lesched with 10 n l  
The solution is neutralized, buffzrsd, adjust& to pH 7.8 and diluted to 

Fluorine i s  de'renined by Specific [on Electrode using an Orion Hodel 404 

Gzcc3enic:l Analysis f o r  Fluorine 

W E L : ~ .  
1QO n l .  

net2r. 
0 . -- 

- 8  .' .. 
.-Gtsc%!nical Andlysis for  Tin 

1.0 gram samples ar2 fused with ammonium iodide in a test tube. 

ine solution is extracttd with IY[8K and tin is detenined' in the extract 

The suolined'iodine is leached with di lut2 hydrochloric acid, 

by Atcmic Absorption. 

* .  . -. 

I Gcc;7mica l Analysis f o r  Chromium 
0.1 Gram sanoles ar?, Pus2d with Na202. The melt is leached with HCl and 

'en;!:rs~d by AA o r  IC?.. . 
Etcciiern i ca i ana 1 ys i s for Hg 

0.5 grzm samoles is digested with aqua rEgia and diluted with 20% H C l .  
H a  in the soiution is determined by cold vapour'AA using a F & J Scientific 

An aliquot of the extract is added'to a stannous chloride / Ho zss2ably. 
hydrcchloric acid solution. 
pass& inco the Hg cell where it is measured by AA, 

Gsscheaical Analysis f o r  Ga & Ge 
0.5 gram samptes (ir2 digested with hot aqua r q i a  with HF i n  przssure bombs. 
Ga and Ge i n  the solution are determined by graphite furnace A A .  

0.5 gram samples are digested with 1 : l  HN03.  

The reduczd I-fg is swegt out o f  the sotution and 

Gsachefiiicrt l Ana I ys  is fo r  Tl (Tha I 1  ium)' 

extract by graphite A A ,  

Gachernicai Analysis fo r  Te (Tellurium) 

M I 8 K  is analysed by A A  graphite furnace. 

Tl is determined i n  the 

0.5 gram samples are digested with hot aqua regia. The Te extracted in w 
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- -  * .  ACME ANALYTlCAL LASORATORIES LTD. 

Aizaayinq & T'rzcc Analysis 
BC2 E .  Hasrings Sc.. Vanczuva, 9.C. V6A lR6 

- I &phone : 253 3158 

S a t o l s  Przxration 
1. Soi l  samples z r 2  d r i d  a t  60°C and sieved to  -80 mesh. 
2. 
Ctc.chs~~ict! Analysis  ( M  2nd IC?) 

Rsck ramp12s a r 2  pulverizEd t o  -100 mesh. 

0.5 q r z m  saiioles a r 2  diqesttd in hot dilutz aqua reqia i n  a boi1ing.wacer 
ba th  zna d i l u s d  t o  10 ml with denineralized water. 
by : 
A. Atcmic Absorption (M)  

€xtracttd metals  a r e  &&rained 

Aq*, 8i*, Cd*, Co, Cu, Fe, Gci,  [n, Hn, KO, H i ,  P b ,  Sb*, TI, V ,  Zn 
( .* aenotis with background corrzction.) 

Ag, A l ,  As, Au, 8, 8 5 ,  8 i ,  C E ,  Cd, C3, Cu, Cr, Fe, I(, La, MCI, ~ n ,  KO, NZ,  
8 i ,  P .  P h ,  SS,  S r ,  T h ,  TC, U, V ,  !4, Zn. 

2 .  inducrive!y Couplsd Arson P l a s m  ( I C P )  

40.0 g r m  samples., t h a t  hcive bem ignittd Gvernite a t  '600'C are digest~d'with w :  not  Giluts aqua r q i a ,  and the clear solution obtained i s  extract24 with Hethyl 
tssoucyl Kztone. 

corrzction (Oettciion L i m i t  = S ppb direct Aa and t ppb graphite tw.) 
Au is detzriiiined i n  the H18K extract by Atonic Absorption 'using backgrcund 

10.0 - 30.0 Gram samples ar2 subjectxl t o  Fir2 Assay preconcentration 

The silver bezds are dissolved and Au, Pd, P t  and Rh cire detgnined i n  the 
techniques to product silver beads- 

, 

I saIution by graphits furnacs Atomic Absorption. 
Geochen ica I Ana I ys i s f o r  As 

10 m l .  
o r  by Inductively Coupled Argon Plasiiia ( I C P ) .  
GeochesilicaI Analysis f o r  8arium 

0.5 gram samples a r 2  diaestzd with hot dilute aqua regia and diluted to 
As is detwinined in the solution by Graphite Furnacg Atomic Absorption (AA) 

. 

0.1 gram samples a t e  digested with hot NaOii and EOTA solution, and diluted 
io 10 m l .  

65 is determined i n  the solution by Atomic Absorption o r  ICP. 
Geclchemica 1 Ana ! Y S  is fo r  Tunasto,n 

1.0 gram samples ar2 fus2d with KCI, KN03 and Na2C03 flux i n  a t- 0 s  t tube , 
d the fusions are leached w i t h  20 m 1  water. 'rl i n  the solution determined by 

IC?  with a detection o f  i ppm. 






