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1.0 .  INTRODUCTION 

This assessment report  on the Bear., A Group,  i s  based on a rock geochemical 
or ientat ion survey conducted by Canico f i e l d  crew on July 7 ,  1980. The pur-  
pose of the or ientat ion survey was t o  determine whether a primary metal disper- 
sion halo around the Bear Cu-Mo prospect could be delineated by chip samplin? 
surface rocks. Previous work has indicated t h a t  higher molybdenite concentra- 
t ions form an annular r ing about the Bear Lake in t rus ion ,  whereas higher chal- 
copyrite concentrations appear t o  be r e s t r i c t ed  t o  the eastern intrusive contact.  
Also, an iron py r i t e  halo associated with Cu-Mo mineralization has n o t  as ye t  
been c l ea r ly  ident i f ied .  An or ientat ion survey was therefore undertaken t o  
es tab l i sh  a mult i -e lemnt  prof i le  which might de tec t  primary metal zonation 
patterns,  and thus t o  be t t e r  del ineate  the mineralized zone in  the absence 
of a pyr i te  halo. 

Property, Location and Access 

The Bear claims are  located 90 miles north of Smithers, on Tsyatut S p u r  west 
of Bear Lake a t  an elevation of 5,500 f e e t  above sea level (Fig.  1 ) .  
l i e  three miles west of the Fort S t .  James t o  Dease Lake railway b u t  are pres- 
ent ly  accessible only by helicopter or  float-equipped a i r c r a f t .  

The claims 

Property Definition 

This report concerns work done on Bear Group A s i tua ted  in the southeast p o r t -  
ion of the Bear claim block, o r  more spec i f i ca l ly  those claims l i s t e d  in Table 
I .  

TABLE 1 .  BEAR GROUP A 

Claim Name 

Bear 26 
Bear 28 
Bear 30 
Bear 41 
Bear 42 
Bear 43 
Bear 44 

Record No. 

117514 
117516 
117518 
11 7529 
11 7530 
11 7531 
11 7532 

Month of Record 

September 18, 1972 



Claim Name 

Bear 45 

~~ ____ 

Bear 46 
Bear 48 
Bear 49 
Bear 50 

Record No. - 

11 7533 September 18 ,  1972 

Month o f  Record 

7534 
7536 
7537 
7538 

Property History 

The proper ty  was d iscovered  by Canico i n  1972 d u r i n g  a regional  exp lo ra t ion  pro- 
gram f o r  porphyry Cu d e p o s i t s .  A su r f ace  eva lua t ion  program c o n s i s t i n g  o f  g r i d  
p repa ra t ion ,  geological  mapping, l i thogeochmical sampling, induced p o l a r i z a t i o n  
and magnetometer surveys were conducted by Canico crews from J u l y  t o  A u g u s t ,  
1973. A Canico d r i l l  crew with a BBS-1 d r i l l e d  3,804 f e e t  i n  seven holes and 
385 feet  o f  supplementary winkie d r i l l i n g  i n  t h r e e  holes  from J u l y  3 t o  Sept- 
ember 7 ,  1974. 

2.0.  PROPERTY GEOLOGY 

The Bear c la ims encompass a mult iphase,  mineral ized p l u g ,  o r  dykes,  belonging 
t o  the Kastberg i n t r u s i o n s ,  of  probable T e r t i a r y  age ,  which has in t ruded  Lower 
t o  Middle J u r a s s i c  v o l c a n i c l a s t i c s  and flows b e l o n g i n g  t o  the Hazelton Group. 
The Kastberg i n t r u s i o n  i s  a b o u t  5,000 f e e t  l o n g  and 2,000 f e e t  wide c o n s i s t i n g  
of  an o u t e r  e l l i p t i c a l  shell o f  " syenod io r i t e " ,  o r  more c o r r e c t l y ,  qua r t z  mn- 
z o d i o r i t e ,  and a younger core  of  g r a n i t e  prophyry and a p l i t e  dykes. Molybden- 
i t e ,  c h a l c o p y r i t e ,  and p y r i t e  mine ra l i za t ion  occurs  as d isseminat ions  i n  t i g h t  
f r a c t u r e s  and q u a r t z  v e i n l e t s .  Drill holes 54303, 54304 and 54308 y ie lded  
average grades o f  0.25% Cu and 0.09% MoS2. 

3.0. LITHOGEOCHEMICAL ORIENTATION SURVEY 

A t o t a l  of 21 rock chip sampleswere c o l l e c t e d  a t  100-iretre i n t e r v a l s  a long 
a nor th  t r end ing  l i n e  r u n n i n g  along the  r idge  c r e s t  for  some two ki lometers  
( F i g .  2 ) .  
o f  t h e  Hazelton Group (Units 2 and 3) whereas samples PPR-148 t o  159 were co l -  
l e c t e d  along t h e  Kastberg i n t r u s i o n  (Units 6a and b ) .  
samples were made fo r  the purposes o f  recording changes i n  mineral a l t e r a t i o n  
assemblages. These a r e  l i s t e d  and b r i e f l y  descr ibed  i n  Appendix A. 

Samples PPR-139 t o  147 were c o l l e c t e d  from volcanic  country rocks 

T h i n  s e c t i o n s  of s e l e c t e d  



Rock chip samples were submitted to  Acme Analytical Laboratories L t d .  f o r  multi- 
element geochemical determination by plasma er?ission spectroscopy based on 
"induced coupled plasma" or I.C.P. Sample preparation consisted of digesting 
0.5 grams of sample with three mls. o f  3:1:3 n i t r i c :  hydrochloric: water sol-  
ution fo r  one hour  a t  90°C. The f inal  volume of 10 mls. was then analyzed and 
r e su l t s  are l i s t e d  in  Table 2 .  

Thin sections indicate  t h a t  samples PPR-140 t o  149 have typ ica l ,  propyl i t ic  
a l t e r a t ion  assemblages typ i f ied  by ch lo r i t e  + epidote 
samples PPR-150 t o  156 have typical phyl l ic  a l t e r a t ion  assemblages predominated 
by s e r i c i t e  + q u a r t z .  
insofar  as K-feldspar a l t e r a t ion  envelopes are developed on mineralized f rac-  
tures and  primary hornblende phenocrysts a re  a l te red  t o  b i o t i t e  and  epidote.  
The data t h u s  suggest a broad a l t e r a t ion  pattern with an  epizonal propyl i t ic  
envelope in volcanic rocks surrounding an intermediate zone of phyl l ic  a l t e r -  
ation coincident with marginal intrusive rocks, which in turn becomes a zone 
of potassic  a l t e r a t ion  coincident with hypogene Cu-Mo mineralization. 

carbonate, whereas 

Samples PPR-157 and 158 suggest potassic a l t e r a t ion  

Table 2 a lso shows sow broad, geologically control led,  element d i s t r ibu t ion  
pat terns .  Elo and C u  increase abruptly over the mineralized zone. Propyl i t ic  
volcanic rocks with high Mg and Ca a lso have high t rans i t ion  element concent- 
ra t ions (Fe, Mn, Z n ,  Ni, Co, V )  which are  much lower in gran i t ic  rocks. 
i tophi le  elements such as U, T h ,  La and  Ba occur in Greater concentrations 
within intrusive rocks. 
possibly P concentrations than the younger monzogranites. 
probably r e f l e c t  primary compositional var ia t ions in rock types ra ther  than 
epigenetic modifications, with the obvious exception of Cu and Mo. 
appears t o  be no systematic change in Fe concentration as might be expected 
i f  a pyr i te  halo were present.  

Gran- 

The monzodiorites appear t o  have higher T i ,  U ,  Ag and 
These differences 

There a l s o  

4 . O .  CONCLUSIONS AND RECOMMENDATIONS 

In the basis of the foregoing observations i t  i s  suggested t h a t  the Bear in-  
trusion appears t o  show a c l a s s i ca l  porphyry a l t e r a t ion  pattern b u t  probably 
lacks a we1 1-defined pyr i te  halo. Flu1 t i  -element geochemical analyses are use- 
ful  in  defining differences rock types and confirm t h a t  Cu and Mo lithogeochem- 
i s t r y  best del ineate  mineralized areas;  however, Ag, T h  and U may a l so  be use- 
f u l .  



- _ -  

I t  i s  recommended t h a t  d r i l l  core  a l s o  be analyzed t o  e s t a b l i s h  compositional 
changes w i t h  depth.  The claims r equ i r e  remapping, w i t h  p a r t i c u l a r  emphasis 
on  a l t e r a t i o n  assemblages,  f r a c t u r e  p a t t e r n s  and subcrop d i s t r i b u t i o n ,  w i t h  
the purpose o f  determining the  na ture  of  t h e  i n t r u s i v e  complex and d e l i n e a t i n g  
a l t e r a t i o n  zones of s u f f i c i e n t  s i z e  t o  merit deeper probing by explora tory  
d r i l l  i n g .  

5 .0 .  ITEMIZED COST STATEMENT 

Wages: J u l y  7 ,  1980 
P .  Peto 1 day i3 $162/day = 

D .  Di l lon 1 day i3 $75/day = 

D .  A r n d t  1 day i3 $50/day = 

P .  Magnussen 1 day @ $50/day = 

$ 162 
75 
50 
50 

$ 337 

Accommodation & Food: 
Room f o r  4 men f o r  5 days ( 3  days s tandby)  = $ 391.80 
Food f o r  4 men f o r  5 days = 90.35 

Transpor t a t ion :  
Okanagan Hel icopters  - Ju ly  7 ,  1980, 4 hrs. i3 $350/hr.  = $1,400 
Truck Rental 1 day @ $30/day = 30 

Geochemical Analysis :  
21 samples i3 $7.75/sample = 

T h i n  Sec t ion  Prepara t ion :  
1 3  samples I3 $5/sample = 

Report Prepara t ion  : 
2 days i3 $162/day = 

$ 162.75 

$ 65.00 

$ 324.00 
TOTAL COSTS $2,800.90 



1, Peter  S. Peto,  hereby c e r t i f y  a s  follows: 

I am graduate oeologis t  with B.Sc. and M.Sc. degrees from the University o f  
Alberta,  and  a P h . D .  from the University of Planchester, E n g l a n d .  

I am a reg is te red  member, in good standing, of the Geological Association of 
Canada .  

I am cur ren t ly  employed as project  aeologist  with Canadian Nickel Company L t d .  
in the Vancouver d i s t r i c t  o f f i c e .  

I have been p rac t i s ino  my profession in te rmi t ten t ly  s ince 1970 and continuously 
from 1975 t o  present .  

I have prepared t h i s  Nark assessnent report  on the b a s i s  of w o r k  perforred as 
an agent o f  Canico. 

?e ,h  5. 
Peter  S.  Peto 

October 30,  1980 



APPENDIX A .  THIN SECTION R O C K  SAMPLE - DESCRIPTIONS 
~____I___- 

PPR-140: 
of  highly a l t e r e d  volcanic  rock fragments ( l o % ) ,  c r y s t a l  fragments (307*), s e t  
i n  a mic roc rys t a l l i ne  mat r ix  (40%) secondary c h l o r i t e  amygdules and ep ido te  

C r y s t a l - l i t h i c  t u f f  showing a mot t led ,  b recc ia t ed  t e x t u r e  c o n s i s t i n g  

c l o t s  ( 2 0 % ) .  

PPR-141: 
cons i s t ing  of  anhedral g r a i n s  o f  a l k a l i - f e l d s p a r  ( 4 5 % ) ,  qua r t z  (50%) w i t h  i n -  
t e r s t i t i a l  muscovite and secondary c l a y  ( 5 % ) .  

PPR-142: 
morphs a f t e r  mafic c r y s t a l s  ( 1 % )  s e t  i n  a granophyric matr ix  (75%) with patches 
of  secondary qua r t z  (15%) and m i c r o c r y s t a l l i n e  c l a y  aggregates  ( 2 0 % ) .  

PPR-144: 
b a s a l t  rock fragments (10%) set  in  a granophyric mat r ix  (75%) w i t h  patches 
of  secondary q u a r t z ,  c h l o r i t e ,  s e r i c i t e  and opaques. 

PPR-146: 
c r y s t a l s  (10%) and rock fragments ( 3 0 % ) ,  mostly b a s a l t ,  t r a c h y t e ( ? )  and t u f f ( ? )  
s e t  i n  a m i c r o c r y s t a l l i n e ,  granophyric mat r ix  (40:0) spo t t ed  with secondary ag- 
grega tes  (20%) o f  c l a y ,  carbonate ,  q u a r t z ,  ep ido te  and p y r i t e .  

PPR-147: A l k a l i - o l i v i n e  b a s a l t  ( ? )  showing an amygdaloidal t e x t u r e  c o n s i s t i n g  
of f i n e  grained serpent ine-carbonate-opaque pseudomorphs (5%)  a f t e r  o l i v i n e ,  
and f i n e  grained o r t h o c a l s e  phenocrysts  ( 5 % )  s e t  i n  a matr ix  (60%) composed 
o f  p l ag ioc la se  m i c r o l i t e s ,  i n t e r s t i t i a l  opaques. AmyFdules (30%) 1 t o  10 mm 
ac ross ,  c o n s i s t  of  qua r t z  mantled by carbonate ,  o r  of  carbonate  with minor 
c l ay .  

PPR-149: C r y s t a l - l i t h i c  t u f f ,  showing a tuf faceous  t e x t u r e  c o n s i s t i n g  of  qua r t z  
and f e l d s p a r  c r y s t a l  fragments s e t  i n  a s e r i c i t e  matr ix  composed of  granophyre, 
f e l d s p a r  m i c r o l i t e s  w i t h  secondary aggrega tes  of  e p i d o t e ,  carbonate ,  b i o t i t e ( ? ) ,  
p y r i t e  and c h l o r i t e .  

PPR-150: 
o r thoc la se  (25%) ,  c h l o r i t e  pseudomorphs a f t e r  b i o t i t e  (5%)  s e t  in  a microcrys- 
t a l l  i ne  matr ix  (55%) composed of granophyre, secondary s e r i c i t e ,  carbonate  
and p y r i t e .  

PPR-151: 
( l o % ) ,  o r thoc la se  (20%), q u a r t z  (10%) s e t  i n  a granophyric mat r ix  (50%) w i t h  
r e l i c t  g l a s s  sha rds ,  patches o f  secondary qua r t z  (10%) v e i n l e t s ,  s e r i c i t e  
and opaques. 

PPR-155: 
o f  q u a r t z ,  p l a g i o c l a s e ,  b i o t i t e  and hornblende ( a l t e r e d  t o  c h l o r i t e )  pheno- 
c r y s t s  s e t  i n  f i n e  grained granophyric matr ix  hos t ing  secondary aggregates  
of carbonate ,  c h l o r i t e ,  s e r i c i t e ,  qua r t z  and p y r i t e .  

PPR-156: 
(25%) ,  o r thoc la se  ( l o % ) ,  q u a r t z  ( l o % ) ,  b i o t i t e  (%) ,  hornblende ( 3 % )  s e t  i n  

Micrograni te  showing a f ine gra ined ,  allotriomorphic-granular texture 

Ash t u f f  having r a r e  p l aq ioc la se  c r y s t a l s  ( l % ) ,  and c h l o r i t e  pseudo- 

C r y s t a l - l i t h i c  t u f f  c o n s i s t i n g  of  a l b i t e  ( 1 5 % ) ,  o r thoc la se  ( 5 % )  and 

C r y s t a l - l i t h i c  t u f f  or volcanic  microbreccia  c o n s l s t i n g  of  f e l d s p a r  

Grani te  porphyry c o n s i s t i n g  of  ovoid qua r t z  phenocrysts ( 1 5 % ) ,  blocky 

Tuff c o n s i s t i n g  of  f i n e  t o  medium grained c r y s t a l  fragments of  a l b i t e  

Grani te  porphyry c o n s i s t i n g  of  m e d i u m  t o  coarse  grained phenocrysts 

Grani te  porphyry c o n s i s t s  o f  medium grained phenocrysts of  ol  i goc la se  



. ,, . 

a very f i n e  grained granophyric matr ix  (50%)  w i t h  amygdules composed o f  ch lo r -  
i t e ,  s e r i c i t e  and qua r t z .  

PPR-157: Quartz-nonzodior i te  shows a medium gra ined ,  hypidiomorphic-equigran 
u l a r  t e x t u r e  c o n s i s t i n g  of  blocky andesine (50X), i n t e r s t i t i a l  o r thoc la se  (15%) 
and qua r t z  ( l o % ) ,  b i o t i t e  f l akes  (5%)  and hornblende ( 5 % ) ) ,  w i t h  minor sphene, 
a p a t i t e ,  and magnet i te .  

PPR-158: Quartz-monzodiorite shows a f i n e  t o  medium gra ined ,  hypidiomorphic- 
g ranu la r  t e x t u r e  c o n s i s t i n g  o f  blocky andesine ( 5 0 % ) ,  i n t e r s t i t i a l  o r thoc la se  
(25%) and qua r t z  (20%) with hornblende prisms ( 5 % ) ,  b i o t i t e  f l a k e s  ( 2 ? ; ) ,  sec-  
ondary c h l o r i t e  ( 1 % )  and accessory sphene, z i r c o n ,  a p a t i t e ,  opaques. 



TABLE 2 I . C . P .  *ANALYSIS OF BEAR LAKE ROCK SAMPLES I 

S ANP LE MO CU PB ZN AG N I  CO MN FE AS U TH B I  V CA P LA MG BA T I  B AL SB 

PPR-139 2 15 13 91 0.3 14 16 728 3.37 13 4.3 0.4 1.6 88 2.29 0.097 9 2.02 33 0.14 5.4 2.45 8.6 

PPR-140 2 136 9 134 0.3 5 18 630 3.36 16 3.9 0.5 2.0 86 0.87 0.08 5 1.97 31 0.15 6.4 2.24 9.5 

PPR- 141 1 22 3 15 0.2 3 2 105 0.99 4 3.0 1.3 1.6 15 0.31 0.02 6 0.22 23 0.02 3.7 0.45 1 .8  

PPR-142 1 71 6 22 0.1 1 2 105 0.94 7 3.2 2.6 1.5 14 0.26 0.07 7 0.09 57 0.01 5.0 0.79 0.8 

PPR-143 2 6 18 233 0.2 12 19 686 4.62 15 0 2.4 1.0 132 0.99 0.09 11 2.11 71 0.08 8.5 1.60 9 

PPR-144 1 33 8 52 0.1 2 4 587 1.86 4 3.0 3.6 1.5 21 0.71 0.04 17 0.06 212 0.02 5.2 0.71 2 

PPR-145 2 12 19 90 0.3 44 24 984 4.27 12 1.5 0.6 1.1 111 1.19 0.08 10 2.55 105 0.17 15.4 2.72 9.6 

PPR-146 2 14 8 61 0.2 4 4 950 2.25 8 1.6 5.2 1.7 31 1.77 0.05 16 0.45 193 0.03 7.4 0.87 4.3 

PPR-147 2 3 16 174 0.3 85 20 981 4.32 17 0 1.2 0.9 165 3.94 0.08 11 2.32 61 

PPR-148 2 5 12 190 0.3 7 19 1346 2.50 8 0.9 0.8 3.5 75 1.09 0.10 9 2.19 37 0.10 7.6 1.74 8.5 

PPR-149 2 41 9 77 0.3 5 9 366 2.96 9 5.2 4.3 1.3 47 0.42 0.08 9 0.86 145 0.11 6.2 1.72 6.0 

PPR-150 1 15 5 39 0.2 4 4 247 1.47 5 6.4 7.7 1.6 12 0.85 0.06 15 0.20 2.61 0.0 5.3 0.70 1.7 

PPR-151 1 65 13 33 0.3 2 1 76 0.74 29 0.4 9.6 1.7 6 0.07 0.02 28 0.03 61 0.0 3.7 0.49 1.9 

PPR-152 1 26 6 33 0.1 3 3 90 1.32 8 3.2 8.1 1.7 17 0.08 0.01 7 0.25 47 0.02 4.4 6.71 1.8 

PPR-153 2 141 17 54 0.3 3 7 247 2.74 6 5.1 7.1 1.0 54 0.63 0.13 19 0.35 459 0.08 6 . 9 0 . 9  6.6 

PPR-154 4 264 5 41 0.4 5 5 210 2.02 3 6.7 9.6 1.5 27 0.35 0.09 21 0.30 525 0.01 6.4 0.9 2.5 

PPR-155 1 133 6 37 0.3 4 6 254 2.03 4 4.5 8.7 1.8 33 0.82 0.09 17 0.47 281 0.03 4.6 0.9 3.4 

PPR-156 4 66 3 29 0.2 4 4 140 2.01 4 4.5 8.4 2.0 38 0.25 0.08 11 0.45 238 0.04 5.4 1.02 2.9 

PPR-157 14 124 8 32 0.2 4 8 197 3.42 5 6.7 5.5 0 91 0.81 0.15 19 0.46 404 0.10 6.3 0.99 4.5 

PPR-158 619 601 8 26 0.6 2 6 157 2.60 2 11.2 16.4 1.4 49 0.49 0.09 20 0.31 146 0.90 5.2 0.90 4.2 

PPR-159 28 1584 8 72 0.9 13 14 282 3.52 6 7.5 7.9 0.5 83 0.61 0.13 18 0.95 539 0.16 10.8 1.38 7 
*Fe, Ca, P, Mg, T i  and A1 are g iven i n  weight  %, t h e  r e s t  a r e  g iven i n  p a r t s p e r  m i l l i o n .  

0.07 7.4 1.49 9 

I 

+ 



b05lC \;itorti: Fi jnS ' biock -yrt.er, tcjt,t.rr;gtic motrix,relici ~ x s  8 oIivlne, 
ornygdaioidol ,  pillo*sed ond f l o w  -tongue structures, fo:Ir)gs p o s t ,  

cross -cutt ing "feeder zones" o n d  gobbroic "domed corrt31exes", 

mojor i ty of Cu occurrences. 

0 Tolug soil somple 

Volconiclostics: -iniercolofed lopillt, iithic tu f fs ,  volconic sediments and rntnor 
f l o w s ;  bedded 

20  Non-strotif ied,red to  purple neotherrng 
2 b  Bedded "rnuddy"tuffs, east focirigs ,eos f  dip 2 5 O - 4  5 O ;  some  sorting 

ond sedimentory textures. 

Andesite'-dork 9reen f l o w s  and sills 

l o  
Ib  Porphyritic f lows with sausserit ired yellow-green plogioclose xtols 

IC Hypobyssol  sill with  ouglte ond plogioclose phenols, green to mouve 
hemotif ic motrix 

Frogmental , volconic breccia ond ogglomerote 

Id  Dyke like cross -cut f ing bostc to intermediate volconic u n i t s -  
feeder +? zones to 3 ; of ten with ossocioted cc - cpy sulph. minerolizotton 

Te r i i o r y  

60 

-I-- 

6 b  

6 c  

Beor Acid Intrusive Complex:  
60 Syenodiorrte - mg equigronular intrusive body ; abund. stockworks 

q t z  ond opiite veins; diss'd p y I  cpy & moly in frocts odjocent t o  6b 

Eocene 6b Ouartz rnonzonite porphyry - m.g equigroriulor with large orthoclase 
phenos; w e a k l y  rnin'd core t o  Beor complex ond c ross -cu t t i ng  
neorby dykes 
Acid dykes  - smoll  docite- rhyolite dykes 6 C  

-7- 
Strike dip o f  bedding and f lows 

/y M o p p e d  Geoiogico l  C o n t o c f  


