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1 .  SUMMARY, CONLCUSIONS AND RECOFWENDATIONS - 
INTRODUCTION 

During a  uranium reconnaissance program i n  1977, i n  t he  

Wernecke Mountains, Yukon T e r r i t o r y ,  exp lo ra t ion  crews of Pamicon 

Developments, working f o r  t h e  Pan Ocean-Mountaineer j o i n t  ven tu re ,  

l oca t ed  carbonate  v e i n s  ca r ry ing  c o b a l t i t e  and cha lcopyr i t e  mineral- 

i z a t i o n  on a  c l i f f  s i d e  a t  F a i r c h i l d  Lake. Four c la ims  were s taked  

t o  p r o t e c t  t he  showing ( h e r e i n a f t e r  c a l l e d  O t t e r  Main Showing). I n  

1978 reconnaissance geo log ica l  mapping was c a r r i e d  ou t ,  and addi- 

t i o n a l  ground was acqui red .  I n  mid 1979 season, a  program inc luding  

d e t a i l e d  eva lua t ion  of t h e  O t t e r  Main Showing and r eg iona l  prospect-  

ing of t h e  surrounding a r e a s  was undertaken by Pan Ocean s t a f f  and 

exp lo ra t ion  crews of Pamicon Developments. 

LOCATION AND ACCESSIBILITY 

The proper ty  loca t ed  a t  F a i r c h i l d  Lake i n  t h e  Wernecke 

Mountains l i e s  approximately 120 a i r  mi l e s  n o r t h e a s t  of t h e  town of 

Mayo. A win ter  road e x i s t s  from Elsa  t o  Dolores Creek and F a i r c h i l d  

Lake v i a  Braine Pass.  

PHYSIOGRAPHY 

Topographically t he  proper ty  occupies  t h e  c l i f f s  a long  t h e  

n o r t h  shore of F a i r c h i l d  Lake. The ma jo r i t y  of t he  proper ty  l i e s  

above t h e  t r e e l i n e .  

The F a i r c h i l d  a r e a  l i e s  south of the  a r e a  a f f e c t e d  by t h e  

P le i s tocene  g l a c i a t i o n  (Laurent ide i c e  s h e e t ) .  
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PROPERTY 

The O t t e r  c l a im  group p re sen t ly  c o n s i s t s  of 124 claims.  I n  

t h e  1979 season an a d d i t i o n a l  88 c la ims  were s taked  t o  p r o t e c t  new 

minera l  showings. 

GEOLOGY 

The O t t e r  p roper ty  covers  a  s e r i e s  of l ayered  metasediments 

of t he  Hel ik ian  (M. P ro te rozoic)  F a i r c h i l d  and Quar te t  groups. The 

F a i r c h i l d  group l a r g e l y  c o n s i s t s  of s i l t s t o n e s  o v e r l a i n  by l imestones 

and dolomites .  The l a t t e r  a r e  t r a n s i t i o n a l  i n t o  b l ack  s h a l e s  of t h e  

Quar te t  group. The metasediments a r e  o r i e n t e d  wi th  n o r t h e r l y  s t r i k e  

and moderate t o  s t e e p  wes t e r ly  d ip .  

A l a r g e  r eg iona l  f a u l t  "Fa i r ch i ld  Fau l t "  w i t h  NNW s t r i k e  

extends from F a i r c h i l d  Lake a long  t h e  c l i f f s  on t h e  n o r t h  shore.  It 

forms a prominent topographica l  l ineament which, broadly speaking,  

fo l lows  an i n t e n s e l y  deformed ca l ca reous  s i l t s t o n e  u n i t .  This  f a u l t  

i s  c u t  o f f  t o  t,he n o r t h  by a  succession of b lack  s h a l e s  of t h e  

Quar te t  group. 

The metasediments a r e  i n t ruded  by diatreme b r e c c i a  p ipes  of 

9 supposed Hadrynian age. The i n t r u s i v e s  a r e  surrounded by l a r g e  

con tac t  a l t e r a t i o n  ha los .  

The F a i r c h i l d  f a u l t  i s  probably a s soc i a t ed  w i th  t he  emplace- 

ment t e c t o n i c s  of t h e  b r e c c i a  d ia t remes ,  bu t  t h e r e  a r e  no d e t a i l e d  

d a t a  on hand. 

HYDROTHERMAL V E I N  MINERALIZATION 

Prospec t ing  and geo log ica l  surveys t o  d a t e  have uncovered 
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s i g n i f i c a n t  ve in  mine ra l i za t ion  of t h e  Co, N i ,  A s ,  Cu, Ag, U para- 

genes is  o r  type a s soc i a t ed  wi th  l a t e  s t age ,  pos t  t e c t o n i c  carbonate  

ve in ing .  The mine ra l i za t ion  i s  l i k e l y  of igneous hydrothermal 

o r i g i n  r e l a t e d  t o  t h e  b recc i a  diatremes and/or  t h e  F a i r c h i l d  f a u l t .  

The ve in  mine ra l i za t ion  has been observed i n  massive, 

disseminated and v e i n l i k e  form, predominantly su lphides  and a r s e n i d e s  

such a s  c o b a l t i t e ,  cha l copyr i t e ,  p y r i t e  and u n i d e n t i f i e d  n icke l -cobal t  

a r sen  ides,. 

Three major c l u s t e r s  of showings l i s t e d  i n  o rde r  of p r i o r i t y  

O t t e r  North A,  O t t e r  North B y  and O t t e r  Main have been ou t l i ned .  I n  

add i t i on ,  s eve ra l  f l o a t  and ve in  i n  outcrop occurrences have been 

i d e n t i f i e d  between t h e  above-mentioned a reas .  The showings have been 

t raced  i n  discont inuous occurrences f o r  a d i s t a n c e  of 2-1/2 miles .  

FIELD PROGRAM 

Work c a r r i e d  out  J u l y  25 - September 20th, 1979, focused 

heavi ly  on the  O t t e r  Main showing being the  most a c c e s s i b l e .  It 

included : 

1 .  Deta i led  prospec t ing  of t h e  c i rque  and surroundings. 

2. Topographical surveying and e s t a b l i s h i n g  a 40 x 20 m 

g r i d .  

3 .  Deta i led  geologica l  mapping a t  a s c a l e  of 1:1,000 and 

1 :200. 

4.  Diamond d r i l l i n g  (HQ) f o r  a t o t a l  footage of 1,995 f t .  

Three ho le s  were d r i l l e d  on the  SW showing, one ho le  

abandoned and one hole  was completed on t h e  NE shoving. 
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5. Downhole probing . 
6. De ta i l ed  sampling and assay ing .  

7 .  Me ta l l u rg i ca l  t e s t  work, on d r i l l  co re  i n t e r s e c t i o n  

18-49' 0-79-5 ( i n  p rog re s s ) .  

The r eg iona l  program included:  

1. Reconnaissance s t ream sediment sampling program. 

2. Hel icopter  borne prospec t ing  t r a v e r s e s  i n  a r e a s  n o r t h  

of t h e  Main O t t e r  showing. 

RESULTS 

The O t t e r  Main showing c o n s i s t s  of a  NE and SW outcrop  which 

i s  complexly fo lded  i n  a synformal s t r u c t u r e  w i th  an a x i s  o r i e n t e d  

\ 2 5  This  f o l d  s t r u c t u r e  i s  c u t  by two major a x i a l  p lane  shea r s ,  '327' 

one of which co inc ides  w i t h  t h e  NNW s t r i k i n g  F a i r c h i l d  f a u l t .  

Cobalt-copper v e i n  mine ra l i za t i on  fo l lows  a system of 

carbonate  ve ins  o r i e n t e d  N-48EIdip 30°NW which t r a n s e c t s  bo th  ou tc rop  

a r e a s .  The carbonate  v e i n  systems a r e  p re sen t  i n  t h e  above-mentioned 

a x i a l  p lane  shea r s  bu t  a r e  unmineral ized.  Because of i n a c c e s s i b i l i t y  

of t h e  ou tc rops  and time problems, n c  t renching  was c a r r i e d  ou t .  

D r i l l i n g  t o  t e s t  t h e  downdip p r o j e c t i o n  of t h e  ve in  systems loca t ed  

a l l  t h e  ones t r aced  on s u r f a c e  ou tc rops .  I n  a d d i t i o n  t o  t h e  above, 

i t  appears  t h a t  v e i n  systems o t h e r  than t h e  ~ 4 8 ~ / 3 0 N ~  a r e  p re sen t .  

Hole 0-79-5 i n t e r s e c t e d  t h e  Da l l a s  v e i n ,  a  15-f t .  t h i c k  minera l ized  

s t r u c t u r e  wi th  s t e e p  d i p  and subconcordant w i th  t h e  s i l t s t o n e  bedding 

planes.  The s u r f a c e  express ion  of t h i s  ve in  i s  covered by rubble .  
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ASSAYS 

The Dal las  v e i n  (hole  0-79-5) r e tu rned  a  s i g n i f i c a n t  i n t e r -  

s ec t ion  from 18-47' grading 0.236% Co, 0.528% Cu129 f t .  and conta in ing  

a  high grade s e c t i o n  from 22-33 f t .  averaging 0.644% Co, 1.05% Cull1 f t .  

Best assays  from t h e  l a t t e r  were 3.23% Co/l f t .  and 3.6% Cull f t .  from 

two d i f f e r e n t  samples. True th ickness  of t h e  Da l l a s  ve in  i s  es t imated 

a t  15 f t .  bu t  i s  pending v e r i f i c a t i o n  by f u r t h e r  d r i l l i n g  and/or 

t renching.  Es t imates  a s  t o  tonnage p o t e n t i a l  a r e  premature. 

The ~48130"E dipping ve ins  on both the  NE and SW showing 

re turned  low grade copper and c o b a l t  a s says ,  none of which were of 

o r e  grade. 

Regional prospec t ing  c a r r i e d  ou t  a long contours  w i th in  an 

a rea  of s t eep  c l i f f s  uncovered high-grade showings n o r t h  of t h e  O t t e r  

Main occurence a s  fol lows.  

O t t e r  North A Showing: 

The showing c o n s i s t s  of s eve ra l  ve in  occurrences d i s t r i b u t e d  

on a  45" s lope  a t  t h e  f o o t  of a  s t e e p  c l i f f  s i d e  f o r  an a r e a  800 f t .  

long, 75 f t .  wide. The mine ra l i za t ion  a s  appears  from ske tch  mapping 

s i s  d i s t r i b u t e d  wi th in  t h r e e  zones o r i en t ed  N 2 5 ~ / d i ~  45 NW and c o n s i s t s  

o f :  hang wall ,  f oo twa l l  - massive zone, foo twa l l  - disseminated 

zone. The hang wa l l  and foo twa l l  zones a r e  separa ted  by a  75 f t .  

s ec t ion  of unmineralized s i l t s t o n e s .  

Chip samples from the  above re turned:  massive v e i n s ,  

assayed from 8-13.4% Co, over widths up t o  15 cm wi th  s i g n i f i c a n t  

amounts of Cu, Ag, N i  and minor va lues  of Au and U .  The disseminated 
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zone assayed  from 1-52 Co w i t h  low v a l u e s  of Cu, N i ,  Ag and Au. The 

showing i s  open i n  b o t h  s t r i k e  e x t e n s i o n s .  

The O t t e r  North  B showing i s  l o c a t e d  314 m i l e s  n o r t h  and a l o n g  

s t r i k e  of t h e  O t t e r  North  A showing i n  a s i m i l a r  t o p o g r a p h i c a l  s e t t i n g .  

The m i n e r a l i z a t i o n  a p p e a r s  c o n t r o l l e d  by s h e a r  zones  subconcordant  t o  

s i l t s t o n e  bedding p l a n e s .  Both semimassive and d i s semina ted  minera l -  

i z a t i o n  occur .  Assays  from c h i p  and g rab  samples r e t u r n e d  v a l u e s  

r a n g i n g  from 0.20-12.40% Co w i t h  G i g n i f i c a n t  v a l u e s  of Cu, Ag. 

The above showings were v i s i t e d  and sampled by R. 3. Mazur. 

A c o b a l t  v e i n  o c c u r r e n c e  e x i s t s  between O t t e r  North  A and B.  

A t h i r d  group of showings were l o c a t e d  n o r t h  of O t t e r  North  

B and c o n s i s t  of c o b a l t i t e  s t r i n g e r s  i n  a  c a l c i t e  f l o o d e d  zone. 

M e t a l l u r g i c a l  T e s t  Work 

P r e l i m i n a r y  t e s t  work on d r i l l  c o r e  from t h e  D a l l a s  v e i n  

i n t e r s e c t i o n  h a s  been compl ica ted  by t h e  e x i s t e n c e  of c o b a l t  and 

copper o x i d e s  and hydroxide m i n e r a l s  i n  t h e  s u l p h i d e  a r s e n i d e  

m i n e r a l  assemblages .  

The c o r e  samples r e p r e s e n t  n e a r  s u r f a c e  m a t e r i a l  p o s s i b l y  

a f f e c t e d  by supergene a l t e r a t i o n  p r o c e s s e s  of p r e - P l e i s t o c e n e  age  

CONCLUSIONS 

The O t t e r  p r o p e r t y  h o l d s  s i g n i f i c a n t  p o t e n t i a l  f o r  h i g h  g rade  

Footno te :  A d e t a i l e d  r e p o r t  i s  i n  p r o g r e s s  and i s  a n t i c i p a t e d  by 

December 3 1 s t .  
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ve in  mine ra l i za t i on  of t h e  cobal t -nickel-s i lver-copper  a r s e n i d e  type.  

Mineral showings were found a long  a  2-1/2 mi le  s t r i k e  l eng th  mostly 

w i th in  t h e  e a s t  s i d e  of t h e  F a i r c h i l d  f a u l t .  

The prospec t ing  f i n d s  a r e  a  r e s u l t s  of f i r s t  time t r a v e r s e s  

w i th in  a  very d i f f i c u l t  t e r r a i n ,  and it  i s  h ighly  conceivable  t h a t  

a d d i t i o n a l  showings w i l l  be  found dur ing  a  f u l l  season ' s  work. 

O t t e r  Main Showing: 

The Dal las  ve in  i n t e r s e c t i o n  i s  encouraging and f u r t h e r  

exp lo ra t i on  t o  t e s t  f o r  Co-Cu mine ra l i za t i on  i n  s t e e p l y  d ipp ing  

ve ins  i s  warranted.  

The SW showing i s  of l im i t ed  p o t e n t i a l  bu t  t h e  NE showing 

t o  d a t e  has  only been t e s t e d  on one s e c t i o n .  

O t t e r  North A and B showings have y i e lded  a s says  ranging 

from: 

1. 8-13.5% Co, up t o  2.5% Cu, 0.79 oz. Ag, and 1 %  N i ,  

and minor va lues  i n  Au i r o n  ziassive v e i n s  15 cm t h i c k .  

2. 0.17-52 Co and low va lues  i n  t h e  o t h e r  base  and prec ious  

meta l s .  

The v e i n  systems a r e  arranged s u b p a r a l l e l  t o  t h e  dominant NNW 

f r a c t u r e  d i r e c t i o n  and d i p  moderately t o  t h e  wes t ,  i n t o  t he  mountain. 

The s t r i k e  p o t e n t i a l  of t h e s e  h igh  grade showings i s  i n  excess  of one 

mi le  and i s  considered e x c e l l e n t .  

This  ve in  s i t u a t i o n  i s  amenable t o  diamond d r i l l  t e s t i n g  and 

d e t a i l e d  su r f ace  exp lo ra t i on  work pending p repa ra t i on  of d r i l l  and 

h e l i c o p t e r  landing pads. 
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The O t t e r  North  A and B v e i n  showings w a r r a n t :  

1. A d e t a i l e d  s u r f a c e  program of g e o l o g i c a l  mapping, 

t r e n c h i n g  and sampling i n  o r d e r  t o  t r a c e  o u t  t h e  

m i n e r a l i z e d  v e i n s .  

2.  A follow-up diamond d r i l l  program t o  t e s t  t h e  m i n e r a l i -  

i z a t i o n  t o  d e p t h ,  and a l o n g  s t r i k e ,  i n  p a r t i c u l a r '  d e f i n e  

t h e  tonnage p o t e n t i a l  between s u r f a c e  o u t c r o p s  and t h e  

F a i r c h i l d  f a u l t  ( s e e  F i g u r e  1 ) .  

3 .  A thorough m e t a l l u r g i c a l  t e s t  program t o  e s t a b l i s h  recovery  

d a t a  fran t h e  v a r i o u s  m e t a l s  i n  t h i s  complex o r e .  

RECOMMENDATIONS 

Data on hand, most of which were r e c e i v e d  a f t e r  t h e  September 

1980 budget  submiss ion,  w a r r a n t s  r e v i s i o n  of t h e  proposed 1980 program. 

A r e v i s e d  budget  and program a r e  p r e s e n t e d  i n  Tab le  1 ,  and a r e  

summarized a s  f o l l o w s :  

P r e p a r a t o r y  S t u d i e s  

A d e t a i l e d  p h o t o g e o l o g i c a l  i n t e r p r e t a t i o n  o f  t h e  F a i r c h i l d  a r e a ,  

i n  p a r t i c u l a r  t h e  F a i r c h i l d  f a u l t  sys tem shou ld  b e  c a r r i e d  o u t  p r i o r  t o  

1980 s e a s o n ' s  f i e l d  work. 

Map P r e p a r a t i o n  

It i s  e s s e n t i a l  f o r  e x e c u t i o n  of t h e  d e t a i l e d  1980 program t h a t  

a t o p o g r a p h i c a l  b a s e  map be  on hand. An or thophotomosaic  a t  a s c a l e  of 

1:10,000 f o r  an  a r e a  12 x 8 s q u a r e  m i l e s  shou ld  b e  c o n s t r u c t e d  f rom a i r  

photos .  

~ u r i n g  t h e  1980 f i e l d  program, i t  i s  p lanned t o  have a f u l l - t i m e  

Pan Ocean 



surveyors  team c a r r y  o u t  1:10,000 s c a l e  t o p o g r a p h i c a l  mapping of t h e  

F a i r c h i l d  p r o p e r t y  w i t h  1:1,000 s c a l e  d e t a i l e d  mapping of s e l e c t e d  

a r e a s ,  m i n e r a l i z e d  zones  and d r i l l  s i t e s .  

M o b i l i z a t i o n  

It i s  planned t o  m o b i l i z e  f u e l  and m a t e r i a l s  o u t  of Mayo, 

u s i n g  a l a r g e  a i r c r a f t .  It i s  env isaged  t h a t  t h e  D-7 C a t e r p i l l a r  

l e f t  on s i t e  a t  Kiwi Lake, 30  m i l e s  n o r t h  of F a i r c h i l d  w i l l  be  used 

f o r  p r e p a r a t i o n  of an  i c e  s t r i p .  

Crew 

It i s  planned t o  use  f i e l d  crews and camp management of 

Pamicon Developments s i m i l a r  t o  t h e  1979 program. 

A Pan Ocean s t a f f  member w i l l  be  p r o j e c t  manager. 

PROSPECT EVALUATION 

The O t t e r  North A and B showings a r e  "raw" p r o s p e c t s  w i t h  

h i g h  g rade  p o t e n t i a l  and f a v o r a b l e  tonnage p o s s i b i l i t i e s .  It i s  

proposed: 1) t o  l aunch  a c r a s h  program of 1:200 s c a l e  g r i d  su rveys  

i n c l u d i n g  g e o l o g i c a l  mapping, p r o s p e c t i n g ,  t r e n c h i n g  and channe l  

sampling t o  p r e p a r e  t h e s e  f o r  d r i l l  t e s t i n g .  2) A d r i l l i n g  program 

t o  b e  s t a g e d  i n  t h r e e  phases  of an i n i t i a l  2,500 f t .  o f  p r o f i l e  

d r i l l i n g  ( F i g u r e  1 )  i n c l u d i n g  a f e n c e  of t h r e e  h o l e s  a c r o s s  s t r i k e ,  

and t e s t i n g  of s t r i k e  e x t e n s i o n s  100 f t .  away u s i n g  wedging tech- 

n i q u e s .  

Cont ingen t  on t h e  Phase I d r i l l  t e s t i n g  of 200 f t .  s t r i k e  

l e n g t h ,  Phase  I1 w i l l  c o n s i s t  of a s i m i l a r  p a t t e r n  d r i l l i n g  on 300 f t .  

spaced c e n t e r s .  T o t a l  s t r i k e  l e n g t h  t e s t e d  under t h i s  phase w i l l  be 

800 f t .  

Pan Ocean 



T A B L E  1  

FLOW SHEET FAIRCHLLD COBALT PROJECT 

Report 1979 

M.II P r ~ ~ p f r . ~ t i o n  - -- 

1980 Program 
M u b i I i ~ a t i o n  

Camp Bui ld ing 

Surveyin& 

P r o s p e ~ t  Evaluat ion 
Trenching 
S~rnpl  ing 
Ceo lug i ca l  Mapping 

D r i l l i n g  

He t a l  l u r g i c a l  
Tes t  Work -- - 

Engineer ing 

I n f r a s t r u c t u r e  

...- -- - 
Nov.-DK. May 1-15 May 15-31 June 1-15 June 15-30 J u l y  1-15 J u l y  15-31 Aug.1-15 Aug.15-31 Sept.1-15 Sept.15-30 0ct . l -15 Oct.15-31 Nov. 1-Dcc. 31 --- 

Pl~ocogcological  i n t e r p r e t a t i o n  
o f  a r e a  

Orthophot jmosaic  1: 10,000 t o  be prepared 
from a i r  photo f o r  an a r e a  12 x 8 square  mi l e s  

Piobilize D 7  C a t e r p i l l a r  from Kiwi Lake 

Apr.  29 

Core samples 
0-79-5 
pa- .. "'4 

P r o j e c t :  P repa re  base  map 1:10,000 f o r  gene ra l  a r e a ,  d e t a i l e d  on 1:1,000 s c a l e .  
b-,"-.= Ut.Lli-erC-+,.Lli-" ..*, -,.I.- *. " Uu-rrr-.+ - .-----.-.------VP-* --=--L"" u+.-.A-=~ 
O t t e r  O t t e r  North A  O t t e r  North B  O t t e r  Genera l  
Genera l  1  : 1,000 1:1,000 

t --- I 
O t t e r  North A  ' O t t e r  North B  New showings & O t t e r  main showing 

Cont inaent  on Cont innent  on - 
r e s u l t s  

- 
r e s u l t s  

p r e p . '  t--%dF. - w m . 1  
Phase 1 ,  P r o f i l e  b< US-- 4 
d r i l l i n e  O t t e r  Phase 2. S t eo  o u r  Phase 3. Step  o u t  0 P e  n  

- ~ l  
Consultation wi th  Mining Engineer 
t o  p r epa re  base  ca se  f o r  v i a b l e  
c o b a l t  underground mine a t  F a i r c h i l d  
Loc. T e s t  S.A.M.P.L. program. 

Pre l iminary  t a l k s  w i th  Yukon Covt. 
r e  p o s s i b l e  f u t u r e  aevelopmenr o t  
p r u j r c r .  
Land use imp l i ca t i ons  of a i r s t r i p ,  
a c c e s s  roads ,  hydropower 

b=----4 
Pre l imina ry  t a l k s  w i th  sme l t e r  
companies capab le  of handl ing 
c o b a l t  concen t r a t e s .  

North A-2,500 f t .  d r i l l i n g ,  5,600 f t .  d r i l l i n g ,  5,600 f t .  
Mobi l ize  2nd d r i l l  
from Mayo 

grouped samples w i t h  preceding o r e  microscopy s t u d i e s  
of grade i n t e r s e c t i o n s .  D e t a i l e d  t e s t  program t o  be d i r e c t e d  by c o n s u l t a n t .  

bmm-%ao4uuuaJ 
Eva lua t ion  of  p r o j e c t :  p o t e n t i a l  o r e  

-4 Prel iminary  a p p r a i s a l  of v i a b i l i t y  of 

r e s e r v e s ,  m e t a l l u r g i c a l  recovery ,  rock F a i r c h i l d  c o b a l t  p r o j e c t ,  o r  
s t a b i l i t y  a s p e c t s .  Consul t ing  Mining d e c i s i o n  on underground exp lo ra t i on  
Engineer  t o  v i s i t  s i t e .  phase f o r  1981. 

I f  above eng inee r ing  eva lua t i on  i s  
f avou rab l e ,  o b t a i n  b a l l  park e s t i m a t e s  
on i n t r a s t r u c t u r e  development r equ i r ed  
t o  suppor t  an undersround ope ra t i on .  
Also  cont inued t a l k s  w i th  land use and 
power commissions 

Continued k I 
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It i s  envisaged t h a t  i f  t h e  program moves i n t o  Phase 11, 

a  second d r i l l  w i l l  be mobil ized from Mayo. 

Contingent on r e s u l t s  of Phase 11, and prospec t  eva lua t ion  

work of O t t e r  North B and a r e a s  between t h e s e  showings, an a d d i t i o n a l  

5,000 f t .  of d r i l l i n g  i s  planned according t o  t h e  g u i d e l i n e s  es tab-  

l i s h e d  from t h e  above. 

Engineer ing S tud ie s  

Curren t ly  engineer ing  s t u d i e s  a r e  under way f o r  t h e  purpose 

of e s t a b l i s h i n g  economic gu ide l ines  a s  t o  minimum t a r g e t  s i z e  and 

grade of a  v i a b l e  c o b a l t  underground mine ope ra t i on  a t  F a i r c h i l d  

l oca t ion .  It i s  envisaged t o  update t h i s  eva lua t ion  study wi th  in- 

coming r e s u l t s  us ing  a  mining consu l t an t .  

Me ta l l u rg i ca l  Tes t  Work 

I n  view of t h e  complexity of t h e  "ore", i t  i s  proposed t h a t  

sys temat ic  o re  microscopy work wi th  i d e n t i f i c a t i o n  of minera l  assem- 

b l ages  and t e x t u r e s  be undertaken concur ren t  w i th  t h e  d r i l l  c o r e  

and t r ench  assay ing  program. 

This  work would be  an i nva luab le  a i d  f o r  l a t e r  m e t a l l u r g i c a l  

I t e s t  work where d r i l l  c o r e  i n t e r s e c t i o n s  would be grouped toge the r .  

It i s  planned t o  use  a  m e t a l l u r g i c a l  c o n s u l t a n t  t o  supe rv i se  

t h i s  work. 

The t e s t  work should g e t  under way by t h e  end of Phase I d r i l l -  

ing ,  bu t  i t  i s  expected t o  l a s t  i n t o  t h e  t h i r d  q u a r t e r  of 1980. 

Pre l iminary  Appra isa l  

A pre l iminary  a p p r a i s a l  o f :  

Pan Ocean 



1) p o t e n t i a l  o r e  r e s e r v e s  

2) m e t a l l u r g i c a l  r ecovery  

3 )  marke t ing  of p r o d u c t s  

4) i n f r a s t r u c t u r e  

w i l l  be  c a r r i e d  o u t  s t a r t i n g  a t  t h e  end of t h e  1980 f i e l d  season.  

T h i s  w i l l  be  t h e  b a s i s  f o r  a  d e c i s i o n  a s  t o  f u r t h e r  commitment of funds .  

I n  t h e  e v e n t  of a p o s i t i v e  d e c i s i o n ,  a  follow-up e x p l o r a t i o n  
s 

phase  would c o n s i s t  of an underground program of t u n n e l i n g ,  underground 

d r i l l l i n g  and b u l k  sampl ing i n c l u d i n g  some p r e p a r a t i o n  of i n f r a s t r u c t u r e  

f a c i l i t i e s  such a s  a i r s t r i p ,  camp and a c c e s s  roads .  

Th is  program i s  i n  t h e  o r d e r  of $1.5 m i l l i o n  minimum. 

I n  t h i s  c o n t e x t  i t  shou ld  be  n o t e d  t h a t :  

1 )  The c u r r e n t  m e t a l  marke t s  f o r  c o b a l t ,  s i l v e r ,  n i c k e l  and 

copper  a r e  good. However, c o n s u l t a t i o n  shou ld  be  made 

w i t h  s m e l t e r s  c a p a b l e  of h a n d l i n g  p o t e n t i a l  c o n c e n t r a t e s  

of t h e s e  m e t a l s  a t  an  e a r l y  s t a g e .  

2) With r e s p e c t  t o  i n f r a s t r u c t u r e  t h e  F a i r c h i l d  r e g i o n  i s  

f a v o r a b l y  l o c a t e d  a s  f o l l o w s :  

a )  A w i n t e r  road  e x i s t s  from E l s a  t o  F a i r c h i l d .  Th i s  

road  cou ld  be upgraded t o  an  a l l -wea ther  a c c e s s  road .  

b )  The n o r t h  banks of Bonnet Plume River  o f f e r  s i t e s  

( g r a v e l  beds)  s u i t a b l e  f o r  a  l a r g e  low c o s t  a i r s t r i p .  

c )  There a r e  p o t e n t i a l  hydropower s i t e s  i n  t h e  immediate 

v i c i n i t y  of t h e  p r o p e r t y  ( l e s s  than  two m i l e s ) .  

d)  The Yukon Governmnet A s s i s t a n c e  Act o f f e r s  up t o  40X 

p a r t i c i p a t i o n  i n  i n f r a s t r u c t u r e  c o s t s .  

Pan Ocean 



It i s  impor tan t  t h a t  e a r l y  c o n s u l t a t i o n  be made w i t h  govern- 

mental  a g e n c i e s ,  l a n d  u s e ,  and power commissions as t o  t h e  f u t u r e  

i m p l i c a t i o n s  of development i n  t h e  a r e a .  

Fur thermore,  i n  t h e  c o u r s e  of t h e  f i e l d  season ,  p r e l i m i n a r y ,  

e .g .  b a l l  pa rk  e s t i m a t e s  of development c o s t s  f o r  i n f r a s t r u c t u r e  

f a c i l i t i e s  shou ld  be  o b t a i n e d .  

The marke t ing  and i n f r a s t r u c t u r e  a s p e c t s  a r e  v i t a l  i n  t h e  

p r e l i m i n a r y  a p p r a i s a l  of t h e  F a i r c h i l d  c o b a l t  p r o j e c t .  

2.1 PROJECT LOCATION AND ACCESS 

The p r o p e r t y  ( s e e  DWG1s 1 and 2) i s  l o c a t e d  on NTS s h e e t s  

106C/13 and 106F/4, l a t i t u d e  65"00N, l o n g i t u d e  133O47'W. 

Geograph ica l ly  i t  i s  c e n t e r e d  around F a i r c h i l d  Lake i n  t h e  

Wernecke Mountains. It l i e s  between Rapi tan  Creek t o  t h e  n o r t h  and 

Bonnet Plume R i v e r  t o  t h e  sou th .  To t h e  wes t ,  i t  i s  bounded by 

F a i r c h i l d  c i r q u e .  

The p r o p e r t y  i s  a c c e s s i b l e  by f i x e d  wing a i r c r a f t  from Mayo, 

approximately  120 m i l e s  away. Fur thermore,  i t  can  be  reached  by a  

w i n t e r  road which e x t e n d s  from E l s a  t o  De lores  Creek through B r a i n e  Pass .  

* 
2.2 PROPERTY 

The O t t e r  P r o p e r t y ,  s e e  DWG 2 ,  p r e s e n t l y  c o n s i s t s  of 124 

con t iguous  c l a i m s  ( s e e  Tab le  2) f o r  a  t o t a l  of 5 ,800 a c r e s .  These 

c la ims  were l o c a t e d  under t h e  Yukon Quar tz  Mining Act and were 

a c q u i r e d  a s  f o l l o w s .  An i n i t i a l  f o u r  c l a i m s  were recorded  in  

August 1977 t o  p r o t e c t  t h e  o r i g i n a l  c o b a l t  copper  showings. 

Pan Ocean 
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TABLE 2 

LIST OF CLAIMS - OTTER CLAIM GROUP 

C l a i m s  S t a k i n g  D a t e  R e c o r d i n g  D a t e  

Ot ter  1-4 J u l y  14/77 Aug. 1 /77  

O t t e r  5-36 Aug. 17 /78  S e p t .  11/78  

O t t e r  37-88 J u l y  24/79  Aug. 10179 

O t t e r  89-124 S e p t .  15 /79  O c t .  9 /79  

G r a n t  Number 

YA15886-15889 ( i n c l . )  

YA38210-38241 ( i n c l . )  

YA40567-40618 ( i n c l . )  

YA41306-41341 ( i n c l . )  

Pan Ocean 
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Claims 5-36 were acqui red  i n  September 1978. I n  t h e  1979 season,  

c la ims 37-88 and 89-124 were recorded i n  August and October,  

r e s p e c t i v e l y ,  i n  o rde r  t o  secure  t h e  land p o s i t i o n .  

The O t t e r  p roper ty  i s  bounded t o  t he  south  by t h e  F a i r  c la im 

group he ld  by Energex Minerals .  

2.3 PHYSIOGRAPHY 

The proper ty  (DWG 10)  i s  c h a r a c t e r i z e d  by  s t e e p  

c l i f f s  w i th  e l e v a t i o n s  ranging from 2,500 t o  5,000 f t .  A.S.L. Along 

the  n o r t h  shore of F a i r c h i l d  Lake, t h e  c l i f f s  a r e  d i s s e c t e d  by canyons 

wi th  small  c reeks  which d r a i n  i n t o  F a i r c h i l d  Lake. 

The ma jo r i t y  of t h e  proper ty  l i e s  above t h e  t imbe r l i ne  

(approximately 3,000 f t .  A.S.L.). Below t h i s ,  t h e  ground i s  covered 

wi th  moderate s i z e  con i f e rous  t r e e s .  

P l e i s tocene  Hi s to ry :  

The F a i r c h i l d  Mountains escaped t h e  P l e i s tocene  g l a c i a t i o n  

wi th  t h e  c o n t i n e n t a l  Lauren t ide  i c e  s h e e t  extending t o  t h e  edge of 

t h e  Wernecke Mountains, 50 mi l e s  n o r t h  of F a i r c h i l d  Lake. The 

v a l l e y s  i n  t h e  F a i r c h i l d  a r e a  however were covered w i t h  v a l l e y  g l a c i e r s .  

* 3. REGIONAL GEOLOGY 

I n  the  F a i r c h i l d  Lake region (DWG's 3 ,  10, and Table 3 ) ,  

Hel ik ian  rocks a r e  exposed over  an a r e a  of some 1,500 square mi l e s  

i n  a  roughly c i r c u l a r  f a sh ion  cen te red  nea r  longi tude  134"001W and 

l a t i t u d e  65"001N. 
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1.UUE.K CMlbKIAN - Aril:ular unconformi ty 
///////I/ 

Gillespir Group (Dolomites / 
(and lime- 
(stones 
(Dolomites 
(and inter 
(bedded 

1 
(sldtes and 
(quartzites 

IIADRYNIAN - ////I Unconformity 
Breccia diatrrn~e intrusions 

Folding and Hetamorphism: 

HELIKIAN - Wrrnrcke 
Supergroup 

IV. 

Qudrtet Group (Slates and 
(argillites 
(with quart 
(itr brds 
(Black 
(shales 

Fairchild ,,,) Dolomite-] 

Group:.---c - -  
2 Siltstone 

' 1 Ribbed 
siltstone !I 

I Source: S. Blusson, GSC pers. com. 

TABLE 3  

STRATIGRAPIIIC COElPILATION 

FAIRCHILD AREA CENERALIRECIONAL FAIRCHILD AREAIOTTER MAIN SIiOWINC 

Intrusive Breccia 
Rich in angular clasts 
Quartz feldspar matrix 

Black shale series 
Often pyritiferous 

Dolomite series 
Massive bedded calcareous rocks with 
orange weathering ( 3 )  

Siltstone series consisting of uniform, 
grey-green fine grained sediments. , 
Variably magnetic, variably calcareous 

/ 
with slaty to phyllitic sections. ( ( 4 )  

The series are generally undisturbed 
but adjacent to the Fairchild fault, 
there is extensive small scale folding. 

Ribbed siltstone/dolomite series of inter- \5) 
bedded grey siltstone and chocolate 
brown weathering dolomite forms gently 
westerly dipping cliffs along Fairchild 
Lake. 

Source: 1 )  S. Blusson, GSC 
2) G. F. McArthur, Pan Ocean 
3) From geological mapping 

FAIRCHILD AREAIOTTER HAIN SIIOUING 

Additional Infornuriun from Drill Lugs 
Siltstone characterized by grey to green 

colour, fine lamination slaty sections, Holes 0-79-1, 2, 3 ,  4, 5 
nonc~lcarcuus, variably magnetic. 

Calcareous siltstone characterized by ,_ (2) Microfolded calcareous siltstonc, 
grey to green colour, nonmagnetic. ,-- possibly in a large scale recumbent 
interlaminated noncalcareous and \ isoclinal fold (tectonic repetition). calcareous siltstone. 

Dark green chloritized siltstone 
Altered siltstone characterized by buff characterized by pervasive chlori- 

colouring, silicification and feld- tization of calcareous siltstone 
spathization due to metasomatic altera- and magnetic silts. 
tion processes. 

Magnetic calcareous siltstone character- 
ized by disseminations of magnetite, 
grey to green brownish weathering, 
interlaminated noncalcareous and 
calcareous siltstone. 

Magnetic siltstone - noncalcareous and 
characterized by disseminations of 
magnetite, grey to green brownish 
weathering and absence of calcareous 
laminae. 

Note: Stratigraphic order of succession 
is 5-4-3-2-1. 

Source: Detailed mapping 1979. 
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The H e l i k i a n  r o c k s  c o l l e c t i v e l y  named t h e  Wernecke t e r r a n e ,  

c o n s i s t  of ( s e e  Tab le  3)  sedimentary  r o c k s  subd iv ided  i n t o  t h e  

F a i r c h i l d ,  Q u a r t e t  and G i l l e s p i e  groups.  T h e  He 1 i k i a n  

r o c k s ,  p a r t  of which may be  L a t e  Aphebian i n  a g e ,  a r e  unconformably 

o v e r l a i n  by Hadrynian r o c k s  of t h e  Rap i tan  Group. 

The H e l i k i a n  rocks  underwent p e r i o d s  of f o l d i n g  and low-to- 

medium-grade metamorphism; d u r i n g  Hadrynian t ime,  t h e s e  r o c k s  were 

i n t r u d e d  by a  l a r g e  number of b r e c c i a  d i a t r e m e  b o d i e s .  I n  conjunc- 

t i o n  w i t h  t h i s  i n t r u s i v e  phase ,  t h e  a r e a  was s u b j e c t e d  t o  l a r g e  

s c a l e  wrench f a u l t i n g  a l o n g  WNW t r e n d i n g  p l a n e s  w i t h  a  complimentary 

s e t  of f a u l t  p l a n e s  o r i e n t e d  NNE. 

Although no d e t a i l e d  d a t a  a r e  on hand, i t  a p p e a r s  t h a t  t h e s e  

f a u l t s  were t h e  p r i n c i p a l  c o n t r o l s  i n  t h e  emplacement of t h e  b r e c c i a  

d ia t remes .  

The b r e c c i a  b o d i e s  ( a t  l e a s t  86 s e p a r a t e  i n t r u s i o n s  have 

been l o c a t e d  t o  d a t e  i n  t h e  g e n e r a l  d i s t r i c t )  o c c u r  i n  s h e e t  o r  

d y k e l i k e  zones from a few m e t e r s  t o  more than  100 m e t e r s '  w i d t h ,  

and a s  d i a t r e m e l i k e  p i p e s  r a n g i n g  from 100 t o  800 m o r  more i n  

d iamete r .  

The b r e c c i a s  have i r r e g u l a r  boundar ies  w i t h  numerous o f f -  

s h o o t s  and a r e  c h a r a c t e r i z e d  by hav ing  a  l a r g e  number of i n c l u s i o n s .  

Fur thermore,  they  a r e  u s u a l l y  surrounded by wide a l t e r a t i o n  h a l o s .  

These i n t r u s i v e s  a r e  most f r e q u e n t l y  found i n  t h e  F a i r c h i l d  

and Q u a r t e t  group of r o c k s .  

M i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  t h e  b r e c c i a  b o d i e s  i n c l u d e  

v e i n  f i l l i n g s  c a r r y i n g  h e m a t i t e ,  s u l p h i d e s  of copper ,  uranium a s  

u r a n i n i t e  o r  p i t c h b l e n d e  and b r a n n e r i t e ,  c o b a l t i t e ,  a r s e n o p y r i t e .  
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k, 4. PROPERTY GEOLOGY 

4.1  F a i r c h i l d  Area Genera l  

The geology of t h e  a r e a  around F a i r c h i l d  Lake f e a t u r e s  

(DWG 10 and Table  3) a s e r i e s  of r i b b e d  s i l t s t o n e s  Uni t  ( 1 )  o v e r l a i n  

by c a l c a r e o u s  s i l t s t o n e s  ( 2 )  and a r r a n g e d  w i t h  NNW s t r i k e  and uniform 

w e s t e r l y  d i p .  

Uni t  (2) i s  o v e r l a i n  by c a l c a r e o u s  l i m e s t o n e s  and do lomi tes  
s 

of Uni t  ( 3 ) .  The l a t t e r  a r e  i n  f a u l t  c o n t a c t  w i t h  a  s e r i e s  of b l a c k  

s h a l e s  of Uni t  ( 4 ) .  

A major f a u l t  s t r u c t u r e  h e r e a f t e r  c a l l e d  F a i r c h i l d  f a u l t  

ex tends  w i t h  NNW s t r i k e  from F a i r c h i l d  Lake through t h e  O t t e r  Main 

showing t o  t h e  p r o p e r t y  boundary where it i s  l o s t  under a  s e r i e s  of 

b l a c k  s h a l e s  of t h e  Q u a r t e t  Group. 

The F a i r c h i l d  f a u l t  s t a y s  w i t h i n  t h e  c a l c a r e o u s  s i l t s t o n e s  

which e x h i b i t  s t r o n g  f o l d i n g  b o t h  on smal l  and l a r g e  s c a l e ,  i n  

c o n t r a s t  t o  t h e  su r rounding  s t r a t i g r a p h i c  u n i t s .  Th i s  f a u l t  s t r u c t u r e  

i s  c u r r e n t l y  regarded  as a t h r u s t  f a u l t .  

WNW of t h e  O t t e r  Main showing a b r e c c i a  d i a t r e m e  body has  been 

found. Fur thermore,  t h e  F a i r  group o f f  t h e  s o u t h  t i p  of F a i r c h i l d  Lake 

h o s t s  a  b r e c c i a  d ia t reme .  

4.2 O t t e r  Main Showing 

The O t t e r  Main showing (DWG's 4 and 5) i s  l o c a t e d  around a  

c i r q u e  on t h e  c l i f f s  a l o n g  t h e  n o r t h  s h o r e  of F a i r c h i l d  Lake. The 

showing c o n s i s t s  of a  n o r t h e a s t  and a  southwest  o u t c r o p  a r e a  sepa- 

r a t e d  by a  t a l u s  covered canyon, t r e n d i n g  N320W. 



A program of d e t a i l e d  g e o l o g i c a l  mapping and p r o s p e c t i n g  was 

c a r r i e d  o u t  a t  a  s c a l e  of 1:1,000 and 1:200 u s i n g  a  40 x  20 m p i c k e t  

g r i d  e s t a b l i s h e d  by a  s u r v e y o r s '  team. The d e t a i l e d  bedrock s t r a t i -  

graphy w i t h i n  t h e  s i l t s t o n e  s e r i e s  going from bot tom t o  t o p  i s  

summarized i n  Tab le  3 .  

S t r u c t u r e :  

The O t t e r  Main showing h a s  a  complex s t r u c t u r e  due t o  m u l t i p l e  
t 

deformat ion  phases ,  a s  f o l l o w s .  (See Tab le  4.)  

The d e t a i l e d  1:1,000 and 1:200 s c a l e  maps r e v e a l :  

a )  The NE showing i s  c h a r a c t e r i z e d  by a t i g h t  s y n c l i n o r i a l  

s t r u c t u r e  w i t h  numerous d r a g  f o l d s .  

b)  The SW showing f e a t u r e s  a more uniformly o r i e n t e d  sequence 

w i t h  sha l low d i p p i n g  s i l t s t o n e  beds .  

c )  The s t r u c t u r e  p a t t e r n s  i n  t h e  above o u t c r o p  a r e a s  a p p e a r  

t r u n c a t e d  by t h e  c e n t r a l  canyon and a  s m a l l e r  one t o  t h e  

NE . 
d) From diamond d r i l l  in fo rmat ion ,  h o l e  0-79-3 ( s e e  Appendix 

2C) it i s  known t h a t  t h e  c e n t r a l  canyon i s  a  f a u l t  
-- - 

s t r u c t u r e  i n  which c o n s i d e r a b l e  s h e a r i n g  and gouging 

h a s  o c c u r r e d .  

Wulff n e t  d iagram (Table  5) of p o l e s  t o  bedding s u r f a c e s  and 

a l l  observed l i n e a t i o n s  and m i c r o f o l d s  r e v e a l  a  c l u s t e r  of a x i s  

o r i e n t a t i o n s  w i t h  WNW-NW t r e n d  10-30" plunge.  

Regarding t h e  D l  de format ion ,  v e r y  l i t t l e  i s  known about  

t h i s  phase .  The D2 f o l d s  c o n t a i n  r e f o l d e d  m i c r o f o l d s  s u g g e s t i n g  

an  e a r l i e r  phase of de format ion .  
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TABLE 4  

D3 - D i l a t i o n a l  phase:  emplacement of c a l c i t e  v e i n  sys tems c a r r y i n g  

c o b a l t  and copper  s u l p h i d e  and a r s e n i d e  m i n e r a l i z a t i o n .  Pre- 

dominant v e i n  o r i e n t a t i o n :  N48E/30°~w. 

D2 - Compressional f o l d i n g  a s s o c i a t e d  w i t h  t h e  F a i r c h i l d  r e g i o n a l  

NNW f a u l t .  S y n c l i n a l  f o l d i n g  on N320 p lung ing  axes .  A x i a l  

p l a n e  s h e a r i n g  a l o n g  main f a u l t  and s a t e l l i t e  f a u l t  p l a n e .  

D l  - Recumbent i s o c l i n a l  f o l d i n g  evidenced by m i c r o f o l d s ,  r e f o l d e d  

by D2 f o l d s .  

S t r u c t u r a l  H i s t o r y  O t t e r  Main Showing 

D4 - J o i n t i n g  a l o n g  N 3 0 ~ / v e r t i c a l  o r i e n t e d  p l a n e s .  

Pan Ocean 
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Furthermore,  t h e r e  i s  ev idence  of i s o c l i n a l  r e p e t i t i o n  of 

s i l t s t o n e  u n i t s  on b o t h  t h e  NE and SW showings, as seen  i n  d r i l l  

h o l e s  0-79-1, 2 ,  3 ,  and 0-79-5 r e s p e c t i v e l y .  

However, t h e r e  i s  no q u a n t i t a t i v e  d a t a  on a x i a l  d i r e c t i o n s  

and f u r t h e r m o r e ,  t h e  o u t c r o p  c o n d i t i o n s  away from t h e  o u t c r o p  

a r e a s  a r e  poor.  

From t h e  d a t a  on hand, it i s  assumed t h a t  t h e  D2 s y n c l i n a l  . 
f o l d ,  t h e  a x i a l  p l a n e  s h e a r i n g  and gouging a r e  s t r u c t u r a l  deforma- 

t i o n s  r e l a t e d  t o  t h e  F a i r c h i l d  f a u l t .  

Vein ~ i n e r a l i z a t  ion:  

The O t t e r  Main showing w i t h  i t s  s t e e p  c l i f f s  and deep ly  

weathered and l eached  o u t c r o p s  made d e t a i l e d  s t u d i e s  of t h e  s u r f a c e  

v e i n  m i n e r a l i z a t i o n  n e x t  t o  imposs ib le .  

For  v a r i o u s  r e a s o n s  a  t r e n c h i n g  program cou ld  n o t  be  c a r r i e d  

o u t .  I n s t e a d ,  a  d r i l l  program c o n s i s t i n g  of f i v e  h o l e s  from two 

s e t u p s  was c a r r i e d  o u t  t o  t e s t  t h e  ~ 4 8 ~ / 3 0 " ~ ~  o r i e n t e d  v e i n  sys tems.  

I n  t h e  f o l l o w i n g  d e s c r i p t i o n ,  heavy emphasis i s  p l a c e d  on 

d r i l l  l o g  in format ion .  

The O t t e r  v e i n  m i n e r a l i z a t i o n  is  zoned on a  l a r g e  s c a l e  and 

f e a t u r e s  from top  t o  bottom o v e r  a v e r t i c a l  d i s t a n c e  of 500 f t .  

1 .  A d i f f u s e  Cu zone of d i s semina ted  m a l a c h i t e  i n  grey-green 

s i l t s t o n e .  

2 .  A U zone 30 m e t e r s  long ,  c o n s i s t i n g  of h i g h l y  r a d i o a c t i v e  

s o i l s  and b o u l d e r s  of metasomatized s i l t s t o n e  w i t h  dissemi-  

n a t i o n s  of b r a n n e r i t e  a l o n g  bedding p l a n e s .  The s o u r c e ,  
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a l t h o u g h  n o t  i d e n t i f i e d  because  of deep t a l u s ,  i s  

assumed t o  be  c l o s e  by.  

3 .  Below t h e  U zone and w i t h i n  mic rofo lded ,  c a l c a r e o u s ,  

and d a r k  green c h l o r i t i z e d  s i l t s t o n e ,  a  coba l t -copper  

zone o c c u r s ,  a s s o c i a t e d  w i t h  c a r b o n a t e  b e a r i n g  v e i n  

systems o r i e n t e d  ~48E/30"NW. T h i s  zone i s  c o n t a i n e d  

w i t h i n  a  b l o c k  150 m long  and 150 m t h i c k .  

M i n e r a l o g i c a l  and s t r u c t u r a l  c h a r a c t e r i s t i c s  i n c l u d e :  

Carbonate  v e i n s  which a r e  g e n e r a l l y  m i n e r a l i z e d  w i t h  s u l p h i d e s  and 

a r s e n i d e s  such as c o b a l t i t e ,  c h a l c o p y r i t e ,  p y r i t e  and a r s e n o p y r i t e .  

The l a t t e r  a r e  g e n e r a l l y  enveloped i n  a  h a l o  of d i s semina ted  a n d / o r  

s t r i n g e r  m i n e r a l i z a t i o n  of s u l p h i d e s  and a r s e n i d e s  a s  above. 

Fur thermore,  t h e r e  i s  a  u b i q u i t o u s  d i s t r i b u t i o n  of f i n e  

g r a i n e d  s u l p h i d e  m i n e r a l i z a t i o n  l a r g e l y  p y r i t e ,  a r s e n o p y r i t e ,  

c h a l c o p y r i t e  and some c a r b o n a t e  v e i n i n g  w i t h i n  t h e  e n t i r e  c o b a l t -  

copper  zone. Because of t h e  f i n e  g r a i n e d  n a t u r e  of t h e  l a t t e r ,  a 

thorough c o b a l t  a s s a y i n g  program was under taken ( s e e  Appendix 3A-E, 

and 5) .  

Vein C h a r a c t e r i s t i c s :  

The v e i n  systems ( s e e  Wulff n e t  d iagrams,  Tab le  5 )  appear  

u n r e l a t e d  t o  t h e  Dl and D2 f o l d  sys tems i n  terms of o r i e n t a t i o n .  

Fur thermore,  t h e  c a r b o n a t e  v e i n s  a r e  a b s e n t  from t h e  c e n t r a l  canyon 

o r  F a i r c h i l d  f a u l t  zone a s  seen  from h o l e  0-79-3 d r i l l  l o g ,  Appendix 

2C. 

However, t h e r e  a r e  examples of subconcordant  v e i n s  a s  seen  
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a t :  a )  t h e  SW showing, b)  t h e  NE showing n e a r  t h e  E a g l e ' s  Nest-Cowie 

v e i n ,  and c )  t h e  D a l l a s  v e i n ,  DWG's 4 ,  5 .  

The v e i n  sys tems,  a s  seen on s u r f a c e  d i s p l a y  o f f s e t ,  and pinch 

and s w e l l  s t r u c t u r e s ,  v e i n  t h i c k n e s s  v a r i e s  from 3-15 cm, and maximum 

observed s t r i k e  l e n g t h  was 20 m. 

The Cu (1) and U ( 2 )  zones have no economic i n t e r e s t  and no 

d e t a i l e d  work was under taken .  

The SW Showing 

The SW showing (DWG 4) c o n t a i n s  subconcordant c a r b o n a t e  v e i n s .  

Holes  0-79-1, 2 ,  3  were d r i l l e d  t o  t e s t  t h e  downdip p r o j e c t i o n  of t h e  

s u r f a c e  v e i n s  (DWG's 6 ,  7, Appendices 3A, B ,  c ) .  T h i s  was v e r i f i e d ,  b u t  

t h e  a s s a y s  r e t u r n e d  o n l y  low grade  v a l u e s  f o r  Co and Cu. 

D e t a i l s  of t h e  v e i n  m i n e r a l i z a t i o n  h i g h l i g h t i n g  a s s a y s ,  a s  

seen i n  d r i l l  c o r e ,  a r e  summarized i n  Tab le  6 .  

The NE Showing 

The NE showing c o n t a i n s  s e v e r a l  v e i n  systems c a r r y i n g  abundant 

e r y t h r i t e - c o b a l t i t e  m i n e r a l i z a t i o n .  

Hole 0-79-4, Appendix 3D and DWG 8 ,  was abandoned due t o  

mechanical  problems. Hole 0-79-5, Appendix 3E, d r i l l e d  down a x i s  of 

t h e  showing i n t e r s e c t e d .  See Tab le  7. 

D a l l a s  v e i n  from 18-47 f t . :  t h i s  v e i n  which i s  subconcordant  

t o  bedding was n o t  observed on s u r f a c e  because  of deep r u b b l e  and 

t a l u s .  I n  d r i l l  c o r e ,  i t  f e a t u r e s ,  DWG 9 ,  a  h i g h  g rade  s e c t i o n  from 

22-33 f t .  enveloped i n  a  lower g rade  zone.  
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TABLE 6  

DRILLING SUMMARY - SOUTHWEST SHOWING 

DDH i/ Az Dip TD - - -  - 
0-79-1 105" -65" 430.5' 1) 

I n t e r s e c t i o n s  

177-185', 5% of t h i s  i n t e r v a l  i s  
flooded wi th  c a l c i t e  ve ins  
- cpy, minor c o b a l t i t e  mineral- 

i z a t  ion 
- c o r r e l a t e s  w/#l SW ve in  

198.66' - 2.5 cm c a l c i t e  ve in  
with t h r e e  bands of c o b a l t i t e  
a long 
a )  upper con tac t  
b) middle of ve in  
c )  lower con tac t  c o r r e l a t e s  

w/#2 SW vein  

195-203' - zone of c a l c i t e  ve ins  
w/cpy, c o b a l t i t e  mine ra l i za t ion  
@ 196.5' - 5 mm orange c a l c i t e  

ve in  
@ 3 cm t h i c k  c a l c i t e  ve in  - 5 mm 

f i n e  grained band of c o b a l t i t e  
a long lower con tac t  
- c o r r e l a t e s  w/#l SW ve in  

1.5 cm - yel low c a l c i t e  f i n e  
grained c o b a l t i t e  i n  band wi th in  
ve in  and along lower con tac t  
- c o r r e l a t e s  w/#2 SW ve in  

187.5' - 5.5 cm c a l c i t e  ve in  - 
f i n e  grained c o b a l t i t e  s t r i n g e r s  
wi th in  ve in  and along upper 
con tac t  - c o r r e l a t e s  wi th  # 1  
SW vein  

211' - 7 cm c a l c i t e  ve in  wi th  
2  bands of medium grained 
c o b a l t i t e , .  1-3 mm t h i c k  
- c o r r e l a t e s  wi th  112 SW ve in  

Assays 

178-181' 
(0.10% Co) 

197-1 99' 
(0.18% Co) 
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NE SHOWING AREA - LIST OF SIGNIFICANT ASSAYS 
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I n  t he  high grade zone, t h e r e  a r e  two carbonate  ve ins  22-25 f t .  

and 29-30.5 f t . ,  wi th  s h o r t  s e c t i o n s  of heavi ly  disseminated c o b a l t i t e  

and o r  cha lcopyr i te .  

I n  t he  lower grade, disseminated zone t h e r e  a r e  f i n e  s t r i n g e r s  

of c o b a l t i t e  and cha lcopyr i t e  wi th in  a bleached l i g h t  grey s i l t s t o n e .  

The sulphide-arsenide mine ra l i za t ion  appears  subconcordant wi th  t h e  

s i l t s t o n e  bedding. 
* 

The H a r r i s  ve in  from 55-65 f t .  i s  contained wi th in  an a l t e r e d  

s i l t s t o n e  cha rac t e r i zed  by in t ense  c a l c i t e  v e i n l e t  f looding .  Co and 

Cu mine ra l i za t ion  appear a n t i p a t h i c  a s  seen i n  s h o r t  Cu-bearing 

s e c t i o n s  of 112-1 f t . ,  followed by barren yel low c a l c i t e ,  i n  t u rn  

followed by 112 f t .  of Co bear ing  s i l t s t o n e .  

There a r e  s h o r t  s e c t i o n s  of minor disseminated c o b a l t i t e  

i n  a  ca lcareous  nonmagnetic s i l t s t o n e  a t  205-211 f t .  I n  t h i s  

s ec t ion  t h e r e  a r e  abundant orange brown c a l c i t e  and cha lcopyr i t e  

bear ing  v e i n l e t s .  

From 232-237 f t .  minor cha l copyr i t e  mine ra l i za t ion  a s s o c i a t e d  

with c a l c i t e ,  assayed 0.005% Co and 1.182% Cu. 

The Debock zone from 289-325 f t .  f e a t u r e s  a  zone of buff 

coloured a l t e r e d  s i l t s t o n e s ,  d i s s e c t e d  by qua r t z  f e l d s p a r  v e i n s .  

There i s  a  genera l  absence of su lphides .  

This observa t ion  c o n t r a s t s  wi th  the  su r f ace  exposures of 

fou r  carbonate  ve ins  3-15 cm t h i c k  wi th  s t rong  e r y t h r i t e  minera l iza-  

t i o n .  
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The c l i f f  zone from 391-427 f t .  c o n t a i n s  a zone of a l t e r e d  

s i l t s t o n e s  w i t h  q u a r t z  f e l d s p a r  v e i n s  and minor specks  of chalco-  

p y r i t e .  The bot tom s e c t i o n  415.5-420.5 f t .  c o n t a i n s  a  c a r b o n a t e  

v e i n  w i t h  minor s u l p h i d e s .  

On s u r f a c e  t h i s  zone,  2.5 m t h i c k ,  c o n t a i n s  t h r e e  c a l c i t e  

v e i n s  up t o  15 cm and c a r r y i n g  minor c h a l c o p y r i t e .  

The Cowie v e i n ,  from 470-492 f t . ,  c o n t a i n s  a l t e r e d  l i g h t  

g rey  t o  buff  c o l o u r e d  s i l t s t o n e  w i t h  t h r e e  c a l c i t e  v e i n s ,  314 t o  

1-112 f t .  wide.  Assays  a r e  a s  f o l l o w s :  

C 0 - C u  - 
470-477 f t .  0.017% 0.634% ) 0.002% Co ) 

) ) 470-492' 
487-492 f t .  0.002% 0.190% ) 0.256% Cu ) (22) 

The v e i n  m i n e r a l i z a t i o n  seen  on s u r f a c e  i s  dominated by 

c o b a l t i t e - e r y t h r i t e .  

Below t h e  Cowie v e i n  a s e r i e s  of low grade  Cu b e a r i n g  zones  

were found ( s e e  Tab le  7 ) .  To d a t e ,  t h e  s u r f a c e  e x p r e s s i o n  of t h e s e  

i s  n o t  known. 

Discuss ion  

The D a l l a s  v e i n  r e t u r n e d  s i g n i f i c a n t  g r a d e s ,  and a  follow-up 

program of t r e n c h i n g  and a d d i t i o n a l  diamond d r i l l  t e s t i n g  i s  war ran ted .  

The c o n t r o l s  of t h e  Co-Cu m i n e r a l i z a t i o n  w i t h i n  t h e  N48E/30NW 

d i p p i n g  v e i n s  a r e  i m p e r f e c t l y  unders tood ,  and t r e n c h i n g  i s  war ran ted .  

5. PROSPECTS NORTH OF THE OTTER MAIN SHOWING 

A Hel icop te r -borne  p r o s p e c t i n g  program was c a r r i e d  o u t  i n  

a r e a s  n o r t h  of t h e  O t t e r  Main showing. Because of t h e  extreme 

Pan Ocean 



ruggedness  and d i f f i c u l t  topography, p r o s p e c t i n g  was i n i t i a l l y  c a r r i e d  

o u t  down canyons and c r e e k s .  L a t e r  on,  c o n t o u r  t r a v e r s e s  were made. 

Very encouraging r e s u l t s  were o b t a i n e d ,  and c l u s t e r s  of show- 

i n g s  l i s t e d  from s o u t h  t o  n o r t h  ( s e e  DWG's  1 1 ,  12, 13) .  

1 .  FDR 107 C h a l c o p y r i t e  v e i n s  i n  do lomi te  i n  hang w a l l  
106 
108 s e c t i o n  of F a i r c h i l d  f a u l t .  

There a r e  no d e t a i l s  and no a s s a y s  from t h i s  p r o s p e c t .  

2. FDR 116 A b o r n i t e  v e i n  showing i n  c a r b o n a t e  r o c k s  
115 
114 i n  t h e  hang w a l l  s e c t i o n  of F a i r c h i l d  f a u l t .  

O t t e r  North  A Showing 

D e t a i l s  of t h i s  showing a r e  g iven  i n  DWG 12 which l i s t s  t h e  

d e t a i l e d  o b s e r v a t i o n s ,  sample p rocedure  and r e s u l t s .  

FDR 145: A c o b a l t  v e i n  showing approximately  400 f t .  n o r t h  

of O t t e r  North A .  T h i s  p r o s p e c t  was n o t  examined i n  d e t a i l .  

O t t e r  North B showing l i e s  314 m i l e  n o r t h  of t h e  O t t e r  North A --- 

showing. D e t a i l s  of t h i s  occur rence  a r e  g iven  i n  DWG 13. 

O t t e r  T h i r d  Group of showings i s  a  c l u s t e r  of d i s s e m i n a t e d  --- 

and s t r i n g e r  c o b a l t i t e  i n  a  c a l c i t e  f looded  zone.  

Assays  of p r o s p e c t o r s '  hand samples r e t u r n e d  Co a s s a y s  i n  t h e  

o r d e r  of 0.17% and 0.42% w i t h  low v a l u e s  f o r  Cu and Ag. 

Pan Ocean 
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'AN OCEAN OIL LTD. DIAMOND DRILL r p ~ ~  GEOLOGICAL LOG DL)": NQ -3-121-- p)~-gF-s_---  

IINING DIVISION AND ASSAY RECORD PROJECT-FAI_RC_HW -------- - -- 

FOOTAGE (m) 

Hagnetite bearing s l a t e  - dark greenish grey magnetite, speckled on bedding planes 
- very f i n e  laminations 
- noncalcareous 
- cas ing  - 22' 

Nonmagnetic s l a t e  
- very f ine ly  laminated 
- noncalcareous - few c a l c i t e  veins discordant t o  bedding, some concordant 

32' - malachite s t a i n  o n  f r a c t u r e s  

35-37' - 4" of chalcopyri te  and dendr i t i c  pyro lus i t e  i n  h a i r l i n e  
t h i n  f rac tu res  which have been microfolded. Malachite s t a i n  along 
f rac tu res ,  host  s l a t e  has been bleached t o  a l i g h t  grey. - then 4" of rusty c a l c i t e  veining - then 1 '  of chalcopyri te  mineral izat ion s imi la r  t o  above 

42' - 5 m c a l c i t e  vein contains  chalcopyri te  along bo th  contacts  
with wall rock - disseminated, core a x i s  70' 

43.5' - 5 cm clay gouge 
50-53' - caved rock, poor recovery 
58-58.5' - numerous c a l c i t e  v e i n l e t s  contain chalcopyri te-malachi te;  
vein 5 mm thick,  a t  core a x i s  40' 
63' - chalcopyri te  bearing c a l c i t e  veins 
73' - microfolding developing and increased c a l c i t e  veining. 
chalcopyri te  disseminated i n  c a l c i t e  veins 
73-91' - c a l c i t e  v e i n l e t s  abundant with ubiquitous chalcopyri te  
mineral izat ion 

F t .  - - so - - so Ft .  

29 80' 6 7 90" 
34 7S0 7 2 80" 
40 80" 7 7 85" 
45 85' 79 70' 
54 85' 85 90" 
60 80' 90 90" 

(Con t inued) 
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GEOLOGICAL LOG - . Footnee ASSAYS HY(:OUFRV - - 

1 DESCRIPTION 
I I I I I I I 

Faul t  - clay f a u l t  gouge 

Folded calcareous s i l t s t o n e  
- grey and black laminated - both noncalcarcous 
- strongly microfolded - i s o c l i n a l  recumbent - pervasive c a l c i t e  f looding of un i t  

92-104' - laminae weak 
9 3 '  - 1 cm p y r i t i c ,  white c a l c i t e  v e i n l e t  
101' - 3 cm clay gouge 
104' - l i g h t  grey and black, in tense ly  folded laminae become 

prevalent 
105'  - 2 cm rusty gouge 
108' - 2 cm gouge 
115-118' intense c a l c i t e  veining - predominantly white with 

rusty borders - some cream coloured c a l c i t e  
no meta l l i c s  

120-124' - intense white c a l c i t e  flooding, no meta l l i c s  
125'  - dark brown and white folded c a l c i t e  vein 5 cm 
129' - 2.5 cm white and cream c a l c i t e  vein - minor chalcopyri te  

disseminated, core a x i s  20' 
132-137' - rusty weathering on f r a c t u r e s  
137-138' - ground rusty core 
139-142' - white c a l c i t e  f looding with rus ty  borders - p y r i t i c  - 

good examples of carbonate f r a c t u r e s  o f f s e t t i n g  fo lds  
up t o  5 mm th ick  

143-157' - very intense white c a l c i t e  veining occurs - some 
d i s t i n c t  c rosscu t t ing  white and rus ty  and cream 
coloured veins a r e  abundant 

- chalcopyri te ,  pyr i t e ,  c o b a l t i t e ?  disseminated i n  c a l c i t e  veins 
41 4 

161' - c o b a l t i t e  speck? 
162' - pinkish meta l l i c  
166' - 15 cm clay gouge 
157-169' - c a l c i t e  veining abundant, but  poor i n  meta l l i c s  
169' - chalcopyri te  and c o b a l t i t e  - few disseminations 

- dark grey almost black v e i n l e t s ,  s e c t i l e ,  but  some 
appear b r igh t  s i l v e r  speckled 

177'  - pyr i t e  v e i n l e t s  1-2 mm th ick ,  rus ty ,  core a x i s  70- 
177-185' - two v e i n l e t s  of chalcopyri te  and s t e e l  grey 

s e c t i l e  mineral - meta l l i c  scratches black 

- numerous cream coloured c a l c i t e  veins,  54 of rock 
- 5% of ve in  contains  chalcopyri te  - minor c o b a l t i t e  
- chalcopyri te  and s t e e l  grey s e c t i l e  meta l l i c  mineral a long 

borders of vein 
- 5 mm average thickness of v e i n l e t s  

core a x i s  50'. 80°, 60° appears random. 

Ft .  3 - 9 - core a x i s  of a x i a l  plane of fo lds .  

IUU 

100 
100 
100 
100 
100 
100 
93.2 
90 

100 
93.2 

100 
100 
86 .6  

(continued) ' 
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FOOTAGE 

Ft .  - 
115 
117 
118 
119 
120 
126 
128 
129 
130 
131 
132 
133 
137 
139 
142 
144 
146 
150 
153 
157 
162 
164 
167 
171 
172 
179 
182 
185 

Q - core a x i s  of a x i a l  plane of fo lds  

f2 - perpendicular t o  So and F 
45O 1 

Massive dark green s i l t s t o n e  
- dark green, massive, laminae no t  obvious o r  masked by 

c h l o r i t i z a t i o n  
- not  folded or  c a l c i t e  flooded 
- c a l c i t e  veins discordant  - occur i n  2% of t h i s  sect ion 

185' - 5 cm clay gouge 
189' - sugary cream coloured c a l c i t e ,  some reddish colorat ion.  

meta l l i c  along borders of vein - 1 cm t r u e  thickness 
core ax i s  10' 

190' - 2 mm ve in le t  chalcopyri te  
191' - sugary cream coloured c a l c i t e ,  core a x i s  lo0 
192' - sugary cream coloured - chalcopyri te  disseminations 

1% of vein 
192-193' - ground core - some gouge 
193-195' - 1% c a l c i t e  veins (2 mm) with minor disseminated 

chalcopyri te  
195-209' - darker green s i l t s t o n e  - c a l c i t e  v e i n l e t s  more 

abundant - mildly folded 

(continued) 



- I 
FOOTAGE 

/--. 
i 

G E O L O G I C A L  L O G  I 

D E S C R I P T I O N  

198.66'  - 2.5 cm sugary white calcite vein - 10% cobaltite 
within vein in three bands: 
1) along upper contact 
2) middle of vein 
3) along lower contact 
- cobaltite occurs as reddish grey metallic with 
white specks glistening 
core axis 80" concordant to bedding. 

199'  - 1% chalcopyrite disseminated in calcite vein 1 cm thick 
204 '  - two thin hairline fractures cobaltite? 

- coarse cubes in white calcite 1 nun size 

Calcareous, magnetite bearing siltstone 
- black (noncalcareous) and white (calcareous) laminated siltstone- 

laminae up to 5 mm thick 
- from 219 '  on, magnetite is ubiquitous 

227' - quartz calcite vein 1 cm thick, no metallics 
245'  - magnetite bearing calcite 1 cm thick, core axis 45' 
248'  - magnetite bearing calcite 1 cm thick, core axis 60° 
249 '  - magnetite bearing calcite 1 cm thick, core axis 60' 
248-249' - broken core 
258'  - ground core 
258-261' - leached and weathered siltstone 
261-262' - clay gouge 
262 '  - leached and weathered siltstone 
Ft. - 4 - Ft. 

266-268' - ground and broken core 
272 '  - quartz carbonate-magnetite vein, 2.5 cm thick, boudined 

calcite magnetite vein 5 nun thick, core axis 90' 
this vein type common to 301 '  

288'  - calcite magnetite 
299 '  - boudined calcite - 1 speck disseminated chalcopyrite - 

black metallic in hairline fractures 
above vein - cobaltite? 

301'  - minor calcite-magnetite 
300-315' - only a few magnetic intervals I I I I I I I 

I 
(continued) 1 I I I I I I 
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GEOLOGICAL LOG San~ple Footage HOCK CEOCHEM KLCOVERY 

DESCRIPTION COMPOSITE 

306' - boudined c a l c i t e  - minor disseminated chalcopyri te  - 
concordant with bedding 

315.5' - minor disseminated chalcopyri te  i n  calcareous laminae 
327-337' - magnetite predominantly i n  calcareous beds a s  

black specks 
332' - within and around c r y s t a l l i n e  c a l c i t e  vein (2.5 cm th ick)  - 

hard grey meta l l i c  with s i l v e r  scratch - c o b a l t i t e ?  
yellowish t inge t o  c a l c i t e  - s p l i t  reveals  rhombic 
c r y s t a l s  of s i i g h t l y  harder mineral - yellow brown - non- 
calcareous-ankerite o r  fe ldspar  
core ax i s  90" discordant  to  So 

90" 313 75" 
85" 315 85' 
85" 317 80' 
78' 322 75" kink banded 
72' 327 80" " " 

75" 329 80" " " 

78" 332 60" " " 
80" 337 70" " " 
80" 338 80' 
85' 

Magnetite bearing s l a t e  
- noncalcareous, dark grey 

337.5' - quartz and noncalcareous yellow carbonate ve in  
contains minor disseminated s t e e l  grey, hard, 
scratches s i l v e r  mineral c o b a l t i t e ? ,  core a x i s  70' 
2.5 cm thick 

338' - boudined p y r i t e  quartz-carbonate (yellow) 1 cm thick 
core ax i s  70' 

- these veins abundant t o  354' 
348-350' - ground, broken core 
350' - 8cm clay gouge 
354' - two quartz carbonate (yellow) veins,  barren of meta l l i c s  

core ax i s  a t  (1) 75" 
(2 )  70" 

369.5' - quartz  vein concordant with So 
- magnetite along borders 

374-387' - kink folded Z fo lds  

347 85' 364 85" 
351 80" 369 85' 
352 80' 374 85' 
357 80" 379 80' 
362 80' 384 80' - FiZ f o l d s  - 70' 

(continued) 



- seems l e s s  magnetic i n  massive b l eb  than disseminated 
magnet i te ,  co re  a x i s  80°,  I lmen i t e  

F t .  - So - F t .  &, - 

END OF HOLE. 

G E O L O G l C A L  L O G  

- l i g h t  g reen i sh  grey,  noncalcareous ,  magnetic 
396 .5 '  - quar t z  - yellow carbonate  magnet i te  bea r ing  

7 cm th i ck ,  co re  a x i s  70' 
399-430.5' - ground, broken, gougy rock 

gouge a t  399'  - 1 cm 
408'  - 6 cm 
415' - 1 cm 
419' - 1 cm 

419 '  - quar t z  ye1 low ca rbona te  - s l i g h t l y  ca l ca reous ,  magnetic 
421'  - 1 cm qua r t z  yellow ca rbona te  - magnet i te  (d isseminated)  

- massive b l ack  hard (no t  s c ra t ched  by a k n i f e  b l ade )  mineral  

I I I I I I I I I I I 



IAN OCEAN OIL LTD. DIAMOND DRILL/')LE GEOLOGICAL LOG 
IINING DIVISION AND ASSAY RECORD PROJECT- _~ilrncs~-- ------ --- 

EARIN G -- 00% - - --- - - - DIP- - zE'L- - - ELEVATION- qua- C O N T R A C T O R - L L A ~ L ~ I L B L L L Z N G  LQ - -- - - - 1 Mud used: 36 gal. liq, Poleri11 L(ZL--- 
17.5 gal-pwd~Poly~ril1 - 357 

259' ENGT" --- - - -- - - -- - PROPOSED LENGTH ----------- TESTS--jo-di~-tes~; no radi~m~t_r&-l~ l _ - -  -- - -------- ---- _ _ _  

Magnetite Bearing Slate: 
- Light to dark green-speckled with magnetite. 
- Non calcareous. - 0 - 17 broken rork-casing. 

Nonmagnetic; noncalcareous, Siltstone. - Greenish-grey - minor calcite veining, 1 mm thickness. 
40' - 5 mm calcite-pyrite-chalcopyrite vein. 

Core axis - 300. 
40 - 47' - Thin calcite veinlets along bedding: Numerous micro- 
fractures are calcite filled. 

47 - 49' - Bleached (light-grey - white) altered siltstone- 
chalcopyrite and pyrolusite filled hairline fractures, some 
malachite. 

49.5' - 2 cm clay gouge. 
51 - 52' - Malachite stain on fractures. 
55' - 4 cm gouge and broken rock - concordant to bedding. 
58.5' - Malachite stain on fractures. 
59.5' - Chalcopyrite disseminated in calcite vein. Core axis 20° 
normal to So. 

61.5 - 62.5' - 15 cm clay gouge. 
65' - 2-2 mm chalcopyrite calcite veinlets. Core axis at 1. lo0. 

2. 400. 

66 - 67' - Malachite stain on bedding plane. 



73' - 2 m calcite vein-chalcopyrite disseminated, 
- Core axis 45°-yellow and brown. 

73-76' - lX of rock contains calcite veins-major orientation, 
- Core axis at 45'. 
- Chalcopyrite mineralization ubiquitous-dissemination 
in veins. 

-Veins discordant to bedding. 

81.5 - 82 - Most intensely brecciated, contains 5% visible 
chalcopyrite in quartz vein. 

-Dendritic pyrolusite comon. 
-Rusty on fractures. 

83 - 95 - Abundant conformable calcite veins, core axis 50'- 
unmineralized. 
- Reddish-grey discoloration of calcite at intersection 
of hairline fractures. 

- Cross cutting vein at 87fC. 
90 - 5 mm clay gouge 

93.5 Intensely calcite flooded- dark brown and white, 
some rusty fractures-specks of disseminated white matallic- 
cobalt ite? 

95 - 97 - 2 cm clay gouge and broken rock. 
97 - 102 - Rusty weathering on bedding planes-rusty lenticular 
spots developing along bedding-pyritic. 

-100.5-1 cm clay gouge. 

Feet - So - 
37 50° 

60° 
70° kink banded 
70° kink banded 
65O 
65' 
60° 
65O 
65O 
70° 
600 
650 
650 

GEOLOGICAL LOG 

no metallics. 

69.5 - 72' - Abundant calcite veins - lm thickness. 
-Chalcopyrite disseminated in veins- yellow and brown. 

I I I I I I I I I I 



FOOTAGE 

' 1 GEOLOGICAL LOG 

Microfolded calcareous siltstone: 
-light grey and black microfolded. 

Laminated siltstone: - Calcareous bands and flooding. - Rusty weathering of fractures. 
- Disseminated chalcopyrite and cobaltite common. 

103 - 105' - gouge, broken rock. 
112' - 2 cm gouge 
114' - 4 cm clay gouge. ) 

) 112-123 broken core & 
117' - 8 cm clay gouge. ) gouge fault. 

121' - 15 cm clay gouge. j 

123' - 4 cm clay gouge. ) 

127.5 - 129 - Ground core and gouge. 
132 - 134' - Calcite flooded and brecciation of folded beds. 

Feet 

128 70° 
135 70° 
136 70° 60° 

Fracture filled with pyrite. Core angle same as axis of fold. 

142'-- 2 nun calcite vein conformable to bedding, 1 speck of 
white metallic - cobaltite(?) 
137 - 148' - Rusty weathered. 

- Intense at 143-144'. 
148 - 151' - Ground core. 

- Recovered only 15 cm clay gouge. - Change in core angles. 



Feet - So - F1 

-Intensely microfolded and flooded with white calcite 
to 184'. 
-Cobaltite and chalcopyrite disseminated in calcite veins 
and as discontinuous 1 m thick bands along borders 
of calcite veins concordant to So and along crests 
of folds. 
-Mineralization strongly apparent from 168-202'. 

152 - 166' - Minor disseminations. 
171.5 - 172.5' - A number of 5 mn calcite veins with fine 

grained cobaltite bands approximately 1 mm 
thick at contact of calcite vein with wall- 
rock. - Core angle - 70°. 

173.5' - 2 cm quartz carbonate vein with 57. visible 
chalcopyrite. 

184' - Clay gouge 
187' - 5 mm-1 cm calcite vein chalcopyrite. 

154 - 155' - 3 veinlets 
- Pyrolusitc and chalcopyrite disscminatcd. 
- Cream coloured. 194-201 ) 
- Core angle 40° discordant. - Others concordant to So. 

- Minor dissemination of chalcopyrite in calcite veins. 
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FOOTAGE 

190' - 2 5 cm quartz calcite veins. 
- Cobaltite disseminated along borders. 
- Core angle - 60'. 

1921 - 5 cm, 50' core angle - Quartz calcite chalcopyrite hard, black non magnetic; 
sectile; cobaliite? along borders. - Very thin stringers. 

Feet so F 1 
- - 7  

167 60° 65O 
17 1 70° 70° 
17 7 700 
182 65O 65O 
18 7 500 calcite vein pyrite cobaltite? 

800 
19 1 80° 

195 - 203' - Zone of chalcopyrite 
- Cobaltite nineralization. 

195' - 2 2 mm orange-brown carbonate veinlets.. - Chalcopyrite 5% of veins. - Core angle 5S0 
196.5' - Boudined orange-brown carbonate. . 

- 5% chalcopyrite-cobaltite. - Core angle 55O. 
197' - Clay gouge 
198' - Orange-brown carbonate. . - chalcopyrite 2%. 
199' - Core angle - 60°. 

- White and yellow carbonate. - 3 cm thick 
- 5 mm fine grain band of cobaltite along lower contact. - 5 cm below above vein .1 cm carbonate vein with 
disseminated black, sect'ile metallic. Core angle 60'. 

201-202' - Boudined orange-brown carbonate with minor 
disseminated chalcopyrite. - Core angle 70° and 60°. 



band with minor calcite gangue. - Massive cobaltito dc.cutrence, 
2070 - mite calcite vein. 

- Core angle - 5S0. 
- 1 bleb disseminated carbonate. - Abundant calcite veining 2% of unit with minor 
disseminated pyrite and cobaltite in some veins. 

218.5' - Yellow calcite. 
- Core angle - 60'. 
- No mineralization. 

222.5' - Orange-brow - carbonate boudined - 3 mm thickness. 

222.75' - Yellow calcite. 
-Core angle 65O. - No mineralization. 

223' - 1.5 cm yellow carbonate. - 5% cobaltite in fine grained bands within vein and 
along lower contact. 

225' - Yellow calcite. 
- Core angle 60°. - Chalcopyrite %. - Intersects white calcite which is flooding bedding. - Chalcopyrite 5% visual. 

227' - Yellow calcite. - Core angle 550. - No mineralization: 
Feet - So - F 1 

Clay Fault gouge - major fault. 

Dark green siltstone - minor microfolding. 
- Laminated - characterized by dark green colour - 
chloritized. 

202' - 1.5 cm band of medium grained cobaltite disseminated as a 



- Odd kink f o l d .  
- Some c a l c i t e  bands - p y r i t i c .  

239.5' - C a l c i t e  v e i n  - p y r i t i c .  
- 1 cm co re  ang le  - 60°. 
- Concordant t o  So. 

242' - 7 cm qua r t z ,  ye l low carbonate  - 
- C h l o r i t i z e d  b r e c c i a t e d  weathered c - P y r i t i c .  
- Core anble  30°. Discordant  t o  So. 

247' - Yellow, brown carbonate .  - Minor cha l copyr i t e .  

249 - 251' - Clay f a u l t  gouge. 

- s o  Fee t  - 

END OF HOLE 



PAN OCEAN OIL LTD. 
MINING DIVISION 

DIAMOND D R I L L  H O L E  GEOLOGICAL L O G  
AND ASSAY RECORD 

2) TO 

FOOTAGE 

Casing. 

Nonmagnetic; noncalcareous siltstone. - Light grey. - Very minor calcite veins. 
41 - 43' - Buff coloured, bleached, altered silstone -feldspbthized 

& silicified. 
- Pyrolusite-dendritic along fractures. - Chalcopyrite along hairline fractures. 

48' - Boudined quartz-felspar vein, .5-2.5 cm thick. 
- No mineralization. - Black, hard, nonmagnetic mineral disseminated in vein. 

48 - 54' - Lost core, caved zone. 
- Ground core. 

56' - 5 cm clay gouge. 
60 - 61' - Quartz-feldspar flooding. - Malachite stain on hairline fractures. 
75 - 99' - Microfolding developing calcite veining increasing. 
79' - Calcite veining intense. - 1 speck of possible cobaltite. 
85' - 2 cm clay gouge. 
86 - 87' - Ground core gouge. 
91 - 93' Clay gouge and broken core. 

Some ground core. 

OCATlON--~A_I_fiCJ~ -EKE AREA, ~JpT_Ep,I~RYY~O_TTER 3 --- START_Augu~t-2~,-1~7_9_ - FI~lSH-S_ep_r~r-6~~9~9- ASSAY BY CHEMEX LABS, VANCoUV'R--- -- - 
3259' READING CORRECI 

ELEVATION (9934 -- CONTRACTOR E. _E,RONJgm)N_DD_DgL_4~~- -- - - - Dip test at L34' 70° - IEARlNG -- -1% -------- DIP---65_0 ---- - -622% -- 
Rado~netric Borehole Log Mt. Sopris Model lOOOC 

ENGTH 640 L2_21 EW-cz%ilg PROPOSED LENGTH- - - --- ----- TESTS- -~~o~l_Le_si -11 20---334,S- 2 x c q s ,  - - - - - MUD USED 67.5&l&n~ig..Po_lyd~i1_1-3@ - - 
From 231-640 47.7 6 2) 40 m - 60 cps. 3) 169 - 173 m - 80 cps. 36 gallon. pwdr Polydrill 357. 

ORE SIZE ---- EQ ------ OVERALL RECOVERY-F2o_mm_O - 221,z.XOGGED BY R.J. -MAIIJJR--- DATE LOGGED ------- SEE CALCULATION SHEET NO,-- - 
e r 1  - " 

R SE: T INT RSECT X L PLA NE TUR 
5 5 = E ? W  

" " " ASSAY RECORD 

DESCRIPTION NO. FROM TO FT ,., % From To Feet Recovery. COY POSITE 

I I I I I I I 0 1 22 1 .751 3.4% 
60 
100 
100 

22 - 99 50 
(6.70) (30.17) 50 

100 
95 
100 
8 7 
8 3 
87.5 
90 
73 
75 
94 
90 
100 
90 
100 
100 
95 
100 
100 
83 
100 
83 
6 1 
100 
56 
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I GEOLOGICAL LOG I A C C A V  D C r n D n  

i 
-.I-# m L L V m "  I 

DESCRIPT ION NO. ]FROMI TO , I I COMPOSITE 1 

I I I I I I I I 
I 

l i7n 1 1 7 1  I L  TI^.,., =., 

Fault: Clay gouge 15 cm. 
Broken and ground core. 

i 
) 
) 
) 
) 
) Kink folded 

Microfolded Calcareous Siltstone. - Light grey and black laminated (noncalcareous). - mite calcareous flooding common in unit. 
108 - 109' - Fault zone. ) 

- Clay gouge 20 cm. ) 
) 

109' - ~uartz-calcite vein. j 

110' - Fractures - pyritic. - Core angle 600 offsets folds. ) 
) Fault zone. 

111' - 3 cm clay gouge. ) 
115' - 4 cm clay gouge. ) 
119' - ground core. ) 
121' - 4 cm clay gouge. ) 
125 - 126' - Clay gouge. ) 
128' - ground core. ) 
129' - 132'  - ground core. ) 

Feet So F 1 - - - 



FOOTAGE 

132' - Cobaltite disseminated in siltstone. 
132 - 141' - Rusty Webthering on fractures. 
141' - 6 cm clay gouge. 

147' - Calcite flooding, strong cobaltite disseminated 
finely in calcareous zones. 

160' - 3 cm calcite vein. - Minor disseminated cobaltite. - Core angle 50°. 
Dark green chloritized siltstone. - Pyrolusite weather on fractures c o m n .  
163' - Boudined calcite, 1 cm. - Core angle - 70° 
165' - Orange-brown chalcopyrite-cobalitite veins at 

core angle - 650. 
168' - 1 cm calcite. - Boudined. - Core angle 700. - Stringers of fine grained disseminated cobaltite. 

170' - Stringer of fine grain cobaltite within calcite. 
flooded zone. 

174' - 2 mm stringer within 1 cm calcite vein. - Core angle 70°. 
175' - Calcite flooded. 

- disseminated cobaltite ~ 1 % .  



FOOTAGE 

GEOLOGICAL LOG 

DESCRIPTION 

176' - 3 thin I mn calcite.veinlets with dissaminated 
chalcopyrite and cobaltite. - Core angle - 65". 

180' - 5 mm calcite vein. - disseminated cobaltite. - Core angle - 45'. 
181' - 3.5 om calcite veins with disseminated pyrite, 

black sectile minera1,chalcopyrite. - Cobaltite. -, - Core angle 60'. 
183' - Orange-brown carbonate. 

- Core angle 40'. - Chalcopyrite. 
184.75' - Cobaltite vein 1.5 cm. - Core angle 850. 

- Stringers in calcite. 

- So 111 Feet - - 

185' - Orange-brown chalcopyrite veins predominate. - core angle - 60". 
187.5- 5.5 cm white calcite vein. - Core angle - 600. - Cobaltite fine grain stringers within vein and along 

upper contact. 
- Footu.111 crythrite in hairline fractures up to 10 cm 
from vein. - 1 lsnd 7 m thick of massive fine grain cobaltitc. 

188 - 189' - Ground core. 
- Chlori:ic, rusty, erythrite on fractures and 
bedding planes. 

189 - 190' - 2 orange-brown cnleite veins with chalcopyrite. - Cobaltite mineralization disseminatud in vciu .  - Core angle - 70'. - 2 mm boudiurd to 5 mnt. 

ASSAY RECORD 
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FOOTAGE 

GEOLOGICAL LOG I ASSAY RECORD 
I 

- .  

DESCRIPTION I NO. JFROMJ TO ro . / I  I I I COMPOSITE 

190.5' - 2 white and orange-brown calcite veins. - Chalcopyrite, pyrite. - Minor cobaltite and magnetite or ilmenite weakly 
magnetic. 

194' - White calcite vein. - Core angle - 700. 
- No apparent mineralization. 

198' -Cobaltite blebs disseminated in chloritized siltstone:. 

199' - 1.5 cm calcite vein. - No apparent mineralization. - Core angle - 70°. 
201' - Boudin orange calcite vein. - Core angle 70°. - Chalcopyrite, cobaltite uineralization disseminated 

as 1 nun blebs. 

204' - Core angle - 60°. - Orange calcite 5 mn. 
- Chalcopyrite mineralization. 

207' - 5 mm calcite. 
- Disseminated cobaltite in blebs. - Folded. - Core angle 70°. 

208 - 228' - Black, chlorttiedd with white calcite laminae. 
- Disseminated sulphides, , . ,  
- Chalcopyrite, pyrite, cobaltite ubiquitous in 
calcite alminae, some magnetite as well. 

211' - 7 cm, white calcite vein with 2 major bands of 
- Medium grained cobaltite. - 1-3 mn thick. - Core angle - 80°. 

213' - 5 iunl cnlcitc vcin. - Pyrite disseminated - Core angle 80°. - These calcite veins are pinched out due to folding 
and are succinct frou creamy white laminated calcite. 

225' - Core angle 450 lower contact. 
- Core angle 80° upper contact. - Yellow quartz-carbonate vein, 8 cm thick with 
chalcopyrite mineralization. - lX visual. 



FOOTAGE 

GEOLOGICAL LOG ASSAY RECORD 

DESCRIPTION NO. /FROM/ TO ,", I COMPOSITE 
I I I 

Magnetic Calcareous Siltstone. 

Fault zone. 

231 - 270' - Clay gouge. 
270 - 273' - Broken magnetic calcareous siltst~ne. 
273' - 275' - Gouge. 
275 - 283' - Broken core. 
283' - 382' - Gouge and broken core. 
255' - Yellow calcite quartz vein. 4 cm thick. 
301' - 3 cm yellow calcite quartz. - Core angle 40". 

- Chalcopyrite mineralization 1%. 
316' - Broken yellow calcite-quartz. 
321' - Broken yellow calcitequartz. 
362' - 5 cm quartz-calcite sand 

Feet - So 

382 - 402' - Ground core. 
402' - Quartz. - Yellow carbonate. 

- malachite stained, broken. 
I I I I I I 

1 D.D.H. NQ 0- 7% 3 



FOOTAGE 

402 - 407' - Ground core magnetic. 
407 - 412' - Cave zone, no recovery. 
412 - 417' - Ground core, - magnetic. 
417 - 427' - Cave zone, no recovery 
427 - 437' - Ground core. 
437 - 443' - Grey clay gouge. 
443 - 458' - Broken magnetic siltstone - Some solid pieces. - Core angle 444' - 70° 

" " 450'-90 
" " 457'-70 

458 - 525' - Predominatly caly-gouge with broken core and 
some semi-solid core. - Magnetic siltstone. 

Feet .A - 

525 - 640' - Croundrock, broken core 'and 
abundan~ gouge. - Magnetic to 540'. 

- Dark grey-green chloritized. - Chloritized 525 - 555' 
,1 ,, 560 - 562' 

Feet - - so 

Endofhole. . 

( D.D. H. NQ -. !-79-?-. PAGE OF 



I N  OCEAN O I L  LTD. 
INING DIVISION 

DIAMOND D R I L L  H O L E  GEOLOGICAL LOG 
AND ASSAY RECORD 

FAIRCHILD LAKE, YUKON TERRITORY - OTTER 3 CATION- -- - - -- - ----- --- ----- -- ---- ---- START September 8, 1979 FINISH September 9, 1979 ASSAY B y  CHEMEX IABS,EN_COUVER - -- - 
7mu .TT 

----------- ---------- 
Materials consumed: Bit, Shell barrel, tube. 

Goo0 ARlNG ----- --------- DIP--:g_Oo--- ELEVATIONA1_036 3- CONTRACTOR- CARON zAIAWm,NE ER_RILLAN_G- - -- - - - E. Mud used: 7 gal. l i q . ~ a ~ ~ l 3 2 1 - - - - - -  
3 gal.. pwdr.. Polydrill 357 

NGTH 37' 14 casing PROPOSED LENGTH------  - TESTS-~o-d&pte_s&~r-Rad~o~etr icLog.  ---- - - - - - - - - - - - - - - - 
RE S I Z E - - - J Q  ------- OVERALL RECOVERY---~!,-~-- -- LOGGED BY-& J,@ZU_R-- DATE LOGGED-s9,,~,~9/9 SEE CALCULATION SHEET NO .-------- 

IKYOSE: TO INTERSECT COBALT VEINS DOWN GEOLOGICAL LOG 
4G f -- 

I ASSAY RECORD 
-I- 

P IN NE SHOWIt 

FOOTAGE 

\RU. 

DESCRIPTION I COMPOSITE 

I I I I I I I 

Hole abanconed at 37' - core barrel broke off - casing down to it 
got tight and could not tap it out. 

Calcareous Siltstone. - Dark greenish-grey silstone. - Noncalcareous, nonmagnetic. - Finely laininated. 
- Zones of white calcite flooding. 
- White calcite discordant veins. 
- Orange-brown chalcopyrite bearing discordant veins. - Buff metasomatized laminae and discordant patches - chalcopyrite 
in these zones as well. 

0 - 14' Casing - intense flooding. 
0 - 9' Finely disseminated sulphides. 
9 - 24' - Pyrolusite coating fractures predominate. 
12 - 14' - Metasomatic alternatjon. 

-Buff colour due to feldspathization. 
- Minor disseminateo sulphides. . 

16' - 5 nnn white calcite. - Chalcopyrite 2% visual estimated disseminated blebs. - Core angle - 400 discordant to So. 
16.5' - 3 mm yellow carbonate. - Some chalcopyrite disseminated 1%. - Condordant to So but pinching. 
17.5' - 2-3 mo buff bands concordant to So. - Pyrite disseminattons; pyrolusite along borders. 
20.25' - Orange-brown, 1 cm carbonate vein. - 2% minor cobaltitet; pyrite chalcopyrite blebs disseminated. - Discordant to So. - Folded, core angle -. ~ c O '  



FOOTAGE 

I I I I I I I I I I 

1 0.0. H. NQ ... 0 ~ 7 9 - 4 _ ,  - . PAGE ? OF L 



AN OCEAN O I L  LTD. DIAMOND DRILL H O L E  GEOLOGICAL LOG 2 3 DDH: NQ -%-L9:5--- PAGE-:--OF ----- 
IINING DIVISION AND ASSAY RECORD PROJECT--LAIR_CHIE ------- --- 

DCATION- - EIEC~IL U&E,YYWL------~, - -- - - - -- 74otTT 
EAffING --------- 168' D l P ~ ~ ~ - ~ 5 _ ~ ~ ~ E L E V A T I O N ~ ~ ~ . ~ ~ m C O N T R A C T O R _ E L ~ R O ~ _ D I ~ N D ~ R I L ~ I N G ~ C O . ~  RadGmetr~c-BorehoTeTog-Rt. 3oprKs %%517IJ[)IX: -87Dip- -- Sperry-Sun test 623' 159' Az . --------- 

628 ' ENGTH - - - - - -- - - - - - PROPOSED LENGTH ----------- TESTS- Total count, Gamma Ray Log - No radiometric 
-anzmx 

- - - - - - - - - - - - - - - - - - --------- - -- _ _ _  
OVERALL RECOVERY---92.7% -- LOGGED BYJ,J.-Mazur DATE L O G G E D - S ~ J ~ ~ ~ = ~ ~ J ~  SEE CALCULATION SHEET NO.----- 

PURPOSE: TO IN 
NORTH 

FOOTAGE 

Rather than shift rig over and complete a -905 hole, the degree 
was changed on this setup at this azimuth, which was the second 
hole plamed Crom this setup. 

Casing: Intensdy £loaded with yellow calcite. 

Calcareous Siltstox: 
-%leached-altered light-grey, finely laminated. 
-DeEocm?d by intensive flooding of calcite concordsut and 
discordant to bedding: Majority are concordant or subconcordant. 
-sulphides, chalcopyrite cobaltite? disseminated along 
hairline fractures. 
-Erythrite seen on hairline fractures at 12.5' but cobaltite 
has not qbviously been identified. 
-Dendritic pyrolusite grotjths odfractures. 
-Very fine grained black specks, possible metallic in calcite. 
-Black manganese coatings on fractures. 

~t 19' - very fine grain disseminated cobaltite alo_ng border of 
folded calcite vein. 

19 - 21' - 1% minor chalcopyrite disseminated in calcite. 

So Feet - - 
13 250 
19 35 
21 30 

Zone of intense calcite veining and cobalt--copper mineralization. 
Manganese stain ubiquitous. 

21-22' - 1% chalcopyrite: minor cobalt mineralization in veinlets : 
above main vein. 



GEOLOGICAL LOG 1 ASSAY RECORD 

FOOTAGE 

22 - 2 5 '  - Calcite vein: Cobalt and chalcopyrite disseminated 
throughout and stringers on borders of xenoliths within vein, 
erythrite forms on fractures - visual estimate 1% chalcopyrite, 
0.5% cobalt; subconcordant to So. 

25 - 27'  - Minor chalcopyrite mineralization zl% in yellow 
calcite flooded zone. 

27 - 29' - Calcite vein, concordant to So. 5% chalcopyrite 
visual estimate. 

29 - 30.5' - 2% chalcopyrite, 5% cobaltite as massive blebs. 
- Concordant to So. - Stringers and bands of cobaltite (very fine grain) 
within calcite. - Rings of cobaltite around coarse chalcopyrite and 
rings in wallrock with no particular core of any 
differelit material. 

30.5 - 33' - 41% disseminated chalcopyrite in calcite. 
Feet - - so 

Siltstone: Minor calcite flooding; bleached, light-grey 2' 
below vein; Siltstone dark-green, noncalcareous; nonmagnetic 
to 43'. 

35' - 1 cm chalcopyrite - rcobaltite vein disseminated blebs 
in orange calcite; fine grained cobaltite forms rings 
around coarse grain blebs of pyrite. Lenticular calcite 
pods with pyrolusite common, dark-green chlorite rims 
around them. 

Fault gouge and broken core. 

Feet So - - 

Siltstone: Noncalcareous. 
Nonmagnetic. 
Light greenish-grey. 
Calcite veins discordant to So, concordant to 
bedding and as irregular pods. 

4 7 '  - .-2.5 cm calcite vein, brownish-white. - 1% chalcopyrite dissemination. 

COMPOSITE 

I I I I I I I I I I 
0 - 7 9 - 5  I D . D . H . N Q  ---------- PAGE OF 2' 



47.5' - Brown-White calcite. - 5 mm-2 cm. - Core axis - 20° 
- 1% chalcopyrite. 

48.5' - Discontinuous. fractured white calcite, 5 mm-2 cm. 
-Core axis - 150. 
-1% chalcopyrite disseminated. 

49.25' - Boudined white calcite. 
- 5 m -  lcm. 
-:'Core axis - 40°. - No sulphides. 

51.0' - 1 cm-irregular pod for 7 cm in core-white calcite. - No Sulphides. 
50-52' - Concordant greenish-white calcite contains disseminated 
chalcopyrite 1%. 

52.25' - 5 mm - 1 cm white calcite. 
Core axis -.so0. - 4% chalcopyrite dissemination. - Along both borders 1 mn zone of chalcopyrite (malachite 
stained) and cobalt, both sulphides very fine grain. 

Altered siltstone and intense calcite veining with cobalt- 
copper mineralization. Siltstone altered to a buff colour- 
often selective laminae above and below major calcite vein at 
60.25-62'. Manganese stain on fractures ubiquitoug. 

57' - 2 cm white calcite veins discordant to so. - Core axis - 50°. - 5% chalcopyrite dissemination. - Upper border 1 cm X 2 an blotch of cobaltite and fluorite? 
56.33 - 57.5' - 1% chalcopyrite dissemination in altered 
59' - 1 cm white calcite with pyrolusite on borders. - Core axis - 50°. 
59.5' - 60' - Intensely calcite flooded with 1% chalcopyrite 
dissemination. . 

60 - 60.25' - Upper contact of .calcite vein, 5%- 
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FOOTAGE 

disseminated chalcopyrite. 

60.25 - 62' - Major sulphide bearing calcite vein. - Core axis upper contact - 450,discordant. 
to So. 

60.25 - 61 - Yellow calcite barren of sulphides. 
61 .62 - White calcite with brecciated fragment of altered 
siltstone. Core axis at lower contact- 45O. 

61 - 61.5 - Section of white calcite contains 5% cobaltite as 
coarse grain stringers within calcite gangue, 1% blebs.of 
chalcopyrite disseminated. 

61.5 - 65' - Calcite flooded, yellow-brown silstone altered 
with minor chalcopyrite disseminated <I%. 

64.5' - Orange-brown calcite 5 mm thick. 
-:2% chalcopyrite disseminated. - Core axis - 60°, disconcordant to So. 

Dark green chloritized siltstone. 
-Laminated, dark-green-grey, black and white; noncalcareous, 

65.5 - 5 mm - lcm orange-brown calcite. - Core axis - 85'. - 1% chalcopyrite disseminated along borders. 

66.75' - 1 cm white calcite . - Core axis - 20°. - 1% disseminated chalcopyrite. 
68' - 1 an white calcite vein. - Core axis - 40°. - No sulphides. 



FOOTAGE 

67.5 - 75' - Concordant calcite flooded laminae, contains 
sulphides, chalcopyrite. 

69.5' - 1 cm white calcite vein. 
- Core axis - 50°. - 41% disseminated chalcopyrite. 

71' - 1-2 cm white calcite vein. - Core axis -45'. - No sulphides. 
71.5' - 1 cm white calcite. - Core axis - 600. - No sulphides. 
72.5' - 1 cm white calcite. - Core axis - 45'. - No sulphides. 
73.75' - 2.5 cm white calcite vein. - Core axis - 450. - No sulphides. 
75.5' - 5 mm white calcite vein. 

- Core axis - 25O. - 1 speck chalcopyrite. 
76.75' - 3 cm white calcite vein. - Core axis lo0. - <1X disseminated chalcopyrite. 

78' - 1 cm discontinuous white calcite with black metallic 

78.33' - 1-3 cm white calcite vein. - Core axis - 40°. - No sulphides. - Black metallic border. 
80' - 1 cm white calcite vein. - Core axis - 70°. - No sulphides. - Black metallic borders. 
80 - 81' - Concordant ralcite, - Flooded laminae. - 1% chalcopyrite. 

0-79-5 I D . D H .  NQ PAGE OF '" 
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GEOLOGICAL LOG I ASSAY RECORD w 

81, 81, 82.5' - 1-2 cm white calcit* vein with black borderrs. 
- Core axis - 5591 45O, 70° respectively. - No sulphides. 

85' - 1 cm white calcite vein. - Core angle - 80?. 
- No sulpnides. 

86 - 1 cm white calcite. ) - Core angle - 500. ) - No sulphuies. ) 
)) 

86.5' - 1 cm white calcite ) - Core angle - 60' ) 
- No sulpnloes. ) 

) 
87.5' - 1 cm white calcite. ) - Core angle - 50'. ) - 1 bleb cnalcopyrite. ) 

) 
88.5' - 1 cm white calcite. ) 

- Core angle - 60°. ) 
) 

89' - 1.5 cm white calcite ) - Core angle - 60'. 1 - Yellow tinge, metallic along borders. ) 

Black border 

90.5' - 1 cm calcite, yellow tinge. ) - Core angle - 60°. ) metallics on border 
1 

91' - 1.8 cm calcite, yellow tinge. ) - Core angle - 50° ) 

91.33' - 1.5 cm white Calcite vein. - Core angle - >OO. - <l% chalcopyrite disseminated.. 

92.5' - 5 nan orange calcite - Core angle - 70'. - 1% chalcopyrite disseminated. 

94' - 1.5 cm white calcite - Core angle - 70°. - 3% pyrite. 

94.5' - 3 cm orange-brown calcite - Core angle - 40°, 1% chalcopyrite blebs disseminated. 

0-79-5 I D . D . H . N Q  -------- PAGE-  OF " 

COMPOSITE 



FOOTAGE 

96' - 2 cm orange brown calcite. - Core anele - 40°. - < 1% chalcopyrite. 
- Black borders. 

97.33' - 1 cm orange brown carbonate - Core angle - 300. 

100.33' - 101.75' - Yellow and white quartz calcite vein. - Chloritized brecciated fragment discordant 
to at cor- angle - 450. - el% blebs coarse grain chalcopyrite. 

104.5' - 1 cm yellow quartz-calcite vein. - Core angle 50'. - (1% disseminated chalcopyrite. 

105' - 1 cm vuggy calcite vein. - Core angle 20'. - disseminated pyrite (limonitic stain). 
108.75 - White calcite vein.- 1 cm. - Core angle 70'. - 1 cm - (1% chalcopyrite. 

- Black border. 

109.5' - 2 cm white calcite veil. - No disseminated sulphides. - Cross cuts concordant calcite flooded band with 1' 
. chalcopyrite. - Black border. 

110.33 - 1 cm white calcite vein. - core angle 70'. - No sulphides. - Black border, metallic. 

I I I I I I I 1 1 
0-79-5  1 D.D.H. NQ -------- PAGE 7 OF :I 
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GEOLOGICAL LOG ASSAY RECORD 

DESCRIPTION COMPOSITE 

110.66' - 1 cm white calcite vein. - Core angle 70°. - No sulphides. - Black border, metallic. 
112.25 - 1-2 cn white and yellow calcite vein. - Core angle 70°. 

- No sulphides. 
113.33' - 1-2 cm yellow calcite vein. - Core angle 70°. - No sulphides. - Black metallic borders. 
115.75' - 8 mn white calcite vein. - Core angle 60°. - No sulphides. - Metallic black borders. 
116' - 8 mn white calcite vein. 

- Core angle 60°. - No sulphides. - Black metallic borders. 
116.5' - 5 IMI white calcite vein. - Core angle. - 4% disseminated sulphides . - Black metallic borders. 
117.5' - 1.5 cm white calcite. - Core angle. -50°. - No sulphides. 
118 - 118.5' - Calcite swam of veinlets - folded. 

- No sulphides. 
119.33' - 1.5 cm - calcite vein. - Core angle - 55'. - No sulphides. 
120.25' - 2 cm white calcite vein. - Core angle - 600. - No sulphides. - Black metallic borders. 
Dark green chloritized siltstone. - Magnetic horizons. - Predominantly magnetic from 142' on. 
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121 - 121.5' - 3 lcm white calcite vein. 
- Black metallic borders. - No sulphides. - Core angle - 65'. 

122.66' - 1 cm white calcite vein. - Core angle 650. - No sulphides. 
- Black metallic border. 

124' - 2 cm white calcite vein. - Core angle - 70°. - 1 minor chalcopyrite speck. - Black metallic borders. 
126.75' - 5 m - 2 cm white calcite vein. - Core angle - 70'. 

- No sulphides. 
128' - 2 cm white calcite vein. 

- Core angle 60°. - disseminated magnetite. - No sulphides. 
- Black metallic borders. 

129' - 3 cm white calcite vein. 
- Core angle 65O. - No sulphides. - Black metallic borders. 

130.66' - Core angle 656. - white calcite vein 2.5 cm. - No sulphides. 
131.75' - 1.5 cm white calcite vein. - Core angle - 65O. 

- No sulphides. 
133.2' - 2 cm white calcite vein. 

- Core angle 70°. - No sulphides. 
134.58' - 1 cm white calcite vein. 

- Core angle 60°. 
- No sulphides _ Some limonit'e stain. 

136.84' - 1 cm white calcite vein. - Core angle - 60°. 
- No sulphides. I 1 1 I I I I 1 I I 



FOOTAGE 

GEOLOGICAL LOG 1 ASSAY RECORD 1 

133.2' - 2 cm white c a l c i t e  vein. 
- Core angle - 70°. - No sulphides. 

134.58' - 1 cm white c a l c i t e  vein. 
- Core angle 600. - No sulphides. 
- Some l imonite  s t a i n  

136.84' - 1 cm white c a l c i t e  vein. 
- Core angle - 60'. - No sulphides. 

137' - Abrupt change i n  core angle. 

137.8' - 1.5 cm on brecciated c a l c i t e  vein. - Core angle - 5S0. 
- Limonitic s t a in .  - No sulphides. 

141.66' - 1 cm white c a l c i t e  vein. 
- Core angle 50°. - No sulphides. 

142' - 3 cm white c a l c i t e  vein. - Core angle - 50°. 
- No sulphides. 

144' - 3-6 cm white c a l c i t e  vein. - Core angle 200. - No sulphides. 

145.33' - 2 cm white c a l c i t e  vein. - Core angle 45O. - Some disseminated magnetite. 
- No sulphides. 

147 - 149' - Ser ies  of t h i n  c a l c i t e  veins a t  core angle - 50'. 
- Offse t  laminae; veins from 5 mm t o  2 cm. 
- No sulphides. 

150.5' - 1.5 cm white c a l c i t e  vein. - Core angle - SO0. 
- No sulphides. 



FOOTAGE 

142' - Light grey and dark grey laminae. - Magnetite disseminations are pervasive. 
151.5' - 1.5 cm white calcite vein. 

- Core angle 40'. 
- No sulphides. 

153' - 2 cm white calcite core angle - SO0. - No sulphides. 
154.33' - 1-2 cm white.calcite vein. - Core angle - 50°. 

- disseminated magnetite. - No sulphides. 
155.5' - 1-3 cm white calcite vein. - Core angle 600. 

- disseminated magnetite. - No sulphides. 
156.33' - 2 cm white calcite, vein. - Core angle 400. - No sulphides. 
157.75' - 2.5 cm white calcite vein. - Core angle - 50°. 

- disseminated magnetite. 
- No sulphides. 

158.75' - 1.5 cm white calcite.vein. - Core angle 50°. - No sulphides 
162.33' - 2.5 cm white calcite vein. - Core angle SO0. - No sulphides. 
166.75' - 1 cm white calcite vein. 

I+ Core angle - 550. 
- disseminated magnetite. - No sulphides. 

D.D. H. NQ - -0:7?5- -. - ._ PAGE 1 1  OF 2' 



FOOTAGE 

170.5' - 1.5 cm white calcite vein. - Core angle 40°. 
- No sulphides. 

171.75' - 1 cm white calcite vein. - Core angle 50°. - No sulphides. 

Magnetic bearing siltstone. - Magnetite disseminated on bands of light grey, dark 
grey and white (calcite flooded laminae. 

178.16' - 1 cm pinkish white calcite vein. - Core angle 60°. 
- No sulphides. 

181.5' - 2 cm white calcite vein. - Core angle 700. - No sulphides. 
Calcareous Siltstone. - Nonmagnetic. 
190.25' - 1 cm orange-brown calcite vein. 

- Core angle 50'. - pyritic 
- Limnonitic stain. 

199' - Minor folding. 
202' - 1 cm orange brown calcite vein. - Core angle 75O. - pyritic. 

Feet - so 

180 lo0 
185 20 
190 45 
195 30 
200 40 
20 5 0 
2 10 10 



FOOTAGE 

205 - 208' - Zone of abundant oraHge brown calcite veins. 
- Core angle 50°. - malachite staining on fractures over whole zone. 
- Pale green chlorization. - ~ 1 %  chalcopyrite dissemination in veins. 

205 - 211' - Strong manganese stain on fractures. . 

209 - 220' - Calcite flooded and altered to a light grey and 
buff colour. - Microfolding developed. - a% pyrite disseminated in veins and altered 
siltstone. 

Magnetite bearing siltstone. 
- Magnetite disseminated in siltstone. 
- White calcite flooding. 

Nonmagnetic siltstone. 

225' - 2 cm of white calcite - yellow tinge. - Core angle 50° - 41% black nonmagnetic mineral. 
227.5' - Core angle 250. - 2 cm yellow calcite. 

- Black mineral desseminated 1% nonmagnetic. 

231.5' - 234' - 5% chalcopyrite disseminated as coarse 
grain blebs in calcite flooded; brecciated 
zone. 

234.5 - 236' - Quartz-yellow calcite vein. 
- No sulphides ' 

Magnetic siltstone. 

239.5' - 1 cm yellow calcite vein. 
- Core angle 4s0. 
- Magneti~ic bands of medium grained crystals. 
- Pyrite disseminated in vein. - Calcite vei... 

2421 - pyricer magnetite calcite vein. 
r . Feet - so 

. 214 lo0 
219 20 microfolded 
224 0 
228 0 
238 20 



FOOTAGE 

242 cont'd 238 20° 
24 2 30 
246 5 

Fault zone 
- Calcite flooded and brecciated. - brown and white calcite. 

Altered siltstone. 
- Buff coloured; nonmagnetic. 
- Quartz-feldspar metasomatism. 
- Fractures filled with calcite 
- Brown pyrolusite forms dendritic texture along fractures. 

Weakly magnetic siltstone. 

282' - 1 cm white calcite. - Core angle 700 - No sulphides. - Disseminated magnetite. 
Altered siltstone - buff; slightly calcareous. 

- disseminated hematite. 
Calcite-Quartz vein. 

- Yellow calcite, white quartz. - No sulphides. 
Altered siltstone - buff - noncalcareous. - Feldspathic. 
Nonmagnetic siltstone. 

- Light grey. 
Quartz - feldspar vein. - Yellow feldspar; white quartz. - No sulphides. - Red minerals as patches in vein. 
Altered siltstone. 

GEOLOGICAL LOG ASSAY RECORD ~~~o~~~~ 

DESCRIPTION NO. 1 FROMI TO Co % I Front To Feet COMPOSITE I 
I I I I I I I I 

L 

PAGF 



306. /5- 307 Quartz-feldspar vein. 
(93.50) (93.57) 

307 - 307.25 Altered siltstone. 
(93.57) (93.65) 

307.25- 307.66 Quartz feldspar vein. 
(93.65) (93.77) 

307.66-308.33 Altered siltstone. 
(93.77) (93.98) 

308.33- 313.5 Light grey, nonmagnetic siltstone. 
(93.98) (95.55) 

313.5 - 314.5 Altered siltstone. 
(05.55) (95.86) 

314.5 - 314.8 Quartz feldspar vein. 
(95.86) (95.95) 

314.8 - 315.2 Altered siltstone. 
(95.95) (96.07) 

Feet - 

315.2 - 374 
(96.07) (113.99) Siltstone with magnetic horizons - interbedded. - Light grey, dark grey, nonmagnetic. 

- Strongly magnetic. 

318.2' - 7 cm yellow quartz-feldspar. - Slightly calcareous. - discordant to So. - Core angle 85' - No sulphides. 
320.2' - 12 cm yellow quartz-feldspar vein. 

- Core angle 85'. - discordant to So. 
r No sulphides. 

326' - 2 cm yellow quartz-feldspar slightly calcareous. - Core angle 85O. 
- Specular hematite.. 

PAGE 15  OF 27 



FOOTAGE 

GEOLOGICAL LOG ASSAY RECORD Recovery il 

I DESCRIPT ION NO. 1 FROM[ TO 
Co % I From To Fret COMPOSITE 

I I I I I I I 

Feet - so 

357 - 361' - Magnetic. 
343.5' - 10 cm buff coloured altered siltstone. 
344.66 - 345' - 9 cm quartz-feldspar. - Core angle 500. - No sulphides. 
345 - 345.5' - Buff colour, altered siltsone. 
346 - 353' - Hematitic. 

- Clay gouge along core axis. 
366' - 7 cm quartz-feldsapr. 

- Brown fractures are calcite filled. - Core angle 750. - No sulphides. 
Feet - - So 

Altered siltstone. 
- Light grey, dark grey siltstone intermittant buff coloured 
altered siltstone. 

- Nonmagnetic. 

I I I 1 I I I I I I I 
0-79-5 I 0.D.H.  NQ PAGE I b  OF 



FOOTAGE 

GEOLOGICAL LOG I ASSAY RECORD 

374 - 376' - Altered 
379 - 385' - Altered 
388 - 398' - Altered 
388' - Hematitic alteration. - Halos around black metallic mineral. - 41% dissemination in altered siltstone. 

Feet So - - 
368 35" 
375 20 
380 10 
384 15 
387 10 
389 5 

394' - 15 cm quartz-feldspar vein . - Manganese-pyrolusite fills fractures. - No sulphides. - Discordant to So. 
397' - 3 cm quartz-feldspar vein. - Discordant to So. 
398 - 403' - Grey unaltered siltstone. 
403 - 407' - Altered. 
404' - 5 cm quartz-feldspar vein discordant to So. - Pyrolusite. 

- calcite fracture iillings. 
406' - 19 cm quartz-calcite vein discordant to So. - No sulphides. 
407 - 415.5' - Unaltered grey siltstone. 
409' - 7 cm quartz-feldspar 

- Pyrolusite-calcite fractured filling. 
413' - 3 cm quartz-feldspar vein discordant to So. - No sulphides. 

Feet so - - 
395 25O 
.398 15 
400 10 
405 5 

0-79-5 PAGE l 7  OF 



FOOTAGE 

GEOLOGICAL LOG 

I DESCRIPTION 

413 cont'd Feet So - - 

Barren calcite vein-yellowish white. - Discordant to So. - No sulphides. 
Altered siltstone. 

Feet - - so 

Nonmagnetic siltstone. - Light grey and white laminae. 
426 - 427' - 21 cm quartz-feldspar vein. - No sulphides. - Core angle 80°. 

-- Specular hematite blades. 
421' 

430.5 

Magne 

Ground core. 

- 8 cm quartz-feldspar vein. - sperular hematite. 
- discordant to So. 
- No sulphides. 

tic siltstone. 
- Light grey-more massive, not as distinctly laminated 
- More massive. 
Almost .~rgillite conct~oidal.fracture. 

- 
439' - 3 mn quartz-feldspar vein. - Core angle 800. - Disseminated magnetite. 
449.5' - 7 cm quartz-feldspar vein. - Discordant to So. - 1 speck possible cobaltite? 
453' - 1 cm quartz-feldspar vein. - Core angle 70°. 



FOOTAGE 

453' cont'd 
-Coarse grain magnetite disseminated on borders. 
- No sulphides, 

454 - -15 cm quartz-feldspar vein. 
-Discordant to '0. 
-No sulphides. 

Feet - so 

440 25O 
445 20 
450 0 
454 0 
459 10 
463 5 

Copper-Cobalt bearing calcite vein. - 19 cm thick. - Core angle 600. 
- 5% chalcopyrite as stringers and dissemination in calcite. - <14. cobaltite as disseminated pyritohedrons. 

Altered siltstone. 
- Light grey and buff laminae chloritized. - Some blebs of chalcopyrite just above vein. 

Copper bearing calcite vein. 
- Core angle SO0. 
- Yellow calcite, sugary. - <I% disseminated chalcopyrite through. - 2 cm band of chalcopyrite along bottom contact. 

Altered siltstone. - 1 % stringers chalcopyrite. 

Copper bearing calcite vein. - Core angle 60°. - White and yellow coarse grain calcite. - 2 7. chalcopyrite, bornite? (peacock blue). 

Altered siltstone. - Light grey. - Disseminated stringers of chalcopyrite and cobaltite? 
(pyritized ?) 41%. 

Nonmagnetic siltstone. - Light grey. 



FOOTAGE 

GEOLOGICAL LOG I ASSAY RECORD 

Magnetic siltstone. 

Nonmagnetic siltstone. 

Copper bearing calcite vein. 
- Orange brown. 
- Core angle 65O. 
- 5 cm thick. - 5% stringers of chalcopyrite. 

Nonmagnetic siltstone. 

487.25' - 7 m calcite vein. - Core angle 700. - 2X disseminated pyritohedrons of pyrite and/or 
cobaltite? 

Magnetic sil tstone. 

496' - 5 nun calcite disseminated magnetite. - Core angie 50°. 
Nonmagnetic siltstone. 

499' - Core angle 55O. - 6 cm quartz-feldspar vein. - Stringer of magnetite and SPecular hematite within 
vein. 

467 15O 
47 2 5 
477 65 
480 45 
485 0 ) 
488 5 ) folding 
49 2 5 1 
496 25 
500 30 

Slaty siltstone. - Light green - chlorite weakly magnetized in places. 
Kink banded, slaty. 

- Runty weathering. - Phyllitic in places. 



FOOTAGE 

520' - 12 cm quartz-feldspar vein. - Magnetite pyrite dissemination. 
- Core angle 70°. 

Feet - so 

Fault - clay gouge. 
- Core angle 0'. - Brecciated. 

Dark green chloritized siltstone. 

536' - malachite stain on fractures. 

Nonmagnetic siltstone. - Light grey. 
547' - 14 cm quartz-feldspar. - Core angle 700. 

- cl% chalcopyrite malachite stain on fractures below 
vein in siltstone to 550'. 

Nonmagnetic siltstone. - Light grey. - Argillite. 
Feet So - - 

- Malachite stain throughout this unit. 
551.5' - 5 cm quartz-feldspar vein. - Core angle 65'. 

- Discordant to So. 
- U% chalcopyrite. 

554' - 5 cm quartz-feldspar calcite vein. - Core angle 65'. 
- Discordant to So. 
- No sulphides. 



FOOTAGE 

GEOLOGICAL LOG I ASSAY RECORD 

562.25' - 7 cm quartz-feldspar calcite vein. 
- Core angle 70°. - Bleached and altered for 15 cm below vein. 

Feet - - So 

565' - Orange-brown chalcopyrite bearing calcite veins 1 cm 
thick. 

Fault - rust clay gouge and broken core. 

Nonmagnetic siltstone. 

To 599' - Altered bands. - Buff coloured. - Rusty fractures through this zone. 
591.5 - 591.75' - 5.5 cm quartz-feldspar calcite vein. - Core angle 80~.concordant to So. - 5% chalcopyrite stringers and dissemination. 

592 - 592.5' - 17 cm calcite vein, yellow. - Core angle 70° discordant to So. - Green chlorite stringers with minor disseminated 
cobaltite? along them. ~1%. 

595' - Feldspar altered band with needles of chlorite 
and finely disseminated chalcopyrite. 

592 - 599' - sl% disseminated chalcopyrite along feldspar 
altered bands. 

599' - ~ 1 %  disseminated cobaltite? pyrite? to 607'. 

603' - Medium grained cobaltite? (pyrite?) disseminated in 
Siltstone. 

603.5' - Feldspar vein. - Core angle go0. - No sulphides. 

I I I I I I I I I I I 
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Feet - 

Magnetic siltstone. 

Fault Breccia. 

Feet 

6 12 
6 17 
622 
625 



APPENDICES 4A TO 4C 

RADIOMETRIC LOGS 

Pan Ocean 



CALGARY 

Ih  LTD. 
ALBERTA 

( 

P R ~ J E C T :  F A I R C H I - D  IAKE - OTTER 

HOLE: 0-7s-1 
COMPANY: 

DATE: A'JG'JST 24, 1915 
COLINTY. STATE: YUKO?? - - - . . . . . 
SEC: TWP: RANGE: 

DRILL HOLE DATA 
- - - 

DEPTH DRILLED 43; ,!j ' COLLAR ELEV. 

DEPTH LOGGED 4 2 1  ' BIT SIZE HQ 
CASING DEPTH 16' CASING WALL THICK 

TIME SINCE CIRC. DRILL PIPE THICK 
- - 

TYPE FLUID POLY DRILL FLUID LEVEL 

OPEN HOLE THRU PIPE d THRU CASING / 
PROBE NO. 35 1 UNIT NO. 28 
K-FACTOR DEAD TIME 

T I M E  ON TIME OFF - - 

CALIBRATOR NO. CALIBRATION VALUE 

PIPE CORR. FACTOR WATER FACTOR 

CASING CORR. FACTOR 

OPERATOR R. J. EfiZUR 
WITNESS !,OTJIE SMOLKA 

- 
FROM 1 

LPTH TO 10 cps/d&. 
NO. OF FT. 

FULL SCALE CPS I I I I I 
TIME CONST. ! 
CHART RATIO I I I I I 1 I 
LOGGING SPEED 

I DENSITY 1 ! ! ! I I - I 

TlME CONST. 

CHART RATIO 

LOGGING SPEED 

RATIO I I I 1 

I 
DEPTH 

I BIAS I I 
( 70NTANEOUS  POTENTIAL^ I 1 I I 

I 

, FROM 

TO 

NO. OF FT. 

\. I 

FROM ] 
J 

I DEPTH : TO 
I 

FULL SCALE CPS 

I NO. OF n. 
LOGGING SPEED 

RATIO 

51 4s 

I 













PAN CEAM O I L  LTD. 
CALGARY ALBERTA 

A CT: - F A I R C H I L D  LAKE - OTTER 
HOLE: 0-79-3 
COMPANY: 

DATE: S~ptember 6, 1979 
COUNTY: STATE: YUKON 
SEC: TW P: RANGE: 

DRILL HOLE DATA 

DEPTH DRILLED 640 ' COLLAR ELEV. 

DEPTH LOGGED 627 ' BIT SIZE HQ 
CASI~JG DEPTH 22 ' CASING WALL THICK 

TIME SINCE CIRC. DRILL PIPE THICK 

TYPE FLUID POLY D R I L L  FLUID LEVEL 

OPEN HOLE THRU PIPE / THRU CASING ,/ 
PROBE NO. 36 1 UNIT NO. 

K-FACTOR DEAD TIME 

TIME ON TIME OFF 

CALIBRATOR NO. CALIBRATION VALUE 

PIPE CORR. FACTOR WATER FACTOR 

CASING CORR. FACTOR 

OPERATOR R . J .  MAZUR 
WITNESS L O U I E  SMOLKA I 

GAMMA RAY J l N l T I  1 2  1 3  1 4  1 5  6 
I I 

I DENSITY 1 I ! I ! ! 1 I r FROM 1 1 1 1 ! 1 I 

FULL SCALE CPS I I 
TlME CONST. 

J 

DEPTH 

CHART RATIO I I I I I I I 
LOGGING SPEED I 

. TO 
NO. OF FT. 

I I 















PAM 
CALGARY 

CEAN O I L  LT 
ALBERTA 

7 XT:  FAIRCLILD LAKE - OTTER 

Toik 0-73-5 
COMPANY: - - 

DATE: SEPTEMZER 19, 1979 
COUNTY: STATE: YWObi - - -  
SEC: TWP: RANGE: 

DRILL HOLE DATA 

DEPTH DRILLED 628 '  COLLAR ELEV. 

DEPTH LOGGED I . . BIT SIZE EQ 

CASING DEPTH p 
TIME SINCE CIRC. DRILL PIPE THICK 1 
TYPE FLUID POLY DRILL FLUID LEVEL 

OPEN HOLE THRU PIPE / THRUCASING ./ - - 
Y - 

PROBE NO. UNIT NO. 1 
- - 

K-FACTOR DEAD TIME 

TIME ON TIME OFF 

CALIBRATOR NO. CALIBRATION VALUE 
PIPE CORR. FACTOR WATER FACTOR 
- 

CASING CORR. FACTOR I 
OPERATOR R T M A ~ T T D  I 

- . . C I .  L Y I O V I \  ! 
WITNESS LOUIE SMOLKA 

- 

GAMMA RAY I l N l T l  1 1  2 1 3  1 4  1 5  1 6  

TIME CONST. I I I 1 I I I 
CHART RATIO 

- -  

DENSITY 

- 

LOGGING SPEED I I I I I I I I 

DEPTH 

, FROM 

TO 
NO. OF FT. 

FULL SCALE CPS 





......... ........ A:;' *%in .... ;... -..r -> r... . . .  ..?., 

















APPENDIX 5 

AS SAY CERTIFICATES 

Pan Ocean 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 9~4.0221 

, .  CHEMEX LABS LTD. AREA CODE: 604 i' TELEX 043-52597 

. ANALYTICAL CHEMISTS * GEOCHEMISTS r REGISTERED ASSAYERS 

C E R T I F I C A T E  O F  A S S A I  
TO: Painicon Developments Ltd., 

238 - 850 W. Bastings Strset, 
Vancouver, B.C. V6B 1P1 

A T T Y t .  R.V. Foster 

CERTIFICATE NO. 66280 

INVOICE NO. 32592 

RECEIVED S e ~ t .  6/79 

Sept. 12/79 . 

-- - 

SAMPLE NO. : X X 
Cu Co Also on SD $1210 

0-001 c 0.01 
002 c 0.01 
003 c 0.01 
004 c 0.01 

L 1 

VEglBER 

U . A 3 t A %  TESTING 

ASSOCIATION 
R E G I S ~ E H E D  ASSAYER.  PROVINCE OF e a 1 T l s n  COLULIBIA 



CHEMEX LABS LTD. 

212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 043-52597 

.. ANALYTICAL CHEMISTS GEOCHEMISTS * REGISTERED ASSAYERS 

C E i ? T I F I C A ? - E  OF A S S A Y  CERTIFICATE NO. 66181 

TO: Pamicon Developments Ltd., 
208 - 850 W. Hastings Street,  
Vancouver, B.C. V6B 1P1 

A T T N : ~ r .  R.V. Poster 

INVOICE NO. 32544 

Sept. 6/79 

SAMPLE NO. : 
Co 

Also on Sp #I210 

0-041 < 0.01 

1 
L c 

M E M B E R  
CANADIAN TESTING ,/Ld2iilb- 

AS5OClAi lON ~ E G i S r C H E D  A S a A Y t R .  PROVINCE CF BRITISH COLLMBIA 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE. 9840221 
AREA CODE. 604 

i ,  CHEMEX LABS LTD. TELEX 043-52597 

r ANALYTICAL CHEMISTS **  GEOCHEMISTS * REGISTERED ASSAYERS 

,Y;E5?TIFICATE O F  A S S A Y  CERTIFICATE NO. 66178 

TO: Pamicon Developnento Ltd., 
205 - 850 W. I iastings St., 
Vancouver, B . C . 

ATTN: 
V6B 1P1 

INVOICE NO. 32445 

RECEIVED September 6, 1979 

ANALYSED September 7, 1979 

SAMPLE NO. : 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE' 
AREA CODE 

084-0221 

TELEX 043-52597 

a ANALYTICAL CHEMISTS 0 GEOCHEMISTS 1 REGISTERED ASSAYERS 

C E R T I F I C A T E  O F  A S S A Y  

TO: Panicon Developittents Ltd . ,  
205 - 850 W. Hastings S t . ,  
Vancouver, B.C. 

ATTN: 
V6a lPl 

INVOICE NO. 32446 

RECEIVED September 5,  1979 

ANALYSED September 7, 1979 

SAMPLE NO. : 
X 
Co 

U iI35 a 0 1  
096 4.01 
097 0.01 
093 4l.01 



212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J2C1 
TELEPHONE: 984-0221 

CH EM EX LABS LTD. ;::;xcODE: 04-352597 604 

ANALYTICAL CHEMISTS GEOCHEMISTS * REGISTERED ASSAYERS 

CSRT:?lCATE OF APlAlYSIS CERTIFICATE NO. 50457 
TO: Pamicon Developments LPd., 

208 - 850 W, Haetings Street, 
Vancouver, B.C. V6B 1P1 

ATTN : (rocks) 

INVOICE NO. 32599 

RECEIVED Sept -  6/79 

ANALYSED Sept .  14/79 
.. 

SAMPLE NO. : 
PPX PPM 
Cu 60 

I 

W m S E R  

TESTING 
CERTIF IED B Y :  

4SSOC!AT!ON 



212 EROOKSOANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE 9-0221 
AREA CODE 604 
TELEX 043-52597 

ANALYTICAL CHEMISTS I GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE NO. 66333 

INVOICE NO. 32788 
233 - 850 ?. Eastings St., 

RECEIVED 
iTanto.svzr, B.C. S e p t .  15/79 
V63 1?1 CC. Pan Ocean Oil, Cgy. 

ATTN: CC. Mayo, K.T. ANALYSED sept. 24/79 

SAMPLE NO. : 
% 
Co 

u- 199 < 0.01 

HEMBER 

Z N A D I A N  TESTING 
E O r  S a I T I S H  C O L v M B l A  



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

CHEMEX LARS LTD. 
TELEPHONE 984-0221 
AREA CODE. 604 
TELEX 043-52597 

ANALYTICAL CHEMISTS u GEOCHEMISTS J REGISTERED ASSAYERS 

TO: Pa!?!.con ?eevol.oywnt s Ltd.  
20Y - '25n T ? .  ITastings S t r e e t  
Vancov7nr, B .  C.  V6B 1P1 

CERTIFICATE NO. 66334  

INVOICE NO. 32330 

Sept . 15/79 
ATTN: ANALYsED Sept .  26/79 

CC : Calgary-Xayo 

SAMPLE NO. : 
X 
Co 

0 - 2d'J 0.056 
201 0.005 
202 0.003 
203 0.008 

0.021 
0.085 
NSS 

X L A O I A N  TESTING 

ASSCC!ATION 



212 BROOKSBANK AVE. 
' NORTH VANCOUVER, 8.C. 

CANADA V7J 2C1 

CHEMEX LABS LTD. 
TELEPHONE. ,eco22t 
AREA CODE 604 

t TELEX 043-52597 

ANALYTICAL CHEMISTS - GEOCHEMISTS REGISTERED ASSAYERS 

TO: Psnicon Develo?nents Ltd., 
203 - 850 W.Xastings 3t., 
Vancouvzr , 3. C. 

CERTIFICATE NO. 6533 j 

INVOICE NO. 32851 

RECEIVED 

ATTN: 
V63 1P1 

I SAMPLE NO. : 

369 0.036 
270 0.034 
271 0.005 
272 0.033 
273 0.004 
2?4 0.003 
273 0.034 
276 0.005 
277 0.033 
273 0.140 

--, O - 273 0.005 

- 
I 

MEMBER 
2 U D I A N  TESTING 

I S S J C ! A T I O N  

e"s 
Q E G i b i L 4 ; D  A S S A Y t H .  PROVlhiCE O F  DR1TIL.H COLLMBIA 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

CHEMEX LABS LTD. 
TELEPHONE 984-0221 
AREA CODE 604 

i '. TELEX 043-52597 

.. ANALYTICAL CHEMISTS * GEOCHEMISTS REGISTERED ASSAYERS 

Pamicon Developments Ltd.  
208  - 850 W. Hastings S t r e e t  
Vancouver. B.C.  V6B 1P1 

CERTIFICATE NO. 

INVOICE NO. 
32921 

RECEIVED S e p t .  15/79 

ANALYSED 
ATTN: S e p t .  27/79 

SAMPLE NO. : % 



CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS 

P " " T ! F I C A  T 131 :: .I P r ,  
L, L a 

-. / , -, a ..; , i I 

Pamicon Developments Ltd. 
208 - 850 11. Hastings Street 
Vancouver, B.C. V6B 1P1 

ATTN: 

212 BROOKSbANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE . 9844221 
AREA CODE 604 
TELEX 043-52597 

CERTIFICATE NO. 
66337 

INVOICE NO. 
32933 

RECE'VED Sept. 35/79 

ANALYsED Oct. 1 / 7 3  
V 

SAMPLE NO. : X 

L I I .  I 

UEUSER / '-- 
C A Y A D I A N  TESTING 

4 9 5 0 C I A T I C N  

-ce-, 
S E G i S 7 t 7 t D  i l J A Y E 2 .  C R S L I h Z E  3 F  091Ti5?4 COL-"J IA 



212 BROOKSL'/\NK AVE. 
NORTH VAPICOUVER, B.C. 
CANADA 

I CHEMEX LABS L I D .  
V7J 2C1 

TELEPHONE. - g84-022f 
AREA CODE 604 
TELEX. 043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

, - 7 7  - - $  

. T I C A T E  r 3 =  , ' \SSA\ j '  

TO: Pamicon Developmnto Ltd. 
208 - 850 W. Hastings Street 
Vancouver, B.C.  V6B 1P1 

CERTIFICATE NO. 66338 

INVOICE NO. 32921 

ATTN: ANALYSED 

CC : Mayo-Calgary Sept. 27/79 
.. 

SAMPLE NO. : % 
Co 

0 - 360 0.004 
361 0.003 
362 0.003 
363 0.002 



CHEMEX LABS LTD. 
3 ANALYTICAL CHEMISTS .. GEOCHEMISTS REGISTERED ASSAYERS 

TO: Pamicon Developments Ltd., 
208 - 850 W. Hastings St., 
Vancouver, B.C. 

ATTN: 
V6B 1P1 

C.C. Calgary, C.C. Mayo 

212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: -21 
AREA CODE: 604 
TELEX: 043-52597 

CERTIFICATE NO. 66339 

INVOICE NO. 33122 

RECEIVED Septenber 15, 1979 

ANALYSED October 12, 1979 

I - 
MEMBER v>& 

CANADIAN TESTING 
.crcc-k 

ASSOCIATION 
eEG 5T;SED A 3 b A Y c R .  PROVINCE C F  BRITISH COLIIWBIA 

- 
SAMPLE NO. : 

X 
Co 

0 - 400 
4 01 :: ::: 
402 0.004 
403 0.004 
404 0.007 
4 05 0.005 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C. 
CANADA V7J 2C1 
TELEPHONE. 9e4.cL21 

CH EM EX LABS LTD. :: :A~~~~ :  
604 

043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

" .- ..", -- p , "-- ,-,*a L t : - / a .  ] :: 
-,,. 2 d ) T j C p L i  2 + d "  --ttY!--%!- a , A,,+ CERTIFICATE NO. 5r)520 

TO: Panicon Tkvclo?nents Ltd. INVOICE NO. C)I)o-I ,-v,8 
2% - 853 17. I !as t izys  Street 
Vancouver, 3.C. V 5 3  1?1 RECEIVED S 4 ? t .  15 /79  

,. 
ATTN: ANALysED "t??t  2 6 / 7 9  

CZ : Calgary-&yo (ROCztS) 
P ?;.f 

SAMPLE NO. : - 

Y E W S E R  

- \ 4 0 1 A h  TESTING 

ASSOCIATION 



E CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS * GEOCHEMISTS REGISTERED ASSAYERS 

TO: Pa;nicon Sevelopmnts L td . ,  
233 - 3.59 :7. %st ings  St., 
Vaixou-rer , 3.5. 

CC. Pan Ocean, Cgy. 

212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: -984-0221 
AREA CODE: 604 
TELEX: 043-52597 

INVOICE NO. 32'334 

RECEIVED 

ANALYSED 

Sept. 1 2 / 7 9  

Oct. 2/79 

SAMPLE NO. : 
PPM 
n - 

ULYBER 
C E R T I F I E D  B Y :  . . 

E L . I D 1 A . I  TESTING 

ASSDCIATION 



CHEMEX LABS LTD. 
J ANALYTICAL CHEMISTS GEOCHEMISTS * REGISTERED ASSAYERS 

TO: Pamicon Developments Ltd. 
208 - 850 W. Hastings St. 
Vancouver, B.C.  

ATTN: V6B 1P1 

212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: m 964-0221 
AREA CODE: 604 
TELEX: 043-52597 

CERTIFICATE NO. 66428 

rNvorcE NO. 33096 

RECEIVED Sept. 18/79 

ANALYSED Oct. 9/79 

I I 
'4E.XBIR 

Z A X A ~ I A N  TESTING 
L<i_C* I. 

iSS05!A:IUN 
S E J S T c i i c l  hS; . ,Yk9 .  PRO'wIPICE OF  BRIT'b' l  COLd%tBIA 

.. 
SAMPLE NO. : X 

Co 
435 0.004 
436 0.004 
437 0.003 1 118 0.005 



CHEMEX LABS LTD. 

212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 985-0648 
AREA CODE: 604 
TELEX: 043-52597 

ANALYTICAL CHEMISTS + GEOCHEMISTS * REGISTERED ASSAYERS 

4 ; Z g T l f - i C A T E  3 F  ,d,SS,'?\'( CERTIFICATE NO. 66632 

TO: ?anicon i!aveloprnenrs Ltd. , INVOICE NO. 33773 

203 - 850 TJ. Iiastings Street,  RECEIVED KovzmLcr G ,  1979 
Vancouver, B.C. 

ATTN: V6a 1P1 ANALYSED Nove~ber 9, 1979 

SAMPLE NO. : % 

From Assay 1!66428 



212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

CHEMEX LARS LTD. 
TELEPHONE. 9~44721 
AREA CODE 604 
TELEX 043-52597 

ANALYTICAL CHEMISTS ' GEOCHEMISTS .' REGISTERED ASSAYERS 

TO: Padcon Developments Ltd.  
203 - 850 W. Hast ings  Street 
Vencouver, B . C .  V6B 1P1 

CERTIFICATE NO. 66379 

INVOICE NO. 32380 

RECEIVED S e p t .  18/79 

ATTN: CC: Calgary ANALysED Sept .  26/79 

SAMPLE NO. : 
% X % % 
Co Cu N i  A s  

0 - 465 0.005 <0.01 

CLXADIAN TESTING 
9 E G l S T E S t D  ASSAYER. P 9 0 V I N C E  C F  BRITISH CCLUCIBIA 

ASSOCIATION 
- - A 



...c,. I:. ..." ' "  ." : ,  (1 .lL. L.-.1.IJEi:W 2 11. Y .... (;j["]'..-';YC::o a ., 

(y..) (y.. y:;;:y:; (" [');q::qJ: 'rl;;:.J ; >;:3....\;](:;-y.-,7';) 
p~i,~~J$~.]'~7({:~~;~.< (';LI:<.l + bJ['J* 2 l;y;>():l..q() + 

* \ r % , : s  *< ., ("~..l~::;,~ I::%.<. i- l:I::',. .' , .::- ., ... .-/, ..,.- , + NU, * (-1 aaf.1 { .:> CI ,.! 
:134W:1 XC E N(:I * + * 



2 1 2  BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

CHEMEX LABS LTD. 
TELEPHONE 384-0221 
AREA CODE. 604 
TELEX. 043-52597 

ANALYTICAL CHEMISTS 6 GEOCHEMISTS a REGISTERED ASSAYERS 

INVOICE NO. 32380 

RECEIVED Sept. 13/79 

SAMPLE NO. : % % 
Co Cll 

3 - j35 O.Oc'4 0.01 
506 0.011 0.01 
507 0.303 <O. 01  
5 03 0.009 <0.01 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

CHEMEX LABS LTD. 
TELEPHONE g~q0221 
AREA CODE 604 
TELEX 043-52597 

* ANALYTICAL CHEMISTS 1 GEOCHEMISTS * REGISTERED ASSAYERS 

TO: Pmicon Developments Ltd., 
208 - 850 W. HastingaaSt., 
Vancouver, B.C.  

CERTIFICATE NO. 66429 
INVOICE NO. 

33125 
RECEIVED September 18, 1979 

V6B 1P1 ANALYSED 
ATTN: - Octobsr 12, 1979 
g r y  0 

SAMPLE NO. : X 

553 < 0.001 
554 0,001 
555 < 0.001 
556 0.002 
53 1 0.001 
558 0.002 
55 9 0.001 
560 0.001 
561 0.001 
3bZ 0.002 
563 0.003 
564 0.004 
565 0.002 
566 0.004 
567 0.003 
568 0.002 
569 0.002 
570 0.002 
571 0.002 
d i ~  I). 032 
573 0.004 
574 0.003 
575 0.004 

-- 576 3.003 ,,n ,/- 

,4 &/ - 
Y f M S E R  

a % d D l A h  TESTING 

ASSJCIATION 

p - ~ a . c ~ W x ~  
, . 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

CHEMEX LABS LTD. 
TELEPHONE. B 984-0221 
AREA CODE. 604 
TELEX 043-52597 

, ANALYTICAL CHEMISTS o GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE NO. 6643r3 

TO: Panicon Developments Ltd. INVOICE NO. 33027 
203 - 850 !u'. Xast ings Street 
Vancouver, Y.C. V6B 1P1 RECEIVED Sept .  18/79 

ANALVsED O C ~ .  4 / 7 9  
ATTN: CC: Calgary 

SAMPLE NO. : 
% 
Co 

577 0.002 



212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

CHEMEX LABS LTD. 
TELEPHONE 984-0221 
AREA CODE. 604 

CI. TELEX 043-52597 

ANALYTICAL CHEMISTS ., GEOCHEMISTS " REGISTERED ASSAYERS . 5 

,\ ,- 7 - , L A  I l?!c,l-r: cF ,:\Ssi\',' CERTIFICATE NO. 66502 

Pamicon Developments L td . , INVOICE NO. 33128 

208 - 850 W. Hastings St., 
Vancouver, B.C. 

RECEIVED Sept. 24/79 

ATTN: V6B 1P1 ANALYSED Oct. 11/79 
CC. Pan Ocean - Calgary 

cy 

SAMPLE NO. : 

CTA, 
UEUBER 

. C C  .-,*-,-- 'iES S T L R E D  ASSAYER.  PROVlhiCE C F  BRITISH COLUMBIA I 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

CHEMEX LABS LTD. 
TELEPHONE g ~ + ~ 2 1  
AREA CODE 604 
TELEX 043-52597 

- ANALYTICAL CHEMISTS GEOCHEMISTS J REGISTERED ASSAYERS 

TO: Pamicon Developments Ltd .  INVOICE NO. 33356 
208-850 W. Hastings S t r e e t  
Vancouver, B. C. 

RECEIVED Septei'dber 24,1979 

ATTN : 
V6B 1P1 cc: Pan Ocean-Calgary ANALYSED October  22, 1979 

- 
SAMPLE NO. : 

% 
Co 



2( 3ROOKSkANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE 904-0221 
AREA CODE. 604 
TELEX 043-52597 

ANALYTICAL CHEMISTS , GEOCHEMISTS REGISTERED ASSAYERS 

T o : P a m i c o n  Developments Ltd., INVOICE NO. 33895 
203 - 850 JJ. !isstings S t . ,  
Vancouver, 3 .C.  RECEIVED O c t *  15/79 

V6B 1P1 ANALYSED Oct. 16/79 
ATTN: C.C.1. PanOcean Calgary 

X 
SAMPLE NO. : Cu 
631 < 0.01 

Also on #66503 & #66566 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C.. 
CANADA V7J 2C1' 

CHEMEX LABS LTD. 
TELEPHONE I. ge4-0221 
AREA CODE. 604 
TELEX 043-52597 

3 ANALYTICAL CHEMISTS GEOCHEMISTS , REGISTERED ASSAYERS 

TO: Pamicon Dwelopaents Ltd., 
203 - 850 I?. Hastings Street, 
Vancouver, B.C. 

CERTl FlCATE NO. 66504 

INVOICE NO. 33337 

RECEIVED September 24, 197- 

V6B 1P1 
ATTN: C.C.  1 Pan Ocean Calgary ANALYSED Octobzr 22, 1979 

SAMPLE NO. : rC 

Co 
0664 0.003 

Telexed October 19, 1979 



212 BROOKSbANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

CHEMEX LABS LTD. 
TELEPHONE 984.0221 
AREA CODE 604 
TELEX 043-52597 

; ANALYTICAL CHEMISTS * GEOCHEMISTS I REGISTERED ASSAYERS 

TO: Pamicon Developments Ltd., 
208 - 850 W e  Hastings St., 
Vancouver, B.C. 

CC. Pan Ocean Oil 

CERTIFICATE NO. 66552 

INVOICE NO. 
33358 

RECEIVED 
Sept. 28/79 

ANALYSED Oct. 22/79 

7 30 < 0.001 
7 31 < 0.001 
732 * 0.001 
733 < 0.001 
7 34 < 0.001 
7 35 0.091 
7-35 0.001 
7 37 0.001 
735 < 0.001 

i 
i 739 0.001 

0-740 0. GO1 

- 
UE'ABER 

;\NAS.li'l TESTING 
/ /-4&9a c- 

~ E S I ~ T L ? - ' ~  A i S A Y c 5 .  D R O L l h C E  O F  B.3ITl5rl tSLL'V61.A 

' 

.. 
SAMPLE NO. : 

X 
Co 

0-701 0.001 
702 < 0.001 
703 0.001 
704 < 0.001 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, KC. 
CANADA V7J 2C1 

CHEMIEX LABS LTD. 
TELEPHONE: - 9 ~ ~ 0 2 2 1  
AREA CODE: 604 

(\ TELEX 043-52597 

-/ 

ANALYTICAL CHEMISTS * GEOCHEMISTS REGISTERED ASSAYERS 

TO: Panicon i?evclopsents Ltd. INVOICE NO. 33437 
209-850 V. l?sstings St. 
Vsncolwcr, R .  C. RECEIVED Sept.28179 

cc: Pan Ocean Oil ANALYSED act .?5/79 

MEMBER 

CANADIAN TESTING 

4SSQJ'ATICN 
n E C I S T E R E O  ASSAYER.  P?CVI \CE C F  3 R i T i b H  C O Z B I A  

.. - 
SAMPLE NO. : 

X x 
Co Cu 

0 - 741  < 0.901 
742 < 0.001 
743 < 0.001 I 744 < 0.001 



CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS * GEOCHEMISTS " REGISTERED ASSAYERS 

TO: Pamicon Developments Ltd., 
208 - 850 W. Hastings St., 
Vancouver, B . C . 
V6B 1P1 

ATTN: R. J. ~azur CC. Pan Ocean Oil 

212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA - V7J 2C1 
TELEPHONE. 984-0221 
AREA CODE: 604 
TELEX: 043-52597 

CERTIFICATE NO. 66554 

INVOICE NO. 33291 

RECEIVED Sept. 28/79 

ANALYSED Oct. 19/79 

SAMPLE NO. : 
z X 
Co Cu 

0-781 0.002 < 0.01 
782 < 0.001 < 0.01 
753 < 0,001 < 0.01 
784 0.001 < 0.01 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA - V 7 1 2 U _ -  -.------ I CCHEMEX LABS LTD. 
TELEPHONE 9844221 

f AREA CODE: 604 
TELEX 043-52597 

* ANALYTICAL CHEMISTS * GEOCHEMISTS REGISTERED ASSAYERS 

TO: Pamicon Developments Ltd., 
208 - 850 W. Hastings St., 
Vancouver, B.C. 

CERTIFICATE NO. 66566 

INVOICE NO. 33360 

RECEIVED September 28, 1979 

SAMPLE NO. : % % 
Co Cu 

0 - 788 0.003 0.05 
789 0.001 < 0.01 
790 0.002 0.19 
791 0.001 < 0.01 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B C. 
CANADA V7J 2C1 

CHEMEX LABS LTD. 
TELEPHONE 9840221 
AREA CODE. 604 < TELEX 043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS r REGISTERED ASSAYERS 

.. r-'-,-r! - 1  m ? -7- I) F ,? P *' '. \ /  
Id L i~ , i i.' I L A i k ; * , & b , ~ ~  

TO: Pamicon Developments Ltd., 
208 - 850 W. Hastings Street, 
Vancouver, B.C. 

ATTN: 
V6B 1P1 

CERTIFICATE NO. 66567 

INVOICE NO. 33341 

RECEIVED September 28, 1975 

ANALYSED October 19, 1979 

SAMPLE NO. ' 
X % 
Co Cu 

0-828 0.009 < 0.01 
829 0.009 < 0.01 
830 0.004 0.02 
831 0.019 0.11 
832 0.042 0.03 
833 0.014 0.01 
834 0.003 0.02 
835 0.003 0.01 
836 0.004 0.39 
837 0.002 < 0.01 
838 0.002 0.05 
839 0.002 0.05 
840 0.009 0.43' 



Pan Ocean 
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APPENDIX 6 

PHOTOGRAPHIC ILLUSTRATIONS 

6.1 - O t t e r  Property 

I l l u s t r a t e s :  1 )  
2) 
3) 
4 
5) 
6 )  
7 

Southwest Showing Area 
Northeast  Showing Area 
F a i r c h i l d  F a u l t  Zone - Unit  2b 
D r i l l  Camp 
F a i r c h i l d  Cirque 
Unit  4 - Quar t e t  Black Shale  
Unit  2a - S i l t s t o n e  
Uni t  3 - Dolomite 
White l imestone marker horizon i n  
Upper F a i r c h i l d  Group 
Uni t  1 - Si l t s tone /Dolomi te  
Breccia  

6.2 - Mountainside n o r t h  of t h e  O t t e r  Main Showing. C l i f f s  up t o  500 f e e t  
high c h a r a c t e r i z e  t h e  rugged topography i n  t h e  a r ea .  

1 )  F a i r c h i l d  F a u l t  Zone 
2) O t t e r  North A Showing Area 
3) O t t e r  North B Showing Area 

6.3 - O t t e r  Main Showing Area 

I l l u s t r a t e s :  1) F a i r c h i l d  F a u l t  - forming a major draw 
2) Southwest Showing 
3) Northeast  Showing 
4 )  D r i l l  S i t e  #1 - DDH 0-79-1 t o  3 
5) D r i l l  S i t e  #2 - DDH 0-79-4 and 5 
6) Breccia  

B 6.4 - F a i r c h i l d  F a u l t  Zone 

Steep c l i f f s  and i n t e n s e  deformation c h a r a c t e r i z e  t h i s  zone a s  
shown by t h i s  l a r g e  f o l d  s t r u c t u r e .  

1) Bedding d i p s  downslope 
2) Bedding d i p s  i n t o  mountain 

6.5 - O t t e r  North A Showing Area - O t t e r  North 2 Showing 

1) One cen t ime t r e  c a l c i t e  ve in ,  wi th  c o b a l t i t e ,  e r y t h r i t e  and 
cha lcopyr i t e ,  occupies  f r a c t u r e  d ipping  i n t o  photo a t  025' 
AZ s t r i k e ;  42" NW d ip .  Footwall  s i l t s t o n e  s t a i n e d  wi th  
e r y t h r i t e  up t o  30 cm from f r a c t u r e .  
Hammer i s  13" long. 

Pan Ocean 



6.6 - O t t e r  North A Showing Area - O t t e r  North 2 Showing 

Fur the r  a long s t r i k e  t o  t h e  nor th :  

1) 1 cm c a l c i t e  ve in  i s  s t a ined  wi th  e r y t h r i t e  
2) Barren c a l c i t e  v e i n  swarm below t h i s  ve in .  

Flagging i s  approximately 18" long. 

6.7 - O t t e r  North A Showing Area - O t t e r  North 3 Showing 

This  occurrence i s  approximately 100 v e r t i c a l  f e e t  above 
O t t e r  North 2. 

1) 3-15 cm t h i c k  c a l c i t e  ve in  wi th  c o b a l t i t e  and e r y t h r i t e  
occupy a  f r a c t u r e  170" AZ s t r i k e ,  39"W dip .  . 

2) Medium s c a l e  f o l d  i n  hanging wa l l  i s  c r o s s c u t  by 
mineral ized f r a c t u r e .  

3) Footwall  s i l t s t o n e  i s  subconcordant t o  minera l ized  f r a c t u r e .  
Hammer i s  13" long. 

6.8 - O t t e r  North A Showing Area - O t t e r  North 4 Showing 

I l l u s t r a t e s :  1) Microfolded s i l t s t o n e s  s t a i n e d  w i t h  e r y t h r i t e  
2) 1 cm qua r t z  ve in  s t a i n e d  wi th  e r y t h r i t e  a t  

155" AZ s t r i k e ,  45"SW d i p  
3) Barren qua r t z  ve in  i n  f r a c t u r e  c r o s s c u t t i n g  

minera l ized  qua r t z  ve in .  

Lens cap is approximately 5 cm long. 

6.9 - O t t e r  North B Showing Area - O t t e r  North 5 Showing 

I l l u s t r a t e s :  1) 20 c m  zone where c a l c i t e  f l o o d s  bedding and 
con ta ins  c o b a l t i t e  d i sseminat ions  and 
e r y t h r i t e  on h a i r l i n e  f r a c t u r e s .  Zone i s  
concordant t o  bedding a t  155" AZ s t r i k e ,  40°SW 
d i p  .> 

Hammer i s  13" long. 

6.10 - O t t e r  North B Showing Area - O t t e r  North 6 Showing 

I l l u s t r a t e s :  1) E r y t h r i t e  s t a i n e d  f r a c t u r e  a t  095" AZ s t r i k e ,  
47"s d ip .  

2) S i l t s t o n e  bedding a t  155" AZ s t r i k e ,  52" d ip .  

Hammer i s  13" long. 

Pan Ocean 





































ASSAY RECORD 

o Cu(O/e) ~i ( O h )  Ag(ppd COMPOS I TE 

0.005 001 

COLLAI 0-79-5 

A t .  168.. 
DtP -65 

. . . . 
. . 

. . . 
. . .  
. . . . 

Drawing Na 9 

I t  5 0 

L 

PAN CALelrltr OCEAN OIL LTD. 
M & e u t &  

I DETAILED LOG 0-79-5 
DALLAS VEIN 

fAlRCHlLO COBALT PROIECT 0.005 0.17 1 I I 
50 0.003 0.01 1 I 
FT. 
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