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1. INTRODUCTION 

The Y m i r  p rope r t y  (Stewar t  Claims) was i n i t i a l l y  examined by 
J. M. Brander and P. S. Orgryz lo  o f  Calgary  M inera ls  -Department, and 
subsequent ly op t ioned  December 11, 1978 f rom E. W. and J. N. Denny o f  
R.R. #1, Nelson, B r i t i s h  Columbia. Dur ing  t h e  1979, 1980 and 1981 f i e l d  
seasons an e x p l o r a t i o n  program f o r  a molybdenum bea r i ng  porphyry  system 
was conducted t h e  r e s u l t s  o f  which a re  presented i n  t h e  1979, 1980 and 
1981 F i n a l  Reports. 

The 1979 program centered on known molybdenum occurrences/ 
showings, and on known molybdenum/tungsten s o i l  geochemical anomalies. 
Work i nc l uded  geo log i ca l  mapping on a reconnaissance and d e t a i  1 ed 
(1:5,000) sca le ,  stream s i l t  sampling, p rospec t ing  and a g r i d  c o n t r o l l e d  
s o i l  geochemical, EM, and magnetometer surveys, t h e  r e s u l t s  o f  which a r e  
presented i n  t h e  1979 F i n a l  Report (Turner,  1980). 

Dur ing  t he  1980 f i e l d  program, t h e  open ended s o i l  geochemical 
anomalies de tec ted  i n  t h e  1979 f i e l d  program were c losed  by sampling 
over  ex tens ions  o f  t h e  e x i s t i n g  g r i ds .  A d e t a i l e d  s t r u c t u r a l  and pe t ro -  
geo log i ca l  survey u t i l  i z i n g  a 50 m s t a t i o n  i n t e r v a l  (bedrock exposure 
p e r m i t t i n g )  was a l s o  completed over  these g r i ds .  

A t o t a l  o f  282 m o f  BQ diamond core  d r i l l i n g  was completed i n  
t h r e e  v e r t i c a l  ho les  and assay r e s u l t s  o f  samples taken from t h e  core  
i n d i c a t e  anomalous va lues o f  molybdeni te  i n  each hole,  one which y i e l d e d  
57 m o f  0.465% molybdeni te  (Turner,  1981). 

Dur ing  t h e  1981 f i e l d  season, a f o u r  wheel d r i v e  access road 
f o l l o w i n g  t h e  Qua r t z  Creek dra inage was completed a l l o w i n g  d i r e c t  access 
t o  t h e  p r o p e r t y  f rom t h e  Town o f  Ymir. 

The 1981 g r i d  was es tab l i shed  w i t h  t h e  o r i g i n  l oca ted  a t  960s 
700W co-ord ina te  of t h e  1979 survey g r i d .  A surveyed nor th-south base- 
l i n e  was es tab l i shed  w i t h  800 and 1200 metre t i e  l i n e s  t o  t h e  west and 
eas t  r e s p e c t i v e l y  a t  100 m l i n e  separat ions. The l i n e s  were t i g h t  chained 
t o  25 metre i n t e r v a l s  and 4 and 6 l i n e s  es tab l i shed  n o r t h  and south o f  t h e  
o r i g i n  r espec t i ve l y .  

An induced p o l a r i z a t i o n  survey u t i l i z i n g  a 100 metre d i p o l e -  
d i p o l e  spac ing was completed over  t h e  new g r i d .  

D e t a i l e d  mapping was completed over  t h e  new g r i d  l i n e s  i n  o rde r  
t o  determine t h e  l o c a t i o n  o f  t h e  qua r t z  stockwork zones, and e s t a b l i s h  
i f  any assoc ia ted  a l t e r a t i o n  p a t t e r n s  were present.  Th i s  survey was 
completed by B. Gaboury and J. Learn. 

A t o t a l  of  1623.5 rn o f  BQ diamond core  d r i l l i n g  was completed 
i n  16 ho les  and i n d i c a t e s  t h e  presence o f  204,000 tonnes a t  0.370% MoS2. 



2. CONCLUSIONS 

From t h e  da ta  presented h e r e i n  i t  may be concluded t h a t :  

a )  There i s  a  molybdenum bear ing  porphyry  system presen t  on t h e  
p roper ty .  

b )  The Phase I 1  Brecc ia  represents  e i t h e r  a  deeply  de r i ved  h i g h l y  
d i f f e r e n t i a t e d  phase o f  t h e  qua r t z  monzonite porphyry  o r  i s  an 
apophysis o f  t h e  Phase I Breccia.  

c )  The i n t r u s i o n  o f  t h e  Phase I 1  Brecc ia  was l i k e l y  c o n t r o l l e d  by 
bo th  t h e  s e d i m e n t l i n t r u s i v e  con tac t  and a west-south-west f a u l t  
s t r u c t u r e .  

d )  The Phase I 1  Brecc ia  con ta ins  204,000 tonnes a t  a  grade o f  0.370% 
MoS2. 

e )  The area about t h e  Phase I Brecc ia  and t h e  i n t e r v e n i n g  con tac t  be- 
tween t h e  qua r t z  monzonite porphyry  and h o s t i n g  sediments has 
p o t e n t i a l  f o r  a  s i m i l a r  s t y l e  o f  m i n e r a l i z a t i o n  as i s  seen i n  t h e  
Phase I 1  Breccia.  

f )  There remains a p o s s i b i l i t y  t h a t  economic MoS2 m i n e r a l i z a t i o n  o f  
t h e  c l a s s i c a l  'hood' t ype  (Climax, Henderson) e x i s t s  w i t h i n  t h e  
Phase I Breccia.  

Respect fu l  l y  submi t ted , 

Gordon W. Turner 
Geo log is t  
M inera l  s  E x p l o r a t i o n  
She l l  Canada Resources L im i t ed  



3. PROPERTY 

The Stewart  c la ims  were op t ioned  from E r i c  and Jack Denny o f  
R.R. #1, Nelson, B r i t i s h  Columbia on November 8, 1978, accord ing t o  Table 1. 

Table 1 
Schedul e  o f  Opt i o n  Payments (Denny) 

Anniversary  . Payment ($) Remainder ($)  

November 8, 1978 $ 15,000.00 $ 735,000.00 
November 8, 1979 25,000.00 710.000.08 
November 8, 1980 35,000.00 675,000.00 
March 1, 1982 45,000.00 630,000.00 
November 8, 1982 55,000.00 575,000.00 
November 8, 1983 575,000.00 - 

Subsequent t o  f i n d i n g s  on t h e  Denny ground, a  second o p t i o n  
agreement was entered i n t o  on J u l y  28, 1981 w i t h  S. Barc lay  o f  Ba l f ou r ,  
B r i t i s h  Columbia and i nvo l ves  lands d i r e c t l y  t o  t h e  no r theas t  o f  t h e  
Stewart  p roper ty .  D e t a i l s  o f  t h i s  agreement a r e  covered i n  Table 2. 

Table 2 
Schedul e  o f  Opt ion Payments (Barc l  ay )  

Anniversary Payment ($ )  Remainder ( $ )  

J u l y  28, 1981 $ 5,000.00 $ 190,000.00 
June 1, 1982 20,000.00 170,000.00 
June 1, 1983 20,000.00 150,000.00 
June 1, 1984 150,000.00 - 

A l l  l ands  covered under these two agreements appear i n  Table 3 
and F igu re  la. 

Table 3 
Schedule o f  Lands 

Denny 

Claim 
Name 

Stewart  1 
Stewart  2 
Stewart  3 
Stewart  4 
Stewart  5 
Stewart  6 
Stewart  7 
Stewart  8 
Stewart  9, 
Stewart  10 
Stewart  11 

Record 
Number 

596 
597 
599 
702 
888 
889 
890 
891 
89 2 
893 
894 

No. o f  
U n i t s  

20 
20 
20 
6 
20 
16 
12 
2 0 
2 0 
2 0 
20 

Hectares 
(Acres) 

500 (1235.60) 
500 (1235.60) 
500 (1235.60) 
150 ( 370.68) 
500 (1235.60) 
400 ( 988.48) 
300 ( 741.36) 
500 (1235.60) 
500 (1235.60) 

Record 
Date 

28/04/78 
28/04/78 
28/05/78 
14/07/78 
28/11/78 
28/11/78 
28/11/78 
28/11/78 
28/11/78 
28/11/78 
28/11/78 

Anniversary  

1982 
1982 
1982 
1982 
198 1 
1982 
1982 . 
1982 
1982 
1982 
1982 



Table 3 
Schedule o f  Lands (Cont 'd )  

Denny (Cont ' d )  

Claim Record 
Name Number 

Stewart  12 895 
Stewart  13 - 
Jock 1 - 2 - 
Reverted Crown Grants 

Houl t o n  L4626 
Pr incess No.1 L4627 
Maggi e  L5144 
Royal L5322 
Free S i  1  ve r  L2902 
Ruby L2904 

Barc l  ay 

Bobbi 
Ma ry 
Kim 1 
K i m  2 
K i m  3 
K i m  4 
K i m  5 
K i m  6 
Mur i e l  1 
Mur ie l  2 
Mur i e l  3 
Mur i e l  4 
B e t t y  2 
B e t t y  3 
B e t t y  4 
E l  enor 1 
Elenor  2 
E l  enor 3 
E l  enor 4 
E l  enor 5 
E l  enor 6 
E l  enor 7 
E l  enor 8 
Kim F r  
Bobbi 3 
Bobbi 4 
Bobbi 5 
Bobbi 2 F r  

To ta ls  

No. o f  Hectares 
U n i t s  (Acres)  

Record 
Date Anniversary  

1982 
1982 
1981 

1982 
1982 
1981 
1982 
1982 
1982 

1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1986 
1987 
1987 
1987 
1987 

To ta l  lands t o  da te  i nc l udes  254 u n i t s  cover ing  a t o t a l  area o f  
6270.00 hectares (15,837.69 acres) .  



4. LOCATION AND ACCESS 

The Stewart  Claims a re  l oca ted  29.5 km south o f  Nelson, B.C. 
a t  L a t i t u d e  49'15' and Longi tude 117'15' (F i gu re  lb). D i r e c t  access t o  
t h e  p rope r t y  i s  p rov ided  by e x i s t i n g  l o g g i n g  roads and by t h e  Stewart  
Creek f i r e  access road from t h e  T r a i l  - Salmo highway (No. 3) and t he  
Nelson - Salmo highway (No. 6)  r espec t i ve l y .  Dur ing  t h e  1981 f i e l d  season 
7.3 km o f  p r imary  f o u r  wheel d r i v e  access road was completed accessing 
t h e  p r o p e r t y  f rom t h e  Town o f  Ymir, a long  t h e  Qua r t z  Creek dra inage 
(F igure  2). A l l  d r i l l  s i t e s  were accessed by f o u r  wheel d r i v e  road. 

t h e  Salmo 
on lands 
camp cons 
room f a c i  

Base camp f o r  t h e  1981 program was l o c a t e d  immediate ly  west o f  
- Nelson (No. 6)  highway 19.0 km south o f  t h e  Town o f  Nelson 

leased  f rom t h e  Department o f  T ranspo r ta t i on  and Highways. The 
i s t e d  o f  accomodations f o r  up t o  17 men, f u l l  k i t c h e n  and wash- 
l i t i e s  and approx imate ly  300 sq. m o f  warehouse spacing. 



INDEX MAP: FIGURE 1 



5. PHYSIOGRAPHY 

The p rope r t y  i s  l o c a t e d  i n  t h e  Bonnington Range o f  t h e  southern 
S e l k i r k  Mounta.ins and has a maximum e l e v a t i o n  o f  1925 m (Stewart  Peak). 

F i v e  major  dra inages o r i g i n a t e  on t h e  p roper ty ,  d r a i n i n g  i t  t o  
t h e  eas t  and west t o  t h e  Salmo and E r i e  R i ve rs  respec t i ve l y .  Qua r t z  Creek 
and Boulder M i l l  Creek a r e  be l i eved  t o  f o l l o w  major  east-west s t r u c t u r a l  
breaks, however t h e  remain ing drainages c rosscu t  t h e  reg iona l  s t r a t i g r a p h y  
a t  random. 

A l l  streams a re  cha rac te r i zed  by steep g rad ien t s  g i v i n g  r i s e  t o  
coarse, heavy sediment loads  thus  making stream sediment sampl ing impos- 
s i b l e  u n t i l  a f t e r  s p r i n g  run-o f f .  

The h ighes t  e l e v a t i o n  a f f e c t e d  by g l a c i a t i o n  i n  t h e  area was 
repo r ted  by Daly  (1912) a t  2070 m and conf i rmed by Park and Cannon (1943, 
p. 35). It i s  t h e r e f o r e  assumed t h a t  t h e  p rope r t y  has been comple t l y  
g l a c i a t e d  and t h i s  would account f o r  t h e  rounded appearance o f  t h e  peaks 
and t h e  presence o f  f l o a t  on some p o r t i o n s  of  t h e  proper ty .  

The dominant cover i s  hemlock, cedar, and spruce w i t h  heavy 
secondary growth o f  w i l l o w  and d e v i l s  c l u b  below 1500 m thus  l i m i t i n g  
bedrock exposure t o  5% o r  less.  Above 1500 m t h e  cover t h i n s  t o  sub- 
a l p i n e  scrub spruce and open meadow y i e l d i n g  bedrock exposure from 30 
t o  50%. 



6. WORK COMPLETED 

Work on t h e  Stewart  Claims has been completed over  a  pe r i od  
encompassing t h r e e  f i e l d  seasons from 1979 t o  1981 i n c l u s i v e .  A summary 
o f  t h e  work t o  da te  i n c l u d i n g  a l l  surveys etc., appears i n  Table 4. 

Table 4 
Work Completed on t h e  Stewar t  Proper ty  

Date (Yr.) Survey Type 

1979 L i  n e c u t t i  ng 

Reconnai ssance 
Mapping 

97.3 km chained t o  25 m i n t e r v a l s .  
Completed t o  p rov ide  g r i d  c o n t r o l  
f o r  geol og ic ,  geochemical and geo- 
phys i ca l  surveys. 

1: 5000 scale.  Completed t o  p rov ide  
overview o f  e n t i r e  p rope r t y  and t o  
d e f i n e  any areas o f  i n t e r e s t  war ran t ing  
e x t r a  work. 

Deta i  1  ed Mapping 1:5000 scale.  Completed t o  e s t a b l i s h  
( G r i d  c o n t r o l  1  ed) presence o r  absence o f  a  favourab le  en- 

v i  ronment f o r  porphyry  molybdenum 
depos i t ion .  

Soi 1  Geochemi s t r y  1009 samples analyzed f o r  Pb, Cu, Mo, 
(G r i d  . con t ro l  1  ed) W, Ag. Completed i n  o rde r  t o  e s t a b l i s h  

any geochemical t a r g e t s  t h a t  warrant  
f u r t h e r  work ( i e .  d r i l l  t e s t i n g ) .  

Magnetometer Survey 97.3 km a t  12.5 m i n t e r v a l s .  A id  i n  
(G r i d  c o n t r o l  l e d )  d e f i n i n g  geo log ic  contacts .  

Crone EM Shootback 5.0 km, 25 m spacing. Test Pb-Zn-Ag 
showings f o r  depth and c o n t i n u i t y .  

F rac tu re  d e n s i t y /  97.5 km @ 25 m spacing. Determine if 
o r i e n t a t i o n  ( G r i d  doming f e a t u r e  i s  present  on t h e  proper ty .  
c o n t r o l  l e d )  

Systematic Bedrock 97.5 km @ 25 m i n t e r v a l  ou tc rop  pe rm i t t i ng .  
Sampling (G r i d  To e s t a b l i s h  a  re fe rence  s u i t e  o f  hand .  
c o n t r o l  l e d )  specimens and t o  complete a  pe t rograph ic  

s tudy o f  areas o f  i n t e r e s t .  

Diamond D r i l l i n g  263 m o f  BQ diamond d r i l l i n g  i n  t h r e e  
holes. To t e s t  t h r e e  t a r g e t s  o u t l i n e d  
by p rev ious  surveys. 



Table 4  
Work Compl e ted  on t h e  Stewar t  Proper ty  

(Cont ' d )  

Date (Yr.) Survey Type Durat ion/Purpose 

1981 Road Cons t ruc t ion  7.3 km pr imary  access road. 4.6 
km upgrading s k i d  t r a i l s .  To p rov ide  . 
access t o  t h e  p rope r t y  f rom Y m i r  and t h e  
Stewart  Creek f i r e  access road. 

L i n e c u t t i n g  

IP  Survey 

Geolog ica l  

60.0 km I P  Standard. To r e - e s t a b l i s h  
g r i d  c o n t r o l  f o r  I P  and geo log ic  
surveys. 

54.0 km @ 100 m d i p o l e - d i p o l e  spacing. 
5.0 km 2  50 m d i p o l e - d i p o l e  spacing. 
To d e l i n e a t e  extens ions o f  known min- 
e r a l i z a t i o n  and d e l i n e a t e  any o t h e r  
p o s s i b l e  t a r g e t s .  

1:2500 sca le  over  an area o f  1.43 km2. 
To i n v e s t i g a t e  p o s s i b l e  I P  t a r g e t s ,  and 
d e f i n e  areas o f  i n t ense  stockwork/  
a1 t e r a t i o n .  

Di  amond D r i  1  1  i ng 1623.5 m o f  BQ diamond d r i l l i n g  i n  16 
holes.  To d e l i n e a t e  known m i n e r a l i z a t i o n  
and t e s t  t a r g e t s  de tec ted  i n  t h e  IP  and 
geo log i ca l  surveys. 

The c la ims  were worked con t i nuous l y  f rom May 29, 1979 t o  
September 13, 1979, f rom May 3, 1980 t o  J u l y  30, 1980, f rom September 
3, 1980 t o  November 5, 1980 and f rom May 3, 1981 t o  September 13, 1981. 
I n c l u d i n g  o p t i o n  payments, She l l  has expended a  t o t a l  o f  $640,000 on t h e  
p rope r t y  t o  date. 



7. GEOLOGY 

7.1 General Statement 

The geological  summaries presented here in  are based on f i e l d  
observat ions made by Shel l  personnel du r ing  t h e  1979 t o  1981 f i e l d  seasons. 
These summaries have been complimented by data from var ious government 
repo r t s  and maps (see references) and a l so  comments from F. E. Mutschler, 
consu l tan t  t o  She1 1  Canada Resources Limited. 

Contained w i t h i n  the  Stewart p roper ty  a re  members o f  t he  Ross- 
land ( E l i s e )  vo lcan ic  formation, Hal 1  sedimentary format ion and l o c a l  i zed  
i nt rus i ves  o f  Nelson, Coryel 1  , and post-Coryel'l formations. The vo lcan ic  
and sedimentary sequences form conformable north-south l i n e a r  ' b e l t s '  and 
occupy a  reg iona l  s y n c l i n a l  trough, t h e  a x i s  o f  which b i sec ts  the  Ha l l  
format ion and has a  gen t l y  p lunging a x i s  t o  the  south ( L i t t l e ,  1960). 
North-south, east-west t rend ing  f a u l t  s t ruc tu res  have t ransected the  
vo lcan ic  and sedimentary sequences and have apparent ly  c o n t r o l l e d  t h e  
i n t r u s i o n  o f  t he  var ious stocks and pipes loca ted w i t h i n  t h e  proper ty .  
A l l  o f  t he  u n i t s  represented on the  proper ty  along w i t h  t h e i r  respect ive  
ages are l i s t e d  i n  Table 5. Only the  quar tz  monzonite porphyry and 
brecc ia  u n i t s  w i l l  be d e a l t  w i t h  i n  d e t a i l  i n  t h i s  r e p o r t  as they are 
be l ieved t o  have a  d i r e c t  r e l a t i o n s h i p  w i t h  m i n e r a l i z a t i o n  found on t h e  
property.  I f  more d e t a i l e d  in fo rmat ion  on the  geology i s  required, t he  
reader i s  re fe r red  t o  the  1979 and 1980 f i n a l  repo r t s  (Turner, 1979, 1980). 

7.2 Local Geology 

I n  August, 1981, d e t a i l e d  geologic  mapping a t  a  1:2,500 scale 
was completed over t he  re-establ  ished I P  survey g r i d  (F igures 4 t o  7).  
For the  purposes o f  t h i s  repor t ,  t h e  c l a s s i f i c a t i o n  o f  t h e  var ious brecc ia  
phases w i l l  be t h e  same as t h a t  used i n  t h e  1980 f i n a l  repo r t  (Turner, 
1980), i e .  t h e  l a r g e r  e l l i p t i c a l  mass t o  the  southwest o f  t he  main quar tz  
monzonite porphyry (qmp) stock i s  termed t h e  Phase 1 brecc ia  and t h e  
smal ler  minera l i zed body t o  the  n o r t h  termed the  Phase I 1  breccia. 

7.2.1 Quartz  ~ o n z o n i  t e  Porphyry (qmp) 

Two expressions o f  t h i s  u n i t  outcrop on t h e  proper ty ,  
a  small p lug  s i t u a t e d  on the  western p o r t i o n  o f  t he  proper ty  (F igure 3) 
a t  t he  contact  o f  t he  Ha l l  sedimentary format ion w i t h  t h e  Rossland 
( E l i s e )  vo lcan ic  format ion and a  second l a r g e r  stock s i t u a t e d  i n  t h e  
east  c e n t r a l  p o r t i o n  o f  the  property.  The l a t t e r  represents the  focus 
o f  t h e  1981 program and w i l l  be d e a l t  w i t h  i n  d e t a i l  here. 

The stock i s  rough1 e l l i p t i c a l  i n  p lan  and outcrops sY over an area o f  approximately 6.0 x 10 m2 and grades from a  coarse por- 
p h y r i t i c  phase t o  a  f i n e  t o  medium equigranular  phase. Feldspar pheno- 
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c r y s t s  a re  o f t e n  incomple te ly  developed c o n t a i n i n g  f i n e  f e l d s p a r  and 
quar tz .  Many o f  t h e  phenocrysts d i s p l a y  a d i s t i n c t  zoning (normal )  
f rom An t o  An (Turner,  1979) and i s  emphasized where t h e  s e r i c i t i c  
a l t e r a t l b  o f  t6% phenocrysts i s  i n t e n s e  i m p a r t i n g  var ious  shades o f  
green t o  t h e  i n d i v i d u a l  zones. 

The groundmass i s  comprised o f  f i n e  g ra ined  po tass i c  
f e l dspa r ,  p l a g i o c l a s e  and qua r t z  w i t h  minor  magnet i te ,  sphene, augi  t e ,  
secondary b i o t i t e  and p y r i t e .  I n  places, concen t ra t i ons  o f  m y r i o l i t i c  
c a v i t i e s  were documented, however t h e r e  appeared t o  be no s p a t i a l  r e l a t i o n -  
s h i p  t o  e i t h e r  t h e  q u a r t z  stockwork o r  m i n e r a l i z a t i o n .  Qua r t z  phenocrysts 
between 0.5 t o  2.0 cm i n  d iameter  were found a t  c e r t a i n  l o c a l i t i e s  and a 
rough correspondance w i t h  t h e  areas o f  i n t ense  stockwork was noted i n d i -  
c a t i n g  t h a t  t h e y  cou ld  have been i n t r oduced  a t  t h e  same t i m e  o f  emplace- 
ment as t h e  q u a r t z  stockwork. 

7.2.1.1 Qua r t z  Stockwork Zones 

Dur ing t h e  1981 geo log i ca l  survey (B. Gaboury, 
3 .  Learn), two d i s t i n c t  areas o f  developed q u a r t z  stockwork were d e l i n -  
eated and one was t e s t e d  t o  a depth o f  95.4 m i n  diamond d r i l l  h o l e  
81-16 (F igu re  5). These two zones appear t o  represen t  a random c r a c k l e  
stockwork emplaced a f t e r  t h e  q u a r t z  monzonite porphyry  had p a r t i a l l y  
c r y s t a l l i z e d  as i n  some l o c a l i t i e s  t h e  v e i n l e t s  appear t o  d i f f u s e  i n t o  
t h e  h o s t i n g  qua r t z  monzonite porphyry. 

The v e i n l e t s  may be t r a c e d  over  a few cen t imet res  
o r  severa l  meters and c o n s i s t  o f  a f i n e  w h i t e  t o  c l e a r  qua r t z  which i n  
p laces  i s  mo l ybden i t e -py r i t e  bear ing  (F igures  4 and 5). The stockwork 
i s  a b r u p t l y  te rmina ted  by t h e  Phase I 1  Brecc ia  i n d i c a t i n g  a l a t e r  genesis 
f o r  t h i s  i n t r u s i v e ,  however t h e  presence o f  a weakly developed qua r t z  
stockwork (DDH 80-2, 81-14) which t r a n s e c t s  t h i s  b recc ia  suggests t h a t  
i t  was emplaced soon a f t e r  t h e  areas o f  t h e  developed q u a r t z  stockwork, 
perhaps even as t h e  f i n a l  i n t r u s i v e  s tage assoc ia ted  w i t h  t h e  stockwork 
emplacement. 

7.2.2 Brecc ia  Phases 

Two i n t r u s i v e  b recc ia  t ypes  a r e  represented on t h e  
p roper ty ,  a l a r g e  e l l i p t i c a l  mass which forms a topograph ic  h i g h  i n  t h e  
c e n t r e  o f  t h e  p r o p e r t y  and a second sma l l e r  e longa te  body, which has 
formed sub -pa ra l l e l  t o  t h e  nor thwest  qmp/sedimentary h o r n f e l s  contact .  
It i s  n o t  known whether these phases represen t  separate e n t i t i e s  o r  i f  
t h e  l a t t e r  i s  an apophysis o f  t h e  l a r g e r  b r e c c i a  body. 

I n  o rde r  t o  remain c o n s i s t a n t  w i t h  t h e  1980 c l a s s i f i -  
ca t i on ,  t h e  terms Phase I and Phase I 1  Brecc ia  w i l l  be i nco rpo ra ted  w i t h -  
i n  t h i s  r epo r t .  



7.2.2.1 Phase I Brecc ia  

This  c l a s s i f i c a t i o n  r e f e r s  t o  t h e  l a r g e r  o f  t h e  . 
two b r e c c i a  phases which outcrops i n  t h e  eas t  c e n t r a l  p o r t i o n  o f  t h e  
p rope r t y  over  an area o f  approx imate ly  7.5 x  105 m2. 

Th is  u n i t  appears t o  represen t  a  s i n g l e  phase 
i n t r u s i v e  event as evidenced by i t s  apparent un i f o rm  fragment composis t ion 
and d i s t r i b u t i o n .  The fragments a re  angu la r  t o  sub-rounded and c o n s i s t  
o f  ( i n  decreas ing o r d e r  o f  abundance) a r g i l l i t e ,  ho rn fe l s ,  skarn, qua r t z  
monzonite porphyry  and r h y o l i t e ,  however t h e  l a t t e r  i s  be l i eved  t o  r e -  
p resen t  an a l t e r e d  equ i va len t  of t h e  a r g i l l i t e  fragments. S ize v a r i e s  
anywhere f rom l e s s  than  one mm t o  severa l  t ens  o f  metres i n  diametre. 
Truncated molybdeni te  p y r i t e  bear ing  qua r t z  v e i n l e t s  occur  w i t h i n  some 
fragments and a r e  a b r u p t l y  te rmina ted  by t h e  m a t r i x  ma te r i a l .  S i m i l a r  
v e i n l e t s  a l s o  t r a n s e c t  bo th  t h e  fragments and t h e  m a t r i x  fo rming  a 
sporadic ,  weakly developed stockwork. 

The m a t r i x  i s  i nequ ig ranu la r  w i t h  pyroxene am- 
p h i b o l e  ep ido te  r i c h  and garnet  p l a g i o c l a s e  r i c h  domains. The pyroxene 
amphibole ep ido te  r i c h  domains a r e  m i l d l y  f o l i a t e d  a l l i t r i o m o r p h i c  gran- 
u l a r  w i t h  pervas ive  a l t e r a t i o n  as ep ido te  growth and s e r i c i t i z a t i o n  o f  
p lag ioc lase .  The s i l i c i f i e d  zones a re  o f  r e c r y s t a l l i z e d  micromosaic 
q u a r t z  and a l s o  con ta in  i n t e r s t i t i a l  c a v i t i e s  f i l l e d  w i t h  a  f l u o r i t e  
p r e c i p i t a t e .  

The e n t i r e  u n i t  has been r e c r y s t a l l i z e d  and 
con ta ins  up t o  5% p y r i t e  i n  places. 

7.2.2.2 Phase I 1  Brecc ia  

Th is  zone was f i r s t  de tec ted  i n  t h e  1980 diamond 
d r i l l  h o l e  80-3 and subsequent t o  t h i s  f u r t h e r  de l i nea ted  i n  13 a d d i t i o n -  
a l  diamond d r i l l  ho les  t o t a l l i n g  1359.5 m. These ho les  o u t l i n e d  a l i n e a r  
and e s s e n t i a l l y  v e r t i c a l l y  d i p p i n g  body 515 m i n  l e n g t h  by approx imate ly  
20 m i n  t h i ckness  and o f  an undetermined depth. The s t r u c t u r e  appears t o  
be compos i t i ona l l y  g rada t i ona l  between t h r e e  d i s t i n c t  b r e c c i a  phases, 
a  u n i t  s i m i l a r ,  i f  n o t  i d e n t i c a l ,  t o  t h e  Phase I brecc ia ,  a  second coarser,  
b l ocky  non-rotated b recc ia ,  and a f i n a l  h i g h l y  fragmented, w e l l  m ine ra l i zed  
almost v e i n  t ype  b recc ia .  The second and t h i r d  b r e c c i a  phases appear t o  
be g rada t i ona l  i n t o  one another  and may i n  f a c t  represen t  a  s i n g l e  event. 

Overa l l ,  t h e  u n i t  con ta ins  angu la r  t o  subrounded 
fragments o f  ( i n  decreas ing o rde r  o f  abundance) qua r t z  monzonite porphyry,  
ho rn fe l s ,  skarn, a p l i t e ,  and py r i t e -mo l ybden i t e  and vary  i n  s i z e  from one 
metre t o  l e s s  than  one m i l l i m e t r e  i n  diameter. Both fragments and f r a g -  
ments p l u s  m a t r i x  a r e  cross-cut  by sporad ic  q u a r t z  molybdeni te  p y r i t e  
v e i n l e t s  and some fragments ( p a r t i c u l a r l y  t h e  sedimentary f ragments) a re  



t ransec ted  by MoS2 bea r i ng  f r a c t u r e s  and a l s o  c a r r y  p y r i t e - p y r r h o t i t e  
and molybdeni te  as d isseminat ions.  

From t h i n  s e c t i o n  work completed by Rob Raeside, 
i t  was found t h a t  t h e  potassium f e l d s p a r  phenocrysts cons i s ted  o f  dominant- 
l y  p e r t h i  t e  i n d i c a t i n g  a  reg ion  o f  c r y s t a l  1  i z a t i o n  where t h e  c o n f i n i n g  
pressure ( P i )  exceeded f i v e  k i l o b a r s  (kb).  The m a t r i x  however c o n s i s t s  
o f  potassium f e l d s p a r  as m i c r o c l i n e  and thus  i n d i c a t e s  a  subvolcanic  env i -  
ronment o f  c r y s t a l l i z a t i o n .  Also t h e  presence o f  s i g n i f i c a n t  q u a n t i t i e s  
o f  s e r i c i t e  i n d i c a t e  t h e  presence o f  q u a n t i t i e s  o f  water  d u r i n g  c r y s t a l -  
l i z a t i o n  and so i n d i c a t e s  a  subvolcanic  environment o f  format ion.  

7.2.2.3 Late Dyking 

Lamprophyre dyk ing  was i n t e r s e c t e d  i n  severa l  
o f  t h e  ho les  and i t s  d e s c r i p t i o n  i s  presented i n  Appendix 11, TS-135. 

7.3 A l t e r a t i o n  

For t h e  purposes o f  t h i s  r epo r t ,  t h e  a l t e r a t i o n  assemblages 
w i l l  be d e a l t  w i t h  accord ing  t o  t h e i r  a s s o c i a t i o n  w i t h  e i t h e r  t h e  b recc ia  
phases and/or t h e  q u a r t z  stockwork zones. 

The a l t e r a t i o n  assemblages a l though widespread, a r e  s u b t l e  and 
so remained undetected u n t i  1  a  1  arge sca le  pe t rog raph i c  s tudy (Turner,  
1980) was undertaken and t h e  t o t a l  d i s t r i b u t i o n  o f  these assemblages 
r e a l  i zed. 

7.3.1 Qua r t z  Stockwork Zones 

The major  zones o f  qua r t z  stockwork were d iscovered 
i n  t h e  1981 survey j o i n t l y  cove r i ng  an area o f  approx imate ly  90,000 
m2. The zone represen ts  a  major  c r a c k l e  stockwork south o f  t h e  Phase 
I 1  Brecc ia  and occurs immediate ly  eas t  o f  t h e  l a r g e  Phase I brecc ia  
(F igure  5). 

The most i n t e n s e  a l t e r a t i o n  i s  a  potassium metasomatism 
as e i t h e r  a  pervas ive  f l o o d i n g  o r  as r e s t r i c t i v e  envelopes (F igure  6).  
C lose l y  assoc ia ted  w i t h  t h i s  a l t e r a t i o n  t ype  i s  an ( a r g i l l i c )  s e r i c i t i c  
replacement o f  f e l d s p a r  which impar ts  a  deep t o  l i g h t  green c o l o r  t o  t h e  
rock and accen tua t ing  t h e  normal zoning w i t h i n  t h e  phenocrysts. Carbonate 
occurs as a  v e i n  selvages assoc ia ted w i t h  sec t i ons  o f  t h e  stockwork and 
as ac tua l  ' r i b b o n '  s t r u c t u r e s  w i t h i n  some o f  t h e  v e i n l e t s  themselves. 
P y r i t e  was found as d i  ssemi na t i ons  prox imal  t o  and i n t i m a t e l y  assoc ia ted  
w i t h  t h e  v e i n l e t s  b u t  r a r e l y  exceeds 0.5% o f  t h e  t o t a l  rock composit ion. 

7.3.2 Phase I Brecc ia  

Th is  u n i t  has been comple te ly  s a u s s u r i t i z e d  and s i l i c -  



i f i e d ,  t h e  s i l i c i f i c a t i o n  occurs dominant ly  as a f l o o d i n g  o f  t h e  m a t r i x  
m a t e r i a l  and l e s s  as a sporadic  qua r t z  stockwork. P y r i t e  and t r a c e  am- 
ounts  o f  molybdeni te  and s c h e e l i t e  a re  assoc ia ted  w i t h  t h e  s i l i c i f i c a t i o n  
as e i t h e r  d i  sseminat ions w i t h i n  t h e  m a t r i x  o r  v e i n  selvages assoc ia ted 
w i t h  t h e  qua r t z  stockwork. Where t h e  molybdeni te  occurs as dissemina- 
t i o n s  o r  'w isps '  w i t h i n  t h e  m a t r i x ,  i t  shows a d i s t i n c t  p re fe rence  as 
' r ims '  a long t h e  margins o f  t h e  fragments. Carbonate was found t o  have 
healed some f r a c t u r e s  and t o  assoc ia te  w i t h  t h e  qua r t z  v e i n i n g  as r i bbon  
s t r u c t u r e s  w i t h i n  t h e  v e i n l e t s .  

7.3.3 Phase I1  Brecc ia  

Th is  u n i t  i s  cha rac te r i zed  by i n t e n s e  q u a r t z - s e r i c i t e -  
p y r i t e  a l t e r a t i o n  i n  bo th  t h e  m a t r i x  and t h e  fragments, t h e  s e r i c i t e  i m -  
p a r t i n g  a l i g h t  t o  dark  green c o l o r  t o  bo th  as a replacement o f  o r i g i n a l  
p l a g i o c l a s e  and k - fe ldspar .  Qua r t z  occurs as a f l o o d i n g  o f  t h e  m a t r i x  
and p y r i t e  occurs as f i n e  d issemina t ions  and as pegma t i t i c  segregat ions 
w i t h  qua r t z  and fe ldspar .  Secondary hydrothermal b i o t i t e  occurs through- 
ou t  b o t h  fragments and m a t r i x  as f i n e  f e t t e d  masses. 

Carbonate i s  present  throughout  t h e  m a t r i x  m a t e r i a l  
and i n  f r a c t u r e s  s i m i l a r  t o  t h a t  observed i n  t h e  Phase I Breccia.  

7.4 M i n e r a l i z a t i o n  

The va r i ous  types and s t y l e s  o f  m i n e r a l i z a t i o n  have been covered 
i n  d e t a i l  i n  p rev ious  r e p o r t s  and so w i l l  n o t  be d e a l t  w i t h  i n  d e t a i l  
he re  (Turner,  1980). Only a b r i e f  o u t l i n e  o f  m i n e r a l i z a t i o n  w i l l  be 
discussed w i t h  an emphasis p laced on t h e  molybdeni te  occurrences. 

Pb-Zn-Ag occurrences were noted a t  severa l  l o c a l i t i e s  and 
occur  as f a u l t  hosted f i s s u r e  ve ins  which e f f e c t i v e l y  e n c i r c l e  t h e  qmp 
stock (F igu re  3). Extens ive  workings e x i s t  on t h e  Free S i l v e r ,  Ruby and 
Royal crown grants ,  as open c u t s  and a d i t s .  Other l o c a l i t i e s  i n c l u d e  t h e  
Trask workings ( Q u a r t z  Creek), t h e  n o r t h  Phase I Brecc ia  area, and t h e  
eas te rn  qmp area. 

Tungsten occurs p r i m a r i l y  as s c h e e l i t e  i n  t h e  Arrow Tungsten 
skarn l oca ted  immediate ly  n o r t h  o f  t h e  Phase I1  Brecc ia  zone and as 
sparse d issemina t ions  i n  bo th  b r e c c i a  phases. DDH 80-3 was found t o  con- 
t a i n  57 m o f  0.036% WO3 as we l l .  

Gold m i n e r a l i z a t i o n  occurs i n  t h e  C lub ine  Comstock workings 
i n  t h e  southeast p o r t i o n  o f  t h e  p rope r t y  which occurs as f r e e  g o l d  
assoc ia ted w i t h  su lph ides  i n  broken q u a r t z  v e i n  ad jacen t  t o  an a u g i t e  
porphyry  dyke. Values o f  up t o  90 gms/tonne over  40 cm has been repor ted  
i n  o l d  records (B.C.D.M. Annual Report, 1932) and t h e  p rope r t y  has re -  
mained dormant s ince  1945 (Appendix I ) .  

Molybdeni te  m i n e r a l i z a t i o n  has been found i n  weak assoc ia t i on  



w i t h  t h e  ex tens ive  qua r t z  stockwork zones (descr ibed  i n  sec t i on  7.3.1) as 
v e i n  selvages and as d issemina t ions  w i t h i n  t h e  qmp. It has a l s o  been 
l o c a t e d  w i t h i n  t h e  Phase I Brecc ia  as wisps w i t h i n  t h e  ma t r i x ,  as s e l -  
vages a long te rmina ted  q u a r t z  v e i n l e t s  w i t h i n  t h e  fragments w i t h  qua r t z  
v e i n l e t s  which t r a n s e c t  bo th  fragments and m a t r i x ,  and as ac tua l  molyb- 
den i  t e -qua r t z  fragments. 

The most ex tens i ve  zone o f  molybdeni te  m i n e r a l i z a t i o n  found 
t o  date,  i s  l o c a t e d  i n  t h e  Phase I 1  Brecc ia ,  and forms a  podi form, ver -  
t i c a l l y  d i p p i n g  zone. The m i n e r a l i z a t i o n  i s  expressed p r i m a r i l y  as f i n e  
d issemina t ions  w i t h i n  t h e  m a t r i x  b u t  a l s o  occurs as selvages assoc ia ted 
w i t h  qua r t z  v e i n l e t s  t r a n s e c t i n g  fragments, t r a n s e c t i n g  bo th  fragments 
and ma t r i x ,  as d issemina t ions  w i t h i n  fragments, and as f r a c t u r e  f i l l i n g s  
w i t h i n  h o r n f e l s i c  and s k a r n i f i e d  fragments. It i s  n o t  known i f  t h e  min- 
e r a l i z a t i o n  l oca ted  w i t h i n  t h e  fragments has been in t roduced by t h e  same 
f l u i d s  respons ib l e  f o r  t h e  m a t r i x  m i n e r a l i z a t i o n ,  o r  represen t  m i n e r a l i z -  
i n g  events p r i o r  t o  t h e  b r e c c i a  emplacement. The molybdeni te  a l s o  d i s -  
p layed  a  p re fe rence  f o r  c r y s t a l l i z i n g  about fragment margins and i n  
places, a  molybdeni te  ' r i n d '  encompasses e n t i r e  fragments. F i n a l l y ,  
pure  MoS2-s i l ica fragments were noted w i t h i n  t h e  b r e c c i a  a t  severa l  
l o c a l i t i e s .  

I n  t h e  1980 r e p o r t  i t  was proposed t h a t  these m i n e r a l i z e d  
fragments represented a  t r a n s p o r t  f rom depth o f  h i g h l y  m ine ra l i zed  mat- 
e r i a l  f rom a  p o s s i b l e  lower  zone. From t h e  d r i l l i n g  completed i n  1981, 
i t  would appear t h a t  a  t r a n s p o r t  o f  t h i s  t y p e  i s  u n l i k e l y  and t h a t  t h e  
fragments a re  a  r e s u l t  o f  e i t h e r  a  co l l apse  i n t o  t h e  b r e c c i a  o r  a  reo-  
morphic phenomena w i t h i n  t h e  b r e c c i a  i t s e l f ,  i .e. a  cont inuous m ine ra l -  
i z i n g  and then  auto b r e c c i a t i o n  o f  t h e  hos t  m a t e r i a l  as t h e  b recc ia  rose. 

P y r i t e  and p y r r h o t i t e  occur w i t h  t h e  molybdeni te  as dissemin- 
a t i o n s  w i t h i n  bo th  b r e c c i a  phases ( concen t ra t i ng  t o  a  h i g h e r  degree i n  
t h e  Phase I body) and as b o t h  v e i n  selvages and d issemina t ions  i n  weak 
a s s o c i a t i o n  w i t h  t h e  q u a r t z  stockwork w i t h i n  t h e  qmp. 

7.5 Discuss ion 

The most impor tan t  aspect o f  t h e  Stewar t  p rope r t y  i s  t h e  gene t i c  
i m p l i c a t i o n s  f o r  t h e  m i n e r a l i z a t i o n  found w i t h i n  t h e  Phase I 1  Brecc ia  as 
t h i s  determines t h e  e x p l o r a t i o n  p o t e n t i a l  o f  t h e  p rope r t y  as a  whole. 

From t h i n  sec t i on  work completed on core  samples taken f rom 
diamond d r i l l  ho les  (Appendix 11) , c e r t a i n  p e r t i n e n t  f a c t s  were ob ta ined  
and a r e  i nc l uded  i n  t h i s  d iscuss ion.  

The presence o f  m i c r o c l i n e  i n  t h e  groundmass o f  bo th  t h e  Phase 
I 1  Brecc ia  and t h e  qmp i n d i c a t e s  a  subvolcanic  environment o f  c r y s t a l -  
l i z a t i o n  f o r  each. However, t h e  presence o f  p e r t h i t i c  phenocrysts 



i n d i c a t e s  a  deep source f o r  t h e i r  c r y s t a l  1  i z a t i o n .  

A  s e c t i o n  taken from diamond d r i l l  h o l e  81-13 i n d i c a t e s  a  
hypersolvus genesis f o r  t h e  qua r t z  monzonite however t h i s  h o l e  i s  re -  
moved from t h e  Phase I 1  Brecc ia  by approx imate ly  500 m and i s  l o c a t e d  
d i r e c t l y  w i t h i n  t h e  main i n t r u s i v e  mass. 

It would appear i n i t i a l l y  t h a t  a  paradox e x i s t s  w i t h i n  t h e  
i n t r u s i v e  i t s e l f ,  ,where t h e  c e n t r a l  zone con ta ins  d i r e c t  evidence of a  
subvolcanic  c r y s t a l l i z a t i o n  whereas t h e  Phase I 1  Brecc ia  i n d i c a t e s  a  
deep source f o r  t h e  phenocryst  c r y s t a l l i z a t i o n  ( P i  > 5 kb o r  approx imate ly  
10 km o f  o v e r l y i n g  s t r a t a )  b u t  a  subvolcanic  environment f o r  t h e  ground- 
mass c r y s t a l l i z a t i o n .  

A p o s s i b l e  exp lana t ion  f o r  t h i s  cou ld  be as f o l l ows .  Consider 
an i n t r u s i v e  a t  approx imate ly  10 km depth (F igu re  8a) c r y s t a l l i z i n g  pheno- 
c r y s t s  o f  a  p e r t h i t i c  composit ion. As c r y s t a l l i z a t i o n  progresses, t h e  
m e l t  progresses upwards as a  d i a p h i r  concen t ra t i ng  a  v o l a t i l e  phase above 
i t  (F igu re  8b). Once t h e  r i s i n g  m e l t  reaches a  subvolcanic  environment, 
t h e  v o l a t i l e  presence would exceed t h e  l oad  p ressure  and h y d r o f r a c t u r i n g  
event  t ake  place. Th i s  would a1 low t h e  m e l t  t o  con t rac t ,  and e f f e c t  an 
empl acment o f  a  q u a r t z  stockwork zone and an immediate c r y s t a l  1  i z a t i o n  
o f  t h e  upper p o r t i o n  o f  t h e  qmp m e l t  (F i gu re  8c) and thus  ' resea l  ' t h e  
system c o n t a i n i n g  a  lower  c r y s t a l  mush. The c o n s t r u c t i o n  o f  t h e  m e l t  
would e f f e c t i v e l y  weaken t h e  con tac t  between t h e  m e l t  and t h e  hos t  mat- 
e r i a l  and perhaps a l l o w  a  m i g r a t i o n  o f  a  lower  c r y s t a l  mush upwards (F ig -  
u r e  8d). As t h i s  mush stopes i t s  way upwards, i t  cou ld  i nco rpo ra te  f r a g -  
ments o f  t h e  hos t  m a t e r i a l  and a l s o  t h e  r e c e n t l y  c r y s t a l l i z e d  upper por-  
t i o n  o f  t he  qmp. S i m i l a r l y ,  i t  cou ld  a c t  as t h e  paren t  me l t ,  concentra- 
t i n g  a  v o l a t i l e  phase above i t  and even tua l l y ,  upon reaching a  subvol-  
can i c  environment, hyd ro f rac tu re  and emplace a  h i g h  grade zone above i t  
(F igu re  8d). 

Th i s  exp lana t i on  i s  supported by t h e  observa t ions  o u t l i n e d  
i n  Table 6. 

Table 6 
S i g n i f i c a n t  Genet ic Observat ions 

Observat ion S i g n i f i c a n c e  

M i c r o c l i n e  i n  ground- I n d i c a t e s  a  hyperso lvus c r y s t a l l i z i n g  env i ron-  
mass o f  Phase I 1  Brecc ia  ment f o r  t h e  groundmass (P i  < 1 kb) & a  sub- 
& hos t  qmp w i t h  p e r t h i t i c  so lvus  c r y s t a l  1  i z i n g  env i  ronKent f o r  t h e  
phenocrysts phenocrysts (P i  - > 5  kb)  

Presence o f  k - f e l dspa rs  I n d i c a t e s  hyperso l  vus c r y s t a l  1  i z a t i o n  f o r  me1 t 
o f  m i c r o c l i n e  & p e r t h i t e  away from t h e  Phase I 1  Breccia.  



Table 6 
(Cont I d )  

Observat ion 

Presence o f  l a r g e  amounts 
of  s e r i c i t e  w i t h i n  Phase 
I1 Brecc ia  & q  mp w i t h  
assoc ia ted qua r t z  s tock-  
work. 

Presence o f  c r a c k l e  qua r t z  
stockwork w i t h i n  qmp. 

Terminat ion o f  main qua r t z  
stockwork zones by b o t h  
b r e c c i a  phases. 

Presence o f  molybdeni te  
w i t h i n  stockwork zone & i n  
b o t h  b r e c c i a  phases. The 
Dresence of a  weak miner-  

S i g n i f i c a n c e  

I n d i c a t e s  a  secondary source o f  Hz0 f o r  t h e  pro- 
duc t i on  o f  s e r i c i t e  ( i .e. r e q u i r e s  c o l l a p s e  o f  
groundwater c e l l  i n t o  system) & so i n d i c a t e s  a  
subvolcanic  environment f o r  f i n a l  c r y s t a l  1  i z a t i o n .  

I nd i ca tes  t h a t  a  major  hyd ro f rac ing  event took  
p l  ace. 

I n d i c a t e s  emplacement o f  b recc ias  was a f t e r  em- 
placement o f  crack1 e  stockwork zones. 

I n d i c a t e s  t h a t  t h e  emplacement o f  t h e  s tock-  
work & t h e  emplacement o f  t h e  b recc ias  a r e  
c l o s e l y  r e l a t e d  i n  t ime. 

a1 i z e d  stockwork w i t h i n  bo th  
b r e c c i a  phases. 

The presence o f  h i g h l y  min- May i n d i c a t e  a  second re lease  o f  v o l a t i l e s  
e r a l i z e d  b r e c c i a  ve ins  w i t h -  above a  r i s i n g  b r e c c i a  phase. 
i n  t h e  Phase I 1  Breccia.  

The presence o f  s l i g h t l y  I nd i ca tes  a  r a p i d  c o o l i n g ' o f  t h e  b recc ia  such 
r o t a t e d  fragments healed as a  r a p i d  re lease  of v o l a t i l e s  above a  me1 t 
by  pure  MoS2 w i t h i n  Phase would produce 
I 1  Breccia.  

Th is  exp lana t i on  i s  a t  bes t  tenuous b u t  i t  does e x p l a i n  
c e r t a i n  observa t ions  made d u r i n g  t h e  course of f i e l d  work and t h e  l a t e r  
pe t rog raph i c  study. 

The 1  i n e a r i t y  o f  t h e  Phase I 1  Brecc ia  may be exp la ined  by t h e  
presence o f  an east-west f a u l t  p r o v i d i n g  a  channel f o r  t h e  b r e c c i a  s o l -  
u t i ons .  The presence o f  a  f a u l t  s t r u c t u r e  would a l s o  e x p l a i n  t h e  granu- 
l a t i o n  o f  t h e  b r e c c i a  due t o  pos t  emplacement movement. 



8. GEOPHYSICS (by S a c i t  Saydam) 

8.1 I n t r o d u c t i o n  

Approximately 47 l i n e  km o f  I P / r e s i s t i v i t y  survey was completed 
i n  t h e  Y m i r  P r o j e c t  area du r i ng  t h e  l a t t e r  p a r t  o f  June and i n  Ju l y ,  1981. 

The I P  survey was conducted i n  con junc t i on  w i t h  a  diamond 
d r i l l  program and i t  was hoped t h a t  t h e  survey r e s u l t s  would be somewhat 
u s e f u l  i n  g u i d i n g  t h e  d r i l l i n g  operat ion.  The geophysical  program was 
prompted ma in l y  as a  r e s u l t  o f  some I P / r e s i s t i v i t y  response measurements 
done by t h e  au thor  on some minera l  i z e d  and bar ren  samples ob ta ined  f rom 
t h e  p r o j e c t  a rea l .  The r e s u l t s  o f  t h e  1980 l a b o r a t o r y  measurements have 
i n d i c a t e d  h i g h  I P  and low r e s i s t i v i t y  responses f o r  molybdeni te  and p y r i t e  
bear ing  samples i n  comparison t o  bar ren  i n t r u s i v e  samples. It was a l ready  
known t h a t  t h e  surrounding sedimentary rocks would be a  good source I P /  
r e s i s t i v i t y  anomaly due t o  t h e i r  g r a p h i t i c  na tu re  and h i g h  p y r i t e  content.  

A  t h r e e  man crew from Phoenix Geophysics L im i t ed  of Vancouver, 
B.C., was con t rac ted  t o  do t h e  survey. A  She l l  geophys i c i s t  p a r t i c i p a t e d  
f u l l  t i m e  i n  t h e  survey t o  oversee t h e  f i e l d  ope ra t i on  and a l s o  h e l p  w i t h  
var ious  f i e l d  du t i es .  

8.2 Equipment and F i e l d  Procedure 

Two Phoenix I P V - 1  r ece i ve rs  and a  Phoenix IPT-1 t r a n s m i t t e r  
w i t h  a  2.5 kW power generator  were used t o  do t h e  survey. D ipo le -d i po le  
a r r a y  w i t h  an e l e c t r o d e  separa t ion  o f  a  = 100 m and n  va lues o f  1 t o  3  
were norma l l y  used. Percent f requency e f f e c t s  (PFE) were measured a t  
f requenc ies  o f  .3 and 5  Hz. L ines  were no rma l l y  100 m apa r t  and 1.8 km 
long. For d e t a i l i n g  purposes, 500 rn l o n g  p o r t i o n s  o f  t h e  l i n e s  2+00S, 
1+50S, 1+00S, 0+50S and 0+00 were surveyed u s i n g  an e l e c t r o d e  separa t ion  
o f  50 m. 

8.3 Resu l ts  

For each l i n e ,  apparent r e s i s t i v i t i e s ,  percen t  f requency e f f e c t s  
and metal  f a c t o r s  a re  presented i n  t h e  form o f  pseudosect ions i n  F igures 
9  t o  34. 

Contour maps o f  t h e  same area a l s o  made f o r  a1 1  n  separat ions 
(n  = 1 t o  3) as shown i n  F igures  35 t o  43. 

Apparent r e s i s t i v i t i e s  ob ta ined  over  t h e  qua r t z  monzonite and 
t h e  i n t r u s i v e  b r e c c i a  a re  mos t l y  above 3000 ohm-m i n d i c a t i n g  a  r e l a t i v e l y  
und is tu rbed  (una l t e red )  na tu re  f o r  t h e  i n t r u s i v e  rocks. The h i g h  r e s i s t -  
i v i t y  p a t t e r n  on t h e  contour  maps (F igures  35 t o  43) f o l l o w s  c l o s e l y  

Memo by S. Saydam dated December 1980. 



t h e  geo log ic  o u t l i n e  of  t h e  i n t r u s i v e s  ob ta ined  as a  r e s u l t  o f  geo log ic  
mapping. The sedimentary rocks envelop ing t h e  i n t r u s i v e  rocks have re -  
s i s t i v i t i e s  g e n e r a l l y  l e s s  than  1600 ohm-m and t h e  o v e r a l l  p a t t e r n  i n d i c a t e d  
by t h e  low r e s i s t i v i t y  agrees w e l l  w i t h  t h e  geo log ic  o u t l i n e  o f  t h e  sed- 
iments. 

Some l i n e a r  low r e s i s t i v i t y  t r ends  w i t h i n  t h e  i n t r u s i v e  a r e  
be l i eved  t o  i n d i c a t e  shear ing  and p o s s i b l y  phase change a long  these 
t rends.  One such low r e s i s t i v i t y  t r ough  extends .across t h e  whole l e n g t h  
of  t h e  g r i d  i n  a  nor th -sou th  d i r e c t i o n  approx imate ly  300 m eas t  o f  t h e  
base l ine .  However, no PFE o r  metal  f a c t o r  anomaly i s  assoc ia ted w i t h  t h e  
mentioned r e s i s t i v i t y  t r ough  t o  a t t r a c t  any k i n d  o f  i n t e r e s t .  

The b r e c c i a  zone which hos ts  t h e  molybdeni te  m i n e r a l i z a t i o n  i s  
l o c a t e d  a t  an area where t r a n s i t i o n  from h i g h  t o  low apparent r e s i s t i v i -  
t i e s  t ake  place. Therefore,  t h e  m i n e r a l i z e d  b r e c c i a  zone stands as a  
con tac t  f e a t u r e  on t h e  apparent r e s i s t i v i t y  maps, and i s  n o t  assoc ia ted 
w i t h  a  d i s t i n c t i v e  response which separates i t  from t h e  unmineral i z e d  
rocks. 

Percent f requency e f f e c t  responses (PFE's) observed over  t h e  
qua r t z  monzonite and t h e  i n t r u s i v e  b recc ia  a r e  g e n e r a l l y  l e s s  than 4% 
and r e l a t i v e l y  q u i e t  i n d i c a t i n g  t h a t  a  minor  amount o f  p y r i t e  i s  d i s t r i b -  
u ted  more o r  l e s s  u n i f o r m l y  throughout  t h e  i n t r u s i v e  rocks. As t h e  i n t r u s i v e  
sedimentary c o n t a c t  i s  approached, PFE's g r a d u a l l y  inc rease  t o  about t w i c e  
t h e  values ob ta ined  ove r  t h e  main body o f  t h e  i n t r u s i v e ,  and t hey  a r e  
mos t l y  above 8% over  t h e  sedimentary rocks  (F igures  35 t o  37). 

Again, t h e  m i n e r a l i z e d  b r e c c i a  zone stands as a  con tac t  f e a t u r e  
on t h e  PFE con tour  maps and t h e  o v e r a l l  PFE anomaly p a t t e r n  i m i t a t e s  
t h e  geology i n  t h e  area, even more c l o s e l y  than  t h e  apparent r e s i s t i v i t i e s .  

Metal f a c t o r  i s  no t  an e n t i r e l y  new parameter i n  t h a t  i t  i s  c a l -  
c u l a t e d  f rom apparent r e s i s t i v i t y  ( a )  and PFE us ing:  

Metal f a c t o r  i s  a  ve rs i on  o f  PFE normal ized t o  apparent r e s i s t i v i t y  i n  
o r d e r  t o  e l i m i n a t e  t h e  b i a s  imposed by r e s i s t i v i t y  on p o l a r i z a b l i t y  
measurements o f  t h e  ground. Therefore,  metal  f a c t o r s  r e f l e c t  more c l o s e l y  
t h e  amount of p o l a r i z a b l e  m a t e r i a l  p resen t  i n  t h e  ground than  PFE's do. 

Metal f a c t o r s  between 1 t o  10 a r e  contoured i n  F igures  38 t o  40. 
Contour va lues g r e a t e r  than 10 a r e  n o t  i nc l uded  i n  o rde r  n o t  t o  crowd 
t h e  maps w i t h  extreme h ighs  ob ta ined  over  t h e  sedimentary rocks. Metal 
f a c t o r  response observed over  t h e  i n t r u s i v e  rocks i s  l e s s  than  2 and ex- 
c e p t i o n a l l y  q u i e t  as can be seen from t h e  con tour  maps, i n d i c a t i n g  t h e  



l a c k  o f  any apprec iab le  amount o f  m e t a l l i c  m inera l  concen t ra t i on  w i t h i n  
t h e  main body o f  t h e  i n t r u s i v e .  Again, t h e  m i n e r a l i z e d  b r e c c i a  zone i s  
l oca ted  where t r a n s i t i o n  from low t o  h i g h  metal  f a c t o r s  t a k e  place. 

8.4 Conclusions 

The I P / r e s i s t i v i t y  r e s u l t s  c l o s e l y  im  

The i n t r u s i v e  b recc ia  which hosts  t h e  
no t  show up as a  d i s t i n c t  I P  anomaly. 
n o t  draw any a t t e n t i o n  t o  t h e  minera l  

i t a t e  t h e  geology i n  t h e  area. 

molybdeni t e  m inera l  i za t  i o n  does 
The IP  r e s u l t s  a lone would 

i z e d  area. 

The apparent r e s i s t i v i t y  da ta  de l i nea ted  an ex tens i ve  nor th-south 
t r e n d i n g  l i n e a r  fea tu re ,  p o s s i b l y  a  shear zone. No IP anomaly which 
cou ld  be a t t r i b u t e d  t o  metal 1  i c  m inera l  i z a t i o n  was assoc ia ted  w i t h  
t h e  mentioned f ea tu re .  

Lack o f  an ex tens i ve  c o n d u c t i v i t y  anomaly over  t h e  i n t r u s i v e  
suggests t h a t  t h e r e  i s  no apparent evidence o f  l a r g e  sca le  a l t e r -  
a t i o n  o r  concen t ra t i on  o f  c l a y  m ine ra l s  w i t h i n  t h e  i n t r u s i v e .  



9. DIAMOND DRILLING 

A scheduled program o f  1840.0 m o f  BQ diamond c o r e  d r i l l i n g  
was completed t o  1646.1 m i n  16 t e s t  h o l e s  (Tab le  7, F i g u r e  45). The 
i n i t i a l  purpose o f  t h e  program was t o  t e s t  t h e  g e n e t i c  comparison o f  t h e  
m i n e r a l i z a t i o n  d e t e c t e d  i n  diamond d r i l l  h o l e  80-3, t o  t h e  Boss Mounta in  
t y p e  b r e c c i a  p i p e  molybdenum system ( S o r e g o r e l l i ,  1975). The r e s u l t s  o f  
t h i s  were nega t i ve .  T h i r t e e n  h o l e s  were expended i n  d e l i n e a t i n g  a  b r e c c i a  
s t r u c t u r e  a p p r o x i m a t e l y  515 m i n  s t r i k e  l e n g t h ,  20 m i n  w i d t h  and 60 m 
i n  dep th  o f  which o n l y  an area o f  60 m by 20 m by 60 m  c o n t a i n e d  any 
s i g n i f i c a n t  m o l y b d e n i t e  m i n e r a l i z a t i o n  ( T a b l e  8). 

A l l  diamond d r i l  
t o  51 and 52 t o  57. 

1  h o l e  c r o s s - s e c t i o n s  appear as F i g u r e s  46 

The r e m a i n i n g  h o l e s  were completed i n  o r d e r  t o  t e s t  two I P  
responses and a  g e o l o g i c a l  t a r g e t  i n d i c a t e d  i n  t h e  1 9 8 1 s u r v e y s  ( S e c t i o n s  
9.2 and 9.3 r e s p e c t i v e l y ) .  A  complete  p h o t o g r a p h i c  r e c o r d  o f  a l l  c o r e  
i s  i n c l u d e d  i n  Appendix I V .  

9.1 Phase I 1  B r e c c i a  

An i n i t i a l  f e n c e  o f  f o u r  h o l e s  (81 -1  t o  81-4) was completed 
i n  o r d e r  t o  de te rm ine  t h e  s t r i k e  and a t t i t u d e  o f  t h e  b r e c c i a  d e t e c t e d  
i n  diamond d r i l l  h o l e  80-3 and t h e  s u r f a c e  t r e n c h i n g .  These were de- 
t e r m i n e d  t o  be 257" and v e r t i c a l  r e s p e c t i v e l y .  The r e m a i n i n g  h o l e s  
(81-5 t o  81-12, 81-15) were d r i l l e d  a l o n g  s t r i k e  and a l l ,  w i t h  t h e  ex-  
c e p t i o n  o f  h o l e s  81-8, 10 and 12, i n t e r s e c t e d  t h e  b r e c c i a  s t r u c t u r e .  
The d r i l l i n g  o u t l i n e d  204,000 tonnes o f  c o n t i n u o u s  m o l y b d e n i t e  m i n e r a l -  
i z a t i o n  g r a d i n g  0.370% MoSZ i n  a  sma l l  p o d i f o r m  body ( F i g u r e s  58 and 59). 

I n  diamond d r i l l  h o l e  81-7, a  sharp  c o n t a c t  between t h e  Phase 
I 1  B r e c c i a  and a  b r e c c i a  s i m i l a r  t o  t h e  Phase I B r e c c i a  was no ted  a t  
a  d e p t h  o f  62.5 m @ 45' t o  t h e  c o r e  a x i s .  An i n t e r s e c t i o n  o f  s i m i l a r  
m a t e r i a l  was recorded  i n  h o l e  81-8 between 62.3 m and 83.4 m depth.  
These i n t e r s e c t i o n s  would  appear t o  r e p r e s e n t  an apophes is  o f  t h e  l a r g e  
Phase I 1  B r e c c i a  t o  t h e  southwest.  The sharp  c o n t a c t  no ted  i n  h o l e  
81-7 may r e p r e s e n t  e i t h e r  a  phase c o n t a c t ,  i n  wh ich  case t h e  Phase I 1  
B r e c c i a  t o  t h e  southwest  would be a  p r ime  e x p l o r a t i o n  t a r g e t ,  o r  r e p r e -  
s e n t  a  c o n t a c t  between two separa te  events .  

I n  h o l e  81-4, 30 m o f  m i n e r a l i z e d  q u a r t z  s tockwork  8 0.11% 
MoS was i n t e r s e c t e d  i n  t h e  f o o t w a l l  o f  t h e  Phase I1 Brecc ia .  However, 
che?k samples assayed by Chemex Labs ( A l b e r t a )  L td .  i n d i c a t e d  o n l y  s l i g h t -  
l y  anomalous MoS t h r o u g h  t h i s  s e c t i o n  (38.2 m - 68.2 m y  Appendix 111). 
Due t o  p r e v i o u s  % n a l y t i c a l  e r r o r s  made by Geo A n a l y t i c a l  Serv i ces ,  t h e  
Chemex r e s u l t s  a r e  l i k e l y  more r e p r e s e n t a t i v e  o f  t h e  t r u e  MoS2 c o n t e n t  



o f  :n is  c o r e .  However, RcS2 v a l u e s  zbove C.1:' do e x i s t  w i t h i n  t h e  s t o c k -  
~ o r k  zone and a r e  c o q t a i n e d  i n  t h e  b r e c c i z  h a n g i n o ~ a l l  o v e r  t h r e e  t o  
n j n e  m e t r e  ~ n ~ e r b a l s ,  buc as such r e p r e s e n t  s m a l l  s p o r a d i c  s e c t i o n s  
w i t h  l i t t l e  o r  no c o n t i n u i t y .  

Ho le  I D  Az imu th  P i p  T o t a l  Dep th  L o c a t i o n *  - Ta r o e t  

B r e c c i a : A t t i t u d e ,  e x t e n t  
B r e c c i s  : A t t i  t u d e ,  e x t e n t  
B r e c c i a : A t t i t u d e ,  e x t e n t  
B r e c c i a : A t t i t u d e ,  e x t e n t  
B r e c c i a  : A t t i t u d e ,  e x t e n t  
B r e c c i a  : A t t i t u d e ,  e x t e n t  
B r e c c i a : A t t i t u d e ,  e x t e n t  
E r e c c i a : k ~ t i t u d e ,  e x t e n t  
B r e c c i a : A t t i t u d e ,  e x t e n t  
B r e c c i a : A t t i t u d e ,  e x t e n t  
B r e c c i a : h t t i t u d e ,  e x t e n t  
B r e c c i a : e a s t e r n  e x t e n t  
Q u a r t z  Creek anomaly 8 
M o S 2  min.  
I P  a n o m l y  b r e c c i a /  
sed iment  c o n t a c t  
S r e c c i a  : d e p t h  e x t e n t  
Q u a r t z  s t o c k w s r k ,  a i  t e r -  
a t i o c ,  b',;C2 T ~ C .  

* L o c c t i o n s  a r e  g i v e r i  w i t h  r e f e r e n c e  t o  t h e  i P  g r i d  c o - o r d i n a t e s .  



Di amond 
D r i l l  Hole 
ID 

Table 8  
Diamond D r i  11 Holes, Summary o f  M inera l  i zed I n t e r s e c t i o n s  

Depth o f  I n t e r s e c t i o n  , (m) 
G.A.S. Chemex 

-: No s i g n i f i c a n t  m inera l  i z e d  i n t e r s e c t i o n  
N/S: No check samples taken 
N/A: Not a p p l i c a b l e  

Width 
(m) 

G.A.S. Chemex 

2  0 - N/A - 
20 18 

7 - 
27 - - 
- N/A 

- N/A 
N/A 

2  1 . -  
70 3 7 - 
- N/A 

18 - 
- N/A 

- N/A 

- N/A - 
- N/A 

% MoS2 
G.A.S. Chemex 

1: Geo A n a l y t i c a l  Serv ices 
2: Assuming a  v e r t i c a l l y  d i p p i n g  body 



9.2 I P  Responses 

Diamond d r i  1  1  ho les  81-13, 81-14 were completed i n  o rde r  t o  
t e s t  two IP  responses de tec ted  i n  t h e  1981 survey. Diamond d r i l l  h o l e  
81-13 was completed over  known MoS2 m i n e r a l i z a t i o n  l o c a t e d  i n  a  t r i b u t a r y  
o f  Quar tz  Creek ( I P  g r i d  co-ord inates 3+40S, 3+00E). Th i s  ho le  i n t e r -  
sected sheared b u t  r e l a t i v e l y  f r e s h  qmp, t r ansec ted  by a  sporadic  MoS2- 
bea r i ng  qua r t z  stockwork. The IP  low r e s i s t i v i t y  t r ough  was l a t e r  ex- 
p l a i n e d  by a  nor th-south t r e n d i n g  f a u l t  which forms t h e  creek v a l l e y .  

The second I P  t e s t  ho le  (81-14) i n t e r s e c t e d  t h e  Phase I Brecc ia /  
/qmp/hornfels con tac t  ( I P  g r i d  co-ord inates 9+00S 4+25W). The core  was 
found t o  c o n t a i n  up t o  3.0% p y r i t e - p y r r h o t i t e  as d issemina t ions  w i t h i n  
t h e  b recc ia  m a t r i x  and as selvages assoc ia ted  w i t h  a  sporadic  qua r t z  
stockwork which t r a n s e c t s  t h e  core. The p y r i t e - p y r r h o t i t e  content ,  
coupled w i t h  t h e  con tac t  o f  t h e  u n i t s  i s  b e l i e v e d  respons ib le  f o r  t h e  
I P  response. 

9.3 Geolog ica l  

Dur ing t h e  1981 geo log ic  survey, an ex tens i ve  q u a r t z  stockwork 
zone w i t h  assoc ia ted  potassium f e l d s p a r  a l t e r a t i o n ,  weak s e r i c i t i c  a l t e r -  
a t i o n ,  and sca t t e red  molybdeni te  m i n e r a l i z a t i o n  was detected. Diamond 
d r i l l  h o l e  81-16 was completed a t  a  l o c a t i o n  where t h e  qua r t z  stockwork 
i s  in tense,  t h e  potassium f e l d s p a r  a l t e r a t i o n  severe, and where molybden- 
i t e  had been found a t  su r face  (F igu re  45, I P  g r i d  co-ord inates 5t70S 
1+90W). The purpose o f  t h e  ho le  was t o  determine i f  a  low grade MoS2 
o r e  she1 1  e x i s t e d  beneath t h e  e s s e n t i a l  l y  bar ren  qua r t z  stockwork zone. 
The h o l e  d i d  i n t e r s e c t  m i n e r a l i z e d  stockwork f o r  i t s  e n t i r e  leng th ,  how- 
eve r  t h e  MoS values, a l though anomalous, a r e  n o t  o f  an economic grade 
(Appendix I V  f . 
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MINE PLANS 
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APPENDIX I1 

THIN SECTION DESCRIPTIONS 



Thin s e c t i o n  d e s c r i p t i o n s  were completed by Rob Raeside. A1 1 
samples descr ibed  a r e  from diamond d r i l l  co re  recovered i n  t h e  1981 pro-  
gram and 

Sampl e  
Number 

TS-5 
TS-35 
TS-46 
TS-59 
TS-75 
TS-79 
TS-83 
TS-92 
TS-107 
TS-120 
TS-135 
TS-148 
TS-159 
TS-173 
TS-182 
TS-197 

a re  l i s t e d  i n  t he  f o l l o w i n g  t ab le .  

Th in  Sect 

Hol e  - Depth (m) 

i o n  Sample Locat ions 

D e s c r i p t i o n  
(Log) 

b recc ia  - - - 
b recc ia  
qmp (k-spar)  
qmp ( v e i n )  
b r e c c i a  
b recc ia  
b recc ia  
andes i te  dyke 
qmP 
'l"lP 
'imp 
b r e c c i a  
b r e c c i a  

D e s c r i p t i o n  
(Th in  Sec t ion)  

g ranod io r i  te-porphyry  
g ranod io r i  te-porphyry  
qmp 
qmp 
qua r t z  monzonite 
s y e n i t e  porphyry  
veined qmp 
qua r t z  monzonite 
m ic roadame l l i t e  
qua r t z  monzonite 
1  amprophyre dyke 
g r a n i t e  ( q u a r t z  monz.) 
d i  o r i  t e  
m i  croadamel 1  i t e  
c a l c - a l k a l i n e l s i l i c a t e  bx. 
qua r t z  monzonite 



3191K - Hole #81-1, TS-5 - 37.5 m Granod io r i te -porphyry  

P l  ag 55% An33-36 1 - 10 mrn 
K-spar 15% m i c r o c l i n e  & p e r t h i t i c  m i c r o c l i n e  2  - 12 mm 
q t z  20% p o i k i l i t i c  - i n t e r s t i t i a l  < 3  mm 
C PX 2% subhedral approx. 4 mm 
a1 t e r a t i o n s  8% c a l c i t e ,  s e r i c i t e ,  muscov i te  

Medium - coarse g ra ined  p o r p h y r i t i c  rock w i t h  phenocrysts (>  6 mm 
d iameter )  i n  a  groundmass ( 2  - 4 mm g r a i n  s i ze ) .  Phenocrysts a re  
p e r t h i t e  and p lag ioc lase ,  groundmass i s  q u a r t z  + m i c r o c l  i n e  .+ p l  ag io-  
c l a s e  + aug i te .  Groundmass i s  hyp id iomorphic  - i n t e r l o c k i n g .  

P l  a g i o c l  ase (phenocrysts  & groundmass) shows zoned growth b u t  w i t h  
minimal composi t ional  v a r i a t i o n  (max. = 3  An %). Zoning i s  preserved 
by i nco rpo ra ted  r i m  m a t e r i a l  and zones o f  p r e f e r e n t i a l  a1 t e r a t i o n .  

K- fe ldspar  - 2 f e l dspa rs  - hyperso lvus g r a n o d i o r i t e  (<  approx. 4 kb 
PH20). M i l d  zonal s t r u c t u r e  (homogenized chemis t ry )  preserved - sub- 
vo l can i c ,  shal  low l e v e l  i n t r u s i o n .  

Qua r t z  - i n t e r s t i t i a l  , p o i k i l  i t i c  m a t e r i a l .  

Aug i t e  - subhedral, severe ly  a l t e r e d  t o  c a l c i t e ,  s e r i c i t e ,  sphene. 

Opaques - subhedral t o  euhedral ,  p robab ly  p y r i t e .  

Accessor ies:  sphene ( s t r o n g l y  p e l c h r o i c  - ~ e ~ + ,  REE enr i ched)  a p a t i t e  

A l t e r a t i o n :  moderate s e r i c i t i z a t i o n  o f  p lag ioc lase ,  some patches re -  
c r y s t a l l i z e d  as muscovite. C a l c i t e  p r e c i p i t a t i o n  abundant. Aug i te  - 
s e r i c i t e  + c a l c i t e  + sphene 

Deformat ion: f r a c t u r i n g  w i t h  c a l c i t e  p r e c i p i t a t i o n .  Granu la t ion  - 
pervas ive  b u t  conf ined t o  patches. 



3191K - Hole #81-3, TS-35 - 46.6 m  Granod io r i te -porphyry  

P l  ag 60% An36 2 - 4 mm 
K- fpr  15% p e r t h i t e  5  - 10 mrn + /m ic roc l i ne  < 4  mm 

15% i n t e r s t i t i a l  2 - 3 mm q t  z  
aug i  t e  2% subhedral, 3 mn 
a1 t e r a t i o n s  8% s e r i c i t e ,  c a l c i t e ,  hemat i te ,  muscov i te  

Coarse-grained hypid iomorphic-granul  a r  t o  i n t e r 1  ock ing  rock, w i t h  
phenocrysts o f  p e r t h i t e  

P e r t h i t e  - bra ided  p e r t h i t e ,  f i n e  e x s o l u t i o n  i n  o r t hoc lase  host. 

M i c r o c l i n e  - o n l y  i n  groundmass - i n d i c a t e s  deep l e v e l  phenocryst  
growth and sha l lower  m i c r o c l i n e  groundmass growth. 

Pl ag ioc lase  - mi 1  d l y  zoned (now homogenized). Zoning i d e n t i f i e d  by 
zones o f  p r e f e r r e d  s e r i c i t i z a t i o n .  

Qua r t z  - i n t e r s t i t i a l ,  p a r t l y  p o i k i l i t i c  

Aug i t e  - severe ly  a l t e r e d  t o  sphene + c a l c i t e  + s e r i c i t e  

Accessor ies:  a p a t i t e ,  opaques ( p y r i t e  & hemat i te )  z i rcon ,  sphene 

A1 t e r a t i o n :  moderate s e r i c i t i z a t i o n  o f  p l  ag ioc lase  and s e r i c i t e  re -  
c r y s t a l l i z e d  as muscovite. Large patches o f  c a l c i t e  p r e c i p i t a t i o n .  
Augi t e  a1 most compl e t e l y  a1 tered.  Veins o f  c a l c i t e ,  c a l  c i  t e + s e r i  c i  t e ,  
and s e r i c i t e .  Hematite? i n  c a l c i t e .  

Deformat ion: f r a c t u r i n g ,  l o c a l  1  i z e d  severe g r a n u l a t i o n  and r e - c r y s t a l  - 
l i z e d .  



3191K - Hole #81-4, TS-46 - 32.4 m Qua r t z  Monzonite Porphyry 

K-pr 45% p e r t h i  t e  phenocrysts, some groundmass p e r t h i  t e  
& m i c r o c l i n e  

PI ag 45% An24, subhedral, groundmass 
q t  2 10% i n t e r s t i t i a l  
opaques t r a c e  - d ispersed 

P o r p h y r i t i c  rock w i t h  p e r t h i t e  o r t hoc lase  phenocrysts i n  a  hyp id-  
iomorphic  g ranu la r  t o  g ranob las t i c  groundmass o f  m i c roc l i ne ,  p e r t h i t i c  
o r thoc lase ,  qua r t z  and plag. P e r t h i t i c  phenocrysts and groundmass as 
w e l l  as n o n - p e r t h i t i c  groundmass m i c r o c l i n e  i n d i c a t e  c r y s t a l l i z a t i o n  i n  
b o t h  subso l ids  (> PH20 = 4  kb) and hyperso lvus cond i t ions .  Phenocrysts 
a r e  p robab ly  deep 1  eve1 , groundmass c r y s t a l  1  i z e d  a t  sha l lower  l eve l s .  
P lag ioc lase  i s  unzoned - equi 1  i b r i u m  c r y s t a l  1  i z a t i o n .  Maf i c  m ine ra l s  - o n l y  opaques ( p y r i t e ) ,  and a  t r a c e  o f  severe ly  a l t e r e d  and hematized 
aug i  te.  

Accessor ies : a p a t i t e ,  z i  rcon, sphene 

A1 t e r a t i o n :  ex tens i ve  - s e r i c i t i z a t i o n  o f  p l a g  - much s e r i c i t e  a1 t e r e d  
t o  p h e n g i t i c  muscovite. Minor s e r i c i t i z a t i o n  o f  p e r t h i t e .  C a l c i t e  pre-  
c i p i t a t i o n  i n  ve ins and patches. 

Deformat ion: f r a c t u r i n g ,  w i t h  i n f i l l  o f  c a l c i t e  & s e r i c i t e .  Minor 
s t r a i n  i n  quar tz .  



3191K - Hole #81-5, TS-59 - 50.8 m Qua r t z  Monzonite Porphyry 

K- fp r  55% p e r t h i t e  phenocrysts - > 8 mm groundmass m i c r o c l i n e  
1 - 8 mm 

PI ag 30% An 25 - 30? - bad ly  a l t e r e d  0.5 - 2 mm 
q t z  10% i n t e r s t i t i a l  1 - 2 rn 
opaques , approx. 5% 
a1 t e r a t i o n s  

P o r p h y r i t i c  ( 2  phenocrysts > 8 mm) i n  a g e n e r a l l y  medium-grained ground- 
mass 0.5 - 2 mm, some l a r g e r  m i c r o c l i n e  and q u a r t z  phenocrysts. Per- 
t h i t e  i s  t h e  main phenocryst  phase, braided, coarse exso lu t i on .  The 
remain ing coarse g ra ined  m ic roc l  i n e  i s  n o t  s t r i c t l y  p o r p h y r i t i c  as i t  
con t inued  t o  grow d u r i n g  "quench" c r y s t a l l i z a t i o n  o f  medium-grained 
groundmass. Small qua r t z  patches ( "phenocrysts" )  i nco rpo ra te  p l a g  
and opaques. Groundmass o f  qua r t z  + m i c r o c l i n e  + p l a g  i s  g ranob las t i c ,  
shows good e q u i l i b r i u m  c r y s t a l l i z a t i o n  t e x t u r e ,  w i t h  qua r t z  & tendency 
t o  be l a t e r .  No ma f i c  m inera ls ,  except  opaques. These range from 
euhedra l ,  surrounded by c a l c i t e  r ims t o  clumps o f  euhedral g ra i ns  
(rhombic & t r i a n g u l a r )  i n  c a l c i t e  patches. 

Accessor ies:  ve ry  r a r e  - a p a t i t e  and sphene 

A l t e r a t i o n :  moderate t o  severe pervas ive  s e r i c i t i z a t i o n  o f  bo th  
fe ldspars .  More severe on p l  ag ioc lase.  Considerable muscovi te (phen- 
g i  t e )  c r y s t a l  1 i z a t i o n  i n  r a d i a t i n g  aggregates. Approximately 5% c a l c i t e  
p r e c i p i t a t i o n .  

Deformat ion: f r a c t u r e s  w i t h  qua r t z  i n f i l l  b u t  by f r a c t u r e s  w i t h  
c a l c i t e  i n f i l l .  



3191K - Hole #81-6(2), TS-75 - 62.8 m Qua r t z  Monzonite 

K-pr 40% m i c r o c l i n e  
PI ag 20% An25 - 30? ( a l t e r e d ,  p o o r l y  tw inned)  
q t  z 35% p o i k i l i t i c  & coarse g ra ined  
opaque, 5% c a l c i t e ,  s e r i c i  t e ,  on pyroxene(?) 
a1 t e r a t i o n  

Severely g ranu la ted  inhomogeneous rock. Most o f  t h e  s e c t i o n  i s  com- 
posed of f i ne -g ra ined  p lag,  m i c r o c l i n e  and quar tz ,  d i s p l a y i n g  w e l l  
developed equi  1 i b r i u m  f a b r i c .  Some areas c o n s i s t  o f  rhombic f i n e  
g ra ined  p l a g i o c l a s e  g r a i n s  (R1 >, & < qua r t z )  p o i k i l  i t i c a l  l y  (po i  k i l o -  
p l  a s t i c a l  l y )  enclosed by qua r t z  - s ieve  s t r u c t u r e  ( incomplete granul  a- 
t i o n s ) .  Other areas a re  medium - coarse gra ined,  non-granulated, b u t  
w i t h  ragged g r a i n  boundaries and s t r a i n e d  f a b r i c .  

K - fe ldspar  = m i c r o c l i n e ,  no p e r t h i t e .  

P lag ioc lase  = o l i goc lase ,  b u t  p o o r l y  tw inned because o f  g ranu la t ion .  

Opaques = p robab ly  l a t e  - e n t i r e l y  surrounded by c a l c i t e .  No ma f i c  
s i l i c a t e s .  

Accessor ies:  a p a t i t e  ( t r a c e )  

A l t e r a t i o n :  ex tens i ve  - c a l c i t e  p r e c i p i t a t i o n ,  pervas ive  s e r i c i t i z a t i o n ,  
w i t h  r e c r y s t a l  1 i zed muscovi te (phengi t e ) .  

Poss ib l e  paragenesis: 

1. Coarse g ra ined  quartz-monzonite. 
2. Granul a t  i on. 
3. S e r i c i t i z a t i o n ,  growth o f  secondary phengite.  
4. Carbonate p r e c i p i t a t i o n  - o f t e n  pseudomorphing phengite.  
5. F r a c t u r i n g  and c a l c i t e  ve in ing.  

Opaques p robab ly  a lmost  s imul taneous w i t h  #3 o r  #4, s i nce  n o t  granulated,  
b u t  mant l  ed by c a l c i t e .  



3191K - Hole #81-6(2), TS-79 - 91.1 m *Syeni te  Porphyry ( p o s s i b l y  monzonite) 

K-pr 80% phenocrysts o f  p e r t h i t e ,  5  - 8  mm Groundmass o f  
m i c r o c l i n e ,  1 - 3 mm 

PI ag* 10% An approx. 25%, 1 - 3  ,,,,,, 
q t z  3% i n t e r s t i t i a l ,  < 0.2 mm 
opaques 2% f i  1  amentous-acicul a r ,  ske l  e ta1  , sca t t e red  < 1 mn 
a1 t e r a t i o n  5% c a l c i t e  & s e r i c i t e  

P o r p h y r i t i c  (approx. 15% p e r t h i t e  phenocrysts)  w i t h  medium - coarse 
g ra ined  groundmass. Phenocrysts may be compound w i t h  p l a g  i n c l u s i o n s  
( t o o  severe ly  a1 t e r e d  t o  be d e f i n i t i v e ) .  Groundmass i s  un i form,  a1 l o -  
t r i o m o r p h i c  - granular ,  dominant ly  n o n - p e r t h i t i c  m i c roc l i ne ,  some p l a g i o -  
c lase. Qua r t z  i s  sparse and i n t e r s t i t i a l .  Many g r a i n s  a re  ragged, w i t h  
i n c i p i e n t  g r a n u l a t i o n  (mor ta r  t e x t u r e ) .  

Opaques: sparse, p o s s i b l y  r u t i l e  i n  many cases. No ma f i c  s i l i c a t e s .  

Accessor ies:  a p a t i t e  

A l t e r a t i o n :  extreme, pervas ive  s a u s s u r i t i z a t i o n  o f  fe ldspars .  Minor  
phengi t i c  muscovi te growth. Moderate (approx. 5%) c a l c i t e  p r e c i p i t a t i o n .  

Deformat ion: g r a n u l a t i o n  i n c i p i e n t .  Minor  qua r t z  ve in ing .  

* es t ima te  o f  p l a g  i s  r e a l l y  d i f f i c u l t  i n  t h i s  rock. 



3191K - Hole #81-6(2),  TS-83 - 120.5 m 'veined Qua r t z  Monzonite Porphyry 

Vei n - Host Rock 

K - f  1 dspr t r a c e  30% - p e r t h i t e  phenocrysts - m i c r o c l i n e  groundmass 
t r a c e  3 5% 
98% 35% 

2% t r a c e  

Two l a r g e  (>  8 mm) phenocrysts o f  subso l idus  p e r t h i t e  in*a p lag-q tz -  
m i c r o c l i n e  groundmass. P e r t h i t e  phenocrysts i nco rpo ra te  p l a g i o c l a s e  
g r a i n s  which a re  corroded and zoned. Groundmass p l a g i o c l a s e  i s  unzoned, 
groundmass k-spar i s  m i c roc l i ne ,  w i t h  tendancy t o  be i n t e r s t i t i a l  t o  
plag. Qua r t z  i s  equa l l y  i n t e r s t i t i a l .  Zoning i n  deep-level  p l a g  i s  
An37 - 40 cores t o  An25 , 28 rims. Shal low l e v e l  p l a g  i s  An24 , 26. 
Vein predominant ly  quar tz ,  some s t r o n g l y  sheared. Small amounts o f  
b o t h  f e l dspa rs  a1 so may be broken b locks.  Inc ludes  opaques. 

Accessor ies:  sphene, a p a t i t e ,  z i  rcon 

A l t e r a t i o n :  s e r i c i t e  and pheng i te  on plag. Minor s e r i c i t e  on k-spars. 
Cal c i t e  p r e c i p i t a t i o n  - d i  spewed, m i  nor. 

Deformat ion: shear ing  o f  ve in  quar tz .  F rac tu re  and i n f i l l i n g  by c a l c i t e .  

* I n t e r p r e t a t i v e  note:  Since zoned p l a g  i s  assoc ia ted  w i t h  p e r t h i t e  - 
zoned p l a g  i s  a l s o  < 5 kb i n  o r i g i n .  Could be t h e  case i n  o t h e r  rocks 
w i t h  coarse zoned p l  ag a1 so. 



3191K - Hole #81-7, TS-92 - 53.2 m Qua r t z  Monzonite 

K-spa r 55% m i c r o c l i n e - p e r t h i t e  
PI ag 30% An25 , 28? ( a l t e r e d )  
q t z  10% i n t e r s t i t i a l  
opaques 3% v e i n  
c a l c i t e  2% a1 t e r a t i o n  

Granobl a s t i c  (a1 1  o t r iomorph ic -g ranu l  a r )  rock, medi urn gra ined,  equigran-  
u l  ar. Poor t e x t u r a l  e q u i l i b r i u m  i n d i c a t e s  c o n t i n u i n g  r e c r y s t a l  1  i z a t i o n .  

K-spar = m i c r o c l  i n e  m i c r o p e r t h i t e  ( o n l y  one genera t ion)  - hyperso lvus 

P l  ag = p o o r l y  po l  i shed s l a b  & s a u s s u r i t i  z a t i o n  v i r t u a l  l y  ob l  i t e r a t e  
t w i n n i n g  s t r u c t u r e .  Probably o l i g o c l a s e  

Qua r t z  = sma l le r  g r a i n  s i z e  t h a t  fe ldspars ,  i n t e r s t i t i a l .  No ma f i c  
s i l i c a t e s .  

Opaques = con f ined  t o  a  ve in ,  

Accessor ies : 

A l t e r a t i o n :  
C a l c i t e  prec 

sphene and apat  

severe pervas ive  
i p i  t a t i o n .  

a  few sca t t e red  clumps. 

t e  

saussar i te .  Pheng i t i c  muscovi te aggregates. 

Deformat ion : v e i n i n g  by c a l c  t e  i n  f r ac tu res .  



3191K - Hole #81-8, TS-107 - 71.9 m M ic roadamel l i te?  

q t  2 20 - 60% 
k - f p r  5 - 40% t o t a l  1 i ng 
PI ag 5 - 40% between 
a u g i t e  8% 80 - 90% 
opaques 2%(approx) 
b i o t i t e  t r a c e  - 

may be rep laced 
by up t o  70% 
c a l c i t e ,  musco- 
v i  t e ,  s e r i c i  t e  

F ine  g ra ined  (<  0.1 mm) granobl a s t i c  rock, w i t h  general  quartz-monzonite 
composit ion. Small g r a i n  s i z e  makes e s t i m a t i o n  o f  f e l dspa rs  impossible.  
Or thoc lase and p l a g  (an approx 30 - 35%) b o t h  present.  F ine  g ra ined  
g r a n o b l a s t i c  t e x t u r e  i s  probably  metamorphic. There i s  a general  a l -  
ignment i n .  some areas, by t h e  p a r a l l e l  o r i e n t a t i o n  o f  e longa te  g ra ins .  
Tex tu re  i s  almost h o r n f e l s i c .  Aug i te  i s  a major  phase, coarse g ra ined  
( t o  1 mm), p o i k i l i t i c  and/or corroded. It tends t o  be concentrated i n  
coarse g ra ined  "ve ins" .  Opaque minera l  s ( p y r i t e )  may be pr imary) .  

Accessor ies:  b i o t i t e ,  sphene, a p a t i t e  

A l t e r a t i o n :  severe, w i t h  l a r g e  patches e x t e n s i v e l y  s e r i c i t i z e d ,  some 
p a r t s  r e c r y s t a l l i z e d  t o  muscovite. C a l c i t e  p r e c i p i t a t i o n .  Opaque 
p r e c i p i t a t i o n ,  e s p e c i a l l y  around aug i te .  

Deformat ion: f i n e  g r a i n  s i z e  i s  probably  a r e s u l t  o f  ex tens ive  granu- 
l a t i o n .  



3191K - Hole #81-9, TS-120 - 71.9 m Qua r t z  ~ o n z o n i t e ( ? )  

f e l  dspars 90% m ic roc l  ine ,  p l  ag (an30) i n  equal q u a n t i t i e s ?  
q t z  6% i n t e r s t i t i a l  
c a l c i t e  & 4% 
muscovi te 

Very e x t e n s i v e l y  a l t e r e d  medium gra ined  a l l o t r i o m o r p h i c - g r a n u l a r  rock. 

Fe ldspars:  m i c r o c l i n e  and approx. An30 p l a g  bo th  recognized. M i c r o c l i n e  
may be p e r t h i t i c .  They appear t o  be co -p rec ip i t an t .  

Qua r t z  i s  i n t e r s t i t i a l ,  p a r t l y  p o i k i l i t i c .  

Accessor ies:  i n c l u d e  sphene and a p a t i t e .  No ma f i c  m inera l  s  recognized. 

A1 t e r a t i o n :  Extensive. Feldspars a re  almost comple te ly  s e r i c i t i  zed/ 
saussu r i t i zed .  Large patches a re  a l t e r e d  t o  muscovi te and c a l c i t e .  
F rac tu res  a r e  f i l l e d  w i t h  quar tz ,  muscovi te,  t r a c e  o f  c a l c i t e .  Opaque 
m ine ra l s  a re  commonly f i lamentous,  d ispersed,  a l though some more 
euhedral  clumps may be pr imary.  

Deformat ion : o n l y  f r a c t u r i n g .  



3191K - Hole #81-10, TS-135 - 47.3 m Lamprophyre ( voges i t e? )  

san id i ne  75% groundmass 
b i o t i t e  15% 1 ath-shaped, euhedral  
magnet i te  3% euhedral cubes 
qua r t z  2% i n t e r s t i t i a l  
pseudomorphed 5% rep1 aced by c a l c i t e .  O r i g i n a l  1 d iops ide?  
phenocrysts 

P lag ioc lase  absent, f i n e  g ra ined  dyke rock. B i o t i t e  i s  t h e  dominant 
m a f i c  m inera l  and i s  e x t e n s i v e l y  a1 t e r e d  t o  Fe -ch lo r i t e .  Larger  p l a t y  
phenocrysts a re  preserved - s t rong  pleochroisrn i n d i c a t e s  ~ e 2 +  r i c h  
( a n n i t e )  b i o t i t e s .  Many r u t i l e  i nc l us i ons .  Opaques a re  sca t te red ,  
< 0.2 mm i n  diameter. Large phenocrysts (p robab ly  euhedral  d i ops ide  
o r  a u g i t e )  a r e  complete ly  rep laced  by mosaic c a l c i t e  and r a r e  ep idote.  
Groundmass i s  a f ea the ry  i n t e r g r o w t h  o f  sanid ine,  w i t h  a t r a c e  o f  i n t e r -  
s t i t i a l  quar tz .  Sanid ine = 2V2= -lo0.. M i l d  pervas ive  s e r i c i t i z a t i o n .  

A l t e r a t i o n :  b i o t i t e  - c h l o r i t e ,  pervas ive,  moderate. Sanid ine - s e r i c i t e  - 
pervas ive,  minor. Pyroxene - c a l c i t e  + ep idote,  complete. 

Accessor ies:  t r a c e  o f  sphene, a p a t i t e ,  p o s s i b l y  a l l a n i t e .  

Deformat ion: none. 



3191K - Hole #81-11, TS-148 - 70.4 m Gran i t e  ( p o s s i b l y  qua r t z  monzonite) 

k - f  p r  60% m i  c r o c l  i ne es t imates  may be 
PI ag 20% (es t ima te )  An25 , 30 ou t  by + 40% - 
q t z  15% i n t e r s t i t i a l  
p y r i t e  5% euhedral ,  r a d i a t i n g  

aggregates 

Very coarse g ra ined  hypid iomorphic- i  n t e r l  ock ing  f a b r i c  w i t h  general  l y  
subhedral  m i c r o c l i n e  and p lag ioc lase .  K- fe ldspar  shows general  m ic ro -  
c l i n e  tw inn ing ,  n o t  w e l l  developed. No p e r t h i t e .  P lag i s  probably  
m i l d l y  zoned, a1 though severe s a u s s u r i t i  z a t i o n  has o b l i t e r a t e d  p r imary  
t ex tu res .  Qua r t z  i s  o n l y  i n t e r s t i t i a l ,  sometimes approaching p o i k i l i t i c .  
Opaques ( p y r i t e ? )  occurs as ?pr imary euhedral  cubes, and as smal l  f i l a -  
mentous r a d i a t i n g  aggregates. (Th i s  may be 2  opaque minera ls . )  The 
cubes a re  enclosed i n  f e l  dpsar o n l y  - pre -quar tz  c r y s t a l  1  i z a t i o n .  The 
r a d i a t i n g  aggregates a re  sca t t e red  throughout  t h e  rock. 

Accessor ies:  some sphene, > z i rcon ,  = a p a t i t e .  Some ? b i o t i t e  (now 
c h l o r i t e )  . 
A l t e r a t i o n :  pervas ive  moderate severe s e r i c i t e  and saussu r i t e  on t h e  
fe ldspars .  (Some r e c r y s t a l  1  i zed as muscovite.) Complete c h l o r i t i  z a t i o n  
o f  b i o t i t e s .  

Deformat ion: minor s t r a i n ,  g i v i n g  q u a r t z  undu la to r y  e x t i n c t i o n .  
F rac tu res  f i l l e d  w i t h  ser ic i te-muscovi te-carbonate. 



3191K - Hole #81-12, TS-159 - 36.0 m D i o r i t e  

PI ag 65% s t rong  zonal s t r u c t u r e s  2 - 8 rnrn An24 - An33 
k - f p r  27% p e r t h i t e  5  - 10 mm 
qua r t z  5% i n t e r s t i t i a l  < 1.5 mm 
augi  t e  2 % 1 - 2 m m  

Coarse g ra ined  hypid iomorphic-granular  rock. P lag ioc lase  shows s t rong  
zonal s t r uc tu res ,  a l though small composis t ional  v a r i a t i o n .  Normal, 
normal - o s c i l  l a t o r y  and i r r e g u l a r  zoning. Gra ins a re  subhedral . K-fe ldspar  
i s  a  b r a i d  p e r t h i t e .  No m ic roc l i ne .  Contains i n c l u s i o n s  o f  p lag,  
aug i te ,  t h e r e f o r e  i s  n o t  a  phenocryst  d e s p i t e  l a r g e  size. Homogenized 
re1  i c t  zonal s t r u c t u r e  preserved. Qua r t z  i s  i n t e r s t i t i a l  , unst ra ined.  
Aug i t e  i s  subhedral, p a l e  green ( ? s a l i t e  o r  ?aegirine-augite-probably 
aegi  r i  ne-augi t e )  . 
Accessor ies : sphene - rounded, euhedral  , 1 mm. Z i  rcon - euhedral , square. 
? - cub ic ,  yel low-brown t o  co lo r l ess .  (?garne t )  - assoc ia ted  w i t h  f r a c t u r e d  
p l  ag ioc lase  g ra ins .  

A1 t e r a t i o n  : augi  t e  - m i l d l y  e p i d o t i  zed, c h l o r i  t i z e d .  P l  ag - m i l d  s e r i  - 
c i t i z a t i o n .  

Deformat ion: none. 



3191K - Hole #81-13, TS-173 - 70.7 m Qua r t z  Monzonite t o  M ic roadame l l i t e  

q t  z  approx. 30% 
PI ag approx. 28% An28 
k - f p r  approx. 40% moderate m i c r o c l i n e  & p e r t h i t e  
c h l o r i t e  approx. 2% 
( a f t e r  b i o t i t e )  

Equigranular ,  non -po rphy r i t i c  l e u c o c r a t i c  q u a r t z  monzonite, w i t h  a l l o -  
t r iomorph ic -g ranu l  a r  t ex tu re .  Medium - f i n e  grained. Simultaneous 
c r y s t a l  1  i z a t i o n  o f  k - fe ldpsar  and p l  ag ioc lase,  w i t h  l a t e r  c r y s t a l  1  i z a t i o n  
o f  k - f e l dspa r  and quar tz .  K- fe ldpsars a re  m i c r o c l i n e  and p e r t h i t e  - hyper- 
so lvus  qua r t z  monzonite. Moderate amounts o f  mymekite developed on k -  
f e l d s p a r  p l a g i o c l a s e  boundaries des t roys  much o f  t h e  o r i g i n a l  t e x t u r a l  
r e l a t i o n s h i p s .  

Accessor ies:  b i o t i t e  (now c h l  o r i  t i  zed) - Fe-chl o r i  t e ,  opaques (magnet i te?)  , 
sphene, a p a t i t e ,  z i rcon.  

A l t e r a t i o n :  a1 t e r a t i o n  o f  k - f e l dspa rs  t o  s e r i c i t e  i s  m i l d ,  b u t  pervasive. 
B i o t i t e  complete c h l o r i t i z e d .  

Deformat ion: minor  comb-style a1 b i t e  t w i n n i n g  i n  p l a g i o c l a s e  



3191K - Hole #81-14, TS-182 - 35.6 m Ca l c -a l ka l i ne  + c a l c i t e - s i l i c a t e  b recc ia  

Na-hornbl ende 0 - 20% bladed c r y s t a l s  Up to 2 mm 
aegi  r i  ne-augi t e  0 - 20% b locky  g r a i n s  
ep ido te  2 - 20% a l t e r a t i o n  o f  pyroxene? 
garnet  ( ? )  0 - 40% p o i  k i l o p l a s t i c ,  amorphous, 10 mm 
p l a g i o c l a s e  10 - 25% subhedral ,  An30 , 45 
qua r t z  30 - 60% granu la r ,  mosaic, < 0.2 mm 
opaques, f l u o r i t e ?  2% (approx.) sca t te red ,  anhedral 

A very  inhomogeneous, i nequ i  granul  a r  rock, w i t h  pyroxene, amphibole 
and e p i d o t e - r i c h  and garnet,  p l a g i o c l a s e - r i c h  domains. Amphibole-r ich 
areas a r e  m i l d l y  f o l i a t e d ,  a1 l o t r i omorph i c -g ranu la r .  Pyroxene-r ich areas 
a re  b locky,  a1 l o t r i o m o r p h i c ,  w i t h  much a1 t e r a t i o n ,  ep ido te  growth, s e r i -  
c i t i z a t i o n  o f  p lag ioc lase .  Q u a r t z - r i c h  areas a re  o f  r e c r y s t a l l i z e d  
micromosaic quar tz .  

A1 t e r a t i o n :  
I n t e r s t i t i a  

v a r i a b l e  f rom domain t o  domain, b u t  general  l y  pervasive. 
1 c a v i t i e s  c o n t a i n  ? f l u o r i t e ?  p rec ip ta te .  

Accessor ies : i n c l u d e  sphene, a p a t i t e ,  z i r con ,  a l l a n i t e ,  f l u o r i t e .  

Deformat ion: rock  i s  probably  a b recc ia  w i t h  components o f  severa l  
igneous and/or metamorphic rocks. No p resen t  evidence o f  de fo rmat ion  - 
complete r e c r y s t a l l i z a t i o n .  I n d i v i d u a l  fragments a re  surrounded by 
h e a v i l y  e p i d o t i z e d  and a1 t e r e d  ma te r i a l .  



3191K - Hole #81-15, TS-197 - 66.1 m Qua r t z  Monzonite 

q t  z 5% 
PI ag 35% An36 
k - f p r  55% moderate microc 1 ine,  p e r t h i t e  

K- fe ldspar  phenocrysts up t o  7 mm, m i l d  o s c i l l a t o r y  zoning, subhedral 
p l  ag mu1 t i p l e  (amel l a r  tw inn ing ,  subhedral , unzoned q u a r t z  i n t e r s t i t i a l .  

Rock t e x t u r e  i s  hyp id iomorphic  g ranu la r  t o  i n t e r l o c k i n g .  Zoned k- 
f e l d s p a r  phenocrysts w i t h  r i n g s  o f  o r i e n t e d  p l a g  i n c l u s i o n s  i n d i c a t e  sub- 
v o l c a n i c  environment. Presence o f  m i c r o c l i n e  and p e r t h i t e  i n d i c a t e s  a 
hyperso lvus qua r t z  monzonite (i.e. < 4 kb PH20). 

Other m inera l  s : opaque (probably  magneti t e )  - 5%. Phl ogopi t e  ( o r  ve ry  
p a l e  b i o t i t e )  - 5%. 

Accessor ies:  a p a t i t e ,  s t r o n g l y  p l eoch ro i c  sphene, t r a c e  z i rcon .  

A1 t e r a t i o n  : moderate - s e r i c i t i z a t i o n  o f  p l  ag ioc lase.  S e r i c i t e  has 
l o c a l l y  r e c r y s t a l l i z e d  as muscovite. P r e c i p i t a t i o n  o f  c a l c i t e ,  e s p e c i a l l y  
around rnagneti t e e  

Deformat ion : n o t  obvious. Qua r t z  i s  uns t ra ined ,  f e l dspa rs  a re  n o t  
broken and show no deformat ion twinn ing.  
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SECTION I: ASSAY PROCEDURES 



ASSAY PROCEDURES 

I n i t i a l  assaying was completed by Geo A n a l y t i c a l  Serv ices Ltd. 
o f  Calgary, b u t  because o f  t h e  e r r a t i c  na tu re  o f  t h e  r e s u l t s  and t h e  
apparent d isc repanc ies  between v i s u a l  es t imates  and ac tua l  MoS2 values, 
a s e r i e s  o f  check assays were completed by Chemex Labs (A1 b e r t a )  Ltd. 
Because t h e  Chemex r e s u l t s  correspond most c l o s e l y  w i t h  t h e  v i s u a l  e s t -  
imates o f  t h e  MoS2 content ,  and t h a t  a l l  MoS2 assays performed by Chemex 
f o r  She l l  i n  t h e  pas t  have been accurate,  a l l  c a l c u l a t i o n s  f o r  tonnage 
and grade a re  based on t h e  Chemex r e s u l t s .  Also, a s e r i e s  o f  t e n  umpire 
assays were completed by B a r r i n g e r  Magenta and c l o s e l y  correspond t o  
t h e  r e s u l t s  g i ven  by Chemex. 

A l l  assay r e s u l t s  appear on t h e  accompanying c ross-sec t ions  
(F igures  52 t o  57). 

Geo A n a l y t i c a l  Serv ices Ltd.  (G.A.S.) 

G.A.So used a c o l o r m e t r l c  means o f  de te rmin ing  t h e  MoS2 con- 
t e n t  o f  t h e  samples provided. Frank Lanza o f  G.A.S. has requested t h a t  
t h e  ac tua l  method o f  a n a l y s i s  be kep t  i n  conf idence as i t  i s  a new method 
dev ised by him f o r  MoS2 ana lys is .  Therefore,  o n l y  a b r i e f  o u t l i n e  o f  
procedure i s  g i ven  here. 

The sample i s  weighed ou t  t o  one gram and double d iges ted  i n  
an a c i d  s o l u t i o n  con ta in i ng  HNO3, HI04 and H2SO4. F i v e  s o l u t i o n s  a re  
prepared and added sys temat ica l  l y  t o  t h e  prepared sample s o l u t i o n  w i t h  
t h e  r e s u l t a n t  s o l u t i o n  p laced i n  a spectrophotometer a t  470 nanometers 
and t h e  Mo con ten t  determined. 

Chemex Labs (A1 b e r t a )  Ltd.  

Chemex uses a standard p e r c h l o r i c  a c i d  d i g e s t i o n  where approx- 
i m a t e l y  one gram o f  sample i s  d i ges ted  i n  30 m l  o f  70% HCL04 and baked 
a t  approx imate ly  200' C. Th i s  i s  then t r a n s f e r r e d  t o  a 250 m l  f l a s k  and 
ALCL3 i s  added as an i o n  suppressor. Th i s  s o l u t i o n  i s  then  asperated 
th rough n i t r o u s  oxy-acetylene f lame and t h e  Mo con ten t  determined through 
atomic absorpt ion.  



SECTION 11: SAMPLE IDENTIFICATION 



SAMPLE LENGTHS 
DDH 81-1 

DDH 81-1-1 
-2 
-3 
-4 - 5 
-6 
-7 - 8 
-9 
-10 
-11 
-12 
-13 
-14 
-15 
-16 
-17 
-18 
-19 
-20 
-21 
-22 
-23 
-24 
-25 
-26 
-27 
-28 
-29 
-30 
-31 
-32 
-33 
-34 
-35 
-36 
-37 
-38 
-39 
-40 
-41 
-42 
-43 
-44 
-45 
-46 
-47 



DDH 81-1-48 
-49 
-50 
-51 
-52 
-53 - 54 
-55 
-56 



E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
 



DDH 81-2-98 
-99 - 100 
-101 
-102 
- 103 
-104 
-105 
-106 
-107 - lo8  
-109 
-110 
-111 
-112 
-113 
-1 14 
-115 



SAMPLE LENGTHS 
DDH 81-3 

DDH 81-3-116 
-1 17 
-118 
-119 - 120 
-121 
-122 
-123 
-124 
-125 - 126 
- 127 
- 128 
-129 
-130 
-131 
-132 
-133 
-134 
-135 
-136 
-137 
-138 - 139 
-140 
-141 
-142 
-143 
-144 
-145 
-146 
-147 
-148 
-149 
-150 
-151 
-152 
-1 53 
-154 
-155 
-1 56 
-157 
-158 
-159 





E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E
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E
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E
E

E
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E
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E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

 



DDH 81-5-272 
-273 
-274 
-275 
-276 
-277 
-278 
-279 
-280 
-281 
-282 
-283 
-284 
-285 
-286 
-287 
-288 
-289 
-290 
-291 
-292 
-293 
-294 
-295 
-296 
-297 
-298 
-299 
-300 
-301 
-302 
-303 
-304 
-305 
-306 



SAMPLE LENGTHS 
DDH 81-6/2 

DDH 81-6/2-307 
-308 
-309 
-310 
-311 
-312 
-313 
-314 
-315 
-316 
-317 
-318 
-319 
-320 
-321 
-322 
-323 
-324 
-325 
-326 
-327 
-328 
-329 
-330 
-331 
-332 
-333 
-334 
-335 
-336 
-337 
-338 
-339 
-340 
-341 
-342 
-343 
-344 
-345 
-346 
-347 
-348 
-349 
-350 
-351 



E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
E

E
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SAMPLE LENGTHS 
DDH 81-7 

DDH 81-7-377 
-378 
-379 
-380 
-381 
-382 
-383 
-384 
-385 
-386 
-387 
-388 



SAMPLE LENGTHS 
DDH 81-8 

DDH 81-8-389 
-390 
-391 
-392 
-393 
-394 
-395 
-396 
-397 
-398 
-399 
-400 
-401 
-402 

8.00 m - 11.00 m ASSAY FOR Au, MoS2y 
32.00 m - 35.00 m W03, - T h i r t y  
45.00 m - 48.00 m Element Spectrograph 
52.00 m - 55.00 m MoS2, W03 
61.00 m - 64.00 m - 67.00 m - 70.00 m - 73.00 m - 76.00 m 

- 79.00 m 
- 82.00 m 
- 85.00 m - 88.00 m - 91.74 m 
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SAMPLE LENGTHS 
DDH 81-10 

DDH 81-10-468 
-469 
-470 
-471 
-472 
-473 
-474 
-475 
-476 
-477 
-478 
-479 
-480 
-481 
-482 
-483 
-484 
-485 
-486 
-487 
-488 



SAMPLE LENGTHS 
DDH 81-11 

DDH 81-11-489 
-490 
-491 
-492 
-493 
-494 
-495 
-496 
-497 
-498 
-499 
-500 
-501 
-502 
-503 
-504 
-505 
-506 
-507 
-508 
-509 
-510 
-511 
-512 
-513 
-514 
-515 
-516 
-517 
-518 
-519 
-520 
-521 
-522 
-523 
-524 
-525 
-526 
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E
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E
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E
E
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SAMPLE LENGTHS 
DDH 81-13 

DDH 81-13-547 
-548 
-549 
-550 
-551 
-552 
-553 
-554 
-555 
-556 
-557 
-558 
-559 
-560 
-561 
-562 
-563 
-564 
-565 
-566 
-567 
- 568 
-569 
-570 
-571 
-572 
-573 
-574 
-575 
-576 



E
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E
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E
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E
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E
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E
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E
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E
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E
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E
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E
E
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SAMPLE LENGTHS 
DDH 81-15 

DDH 81-15-604 
-605 
-606 
-607 
-608 
-609 
-610 
-611 
-612 
-613 
-614 
-615 
-616 
-617 
-618 
-619 
-620 
-621 
-622 
-623 
-624 
-625 
-626 . 
-627 
-628 
-629 
-630 
-631 
-632 
-633 
-634 
-635 
-636 
-637 
-638 
-639 
-640 
-641 
-642 
-643 
-644 
-645 



E
E

E
E

E
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E
E

E
E

E
E

E
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E
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E
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E
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E
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E
E

E
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SECTION 111: ASSAY RESULTS 



BARRINGER MAGENTA LIMITED 
OFFICES 8 MINERALS 

LABORATORY 

3753 - 191r S' N E SL'ITE 105 
CALGARY A i B E ? ' A  T2; d V i  
PHONE 14C3i 276-9701 
TELEX 03-827584 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



BARRINGER MAGENTA LIMITED 
OFFICES 6 MINERALS 

LABORATORY 

3 i S O  qctr ST N E SyITE 104 
CALGARY ALBERTA 7 2 E  EV? 
PHONE 14031 2'6-5701 
TELEX 03-ez7584 

SERVICES FOR THE EARTH AND ENVIRONMENTAL SCIENCES 



CALGARY 2021 - 41 AVE. N.E. CALGARY. CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E 4M9 
TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

SHELL CANADA RESOURCES LTD.  

3 1  9 1  K MOLYBDENUM ASSAYS 

LOCATION MOS, X 
81 -2-57 0 . 0 3 8  



CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E 6P2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E 4M9 
TELEPHONE (403) 465-9877 TELEX 037-41 596 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

SHELL CANADA RESOURCES LTD. 

3191K Molybdenum Assay 

DATE NOVEMBER 13 ,  

PROJECT NO. 0 1  6-1 -582 

LOCATION MOS? X 

8 1  -3-1 3 7  0.020 
- 

- 

- 1  8 7  0 . 0 1 0  

. . 

- 

CANADIAN TESTING 
ASSOCIATION 



GEO ANALYTICAL SERVICES (W RN) LTD. 
r 

JOB #: & . J O  

SAMPLE TYPE: 



GEO ANALYTICAL SERVICES ( W U E R N )  LTD. 

SAMPLE TYPE: 

JOB #: 8 u o  -- 

PAGE 7 



SAMPLE TYPE: 

JOB #: ~ 0 0  

PAGE 3 



GEO ANALYTICAL SERVICES (WE 4 E R N )  LTD. JOB #: u - 0 0  

. . 
PAGE 4 SAMPLE N P E :  



GEO ANALYTICAL SERVICES (WE JOB #: --- -- 4 0 °  

S c R A w .  PAGE 
SAMPLE TYPE: 5 



t 

GEO ANALYTICAL SERVICES (\VESTF'71-I) L LTD. 

f i -7  - 

JOB +#: --- 
- - -  



GEO ANALYTICAL SERVICES (WEST d) LTD* 

SAMPLE TYPE: 
PAGE 5 0 F  1 1  

- - . - 



GEO ANALYTICAL SERVICES (WEST ' IT, .. 

PAGE 6 OF 11 - - . . . - 
SAMPLE TYPE: 

LAB CLIENT No. 
M a 2  

No. % 
m3 

% 



L 

/ j-- r- .- 

/ I  f..&77 GEO ANALYTICAL SERVICES (WES -JN) LTDm [ 

[. -,; , 

-. 

#: 81-L) . 

' .' 

CL.IEIJT No. 



I .. I . ueu ANALY I ICAL SERVICES (WESTTN)  LTD. . . 

3 
9 .  JOB #: 8 1  

-- d - 
SAMPLE TYPE. PAGE 8 OF 11 

-- -- - 
LAB 

CLIENT No. MoS2 W03 No . % % 
3191 K 

1 
--- _ _  - 

81-3-127 0.014 - 
-- 

0.009 
-- 

0.013 

0.011 
-- 

Fa --------I -- -- -- 

I 

-- 



t 
7 GEO ANALYTICAL SERVICES ( W E S T  L 27 JOB #: 81- 

L) 
SAMPLE TYPE: 

LAB 
No. 

C 

1 

2 

3 

4 

5 

6 

7 

8 

CLIENT No. I 



GEO ANALYTICAL SERVICES ( W E g R N )  LTD. 

SAMPLE TYPE: 

JOB #: , 8 u 1 . 3  



- 
SAMPLE TYPE: 

Mineral Exploration-Shell Canada Resources 

JOB #: 16 

PAGE 1 OF 12 



, &y\5 GEO ANALYTICAL SERVICES (WECIRN) LTD. 

SAMPLE TYPE: 



GEO ANALYTICAL SERVICES (WE&RN) LTD. ..,. * b 

.. 

SAMPLE N P E :  

JOB #: due- 
PAGE 3 OF 12 

- - -  
<O.N( 

(0,00/ 

* 

o c ~ q C  

~6.00 l  

0.010 

0.613 

d c O / Z  

0-028 

m 3  

0.01 

~0.01 

~0.01 

(0.01 

(0.01 

~0.01 

~0.01 

0.01 

~0.01 

CO.01 

(0.01 

(0.01 

CO . 01 
(0. 01 

0.01 

(0. 01 

(0. 01 

t0.01 - 

LAB 
No. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

t 

' 

\ 

' 
' 

CLIENT No. 

81-4-214 

81-4-215 

81-4-216 

81-4-217 

81-4-218 

81-4-219 

81-4-220 

81-4-221 

81-4-222 

81-4-223 

81-4-224 

81-4-225 

81-4-226 

81-4-227 

81-5-228 

81-5-229 

81-5-230 

81-5-231 

MOS2 

0.02 

0.03 

0.09 

0.09 

0.02 

0.22 

0.03 

0.21 

0.02 

0.10 

0.15 

0.08 

0.03 

0.03 

0.03 

0.01 

0.03 

0.03 



SAMPLE TYPE: 

LAB 
No. 

I 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

I 1 

81-5-233 0.02 ~0.01 

81-5-234 I 0.20 tO.O1 

81-5-235 0.02 0.01 

81-5-236 0.02 cO. 01 

81-5-237 0.02 ~0.01 

81-5-238 0.04 <0.01 -- ------- 
81-5-239 0.02 cO. 01 

81-5-240 
\ 

0.16 c0.01 

\ 

81-5-241 0.12 ~0.01 
\ 

81-5-242 0.08 to. 01 

81-5-243 0.05 ~0.01 

81-5-244 0.03 0.01 

81-5-245 8.01 (0.01 

81-5-246 0.05 t0.01 

81-5-247 0.06 t0.01 - 

81-5-248 0.04 to. 01 

81-5-249 0.04 0.02 



" .  

GEO ANALYTICAL SERVICES (WE RN) LTD. , 8  ; 

SAMPLE TYPE: 

CLIENT No. No. 

81-5-250 

* 81-5-251 

81-5-252 

PAGE 5 m 1 2  



SAMPLE TYPE: 

LAB 
No. - 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 

0 

9 

JOB #: b 3 1 6  

PAGE 6 OF 12  



GEO ANALYTICAL SERVICES ( W L ~ E R N )  LTD. ,' JOB #: 3 \ 1 6  

SAMPLE TYPE: 

LAB 
No. - 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 - 

PAGE 7 OF 12 



SAMPLE TYPE: 
PAGE 8 OF 1 2  



GEO ANALYTICAL SERVICES ( W E ~ E R N )  LTD. f 
SAMPLE TYPE: 

JOB +: &I16 

PAGE 9 OF 12  



GEO ANALYTICAL SERVICES (WEC 

SAMPLE TYPE: 

JOB #: uh 

PAGE 10  OI.' 12 



SAMPLE TYPE: 
PAGE 11 OF 12 



SAMPLE TYPE: 

JOB #: Ql16 

PAGE 12 OF 13 



GEO ANALYTICAL SERVICES (WEST JOB #: SJ 19 

b- 
'U 

SAMPLE TYPE: 
Shell Canada Resources Ltd. PAGE 1 



GEO ANALYT~CAL - SERVICES 

I .  
SAMPLE TYPE: I 

JOB #: e .t7 

PAGE 2 



GEO ANALYTICAL'SERVICES (WESTFqN) LTD. JOB #: 8' '1, 

u u--- 
3 

PAGE 
S A M ~ L E  TYPE. 

--- 



GEO ANALYTICAL SERVICES (WEST' GN) LTD* . 

SAMPLE TYPE: 
PAGE 4 



GEO ANALYTICAL SERVICES (WEST 'N) LTD. 3 
PAGE 

SAMPLE TYPE: 5 



GEO ANALYTICAL SERVICES ( W E S U N )  LTD. 

SHELL CANADA RESOURCES. 
SAMPLE TYPE. 

JOB #: 
B 2 0  

PAGE 1 OF 7 



. 
GEO ANALYTICAL SERVICES (WES' 9N) LTD. w 

SAMPLE TYPE: 

JOB #: 
-- 

PAGE 2 OF 7 



GEO ANALYTICAL SERVICES ( W E S U N )  LTD. 

PAGE 3 OF 7 
SAMPLE TYPE: -- 



GEO ANALYTICAL SERVICES (WES 'N) LTD. L 
SAMPLE TYPE: 

LAB 
No. 

C- 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 -- 

PAGE 4 OF 7 



H GEO ANALYTICAL SERVICES ( W E W N )  LTD. JOB #: g . 2 0  

SAMPLE 'IYPE: 
PAGE 4 OF 7 



GEO ANALYTICAL SERVICES (WEST &. 'N) LTD. 3 
u 
SAMPLE TYPE: 

JOB #: 8 

PAGE 5 OF 7 



GEO ANALYTICAL SERVICES (WEST' N) LTD. u 
SAMPLE TYPE: 

LAB 
No. . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

PAGE 6 OF 7 



GEO ANALYTICAL SERVICES (WEST 
kidiN) LTDm , 

t 

SAMPLE 'IYPE: 

JOB #: 

PAGE 1 

LAB 
No. . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 -- 

2 

3 

4 

5 

6 

7 

8 

9 

0 



t 

LAB 
No. 
a. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 



APPENDIX I V  

DIAMOND D R I L L  HOLE PHOTOS 







































































































APPENDIX V 

COSTS 

SECTION I: 1979 Costs 
SECTION 11: 1980 Costs 

SECTION 111 :  1981 Costs 



SECTION 1: 1979 Costs 



Claim 

Stewar t  1 
Stewar t  2 
Stewart  3 
Stewar t  4 
Stewar t  5 
Stewart  6 
Stewar t  7 
Stewar t  8 
Stewart  9 
Stewar t  10 
Stewart  11 
Stewart  12 
Stewart  13 

FINAL COSTS 
YMIR - 1979 

General Costs(1)  

Reverted Crown Grants 

Houl t o n  L4626 191.35 
Pr incess  No. 1 
L4627 217.53 

Maggie L5144 134.04 
Royal L5322 217.53 
Ruby/Free S i  1  ve r  
L2902/2904 236.68 

Tota l  s $ 54,427.33 

S p e c i f i c  Cos ts (2 )  To ta l  



SECTION 11: 1980 Costs 



FINAL COSTS 
Y M I R  - 1980 

I tem - 
Labour 
Camp Costs 
P u b l i c a t i o n s  
General Cont rac t  Serv ices 
Road C lea r i ng  & Repair  
Road Cons t ruc t ion  & 
S i t e  C lea r i ng  
Geochemi s t r y  
D r i l l i n g  
Geophysics 
Truck 
H e l i c o p t e r  
M i  sce l  1  aneous 

To ta l  s  

To ta l  Costs 1980 

I n i t i a l  
Program 
Costs 

D r i l l  i n g  
Costs 



SECTION 111: 1981 Costs 



COST DISTRIBUTION: Y M I R  1981 

The cos t s  t o  t he  c la ims have been subdiv ided i n t o  s p e c i f i c  
cos ts ,  those cos t s  pe r t a i n i ng .  t o  s p e c i f i c  c la ims  and general  cos ts ,  
those c o s t  p e r t a i n i n g  t o  t h e  e n t i r e  c l a i m  group. 

S p e c i f i c  Costs 

Labour - Deta i  1  ed geo log ic  mappi ng 
- IP survey - Core sp l  i t t i n g l s a m p l  i ng - Diamond d r i l l  co re  l o g g i n g  - Trench sampling 

L i  necu t t  i ng 

Geophysics 

Diamond D r i  11 i ng 

Geochemical Anal y s i  s  

General Costs 

Labour 
- Road b u i l d i n g  
- R igh t  o f  way - Prospect ing 
- Travel  - O f f i c e  t ime  - Mobilization/demobilization - Reconnaissance mapi ng 

F i  e l  d  Equi pment 

Fuel and Lubr ican ts  

O f f i c e  M a t e r i a l s  (Supp l ies )  

Camp M a t e r i a l  s (Suppl i e s )  

General Cont rac t  Serv ices 

Road Loca t ion /Cons t ruc t ion  

R igh t  o f  Way C l  eanup/Loggi ng 

Geolog ica l  Consul tant  

Shipp ing 



Contract  T ranspo r ta t i on  
- Truck 
- H e l i c o p t e r  - M i  sc. 

U t i l i t i e s  

Dwell i ngs 

Equipment Rental  s  

Travel  A1 1 owance 

I n  t h e  case o f  s p e c i f i c  costs ,  a l l o tmen ts  have been made on 
t h e  bas i s  o f  % g r idded  a r e a s l c l a i m  accord ing  t o  Table 1. General cos ts  
have been a l l o t t e d  accord ing t o  % t o t a l  a r e a l c l a i m  on t h e  bas i s  o f  
Table 2. 

TABLE 1 
PERCENT TOTAL LINE CUT PER CLAIM 

Claim 

Stewart  1 
Stewart  2 
Stewart  3 
Stewart  9 
Tota l  

Claim 

Stewart  1 
Stewart  2 
Stewart  3 
Stewart  4 
Stewart  5 
Stewart  6 
Stewart  7 
Stewart  8 
Stewart  9 
Stewart  10 
Stewart  11 
Stewart  12 
Stewart  13 
Jock 1 
Jock 2 

Tota l  L i ne  Cut (m) % To ta l  L i ne  

TABLE 2 
PERCENT TOTAL AREA PER CLAIM 

U n i t s  Acres Hectares % Area 

9.44 
9.44 
9.44 
2.84 
9.44 
7.54 
5.66 
9.44 
9.44 
9.44 
9.44 
3.77 
1.89 
0.48 
0.48 



TABLE 2 (CONT'D) 

Claim U n i t s  Acres 

Reverted Crown Grants 

Houl t o n  L4626 1 
Pr incess No. 1 

L4627 1 
Margie L5144 1 
Royal L5322 1 
Free S i l v e r  

L2902 1 
Ruby L2904 
To ta l  s 215 

COST BREAKDOWN 

1. Labour 

Company 
Non-Company 

TABLE 
TIME DISTRIBUTION 

I tem - # ManDays 

Speci f i c 

Deta i  1 ed Geologic Mapping 42 
Geophysics ( I P  Survey) 24 
Diamond D r i l l i n s  

40 - Core ~ o ~ ~ i n ~  
- Core S p l i t t i n g  

& ~ a m p l  i ng 
Trench Sampl i ng 
L i n e c u t t i n g  

To ta l  

General 

Road Bui 1 d i  ng 
Logging 
Prospec t ing  
Travel  
O f f i c e  
Mobi l izat ion/demob 

z a t i o n  
Reconnaissance 
Cook/cookls he lpe r  

To ta l  s 

Grand To ta l  

ili- 
6 0 
20 

160 - 
336 

Hectares 

18.61 

20.90 
12.54 
20.90 

22.65 

% Area 

0.35 

0.40 
0.24 
0.41 

0.43 

% To ta l  

6.1 
3.5 

5.8 

23.3 
11.6 
0.9 

51.2 

3.0 
1.0 
1.2 
2.9 
5.8 

8.7 
'2.9 

23.3 
47.8 

100.00 



2. F i e l d  Equipment 

Items i nc l uded  are:  
Axes, F l  aggi  ng , Compasses, F i e l d  
Tes t i ng  K i t s ,  etc.  

I tems i nc l uded  are:  
Penci ls ,  Pens, Mylar,  Notebooks 

4. Fuel and Lub r i can t s  

Items i nc l uded  are:  
Stove o i  1  , Gas01 ine ,  Naptha 

5. Camp M a t e r i a l s  

Items i nc l uded  a re :  
Grocer i  es , Lumber, Tents 

6. General Cont rac t  Serv ices 

Items i nc l uded  are:  
Hot Shot Serv ices,  Cour ier ,  Etc. 

7. Road Loca t ion /Cons t ruc t ion  

Items inc luded  are:  
Cat Time, T rave l  Time, Cu l ve r t s  

8. R igh t  o f  Way Cleanup/Logging 

Items i nc l uded  are:  
Wages, Cat Time, Sk idder  Time, Travel  

9. Diamond Core D r i l l  i n g  

Items i nc l uded  are:  
Footage Rate, Test ing,  Downhole Losses 

10. Geophysical Survey ( IP )  

Items i nc l uded  are:  
Cont rac t  Serv ices from Phoenix Geophysics 

11. Geochemical Assays (MoS2, WO3) 

I tems i nc l uded  are:  
600 samples o f  diamond d r i l l  core, b u l k  
t r e n c h  sampl es 



12. Geolog ica l  Consul tant  

F. E. Mutsch ler  

13. L i n e c u t t i n g  

I tems i nc l uded  a re :  
Contract  Services, Pearson/Gallagher Ltd. 

14. Shipp ing 

Items i nc l uded  are:  
Shipment o f  diamond d r i l l  co re  samples 

15. Contract  T ranspo r ta t i on  

Truck, He1 i copter ,  M i  sc. 

16. U t i l i t i e s  

Items i nc l uded  are:  
Telephone t o 1  1 s, E l e c t r i c i t y ,  Land Rental  

17. Dwe l l ings  

Items inc luded  a re :  
T r a i  1  e r  Rental  , T r a i  1  e r  Transpor t  

18. Equipment Rental  s  

Items i nc l uded  a re :  
Compressor Rental ,  Jackleg, A i r  Hose 

19. Travel  A1 1 owance 

Items i nc l uded  are:  
Hote l  Costs, T rave l  t o  and f rom Work Area 

TOTAL : 



TABLE OF COSTS 
Y M I R :  1981 

Labour 
F i e l d  Equipment 
Fuel and Lubr ican ts  
O f f i c e  Ma te r i a l  s  (Suppl i e s )  
Camp Ma te r i a l  s  (Suppl ies)  
General Contract  Services 
Road Locat ion/Construct ion 
R igh t  o f  Way C l  eanup/Loggi ng 
D i  amond Core D r i  1  1 i ng 
Geophysics ( I P  Survey) 
Geochemistry (Ana lys is )  
Geological  Consultant 
L i n e c u t t i n g  
Shipping 
Contract  T ranspor ta t ion  

Truck 
He1 i c o p t e r  
M i  scel  1  aneous 

U t i l i t i e s  
Dwell i ngs 
Equipment Rentals 
Travel A1 1 owance 

TOTAL : 



SPECIFIC COSTS/CLAIM 

I Tota l  
G r i d  

Claim Area/Cl aim 

Stewart  1 3.70 
Stewart  2 89.44 
Stewart  3 3.89 
Stewart  9 2.47 

TOTAL 100.00 

Geophysics 
I P  Survey 

$ 880.85 
21,292.48 

926.09 
707.08 

L i n e c u t t i n g  

$ 712.25 
17,217.20 

748.82 
571.73 

Diamond 
D r i l l i n g  

$ 4,794.06 
115,886.69 

4,040.24 
3,848.21 

Geochemical 
Analys i  s 

$ 452.63 
10,941.42 

475.87 
363.33 

Labour 

$ 600.96 
14,526.97 

631.82 
482.39 

To ta l  s 

$ 7,440.75 
179,865.26 

7,822.84 
5,972.74 



COST DISTRIBUTION/CLAIM 

Cla im 

Stewar t  1 
Stewar t  2 
Stewar t  3 
Stewar t  4 
Stewar t  5 
Stewar t  6 
Stewar t  7 
Stewar t  8 
Stewar t  9 
Stewar t  10 
Stewar t  11 
Stewar t  12 
Stewar t  13 
Jock 1 
Jock 2 

Reverted Crown Grants 

S p e c i f i c  Costs General C,osts 

$ 7,440.75 $ 12,268.43 
179,865.26 12,268.43 

7,822.84 12,268.43 
3,677.93 

12,268.43 
9,799.15 
7,355.86 

12,268.43 
12,268.43 
12,268.43 
12,268.43 
4,899.57 
2,456.29 

623.82 
623.82 

Houl t o n  
Pr incess  No. 1 
Maggi e  
Royal 
Free S i  1  ver/Ruby 

To ta l  s  $201,101.59 

To ta l  

$ 19,709.18 
192,133.69 

20,091.27 
3,677.93 

12,268.43 
9,799.15 
7,355.86 

12,268.43 
12,268.43 
12,268.43 
12,268.43 

4,899.57 
2,456.29 

623.82 
623.82 



POLITICAL UNIT ............................................................... 

I A 1 
ADDITIONAL INFO.: 

LANDMARKS: 
CLAIMIPERMIT NO.: OTHER FEATURES: 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 
PAGE OF 2 

DRILL HOLE OR SECTION DATA RECORD PROJECT NAME: Ymi r 
PROJECT NO.: 3191K 
HOLEISEC. NO.: 81-1 

WORK DONE Name Dates Remarks 

LITHOLOGY, Tanturo, Slructur~. M~nwral~zat~on (L~tholop) Structural Anal# 
SYMBOL C.A.101p 0 . . . . . . . .  , 

O V E R B ~ R D E N  

DRILLING: D. W. Cabtes 

LOGGING: She1 1 Canada Resources L td .  

QUARTZ MONZONITE PORPHYRY I 
- c o a r s e l y  p o r p h y r i t i c  (k -spar ,  p l a q )  - zoned phenoc rys t s  @ 1.0 - 3.0 cm i n  l e n g t h  
- groundmass med. t o  f i n e  g r a i n e d  - moderate s e r i c i t e  a l t e r a t i o n  i m p a r t i n g  da rk  

t o  l i m e  green c o l o r a t i o n  t o  b o t h  groundmass 
and phenocrys ts  (emphasis zon inq  i n  pheno- 

ASSAYING: Geo A n a l y t i c a l  Se rv i ces  s 

FIELD 
LOCATION 

SURVEY 
GRID 

c r y s t s  - phenocrys ts  p e r t h i t i c  - p r e f e r e n t i a l  a1 t e r a t i o n  ( s e r i c  
zonal  boundar ies  

- t r a n s e c t e d  by spo rad i c  q u a r t z  
work - spo rad i c  mo-py a long  f r a c t u r e s  

- c o n t a i n s  s p e s s a r t i n e  g a r n e t  as 
seg rega t i ons  w i t h i n  m a t r i x  

5.7 - 6.1 - A p l i t e  

i t e )  a l o n g  I 

LATITUDE 

49015'  
+0+21 N 

i r r e g u l a r  

PHASE I 1  BRECCIA 

DEPARTURE 

1170151 
-0+20 E 

- g r a d a t i o n a l  c o n t a c t  f r om s e v e r e l y  a l t e r e d  
q u a r t z  monzoni t e  

- 1.0 m b leached zone @ c o n t a c t  - b l e a c h i n q  appears t o  be superimposed on 
s e r i c i t e  a1 t e r a t i o n  

- c o n t a i n s  a n q u l a r  f ragments  o f  q u a r t z  mon- 
z o n i t e  po rphy ry  (qmp) h o r n f e l s ,  s k a r n i f i e d  
h o r n f e l  s, a p l  i t e ,  and m o l y b d e n i t e - p y r i t e  - m a t r i x  composed o f  i n t e r l o c k i n g  qua r t z -p lag -  
k -spar -carbonate  s e r i c i t e - p y r i t e - m o l y b d e n i t e  - c a l c i t e  p r e c i p i t a t i o n  p e r v a s i v e  b u t  con- 
f i n e d  t o  patches 

- moderate t o  i n t e n s e  s e r i c i t i z a t i o n  o f  
p l a g i o c l a s e  - i n  p l a c e s  r e c r y s t a l l i z e d  t o  
muscov i t e  

- spo rad i c  g r a n u l a t i o n  - t r a n s e c t e d  by spo rad i c  q t z  (mo-py) stockwork 

I FROM ... 

ELEVATION IDATUMI ------- 
1607.5 

NT. 
Y FT - 

3 
3 
3 
3 
3 
3 
3 
1 
1 
1 

1 
1 
1 

SYMBOLS AND ABBREVIATIONS -- - - -. . - - SHEET INTERVAL lrom 10 

LIVNO62V 

BEARING 

150° 
AZ. 0 

INCLINATION 

45O 

LENGTH 

11- 



LAN M A R K S :  

CLAlMlPERMlT NO.: LOGGED BY: OTHER FEATURES: 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 
PAGE 2 OF 2 

DRILL HOLE OR SECTION DATA RECORD PROJECT NAME: Y r n i  r 
PROJECT NO.:- 3191K 

POLITICAL UNIT ................................................................. 
HOLEISEC. NO.: 81-1 

LONGITUDE 
5 ." 

WORK DONE Name Dates Remarks 

LITHOLOGY. T~xtur*.Structur*. M~mraltzat~on IL~thologl 

MIN IDEG.LON~ MIN LOGGING: 

A I 

. . . . , . . . .  ( 
- t ransected by peqmatic segreqat ions o f  

q t  z-py (PO) - fe l  dspar 

QUARTZ MONZONITE PORPHYRY 

ADDITIONAL INFO.: ASSAYING: 

- sharp c o n t a c t  B 45" t o  C.A. - as f rom 4.1 t o  28.6 
63.6 - 69.1 - random c r a c k l e  stockwork con- 

t a i n i n q  qtz-py-mo 
- q t z  ve ins  con ta in  carbonate 

r ibbon  s t r u c t u r e s  and ve in  
selvages 

76.7 - 78.2 - in tense  random MoS2 bear ing 
q u a r t z  stockwork zone - c h l o r i t i c  a l t e r a t i o n  a long 
f r a c t u r e s  

76.7 - 83.1 - in tense  s e r i c i t e  a l t e r a t i o n  
85.5 - 89.6 - spessar t i ne  garnet  a lonq f r a c -  

tu res ,  a s  i r r e q u l a r  segregat ions 
83.5 - 89.6 - random MoS2 bear ing  q u a r t z  

s tockwork  

FIELD 
LOCATION 

SURVEY 
GRID 

114.6 - END OF HOLE 

DEPARTURE 

E 

LATITUDE 

N 

Structural Anal* 
8YMBOL c.A.101~ 0 

SAMPLE 
No. 

ELEVATION IDATUMI 

SYMBOLS AND ABBREVIATIONS - -- --- - - - - - - -- - - -- SHEET INTERVAL lrom 10 

BEARING 

AZ. 

INCLINATION LENGTH 



SHELL CANADA LIMITED - MINERALS DEPARTMENT 
PAGE 2 

DRILL HOLE OR SECTION DATA RECORD OF - 
PROJECT NAME: Ylni 

POLITICAL UNIT. PROJECT NO: 3191K ............................................................ 

LONGITUDE WORK DONE Name Dater Remarks 
HOLEISEC. NO. -Cr [ lH  81-2 

LANDMARKS: 
CLAIMIPERMIT NO.: OTHER FEATURES: 

DRILLING. D. W. Coates LATITUDE DEPARTURE ELEVATION (DATUM) BEARING 

SHELL CANADA LIMITED - I 
DRILL HOLE OR SECTIUN U A l A  HtCUHD 

PROJECT NAME: Ylni 

POLITICAL UNIT. PROJECT NO: 3191K ............................................................ 

LONGITUDE WORK DONE Name Dater Remarks 
HOLEISEC. NO. -Cr [ lH  81-2 

DEPTH 

DRILLING. D. W. Coates LATITUDE DEPARTURE ELEVATION (DATUM) BEARING 

LITHOLOGY. Tmxcure, Structure. M~mnl~zat~on IL~thologl 

I . . . . l  

OVERBURDEN 
QUARTZ MONZONITE PORPHYRY 
- as i n  ho le  81-1 
- c o a r s e l y  p o r p h y r i t i c  ( k - spa r -p lag )  - in tense s e r i c i t i c  a1 t e r a t i o n  
PHASE I 1  B R E C C I A  
- sharp con tac t  P 80" t o  C.A. 
- s i m i l a r  t o  t h a t  i n t e r s e c t e d  i n  81-1 
- MoS2 content lower  than 81-1 
- i n tens l y  s e r i c i t i z e d  fragments o f  qmp occur  

ad jacent  t o  una l te red  f ragments  o f  sim. 
composit ion - i n d i c a t e s  a l t e r a t i o n  occurred p r i o r  t o  
b r e c c i a  event 

- t ransected by sporadic  py-mo b e a r i n q  

stockwork zone O 32' t o  CA 

INCLINATION 

QUARTZ MONZONITE PORPHYRY 
- as i n  p rev ious  ho le  81-1 
- a l t e r a t i o n  i n t e n s i t y  h i q h l y  v a r i a b l e  - th ree  types o f  q u a r t z  monzonite porphyry 

-.-. - 
LOGGING: She1 1 Canada Resources L 

ADDITIONAL INFO.: 

- -  
FIELD 

LOGGING: She1 1 Canada Resources L td .  LOCATION 4g015' 117"15' 1608.5 140" 
A SURVEY 0+06 N -0+34 E AZ. 0 

ADDITIONAL INFO.: ASSAYING: Geo A n a l y t i c a l  Se rv i ces  (Chemex Labs 

LENGTH INCLINATION 

1. f i n e  gra ined equigranul  a r  
2. medium grained p o r p h y r i t i c  
3. megacrys t ic  

LENGTH 

- one phase g r a d a t i o n a l  i n t o  nex t  - t ransec ted  by numerous f i n e  gra ined 
a p l i t i c  bands ie .  i d e n t i c a l  compos i t ion  
t o  qmp 

67.1 - 67.8 - s i l i c i f i e d  zone 
- most q t z  ve ins  c o n t a i n  

s c a t t e r e d  MoS2 min .  w i t h  py. 
MoS2 f i n e l y  d i ssemina ted  
th rouqhou t  qmp i n  i n t e n s l y  

a l t e r e d  s e c t i o n s  
- v e i n l e t s  o f f s e t  by  up t o  1 cm 

a lonq f r a c t u r e  p lanes  

-45" 

Structurml Angle 
SYMBOL C.A.IDip 9 

92.3 m 

SAMPLE 
No. 

- 
INT. 
N F l  - 

- 

- 
REC- 
VE R - 

- 

ASSAY 

MoS7(Z]  
E S U L l  

syweoLs AND (1) Geo A n a l y t i c a l  Se rv i ces ;  ( 2 )  Chemex Labs  ( A l b e r t a )  L td .  
-- - - - - - - - - -- - - - -- .- SHEET INTERVAL. from ....... to .... 



POLITICAL UNIT. 

ADDITIONAL INFO.: 

CLAIMIPERMIT NO.: 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 
PAGE 

2 2 
OF - 

DRILL HOLE OR SECTION DATA RECORD PROJECT NAME: Ymi 
PROJECT  NO.:.^?? 
HOCEISEC. NO.: OD" 81-2 

WORK DONE Name Dates Remarks . I 1 

LANDMARKS: 

LOGGED BY: OTHER FEATURES: 

DRILLING: 

LOGGING: 

DEPTH LITHOLOGY. Texture. Structure. M~wr.lwetmn (L~tholop) 

ASSAYING: 

FIELD 
LOCATION 

SURVEY 
GRID 

. . . . I . . ' ' #  

92.3 - END OF HOLE 

Structurml Angle 
;YMBOL C.A.IDio Q 

LATITUDE 

N 

S A ~ L E  FROM ............. 
No. TO .................. 

SHEET INTERVAL: from ........ 10 ............ 

YVrJ062V 

DEPARTURE 

E 

ELEVATION (DATUM) BEARING 

AZ . 

INCLINATION LENGTH 



SHELL CANADA LIMITED - MINERALS DEPARTMENT . 1 -- 7 

DRILL HOLE OR SECTION DATA RECORD 

DEPTH 

PROJECT NO.: 3191K 
POLITICAL UNIT: ...................... ............. ........................... HOLEISEC. NO.. DDH 81-3 
I 

LATITUDE LONGITUDE WORK DONE Name Dates Remarks 

LITHOLOGY. Taxture, Structure, Monnluzat~on ILitholqL 

b . . . , . . . . 
WERBURDEN 
'HASE I1  BRECCIA 
, s i m i l a r  t o  81.2 
. con ta ins  angular  po lym ie l  f ragments i n  f i n e  

t o  medium gra ined m a t r i x  
, MoS2 disseminated throughout  m a t r i x  
, m inor  i nc rease  toward f o o t w a l l  

t ransec ted  by p e g m a t i t i c  q t z - f e l d s p a r  
segregat ions (W-Py-Po) 
v a r i a b l e  degrees o f  a l t e r a t i o n  between qmp 
fragments 

8.6 - MoS2 con ten t  decreases d r a m a t i c a l l y  - hornfe l  s i c  f ragments we1 1 prepared, 
f r a c t u r e s  have bleached envelopes @ 
5 mm t h i c k n e s s  

,1.1 - 41.2 - q u a r t z  v e i n l e t  shows MoS2 s e l -  
vages a long q t z  h o r n f e l s  c o n t a c t  
bu t  absent O qmp/qtz c o n t a c t  - open spaces f i l l e d  w i t h  py, po - conc. o f  MoS2 P lower  con tac t  

Y) 

. A 

)UARTZ MONZONITE PORPHYRY 
as i n  p rev ious  h o l e  81-2 

, bleached appearance i n  severa l  p laces,  f i n e  
gra ined r e c r y s t a l l i z e d  as 'bands' P 41° t o  
58' t o  C.A. 
spessar t i ne  ga rne t  as segregat ions and 
ve ins throughout  
i n tense  s e r i c i t e  a l t e r a t i o n  assoc ia ted  w i t h  
random quar t z  stockwork and assoc ia ted  k-spar 

ADDITIONAL INFO.: A S ~ A ~ l N ~ :  Chemex Labs ( A l b e r t a )  Ltd. 
Geo A n a l y t i c a l  S e r v i c e s  LANDMARKS: 

CLAIMIPERMIT NO.: LOGGED BY: G. W. Turner OTHER FEATURES: 

Structural Angla 
YMBOL C.A.IDIP O 

, ,GRID 

DEPARTURE 

4g015' 

-0 t53 E 

FIELD 
L ~ A T I O N  

SURVEY 

FROM . 
TO 

0.6- 1.6 
1.6- 2.6 
2.6- 3.6 
3.6- 4.6 
4.6- 5.6 
5.6- 6.6 
6.6- 7.6 
7.6- 8.6 
8.6- 9.6 
9.6-10.6 

10.6-11.6 
11.6-12.6 
12.6-13.6 
13.6-14.6 
14.6-15.6 
15.6-16.6 
16.6-17.6 
17.6-18.6 
18.6-19.6 
19.6-20.6 
20.6-21.6 
21.6-22.6 
22.6-23.6 
23.6-24.6 
24.6-25.6 
25.6-26.6 
26.6-27.6 
27.6-28.6 
28.6-29.6 
29.6-30.6 
30.6-31.6 
31.6-32.6 
32.6-33.6 
33.6-34.6 
34.6-35.6 
35.6-36.6 
36.6-37.6 
37.6-38.6 

LATITUDE 

117O15' 

-0 t07 N 

- 
NT. 
I1 FT. - 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

ELEVATION IDATUM) ------- 
1611.7 

, 

REC- 
)VERY M ~ S  ( I  - 
100% 0.096 
100% 0.496 
100% 0.054 
100%:0.001 
100% 0.335 
100% 0.576 
100% 1.064 
100% 0.274 
100% 0.224 
100% 0.083 
100% 0.012 
100% 0.192 
100% 0.206 
100% 0.192 
100% 0.121 
100% 0.037 
100% 0.104 
100% 0.200 

A S S A Y  

MoS2(L)I 
E S U L T  

LENGTH 

. 

BEARING 

140" 
AZ. 0 

syuBoLs AND ABBREVIATIONS - ( I )  Geo A n a l y t i c a l  - Services - - . - - Ltd.; - --- ( 2 )  . - Chemex Labs ( A l b e r t a )  L td .  - -- -- -- -- - - - SHEET INTERVAL horn 10 

INCLINATION 

-45O 



POLITICAL UNIT.. ........................ .................. .......... ..... 

ADDITIONAL INFO.. 

LANDMARKS: 
CLAlMlPERMlT NO.: LOGGED BY: OTHER FEATURES: 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 
PAGE 2 

DRILL HOLE OR SECTION DATA RECORD OF - 
PROJECT NAME: Ymi r 
PROJECT NO.: 3191K 
HOLEISEC. NO.: 00H81-3 

WORK DONE Name Dales Remarks 

DEW" I LITHOLOGY. Texture. Structure. M~rmraI~zatmn (L~tholop) 

DRILLING. 

LOGGING: 

a1 t e r a t i o n  envelopes 
- numerous a p l i t e  segregat ions 
72.6 - 75.7 - f r e s h  a m ~ / a r a n o d i o r i t e  . . . "  - spessar t i ne  as d i ssemina t ions  

throughout re1 a t i v e l y  f r e s h  
rock 

ASSAYING: 

FIELD 
LOCATION 

SURVEY 
GRID 

NO OF HOLE 

Structural Anpla 
SYMBOL C.A.IDip 

LATITUDE 

N 

- 
INT. 
N FT - 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

A S S A Y  

T 

DEPARTURE 

E 

SYM9OLS AND ABBREVIATIONS - . - - - - _  
- .  -- _ ~ _. SHEET INTERVAL: from ........ . to .... .. . ... 

MVNO82V 

ELEVATION (DATUM) - - - -  BEARING 

AZ. 

INCLINATION LENGTH 



SHELL CANADA LIMITED - MINERALS DEPARTMENT 
DRILL HOLE OR SECTION DATA RECORD 

POLITICAL UNIT- 
PROJECT NO.: 3191K 
HOLEISEC. NO. DDH 81-4 

WORK DONE Name Data Remarks 

DRILLING. D. C O a t e ~  

LOGGING: S h e l l  Canada Kesources L td .  

I 

Y 
FIELD 
LOCATION 
SURVEY 
caln 

LATITUDE I - LONGITUDE 

LSD SEC TWP 1 RGE 6 M 

I ?NIT 1. I No I L f p k  . 
t: 1 SEC 1 MIN IOEG  LON^ MIN - 
I- 
ADDITIONAL INFO.: 

LATITUDE 

117O15' 

-0+25 N 
ASSAYING: Chemex Labs (A1 b e r t a )  Ltd.  

(Geo A n a l y t i c a l  Se rv i ces  Ltd.) LANDMARKS: 

OTHER FEATURES: 

DEPARTURE 

4g015' 

-0+63 E 

CLAlMlPERMlT NO.: LOGGED BY: G. W .  Turner  

ELEVATION (DATUM) 

1614.0 

- 
ORh 
lNlT - 

- 

FROM ............. 
TO .............. 

1.2- 2.2 
2.2- 3.2 
3.2- 4.2 
4.2- 5.2 
5.2- 6.2 
6.2- 7.2 
7.2- 8.2 
8.2- 9.2 
9.2-10.2 

10.2-11.2 
11.2-12.2 
12.2-13.2 
13.2-14.2 
14.2-15.2 
15.2-16.2 
16.2-17.2 
17.2-18.2 
18.2-19.2 
19.2-20.2 
20.2-21.2 
21.2-22.2 
22.2-23.2 
23.2-24.2 
24.2-25.2 
25.2-26.2 
26.2-27.2 
27.2-28.2 
28.2-29.2 
29.2-30.2 
30.2-31.2 
31.2-32.2 
32.2-33.2 
33.2-34.2 
34.2-35.2 
35.2-36.2 
36.2-37.2 
37.2-38.2 
38.2-41.2 
41.2-44.2 

BEARING 

140 

AZ. 0 

DEPTH LITHOLOGY, Tmxturr. Structum. Mwmmltzmt~on (Lttholog) 

INCLINATION 

-45 

SAMPLE 
No. 

51-4-178 
4-179 
4-180 
4-181 
4-182 
4-183 
4-184 
4-185 
4-186 
4-187 
4-188 
4-189 
4-190 
4-191 
4-192 
4-193 
4-194 
4-195 
4-196 
4-197 
4-198 
4-199 
4-200 
4-201 
4-202 
4-203 
4-204 
4-205 
4-206 
4-207 
4-208 
4-209 
4-210 
4-211 
4-212 
4-213 
4-214 
4-215 
4-216 

LENGTH 

78.0 

E S U L T  

I . . ' . l  
OVERBURDEN 
PHASE I 1  BRECCIA 
- as i n  p r e v i o u s  h o l e s  - angu la r  p o l y m i e l  f ragments  o f  q u a r t z  

monzon i te  porphyry ,  ho rnve l  s, ska rn  
f e l d s p a r  po rphy ry  

10.6 - 11.2 - f e l d s p a r  po rphy ry  dyke? @ 
56" t o  C.A. - MoS2 c o n t e n t  dec reas ing  rap-  
i d l y  downhole i e  weak ly  
d i ssemina ted  @ 16.0 m 

24.4 - qmp fragment c o n t a i n i n g  t r u n c a t e d  
MoS2 b e a r i n g  q u a r t z  v e i n l e t  

28.9 - wash zone 
22.8 - i d i o m o r p h i c  p y r i t e  

- a l t e r a t i o n  i n t e n s i t y  h i g h l y  v a r i a b l e  - MoS2 c o n t e n t  appears t o  be i n c r e a s i n g  
toward l ower  c o n t a c t  

QUARTZ MONZONITE PORPHYRY 
- as i n  p r e v i o u s  h o l e s  
50.8 - 51.2 - i n t e n s e  s e r i c i t i c  a l t e r a t i o n  

w i t h  a s s o c i a t e d  d i ssemina ted  
MoS2 - b leached zones th roughou t  

52.1 - 62.5 - s i l i c i f i e d  zone w i t h  MoS2 
as p a i n t  a l o n g  d r y  f r a c t u r e  

54.2 - decrease i n  a l t e r a t i o n  i n t e n s i t y  

57.0 - 67.6 - a p l i t e  dyke 

AND ( 1 )  Geo A n a l y t i c a l  Se rv i ces ;  ( 2 )  Chemex Labs ( A 1  b e r t a )  L td .  
- - - - - - - - - - - - -- -. - -- SHEET INTERVAL lrom 

to 



POLITICAL UNIT. ....... . ....... ................... . ..... ....... 

I SI $ [ LATITUDE 1 LONGITUDE 

ADDITIONAL INFO.: 

LANDMARKS: 

CLAIMIPERMIT NO.: LOGGED BY: OTHER FEATURES. 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 
PAGE 2 OF 2 

DRILL HOLE OR SECTION DATA RECORD PROJECT NAME. Ymi r 
PROJECT NO..- 3191K 
HOLEISEC. NO.. DDH 81-4 

WORK DONE Name Dates Remarks 

LITHOLOGY. Tmrtura. Structurm. M~mra I~za t~on  (L~thologl 

DRILLING. 

LOGGING: 

I 
Structural Anal. 

SYMBOL C.A.IDio O 

.ND OF HOLE 

I . . . . ,  

N E AZ. 

ASSAYING: 

WMPLE 
No. 

FIELD 
LOCATION 

SURVEY 

LATITUDE DEPARTURE 

REC- 
VERI - 
00% 
DO% 
DO% 
00% 
DO% 
DO% 
00% 
DO% 
00% 
00% 
00% 

:ROM .......... 
r o .  . . .... .......... 

14.2-47.2 
17.2-50.2 
50.2-53.2 
53.2-56.2 
56.2-59.2 
59.2-62.2 
52.2-65.2 
i5.2-68.2 
58.2-71.2 
71.2-74.2 
74.2-78.0 

A S S A Y  

0.013 
0.012 

ELEVATION (DATUM) ~ - ~ ~ ~ ~ -  

INT. 
IN FT. 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

BEARING INCLINATION LENGTH 



POLITICAL UNIT .......... . ............ 

I LATITUDE I LONGITUDE 1 1 

1 I 
ADDITIONAL INFO.: 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 
DRILL HOLE OR SECTION DATA RECORD 

WORK DONE Name Dstrr Remarks 

DRILLING: 0. W. Coates 

LOGG~NG: She1 1 Canada Resources Ltd. 

ASSAYING: Geo A n a l y t i c a l  Serv ices Ltd. 

PAGELOF 2 
PROJECT NAME: Ymir - - 

PROJECT N O . : A ~ ~ K  
HOLEISEC. NO.: DDH 81-5 

LANDMARKS: 

CLAIMIPERMIT NO.: LOGGED BY: G' Turner OTHER FEATURES: 

FIELD 
LOCATION 
SURVEY 
GRID 

LITHOLOGY. Tartura.Structun, M~mralizat~on (Lithologl Structural Awl* 
SYMBOL C.AJDip Q . . . , . . . . , 

OVERBURDEN 
MIXED QUARTZ MONZONITE PORPHYRY/HORNFELS 
- g rada t iona l  c o n t a c t  between q u a r t z  

monzonite porphyry  and h o r n f e l s  - h o r n f e l s i c  f ragments c o n t a i n  p y r i t i c  
q u a r t z  stockwork (tr MoS2). - bedding B 37' t o  C.A. - some s k a r n i f i e d  fragments (ga rne t -d iops ide )  
1 i k e l y  o r i q o i n a t e  f rom Arrow Tungsten 
skarn - q u a r t z  monzonite f i n e  g ra ined  (a lmost  
a p l i t i c )  s i l i c i f i e d  and con ta ins  t r a c e  
amounts o f  d isseminated p y r i t e - m a f i c  
component a1 t e r e d  t o  c h l o r i t e  - some secondary b i o t i t e  

24.7 - q u a r t z  monzonite becoming p o r p h y r i t i c  
27.7 - 28.2 - i n t e n s e  s e r i c i t e  a l t e r a t i o n  

w i t h  assoc ia ted  qtz-mo 
stockwork 
Note: molybdeni te  as f i n e  
d i ssemina t ions  assoc ia ted  w i t h  
p y r i t e  i n  h i g h l y  a l t e r e d  s e c t i o n s  
o f  q u a r t z  monzoni t e  porphyry  

LATITUDE 

117'15' 

0+05 N 

QUARTZ MONZONITE PORPHYRY I 
- h i g h l y  v a r i a b l e  degree o f  s e r i c i t i c  

a1 t e r a t i o n  - as i n  p rev ious  ho les  

DEPARTURE 

49'15' 

0+39 E 

PHASE I 1  BRECCIA 
- as i n  p rev ious  ho les  a l though  weakly 

minera l  i z e d  w i t h  molybdenum ( p y r i t e ,  
p y r r h o t i  t e )  

- molybdeni te  d isseminated throuqh m a t r i x  
- qmp fragments i n t e n s e l y  a l t e r e d  - p e g m a t i t i c  segregat ions o f  p y ,  po, q t z  

and k-spar occur throughout  
- s e r i c i t i z a t i o n  i n c r e a s i n g  downhole 

I . . . . ,  I 

ELEVATION (DATUM) 

1593.0 

SAMPLE 
No. 

11-5-228 
5-229 
5-230 
5-231 
5-232 
5-233 
5-234 
5-235 
5-236 
5-237 
5-238 
5-239 
5-240 
5-241 
5-242 
5-243 
5-244 
5-245 
5-246 
5-247 
5-248 
5-249 
5-250 
5-251 
5-252 
5-253 
5-254 
5-255 
5-256 
5-257 
5-258 
5-259 
5-260 
5-261 
5-262 
5-263 
5-264 
5-265 

FROM . . . . . . . 
TO . . . . . . . . . . . . . . . . 

26.0-27.0 
27.0-28.0 
28.0-29.0 
29.0-30.0 
30.0-31.0 
31.0-32.0 
32.0-33.0 
33.0-34.0 
34.0-35.0 
35.0-36.0 
36.0-37.0 
37.0-38.0 
38.0-39.0 
39.0-40.0 
40.0-41.0 
41.0-42.0 
42.0-43.0 
43.0-44.0 
44.0-45.0 
45.0-46.0 
46.0-47.0 
47.0-48.0 
48.0-49.0 
49.0-50.0 
50.0-51.0 
51.0-52.0 
52.0-53.0 
53.0-54.0 
54.0-55.0 
55.0-56.0 
56.0-57.0 
57.0-58.0 
58.0-59.0 
59.0-60.0 
60.0-61.0 
61.0-62.0 
62.0-63.0 
63.0-64.0 

BEARING 

157 
AZ. 0 

A S S A Y  R E S U L T S  

_I_ 
SYMBOLS AND ABBREVIATIONS - -. - - --- . - - - - - - - -. . - - - - -- - - . SHEET INTERVAL lrom 10 

MVNOWV 

INCLINATION 

-45 

LENGTH 

113.7 



POLITICAL UNIT .......... . . .......... 

LATITUDE LONGITUDE 

, 
1 A I A I 
ADDITIONAL INFO.: 

CLAIMIPERMIT NO.: 
LANDMARKS: 

LOGGED BY: OTHER FEATURES: 

SHELL CANADA LIMITED - MINERALS DEPARTMENT PAGEL OF - 2 
DRILL HOLE OR SECTION DATA RECORD PROJECT NAME., Ymi 

PROJECT NO.: . 3191K 
HOLEISEC. NO. DD" 81-5 

WORK DONE Name Dares Remarks 

QUARTZ MONZONITE PORPHYRY 
- moderate t o  i n t e n s e  s e r i c i t i z a t i o n  
- c o n t a c t  @ 35O t o  C.A. - as i n  p r e v i o u s  h o l e s  - spo rad i c  q t z  mo py s tockwork  

DRILLING: 

LOGGING. 

ASSAYING: 

SAMPLE 
No. 

%1-5-266 

FROM ... . . ... . . ... 
TO . . . . . . . . . . . . . . . 
64.0-65.0 
65.0-66.0 
66.0-67.0 
67.0-68.0 
68.0-69.0 
69.0-70.0 
70.0-71.0 

E S U L T  

FIELD 
LOCATION 
SURVEY 
GRID 

NT.  REC. A S S A Y  R 
U FT. OVERY' MoS7 

1 100% 0.07 

DEPARTURE 

E 

LATITUDE 

N 

ELEVATION (OATUMI ------- BEARING 

AZ. 

lNCLlNATION LENGTH 



POLITICAL UNIT: .... .. .............. 

LA I A I 
ADDITIONAL INFO.: 

LANDMARKS: 
CLAlMlPERMlT NO.: LOGGED BY: G. Turner OTHER FEATURES: 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 
PAGE OF. ------ 2 

DRILL HOLE OR SECTION DATA RECORD PROJECT N A M E . - Y ~ ~  r 
PROJECT ~ 0 . . 3 1 9 1 K  
HOLEISEC. NO.: 81-6 

WORK DONE Name Dates Remarks 

LITHOLOGY. Taxtura. Structure, M~mralwmon IL~thologl 

I ' . ' . I  

OVERBURDEN 
MIXED QUARTZ MONZONITE PORPHYRY/HORNFELS 
- con tac t  between qmp/hornfels - sedimentary i n c l u s i o n s  a re  s k a r n i f i e d  

(garnet -d iops ide)  - qmp very  f i n e  g ra ined  w i t h  some p y r i t e  as 
d isseminat ions 

26.2 - q u a r t z  v e i n  c rosscu ts  b o t h  qmp and 
ho rn fe l s .  MoS2 appears t o  have come 
ou t  o f  s o l u t i o n  p r e f e r e n t i a l l y  a long  
t h e  v e i n l h o r n f l e s  c o n t a c t  r a t h e r  than  
t h e  veinlqmp c o n t a c t  

PHASE I 1  BRECCIA 
- m i n e r a l i z a t i o n  c o n s i s t a n t  throughout  @ 

< 0.1% MoS2 - m i n e r a l i z a t i o n  appears t o  concen t ra te  where 
t h e  b r e c c i a  i s  most a c t i v e  i e .  @ p o i n t  where 

D. W. Coates 

LOGGING: She1 1 Canada Resources Ltd. 

f ragments a r e  smal l e s t  and most angular  - p y r i t e  as p e g m a t i t i c  segreqat ions assoc- 
i a t e d  w i t h  q u a r t z  and f e l d s p a r  

55.9 - 56.0 - b r e c c i a t e d  v e i n  @ 32O t o  co re  
a x i s  

- s e r i c i t e  a l t e r a t i o n  h i g h l y  
v a r i a b l e  i n  bo th  fragments 
and m a t r i x  

- m i n e r a l i z a t i o n  appears t o  
i nc rease  downhole toward 
lower  con tac t  

38.4 - g re i sen  pod - s e r i c i t e - p y r  
f l u o r i t e ?  - lower  con tac t  g r a d a t i o n a l  

ASSAYING: Geo A n a l y t i c a l  Serv ices L td .  

FIELD 
LOCATION 
SURVEY 
GRID 

i te -quar t z -  

i n t o  qmp 

Structural Anpla 
SYMBOL C.A.IDip Q 

LATITUDE 

117O15' 

-0+11 N 

SAMPLE 
No. 

DEPARTURE 

4g015' 

-1+24 E 

REC- 
VER' 

FROM ........... 
TO. . .. .............. 

35.0-36.0 
36.0-37.0 
37.0-38.0 
38.0-39.0 
39.0-40.0 
40.0-41.0 
41 .O-42.0 
42.0-43.0 
43.0-44.0 
44.0-45.0 
45.0-46.0 
46.0-47.0 
47.0-48.0 
48.0-49.0 
49.0-50.0 
50.0-51.0 
51.0-52.0 
52.0-53.0 
53.0-54.0 
54.0-55.0 
55.0-56.0 
56.0-57.0 
57.0-58.0 
58.0-59.0 
59.0-60.0 
60.0-61.0 
61.0-62.0 
62.0-63.0 
63.0-64.0 
64.0-65.0 
65.0-66.0 
66.0-67.0 
67.0-68.0 
68.0-69.0 
69.0-70.0 
70.0-71.0 
71.0-72.0 
72.0-73.0 
73.0-74.0 

SYMBOLS AND ABBREVIATIONS -- . 
-- - . -. - -- - - - - SHEET INTERVAL from to 

ELEVATION (DATUM1 ------- 
1591 

INT. 
IN FT 

BEARING 

157" 
AZ. 0 

INCLINATION 

-45" 

LENGTH 

126.2 



SHELL CANADA LIMITED - MINERALS DEPARTMENT 
DRILL HOLE OR SECTION DATA RECORD 

PAGE 2 OF 2 
PROJECT NAME: Ymi r 

POLITICAL UNIT: .......................................................... 

LATITUDE I LONGITUDE WORK DONE Name Date  Remarks 

DRILLING: 

LOGGING: 

ADDITIONAL INFO.: ASSAYING: 

CLAlMlPERMlT NO.: LOGGED BY: 

QUARTZ MONZONITE PORPHYRY 
- as i n  p r e v i o u s  h o l e s  

DEPTH 

LAMPROPHYRE DYKE 
- as i n  h o l e  80-3 

LITHOLOGY, Taxtura, Structure, Monra1ozation (Lotholog) 

I ' . . ' I  

QUARTZ MONZONITE PORPHYRY 
- as i n  p r e v i o u s  h o l e s  
- secondary hydro thermal  b i o t i t e  as a  

d i s s e m i n a t i o n  t h roughou t  
118.5 - 119.6 - p e r v a s i v e  k - spa r  f l o o d i n g  

EN0 OF HOLE 

Structural Angle 
iYMBOL C.A.IDip Q 

DEPARTURE ELEVATION IDATUMI BEARING INCLINATION LENGTH 

FIELD 1 1 I I I I 
L ~ A T I O N  I 
SURVEY 
GRID N E AZ . 

LANDMARKS: 

OTHER FEATURES: 

INT. 
N FT - 

E S U L T  9EC- 
VERY' Mob7 

0.03 
0.03 
0.05 
0.03 

(0.01 
0.02 
0.02 
0.03 
0.03 
0.06 
0.03 
0.03 
0.04 
0.07 
0.11 
0.12 
0.05 
0.02 
0.03 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.05 
0.02 
0.02 
0.01 
0.01 
0.02 



LANDMARKS: 
CLAIMIPERMIT NO.: LOGGED BY: G' " Turner OTHER FEATURES: 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 
PAGE OF - 1 

DRILL HOLE OR SECTION DATA RECORD PROJECT NAME. Ymi r 
PROJECT NO.: 3191K 

POLITICAL UNIT: ............................................................ HOLEISEC. NO.: DDH 81-7 

- 
ORY 
JNIT - 

- 

r .w 

25 (II 

DEPTH 

0.0-2.i 
2.7-42. 

42.8- 
62.5 

LITHOLOGY. Texture.Strunure, Momrdizat~on (Luthologl 

o 
g i  

5. 

TVERBURDEN~ 
1 MIXED QUARTZ MONZONITE PORPHYRY/HORNFELS 

- as i n  prev ious ho le  81-6 
- h i g h l y  f r a c t u r e d  - t ransected by sporadic qtz-mo stockwork - a1 t e r a t i o n  ( s e r i c i  t i c )  i nc reas ing  downhole 
- becoming i n c r e a s i n g l y  p o r p h y r i t i c  downhole 
2.7-18.0 broken core 
PHASE I 1  BRECCIA - very weakly m inera l i zed  - contact  we l l  m i l l e d  - fragments rounded - as i n  prev ious holes 

A 

PHASE I BRECCIA - sharp con tac t  w i t h  Phase I 1  Brecc ia D 45" 
t o  C.A. - fragments dominantly h o r n f e l s i c  angular - fragments c o n s i s t  o f  h o r n f e l s  ( r h y o l i t e ) ,  
qmp, a r g i l l i t e  skarn - m a t r i x  f i n e  grained, s i l i c e o u s ,  p y r i t i c  

73.5 - s e r i c i t e - b i o t i t e  a l t e r a t i o n  o f  a 
fe ldspar  porphyry fragment ( r h y o l i t e  
porphyry?) 

73.8 - tr MoS2 a long f r a c t u r e  i n  a fragment 
o f  h o r n f e l s  

QUARTZ MONZONITE PORPHYRY/HORNFELS - as from 2.7 t o  42.8 
ARGILLACEOUS QUARTZITE - t ransected by numerous p y r i t i c  f rac tu res ,  

q t z  v e i n l e t s  - bedding O 56" t o  C.A. 
QUARTZ MONZONITE PORPHYRY - medium t o  coarse gra ined 
- sporadic s e r i c i t i c  a l t e r a t i o n  as envelopes 

associated w i t h  quar tz  v e i n l e t s  & f r a c t u r e s  
QUARTZ MONZONITE PORPHYRY/HORNFELS CONTACT 
- as from 2.7 t o  42.8 
END OF HOLF 

GRID 
ADDITIONAL INFO.: - ~ e o ~ n a l y t i c a l e  e 

SURVEY 
A 

Z- LONGITUDE 

LSD 1 SEC-[ TWP 1 RGE &h 
UNIT I B NO. 1 L 1 &R 

Structurml Angle SAMPLE 
SYMBOL C.A.IDip O No. 

81-5-377 

WORK WNE Name Dates Remarks 

tl 1 SEC 1 

FROM ............ 
TO ............... 

42.0-45.0 
45.0-48.0 
48.0-51.0 
51.0-54.0 
54.0-57.0 
57.0-60.0 
60.0-63.0 
63.0-66.0 
66.0-69.0 
69.0-72.0 
72.0-75.0 

91.0-93.9 

D. W. Coates 

LOGGING: She1 1 Canada Resources Ltd. 

0+25 N 

MIN IDEG.LON~ MIN 

INT. 
N FT. 

A S S A Y  R 
I I 

L 

FIELD 
LOCATION 

1+59 E 

E S U L T  

AZ. 0 

SYMBOLS AND ABBREVIATIONS -. - - - .- - . - - - - -- - - . - - - - - -- _ SHEET INTERVAL lrom lo 

MVHWIV 

LATITUDE 

117O15' 

DEPARTURE 
ppppp 

4g015' 

ELEVATION (DATUM) 

1588.6 

BEARING 

157 

INCLINATION LENGTH - 
-45" 93.3 



.................................. POLITICAL UNIT: 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 
PAGE I OF- 2 

DRILL HOLE OR SECTION DATA RECORD PROJECT NAME: Ymi r 
PROJECT NO.: 3191K 
HOLEISEC. NO.. DDH 81-8 

WORK DONE Name Dares Remarks 

LSD 1 SEC 1 TWP 1 AGE 

1/41 UNlT 1 B 1 No. I L 

DRILLING: D. W. Coates 

LOGGING: She1 1 Canada Resources Ltd. 
L- I A I 
ADDITIONAL INFO.: 

LANDMARKS: 
CLAlMlPERMlT NO.: LOGGED BY: G. W. Turner OTHER FEATURES: 

ASSAYING: 

FIELD 
LOCATION 
SURVEY 
GRID 

7 

FORh 
UNlT - LITHOLOGY, Taxturm, Srructura, M ~ m n l ~ z ~ r ~ o n  ILlthologI 

. . . . . . . . . .  
OVERBURDEN 
HORNFELS 
- s i l i c i f i e d  - p y r i t i t c  (up t o  2.0%) f i n e  disseminated - t ransected by numerous pegmat i t i c  quar tz  

veins which a re  i n  places p y r i t e  bear ing 
- s k a r n i f i e d  i n  places (garnet-d iops ide-  

ep idote)  - a l t e r a t i o n  as s e r i c i t i c  enveloping o f  quar t  
veins - quar tz  veins have b recc ia ted  t h e  host  rock 
i n  places 

FELDSPAR PORPHYRY - Nelson fe ldspar  porphyry dyke 
PHASE I BRECCIA - as i n  ho le  81-7 - fragments m i l l e d  - set  i n  f i n e  gra ined s i l i c e o u s  m a t r i x  ( d a c i t  
- p y r i t e  as f i n e  d isseminat ions & as segregat - m a t r i x  carbonaceous - t ransected by c a r b o n a t e l p y r i t e  v e i n l e t s  
HORNFELS - as from 2.1 t o  21.4 
SKARN/HORNFELS - s k a r n i f i e d  horn fe l  s  - schis tose - carbonate r i c h  - conta ins bands o f  redd ish  schis tose mate r ia  

@ 52" t o  C.A. - conta ins p y r i t e / p y r r h o t i t e  as d isseminat ion 
& anhedral segregations - a lso  conta ins segreqations o f  b recc ia ted  
quar tz  and carbonate 

PHASE I 1  BRECCIA - as from 62.5 t o  75.4 
SKARN/HORNFELS - as from 39.2 t o  52.3 

. . . . . .  

LATITUDE 

N 

- 
NT. 
'4 FT  - 

3 

3 

3 

3 

- 

- 
REC- 
VER' 

DEPARTURE 

E 

E S U L T  DEPTH 

ELEVATION (DATUM) ------- 

Structural Anpl* 
iYMBOL C.A.IDID Q 

SAMPLE 
Wo. 

BEARING 

AZ . 

SYMBOLS AND ABBREVIATIONS - - - - - - -- - --- - - . - - - - _  SHEET INTERVAL from 10 

INCLINATION LENGTH 



SHELL CANADA LIMITED - MINERALS DEPARTMENT 9 9 

ADDITIONAL INFO.: 

DRILL HOLE OR SECTION DATA RECORD 
PAGE ' _OFL 
PROJECT NAME Ymi r 
PROJECT NO. 3191K 
HOLEISEC. NO.: DOH 81-8 

WORK DONE Name Date Remarks 
I I I I 

LANDMARKS; 
CLAIMIPERMIT NO.: LOGGED BY: OTHER FEATURES: 

DRILLING.p 

LOGGING: 

- 
ORW 
JNlT - 

- 

DEPTH 

ASSAYING: 

FIELD 
LOCATION 

SURVEY 
GRID 

LITHOLOGY. Teatw*. Str~Rure. M ~ n n l l z a t ~ o n  (L~lhologl 

, . . . , . . . . , 
PHASE I BRECCIA - as from 62.5 t o  75.4 
62.8 - fe ldspar  porphyry fragment - some fraaments d i s ~ l a v  s i l i c e o u s  r i m s  

LATITUDE 

N 

about unel te red  cores" 
HORNFELS 
- as from 2.7 t o  42.8 
PHASE I BRECCIA - as f rom 62.5 t o  75.4 
HORNFELS - as from 2.7 t o  42.8 

END OF HOLE 

Structural Angle 
SYMBOL C.AJOlp Q 

DEPARTURE 

E 

SYMBOLS AND ABBREVIATIONS . -. - - .- - -- -- - - . - 

SAMPLE 
No. 

81-8-393 
8-394 
8-395 
8-396 
8-397 
8-398 
8-399 
8-400 
8-401 
8-402 

ELEVATION (DATUM) 

- 
INT. 
N FT - 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3.; 

- 

E S A Y  

BEARING 

AZ. 

E S U L T  - 

- - - - -- - SHEET INTERVAL from 10 

M V r J ~ 2 V  

INCLINATION LENGTH 



ADDITIONAL INFO.: 

POLITICAL UNIT: ... ...... ................. ................ 

CLAIMIPERMIT NO.: 

I 

f 
V) 

DEPTH 

5 , U I SEC I I MIN IOEG.LON~ MIN , 
u5 
5, 

OVERBURDEN ' 
QUARTZ MONZONITE PORPHYRY - as i n  DOH 31-1 - v a t i e s  f rom a f r e s h  w h i t e  appearance t o  a  

l i m e  green c o l o r  ( s e r i c i t i z a t i o n )  - phenocrys ts  v a r y  f rom a l i g h t  t o  da rk  green 
c o l o r  - i n t e n s e  s e r i c i t i z a t i o n  occu rs  dominan t l y  as  
a l t e r a t i o n  enve lopes up t o  1.0 mm i n  
t h i c k n e s s  

17.0 - s p e s s a r t i n e  a s s o c i a t e d  w i t h  q u a r t z  
v e i  n l  e t  

16.2 - 17.0 - k - f e l d s p a r  f l o o d i n g  
17.8 - 18.4 - i n t e n s e  s e r i c i t i c  a l t e r a t i o n  

a s s o c i a t e d  w i t h  q u a r t z  v e i n l e t s  
24.3 - 26.3 - i n t e n s e  s e r i c i t e  a l t e r a t i o n  

( p e r v a s i v e )  
27.2 - 33.0 - p e r v a s i v e  k - f e l d s p a r  a l t e r a t i o n  

a s s o c i a t e d  w i t h  q u a r t z  v e i n -  
l e t s  @ 45' t o  C.A. 

33.2 - 41.4 - i n t e n s e  s e r i c i t i c  a l t e r a t i o n  
42.4 - 57.6 - i n t e n s e  s e r i c i t i c  a l t e r a t i o n  
43.5 - 58.0 - d i ssemina ted  MoS2 - appear t o  be f o l l o w i n g  f r a c -  

t u r e s  @ 45' t o  C.A. 
PHASE I 1  BRECCIA - s i m i l a r  t o  t h a t  found i n  DOH 81-1 - fragments c o n s i s t  o f  qmp, h o r n f e l  s, skarn,  

a p l  i t e ,  and qua r t z -mo lybden i t e  - fragment s i z e  h i g h l y  v a r i a b l e  
- fragments anqu la r  - MoS2 has been i n t r o d u c e d  i n t o  f ragments  & 

appears t o  have a  p r e f e r e n c e  f o r  t h e  horn-  
f e l  s i c  f ragments  - m a t r i x  c o n s i s t s  o f  p e r t h i t e ,  s e r i c i t e ,  q t z  
carbonate  - a l t e r a t i o n  i n t e n s e  th roughou t  b o t h  f ragments  
and m a t r i x  

- MoS2 i s  d i ssemina ted  th roughou t  

LATITUDE I LONGITUDE 

LSD I SE%[ TWP ( RGE - .  

.1,4l N I T  B 1 NO. 1 L I PO" 

SHELL CANADA LIMITED - MINERALS DEPARTMENT PAGEL 
DRILL HOLE OR SECTION DATA RECORD 

OF 2 
PROJECT NAME. Ymi r 

3191K PROJECT NO.. 
HOLEISEC. NO. DDH 81-9 

WORK DONE Name Dates Remarks 

SYMBOLS AND A B B R E ~ ~ A T ~ ~ ~ ~  (1) Geo A n a l y t i c a l  Se rv i ces  -- L td . ;  - ( 2 )  Chemex -- -- Labs . ( A l b e r t a )  L td .  
- 

0. W. Coates 

LOGGING: S h e l j  
P 

E S U L T  

SHEET INTERVAL lrom 10 

uvNmw 

ASSAYING: 1 
Chemex Labs ( A l b e r t a )  L td .  LANDMARKS. 

LOGGED BY: G' '' Turner OTHER FEATURES: 

FIELD 
LOCATION 

SURVEY 
GRID 

LATITUDE 

117O15' 
N 

DEPARTURE ----- 
4g015' 

E 

ELEVATION (DATUMI 

1603.0 

BEARING 

157" 
AZ . 

INCLINATION 

-45 

LENGTH 

128.0 



ADDITIONAL INFO.: 

POLITICAL UNIT: ......... .... ........... .. ................ ........ ....... 

'w 

~5 In 

LANDMARKS: 
CLAlMlPERMlT NO.: LOGGED BY: OTHER FEATURES: 

SHELL CANADA LIMITED - MINERALS DEPARTMENT PAGEL OF - 2 
DRILL HOLE OR SECTION DATA RECORD PROJECT NAME: Ymi r 

PROJECT N O . : A ? ~ ~  

HOLEISEC. NO.: DDH 81-9 
WORK DONE Name Data  Remarks 

LITHOLOGY. Texture. Strunure. M ~ m r e l ~ z a t ~ o n  ILltholcql 

< 

"; 
25 

5- 

DRILLING. 

LOGGING: - 
-- 

. ' # ' ' . . I  

QUARTZ MONZONITE PORPHYRY - as i n  p r e v i o u s  h o l e s  
86 .3  - 94.1 - l i g h t  b leached qmp w i t h  

d isseminated MoS2 w i t h i n  
m a t r i x  - MoS2 a l s o  assoc ia ted  w i t h  
f r a c t u r e s  and w i t h  q u a r t z  
v e i n l e t s  as selvages 

124.7 - i n t e n s e  s e r i c i t i c  a l t e r a t i o n  assoc- 
i a t e d  w i t h  a  quar tz -carbonate  v e i n l e t  

80.8 - 86 .3  - broken c o r e  - may rep resen t  
washed f a u l t  gouge 

L A T I T U D E  A LONGITUDE 

LSD SEC TWP RGE M 

I 1 NO! lLI!k 
V I SEC I FzF I MIN IDEG.LON~ MIN 

END OF HOLE 

ASSAYING: 

Structural Angle 
SYMBOL C.A.IDip 0 

FIELD 
LOCATION 
SURVEY 
GRID 

SYMBOLS AND ABBREVIATIONS - ... - 

LATITUDE 

N 

DEPARTURE 

E 

; S A Y  R E S U L T  

ELEVATION (DATUM) - - - -  

N T .  
Y FT. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  
3  

REC- 
DVER' 

100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 
100% 

BEARING 

AZ. 

INCLINATION LENGTH 



POLITICAL UNIT: .......... ..................................................... 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 

DRILL HOLE OR SECTION DATA RECORD 
PAGE 1 OF -L..- 
PROJECT NAME. Ylni r 
PROJECT NO.: 3191K 
HOLEISEC. NO.: 81-10 

WORK DONE N a m  Dates Remarks 

ADDITIONAL INFO.: 

DRILLING. D. W .  Coates 

LOGGING: She1 1 Canada Resources Ltd.  

LANDMARKS: 
CLAlMlPERMlT NO.: LOGGED BY: G .  W. Turner OTHER FEATURES: 

LITHOLOGY. Texture. Structure, M ~ m n l ~ z e t ~ o n  IL~thologl 

I . . ' . I  

OVERBURDEN 
QUARTZ MONZONITE PORPHYRY 
- as i n  p rev ious  holes - a l t e r a t i o n  h i gh l y  v a r i a b l e  from f r e s h  t o  

in tense  - weakly stockworked 
LAMPROPHYRE DYKE 
- as i n  DDH 80-3 - f i n e  gra ined - b i o t i t e  dominant m a f i c  component 
- po rphy r i t i c  - o r i g i n a l  phenocrysts rep laced  by c a l c i t e  

and r a r e l y  ep ido te  - pervas ive  s e r i c i t i z a t i o n  - con ta ins  some disseminated magnet i te  
QUARTZ MONZONITE PORPHYRY - as from 1.3 t o  24.5 
LAMPROPHYRE DYKE - as from 24.5 t o  24.8 
QUARTZ MONZONITE PORPHYRY - as from 1.3 t o  24.5 
LAMPROPHYRE DYKE - as from 24.5 t o  24.8 
QUARTZ MONZONITE PORPHYRY 
- as f r o m  1.3 t o  24.5 
LAMPROPHYRE DYKE - as from 24.5 t o  24.8 
?UARTZ MONZONITE PORPHYRY - as from 1.3 t o  24.5 
LAMPROPHYRE DYKE 
- as from 24.5 t o  24.8 
JUARTZ MONZONITE PORPHYRY 
- a s  from 1.3 t o  24.5 
LAMPROPHYRE DYKE 
- as f r om  24.5 t o  24.8 
END OF HOLE 

& . . . . I  

ASSAYING: G e o  A n a l y t i c a l  S e r v i c e s  Ltd. 

FIELD 
LOCATION 

SURVEY 
GRID 

A S S A Y  R - E S U L T S  

LATITUDE 

117O15' 

0+62 N 

Structural Angle 
SYMBOL C.A.IDip C 

S A W L E  
No. 

DEPARTURE _ _ _ _  
4g015' 

0+37 E 

FROM . . . . . . . . . .. . . 
TO . . . . . . . . . . . . . . . . . 

1.2- 4.0 
4.0- 7.0 
7.0-10.0 

10.0-13.0 
13.0-16.0 
16.0-19.0 
19.0-22.0 
22.0-25.0 
25.0-28.0 
28.0-31 .O 
31.0-34.0 
34.0-37.0 
37.0-40.0 
40.0-43.0 
43.0-46.0 

93.0-96.0 
96.0-99.0 
99.0-102.c 
102.0-105. 
105.0-108. 
108.0-112. 

REC- 
IVER' 

ELEVATION (DATUM) 

1606.1 

SYMBOLS AND ABBREVIATIONS 

BEARING 

157" 
AZ. 0 

INCLINATION 

-45 

1 

LENGTH 

121.5 



DEPTH 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 
PAGE 1 OF& 

DRILL HOLE OR SECTION DATA RECORD PROJECT NAME. Yml r 

POLITICAL UNIT:  ................... .............,.. 
PROJECT N O . . > ~ ~ K  

HOLEISEC. NO. DOH 81-11 
WORK DONE Name Dates Remarks 

LITHOLOGY. Taxture, Structure. M~nra l t ze t~on  IL~thologl 

DRILLING. D. W. Coates 

LOGGING: She1 1 Canada Resources Ltd. - 
ADDITIONAL INFO.: ASSAYING:= 

I ' . . . l  
OVERBURDEN 
QUARTZ MONZONITE PORPHYRY - as i n  p rev ious  ho les  - a l t e r a t i o n  v a r i e s  from absent t o  i n t e n s e  
- spessar t i ne  garnets  throughout  assoc ia ted  

w i t h  q u a r t z  ve ins,  f r a c t u r e s  and as an 
i n t e g r a l  p a r t  o f  t h e  groundmass - k - f e l d s p a r  a l t e r a t i o n  man i fes ts  as ' v e i n s '  
up t o  t h r e e  cm i n  th i ckness  

94.0 - severa l  q u a r t z  (mo) v e i n l e t s  @ 38" 
t o  C.A. 

- some coarse s e r i c i t e  i n  groundmass - approx imate ly  80% o f  a l l  qua r t z  ve ins  
c o n t a i n  some MoS2 

45.0 - 48.0 - random MoS2 hear ing  q u a r t z  
stockwork 

51.7 - 52.3 - a p l i t e  - up t o  2% d isseminated p y r i t e  i n  
groundmass 

55.0 - 56.0 - f i n e  g ra ined  s i l i c i f i e d  zone 
t ransec ted  by numerous q u a r t z  
v e i n l e t s  and f r a c t u r e s  

66.1 - d isseminated MoS2 
71.2 - b r e c c i a t e d  co re  healed by q u a r t z  

p l u s  MoS2 
71.0 - 74.0 - severe s e r i c i t e  a l t e r a t i o n  

PHASE I 1  BRECCIA - equ iva len t  o f  Phase I 1  B recc ia  i n t e r s e c t e d  
i n  DOH 81-9 

74.0 - 81.7 - MoS2 a long  f r a c t u r e s  @ 48" t o  
C.A. and as d i ssemina t ions  
w i t h i n  t h e  m a t r i x .  Contains 
pegmat i t i c  segregat ions o f  
quar t z ,  and i n c l u s i o n s  ( f r a g -  
ments) o f  sedimentary m a t e r i a l  

31.7 - 113.0 - i n c l u s ' o n s  ( f raqments)  o f  
sedimentary m a t e r i a l .  MoS2 
occurs w i t h i n  t h e  fraqrnents and 

Chemex Labs ( A l b e r t a )  Ltd. LANDMARKS: 

CLAlMlPERMlT NO.: LOGGED B y :  G. W .  Turner OTHER FEATURES: 

F IELD 
LOCATION 

SURVEY 
GRID 

Structural Angle 
;YMBOL C.A.IDID C 

SAMPLE 
No. 

LATITUDE 

117O15' 

0+57 N 

FROM . . . . . . . .  INT. 

TO . . . . . . . . . . . . . . . I N  F T  

1.8- 5.0 
5.0- 8.0 
8.0-11.0 

11.0-14.0 
14.0-17.0 
17.0-20.0 
20.0-23.0 
23.0-26.0 
26.0-29.0 
29.0-32.0 
32.0-35.0 
35.0-38.0 
38.0-41 .O 
41.0-44.0 
44.0-47.0 
47.0-50.0 
50.0-53.0 
53.0-56.0 
56.0-59.0 
59.0-62.0 
62.0-65.0 
65.0-68.0 

REC- 
tVE R' 

DEPARTURE 

4g015' 

-0+05 E 

E S U L T S  
I 

s v u e o L s  AND ABBREVIATIONS (1 )  Geo A n a l y t i c a l  % r v i c e s ;  (QChemex Labs ( A l b e r t a )  Ltd. -- - - --- 

ELEVATION (DATUM1 ------- 
1603.0 

- SHEET INTERVAL trom to 

MVNOdZV 

BEARING 

157" 
AZ. 0 

INCLINATION 

-60' 

LENGTH 

115.2 , 



POLITICAL UNIT ........................... ........... ................ 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 
DRILL HOLE OR SECTION DATA RECORD 

PAGE 2 OF - 2 
PROJECT NAME Ymi  r 
PROJECT NO.: 3191K 
HOLEISEC. NO.: DDH 81-11 

WORK DONE Name Dale¶ Remarks 

LATITUDE DEPARTURE ELEVATION (DATUM) BEARING INCLINATION LENGTH ------- 
FIELD 
LOCATION 

SURVEY 
N E AZ. 

ADDITIONAL INFO.: ASSAYING: 

LANDMARKS: 

CLAlMlPERMlT NO.: LOGGED BY: OTHER FEATURES: 

- 
ORM 
JNlT - LITHOLOGY. Texture. Structure. Mimralization (Lithologl 

I T ' . . l  

as selvages assoc ia ted w i t h  
the  pegmatic q u a r t z  segre- 
gat ions.  The a l t e r a t i o n  
i n t e n s i t y  v a r i e s  from moderate 
t o  intense. 

l v e r a l l :  appears t o  represent  1 owest equi v- 
a l e n t  o f  the Phase I 1  Brecc ia  as 
fragments a re  s l  i g h t l y  r o t a t e d  and 
healed by pure MoS2. MoS2 m i n e r a l -  
i z a t i o n  decreases a f t e r  113.0 m bu t  
remains cont inuous t o  the  bot tom o f  
the hole. 

WART2 MONZONITE PORPHYRY 
. as i n  prev ious holes 
:ND OF HOLE 

- - 

Structural Angle 
iYMBOL C.A.lChp Q 

SAMPLE 
No. 

- 
NT. 
I FT - 
- 
3EC. 
VER' - 

A S S A Y  R E S U L T  



SHELL CANADA LIMITED - MINERALS DEPARTMENT 1 t 

DRILL HOLE OR SECTION DATA RECORD 

POLITICAL UNIT: .......................... ........ 

LONGITUDE WORK DONE Namc Darn Remarks H $9 iF$q*5d 1 DRILLING: 0. COateS 

W. SEC MIN DEG.LON MIN L ~ ~ ~ I ~ ~ :  She1 1 Canada Resources L td .  
L A 1 A 1 
ADDITIONAL INFO.: Geo A n a l y t i c a l  Se rv i ces  L td .  

PAGE A OF I 
PROJECT NAME: Ymi r 

LANDMARKS: 

CLAlMlPERMlT NO.: LOGGED BY: G' " Turner OTHER FEATURES: 

FIELD 
LOCATION 

SURVEY 
GRID 

DEPTH I LITHOLOGY, Texture, Structure. M ln ra l~za t~on (Llthologl 

QUARTZ MONZONITE PORPHYRY - as i n  p r e v i o u s  h o l e s  - moderate s e r i c i t i c  a l t e r a t i o n  O t o p  o f  h o l e  
dec reas ing  w i t h  dep th  - t r a n s e c t e d  by weak spo rad i c  q u a r t z  (mo) 
s tockwork  

41.0 - 41.2 - smal l  b r e c c i a  zone hea led 
by q u a r t z  

45.5 - 46.5 - s p e s s a r t i n e  a long  f r a c t u r e  and 
as i n t e g r a l  p a r t  o f  m a t r i x  

50.5 - 53.8 - i n c r e a s e  i n  a l t e r a t i o n  t oward  
c o n t a c t  w i t h  1 amprophyre dyke: 
some MoS2 m i n e r a l i z a t i o n  

LAMPROPHYRE DYKE - as i n  DOH 81-10 
QUARTZ MONZONITE PORPHYRY - as i n  p r e v i o u s  h o l e s  
- u n a l t e r e d  
END OF HOLE 

LATITUDE 

117O 15' 

0+71 N 

Structural Angle 
iYMBOL C.A.IDlp Q 

SYMBOLS AND ABBREVIATIONS -- - - . - - -- - - . - -- - .. 

DEPARTURE 

4g015' 

0+55 E 

FROM . . . . . . . . . 
TO . . . . . . . . . . . . . . . . . . . 

5.5- 8.0 
8.0-11.0 

11.0-14.0 
14.0-17.0 
17.0-20.0 
20.0-23.0 
23.0-26.0 
26.0-29.0 
29.0-32.0 
32.0-35.0 
35.0-38.0 
38.0-41.0 
41 .O-44.0 
44.0-47.0 
47.0-50.0 
50.0-53.0 
53.0-56.0 
56.0-59.0 
59.0-62.0 
65.0-67.0 

- 
INT. 
N FT - 

- 

ELEVATION (DATUM) 

1602.4 

A S S A Y  R E S U L T  

_ SHEET INTERVAL lrom 10 

MVNWIV 

BEARING 

157' 
AZ. 0 

INCLINATION 

-45 

LENGTH 

67.0 



SHELL CANADA LIMITED - MINERALS DEPARTMENT 
DRILL HOLE OR SECTION DATA RECORD 

POLITICAL UNIT: ......... . ........................ 

ADDITIONAL INFO.: 

CLAIMIPERMIT NO.: 

WORK DONE N a m  D a t n  Remarks 

DRILLING. D. W. Coates 

LOGGING: She l l  C a n a d a r c e s  Ltd. 

ASSAYING: Geo Anal v t i c a l  Serv ices 

LOGGED BY: G. W. Turner 

LITHOLOGY, Texture. Structure, Mimnllzation IL~thologl . . . . , . . . . , 
IVERRURDEN 
IUARTZ MONZONITE PORPHYRY 
- as .in p rev ious  ho les  
- weakly developed q u a r t z  stockwork zone 

w i t h  t r a c e  MoS2 a s s o c i a t i o n  
. disseminated p y r i t e  throughout  
12.3 - 13.8 - a p l i t i c  s e c t i o n  o f  qmp i n t e n s e l y  

stockworked w i t h  MoS? as r o -  
s e t t e s  d isseminated th rough  t h e  
qmP - some MoS2 p a i n t  a long d r y  
f r a c t u r e s  - c h l o r i t e  a long  some f r a c t u r e s ,  
d i s p l a y  s l  i ckens ides  (shear ing )  

11.0 - 41.5 - i n t e n s e  envelop ing o f  k- 
f e l d s p a r  about q u a r t z  ve ins  

13.8 - h o r n f e l s i c  i n c l u s i o n  
19.0 - 89.9 - pegmat i t i c ,  t ransec ted  by MoS2 

bear ing  f r a c t u r e s  and q u a r t z  
v e i n l e t s  

'ND OF HOLE 

Structural Angle 
SYMBOL C.A.IDip Q 

PACE OF 1 
PROJECT NAME: Ymi r 
PROJECT NO. ' 3191K 
HOLEISEC. NO.: DOH 81-13 

LATITUDE 

LANDMARKS: 

OTHER FEATURES: 

FROM ... . . . . . .. . 
TO . . . . . . . . . . . . . . . . 

1.8- 5.0 
5.0- 8.0 
8.0-11.0 

11.0-14.0 
14.0-17.0 
17.0-20.0 
20.0-23.0 
23.0-26.0 
26.0-29.0 
29.0-32.0 
32.0-35.0 
35.0-38.0 
38.0-41.0 
41.0-44.0 
44.0-47.0 
47.0-50.0 
50.0-53.0 
53.0-56.0 
56.0-59.0 
59.0-62.0 
62.0-65.0 
65.0-68.0 
68.0-71.0 
71 .O-74.0 
74.0-77.0 
77.0-80.0 
80.0-83.0 
83.0-86.0 

FIFI n 1 I I I I I 

DEPARTURE 

. 
LOCATION 1 117 o 15 I 

1 A S S A Y  R E S U L T S  
1 - - - - 

490151 

3+00 
SURVEY 
GRID 

SHEET INTERVAL. from .... .... lo. . . .. . 

MVNOWZV 

ELEVATION (DATUM) 

-3+40 

1537.0 

BEARING 

0 
AZ. O 

INCLINATION LENGTH 

o 93.0 - 



POLITICAL UNIT: ......... ................ 
LATITUDE I LONGITUDE a o -  

y SEC I 1 MIN IOEG.LON~ MIN , 
1- 
ADDITIONAL INFO.: 

SHELL CANADA LIMITED - MINERALS DEPARTMENT 
DRILL HOLE OR SECTION DATA RECORD 

PAGE 
1 2 

OF - 
PROJECT NAME: Ymi r 

WORK DONE Name Data  Remarks 

DRILLING: D. W. Coates 

LOGGING: She1 1 Canada Resources L td .  

ASSAYING: be0 A n a l y t i c a l  s e r v i c e s  

PROJECT N 0 . : 3 1 9 1 K  
HOLEISEC. NO.. DOH 81-14 

I I I I I I 1 1 

LANDMARKS: 
CLAlMlPERMlT NO.: BY: G. W. Turner  OTHER FEATURES: 

FIELD 
L W A T I O N  

G R I D  

,\$ DEPTH 

0.0- 
43.0 

43.0- 
43.9 

43.9- 
48.3 
48.3- 
68.1 

Note: 

LITHOLOGY. Texture. Structure, Mlnraliration (Lltholopl 

PHASE'I BRE~CIA/HORNFELS - fragments angular ,  p o l y m i e l  , dominan t l y  
skarn, h o r n f e l  s w i t h  qmp 

- m a t r i x  f i n e  gra ined,  s i l i c e o u s ,  p y r i t i c  
(py @ approx. 1%) 

- i n t e n s e  saussur i  t i z a t i o n  - t r a c e  amounts o f  MoS2 as: - selvaaes on te rm ina ted  q u a r t z  v e i n s  w i t h i n  

117°151 

-9+00 

fragments - d i ssemina t i ons  w i t h i n  t h e  m a t r i x  - as q u a r t z  v e i n  se lvages which t r a n s e c t  
b o t h  fragments and m a t r i x  

- u n i t  t r a n s e c t e d  by l a t e  carbonate  b e a r i n g  
f r a c t u r e s  

- u n i t  comp le te l y  r e c r y s t a l l i z e d  
23.4 - 23.6 - broken c o r e  
25.1 - 35.3 - broken c o r e  
- l a r g e  sed imentary  ( a r g i  1 laceous)  bands 

( c l a s t s ? )  
FELDSPAR PORPHYRY 
- may be c l a s t  o r  dyke 
- f e l d s p a r s  a l t e r e d  t o  green s e r i c i t e  

assemblage - same f r e s h  f e l d s p a r  phenocrys ts  
42.1 - 42.7 - broken c o r e  
PHASE I BRECCIA/HORNFELS - as f rom 3.7 t o  43.0 
SKARNIFIED HORNFELS - p y r i t i c  
- t r a n s e c t e d  by b leached bands @ 1.0 nnn 

t h i c k n e s s  
50.5 - 55.7 - broken co re  
60.6 - MoS2 b e a r i n g  q u a r t z  v e i n  
E n t i r e  ho le  appears t o  rep resen t  q rada t i ona  
c o n t a c t  between h o r n f e l s  & b recc ia .  
- e p i d o t e  occurs  as v e i n l e t s  a long  f r a c t u r e  

& as i r r e g u l a r  seg rega t i ons  
64.9 - MoS2 b e a r i n g  q u a r t z  v e i n s  

Structural Angle 
SYMBOL C.A./Dip Q 

49'15' 

-4+25E 

-- 

SAMPLE 
No. 

- 
NT. 
Y FT - 

1687.0 

- 
#EC- 
VER' - 

A S S A Y  R E S U L T S  
I 1 I I 

0 

AZ. 0 

-90 81.3 



SHELL CANADA LIMITED - MINERALS DEPARTMENT 
DRILL HOLE OR SECTION DATA RECORD 

PAGE  OF^ 
PROJECT NAME Ymi  I- 

ADDITIONAL INFO.. 

POLITICAL UNIT: ...................... ................ . . ................... 

CLAIMIPERMIT NO.: 

z 
r i ?  
27 

V) 

- 
FORM 
UNlT - DEPTH 

,9 
gk 
L! 

LATITUDE I + 
LONGITUDE 

4 SEC 1 TWP I RGE 

1/41 UNlT 1 B 1 NO. 1 L 

II I SEC I F iF  I MIN IDEG.LON~ MIN 

LANDMARKS: 

LOGGED BY: OTHER FEATURES: 

PROJECT NO: 3191K 
HOLEISEC. NO.: DOH 81-14 

WORK DONE Name Oatn Remarks 

LITHOLOGY. Texture. Structure. M~mra I~za t~on ( L ~ t h ~ l o g )  

. . . . , . . . . ,  
'HASE I BRECCIA/HORNFELS - as f r om 3.7 t o  43.0 
'ELDSPAR PORPHYRY - as f rom 43.0 - 43.9 
- subhedral f e l d s p a r  phenocrysts i n  a f i n e  

gra ined s i l i c e o u s  m a t r i x  
'HASE I BRECCIA/HORNFELS - as from 68.1 - 75.1 
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PROJECT NAME: Ymi r 

POLITICAL UNIT: ...................... ... 
PROJECT NO.: 3191K 
HOLEISEC. NO.: DDH 81-15 = 

5 LATITUDE LONG1 --- WORK DONE Name D a t n  Remarks 

DRILLING: D. W. Coates LATITUDE 

LOGGING: She1 1 Canada Resources Ltd. 
r I L L Y  

LOCATION 1 117O15' 1 49'15' 1 1613.3 0 1 -90" 1 129.4 

ASSAYING: Geo A n a l y t i c a l  Serv ices Ltd. 
Chemex Labs ( A l b e r t a )  Ltd. 

I I I I I 

DEPARTURE 

SURVEY 
GRID 

ADDITIONAL INFO.: 
AZ. 

LANDMARKS: 

OTHER FEATURES: 

ELEVATION (DATUM) 

CLAlMlPERMlT NO.: LOGGED BY: G. W. Turner 

BEARING INCLlNATlON 

LITHOLOGY, Toxtwo. Struetun. Mimrd~zation (Litholog) 

LENGTH 

Structural Anph 
iYMBOL C.AJDip Q 

W L E  
No. 

FROM ... . . ... .. ... 
TO . . . . . . . . . . . . . . . . . . 

1.8- 5.0 
5.0- 8.0 
8.0-11.0 

11.0-14.0 
14.0-17.0 
17.0-20.0 
20.0-23.0 
23.0-26.0 
26.0-29.0 
29.0-32.0 
32.0-35.0 
35.0-38.0 
38.0-41.0 
41.0-44.0 
44.0-47.0 
47.0-50.0 
50.0-53.0 
53.0-56.0 
56.0-59.0 
59.0-62.0 
62.0-65.0 
65.0-68.0 
68.0-71.0 
71.0-74.0 
74.0-77.0 
77.0-80.0 
80.0-83.0 
83.0-86.0 
86.0-89.0 
89.0-92.0 
92.0-95.0 
95.0-98.0 
98.0-101 . C  
101.0-104. 
104.0-107. 
107.0-110. 
110.0-113. 
113.0-116. 
116.0-119. 

E S U L T  

. . ' . l . . ' . l  

3VERBURDEN 
PHASE I 1  BRECCIA - as i n  p rev ious  ho les  
- dominant ly  qmplhornfe l  s i c  fragments, 

angular  
- a l t e r a t i o n  i n t e n s i t y  h i g h l y  v a r i a b l e  
1.8 - 8.7 - broken core, 40% recovery  
5.8 - t ransec ted  by pegmat i t i c  q u a r t z  f e l d s p a r  

v e i n  
11.8 - open spaces c o n t a i n i n g  l i m o n i t e -  

s e r i c i t e - q u a r t z  - t o  18.5 approx imate ly  0.25% MoS2 i n  m a t r i x  
- f requency o f  pegmat i t i c  segregat ions i n -  

c reas ing  downhole - p y r i t e  and p y r r h o t i t e  occur as dissem- 
i n a t i o n s  throughout  m a t r i x  

!6.6 - 31.1 - broken core 
30.4 - l a r g e  ( 3  cm) segregat ion o f  anhedral  

p y r i  t e l p y r r h o t i  t e  
31.3 - 31.4 - euhedral  p y r i t e  c r y s t a l s  w i t h i n  

p e g m a t i t i c  q u a r t z / f e l d s p a r  
seqregat i o n  - frequency o f  h o r n f e l s i c  f r a g -  
ments i n c r e a s i n q  downhole 

12.2 - 42.4 - f a u l t  b r e c c i a  healed by q u a r t z  - MoS2 occurs as p r e f e r e n t i a l  rimming o f  
h o r n f e l  s i c  f ragments - MoS2 as p a i n t  a long d r y  f r a c t u r e s  - fragments appear t o  be becominq l a r g e r  w i t h  a 
l e s s e r  degree o f  r o t a t i o n  downhole ( s i m i l a r  
t o  DDH 81-11) 

- a l t e r a t i o n  i n t e n s i t y  i n c r e a s i n g  s l i g h t l y  
w i t h  depth 

112.1 - spessar t i ne  occurs w i t h  p e g m a t i t i c  
q u a r t z  

123.6 - 123.7 - spessar t i ne  assoc ia ted  w i t h  
q u a r t z  v e i  n l  e t  

JUARTZ MONZONITE PORPHYRY 
- as i n  p rev ious  ho les  

SVMBOLS AND ABBREVIATIONS (1)  Geo A n a l y t i c a l  Servic-~es(2) Chemex L a b s  ( A l b e r t a )  Ltd. - - - -- - -- - - - - -- SHEET INTERVAL: from .... ...... t o  ..., 
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DRILLING. 
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ASSAYING: 

LANDMARKS: 

LOGGED BY: OTHER FEATURES: CLAlMlPERMlT NO.: 
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ORW 
JNIT - 
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DEWH INT. 
N FT. - LITHOLOGY. Taxcura. Strunun, Mimral~zat~on (L~thologl 

I . . ' . I  - brecc ia ted  q u a r t z  monzonite porphyry 

E S U L T  

SYMBOLS AND ABBREVIATIONS. 
-- - .... S H E E T  INTERVAL: from ........... to .............. 



SHELL CANADA LIMITED - MINERALS DEPARTMENT 
DRILL HOLE OR SECTION DATA RECORD 
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1 A I A 1 
ADDITIONAL INFO.: 

CLAlMlPERMlT NO.: 

- 
ORM 
JNlT - 

- 

WORK DONE Name Data  Remarks 

DRILLING: 0. W. Coates Ltd. 

LOGGING: She1 1 Canada Resources Ltd. 

,AylNG,Geo A n a l y t i c a l  Serv lces L td .  
B a r r i n q e r  Maqenta 

LOGGED BY: 

QUARTZ MONZONITE PORPHYRY 
- as i n  p rev ious  ho les  - coarse1 y q u a r t z / f e l  dspar p o r p h y r i t i c  @ 

0.5 and 2.0 cm i n  d iameter  r e s p e c t i v e l y  
- some f e l d s p a r  phenocrysts  comp le te l y  r e -  

p laced by s i l i c a  
- m a t r i x  f i n e  t o  medium g ra ined  
(0.1 t o  0.3 mm) - moderate t o  i n t e n s e  a1 t e r a t i o n  ( s e r i c i t i c ,  

k - f e l  dspar)  - maf i c  component p a r t i a l  l y  t o  e n t i  r e l y  
a1 t e r e d  t o  c h l o r i t e  - conta ines up t o  0.5% p y r i t e  as d i ssemina t ions  - l i m i t e d  q u a r t z  stockwork (MoS2-pyr i te bear ing  - Mn s t a i n  a long f r a c t u r e s  - e n t i r e  h o l e  con ta ins  s c a t t e r e d  m i r i o l i t i c  
c a v i t i e s  - developed k - f e l d s p a r  as envelopes about 
q u a r t z  ve ins  - v e i n  d e n s i t y  approx imate ly  5/m 

- in tense  s e r i c i t i c  a l t e r a t i o n  throughout  
f o l l o w i n g  i n t e r v a l s  
80.2 - 80.4 
80.9 - 31.2 
86.0 - 89.9 
93.0 - 95.4 - stockwork i n t e n s i t y  h i g h l y  v a r i a b l e  - 95.0 - 95.4 - f a u l t  gouge - MoS2 con ten t  o f  q u a r t z  ve ins  sporad ic  

84.5 - MoS2 bear ing  q u a r t z  v e i n l e t  w i t h  
p o t a s s i c  a l t e r a t i o n  envelopes @ 10 cm 
t h i c k n e s s  

A l t e r a t i o n  seems t o  occur as bands w i t h i n  un- 
a l t e r e d  qmp. 
END OF HOLE 
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OTHER FEATURES: 

FIELD 
LOCATION 

SURVEY 
GRID 

W L E  
No. 

FROM . . . . . . . . . . . . . 
TO . . . . . . . . . . . . . . . . . . . . 

1.5- 5.0 
5.0- 8.0 
8.0-11.0 

11.0-14.0 
14.0-17.0 
17.0-20.0 
20.0-23.0 
23.0-26.0 

26.0-29.0 
29.0-32.0 
32.0-35.0 
35.0-38.0 
38.0-41.0 
41.0-44.0 
44.0-47.0 
47.0-50.0 
50.0-53.0 
53.0-56.0 
56.0-59.0 
59.0-62.0 
62.0-65.0 
65.0-68.0 
68.0-71.0 
71.0-74.0 
74.0-77.0 
77.0-80.0 
80.0-83.0 
83.0-86.0 
86.0-89.0 
89.0-92.0 
92.0-94.5 

LATITUDE 

117O15' 

-5+70 N 

- 
INT. 
N FT - 

A S S A Y  

T 

DEPARTURE 

4g015' 

-1+90 E 

E S U L T  

svMsols AND ( 1 )  Geo A n a l y t i c a l  Serv ices;  ( 2 )  B a r r i n g e r  Maqenta 
- -- -- - - - -- - - - -. - - 

ELEVATION (DATUM) 

1685.0 

SHEET INTERVAL: from ......... to ... 

BEARING 

0 
AZ. 0 

INCLINATION 

-90 

LENGTH 

95.4 


