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INTRODUCTION: I -  

The Carmi prospect, located near Beaverdell, B.C., is held under 

option by Kelvin Energy Ltd. who contracted the author to super- 

vise a diamond drilling'program on the przperty. 

drill holes, totalling 794.34 meters were cored during the period 

March 1 through March 18, 1981. The Carmi prospect covers several 

old gold-silver workings which include extensive underground develop- 

i 

. "  
*. .-< 

Eight NQ diamond 
I ,  

ment and these were a target for a portion of the drilling. The 

rest of the drill program was designed to test a long, curvilinear 

geophysical (E.M. & I.P.) anomaly which parallels an apparent fault- 

scarp. The geophysical anomalies were defined in a program carried 

out by Kelvin in the latter part of 1980. 

The drilling indicates that the geophysical anomalies are related to 

pyrrhotite,bearing metasediments and that gold-silver mineralization 

is intimately associated with a later quartz-pyrite vein system. 

Assay and geochemical analyses of core samples generally indicated 

subeconomic though anomalous,values in gold and silver and three 

quartz vein intersections returned more interestering values over 

narrow widths. A follow-up program of BQ core drilling with a 

minimum of 2 5 0  meters in four holes, at an approximate cost of 

$58,960.00 is recommended to test vein extensions and continuity. '\ 

e 

LOCATION AND ACCESS 

The Carmi property is located approximately 8 kilometers north of 

the unincorporated village of Beaverdell and 86 kilometers south- 

east of Kelowna. The approximate co-ordinates are: latitude 

4 5 O  29' 30"N and'Longitude 119' 08' W. 
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L O C A T I O N  AND ACCESS 

Highway 33 ,  a paved 

secondary  l i n k  between Kelowna, B e a v e r d e l l  and Rock Creek .  From 

Highway 33  a number of  o l d  l o g g i n g  r o a d s  and a s e c t i o n  o f  t h e  now 

abandoned K e t t l e  V a l l e y  R a i l r o a d  bed g i v e  e x c e l l e n t  two and four- 

wheel  d r i v e  a c c e s s  t o  t h e  p r o p e r t y .  

OWNERSHIP 

The C a r m i  p r o s p e c t  was a c q u i r e d  by K e l v i n  Energy L t d .  o f  Calgary,  

A l b e r t a ,  t h r o u g h  a p u r c h a s e  agreement  from t h e  Vendors - Messrs. 

J .  Hinks and J .  O l i n g e r ,  o f  Kelowna, B . C .  The c l a i m s  which d e f i n e s  

t h i s  p r o p e r t y  a r e  as f o l l o w s :  

CLAIMS 

N a m e  

Carmi 1 

C a r m i  2 

C a r m i  3 

C a r m i  4 

C a r m i  5 

C a r m i  6 

No. o f  U n i t s  Record Date Record Number 

MINERAL LEASES 

Number 

2 0  

20  

2 0  

20 

4 

1 2  

O c t .  28/80 

Oc t .  28/80 

o c t .  28/80 

Oc t .  28/80 

Oc t .  28/80 

o c t .  28/80 

Con ta ined  L o t s  

'M 290 

M 425 

L798 ,  2358,  2354,  1 5 6 3 ,  
1 5 6 2 ,  1 5 6 5 ,  2355,  2353.  

483 

REVERTED CROWN GRANTS 

2449 

2450 

2451 

2452 

2453 

2454 

Acreage 

410 .90  

2 . 5 2  

N a m e  Record Number Lot Acreage 

O b s e r v a t o r y  1 2 9  1252 5 1 . 6 5  
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FIGURE 2 

A, 799L8 LCP,  

CARMI 
I i 

.- / I 

KING SOLOMON 

LmnoN w OF CARMI I TO 43 WRAL cuws 
SCALE I: 50.000 
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HISTORY 

The Carmi-Beaverdell area has been an active precious metal camp 

since the discovery of the Highland Bell mine at Beaverdell around 

\ 

1896. Within the present borders of the Carmi prospect, g o l d  and 

silver were produced from three mines (the Carmi, Butcher Boy and 

May) intermittently between 1899 and 1940. In 1980, Kelvin Energy 

acquired the property and carried o u t  geological mapping, induced 

polarization, electromagnetic and magnetic surveys. 

SUMMARY OF DRILLING AND ROADBUILDING 

Coates Enterprises Ltd., based in Kamloops, B.C. were contacted to 

carry out the diamond drilling. Eight diamond drill holes, utilizing 

NQ diameter, were completed for a total of 794.34 metres. A summary 

of the relevant data concerning the drill holes is as follows: 

DRILL HOLE LOCATION DIPTEST TOTAL DEPTH 
NUMBER (Line Station) BEARING (at hole (m) 

bottom) 

K-81-1 4+50E/0+27N 10 -45 76 ..2 

K-81-2 6+35E/0+45S 45 * -45 69.5 

K-81-3 7-8OE/1+9OS 51 -45 150.88 

5+15E/0+6N 10 -45 76.51 K-81-4 

K-81-5 C. 5-50E/0+12S 10 -60 127.71 

K-81-6 2+04E/0+80S 352 -60 81.4 

117.65 K-81-7 2+48E/l+iiS 352 -60 

9 4  4 9  K-81-8. 1+50E/l+lOS 0 -60 
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SUMMARY - c o n t ' d .  

The d r i l l  h o l e s  were l o c a t e d  w i t h  r e s p e c t  t o  a g r i d  which was estab-  

l i s h e d  i n  1980 as a c o n t r o l  f o r  t h e  g e o p h y s i c a l  s u r v e y i n g .  A l l  t h e  
0 

c o r e  i s  s t o r e d  i n  c o r e  r a c k s  unde r  c o v e r ,  on t h e  p r o p e r t y .  

Two r o a d s  were b u i l t  t o  a c c e s s  t h e  d r i l l  s i t e s ,  u t i l i z i n g  a TD-20 

I n t e r n a t i o n a l  H a r v e s t e r  b u l l d o z e r .  Approximate ly  4 0 0  meters o f  road  

I- 'I ; * -  *I c << 

were b u i l t  t o  a c c e s s  h o l e s  K-81-1 - K-81-5, and a p p r o x i m a t e l y  280 

meters o f  r o a d  were c o n s t r u c t e d  t o  a c c e s s  h o l e s  K-81-6 t h r o u g h  

K-81-8. These  r o a d s  a re  a c c e s s i b l e  by four -wheel  d r i v e  v e h i c l e  i n  

w e t  weather and two-wheel d r i v e  v e h i c l e  i n  d r y  weather.  Hanging 

t i m b e r  a l o n g  t h e s e  r o a d s  was c u t  away. 

To p r e v e n t  e n v i r o n m e n t a l  h a z a r d s  t o  t h e  l o c a l  d r a i n a g e s ,  s e t t l i n g  

ponds w e r e  c o n s t r u c t e d  t o  c a t c h  t h e  r e t u r n  w a t e r  from t h e  d r i l l ,  and 

w e r e  s u b s e q u e n t l y  f i l l e d  i n  a t  t h e  c o m p l e t i o n  o f  t h e  d r i l l i n g  program. 

The r o a d  b u i l d i n g  was gu ided  such  t h a t  a minimum amount of t i m b e r  was 

b rough t  down and a minimum l a n d  area d i s t u r b e d .  A s  t h e s e  r o a d s  l i e  

0 

on p r i v a t e  l a n d ,  t h e y  a re  b locked  from p u b l i c  u s e .  

SAMPLING AND A N A L Y T I C A L  METHOD 

Two hundred  and one (201) c o r e  samples were s u b m i t t e d  f o r  a n a l y s i s .  

T a b l e s  g i v i n g  t h e  sample i n t e r v a l s  and h o l e  numbers may be found i n  

t h e  a p p e n d i c e s ,  a l o n g  w i t h  t h e  a n a l y t i c a l  r e s u l t s .  The c o r e  was 

s p l i t  i n  h a l f  where sampl ing  was u n d e r t a k e n ,  and t h e  s p l i t  was c o l l e c t e  

i n  p l a s t i c  b a g s ,  t i e d  and s u b m i t t e d  for a n a l y s i s .  Samples 2 0 0 1  - 2029 
were a s s a y e d  f o r  Au, Ag, Cu, P b ,  Zn and t h e  r e m a i n i n g  samples  (2030- 

2201) were g e o c h e m i c a l l y  a n a l y s e d  for Au, Ag, Cu, Zn. A l l  t h e  a n a l y -  

t i c a 1 , w o r k  was c a r r i e d  o u t  by Chemex Labs .  L t d .  a t  t h e i r  Ca lga ry  

l a b o r a t o r y .  



SAMPLING - c o n t ' d  

The a n a l y t i c a l  method used  by Chemex i s  as f o l l o w s :  

1. P r e p a r a t i o n :  Samples a re  s o r t e d ,  c r u s h e d ,  s p l i t  i n  a J o n e s  
0 

r i f f l e r ;  .pui lver ized in< ,a  puck and r i n g  p u l v e r i z e r .  
. <  . i, -. 

2 .  Ana lyses :  t o  a n a l y s e  for Ag, Zn and Cu, a 1 gram sample  i s  

decomposed for two h o u r s , i n  a p e r c h l o r i c  a c i d  and 

n i t r i c  a c i d  m i x t u r e ,  c o o l e d ,  d i l u t e d  t o  volume 

and a n a l y s e d  on an A A 5  s p e c t r o p h o t o m e t e r .  

D e t e c t i o n  l i m i t s  are 0 . 1  ppm f o r  s i l v e r  and 1 . 0  ppm for c o p p e r  and 

z i n c .  Gold a n a l y s e s  b ,egin w i t h  a 1 0  gram sample  which i s  mixed w i t h  

l i t h a r g e  (PbO),  sodium c a r b o n a t e ,  s i l i c a ,  bo rax  g l a s s ,  f l o u r  and 1 0  

m.g. o f  s i l v e r ;  t h i s  m i x t u r e  i s  f u s e d  i n  a f i r e  a s s a y  f u r n a c e ,  t h e  

m e l t  poured  into steel moulds and  t h e  resulting b u t t o n  c o n t a i n i n g  

go ld  and s i l v e r  i s  c u p e l l e d ,  l e a v i n g  a s i l v e r  p r i l l  which i s  d i s -  

s o l v e d  i n  a c i d s ,  d i l u t e d  i n  H C 1  and a n a l y s e d  t o  a d e t e c t i o n  l i m i t  0 
of 5 ppb for g o l d  on an A A 5  s p e c t r o p h o t o m e t e r .  

D R I L L I N G  RESULTS 

a )  ,Geoglogy 

D r i l l  h o l e s  K - 8 1 - 1  t h r o u g h  K-81-5 were l o c a t e d  a i o n g  t h e ,  

uppe r  s o u t h w e s t e r n  s i d e  o f  a n o r t h w e s t e r l y  t r e n d i n g  f a u l t  

s c a r p .  T h i s  f a u l t  i s  marked by a s h a r p  c u r v i l i n e a r  topo-  

g r a p h i c  d r o p  which r o u g h l y  p a r a l l e l s  t h e  West Ket t le  R i v e r  

between l i n e s  8 + 2 5 ~ / 2 0 0 s  and 2+25E/2OON. T h i s  zone i s  a l so  

marked by s t r o n g  induced  p o l a r i z a t i o n  and VLF g e o p h y s i c a l  

E 

a n o m a l i e s .  The d r i l l i n g  i n d i c a t e s  t h a t  t h i s  e n t i r e  zone i s  

u n d e r l a i n  by a s e r i e s  o f  me tased imen t s  which r a n g e  from s u g a r y  

t e x t u r e d  q u a r t z i t e s  t h r o u g h  m e t a c a l c a r e n i t e s  t o  v a r i e t i e % s  o f  

g n e i s s  i n c l u d i n g  p o r p h y r i t i c  t y p e s .  The m e t a s e d i m e n t s  b e l o n g  
0 



Page 6 

DRILLING RESULTS - cont'd. 
to the Permian Anarchist Group and show highly variable dips 

(generally moderate to-the southwest) which reflects the 

degree of rotation along structurai breaks. 
' .  

No correlation 

between holes was possib-le due to this phenomenon and the lack 

of distinctive marker units. 

The metasediments are highly variable in colour and thus in 

their contained mineralogy. Quartzites vary from grey siliceous 

' units through brown biotitic to green chloritic varieties and 

are the dominant rock type. Gneisses vary from holocrystalline 

granular to porphyritic and from strongly to weakly foliated, 

e 

though segregation banding was not observed. The gneisses are 

commonly biotitic and/or chloritic. 

The metasediments are thin bedded (1 to 15 cm) and the gneisses 

vary in thickness from a few centimeters to a few meters. A l l  

the beds appear to be conformable with the exception of rare 

1 - 5 cm thick lenticular bands. 
The metasediments are cut by numerous quartz, quartz-pyrite and 

'quartz-calcite veins which vary from hairline veinlets to 1.0 

meter thick veins. The latter variety are commonly zoned with 

a massive milky white quartz core and chlorite - t potassium feld- 

spar boundaries. Several breccia zones were observed in the 

metasediments. These zones appear to have been formed by move- 

ment along fractures with subsequent hydrothermal alteration alone 

these dilated and broken zones. The breccias are commonly 

graphitic and/or chloritic and often have clay rich fault-gouge 

boundaries. Calcite and/or chlorite commonly coat fractures in 

the section and often display slickensides. Rare zones of dilated 

I 
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DRILLING RESULTS - c o n t ' d .  

f r a c t u r e s  w i t h  c r y s t a l l i n e  z e o l i t e  v e i n  development  were o b s e r v e d  

The v e i n s  and b r e c c i a  zones  do n o t  appear t o  c o r r e l a t e  s t r a t i -  

g r a p h i c a l l y  from o n e ' h o l e  t o  t h e  n e x t ,  as t h e y  o c c u r  randomly a t  

many i n t e r v a l s  i n  each  h o l e .  The b r e c c i a  zones  v a r y  from 1 t o  

3 cm t o  1 - 2 meters i n  t h i c k n e s s  and g r a d e  from r o t a t e d  u n a l t e r e f  

a n g u l a r  metasediment  f r a g m e n t s  t o  c o m p l e t e l y  a l t e r e d  c l a y e y  t o  

s i l i c e o u s  subrounded f r a g m e n t s  se t  i n  a s o f t  c l a y - c h l o r i t e  o r  

g r a p h i t i c  m a t r i x .  

D r i l l  h o l e s  K-81-6 t h r o u g h  K-81-8 were l o c a t e d  t o  t h e  s o u t h  of  

t h e  e a s t e r l y  t r e n d  o f  t h e  Carmi-Butcher Boy v e i n s  and were 

d i r e c t e d  a t  i n t e r s e c t i n g  t hese  v e i n s  and an  undeveloped  v e i n  

b e l o w  t h e  l e v e l s  o f  the o l d  work ings .  These h o l e s  were d r i l l e d  

t h r o u g h  i n t r u s i v e  r o c k s  i n  t h e i r  e n t i r e t y ,  which a re  d e s c r i b e d  

as f o l l o w s ,  i n  o r d e r  o f  abundance :  

a )  g r a n o d i o r i t e  ( o c c a s s i o n a l l y  g r a d e s  t o  q u a r t z  monzoni te  

or d i o r i t e ) ;  g e n e r a l l y  medium g r a i n e d ,  g r e y  t o  p i n k  

w i t h  c h l o r i t i z e d  a n h e d r a l  m a f i c s  and  l e s s  common 

b i o t i t i c  zones ;  l o c a l  zones  o f  e p i d o t i z a t i , o n  and 

minor  p o t a s s i u m  f e l d s p a r  a l t e r a t i o n  ( v a h a l l a  i n t r u s i o n s ) .  

b )  q u a r t z  d i o r i t e - d i o r i t e  ( p r o b a b l y  o f  t h e  Nelson  i n t r u s t i o n s ) ;  

t hese  a re  o f t e n  p o r p h y r i t i c  and commonly f o l i a t e d ;  m a f i c  

m i n e r a l s  are  a n h e d r a l  and c h l o r i t i z e d ;  f i n e  t o  medium 

g r a i n e d .  

c )  q u a r t z  monzoni te  dykes .  

d )  q u a r t z - p o t a s h  f e l d s p a r  v e i n s  ( d y k e s ? )  - t h e s e  o c c u r  as 

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

t i n y  K-spar s u b h e d r a l  p h e n o c r y s t s  a n d / o r  i r r e g u l a r  p a t c h e s  
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DRILLING RESULTS - cont'd. 

of pink potash feldspar. (post Cretaceous?) (often 

referred to as felsic zones in drill logs). 
e 

e) quartz, quartz-K-spar, quartz-calcite - t pyrite veins; 

often associated with clay rich fault gouge. 

f) andesite dykes - fine grained, very chloritic and 
ocassionally porphyritic (Marron Formation Feeders?) 

The granodiorite-monzonite and quartz diorite-diorite intrusives 

show no clear cross-cutting relationships and give the impression 

of an interfinerging contact zone .in this area. The felsic 

quartz-K spar veins and quartz monzonite dykes cut both the major 

intrusive varieties as do the quartz with accessory mineral veins 

b) Mineralization 

The geophysical anomalies in the River Adit - fault scarp zone 
are concluded to be attributable to extensively disseminated 

pyrrhotite in the metasediments. The pyrrhotite occurs as 

finely disseminated anhedral grains in amounts of one to four 

percent and is distinctively stratiform and moderately magnetic. 

Thin ( 0 . 5  - 1.0 cm) massive granular accumulations were observed 
occasionally and remobilization into fractures was rarely observe( 

- 

The pyrrhotite commonly occurs as disseminations up to 3 per cent 

within specific bands or beds, while the adjacent bands contain 

noteably less pyrrhotite possibly indicating an inherent chemical 

variation in the sediments prior to metamorphism. It is con- 

cluded that the pyrrhotite was formed prior to the base and 

precious metal deposition due to the stratiform nature of the 

bulk of the pyrrhotite and the quartz vein and fracture assoc- 

iation of the economic mineralization. Chalcopyrite.was observed 

to occur within aggregates of pyrrhotite, (texturally appears to 
I 



DRILLING RESULTS - cont'd. 

0 .  be exsolved chalcopyrite) but this was seen to be rare and 

showed no precious metal or zinc association in assays. 

The gold and silver values which showed anomalous conditions 

were invariably associated with quartz + accessory veins or 

graphite and/or chlorite rich zones, including breccia zones. 

The quartz vein mineralization appears to be best developed 

in massive white veins which carry minor to noticeable amounts 

of pyrite, sphalerite or chalcopyrite and rarely, traces of 

galena. Zones of pyritic gouge or pyritic-graphitic breccias 

a l s o  show anomalous conditions. The following table displays 

the most significant intersections. 



CORE SAMPLE RESULTS 

Sample No. Hole No. I n t e r v a l  (meters )  Au Ag c u  Pb Zn Rock Type 

2004 - K-81-1 : 7.47-8 .50  (1.03M) 0 .26  o z .  0 . 3  o z .  0 . 0 1 %  0 .02% 0 . 3 1 %  Q t z .  Ve in  

2048 - K-81-1 : 62.48-64,01(1.53M) 85 ppb 0 . 0  ppm 53ppm 97 ppm B r e c c i a t e d  
& a l t e r e d  
m e t a s e d .  

1857 ppm Q t z .  Ve in  2071  - K-81-1 : 34.4-34 .95  (0.55m) -10 ppb 175 ppm 1 4 5  P P ~  i n  p y r i t i c  
. b r e c c i a  

2089 

2 1 1 4  

- K-81-3 : 29.7-30.0 (O.30m) -10 8 . 4  139  

- K-81-3 : 119.4-120.0  (O.6rn) -10 1 6 . 4  1 4 8  

1 6 8 1  B r e c c i a t e d  
me tased  & 
g r a p h i t e  + 
p y r i t e  

1582 g r a p h i  t i c 
b r e c c i a  

2115 - K-81-3 : 1 2 0 . 0 - 1 2 1 . 0  ( 1 . 0 m )  1150 32 6 4520 31 ,900  Q t z .  v e i n  & 
C P Y Y  SPh, gn .  

2116 - K-91-3 : 120 .0 -122 .5  (1.5m) -10 1 0 . 3  1 2 4  374 Metaseds .  

2 1 2 2  - K-81-3 ; 128.8-130.2  ( l . 4 m )  -10 1 0 . 8  1 2 3  1 6 , 4 2 0  CPYY SPh, gn & 
Metaseds .  

412  P y r i t i c ,  s i l i c e o m  

1 3 3  Q t z .  Ve in  

2147 - K-81-4 : 68.59-69 .5  (0.92m) 300 3 . 3  94 

2185 - K-81-6 ; 65 .2  -66 .0  (0.8m) 210 - 0 . 1  57 

2197 

2198 

- K-8.1-7 : 9 0 . 5  -91 .9  ( 1 . 4 m )  70 1 . 4  

- K-81-7 : 9 1 . 9  -93 .6  (1.7rn) 160 0 . 8  

23  170  Qtz-py  Ve ins  
i n  a l t e r e d  i n t .  YI 

as  above  

P, 
09 
0 

P 
0 

35 152 
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CORE SAMPLE RESULTS - c o n t ' d .  

Sample No. Hole No. I n t e r v a l  (me te r s )  

2199 - K-81-7 : 93 .6 -94 .7  (1. .7M) 

2200 - K-81-7 : 9 4 . 7 - 9 5 . 1  (0.4m) 

2003 - K-81-1 : 7 . 1 - 7 . 4 7  ( 0 . 3 7 )  

2005 - K-81-1 : 8.5-8.84 ( 0 . 3 4 )  

2072 - K-81-2 : 36.2-36.4 ( 0 . 2 0 )  

2074 - K-81-.2 : 39.140.6 ( 1 . 5 m )  

2083 - K-81-2 : 68.3-68.58 ( 0 . 2 8 )  

2142 - K-81-4 : 63.0-64.92 ( 1 . 9 2 )  

2151 - K-81-5 : 20.8-21.2 ( 0 . 4 )  

2158 - K-81-5 : 4 6 . 9 - 4 8 . 0 1  (1.1) 

2159 - K-81-5 : 48.0-49.5 ( 1 . 5 )  

2190 - K-81-7 : 9.4-10.3 ( 0 . 9 )  

2191, - K-81-7 : 12.3-12.9 ( 0 . 6 )  

Au Ag c u  Pb 

405 2 . 7  63 

1 0 0 0  9 . 1  27 

0.005 oz /  0 .05  o z .  0 . 0 1 %  
ton 

0.007 oz 0.04 oz - 0 . 0 1 %  

30 PPb 0 . 6  ppm 6 4 . 0  ppm 

-10 ppb 5 . 1  ppm 7 .20  ppm 

-10 ppb 4 . 6  ppm 75.0 ppm 

-10 .o  4.2 51.0 

-10 .0  3 .5  79 .0  

- 1 0 . 0  ' 2 . 8  125 .0  

-10 .0  1 . 9  178.  o 
- 1 0 . 0  3 . 0  1 5 . 0  

-10 . o  4 . 5  203 .0  

Zn Rock Type 

1 9 4  Qtz-py  Ve in  

1940 p y r i t - i c  gouge 

0 .05% C h l o r i t i c  z o n e ,  
q t z . ,  v e i n l e t s ,  
PY * 

0 . 0 1 % .  a l t ' d  zone + 
minor  g r  l e i s s  .* 

71.0 ppm g n e i s s  

2183.0ppm graph-py 
b r e c c i a  zone  

310.0ppm g r a p h i t e -  
c h l o r i t e  zone  

1213.0  q u a r t z - p y r i t e  
v e i n  

sph  + q t z  + 
c a l c  + c h l  

2920.0 

1649.0  m e t s e d s  + 
q t z  + CPY 
+ PY 

1037 .0  as 2158 

142.0  q t z  -K-spar 
t gouge 

56 .0  q u a r t z  vein: 
09 
CD 
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DRILLING RESULTS - cont'd. 
Only three sample's, 2004, 2071 and. 2115 indicate the possibility 

of obtaining ore grade intersections and these contain : 0 . 2 6  ounces 

per ton gold; 175 ppm silver; and 326 ppm silver, respectively. 

The table contains twenty-three other interections which display 

anomalous conditions at sub-ecomonic levels in gold or silver, or 

anomalous silver-base metal values. Due to the erratic nature of 

0 

metalization in quartz-vein or hydrothermal systems, it is concluded 

that these anomalous conditons may reflect more significant mineral- 

ization than their values indicate. This premise can be supported 

to some degree by viewing the analytical and sampling process which 

can highly influence the quantitative reliability of these analyses. 

The samples were initially crushed to a fragment diameter of 118 to 

1-1/16 inch from which a subsample was obtained for further crushing, 

followed by another subsample and subsequent analysis. Recent 

evidence (GAC Gold Symposium - March, 1981 - Vancouver) shows that 
this method can significantly reduce the probability of obtaining 

'an 'average' representative of the original sample and would influ- 

0 

ence the quantitative reliability of the analyses. It can be 

concluded that an anomalous precious metal value in any given sample 

is indicative only of the presence of mineralization and not neces- 

sarily of the actual grade. The reject material from the samples 

listed in the tables have, therefore, been resubmitted for analyses 

to better determine o r  to substantiate the original analyses. 

In this second analyses, the reject material (previously crushed to 

1/8 to 1/16 inch diamter) will be crushed to 150 - 200 mesh from 
which a more homogenous and larger subsample will be obtained. These 

samples will be fire assayed to determine their gold-silver contents. 
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DRILLING RESULTS - cont'd. 
The drill intersections indicate that previously unexplored min- 

eralized vein systems have invaded the metasediments to the south- 
e 

west of the River Adit. Additionally, sample 2185.i~ interpreted 

to represent the vein system of the Carmi No. 2 level, and samples 

2197 through 2200 are .interpreted to represent an intersection of 

the projected Carmi No. 3 level vein; these intersections were 

roughly interpreted from a 1935 underground plan of the Carmi and 

Butcher Boy Mines. These intersections are displayed in a cross- 

sectional sketch on Figure 3 and are not held to be definitive 

with respect to the geometry. 
1 

CONCLUSIONS AND RECOMMENDATIONS 

It can be concluded that: 

1. The geophysical anomalies in the River Adit area 

' are due to extensively disseminated pyrrhotite in 
0 

amounts up to four percent; commonly averaging two 

to three percent. 

2. Geophysical surveying'techniques do not appear t o  

to be useful in delineating gold-silver bearing 

veins or structures. 

3. Quartz-vein and chlorite-graphite breccia hosted 

gold-silver mineralization was discovered in the 

River Adit area, which was previously unexplored. 

4. Vein hosted mineralization at deeper levels than 

previously worked in the Carmi Mine area was inter- 

sected in holes K-81-6 and K-81-7. 

c 



Page 1 4  

CONCLUSIONS AND RECOMMENDATIONS - c o n t ' d .  

5 .  A n a l y t i c a l  r e s u l t s  o b t a i n e d  from m i n e r a l i z e d  

d r i l l  i n t e r s e c t i o n s  may n o t  be  t r u l y  r e p r e -  

s e n t a t i v e  o f  t h e  grades which might  o c c u r  

w i t h i n  t h e  h o s t  s t r u c t u r e s  and v e i n s .  

6 .  P r e v i o u s  work by K e l v i n  ( i n  t h e  R i v e r  A d i t  

a s s e s s m e n t  r e p o r t  - 1 9 8 0  - C a m r i  Gold P r o j e c t )  

and a t . t h e  C a r m i  and B u t c h e r  Boy Mines i n d i c a t e s  

t h a t  p r e c i o u s  metal v a l u e s  a r e  e r r a t i c  b u t  

a t t a i n  l e v e l s  i n  t h e  o r d e r  o f  0 . 5  o u n c e s / t o n  
\ 

g o l d  and s e v e r a l  ounces  s i l v e r  p e r  t o n ,  and 

t h a t  v e i n  sys t ems  may p i n c h  and swel l  o v e r  

s h o r t  distances. 

7.  An a s s o c i a t i o n  between m i n e r a l i z e d  v e i n s  and t h e  

s t r o n g  s t r u c t u r a l  f e a t u r e  s o u t h e a s t  o f  t h e  R i v e r  

A d i t  canno t  be  c o n c l u s i v e l y  e s t ab l i sh ' ed  b u t  o f f e r s  

a s t r o n g  e x p l o r a t i o n  p o s s i b i l i t y .  

0 

8 .  A good e x p l o r a t i o n  p o t e n t i a l  e x i s t s  t o  d e v e l o p  

v e i n  h o s t e d  g o l d - s i l v e r  m i n e r a l i z a t i o n  o v e r  sub-  

s t a n t i a l  s t r i k e  l e n g t h s  on t h e  C a r m i  p r o p e r t y .  

To e x p l o r e  t h e  p o s s i b i l i t i e s  o u t l i n e d  i n  t h e  above c o n c l u s i o n s  i t  

i s  p roposed  t h a t  f u r t h e r  diamond d r i l l i n g  be  u n d e r t a k e n  on t h e  

C a r m i  p r o p e r t y .  Due t o  t h e  competence o f  t h e  r o c k ,  as e x p e r i e n c e d  

d u r i n g  t h i s  d r i l l i n g  p r o j e c t , . i t  i s  recommended t h a t  BQ c o r e  be 

u t i l i z e d  t o  minimize  c o s t .  The r e s u l t s  o f  t h e  a n a l y t i c a l  c h e c k s ,  

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

magni tude  and approach  o f  t h e  p roposed  program, b u t  s h o u l d  n o t  be a 
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CONCLUSIONS A N D  RECOMMENDATIONS - c o n t ' d .  

u sed  as a d e t e r r e n t  t o  f u r t h e r  e x p l o r a t i o n .  

A minimum program t o  d e t e r m i n e  v e i n  e x t e n s i o n s  and c o n t i n u i t y  would 
0 

r e q u ' i r e  f o u r  h o l e s  f o r  a t o t a l  o f  520 meters as o u t l i n e d  below: 

L O C A T I O N  BEARING - D I P  TOTAL DEPTH 

3 i- O'OE / 9 5 S 350 -60 140 m 

4+50E/50S 350 -60 140 m 

5+90E/35S 30 

6+75E/1+25S 55 

TEST 

C a r m i  V e i n  

Carmi Vein - 
R i v e r  A d i t  Vein  

-45 90 m Between K-81-2 
& K-81-4 

-45 150 m Between K-81-2 
& K-81-3 

These h o l e s  r e p r e s e n t  a minimum e x p l o r a t i o n  t e s t  as t h e  d i s t a n c e s  

be tween d r i l l  h o l e s  s t i l l  p r e c l u d e s  o b t a i n i n g  a r e a s o n a b l e  d e f i -  

n i t i o n  o f  g r a d e  o r  t o n n a g e .  The d r i l l i n g  o u t l i n e d  would ,  however ,  

d e f i n e  t h e  c o n t i n u i t y  o f  t h e  v e i n  . s y s t e m s  and might  i n t e r s e c t  h i g h e r  
e 

g r a d e  i n t e r s e c t i o n s ,  b o t h  o f  which would b e  r e a s o n  t o  c o n t i n u e  

e x p l o r a t i o n  u t i l i z i n g  more c l o s e l y  s p a c e d  d r i l l i n g .  

A rough  es t imate  o f  t h e  c o s t  o f  t h e  above  program i s  as f o l l o w s :  

$ ~ 1 , 6 0 0 . 0 0  D r i l l i n g  - BQ Core - 5 2 0  m x $80.00/m 

S u p e r v i s i o n  and r e p o r t  p r e p a r a t i o n  
1 man x $250.00/day x 2 0  d a y s  

Suppor t  c o s t s  - v e h i c l e ,  b u l l d o z e r ,  
accommodat ions,  e t c .  

5 , 0 0 0 . 0 0  

5 ,000 .00  

Assays - 1 0 0  samples  x $20.00/sample 2,000.00 

TOTAL $ 53,600.00  

1 0 %  o v e r h e a d  5 ,360 .00  

$ 58,960.00  



COST STATEMENT 

CARMI DRILLING PROJECT - KELVIN ENERGY LTD. 

Account of Costs  - Summary 

D r i  11 i n g  

K - 8 1 - 1  

K-81-2 

K-81-3 

K-81-4 

K-81-5 

K-81-6 

K-81-7 

K-81-8 

Mob. & Demob. 

Other  

House Rental  

Truck Rental  

Truck Fuel 

Food 

Geologis t  

Shipping  

Assays 

Wood & S l a s h  

Telephone 

C a t  

$ 

5,811 .OO 

5,316.00 

11,506.80 

5,833.80 

9,740.25 

6,205.95 

8,972.70 

7,206.00 

4,144 .OO 

5,330.45 

70,066.95 

450.00 

411.67 

120.00 

336.00 

6,795.24 

120.00 

2,282.10 

110.00 

75.00 

5,225 .OO 

85,991.96 



- STATEMENT OF QUALIFICATION - 

I ,  GLEN L .  GARRATT, r e s i d i n g  a t  2540 Skeena Dr., Kamloops, B.C. 

do he reby  t e s t i f y  t h a t :  

1. I a m  a p r a c t i s i n g  g e o l o g i s t  and have been  s i n c e  1 9 7 2 ,  

a f t e r  c o m p l e t i n g  a B.Sc. m a j o r i n g  i n  geology a t  t h e  

U n i v e r s i t y  o f  B r i t i s h  Columbia.  

2 .  I a m  a member i n  good s t a n d i n g  o f  t h e  A s s o c i a t i o n  of 

P r o f e s s i o n a l  E n g i n e e r s ,  G e o l o g i s t s ,  and G e o p h y s c i s t s  

o f  A l b e r t a  and a Fe l low o f  t h e  G e o l o g i c a l  A s s o c i a t i o n  

o f  Canada. 

3.  The c o n c l u s i o n s ,  s t a t e m e n t s  and recommenda't ions made 

i n  t h i s  r e p d r t  are t h e  r e s u l t  o f  my d i r e c t  s u p e r v i s i o n  

o f  t h e  d r i l l  program on t h e  C a r m i  p r o s p e c t .  

G .  L .  GARRATT, P .  Geol .  . . __ -  ... .- - 

e 

A p r i l  2 1 ,  1981 



APPRENDIX 1 : DRILL HOLE LOGS 
\ 



D.D.H-K-01-12 

0 B e a r i n g :  10' 
0 Dip tes t r  -45  

- 7  
L -  

Tota l  Depth:  76.2m Logged by: G . L .  carratt. 

C o l l a r e d  : March 3/01. 

L o c a t i o n :  L 4+50E/0+27N Completed : March 4/81. 

Depth(m1 

0-3 35 

3.35.4.57 

4.57-7.1 

7.1-7.4'7 

7.47.8.5 
0 

8 .5-8.84 

'8 .84 - 1 4 .02 

D e s c r i p t i o n  

c a s i n g ,  

o v e r b u r d e n  - h e a v i l y  f r a c t u r e d  s u b o u t c r o p  - i r o n  s t a i n e d  f e l d s p a r  

p o r p h y r y  

f e l d s p a r  - h o r n b l e n d e  po rphyry :  w h i t e  s u b  t o  e u h e d r a l  1 - 3 m m .  f e l d -  

s p a r  end  h o r n b l e n d e  p h e n o c r y a t s  s e t  i n  a v e r y  f i n e  g r a i n e d  groundmass ;  

medium t o  c o a r s e  g r a i n e d ;  f o l i a t e d  a t  -10'; h e a v i l y  f r a c t u r e d  a t  

lo', 70°, 90'; c h l o r i t i z e d  mafics i n  groundmass;  v e r y  f i n e  g r a i n e d  

g r e y  q u a r t z  i n  groundmass;  g n e i s s .  

v e r y  fine g r a i n e d ,  medium g r e e n  c h l o r i t i c  zone;  1-2 h a i r l i n e  

q u a r t z  v e i n l e t e  p e r  c m . ;  1-296 d i s s e m i n a t e d  s u b - e u h e d r a l  p y r i t e .  

q u a r t z - v e i n :  w h i t e ,  m i l k y ;  mass ive ;  h e a v i l y  f r a c t u r e d ;  203% d i s -  

s e m i n a t e d  eub-euhedra l  p y r i t e  end  i n  v e i n l e t s  a t  45' t o  65'.  

a l t e r e d  g n e i s s ;  p o r p h y r i t i c  ( f e l d s p a r ) ;  g r e y - g r e e n ,  weekly  b r e c -  

c i a t e d ;  1-25 f i n e l y  d i s s e m i n a t e d  py.  

a l t e r e d  g rey -g reen  zone8  w i t h  i n t e r m i t t e n t  ( i n t e r c a l a t e d )  f e l d s p a r  

po rphyry  g n e i s s ;  w h i t e  - l o c a l l y  c l a y  a l t e r e d  - s u b h e d r a l  f e l d s p a r  

p h e n o c r y s t s  i n  a c h l o r i t i c  g rey -g reen  groundmass ;  q u a r t z  - c e r b o n a t e  

v e i n l e t s  - 1 p e r  10-20 cm. with minor  py;  few 5-10 cut. ~ i l i c e o u e  

zones which are l o c a l l y  c o l o u r e d  brown - b i o t i t i c ;  11.57-12.17: 

s i l i c e o u s  zone  a t  45' (0' t r u e )  w i t h  minor  PO; minor  h e m a t i t e  w i t h  

q u a r t z  v e i n l e t s ;  f ractures  e t  loo,  O S 0 ,  60'. and 75' ere c l a y e y  and 

o f t e n  s l i c k e n s i d e d  and commonly c a r r y  minor  t o  1% py;  pals g r e e n i s h  

co lo r  w i t h  o c c a s i o n a l  q u a r t z  v e i n  - s a u s s e r i t e  ( 7 ) .  

14.02-15.37 m e t a s e d i m e n t s  - h e a v i l y  f r a c t u r e d ;  a l t e r n a t i n g  g r e e n  c h l o r i t i c  

and brown t o  red-brown h o r n f e l s i r ;  ( b i o t i t i c )  b a n d s  ( l a m i n a t e d ) ;  

l o c a l l y  o f f s e t  on f r a c t u r e s ;  w i s p s  of p y r i t e  p a r a l l e l  t o  b e d d i n g ;  

abundan t  c a l c i t e  v e i n l e t s ;  bedd ing  a t  20' - 40° - b u t  i r r e g u l a r  

d u e  t o  f r a c t u r i n g ;  c a l c i t e  v e i n i n g  - q u a r t z .  + 



15.37-17.41 d a r k  g r e e n  c h l o r i t i c ;  f i n e  g r a i n e d ;  o c c a s i o n a l  w h i t e  f e l d s p a r  

p h e n o c r y s t s ;  numerous c a l c i t e  - minor  q u a r t z  v e i n l e t s  ( - 9 0  - 
70°)  ; 1 6 . 12-1 6.65 : s i l i c e o u s  g r e y  t o  red-brown , v e r y  f i n e  g r a i n e d  

zone.  

+ 0 

0 

21 .O-22.86 

22.86-24.10 88 above:  less c h l o r i t e  - c o n f i n e d  to w i s p 5  parallel b e d d i n g  and  

as above:  bedd ing  a t  1So-2O0; v a r i a b l e  l o c a l l y .  

v e i n l e t s ;  bands  are g r e y  t o  grey-brown - l o c a l l y  g r e e n i s h ;  p y r i t e  

l a c k i n g  e x c e p t  l o c a l l y  d i s s e m i n a t e d  or i n  d i s c o n t i n u o u s  v e i n l e t 8  

( t o  246); h e a v i l y  f r a c t u r e d ,  g rey -b lack  l o c a l l y ;  1-2 em. q u a r t z  r i c h  

z o n e s  l o c a l l y  ( e v e r y  30 cm.); g r a p h i t e  on o c c a s i o n a l  f r a c t u r e s  

(-1 0') - s l i c k e n s i d e d ;  b r e c c i a t i o n  is "pseudo" - c r e a t e d  by  i n t e n s e  

f r a c t u r i n g  and  s u b s e q u e n t  h e a l i n g  by  q u a r t z  - c a r b o n a t e .  

0 

+ 

24.1-25.91 f i n e l y  d i s s e m i n a t e d  py  i n  q u a r t z o s e  z o n e s ;  minor  p y r r h o t i t e  c o a t i n g  

f r a c t u r e s ;  v e r y  c a l c a r e o u s ;  40-50 cm. s i l i c e o u s  t o n e  w i t h  2% d i s -  

s e m i n a t e d  PO j u s t  b e f o r e  25.91 which c a r r i e s  c a l c i t e  and  q u a r t z  

and minor  py and minor  c h l o r i t e  and minor  f e l d s p a r  and  minor  chal- 

c o p y r i t e .  

10' - 20' d i p ;  q u a r t z  v e i n i n g  and c h l o r i t i c  f r a c t u r e s  a t  45'; 

l o c a l l y  see f e l d s p a r  p h e n o c r y s t s  i n  a c h l o r i t i c  groundmass  where  

bedd ing  is d e s t r o y e d ;  2-35 d i s s e m i n a t e d  PO and minor  c h a l c o p y r i t e ;  

minor  g a l e n a  (7); ca lc i t e  - c h l o r i t e  c o a t e d  f r a c t u r e s  a t  45' and 

75°-800 ( t r u e  d i p ) .  

25.91-27.4 m e t a s e d i n e n t s :  g r e y  t o  g rey -b lack  and u h i t e  banded;  b e d d i n g  cat 

17.41 -19.81 B r e c c i a t e d  me tased imen ta :  remnant  bedd ing  a t  45': q u a r t z ,  c a r b o n a t e  

and q u a r t z - c a r b o n a t e  v e i n i n g  a t  -90' and 4S0 d i p ;  minor  d i s s e m i n a t e d  

p y r i t e  a l o n g  some bands ;  v e r y  c h l o r i t i c  b e d s  l o c a l l y  and on  f r a c t u r e s 8  

brown b i o t i t e  c o l o r a t i o n  l o c a l l y ;  minor  c h a l c o p y r i t e 1  s u l p h i d e s  are 
f i n e  g r a i n e d  and d i f f i c u l t  t o  see e x c e p t  where  o c c a s i o n a l  m a s s i v e  

a c c u m u l a t i o n s  of p y r i t e  ( t o  1 c m . )  o c c u r ;  a b u n d a n t  c h l o r i t e  on 

s l i c k e n s i d e d  f r a c t u r e s  a t  45' and 10-15O d i p ;  rare 1-3 mm py  v e i n -  

le ts ;  minor movement ( 1  c m . )  on  45 ( t r u e )  f r a c t u r e s .  0 

19.81-21.0 as above:  m e t a s e d s  a re  q u i t e  c a l c a r e o u s .  

27.4-28.96 as above  b u t  w i t h  less r e c r y s t a l l i z e d  ( g n e i s s i c )  material  and  more 

banded bedded rnetaseds.  ; grey -whi t e -b l ack  a t  1O0-1So; minor  c h l o r i t e  0 



and calcite'on fractures at 4S0, 10' and Oo; disseminated PO and 

on fractures with chlorite. 

28.96-30.26 as above: 1-296 disseminated PO.; minor potash feldspar locally 

as fine disseminations. 

30.26.31.76 ea above: more graphitic fractures; PO or py as veinlets parallel 

bedding (35O-40') or a8 disseminations along bands o r  on fractures. 

31.76.33.1 as above: banding (lensial - very disrupted) at approx. 25O;  2-346 

finely disseminated PO.; minor chalcopyrite; white subhedral feld- 

spar phenocrysts locally. 

33.1-34.5 as above: sub-sugary texture locally; tiny pink K-spar phenocrysts 

pervasively disseminated with quartz and PO and chlorite; graphite 

- calcite on fractures; heavily pyrrhotized. + 

34.5-35.8 as above: subhedral phenocrysts o f  feldspar locally; 1-2mm. dis- 
\ seminated subhedrel pink K-spar phenocrysts; 2-3% disseminated pa.; 

bedding at 20°; trace chalcopyrite. 

35.8-37.3 gaining porphyritic texture with white feldspar phenocrysts; minor 

K-spar; remnant bands or fragments o f  metaaediments at 40'; breccia 

locally with quartz - PO in matrix; 4-5% PO in some 2-3 cm. dark 

grey remnant bands of sediment; altered gold coloured biotite 

locally along bedding planes; minor chlorite and calcite on fractures; 

1-396 disseminated PO on average. 

0 

37.3-38.5 siliceous tone: contact with metasediments at 37:5;, quartz - feldspar 
porphyry - grey-white oquigranular-sub to anhedral phegocryste: 
very fine grained groundmass; bands and lenses to 1 cm. of quartz; 

38.2-38.3: bleached zone - alligned anhedral subangular to lenticular 
1-3 mm. grey quartz grains in white very fine grained groundmass: 

sharp contact with dark grey quartz - feldspar porphyry with very 
fine partially chloritirsd hornblende laths (1-2 mm. long) ; 1-246 

disseminated PO; 1-276 small subhedrel pink K-spar disseminated 

locally; chlorite and calcite on 1 Oo-2O0 fractures; 200-30°dip on 

metasediments; beds are often leneiel and are commonly fragments or 

differentially altered and replaced segments; sugary texture in 

more siliceous o r  dirty quartzite zones. 



30.5-39.9 as above: in te rbedded v e r y  f i n e  g r a i n e d  metasediments and medium 

t g r a i n e d  sub-gneiss ic  t o  p o r p h y r i t i c  zones; o c c a s i o n e l  broun- 

b i o t i t i c  bands t o  1 cm.; f r a c t u r e s  p a r a l l e l  banding e t  35O-45'; , 

f e l s i c  q u a r t z - f e l d s p a r  zone a t  39.8-39.9; r a r e  1 mm. K-spar - 
subhedra l  phenocrysts;  PO p e r v a s i v e l y  disseminated. 

39.9-41,2 39.9-40.4 - f e l s i c  q u a r t z - f e l d s p a r  and PO zone w i t h  m inor  c h l o r i t e  

and a 5cm. zone o f  f e l d s p a r  porphyry  which has a c h l o r i t i c  ground- 

mass ( d i o r i t i c ) ;  bedding a t  45'; v e r y  s i l i c e o u s ;  40.4-41.2 - banded 

t o  massive dark g r e y  s i l i c e o u s  v e r y  f i n e  g r a i n e d  t o  f i n e  g r a i n e d  

metasedimsnts w i t h  w h i t e  f e l s i c  i n t e r b e d s ;  40.4-40.6 vuggy open 

space v e r t i c a l  i r r e g u l a r  v e i n i n g  w i t h  t i n y  euhedra l  c l e a r  t o  w h i t e  

ob l ique- ly  t e r m i n a t e d  c r y s t a l s  ( z e o l i t e ? ) ;  less t h a n  146 PO b u t  l o c a l  

2-3 cm. zones c a r r y  2-346 PO; t r a c e  c h a l c o p y r i t e ;  m inor  p y r i t e .  

f e l s i c  zone - q u a r t z - f e l d s p a r  - K-spar; 1-4s disseminated PO and 

minor  c h a l c o p y r i t e ;  t r a c e  MoS,(?); remnant bedding l o c a l l y  v i s i b l e  

at 25'; g e n e r a l l y  m a s s i v e  w i t h  occasional  fe ldspar  phenocryete. 

+ 41.2-42.0 

42  -8-44 - 1  combinat ion  o f  f e l s i c  zone w i t h  some c a l c i t e ,  more abundant cha lco-  

p y r i t e  ( l e s s  t h a n  0.546); minor  s p h a l e r i t e ;  10-15 cm. c h l o r i t i c  zone 

and 1 0  cm. g r a p h i t i c  zone w i t h  1% py; abundant g r a p h i t e  on e l i c k e n -  

s i d e d  f r a c t u r e s ;  minor  p y  v e i n l e t s .  

44.1-45.5 v e r y  broken zone - c h l o r i t i c  m a t r i x ;  l e s s  than 1'16 py; minor  PO; 

abundant g r a p h i t e  e s p e c i a l l y  on O0-1So f r a c t u r e e i  f e l s i c  rounded 

fragments l o c a l l y ;  c h l o r i t i z e d  hornblende l a t h s  l o c a l l y .  

as above but w i t h  l i t t l e  t o  no quar tz ;  less than  196'py; minor  

g r a p h i t e ;  v e r y  c h l o r i t i c ,  m inor  z e o l i t e  ( ? )  c r y s t a l s ;  m inor  t a l c .  

45.5.47.1 

47.1-48,24 b r e c c i a t e d  metesediments as above: c h l o r i t i c  m a t r i x ;  remnant banding \ 

o f t e n  v i s i b l e ;  0.5-1 .O% py; g r a p h i t e  abundant on 55O-75' f r a c t u r e s .  

48.24-49.7 w h i t e  t o  g rey  t o  b l a c k  s i l i c e o u s ,  v e r y  f i n e  g r a i n e d  metesedimente; 
+ K-spar - PO i n  lcm. bands l o c a l l y ;  c h l o r i t i c  and b r e c c i a t e d  l o c a l l y ;  

s u l p h i d e  poor  w i t h  l o c a l  d isseminat ions  o f  PO. 

49.7-51.0 as above except  p o ' o c c u r s  l o c a l l y  up t o  2'16 as d isseminat ions ;  

p y  occurs i n  v e i n l e t s ;  brown b i o t i t i c  zones common. 

51.0-52.1 a l t e r n a t i n g .  dark grey very  f i n e  g r a i n e d  massive t o  3.4 cm. banded 
0 0 metssedimente ( a t  10 -20' t r u e )  and q u a r t z - f e l d s p a r  sub-porphyry 



w i t h  c h l o r i t i c  groundmass ;  l o c a l l y  b r e c c i a t e d ;  less t h a n  196 py 

- PO; minor  K-spar - q u a r t z ;  o c c a s i o n a l  brown b i o t i t i c  zones .  

a l t e r n a t i n g  q u a r t z - f e l d s p a r  sub-porphyry  ( +  c h l o r i t e  2 K-spar)  

w i t h  q u a r t z  bands  and  p i n k  K-spar r i c h  bands  t o  d a r k  g r e y  v e r y  

f i n e  g r a i n e d  me tased imen t  and  b r e c c i a t e d  c a l c i t e - c h l o r i t e  h e a l e d  

r e c r y s t a l l i z e d  s e d i m e n t s ; d i s s e m i n a t e d  and  v e i n l e t  PO w i t h  minor  

py 2 c h l o r i t e ;  2 c m .  s i l i c e o u s  bands  a t  10'; p a t c h y  K-spar a l t e r -  

a t i o n  l o c a l l y ;  h e a v i l y  f r a c t u r e d  a t  45" and 10'. 

+ + 

52.1 -53.5 
e 

53.5-55.0 b r e c c i a t e d  a l t e r e d  me tased imen t :  l oca l  deve lopmen t  of s u b h e d r a l  

f e l d s p a r ;  c h l o r i t i c  m a t r i x ;  abundan t  c h l o r i t e  a n d  c a l c i t e  v e i n i n g  

and f r a c t u r e  c o a t i n g ;  1-2% py as  d i s c o n t i n u o u s  v e i n l e t s  and  minor  

d i s s e m i n a t i o n s ;  o c c a s i o n a l  p i n k  d i s s e m i n a t e d  K-spar; g r e y i s h  ( c l a y ? )  

' a l t e r a t i o n  w i s p s  t h r o u g h o u t ;  g e n e r a l l y  f e l s i c ,  g r e y  t o  g r e e n ;  

f r a c t u r e s  a t  70' and 45'; remnant  bedd ing  a t  15'; t race  c h a l c o -  

p y r i t e  end  p y r i t e  and c h l o r i t e  - ca lc i t e .  

55.0-56.3 m e t e s e d i m e n t s  - g r e y  to grey-brown, l o c a l l y  r e c r y s t a l l i z e d  tQ 

q u a r t z - f e l d s p a r  and K-spar a s  t i n y  s u b h e d r a l  d i s s e m i n a t i o n s ;  band- 

i n g  a t  30' and 10'; a l t e r e d  f r a g m e n t s  l o c a l l y  - c h l o r i t i c  - sili- 

c e o u s ;  f r a c t u r e s  a t  90 , 45'. 30'; 1% d i s s e m i n a t e d  PO and  py. 0 0 
56.3-57.7 b r e c c i a t e d  end  a l t e r e d  m e t e s e d i m e n t s  a s  53.5-55.0; g r a p h i t i c  

l o c a l l y  on' 10' f r a c t u r e s ;  less t h e n  0.5% s u l p h i d e s .  

53.7-58.8 as above .  

58.8-61.0 a5 above:  v e r y  l i t t l e  s u l p h i d e ;  v e r y  c h l o r a t i c ;  ver,y b r o k e n  - 
l o c a l l y  mushy and  g r a p h i t i c .  

61 .O-62'.48 as above .  

62.48-64.01 as above  - 30% r e c o v e r y ;  o n e  p i e c e  of core w i t h  a b u n d a n t  b i o t i t e ,  

0.5% py.  
\ 

64.01 -65.0 g r e y  banded me tased imen t  - a t  45'; l o c a l  w h i t e - g r e y  s i l i c e o u s  

zones ;  f r a c t u r e s  e t  Oo p a r a l l e l  b a n d i n g ;  b r o k e n  up  b r e c c i a  e t  
64.6-65.0; 1% py or PO on f rac tures  and f i n e l y  d i s s e m i n a t e d :  

minor  c h l o r i t e  and  c a l c i t e  on f r a c t u r e s .  

65.0-65.53 r e c r y s t a l l i z e d  - s u b p o r p h y r i t i c  q u a r t z - f e l d s p a r ;  v e r y  c h l o r i t i c  

l n c a l l y i  weak K-spar deve lopmen t ;  t r ace  molybdenum ( 7 ) .  



65.53.66.45 f e l s i c  zone:  r e l i c t  bedd ing  a t  45'; g r e y  q u a r t z  " v e i n s "  w i t h  

c h l o r i t i c  b o r d e r s ;  weak K-spar i n  2-3 cm. zones ;  g r e y i s h - g r e e n  

c l a y  a l t e r a t i o n  l o c a l l y  as w i s p s  t h r o u g h o u t  groundmass ;  few 

g r e y  q u a r t z  v e i n s  c r o s s c u t  band ing .  

. 

66.45.67.9 f e l s i c  t o  67.0 - q u a r t z  veins and g r e y  v e r y  f i n e  g r a i n e d  meta- 

s e d i m e n t  and l i g h t  g r e y  quartz-feldspar,.67.0-67.9 - b r e c c i a t e d  

p y r i t i c  .. q u a r t z  - c h l o r i t e  - c a l c i t e ;  t race  m o l y b d e n i t e  ('I) w i t h  

K-spar; 1-296 f i n e l y  d i s s e m i n a t e d  py i n  d a r k e r  c o l o u r e d  z o n e s ;  

2-35 e u h e d r a l  p y r i t e  l o c a l l y .  

+ 
0 

67.9-69.0 c h l o r i t i c  f e l d s p a r  p o r p h y r y  - w h i t e  s u b h e d r a l  f e l d s p a r  pheno- 

c r y s t s  in a f i n e  g r a i n e d  c h l o r i t i c  groundmass ;  minor  d i s s e m i n a t e d  

p y r i t e ;  few a n g u l a r  f e l s i c  f r a g m e n t s  and q u e r t z  v e i n l e t s ;  1-2s 

brown b i o t i t e ;  c h l o r i t e  - ca lc i t e  on f r a c t u r e s .  

69.0-70.5 same porphyry  - 2-446 f i n e l y  d i s s e m i n a t e d  p i n k  K-spar; w h i t e  sub-  

h e d r a l  f e l d s p a r  i n  e very f i n e  to  f i n e  g r a i n e d  c h l o r i t i c  ground-  

mass; minor  p a l e  g r e e n  t o  g rey -g reen  c l a y  ( ? )  a l t e r a t i o n ;  less 

t h a n  1% d i s s e m i n a t e d  PO and  py;  q u a r t z  i n  groundmass  and  l o c a l l y  

a t  2-3 c m .  l e n t i c u l a r  b e n d s ; l o c a l l y  b r e c c i a t e d  w i t h  d a r k  g r e e n  

c h l o r i t i c  f r a g m e n t s  s e t  i n  q u a r t z - f e l d s p a r . m a t r i x .  

as  above  - medium brown g l a s s y  s u b h e d r a l  p h e n o c r y s t s  l o c a l l y  ( 7 ) ;  

minor  c h a l c o p y r i t e  and  PO. 

a s  abover  f r a c t u r e s  a t  80° and 45'; 0.5% f i n e l y  d i s s e m i n a t e d  PO. 

70.5.72.0 

72.0-76.2 

- End o f  Hole - 



Bear ing :  4 so Total Depth:  6 9 . 5 ~ 1  

C o l l a r e d  : March 4/81. Dip tes t :  -45 

L o c a t i o n :  6+35E/0+455 Completed : March 5/81.  

0 

D s p t h ( m l  D e s c r i p t i o n  

0-12.3 c a s i n g  - o v e r b u r d e n .  

. . -  
z .  
,-& 

Logged by: G.L. Gepra t t .  ; 

12.3-13.1 s u b - p o r p h y r i t i c  - weakly  f o l i a t e d ;  e n h e d r e l  w h i t e  f e l d s p a r  pheno- 

c r y s t s  s e t  c l o s e l y  packed  i n  a v e r y  f i n e  g r a i n e d  g r e y  groundmass  

w i t h  minor  c h l o r i t e ,  t race PO; medium g r a i n e d ;  c h l o r i t e  2 ca lc i t e  

on f r a c t u r e s .  

13.1-17.6 m s s s i v e ,  v e r y  f i n s  g r a i n e d  g r e y  r o c k  w i t h  s u b h e d r a l  b l a c k  horn-  

b l e n d e  (5-1046) p h e n o c r y s t s  l o c a l l y ;  c u t  by numerous c a l c i t e  v e i n l e t s ;  

15.6-15.8 - fe le ic  zone w i t h  b l o t c h y  p i n k  K-spar, minor  PO. 

c h l o r i t i c  s h e a r  and g r a p h i t e  and  minor  t a l c ,  a t  4S0, h e a v i l y  s l i c k e n -  

s i d e d .  

b r e c c i a  - v e r y  f i n e  g r a i n e d  g r e y  t o  b l a c k  a n g u l a r  f r a g m e n t s  t o  

3 cm. ee t  i n  a f i n e  g r a i n e d  f e l s i c  and  l o c a l l y  c h l o r i t i c  m a t r i x ;  

h e a v i l y  f r a c t u r e d ;  g r a p h i t e  commonly on  60' f r a c t u r e s ;  remnant  

17.6-1 7 .8  

17.8-20.1 

bedd ing  l o c a l l y  b u t  v a r i a b l e  and  b r o k e n ;  l i t t l e  t o  no  s u l p h i d e .  

20.1-22.0 metesed imen t8  - t h i n  bedded ,  v e r y  f i n e  g r a i n e d ,  g r e y ,  wh i t e -da rk  
+ 

g r e y ;  h e a v i l y  f r a c t u r e d  - c o a t e d  w i t h  c h l o r i t e  and  calcite .I g r a p h i t e ;  

1-25 d i s s e m i n a t e d  and v e i n l e t  PO; b e d s  d i p  a t  25-45'. 

22.0-22.25 s u b p o r p h y r y  - w h i t e  s u b h e d r a l  f e l d s p a r  p h e n o c r y s t s  . i n  c h l o r i t i c  

- g r e y  groundmass.  

22.25.23.3 i n t e r b e d d e d  g r e y  m e t a s e d i m e n t s  and  r e c r y s t a l l i z e d  p o r p h y r i - t i c  

me tased imen ta ;  b r e c c i a t e d  l o c a l l y ;  o c c a s i o n a l l y  see weak K-spar 

a l t e r a t i o n ;  1-2% d i s s e m i n a t e d  PO and  minor  q u a r t z - p o  and  minor  

c h a l c o p y r i t e  v e i n l e t s .  

23.3-24.7 as above  - 10-15$ q u a r t z  as  v e i n l e t s  and  r e p l a c e m e n t  of s e d i m e n t s ;  

less banded m e t a s e d i m e n t s ;  some f e l s i c  f i n e  g r a i n e d  z o n e s  w i t h  

g r a n u l a r  a c c u m u l a t i o n s  o f  PO fo rming  b l e b 8  and  s t reaks t o  2-396 o v e r  

2-3cm. 
0 

24.7-26.0 as above  - l o c a l l y  ca r r i e s  5% brown b i o t i t e  which is o c c a s i o n a l l y  
. .  



a l t e r e d  t o  a g o l d  color. 

26.0-28.8 * as  above  - less t h a n  1% PO; l o c a l  b r e c c i a  zones  (3 -10  c m ) ;  p r e -  

d o m i n a n t l y  f e l d s p a r  sub-porphyry ;  c h l o r i t e  w i s p s  o c c a s i o n a l l y  

show h o r n b l e n d e  form; w e e k  a l l i g n m e n t  of p h e n o c r y s t s ;  c a l c i t e  - c h l o r i t e  on f r a c t u r e s .  + 

28.8-30.2 f e l d s p a r  po rphyry  - a n h e d r a l  t o  e u h e d r a l  w h i t e  f e l d s p a r  pheno- 

crysts set i n  f i n e  g r a i n e d  groundmass w i t h  w i s p s  of c h l o r i t e ;  

l e a s  t h e n  1% d i s s e m i n a t e d  PO and minor  p y r i t e ;  minor  K-spar. 

30.2-31.6 banded and b r e c c i a t e d  m e t a s e d i m e n t s  - g r e y  t o  brown ( w h e r e  b i o t i t e  

i n c r e a s e s ) ;  2-396 f i n e l y  d i s s e m i n a t e d  and o c c a s i o n a l  v e i n l e t  or 

f r a c t u r e  c o a t i n g  PO; a b u n d a n t  q u a r t z  r e p l a c e m e n t  of b e d s ;  few cal-  

c i t e - q u a r t z  v e i n l e t s ;  remnant  b e d d i n g  a t  5-10' b u t  l i k e l y  it3 moved 

on  f ractures .  

31.6-33.1 i n t e r b e d d e d  f e l d s p a r  p o r p h y r y  and g r e y  banded m e t e s e d i m e n t s  a8 

above;  minor movement ( t o  lcm) along -YOo c h l o r i t i c  f ractures;  
0.5-146 d i s s e m i n a t e d  and v e i n l e t  p y r r h o t i t e  a t  20-25O. 

as  above:  more b r e c c i a  and  a t t i t u d e  is 40° t hough  i t  v a r i e s  w i t h  

d e g r e e  of r e c r y s t a l l i z a t i o n  and b r e c c i a t i o n ;  10-20$ q u a r t z  i s  
d i s t i n c t  r e p l a c e m e n t  bands' and  i n  groundmass;  less than 1% PO; 

minor  py; v e r y  c h l o r i t i c  and  h e a v i l y  f r a c t u r e d .  

33.1 -34.4 0 

34.4-34.95 10cm. q u a r t z  and ca l c i t e  and minor  c h l o r i t e  end  p y r i t e  i n  a 

c h l o r i t i c  g r e e n  b l a c k  p y r i t i c  b r e c c i a  zone ;  c a r b o n a c e o u s  b a n d s  w i t h  

p y r i t e ; '  c a l c i t e - c h l o r i t e  v e i n l e t s  2 q u a r t z .  

34.95-37.0 g n e i s s  - medium g r a i n e d  q u a r t z - f e l d s p a r  w i t h  wisps of c h l o r i t e  

and  5-1096 brown a l t e r e d  b i o t i t e  i n  groundmass ;  146 d i s s e m i n a t e d  

PO;  minor  py a l o n g  q u e r t z - c a l c i t e  and b l a c k  v e r y  f i n e  g r a i n e d  

m i n e r a l  ( ? )  

b r e c c i a t e d  and a l t e r e d  m e t a s e d i m e n t s  c u t  by v e r t i c a l  -45' and 20' 

f r a c t u r e s  - c h l o r i t i c  - g r a p h i t e  and  p y r i t e ;  minor  d i s s e m i n a t e d  PO. 

g r a p h i t i c  -' p y r i t i c  b r e c c i a  zone  - 20-30s g r a p h i t e  and  1% p y r i t e  

and c a l c i t e ;  minor  q u e r t z - c h l o r i t e ,  

37.8-39 .l 
+ 

39.1-40.6 

40.6-41.2 same e x c e p t  much l e a s  g r a p h i t e  - t r a n s i t i o n  t o  banded me teeed imen t s ,  
0 



41.2-42.3 grey - grey-white banded metasediments; local narrow brecciated 
+ - graphite zones; less then 14 6  veinlet py and 1% disseminated 

and veinlet PO; dip 0' - 10'; 1-2cm. quartz bands locally; minor 

biotite; chlorite and calcite on fractures: minor movement on -90 

(45' true) fractures (0.5-1 .Ocm.). 

0 
0 

42.3-42.98 same as 40.6-41.2 - brecciated metesediment; 10% graphite locally 
on fractures. 

42.98-44.2 as above. 

44.2-53.1 , banded metasediments - grey to brown (biotitiG) to pale green 
(chloritic) massive, very fine grained, locally gneissic (5-15cm.1, 

no visible pyrite; disseminated and stratiform PO less than 1% 

but locally 1-2% over 2-3cm; dominantly brown; little or no quartz 

veining 

53.1-61.4 gneiss - poorly to non-foliated; biotite - chlorite - feldspar 
(occasionally subhedral) - quartz; less than 1% disseminated PO; 

rare thin py-quartz veinlets; trace of fine grained grey metallic 

MoS2(?); breccia zones: 55.0-56.1 and 60.'1-60.4 (at 35O-45O) and 

disseminated K-spar; chlorite and calcite on fractures; minor 

pyrrhotite, 

banded metassdiments - grey to brown (biotitic); few 2-4cm. breccia 61.4-66.0 

zones with quartz-calcite-chlorite - minor PO; rare py-chlorite 

veinlets; graphitic chloritic breccia zone at 63.9-64.3; local 
zone8,of subgneiss - biotite - chlorite - quartz - feldspar; fine 
to medium grained; dip at 30°-350. 

66.0-69.5 brecciated metasediment - graphitic-chloritic zones at 66.8-67.1; 
68.3-68.58; 69.0-69.2; pyritic (1%) partially silicified breccia; 

zone generally carries 1-2% finely disseminated PO end is locally 

biotitic; abundant chlorite in matrix of breccia zonee; talc locally 

on slickenside fractures. 

- End o f  Hole - 
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Decith(m1 D e s c r i p t i o n  

0-3.96 c a s i n g .  

3.96-11.3 f i n e  - medium g r a i n e d  g u e i s s  - non s e g r e g a t e d ,  v e r y  w e e k  f o l i a t i o n ;  

b i o t i t e  ( a l t e r e d  brown) and  c h l o r i t e  i n  groundmass ;  o c c a s i o n a l  

e u b h e d r a l  p h e n o c r y s t s  of f e l d s p a r ;  0-1s d i s s e m i n a t e d  and  v e i n l e t  

PO; o x i d a t i o n  t o  13m. marked by i r o n  o x i d e s  c o a t i n g  f r a c t u r e s ;  

f o l i a t i o n  - remnant  b e d d i n g  a t  15-20°. 

11.3-11.9 b r e c c i a  - 1-5cm. a n g u l a r  f r a g m e n t s  of  banded a l t e r e d  m e t a s e d i m e n t s  

i n  l o c a l l y  c h l o r i t i c  a n d / o r  s i l i c e o u s  g r e y  m a t r i x ;  o c c a s i o n a l l y  

g n e i s s i c  medium g r a i n e d  m a t r i x ;  196 p y r i t e  w i t h  grey s i l i c e o u s  zones. 

11.9.15.4 g n e i s s  and  l o c e l  m e t a s e d i m e n t s  - as  above .  

15.4-16.82 b r e c c i a  a8 above  - g r e y  t o  grey -b lack  s i l i c e o u s  v e i n i n g  w i t h  p y r i t e  

a l o n g  f r a c t u r e s ;  t h e  b r e c c i a  a p p e a r s  t o  be t e c t o n i c  - f r a c t u r e  o f f -  

sets create  f r a g m e n t s  and o p e n i n g s  for  f l u i d s  which create  f u r t h e r  

b r e c c i a t i o n ;  c h l o r i t i c  gouge a t  bo t tom of b r e c c i a .  

banded  m e t a s e d i m e n t s  - f i n e  g r a i n e d ,  brown b i o t i t i c  t o  p a l e  g r e e n  

( m i n o r  c h l o r i t e )  t o  g r e y  ( d o m i n a n t ) ;  1% d i s s e m i n a t e d  and  f r a c t u r e  

c o a t i n g  p y r i t e ;  b e d d i n g  a t  15-20'. 

16.82-19.2 

19.2-25.3 banded m e t a s e d i m e n t s  as  above  - up  t o  10cm. wide q u a r t z  v e i n s  and  

minor  PO end  py a t  21.1-21.6 w i t h  PO and  minor  K-spar on  p e r i m e t e r ;  

w h i t e  q u a r t z  w i t h  p i n k  K-spar s t reaks  and  d a r k  g r e y  c o n t a c t  o r  

b o r d e r  zone  (0.5-1.0cm). 

25.3-30.0 i n t e r b e d d e d  s u b g n e i s s  ( p o o r l y  r e c r y s t a l l i z e d  - i r r e g u l a r  t h i n  z o n e s )  

and b r e c c i a t e d  t o  h e a v i l y  f r a c t u r e d  m e t a s e d i m e n t s ;  c h l o r i t b  a l o n g  

f r a c t u r e s  and  i n  m a t r i x ;  v e r y  c a l c a r e o u s ;  minor  t o  196 d i s s e m i n a t e d  

PO;  l o c a l  s i l i c i f i c a t i o n  w i t h  trace t o  minor  py 2 minor  K-spar 

(2-Scm. zones); l o c a l  b r e c c i a  t o n e s  w i t h  minor  g r a p h i t e  and  py 

( a s  a t  29.7-3O.O). 



30.0-33.3 

33.3-35.4 

35.4-41 - 4  

41 -4-42.4 

42.4-44 .a 

64.8-45.5 

45.5-47.5 

47.5.47 .e  

47.8-49.38 

49.38-51.6 

51.6-58.7 

f i n e  - v e r y  f i n e  g r a i n e d  a l t e r e d  s e d i m e n t  - no  b a n d i n g  a p p a r e n t  

e x c e p t  l o c a l l y  where medium g r a i n e d  g n e i s s  o c c u r s ;  h e a v i l y  frac- 

t u r e d  a t  -90' (45' t r u e )  and  p y r i t e  v e i n i n g  l o c a l l y  - b e s t  

d e v e l o p e d  a t  32.5-33.0; minor  d i s s e m i n a t e d  PO. 

l i g h t  t o  d a r k  g r e y  banded m e t a s e d i m e n t s ;  1% d i s s e m i n a t e d  P O ;  

2% o v e r  2cm. z o n e s  o c c a s i o n a l l y ;  minor  K-spar,  b i o t i t e  and c h l o r i t e  

l o c a l l y ;  f e w  t h i n  z o n e s  of g n e i s s .  

s u b g n e i s s i c  - l o c a l l y  s i l i c e o u s  m e t a s e d i m e n t s ;  l o c a l l y  subporphy-  

r i t i c  t o  p o r p h y r i t i c ;  g r e y  f e l d s p a r  - q u a r t z  - c h l o r i t e ;  f i n e l y  

d i s s e m i n a t e d  PO and c h l o r i t e  and c a l c i t e  and p y r i t e  on f r a c t u r e s ;  

minor  K-spar w i t h  q u a r t z ;  minor  c h a l c o p y r i t e  w i t h  PO. 

+ 

b r e c c i a  - a n g u l a r  brown - d a r k  g r e y  and  g r e e n  f r a g m e n t s  s e t  i n  

q u a r t z - f e l d s p a r . -  c h l o r i t e  o r - m i n o r  b i o t i t e  m a t r i x ;  q u a r t z  v e i n  a t  

45'; c a l c i t e  and c h l o r i t e  f r a c t u r e  c o a t i n g .  

+ 

g n e i ~ i a  - q u a r t z  - f e l d s p a r  - c h l o r i t e ;  1% d i s s e m i n a t e d  PO end minor 

c h a l c o p y r i t e .  

q u a r t z  v e i n  - m i l k y  w h i t e  and  minor  PO, t race c h a l c o p y r i t e ;  minor  

c h l o r i t e  end c a l c i t e  on f r a c t u r e s ;  v e i n  a t  45'. 

g n e i s s  as  above.  

h e a v i l y  p y r r h o t i z e d  zone p a r a l l e l  a t  45'; c o n t a c t  w i t h  p o t a s s i c  

q u a r t z  zone ;  h e a v i l y  f r a c t u r e d  a t  -90' and -45'; m i n o r  g r a p h i t e  

on s t e e p  f r a c t u r e s .  

K-spar - q u a r t z  a l t e r a t i o n  zone  - g r e y  - w h i t e  and p i n k  s e c t i o n s ;  

some banded g r e y  m e t a s e d i m e n t s ;  minor  medium g r a i n e d  g n e i s s ;  z o n e s  

o f  1-2cm. of 2-396 PO;  py on c a l c a r e o u s  f r a c t u r e s ;  m i n o r  c h a l c o p y r i t e  

w i t h  PO. 

banded brown b i o t i t i c  m e t a s e d i m e n t  w i t h  2-346 f i n e l y  d i s s e m i n a t e d  

PO g r a d i n g  i n t o  w h i t e  t o  g r e y  s i l i c e o u s  zone  - q u e r t z - f e l d s p a r  - 
b i o t i t e ,  c h l o r i t e ,  K-spar; minor  c a l c i t e - q u a r t z  v e i n i n g ;  1-2% PO. 

i n t e r c a l a t e d  g n e i s s  - commonly s u b p o r p h y r i t i c  q u a r t z - f e l d s p a r  - 
b i o t i t e - c h l o r i t e  w i t h  ,1-246 d i s s e m i n a t e d  PO and  m e t a s e d i m e n t s  - 
g r e y  t o  brown, f i n e  g r a i n e d  w i t h  o c c a s i o n a l  t h i n  s i l i c e o u s  b a n d s ;  

d i p  15-20'; c a l c i t e  and c h l o r i t e  - PO on f r a c t u r e s :  g n e i s s  is  a 

+ 

+ 

+ 



58.7-59 e6 

59.6-61 027 

61 -27-63.4 

63,4065 -4  

65 04-77 5 

77.5-89 

89 92-9 

92 

.7 

91.7.100.0 

0 

hornblende p o r p h y r y a t  52.1-52.3 - euhedra l  hornblende phenocrysts  

i n  a dark grey-green f i n e  g r a i n e d  groundmass - hornblende p a r t i a l l y  

c h l o r i t i z e d  and o c c a s i o n a l l y  a l t e r e d  t o  b i o t i t e ;  o c c a s i o n a l  t h i n  

quartz-K-spar bands and minor  d isseminated K-spar - quartz-po; 

54.7-54.9 - s u b p o r p h y r i t i c  gne iss  w i t h  quartz-Ksper and PO and 

minor  c h a l c o p y r i t e  - c h l o r i t i c  green; 55.9-56.5 - c h l o r i t i c  g r e y  

t o  g r e e n i s h  metasediments c u t  by c h l o r i t e - p y r i t e  f r a c t u r e s  and 

q u a r t z  end f e l d s p a r  and py v e i n l e t s ;  g r a p h i t e  on some f r a c t u r e s .  

dark g r e y  very  f i n e  g r e i n e d  metasediments; bending o n l y  o c c a s i o n a l l y  

v i s i b l e ;  c u t  b y  numerous py,,quartz-py - PO v e i n l e t s  end f r a c t u r e  

c o a t i n g s  a t  OS0, 15-20', 85'; g r a p h i t e  on few f r a c t u r e s ;  1-3s s u l -  

ph ide;  v e r y  c h l o r i t i c  s l i c k e n s i d e d  f r a c t u r e s .  

subgneisa ic  ( a n h e d r a l  phenocrys ts )  t o  t h i n  bands o f  remnant mete- 

sediments; c u t  b y  py and q u a r t z  v e i n l e t s ;  1-296 p y  and Po; 61.15-61.27 

+ 

+ 

- f e u l t  gouge - grey powdery c l a y  sur round ing  fragments o f  b leached 

metasedimente. 

as above, p y r i t i z a t i o n  - f r a c t u r e s  and v e i n l e t s  - extends t o  62.4;  

i n c r e a s e  i n  b i o t i t e  f rom 62.4 downward. 

dark g rey  t o  w h i t e  t h i n  banded metasediments; 146 f i n e l y  d isseminated  

PO; minor  K-spar as f i n e  d isaeminat ions ;  1% dissemineted py and PO. 

g r e y  t o  w h i t e  banded ( t h i n  bedded) metasediments c u t  b y  py 2 f e l d -  

spar  - c a l c i t e  v e i n l e t s ;  b r e c c i a t e d  a t  65.4-67.6; 72.2-72.5, 

73.4-77.4 w i t h  l o c a l  zones b e i n g  more p y r i t i c  and broken than o thera ;  

py - PO m 192% and 346 l o c a l l y ;  g r a p h i t e  common i n  h e a v i l y  f r a c t u r e d  

and/or b r e c c i a  zones as e t  73.1-73.75 and 66.0; c h l o r i t e  end c a l c i t e  

on f r a c t u r e s ;  p y r i t e  o f t e n  occurs  as euhedra l ,  1-2mm. cubes. 

+ 

+ 

gray-brown-green b l o t c h y  c o l o r e d  metasediments; f r a c t u r e d  and hea led  

b y  q u a r t z  or c a l c i t e - c h l o r i t e  v e i n l e t s ;  0.5-1.0% f i n e l y  d isseminated 

PO; brown c o l o r  = b i o t i t i c  zones o r  beds; green = c h l o r i t e ;  i n d u r a t e ,  

v e r y  f i n e  gra ined.  

g rey  t o  b l a c k  g r a p h i t i c  + 0.-1.5$ py and minor  PO - b r e c c i a ;  PO 

d isseminated a long d i s t u r b e d  (moved) bedding t o  196. 

a8 above but w i t h  m inor  p y r i t e  and l o c a l  PO t o  1% end b i o t i t i c  

s i l i c e o u s  zones w i t h  minor  g r a p h i t e ;  g r a p h i t e  l o c a l l y  up t o  55 over  
I 

3cm. 



100.0-105.0 grey-green-brown me tased imen t s  a s  above  b r e c c i a  zone ;  d i p  g e n e r a l l y  0 a t  45' o f f s e t  0.5cm. on  a few f r a c t u r e s ;  v e r y  f i n e  g r a i n e d ;  less 

t h a n  1% s u l p h i d e ;  l o c a l  f i n e  t o  medium g r a i n e d  g n e i s s i c  z o n e s .  

105.0-117.0 p r e d o m i n a n t l y  g n e i s s  - s u b p o r p h y r y  g r a d i n g  t o  d i o r i t i c  f e l d s p a r  

po rphyry  a t  106 .5 ;  s u b h e d r a l  w h i t e  f e l d s p a r  p h e n o c r y s t s  s e t  i n  

a f i n e  g r a i n e d  groundmass o f  c h l o r i t e ,  b i o t i t e ,  minor q u a r t z  and  

f e l d s p a r ;  0.S-lqb f i n e l y  d i s s e m i n a t e d  P O ;  o c c a s i o n a l  1-2cm. q u a r t z  

\ 

+ - K-spar v e i n s  w i t h  0-196 PO €IS c o a r s e  g r a n u l a r  a c c u m u l a t i o n s ?  

o c c a s i o n a l  2-5cm. b r e c c i a  z o n e s , w i t h  c h l o r i t i c  m a t r i x ;  b e d d i n g  o r  

f o l i a t i o n  r a r e l y  v i s i b l e .  

grey-white-brown banded  me tased imen t  e t  45'; 1% d i s s e m i n a t e d  pa  

l o c a l l y  and rare  0.3cm. bands  c a r r y  2-3'16 PO;  f i n e  t o  v e r y  f i n e  

g r a i n e d ,  

11  7.0-1 19.4 

119.4-120.0 g r a p h i t i c  b r e c c i a  - a n g u l a r  g r e y  f r a g m e n t s  t o  2cm. i n  g r a p h i t i c  
m a t r i x .  

120.0-121.0 q u a r t z  v e i n  - st reaks and  b l e b 8  of c h a l c o p y r i t e ;  c h l o r i t i c  f r a c t u r e s ;  

120.7-120.9 P 2-4% s p h a l e r i t e  and 1% c h a l c o p y r i t e  and minor  g a l e n a ;  

t a l c  on c h l o r i t e .  

121.0-133.4 d a r k  t o  l i g h t  g r e y  ( o c c a s i o n a l l y  w h i t e  or brown) banded  t o  m a s s i v e ,  

f i n e  t o  v e r y  f i n e  g r a i n e d  me taeed imen t s ;  o c c a s i o n a l  q u a r t z - p y r i t e -  

K-spar z o n e s  (1-5cm.) ;  l o c a l  p y r i t i c  z o n e s  up t o  1% s u b  t o  e u h e d r e l  

py ;  d i p s  where v i s i b l e  a t  45'; l o c a l l y  g r a p h i t i c ;  122.9- l c m .  band  

o f  20-3096 PO;  246 d i s s e m i n a t e d  pa l o c a l l y  and  1% py and c a l c i t e  on 

f r a c t u r e s ;  130.0-1 30.1=2-3$ s p h a l e r i t e ,  t race c h a l c o p y r i t e ,  minor  

g a l e n a .  

133.4-135.7 f e l s i c  zone  - q u a r t z ,  f e l d s p a r ;  a b u n d a n t  ( 5 % )  K-spar a s  b l o t c h y  

a n h e d r a l  a l t e r a t i o n ;  2-4s  d i s s e m i n a t e d  and g r a n u l a r  a g g r e g a t e s  of PO;  

minor  c h l o r i t e ;  o c c a s i o n a l  1 - 3 m m .  q u a r t z  v e i n l e t s ' ;  r a re  band ing  a t  

25-30'; minor  c h a l c o p y r i t e ;  t race  s p h a l e r i t e ;  w h i t e  p r i s m a t i c - p e a r l y  

l u s t r e - m i n e r a l  l o c a l l y  - z e o l i t e ( ? ) .  

135.7-137.1 b r e c c i a  - g r e e n ,  c h l o r i t i c  t o  b l a c k  m a t r i x  h o s t i n g  w h i t e - g r e y  t o  

b l a c k  a n g u l a r  t o  sub-rounded f r a g m e n t s ;  l o c a l l y  g r e y - s i l i c e o u s ;  

l o c a l l y  carr ies  2-396 d i s s e m i n a t e d  PO; 1% py  i n  v e i n l e t s  and  m a t r i x .  

137.1-142.4 g r e e n  and  brown (grey-brown)  a l t e r n a t i n g  t h i n  banded t o  m a s s i v e  



b l o t c h y  - c o l o r e d  metesediments; less t han  146 PO; more c h l o r i t i c  

where f r a c t u r e  d e n s i t y  inc reases ;  bedding, where v i s i b l e ,  d i p s  

25-30'; 5-1 Ocrn. zone8 of  aubgne ies ic  metasediments; v e r t i c a l  

(-45' t r u e )  q u a r t z  v e i n  w i t h  a c h l o r i t i c  bo rde r  a t  140.6-141 .l. 

0 

142.4-144.5 gne iss  - fe ldspar  porphyry ;  w h i t e  anhedra l  t o  subhedra l  f e l d s p a r  

phenocrys ts  set i n  a f i n e  g ra ined  groundmass o f  c h l o r i t e  end bio- 

t i t e ;  t r a c e  t o  minor amounts o f  PO; c a l c i t e  and c h l o r i t e  on some 

f r a c t u r e s .  

144.5.150.88 same as 137.1-142.4. 

- End o f  Hole - 



D .D .H-K-81-4: 

0 
B e a r i n g  : 

Dip t e s t :  

L o c a t i o n  : 

Depth ( m 1 

0-3.96 

3.96-1 5.39 

15.39-26.0 

26.0-27.1 

27.1 -39.5 

39.5-59.3 

0 

- <- 

1 uo Total  Depth:  76.51111, Logged by: G,:L. Garret?. 
I - . -  -4 so Collared : March 0 / 0 l .  

5+15€/0+6N Completed : March 9 /01 .  

D e s c r i p t i o n  

c a s i n g .  

brown, g r e e n  and  g r e y  rne t a sed imen t s  - banded t o  b r e c c i a t e d  t o  aub- 

g n e i s s i c  t o  m a s s i v e  - f i n e  g r a i n e d ;  l ess  t h a n  1% f i n e l y  d i s s e m i n a t e d  

PO l o c a l l y ;  p y r i t e  a l o n g  q u a r t z - f e l d s p a r  v e i n l e t s  t o  196 - u s u a l l y  

a l o n g  h i g h  a n g l e  (60-90 1 f r a c t u r e s ;  b a n d i n g  where v i s i b l e  a t  40'; 

b r e c c i a s  a re  zones  of heavy f r a c t u r i n g ,  minor  r o t a t i o n  and  subseq-  

u e n t  f r a c t u r e  f i l l i n g ;  o x i d a t i o n  l e v e l  i s  7.6 meters as marked by  

i r o n  o x i d e s  on f r a c t u r e  s u r f a c e s .  

as above  o n l y  more s i l i c e o u s  - v e r y  f i n e  g r a i n e d  w i t h  fewer b i o t i t i c -  

0 

+ .brown b e d s ;  l o c a l  fe l s ic :  q u a r t z - f e l d s p a r  - Kspar  z o n e s ; , u p  t o  1% 

f i n e l y  d i s s e m i n a t e d  PO;  m inor  p y r i t e  e x c e p t  a t  15.39-16.0 where  1-246 

d i s s e m i n a t e d  and v e i n l e t  e u h e d r a l  p y r i \ t e  o c c u r s .  

f e l d s p a r  po rphyry  - w h i t e  s u b - a n h e d r a l  f e l d s p a r  p h e n o c r y s t s  set  i n  e 

f i n e  t o  v e r y  f i n e  g r a i n e d  c h l o t i t i c - b i o t i t i c  groundmass ;  minor  PO. 

me thsed imen t s  - t h i n  bedded t o  l a m i n a t e d ;  v e r y  f i n e  g r a i n e d ;  g r e y  

and w h i t e  on t o p  h a l f  - g e t t i n g  browner  and more b i o t i t i c  i n  lower 

h a l f  where PO i n c r e a s e s  t o  1% - f i n e l y  d i s s e m i n a t e d ;  t h i n  (5-10cm) 

f e l s i c  bands  ( q u a r t z  -Kspar )  l o c a l l y ;  py l o c a l l y  (32.8-33.2); beds 
d i p  a t  35-45'; p h e n o c r y s t  deve lopment  t o  e s u b g n e i s s i c  t e x t u r e  o c c u r s  

i n  a few 5-10cm. z o n e s ;  h a r d n e s s  of s e d i m e n t s  i s  a b o u t  4-5.5. 

m e t a s e d i m e n t s  - h e a v i l y  f r a c t u r e d  and  a l t e r e d  - b e d d i n g  o r  b e n d i n g  

r a r e l y  v i s i b l e ;  v a r i e s  from grey t o  g r e e n  - c h l o r i t i c  f r a c t u r e d  

rock w i t h  a few g r a p h i t e  c o a t e d  f r a c t u r e s  and  t h i n  (5-1Ocm.) q u a r t z -  

f e l d s p a r  - K-spar ( m i n o r  PO - p y )  bands  - i n t e r g r o w n  a n h e d r a l  f e l d -  

a p e r - q u a r t z  - minor  c h l o r i t e ;  p y r i t i c  zone  (1-296) a t  41.5-41.9 - 
v e i n l e t  and  d i s s e m i n a t e d  p y r i t e  i n  a v e r y  f i n e  g r a i n e d ,  d a r k  g r e y  

rock; 46.9-47.1 - q u a r t z - f e l d s p a r  and  minor  py; 49.7-50.6 - q u a r t z -  

+ 
+ 

K-spar bound by d a r k  g r e y  f r a c t u r e d  me tased imen t  and  minor  py;  

53.65-55.~1-1-3% py i n  na r row v e i n l e t s  end  a s  f r a c t u r e  c o a t i n g s  w i t h  



w i t h  c h l o r i t e  and m i n o r  g r a p h i t e :  PO is  f i n e l y  d i s s e m i n a t e d  t o  

296 - g e n e r a l l y  less t h a n  1% and o c c u r s  w i t h  py i n  v e i n l e t s  a n d / o r  

f r a c t u r e  c o e t i n g .  

59.3-61.31 s u b p o r p h y r i t i c  - close packed  p o o r l y  d e v e l o p e d  a n h e d r a l  f e l d s p a r  

p h e n o c r y s t s  i n  a f i n e  g r a i n e d  c h l o r i t i c  groundmass;  minor  amounts  

of d i s s e m i n a t e d  K-spar; t race PO. 

61.31-70.3 g r e y  t o  g r e e n  g r e y ,  h i g h l y  f r a c t u r e d  and  l o c a l l y  s i l i c i f i e d  tone; 

band ing /bedd ing  r a r e l y  v i s i b l e  (45') ; s e v e r a l  p y r i t i c  zones  re la ted  

t o  q u a r t z - p y  v e i n s  and q u a r t z - c a l c i t e - p y  ( -  PO) v e i n l e t s  and  frac- 

t u r e  c o a t i n g s ;  minor  K-spar; minor  t o  196 PO; q u a r t z  v e i n s  e t  
63.4-64.2- milky  w h i t e  and  1-246 py;  66.9-67.4 - 2 or  3 t h i n  (1-2cm.) 

q u a r t z - p y  v e i n l e t s  a t  60-6S0; t h i s  e e c t i o n  i s  q u i t e  c a l c a r e o u s  - 
e s p e c i a l l y  v e i n s  and f r a c t u r e s .  

1 

+ 

70.3-76.51 f e l d s p a r  - c h l o r i t e  - b i o t i t e  s u b g n e i s s  - non f o l i a t e d ,  week seg- 

r e g a t i o n  of c h l o r i t e - b i o t i t e  l o c a l l y ;  lees  t h a n  0.5% PO; e q u i -  

d i m e n s i o n a l  0, a n h e d r e l  p h e n o c r y s t s .  

- End o f  Hole - 
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D e s c r i p t i o n  

c a s i n g .  

g n e i s s  - v a r i a b l e  band ing  or f o l i a t i o n  o n l y  v i s i b l e  o c c a s i o n a l l y  

a t  40-65'; lees  t h a n  1% d i s s e m i n a t e d  py;  a n h e d r a l  f e l d s p a r  i n  a 

c h l o r a t i c  or c h l o r i t e s .  and  b i o t i t e  groundmass;  q u a r t z - f e l d s p a r  - 
ca lc i t e  and minor  py v e i n l e t s  a t  70-80° e t  8.2-9.1; 12.6-13.11; 

15.39-17.3 - n o t  h e a v i l y  p y r i t i z e d  n o r  s i l i c i f i e d .  

. 

banded m e t a s e d i m e n t s  - b i o t i t i c  brown a t  t o p  g r a d i n g  t o  i n t e r -  

banded grey-green-brown 0,S-lcrn. bands ;  minor  d i s s e m i n a t e d  PO; py; 

5-10cm. b r e c c i a  z o n e s  occasionally; minor pale brown to beige 
s p h a l e r i t e  and q u a r t z  and  ca l c i t e  and  c h l o r i t e  i n  a n  0.5cm. v e i n  

e t  21.0; q u a r t z  and minor  c h l o r i t e  v e i n  et 8 S o  e t  22.4-2.3.0; q u a r t z  

ca lc i te  and  minor  p y r i t e  and  t a l c  a t  25.3-25.7 (pale g r e e n  talc). 

b l e a c h e d  end  l o c a l l y  b r e c c i a t e d  banded  m e t a s e d i m e n t s ;  w h i t e  t o  

g r e y  t o  p a l e  g r e e n  o r  b u f f ;  minor  d i s s e m i n a t e d  py on  a f e w  f r a c t u r e 8  

- ca lc i te  - c h l o r i t e ;  a t t i t u d e  - 30-40'. 

f e l d a p a r  p o r p h y r y  - b i o t i t e - c h l o r i t e  gne i ' s s ;  minor  d i s s e m i n a t e d  PO; 

s u b - e n h e d r a l  w h i t e  f e l d s p a r  p h e n o c r y s t s  and  brown a l t e r e d  b i o t i t e .  

c h l o r i t i c  b r e c i a t t e d  m e t a s a d i m e n t s ;  and  few banded m e t a s e d i m e n t e  

l o c a l l y  (15-2Ocm.); minor  py - q u a r t z  - c a l c i t e  - c h l o r i t e  v e i n l e t s  

a t  -goo, -70°, -45' and 10' ( 2  P O ) ;  m inor  d i s s e m i n a t e d  PO; o c c a s i o n a l  

5-15cm. q u a r t z - K s p a r  f e l s i c  z o n e s ;  c h l o r i t e  and  c a l c i t e  on f r a c t u r e s ;  

minor  g r a p h i t e .  

banded m e t e s e d i m e n t s  - buff -brown-grey;  p y r i t i z e d  a l o n g  - 70' and 90' 

c h l o r i t i c  f ractures .  

b r e c c i a  - a n g u l a r  t o  subrounded  f r a g m e n t s  (0.2-1.0cm.I; b i o t i t i c -  

brown, g r e y ,  b l a c k ;  a n h e d r a l  t o  s u b h e d r a l  p y r i t e  i n  m a t r i x  u p  t o  

2% - g e n e r a l l y  1%. 



44.9-46.9 grey-brown t o  brown v e r y  f i n e  g r a i n e d  m e t a s e d i m e n t s ;  d i p  45'; minor  

p y r i t e  a l o n g  - l o o ,  45' and  70' f r a c t u r e s  and v e i n l e t s  ( p e r i p h e r a l  

t o  b r e c c i a  zone  above  and p y r i t i c  zone  b e l o w ) .  

g r e y ,  v e r y  f i n e  g r a i n e d  banded  t o  m a s s i v e  m e t a s e d i m e n t s  a t  45-50° 

w i t h  102% s u b - e u h e d r a l  py d i s s e m i n a t e d  a l o n g  v e i n l e t s  and  f r a c t u r e s  

s u b p a r a l l e l  t o  b a n d i n g  and  a t  20': l o c a l l y  see py end  PO and  minor  

c h e l c o - p y r i t e ;  g r a p h i t i c ;  2 or 3 - lcm. q u a r t z  v e i n s  a t  45O. 

g r a y  c rumbly  zone - w i t h  q u a r t z  c a l c i t e  v e i n  a t  45' a t  49.6-49.9 

(2-3 v e i n s  x 2-4cm.); 1-2s py;  a b u n d a n t  c h l o r i t e  - g r a p h i t e ;  b r e c c i a  

a t  50.7-51.1 - g r a p h i t i c  - crumbly.  

banded  g r e y  t o  l i g h t  brown m e t a s e d i m e n t s  w i t h  na r row b a n d s  of b i o t i t i c -  

c h l o r i t i c  g n e i s s ;  minor  d i s s e m i n a t e d  PO. 

p r e d o m i n a n t l y  b i o t i t i c  g n e i s s  w i t h  t h i n  z o n e s  of brown-grey banded  

m e t a s e d i m e n t s  a t  20-30 ; ca lc i t e  v e i n i n g  a l o n g  - 70-90' f r a c t u r e s .  

da rk  g r e y  m a s s i v e  h e a v i l y  f r a c t u r e d  v e r y  f i n e  g r a i n e d  m e t a s e d i m e n t s  

w i t h  1-2s v e i n l e t  py - PO; l o c a l l y  i n t e n s e  f r a c t u r i n g  g i v e s  b r e c c i a  

a p p e a r a n c e ;  c a l c i t e  and c a l c i t e - c h l o r i t e  v e i n l e t s  and f r a c t u r e  coat- 

i n g s ;  g r a p h i t e  o c c a s i o n a l l y  on f r a c t u r e s ;  q u a r t z  r i c h  v e i n  a t  65' a t  

< 

46.49.5 

. I 

49.5-52.1 

/ 

52.1-66.0 

66.0-78.6 
0 

78.6-87.2 
+ 

85.3-85.6. 

87.2-93.1 b r e c i a t t e d  and  l o c a l l y  s i l i c i f i e d  - s u l p h i d e  poor :  f r a g m e n t s  t o  3-4cm.. 

e s s e n t i a l l y  f r a c t u r e d  and r o t a t e d  m e t a s e d i m e n t s ;  h e a l e d  by  ca l c i t e ;  

e u b g n e i s s i c  t o w e r d s  lower c o n t a c t .  

as above  b u t  w i t h  1% py a l o n g  f r a c t u r e s  and  v e i n l e t s  a t  70-90'; 

3-496 py a l o n g  b a n d i n g  a t  96.3-97.3 and q u a r t z  and Kspar ;  g r a p h i t i c  

f r a c t u r e s  l o c a l l y ;  q u i t e  s i l i c e o u s  o v e r  s h o r t  i n t e r v a l s :  more p y r i t e  

i n  more h e a v i l y  f r a c t u r e d / b r e c c i a t e d  z o n e s .  

93.1.108.9 

108.9-125.4 as  above  o n l y  mors c h l o r i t i c ,  l o c a l l y  b i o t i t i c ;  minor  py l o c a l l y  a l o n g  
+ q u a r t z  - c a l c i t e  - c h l o r i t e  v o i n l e t s .  

125.4.127.71 b l e a c h e d  - g r e y  me tased imen t ;  q u a r t z - f e l d s p a r  v e i n  and  PO and py e t  

126.6-127.2; minor  c h l o r i t e  and  ca l c i t e .  

- End of Hole - 
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Depth(  r n 1  D e s c r i p t i o n  

0-3.66 c a s i n g .  

3.66-30.1 p o o r l y  t o  n o n f o l i a t e d  q u e r t z  d i o r i t e - g r a n o d i o r i t e ;  l O - l S $  c h l o r -  

i t i z e d  mafics and e p i d o t e  locally; q u a r t z - f e l d s p a r  groundmesa ,  

l o c a l l y  p o r p h y r i t i c  - v i s i b l e  where b l e a c h e d  a s  w h i t e  e u h e d r e l  

f e l d s p a r  p h e n o c r y s t s ;  minor  amounts  of d i s s e m i n a t e d  py;  q u a r t z -  

K-spar a l t e r a t i o n  l o c a l l y  a l o n g  t h i n  70-90' v e i n l e t s  and  o c c a s i o n a l  

2-15cm. b l e a c h e d  zones ;  l i g h t  i r o n  o x i d e  c o a t i n g s  on f r a c t u r e s .  

30.1-31.7 q u a r t z - f e l d s p a r - p y r i t e  ( l e s s  t h a n  1%)  v e i n  w i t h  a n  e p i d o t i z e d  t o  

b r e c c i a t e d - p y r i t i c  u p p e r  a u r e o l e ;  e p i d o t e  zone  g r a d e s  down t o  

breccia t o  v e i n .  

31.7.33.07 weakly  a l t e r e d  g r a n o d i o r i t e  w i t h  3 or 4 x lcm. q u a r t z - f e l d s p a r  
t - e p i d o t e  and minor  p y r i t e  v e i n s  a t  60-70'. 

33.07.38.0 f e l s i t e  zone  - w h i t e  q u a r t z - f e l d s p a r  w i t h  minor  p y r i t e  d i s s e m i n a t e d  

a l o n g  60' g r e y i s h  t o  b l a c k  s t reaks w i t h  minor  e p i d o t e :  q u a r t z -  

Kspar  i n c r e a s e s  and  p y r i t e  d e c r e a s e s  from 35.56 w i t h  a s l i g h t  

i n c r e a s e  i n  e p i d o t e .  

0 

38.0-40.9 

40.9-42.0 

42.0-54.7 

54.7-59.5 

59.5-62.5 

62-5-50 3 

58.3-65.2 

65.2-66.0 

g r a n o d i o r i t e .  

qua r t z -Kspa r  f e l s i c  zone  - minor  p y r i t e  and c h l o r i t e .  

g r a n o d i o r i t e  - c h l o r i t i c  mafics ( 5 ~ 1 0 % )  and e p i d o t e ;  minor  p y r i t e ;  

c h l o r i t i c  f rac tures ;  medium g r a i n e d .  

q u a r t z - K s p a r  f e l s i c  zone  - 2-346 c h l o r i t i z e d  m a f i c s .  

g r a n o d i o r i t e .  

qua r t z -Kspa r  f e l s i c  zone.  

g r a n o d i o r i t e  t o  v e r y  c h l o r i t i c  f i n e  g r a i n e d  rock.  

q u a r t z  v e i n  - milky  w h i t e ,  m a s s i v e ; . m i n o r  p y r i t e ;  c o n t a c t  a t t i t u d e  

n o t  v i s i b l e  but f r a c t u r e s  a re  s t r o n g  a t  10-15 . 0 



66.0-67.0 d i o r i t i c  f e l d s p a r  p o r p h y r y  - w h i t e  s u b - e u h e d r a l  f e l d s p a r  pheno- 

c r y s t s  i n  a f i n e  g r a i n e d  c h l o r i t i c  groundmess.  0 
67.0-70.41 g r a n o d i o r i t e  - q u a r t z  monzon i t e  - g r e y  t o  p i n k i s h ;  medium g r a i n e d ;  

s u b - e u h e d r a l  w h i t e  f e l d s p a r ;  a n h e d r a l ,  l o c a l l y  c h l o r i t i z e d  mafica 

( 1  -5%) ; g r e y  q u a r t z '  i n  groundmass ;  local b l o t c h e s  and  p h e n o c r y s t s  

of # - spa r .  

70.4-01.38 d i o r i t i c  f e l d s p a r  p o r p h y r y  - f i n e  t o  medium g r a i n e d ,  c h l o r i t i c  - 
a8 above ;  coarser t o w a r d s  t h e  end  o f  t h e  h o l e ;  f i n e  t o  very f i n e  

g r a i n e d  a n d e s i t i c  zone  a t  72.7-76.4 - c u t  by  few q u a r t z  2 p y r i t e  

- e p i d o t e  v e i n l e t s ;  77.6-78.3 - b l e a c h e d  q u a r t z - f e l d s p a r  zone  - 
s u b - e u h e d r a l  w h i t e  f e l d s p a r  i n  a f i n e  t o  v e r y  f i n e  g r a i n e d  q u a r t z -  

f e l d s p a r  groundmass w i t h  traces of c h l o r i t e .  

+ 

- End of Hole - 



B e a r i n g  : 352O 

I d- --- 
I C  -- - . 

T o t a l  Depth: 117.65m. Logged by: G..L. Garrett*. .-  . 
- L L :  - 

Dip t e s t :  -60' Collared : March 12/81. 

L o c a t i o n  : 2+40E/1+11 S ' Completed : March 14/01.  

Depth(  m )  

0-3.66 

3.66.5.6 

5.6-7 e 9  

7.9-1 0.21 

1 0 :2 1 - 1 2 . 0 

a 12.0-1 4 .O 

' 14.0-26.2 

26 82-2804 

28.4-65 3 

D e s c r i p t i o n  

c a s i n g .  

c l a y  a l t e r e d  i n t r u s i v e ;  b u f f - p i n k ,  f i n e  g r a i n e d ;  q u a r t z - K s p a r  - 
e p i d o t e  on f r a c t u r e s ;  minor  h e m a t i t e  on a f e w  f r a c t u r e s ;  t race t o  

minor  p y r i t e .  

weakly t o  n o n - f o l i a t e d  g r a n o d i o r i t e ;  p e r v a s i v e  K s p a r - q u a r t z  - 
c h l o r i t e  a l t e r a t i o n  a l o n g  v e i n l e t s ;  t race p y r i t e ;  minor  e p i d o t e .  

quartz-Kspar-py b r e c c i a  f l a n k e d  b y  gouge on t h e  lower c o n t a c t  and  

clay-Kspar-epidote-pyrite a l t e r a t i o n  above  - c l a y  o c c u r s  as a 

powdery t a l c y  pa l e  g r e e n  material. 

e p i d o t i z o d ,  c h l o r i t i z e d  g r a n o d i o r i t e .  

30 c m .  q u a r t z  v e i n  f l a n k e d  by c l a y  gouge - g r a d e a  downward t o  c l a y  

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

t o  p r o p y l i t i c a l l y  a l t e r e d  ( c h l o r i t e - e p i d o t e - m i n o r  K s p a r )  i n t r u s i v e .  

c h l o r i t i z e d ,  e p i d o t i z e d  g r a n o d i o r i t e  as  above ;  1-3 c m .  q u a r t z  - 
K-spar v e i n s  o c c a s i o n a l l y ;  0.2  cm. e p i d o t e  v e i n l e t s ;  23.5-25.0 - 
90' f r a c t u r e s  w i t h  c h l o r i t e .  

f i n e  g r a i n e d  dark g r e e n  c h l o r i t i c  a n d e s i t e  dyke  a t  85-55';  e p i d o t e  

v e i n l e t s ;  t race  p y r i t e .  

c h l o r i t i z e d  g r a n o d i o r i t e  - as  above  - i r r e g u l a r  i n t e r g r o w t h  o f  

a n h e d r e l  quartz-feldspar-chloritized mafics; a p p r o x i m a t e l y  e v e r y  

2m. o c c u r s  5-30 cm. q u a r t z - K s p a r  f e l s i c  z o n e s  which show weak por- 

+ 

I 

p h y r i t i c  t e x t u r e ;  p y r i t i c  zone  (O,S-l.O$) as d i s s e m i n a t i o n s  and 

v e i n l e t s  a t  37.5-41.0; 1-2 x 3-15cm. q u a r t z  monzoni te  d y k e s  f r o m  

43 .0  down - l e s s  t h e n  2 s  mafics, s u b - p o r p h y r i t i c  q u e r t z - f e l d s p e r -  

p i n k  t o  b u f f  t o  white;48.6-48.9 - i r o n  o x i d e  on f r a c t u r e  (g round-  

water c h a n n e l ( ? )  ; week  f o l i a t i o n  a t  65-70'; s e c o n d a r y  brown b i o t i t e  

on c h l o r i t e  a t  55.2-58.8; 1Q p y r i t e  a t  52.7-58.8; f o l i a t i o n  v a r i e s  

40-60'. . I  - 



65.3-69 3 

69-3-05  7 

88.09-93.6 

3.6-9 .7 

.94.7-95.1 

95.1-117.65 

Dyke ( ? )  - q u a r t z  monzon i t e  - q u a r t z - f e l d s p a r  p o r p h y r y  (weak ly  

d e v e l o p e d )  w i t h  s u b h e d r a l  f e l d s p a r  p h e n o c r y s t s  and s u b - a n h e d r a l  

p a r t i a l l y  t o  c o m p l e t e l y  c h l o r i t i z e d  h o r n b l e n d e  commonly a s  s t u b b y  

c r y s t a l s ;  up t o  5% mefics; v e r y  f i n e  g r a i n e d  g r e y  groundmass ;  

same as  s e v e r a l  d y k e s  (5-3Ucm.) as ment ioned  ebove ;  q u a r t z - f e l d s p a r  

v e i n  w i t h  a n g u l a r  g r e y  q u a r t z  f r a g m e n t s  e t  68.3-68.7; lower c o n t a c t  

a t  10' a g e i n s t  90' f o l i a t i o n  o f  u n d e r l y i n g  d i o r i t e - g r a n o d i o r i t e ;  

almost ab1 c o n t a c t s  w i t h  monzon i t e  d y k e s  are  0-1 5'. 

same as 28-65 - more d i o r i t i c ;  monzon i t e  d y k e s  more c l o s e l y  

a p p r o a c h  g r a n i t e  ( 82.2-82.4 1 ; f o l i a t i o n  a t  70-90'; minor  s e c o n d a r y  - 

b i o t i t e .  

f i n e  g r a i n e d  a n d e s i t e  p o r p h y r y  - d a r k  g r e e n  c h l o r i t i c ;  s u b - e u h e d r e l  

1-2mm. f e l d s p a r  i n  e v e r y  f i n e  g r a i n e d  groundmass  of c h l o r i t i z e d  

a n h e d r e l  mefics and  q u a r t z - f e l d s p a r .  

altered (locally see remnant porphyry) i n t r u s i v e  - pale g r e e n  t o  

grey, cut by numerous f-3crn. quartz v e i n s  at 40-50' - h e a v i l y  

p y r i t i z e d  w i t h  1-396 d i s s e m i n a t e d  and q u a r t z - p y  v e i n  e u h e d r a l  p y r i t e ;  

l o c a l l y  a l t e r e d  t o  s o f t  g r e y  t o  g rey -g reen  c l a y  - p y r i t e  materiel;  

v e r y  c h l o r i t i c  l o c a l l y  - e s p e c i a l l y  on f r a c t u r e s .  

w h i t e ,  m a s s i v e  q u a r t z  v e i n  - up t o  1% d i s s e m i n a t e d  e u h e d r a l  p y r i t e .  

gouge - p y r i t i c  and  b roken  c h l o r i t i c  c o r e  f r a g m e n t s  - 50% r e c o v e r y .  

same as above  93.6 - d i o r i t i c  f o l i a t e d  i n t r u s i v e  c u t  by  t h i n  

m o n z o n i t i c  d y k e s .  

- End of Hole - 



D .D .H-K-81-8 : 

0 - 

Hear ing  : O0 

Dip t e s t :  -60° 

- .  + 

- 
0 7 -  

H -  - Logged by: G.L:rGarratt. -i _. . T o t a l  Depth:  Y 4 . 4 Y m  

C o l l a r e d  : March 14 /81 .  

L o c a t i o n :  1 +50E/1+1 OS Completed : March 16/81 . 
Depth(  m l  D e s c r i p t i o n  

0-3.01 c a s i n g .  

3.U1-3.46 ground core - p o o r  r e c o v e r y  - wea the red  d i o r i t e  i n t r u s i v e .  

3.46-1 8 .8  f o l i a t e d  q u a r t z  d i o r i t e  a t  70°; c h l o r i t i z e d  ( a n d  l o c a l l y  a l t e r e d  

t o  b i o t i t e )  a n h e d r e l  mefics i n t e r g r o w n  w i t h  medium g r a i n e d  q u a r t z -  

f e l d s p a r  s e t  i n  a v e r y  f i n e  g r a i n e d  groundmass ;  l o c a l  dykes of 

q u a r t z  monzon i t e  - 2-20 cm. wide - s u b p o r p h y r i t i c  f e l d s p a r  pheno- 

c r y s t s  B e t  i n  a v e r y  f i n e  g r a i n e d  groundmass  w i t h  lees t h a n  5% 

mafics - c o n t a c t  a t  60-70'. 

18.8-21.95 quar t z -monzon i t e  - b a r e l y  v i s i b l e  w h i t e  f e l d s p a r  p h e n o c r y s t s  s e t  i n  

a v e r y  f i n e  g r a i n e d  q u a r t t - f e l d s p a r  groundmass ;  less t h a n  5% a n h e d r a l  

mafics - p a r t i a l l y  c h l o r i t i z a d ;  c u t s  d i o r i t e  a t  75'; minor  K-spar 

d i s s e m i n a t e d  l o c a l l y  and on f ractures  w i t h  ca l c i t e ,  
0 

21.95.30.7 f o l i a t e d  q u a r t z  d i o r i t e  and  minor  q u a r t z  monzon i t e  as  above;  w h i t e  

I e u h e d r a l  f e l d s p a r  v i s i b l e  l o c a l l y .  

38.7-41.15 d i o r i t e  - f i n e  t o  medium g r a i n e d  d a r k e r  v e r s i o n  o f  above  - non- 

f o l i a t e d  - c o u l d  be  a dyke ;  q u a r t z  monzon i t e  p o r p h y r y  a t  u p p e r  

c o n t a c t  and  q u a r t z  - f e l d s p a r  v e i n  a t  lower c o n t a c t ;  m i n o r  e p i d o t e  

w i t h  chlorite-quartz-feldspar v e i n  e t  -80'. 

41.15-50.7 f o l i a t e d  d i o r i t e  as  above ;  Kspar  a l t e r a t i o n  on rare  o c c a s i o n  w i t h  

v e i n  mater ia l  o r  i n  minor  amounts  i n  v e i n  breccia; monzon i t e  d y k e s  

a t  35-50' and 65'; minor  i r o n  o x i d e s  o n  f r a c t u r e s  e t  10-20°, 45' 

end  80'. 

50.7-55.8 quertz-monzonite-porphyritic z o n e s  w i t h  0.2-0.3cm. e u b h e d r a l  

h o r n b l e n d e ;  p i n k  Ksptar a l t e r a t i o n  a l o n g  f r a c t u r e 6  and  ca lc i te  

v e i n l e t s  and  minor  c h i o r i t e ;  c o n t a c t  a t  60°. 

55.8-66,4 d i o r i t e  - f o l i a t e d  'a5 above:  59,8-60.9 - p y r i t i c  zone  - 146 d i s s -  

e m i n a t i o n s  and  f r a c t u r e  c o a t i n g ;  minor  s u b h e d r a l  m a g n e t i t e  w i t h  

c a r b o n a t e  ( z e o l i t e ? ) ;  v e i n  e t  63.9 ( 1 5  c m . ) ;  c r y s t a l l i n e  open s p a c e  

0 



f i l l i n g  z e o l i t e  v e i n s  l o c a l l y  - no r e a c t i o n  w i t h  HCI, p r i s m a t i c  

c r y s t a l s  w i t h  l o n g  a x i o  s t r i a e  and  o b l i q u e  t r u n c a t i o n s  a s  w e l l  

as c o a r s e  s u b h e d r a l  g r a i n s ;  f o l i a t i o n  a t  70'. 
0 

66.4-73.5 quar tz -monzon, i te  - p i n k  t o  g r e y ;  s u b - p o r p h y r i t i c ;  c h i l l e d  u p p e r  

contact w i t h  d i o r i t e ;  weakly  c h l o r i t i z e d  s u b - a n h e d r a l  h o r n b l e n d e ;  

a n h e d r a l  f e l d s p a r ;  p i n k  t o  g r e y  v e r y  f i n e  g r a i n e d  groundmass.  

73.5-91.5 f o l i a t e d  d i o r i t e  w i t h  5-30cm. d y k e s  of g r e y  t o  p a l e  p i n k  q u a r t z  

monzon i t e  p o r p h y r y ;  minor  e p i d o t e  l o c a l l y ;  g e n e r a l l y  c h l o r i t i c .  

91.5-94.49 f i n e  t o  v e r y  f i n e  g r a i n e d ,  g r e y  t o  d a r k  g rey -g reen  a n d e s i t e  d y k e ( ? ) ;  

c h l o r i t i c  - e s p e c i a l l y  on f r a c t u r e s ;  e p i d o t e  and  q u a r t 2  and  c a r b o n a t e  

on f r a c t u r e s  and v e i n s ;  minor  p y r i t e .  

- End of Hole - 
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CHEMEX 
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 

CIEWTOFDCATE OF ANALYSIS 
MINERAL GAS WATER , OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

Kelvin Ene.rgy Ltd. 

D r i l l  Core Assays 

DATE March 10, 1981. 

PROJECT NO. 9648-1-2789 

LOCATION cU% PB % ZN % AG OZ/TCN AU OZ/TON 

K- 1 <0.01 <0,01 0.01 <O.Ol <O. 003 
-2 <O.Ol <0.01 0.02 (0.01 <O. 003 

- -3 0.01 0.01 0.05 0.05 0.005 - 
--- -4 0.01 0.02 0.31 0.3+ O&ZL-- 

< o ~ l ~ ~ l - o ~ o ~ - o ~ ~ ~  6;-667-- - 
-5 - -6 0.01 <0.01 0.01 <o. 01 0.007 ---- 
-7 0.01 -<0.01 0.02 0.01 <O. 003 
-a 0.01 co.01 0.02 <o. 01 <O. 003 

<0.003 <o--oo3 -.--------.--- -9 0.01 co.01 0.01 <o. 01 ~ l ~ o ~ ~ ~ o . ~ ~ o . ~ ~ < o ~ ~ o . l ~ ~ ~ o ~ l ~ ~ < o - ~ ~ ~ l ~ ~ ~ ~  - 
-1 1 0.01 <0.01 0.01 <o. 01 C0.003 

1 1;; 0.01 <0.01 0.01 <o. 01 <O. 003 

. 
0.01 <0.01 , 0.01 0.01 <O. 003 

<O. 003 (o"*-oo3-- .--.---..------.---- .- _-_- <o -.-- .. -.__...-____._I. 
0.01 -14 0.01 co.01 0.02 

-15 0.01 (0.01 0.01 01 
-_. ~ -.--_..--. ~ i ..., _I_ 

2016 0.01 <0.01 0.02 (0.01 . <0.003 
2017 0.01 <0.01 0.01 0.01 <O. 003 
2018 0.01 <0.01 0.01 CO.01 <O. 003 

<O. 003 ~ o . - ~ - o - ~  ---- ___ 201 9 0.01 (0.01 0.01 0.01 
2020 0.01 <O.Ol 0.01 0.04 . 
2021 0.01 <0.01 0.01 0.01 (0.003 

2023 0.01 <0.01 0.01 0.02 <O. 003 
2024 

.- -_̂ _-_-..-_.-. ..I_ ..... --- -,.. -------- ---I_- 

2022 0.01 <0.01 0.01 0.01 <O. 003 

0.01 <0.01 0.01 0.01 <O. 003 
2 025 0.01 <o.oi 0.02 0.01 <O. 003 
2026 0.01 (0.01 0.01 0.01 <0.003 

.--I-- .... ._.__I --.--._....-._-..- ---- 

. >  
2027 , 0.01 <0.01 0.02 0.03 <Om 003 
2028 0.01 <0.01 0.01 0.01 <O. 003 

<o* 003 --_-.-.--~---,.---I_ 0.01 <0*01 __L_.._-___..l..-....--.---...-.--~ 0.01 <o. 01 2029 
G I  

D 
.. . 
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CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E GP2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 6112 DAVIES ROAD, EDMONTON, CANADA T6E 4M9 
TELEPHONE (403) 4619877 TELEX 037-41 596 

CERTIFDCATE OF AN 
MINERAL eAs WATER *.OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 
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CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E GP2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

EDMONTON 6112 DAVIES ROAD. EDMONTON. CANADA T6E 4M9 

0 TELEPHONE (403) 465-9877 TELEX 037-41596 

CERTIFICATE OF ANALYSIS 
MINERAL ' GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

KELVIN ENERGY, LIMI'1:EB 
I 

COFiE ANALYSES 

' I  I p .I 'I, I LOCATION F'YM 
2070 80.0 86.0  <o. 1 -10.0 

I 



.. . 

CAL(;ARY 2021 - 41 AVE.  N.E. CALGARY, CANADA T2E GIJ? 
'1:ELEPtIONE (103) 276-9G27 TELEX 0311-25541 

EDMONTON 6112 DAVIES ROAD,\ EDMONTON, CANADA TGE 4h10 
TELEPHONE (403) 165-9877 TELEX 037-41 596 

MINERAL GAS WATER * '  OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

2077 
2078 
2079 
2080 
268-1 . sip; 
2084 
2085 
2086 
2087 
2088 

973 1 0 210 - i o  + 0 
-. 1 0 0 

457 + Q - @ *  I -" 1 0 * 0 
125.9 0 --0*1 -1010 

5 @ * 0  0 t 5 --lot Q 
112.0 0 t a i l  -" 3. 0 1 0 

4 1 6 -.so10 3lOt0 
981. to  ' . 0 + 7  --10*0 1 

1. 0 0 4 . 0 0.7 

. .. ... . . ...... ~ .. ......... ... . . ....... . . . ... ..... . . . _. 

,- --. 

125'10 015 -1010 
9110 017 "- I. 0 1 0 
86 1 0 0 * 8 -.. 1 0 1 0 
31 * 0  0 1 d> - 1. 0 1 0 

.. .. , ..-.......L.-.-.,........ ..... . ., .. .. , .. .,, . . .. ... . , ._..._^_._I 

2092 11410 8 5 t 0 0 t 3. -- 1.0 t 0 
105*0 4510 2 * E3 ..- 1 0 1 0 2093 

2094 
2095 1110 1710 -0 + I. -.10*0 . .. 3..o-'9b _L.--.l_-----l_.___._I____ ._..̂  ~ 

A,. 243 1 0 2.48 * 0 017 - - l o * @  
2097 \ I20 1 0 8910 012 -1010 
2098 95 * 0 6 8 ,  0 012 -.lo*@ 
2099 , ,72 * 0 60 0 -O*l -i6*0 
,2100. ' 8810 _ ,  3.22 * 0 1*0 -1010 
2101 115*0 ' 10'ti'*0 016 -10 * 0 
2102 . .  80.0 11410 018 l O * O  

' 2103 1¶.2*0 ; 11a*.o 0.9 -10.0 
2104 138eO 1445eO 0 * 4  -1010 
2 1-&3.-. .I.. . ----.-..--.--. .- --.--..--.... ....._. h.?..t.. 
2106 7 3 * 0  lSO*O o'*s --lO*O , 

76+0 106tO 0.4 - I . 0 * 0  ; 

...... ..... .-......_.-........~.___.-_~...-.___._,..-_I---__ 

...... , .. .... ~ ..... ~ ...... . ....... . ....... ..... ~ ..-.-_- - __...__.______. ____ .,.. I_- .... --.-- ----....... I.. ~ ... ... . , 

3 ...,. 2.65t.P 3 . t . ~  .-..--- -1.P.*-.Q ....--.... :. -._.-I.--._-- 

013 -10.0 79.0 lSO*O 
8910 542 * 0 2*3 -1010 

2109 112*0 334.0 012 - -1o*o 
2110 "9 0 lZQ*O 0 + 3  - * 

&; 
-. 
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CALGARY 2021 - 41 AVE. N.E. CALGARY, CANADA T2E GP2 
TELEPHONE (403) 276-9627 TELEX 038-25541 

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

2143 ' 54tO 1 5 1  t o  012 -10 0 
2144 45 t 0 852 t 0 1 t o  -. 1.0 t 0 

I 2145 d 2  0 2iQaLdL ___.___,.. .i.Q !.O 
2146 37to 875 t 0 018 -- 1.0 t 0 

-YJAQ-, 4 . U . t  0 -3A.L 3ooc_o_ 
53.0 131.0  o t s  . - 1 o t o  

2149 8 6 t O  125to 015 .-. 1 0 * 0 
2150 48.0 140,O 014 ._. 0 

.- 1 to 1:: 
. . .. . . . _-..- ..._... ,---.-..-..-.-._.-... ....... ........... ...... 

n / 

I 

CERTIFICATE OF ANALYSIS 

MINERAL GAS WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

KELVIN ENERGY L m  

ROCK GEOCt-IEM ANALYSE:S PROJECT NO. 4'&.18-..1-.[;;':,,' 

DATE M A R  t 23/81 

2118 
2119 
2120 58.0 : 611,G 0 7 -- I. 0 t 0 
2121 I34 t 0 947 i> 1 . 7  "'. j. 0 * 0 

_. ... . .._....__.._..I__ ~ ~ - . . ~ ....... .... ...... .......... .. . .I. .. . ._ ...... 

12 3 t- 0 .l&kZ-Q-t, 0 U L L S  '". :I (;I Q 
88 . 0 447 t 0 O t 7  -. :l 0 t 0 

2g24 7 9 t 0  523 t 0 O t . 1  -.. 1 0 * 0 
2 1125 €30.0 83t0  0 t 5 -10.0 
i . L  63 t 0 2 2 3 t 0 0 t 7  -.' 1 0 t 0 
2 1,27 lJ.7.0 1021 t o  016 .-. :1 0 + 0 
21'28 , 1 0 9 t O  3 7 6 t O .  017 -IO+() 
2123 38*0 54,O -0.1 -" 1 0 t 0 
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