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SUMMARY 

The Jack Property is a diamond prospect currently being ex- 
plored by Island Star Resource Corp., Dia Met Minerals Ltd. and 
Chevron Minerals Ltd. under a joint venture agreement. The 
property is located 60 kilometres north of Golden, British Col- 
umbia in the Rocky Mountains. Road access comes to within 3 

kilometres of the property. 

The claims cover at least one kimberlitic - lamproitic 
diatreme, the Jack pipe, which contains several diamond indicator 
minerals. Compositional analysis of the indicator minerals in- 
dicates that they formed in an environment of high pressures and 
temperatures similar to those necessary for the formation of 
diamonds. One macrodiamond of gem quality was recovered from a 
29 .5  kg bulk sample collected from the exposed kimberlitic 
sandy marl. 
consists of diatreme material diluted approximately 1:5.. 

This discovery is extremely fortuitous as this marl 

In 1 9 8 6 ,  the joint venture implemented a diamond drilling 
program during which two holes totalling 771 metres ( 2 5 2 9  feet) 

of large 24 H size drilling were completed. 
was built to crush the core. Once logged, the core is split, 
crushed, concentrated and analyzed in the laboratory for diamond 
and indicator mineral content. The core,drilled in 1 9 8 6  is cur- 
rently being processed. Several diamond indicator minerals have 
been identified in the core suggesting that the potential for 
discovering diamonds, in the Jack Pipe,is excellent. 

A special ball mill 
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INTRODUCTION 

This  r e p o r t  d i s c u s s e s  t h e  p r o p e r t y ,  geology and diamond ex- 

p l o r a t i o n  p o t e n t i a l  of t h e  Jack  Proper ty .  The Jack  Proper ty  

i s  a diamond p r o s p e c t ,  c u r r e n t l y  be ing  explored  under a j o i n t  

ven tu re  agreement between I s l a n d  S t a r  Resource Corp. ( " I s l a n d  

S t a r " ) ,  Dia M e t  Minera ls  Ltd.  ( " D i a  M e t " )  and Chevron Minera ls  

Limited ( "Chevron") . 

Explo ra t ion  has  been c a r r i e d  o u t  by C.  Fipke of Kelowna, 

B r i t i s h  Columbia r e p r e s e n t i n g  D i a  M e t  . Under t h e  J o i n t  Venture 

Agreement D i a  M e t  i s  c u r r e n t l y  t h e  o p e r a t o r .  R e s u l t s  of t h e s e  

programs have been reviewed and are summarized i n  t h i s  r e p o r t .  
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LOCATION AND ACCESS 

The Jack Property is situated in the Golden Mining Division, 
approximately 60 kilometres north-northwest of Golden, British 
Columbia (Fig. 1). The property covers 30.25 square kilometres 
( 3 0 2 5  hectares) southeast of Lens Mountain, centered at 
latitude 5 1  5 4 '  N and longitude 117 0 8 '  W. 

Road access from Golden is provided by logging roads to 
within 3 kilometres of the property. Helicopter access is 
also available from Golden. 

The nearest railway is the CP Railway which parellels Trans 
Canada Highway 1 and has a siding at Golden. This railway 
leads to the nearest port at Vancouver, British Columbia, a 
distance of 800 kilometres. 
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PHYSIOGRAPHY 

The J a c k  P r o p e r t y  i s  s i t u a t e d  

- 

on a r idge  e x t e n d i n g  sou th -  

e a s t e r l y  from Lens Mountain i n  t h e  Rocky Mountains .  E l e v a t i o n s  
r a n g e  from 2957 metres (9700 f e e t )  on t h e  J a c k  I c l a i m  t o  945 

metres (3100  feet)  a t  t h e  s o u t h  edge  of  t h e  Frank  1 c l a i m .  The 
topography i s  e x t r e m e l y  rugged and haza rdous ;  p o r t i o n s  of t h e  
p r o p e r t y  r e q u i r e  c l i m b i n g  e x p e r i e n c e  t o  g a i n  access. 

The mean a n n u a l  p r e c i p i t a t i o n  i s  1 5 0  t o  250  c e n t i m e t r e s .  

Mean d a i l y  t e m p e r a t u r e s  r a n g e  from -15C t o  -2.OC i n  J a n u a r y ,  

and are less t h a n  1 4 C  i n  summer months.  

The J a c k  P r o p e r t y  l i e s  w i t h i n  t h e  Sou the rn  I n t e r i o r  C l i m a t i c  

Region. T r e e l i n e  i s  a t  a p p r o x i m a t e l y  6 5 0 0  f ee t ,  below which 

t h e  area i s  cove red  by modera te  t o  dense  f o r e s t .  S p r u c e ,  

f i r ,  p i n e ,  l a r c h ,  c e d a r  and cot tonwood trees a l l  grow i.n t h i s  

r e g i o n .  Logging i s  c u r r e n t l y  b e i n g  conduc ted  w i t h i n  3 , k i l o m e t r e s  

of t h e  p r o p e r t y .  

o f  t h e  main r i d g e  on t h e  J a c k  I c l a i m .  

Glaciers and p e r e n n i a l  snow cover b o t h  s i d e s  

S e v e r a l  c r e e k s  d r a i n  t h e  p r o p e r t y  i n  a s o u t h  t o  s o u t h e a s t e r l y  

d i r e c t i o n  from L a  C l y t t e  Mountain.  These  c r e e k s  d r a i n  i n t o  Ice- 
f a l l  Brook which f l o w s  s o u t h w e s t e r l y  i n t o  t h e  V a l e n c i e n n e s  R i v e r  

( F i g .  2 ) .  S u f f i c i e n t  t i m b e r  and w a t e r  r e s o u r c e s  a re  ava i lab le  

f o r  e x p l o r a t i o n  and development  p u r p o s e s .  
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CLAIM INFORMATION 

The J a c k  P r o p e r t y  i s  compr ised  of  e i g h t  mod i f i ed  g r i d  

claims t o t a l l i n g  1 0 0  u n i t s .  The o r i g i n a l  J a c k  I c l a i m  w a s  

s t a k e d  i n  September o f  1980. The c u r r e n t  claims w e r e  s t a k e d  

i n  J u n e  of 1983. 

CLAIM NAME 

J a c k  I 
Stew I 
S t e v e  I 
Hugo X 
Marlene V 
Chuck 1 
Frank 1 
John 1 

C l a i m  data  i s  g i v e n  i n  t h e  f o l l o w i n g  tab le .  

UNITS RECORD NUMBER EXPIRY DATE 

20 
20 
1 

1 5  
6 

1 2  
20 

6 

1057 
1119 
1120 
1116 
1 1 1 4  
1115 
1118 
1 1 1 7  

June  2 ,  1 9 9 4  
J u n e  20 ,  1993 
J u n e  20,  1 9 9 4  
J u n e  2 0 ,  1993 
J u n e  2 0 ,  1993 
J u n e  2 0 ,  1993 
June  2 0 ,  1593 
J u n e  2 0 ,  1995 

D i a  M e t  i s  t h e  r e g i s t e r e d  owner of a l l  c l a i m s .  A j o i n t  

v e n t u r e  agreement  between I s l a n d  S t a r ,  D i a  M e t  and Chevron 

s ta tes  t h a t  I s l a n d  S t a r  may e a r n  a 5 0 %  i n t e r e s t  i n  t h e  p r o p e r t y  

by p r o v i d i n g  $500,OG0.00 f o r  e x p l o r a t i o n  and  development  by 

J u l y  31,  1987. A t o t a l  of $ 1 5 0 , 0 0 0 . 0 0  w a s  p r o v i d e d  by October  

1 5 ,  1986 l e a v i n g  $350,000.00 t o  be p r o v i d e d .  Chevron may e a r n  

a 25% i n t e r e s t  i n  t h e  p r o p e r t y  by p r o v i d i n g  $250,000.00 by 
D e c e m b e r  31, 1987. 
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HISTORY OF DIAMOND EXPLORATION 
IN BRITISH COLUMBIA 

In 1914 C. Camsell reported the discovery of a diamond in 
ultramafic rocks of the Tulameen District. This encouraged 
exploration for diamonds in British Columbia. Camsell's 
diamond was subsequently identified as spinel by S.E.M. 
(Scanning Electron Microscope) analysis by Arvid Lacis at U.B.C. 
(Northcote, 1983). 

The discovery of diamondiferous kimberlitic breccia pipes in 
both the Northwest Territories (Mountain diatreme) and Colorado 
(Sloan Pipe) stimulated diamond exploration in Western Canada. 
Cominco began actively exploring the B.C. - Alberta Cordillera 
for diamonds around 1976. Other companies who concurrently or 
subsequently became active in diamond exploration were Falconbridge, 
Superior Oil, Serem, Dupont, Anaconda, Exxon, Amax, De Beers, 
Petragem and C.F. Mineral Research Ltd. ("C.F.M."). 

C.F.M. carried out geological reconnaissance mapping, heavy 
media stream sediment sampling and rock geochemical sampling in 
the Rocky Mountains over several years. This work led to the 
discovery of the Jack Pipe. 

Bulk sampling and processing of outcrop exposures of kim- 
berlitic sandy marl proved that the Jack Pipe is diamondiferous. 
en excellent (gem) quality octahedral macrodiamond weighing 
37,320 x 10 -8 carats was produced from a 29.50 kg (65 lb.) sample. 
In addition to the diamond, important indicator minerals which 
form under similar pressure and temperature conditions as diamonds 

were discovered. Seven bulk samples from the upper breccia portion 
of the diatreme yielded 33 pyrope garntes, 48 ilmenites and 15 
chromites of compositions consistent with diamondiferous kimberlite 
pipes. 
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Dia Met was formed in 1983 to carry out exploration of the 
Jack Property, at which time C.F.M. sold the claims to Dia Met. 

In 1986 a joint venture agreement was signed between Island 
Star, Dia Met and Chevron to carry out further exploration. 
Diamond drilling was carried out by Dia Met, the operator, in 
the fall of 1986. A total of 771 metres (2529 feet) were drilled 
in two holes from the same site. A vertical hole was drilled 
to 319 metres (1046 feet): the second hole was collared at 
-70 degrees towards 310 degrees and drilled to a depth of 4 5 2  

'metres (1483 feet). A special ball mill was constructed to crush 
the drill core so that individual minerals could be separated 
and identified. To date a high porportion of diamond paragenetic 
minerals have been identified in the crushed drill core. Specif- 
ically, grade eleven ("G-11") pyrope garnets occur in all samples 
processed to date. G-11 garnets are prevalent as inclusions in 
diamonds in several Russian and some South African mines (published 
compositions from the Udachnaya diamond mine U.S.S.R.). The 
inclusion of the G-11 garnets in diamonds determines the formation 
as being of diamond paragenesis. In addition, some chromites also 
of diamond paragenesis have been found with one sapphire. 
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GEOLOGICAL ENVIRONMENT 
OF DIAMOND DEPOSITS 

Diamonds form a t  ve ry  h igh  p r e s s u r e s  and t empera tu res ,  50 

t o  70 Kbar and 900  t o  1 4 0 0  C .  These c o n d i t i o n s  e x i s t  from 1 5 0  

t o  over  200 km i n  dep th  i n  t h e  s u b c o n t i n e n t a l  l i t h o s p h e r e .  

Another e q u a l l y  impor tan t  f a c t o r  i s  oxygen f u g a c i t y  which de t -  

e rmines  t h e  form carbon e x i s t s  i n ,  such as e lementa l  carbon o r  
a carbon gash s p e c i e s  (CO, CO 2, CH 4). I n  a d e p l e t e d  l i t h o s p h e r e  
of h a r z b u r g i t e  and d u n i t e  ( 1 5 0  - 200 km t h i c k )  t h e  o x i d a t i o n  
s t a t e  i s  lowered by t h e  e x t r a c t i o n  of v o l a t i l e s  (H2) and (C02). 

This  d e p l e t i o n  occur s  where b a s a l t i c  and k o m a t i t i c  volcanism 
and c r u s t a l  e x t r a c t i o n  occur  from a f e r t i l e  g a r n e t  l h e r z o l i t e  

as thenosphere .  The p r o b a b i l i t y  of diamond n u c l e a t i o n  and sub- 
sequent  d i s s o l u t i o n  and r e a c t i o n  i s  a f f e c t e d  by t h e  c o n t r a s t s  i n  
r e d u c t i o n  - o x i d a t i o n  c o n d i t i o n s  between t h e  l i t h o s p h e r e  and t h e  
as thenosphere  (Haggerty,  1 9 8 6 )  . 

P a r t i a l  ( H 2 0  and CO2) v o l a t i l e  p r e s s u r e s  found i n  deep s e a t e d  

f r a c t u r e s  where diamonds form, provide  an e x p l o s i v e  mechanism 

t h a t  q u i c k l y  t r a n s p o r t s  t h e  diamonds t o  t h e  s u r f a c e  of t h e  e a r t h ' s  

c r u s t .  T h i s  happens when t h e  p a r t i a l  p r e s s u r e  of t h e  volatiles 
exceeds t h e  conf in ing  p r e s s u r e  of t h e  p a r t i a l  m e l t .  Th is  r a p i d  

t r a v e l  a l lows  diamonds, which are  u n s t a b l e  under c e r t a i n  chemical 

- p h y s i c a l  c o n d i t i o n s ,  t o  escape  c o r r o s i o n  and r e a c t i o n .  The 

e x p l o s i v e  mechanism increases i n  i n t e n s i t y  upwards the reby  mixing 

t h e  diamondiferous mantle  m a t e r i a l  w i t h  a n  i n c r e a s i n g  amount of 

w a l l  rock from an ever  widening f r a c t u r e  ( p i p e ) .  Sur face  c o l l a p s e  

of t h e  c a u l d e r a  causes  mixing of s u r f i c i a l  materials wi th  v e n t  

materials.  Where t h e  v e n t  o r  c a l d e r a  i s  under water s t r a t i f i e d  
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sedimentary infilling may occur. (Fig. 3). 

Kimberlites, lamproites and related ultramafic rocks are 
the most common diamondiferous rock types. "Kimberlites are 
recognized as volatile - rich ultramafic magmas whose evolution 
and emplacement can be described in terms of standard differ- 
entiation, intrusion and extrusion processes" (Mitchell, 1987). 

' According to Northcote (1983) kimberlites have a high silica 
content (approximately 3 3  wt.%) compared to other ultramafic 
suites, iron content is average, alumina and titanium contents 
are high. Alkali and volatile content is high; H 2 0  is often 
greater than 7.5 wt.% and C 0 2  is high, 3 wt.% and variable. 
P205 content is 0.5 to 1.G wt.% which is similar to a granite. 

These rocks are inequigranular porphyries and breccias 
dominated by olivine, phlogopite and perovskite. 
and serpentinization characterize both fragments and groundmass. 
Reaction relationships between early crystals and kimberlite 
melt are prominant. Mantle derived xenocrysts and phenocrysts 
as silicates and/or oxides such as pyrope garnet, chrome diopside, 
picroilmenite, chromite and spinels also occur in these rocks. 
Although diamond is the most important mineral in the diatremes, 
the chrome rich minerals (listed above) are much more abundant 
and make excellent pathfinders. 

Carbonization 
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EXPLORATION PARAMETERS 

In the Cordillera heavy mineral concentrate sampling in 
streams is very effective in identifying concentrations of 
oxide - silicate diamond indicator minerals because of their 
high specific gravity, durability in glacio - fluvial regimes 
and distinctive surface textures and colours (Dummett, et al. 
1986). These minerals also have compositions unique to 
diamondiferous occurrences. 

Pipes and diatremes may be recognizable from the air be- 
cause of the contrast with the rocks they are intruding. Landsat 
imagery, aerial photographs and reconnaissance mapping are use- 
ful exploration tools. Total field magnetics and gravity survey 
can be useful in delineating ultramafic diatremes. The intrusion 
of mafic iqueous rock into sedimentary rock should produce a 
magnetic and a gravity anomaly because of the difference in 
magnetic susceptibility and density of the rock types. However, 
when a mafic diatreme intrudes volcanic rocks the gravity and 
magnetic signatures may not vary enough to distinguish between 
the two. 

Determining whether or not a kimberlitic - lamproitic pipe 
is diamondiferous is arduous and costly. A rich diamond ore 
contains one carat per ton (0.2 gm/ton) or one part diamond per 
4 .5  million parts of waste rock (0.00000022 percent). An average 
diamond ore contains 0.25 carat per ton or one part per 20 
million parts waste rock ( O . O O O O O O G 5  percent) (Northcote, 1983). 
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GEOLOGY 

REGIONAL TECTONICS 

According to Price (1979), seismic data indicates crustal 
thickness below the diatreme belt to be the thickest in 
British Columbia, 50 to 55 km to the Mohorovicic discontinuity. 
This thickness facilitates diamond formation requiring 
very high pressures and temperatures occurring below 150 - 220 
km depths. 

The greatly thickened mass of Rocky Mountain stratigraphy 
thrust up over the cratonic basement in Late Jurassic to Tertiary 
time is suggested to have caused basement subsidence and large 
scale fracturing along pre-existing northeast and northwest 
basement structures. Several of the Cordilleran diatremes appear 
to be spatially related to these structures (Fipke, Northcote, 
1983). 

'PROPERTY GEOLOGY 

According to Geologis, Hugo Dummett as p: zsentlj defined 
the Jack Diatreme has approximate surface dimensions of 1200 m 
by 300 m and has an area of about 57 Ha. Northcote (1983) 
describes the exposed portion as an eroded top of a semi- 
stratified subaqueous collapse breccia assumed to be overlying 
the less diluted main pipe. 

The outcropping units are predominately crater infill facies, 
sandy marls, diatreme dykes and younger tuffs. These rocks 
contain abundant detritus principally pyrope, chrome diopside, 
picroilmenite and chromite. In addition, one very small colorless 
octahedral diamond has been recovered from the marl. 



Thin  s e c t i o n s  of t h e  r o c k  u n i t  y i e l d i n g  t h e  macrodiamond 

and several diamond i n d i c a t o r  m i n e r a l s  (chrome r i c h  py rope ,  

i l m e n i t e ,  c h r o m i t e )  have  been  described by b o t h  Dummett and 

Nor thco te .  The r o c k  i s  a c r u d e l y  l a y e r e d  sandy m a r l  s ed imen t  
comprised of  rounded q u a r t z  c las t s ,  rounded t o  subrounded 

x e n o l i t h s  of m a r l ,  c h e r t y  t o  sandy m a r l ,  s i l t s t o n e ,  a r g i l l i t e ,  

l i t h i c  and exot ic ,  d e e p  m a n t l e  s o u r c e  f r a g m e n t s  i n  a ca l -  

c a r e o u s  and/or  s e r i c i t i c  m a t r i x .  A second sample i s  d e s c r i b e d  
by Dummett as  "a t u f f  o r  f r a g m e n t a l  r o c k  w i t h  h i g h  p e r l i t i c  d a c i t e  

g lass  f ragment  c o n t e n t  and less abundant  f r agmen t s  of  mar ly  sed-  
imen t  o r  m i c r o g r a n u l a r  l i m e s t o n e  w i t h  a s c a t t e r i n g  of basic  

a n d e s i t i c  f r agmen t s .  The g l a s s  h a s  been e p i z o n a l l y  a l t e r e d  t o  
ser ic i te" .  The whole r o c k  and t h i n  s e c t i o n  a n a l y s e s  i n d i c a t e  
t h e  diatreme i s  l a m p r o i t i c  as opposed t o  k i m b e r l i t i c  i n  compo- 

I s i t i o n .  Two w e l l  known l a m p r o i t e s , p r o l i f i c  i n  diamonds,  a re  t h e  

P r a i r i e  Creek P i p e  i n  Arkansas  and t h e  A r g i l l e  P i p e  i n  A u s t r a l i a .  

The d i a t r e m e  i s  p r o b a b l y  exposed a t  a v e r y  h i g h  l eve l  and 

o n l y  one c e n t r a l  o u t c r o p  o f  d i a t r e m e  f a c i e s  r o c k  h a s  been 

i d e n t i f i e d  i n  u n i t s  t h a t  no rma l ly  occupy t h e  c r a t e r  f a c i e .  The 

diatreme h a s  been  emplaced i n t o  a t e r r a i n  t h a t  i s  v e r y  s t r o n g l y  

f a u l t e d  and f o l d e d .  The h o s t  r o c k s  are p r e d o m i n a t e l y  Middle  

Ordov ic i an  Skok i  f o r m a t i o n  - t h i n  bedded mar ine  c a r b o n a t e  

s e d i m e n t s .  These u n i t s  are p a r t  of t h e  e a s t - d i p p i n g  l i m b  o f  a 
major  NW-SE s t r i k i n g  a n t i c l i n e  i n  t h e  uppe r  p l a t e  of a t h i c k  
s e d i m e n t a r y  package t h a t  i s  o v e r t h r u s t  a l o n g  t h e  NW t r e n d i n g  

Mons Creek F a u l t  on an  Upper Devonian r e e f a l  c a r b o n a t e  sequence .  

A t  p r e s e n t  t h e  core l o g g i n g  i n d i c a t e s  t h a t  t h e  crater l a k e  

a r g i l l i t e  sequence  known t o  c o n t a i n  p i k e t i c  ( l a m p r o i t i c )  t u f f  

beds  w a s  formed i n  t h e  c o l l a p s e  c a l d e r a  subsequen t  t o  t h e  i n i t i a l  
p h a s e  1 breccia d i a t r e m e  emplacement. The sandy m a r l  u n i t  which 
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conformably overlies the argillite and contains minor fragments of 
phase 1 and argillite is thought to have developed by erosion 
and breccia collapse of the crater edges. This event was 
succeeded by the emplacement of the phase 2 green diatreme breccia 
characterized by abundant fragments of argillite and phase 1. 
Phase 2 is thought to have been subsequently intruded by a 
third phase grey breccia diatreme characterized by only minor 
breccia fragments of phase 1 and of argillite. 

Both drill holes intersected a crater infill phase near the 
top which is underlain by crater lake sediments. Below the 
sediments three distinct phases of diatreme breccia were 
recognized; these were underlain by a second phase of crater 
lake sediments. Both drill holes were stopped in the second 
zone of sediments (Fig.4 ) .  These units have been described 
by H. Dummett and 3. Freeze as: 

CRATER INFILL PHASE 

Pale to medium grey, angular to subrounded, sedimentary 
and tuffaceous clasts occur in a tuff matrix with fine 
grained quartz eyes. Beds grade from coarse to fine 
grained in size. Depositional breccia zones occur 
occasionally. The sediments vary from being clast sup- 
ported to matrix supported. Dolomite veinlets crosscut 
the stratigraphy. The crater infill phase conformably 
grades into the crater lake sediments. 

CRATER LAKE SEDIMENTS 

Interbedded mudstone, siltstone and sandstone comprises 
this sedimentary unit. Soft sediment deformation and 
worm burrows are evident in the sediment along with pyrite 
nodules and blebs. The first phase of crater lake sediments 
is predominantly calcareous; 
non-calcareous. Quartz veinlets and quartz filled breccia 
zones crosscut the stratigraphy in places. A few conformable 
green volcanic tuff beds have been identified interbedded 
with the argillaceous crater lake phase. 

I 

the second phase is generally 
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DIATREME FACIES BRECCIA 

Three d i s t i n c t  d i a t r eme  phases  have been recognized and are 

desc r ibed  below: 

PHASE I :  

Is a green  a p h a n i t i c  v o l c a n i c  rock  wi th  minor l o c a l  
w h i t i s h  p rophyrob las t s .  Outcrops of t h i s  phase have 
n o t  been i d e n t i f i e d  a t  s u r f a c e  o r  i n t e r s e c t e d  i n  
d r i l l i n g .  However, phase I occurs  as abundant b r e c c i a  
fragments i n  phase I1 and t o  a lesser degree  i n  phase 
111. Occasional  clasts of phase I have a l s o  been 
observed i n  t h e  crater i n f i l l  sandy m a r l  phase. 

PHASE 11: 

The t o p  phase c o n s i s t s  of 9 4 %  ve ry  f i n e  g ra ined  angu la r  
green t o  brown a l t e r e d  t u f f  fragments ranging from 5" 
t o  less than  1 / 1 0 "  i n  s i z e .  Angular,  g rey  a r g i l l i t e  
c l a s t s  3 "  t o  less than  1 / 1 0 "  i n  s i z e  make up 5% of t h e  
c las t s .  The res t  of t h e  c l a s t s  a r e  e x o t i c  wa l l rocks  
less than  1/2" i n  s i z e .  A f a i n t  f a b r i c  l a y e r i n g  is 
ev iden t  i n  t h e  d ia t reme which has  a ma t r ix  t o  c l a s t  
r a t i o  of 1 : 2 0  t o  1:lO. The predominant co lou r  of t h i s  
phase i s  g reen  a l though some red-brown ox id ized  zones 
are a l so  p r e s e n t .  

PHASE 111: 

Th i s  phase i s  predominantly grey  t o  green-grey i n  co lou r  
and i s  comprised of 80-90% s e r p e n t i n i z e d  grey-green and 
green-brown t u f f a c e o u s  v o l c a n i c  c las ts .  The o t h e r  c l a s t s  
a r e  g rey  a r g i l l i t e  and 1% s i l i c i f e d  fragments .  Average 
c l a s t  s i z e  i s  1/2"; c l a s t s  dec rease  i n  s i z e  towards t h e  
base.  The m a t r i x  t o  c l a s t  r a t i o  is  20 t o  3G:l and t h e r e  
i s  no l a y e r i n g  apparent  except  a i n d i s t i n c t  l a y e r i n g  
a d j a c e n t  t h e  b a s a l  c o n t a c t  w i t h  a r g i l l i t e .  
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FIELD AND LABORATORY METHODOLOGY 

The 771 m of H c o r e  d r i l l i n g  w a s  completed i n  two h o l e s ,  one 

a 452 m ang le  h o l e  i n c l i n e d  a t  70° and ano the r  318.7 m v e r t i c l e  
h o l e  by Connors D r i l l i n g .  The d r i l l i n g  (F ig .  4 )  w a s  completed 
w i t h  t h e  suppor t  of Okanagan H e l i c o p t e r s  B e l l  212, B e l l  206 and 

A s t a r  t ype  h e l i c o p t e r s  from a camp c o n s t r u c t e d  a t  8900' a t  t h e  
tope  of t h e  Jack  D i a t r e m e .  The 771 m of  c o r e  w a s  t r a n s p o r t e d  
t o  t h e  C.F.Minera1 Research l a b  a t  Kelowna, B . C .  Geo log i s t  
Ter ry  Robertson of Winf i e ld ,  B.C.  re logged  t h e  sedimentary crater  

i n f i l l  phases  i n t e r s e c t e d .  Geologis t  Hugo Dummett logged t h e  
d ia t reme phases (Appendix 6 & 7). 

Upon a r r i v a l  a t  C.F.  Mineral  Research t h e  c o r e  was s p l i t  i n  
h a l f .  Half of t h e  s p l i t  core was prepared  i n  samples of 60 t o  

80 kg. (Table  1). The samples w e r e  t hen  crushed and pu lve r i zed  
t o  -5mm. 

b a l l  m i l l  designed t o  p reven t  overgr inding  ( t o  approximately 0.5mm). 
A f t e r  b a l l  m i l l i n g  t h e  -5mm f r a c t i o n  was washed, w e t  s i eved  and 

s e t t l e d  w i t h  a d i s p e r s i n g  agent .  A f t e r  s e t t l i n g  5 minutes  i n  a 

shal low tank  t h e  c l a y  s i z e d  mater ia l  w a s  decanted  from h e a v i e r  

-5mm m i l l e d  rock and any +0.5mm rock from t h e  b a l l  m i l 1 , p r o c e s s  was 

d r i e d ,  TBE and M I  heavy l i q u i d  concen t r a t ed  such t h a t  t h e  +5mm and 

-5mm +0.5 micron f r a c t i o n s  of -2.9 and +3.27 S.G. f r a c t i o n s  w e r e  
recovered .  The r e s u l t a n t  h e a v i e s t  S.G. f r a c t i o n s  w e n t  through 5 
e lec t romagne t i c  s e p a r a t i o n s  so t h a t  heavy magnetic i l m e n i t e ,  pyrope- 

chrome d i o p s i d e  and non-magnetic diamond c o n c e n t r a t e s  were made. 

The i n d i c a t o r  mine ra l s  i l m e n i t e ,  pyrope-chrome d i o p s i d e  f r a c t i o n s  

w e r e  b i n o c u l a r  microscope examined and any p o s s i b l e  k i m b e r l i t i c  

i l m e n i t e s ,  chromi tes  and pyropes w e r e  removed. Pyropes from d r i l l  

h o l e  86-2 446' - 494' w e r e  po l i shed  and scanning e l e c t r o n  microscope 

micro-chemically ana lysed  by Geo log i s t  Rosemary Capel l .  

They w e r e  t hen  b a l l  m i l l e d  t o  f0.5mm on a newly developed 
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Some slices of  t h e  core w e r e  removed f o r  t h i n  s e c t i o n  s t u d y  

and s e n t  t o  p e t r o g r a p h e r  S i d  W i l l i a m s  f o r  a n a l y s e s .  Pure  phases  
of t h e  c o r e  w e r e  hand p i c k e d  o r  sawed from t h e  c o r e  i n  such  a way 
as t o  remove con taminan t s .  The p u r e s t  p h a s e s  o b t a i n a b l e  w e r e  
s u b m i t t e d  a l o n g  w i t h  s t a n d a r d  samples  o f  S l o a n  Kimberlites as  w e l l  
as P ra i r i e  and Twin Nobs 2 l a m p r o i t e  from t h e  U . S . A . ,  t o  a n  

X-ray l a b o r a t o r y  i n  O n t a r i o  f o r  whole r o c k  a n a l y s i s .  
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CONCLUSIONS 

The exposed portion of the Jack Diatreme is an eroded top of 
a semi-stratified subaqueous collapse breccia overlying a less 
diluted main pipe. 

Bulk sampling of the collapse breccia produced an excellent 
quality macrodiamond as well as several pyrope garnets, picro- 
ilmenites and chromite which have a diamond paragenesis. 

Analysis of drill core from the main pipe shows a mineral 
assemblage unique to diamond bearing pipes. Diamond paragenetic 
G-11 garnets, picroilmenites and chromites occur in a fragmental 
rock comprising serpentine, phlogopite and perovskite. 

The large size of the diatreme is considered a favourable 
component in assessing the potential for diamond content when 
comparing the Jack Pipe to well known diamond producing pipes. 

The additional thickening of the earth's crust in the 
Canadian Cordillera, where the Jack Diatreme is located, is also 
a favourable condition for diamond genesis. 

The discovery of the macrodiamond, the diamond paragenetic 
mineral assemblage, the large size of the Jack Pipe and the in- 
creased thickness of the crust underlying the diatreme all indicate 
an excellent potential for discovering an economic concentration 
of diamonds in the Jack Diatreme. 

The shape, size, precise location and diamond content of the 
less diluted pipe below the collapse breccia must be determined. 
Exploration techniques are limited to crushing of bulk samples 
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and d r i l l  c o r e  f o l l o w e d  by m i n e r a l  s e p a r a t i o n  t e c h n i q u e s  b e c a u s e  
of t h e  d i l u t i o n  of  m a n t l e  mater ia l  i n  d i a m o n d i f e r o u s  p i p e s  and 

t h e  n a t u r e  of diamonds and i n d i c a t o r  m i n e r a l s .  
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RECOMMENDATIONS 

Based on the favourable results from exploration to date on 
the Jack Property the following program is recommended: 

1. Geological mapping over the entire property. 

2. Bulk sampling and processing of any outcropping collapse 
breccia or other diatreme related fragmental. 

3 .  Diamond drilling of 2700 feet of H core. Vertical holes 
should be drilled to depths of 2000 feet (610 metres) or 
more. Core recovery should be as good as possible. 
Synthetic diamonds should be used in drill bits to avoid 
contamination of the core. 

4. The drill core should be photographed and logged in detail 
prior to bulk sample processing. Representative samples 
of various lithologies should be saved. 

5. Core of the main breccia pipe should be sampled in 5 foot 
(1.5 metre) interfals (approx. 30 kg). These samples 
should be crushed and separated by mineral type. Quantity 
and type of indicator minerals and quantity, habit and 
weight of diamonds recovered should be recorded with depths 
and lithologic descriptions. 
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RESULTS 

The d r i l l  l o g s  of Geologis t  Ter ry  Robertson and Hugo Dummett 

are given as Appendices 5 and 6 .  The weights  of t h e  samples 
processed f o r  microdiamonds and diamond i n d i c a t o r s  are g iven  i n  

Table  1. The t h i n  s e c t i o n  d e s c r i p t i o n  of S id  W i l l i a m s  are l i s t e d  
i n  Appendix 2.  The whole rock a n a l y s i s  by X-ray l a b s  a r e  g iven  

as Appendix 4 .  The whole a n a l y t i c a l  r e s u l t s  are  a l s o  p l o t t e d  
on K 2 0  - Si02 ,  N a 2 O  - Si02 ,  CaO - Si02 ,  A1203 - Si02 ,  K 2 0  - Al2O3, 
Nb - Z r  diagrams i n  F igu res  6 through 11. The scanning e l e c t r o n  
microscope r e s u l t s  of pyropes e x t r a c t e d  from c o r e  sample DDH 8 6 - 2  

(136.0m - 150.6m) are g iven  i n  Appendix 3 .  
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Generalized model  of a kimberlite diatreme and i L s  
sub-diatreme dykes. (Based o n  models of Dawson 1967a: 
l inwthorne 1975). 



LEGEND 

I 0.3. I Glacial Ice, SRCW and Overhrden 

Faulting 

White alteration bleaching and silicification 

Ki,nberlitic diatreme fades breccias with 
varying amounts of ccarse (C), mediun (X) ar,d 
fine (F) to mediua ser?entine, tuff acd 
argillite fragments ar,d rounded autoliths ( T I )  
fine green serpentine phase, (P2) green 
mostly foliated breccia wi th  abundant P1 
fragments, (P3) grey rnassive breccia  with 
mostly minor P1 fragments. 

Xinberlitic Crator Infill 
(SM) I tuff and narl ( T M )  
fine - massive phase (FX) 

Phases - sandy 
, dyke (D) , tuff 

aarl 
(TI  I 

Dark grey to black argillite w i t h  Iccally 
abundant disturbed beds of whitish siltstone. 
Locally contains nodules of p y r i t e  and thin 
beds of greenish tuffaceous sediments. As no 
similar statigraphy has been identified i n  t h e  
area t h e  argillite unit may be derived frzm a 
crator lake. 

L o w e r  to Middle Ordcvician - Skoki F o z a t i c n  
light grey to pale brownish grey dolcmite 
mottled w i t h  finely crystalline l i n e s t m e .  
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TABLE 1 

DRILL CORE MICRODIAMOND SAMPLES 

DDH 1-87 

SAMPLE No. 

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

DDH 2-87 

1 
2 

DEPTH (ml WEIGHT (ka) 

117.4 - 
136.0 - 
150.6 - 
153.4 - 
171.0 - 
186.3 - 
202.4 - 
217.1 - 
230.5 - 
245.7 - 
261.3 - 
273.2 - 

136.0 
150.6 
153.4 
171.0 
186.3 
202.4 
217.1 
230.5 
245.7 
261.3 
273.2 
283.8 

162.6 - 180.2 
180.2 - 197.0 

75.3 
63.8 
12.3 
79.1 
70.2 
69.8 
61.7 
59.8 
63.0 
68.9 
56.4 
49.9 

67.9 
66.8 

I 



TABLE 2 

PYROPE COMPOSITIONS AND CLASSIFICATION 

(Dawson & Stevens 1975) 

MgO CaO Cr203 FeO Pyrope 
Classification 

19.06 
17.90 
18.07 
17.21 
17.45 
18.03 
17.21 
18.29 

Av. 17.83 

5.90 
7.28 
7.14 
8.10 
7.50 
6.96 
6.81 
6.95 

7.32 

5.00 
8.67 
8.08 
10.48 
8.77 
8.44 
4.55 
10.62 

9.18 

8.02 
7.63 
7.44 
7.34 
7.87 
7.70 
9.84 
7.19 

7.53 

G9 
G11 
G11 
G11 
G11 
G.11 
G9? 
G11 



Project preparation 
Geologist: 0 

25 days @ $350/day 

Field Assistant: 
25 days @ $150/day 

Climbers: 
10 days @ $300/day 

APPENDIX I' 1 

STATEMENT OF EXPENDITURES 

$ 5,000.00 

Drilling: 
Coring 2700 feet @ $65/ft. 
Supplies, etc. 

Food & Accommodation 
110 mandays @ $70/day 

Mineral Processing and Analysis 

Transportation: 
S nowmob i 1 e 
Four Wheel Drive 
Helicopter: 
- 56 hrs @ $500/hr. 
- 32 hrs @ $1100/kr. 

Radio Communication 

Supplies 

Report Writing, Drafting, Reproduction 

Administration 

TOTAL 
1 

8,750.00 

3,750.00 

3,000.00 

175,500.00 
10 ,000 .00  

7,700.00 

50,OOG.OO 

3,600.00 
1 , c o o .  00 

63,200.00 

1 , 0 0 0 .  G O  

2,500 . O O  

5,000.00 

10,000.00 

$350,000.00 

Please apply any excess expenditures granted 
to $9,000.00 to PAC account of Chevron Minerals, 
to $150,00G.00 to PAC account of Island Star Resources and 
the balance excess expenditures to the PAC account of 
Dia Met Minerals Ltd. 
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STATEMENT OF QUALIFICATIONS 

C. Fipke is a BSc Honors Geology graduate of the University 
of British Columbia. Between 1970 and 1977, C. Fipke worked 
as a geologist involved to a large extent in heavy mineral 
exploration and research for Kennecott Copper in New Guinea, 
Samedan Oil in Australia, Johannesburg Consolidated Invest- 
ments in Southern Africa and Cominco Ltd. in Brazil and 
British Columbia. C. Fipke and L.M. Fipke organized C.F. 
Mineral Research Ltd. in 1977. Currently the C. F. Mineral 
Research heavy mineral laboratory, which employs 25 to 3 5  
people, is involved in heavy mineral exploration and processing 
on behalf of many international companies. 

Joanne C. Freeze is a consulting geologist and principle in 
Stillwater Enterprises Ltd. She is a graduate of the University 
of Western Ontario, B.A. (1978) and the University of British 
Columbia, BSc. (1981). She is a Fellow of the Geological 
Association of Canada and has practiced her profession 
continuously since graduation. 

Chris Suggitt is currently employed with C.F.Minera1 Research 
Ltd. He is a graduate of the University of British Columbia, 
BSc. (1986). 



APPENDIX 'I 3 'I 

T H I N  SECTION DESCRIPTIONS 
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JC-86-53 1 

The rock is an argillite, originally a clayey sediment that 
was evidently frequently disturbed during deposition. As a 
result, clayey domains are really fragments cemented by irregular 
seams in which angular quartz clasts are the chief detritus. 
Other clasts (chiefly in the matrix) include plagioclase and 
micas. 

The rock has been strongly altered in the epizone. A fine 
scaly paste of sericite has replaced all former clays and 
feldspar clasts. Coarser sericite has developed from mica debris 
-- in situ. Quartz has been passive during the process. Subtle 
slip planes occasionally follow the bedding and sericite growth 
is more advanced in them than elsewhere. These structures also 
host strings o f  oxfdlzed sulfide grains (pyrrhotite ? ) .  

JC-86-2-615 - 
The rock is a breccia o f  uncertain origin. The majority of 

fragments comprising it are chilled or vitric dacite dotted with 
tiny phenocrysts. These fragments are usually somewhat rounded 
and are closely packed with no interstitial debris. They are 
interspersed with a wide variety of other fragments, mostly basic 
volcanfcs. Some o f  these are  normal andesites, others resemble 
pikeites or madeirites seen elsewhere in the suite. 

E p  i zona 1 a 1 terat ion has been i ntense , b 1 urr i ng textures i n 
the rock fragments. More basic rocks are generally altered to 
quartz-sericite, and more acid fragments to sericite and dolo- 
mite. Strings of dolomite crystal loblasts also follow f i l m s  of 
foliated sericite which wind along fragment boundaries. 

JC-86-676.5 

The rock is believed to have been a tuff, likely o f  pikeitic 
composition. Original constituents seem to have been glass and 

(likely phlogopite) plus lesser amounts of glass, olivine, 
and' mi => eldspar. The clasts lie with long axes parallel in a finely 
bedded fabric, but reworking has not occurred. Subsequent 
epizonal alteration of the rock was intense. 

situ, and a finer grained paste of sericite replaces all other 
minerals and glass alike. Titanium is abundant: leucoxene 
comprises about 107. o f  the rock. It occurs as small cloudy 
spicules on grain boundaries and derives from glass or mafites 
rather than 'Frop:.perofskite. Thin, sharply bounded veinlets of 
calcite and barite cut the fabric. 

The mica has simply changed to more hydrous sericite 
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J.S. Dike 

The rock is a madeirite. composed orfgfnally of mafites and 
somewhat lesser amounts o f  plagioclase. All mafites occur as 
euehdral phenocrysts, and pyroxene is the most abundant o f  them. 
Amphibole occurs wjth less frequency, and small biotite books a r e  
only sparingly dispersed. 01 ivine occurs infrequently but as 
larger phenocrysts than the other mafites. Plagioclase is 
present as phenocrysts and as matrix laths that are fairly we1 1 
a 1 i gned to f 1 owage. Accessory mi nera 1 s are perofsk i t e  and 
apatite. 

The rock has been intensely altered in the epizone; only 
apatite and bfotlte have survived; perovskite i s  now ckoudy 
leucoxene. All other minerals are altered t o  various fine 
grained mixtures o f  calcite and sericite. The mafites are 
distinctively colored by dust-like leucoxene and iron o x i d e s ,  and 
the pyroxene and amphi bole are be1 ieved to have been titanian 
var i et i es . 
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SCANNING ELECTRON MICROSCOPE 

ANALYSIS OF PYROPE GARNETS 



DATE:08-MAY-87 TIME:15:00:24 

LIST OF LOCATIONS: 

1 3615 1367 
2 3309 1340 
3 3058 1228 
4 2768 1045 
5 2395 1066 
6 2381 1243 
7 2407 1404 
8 , 2529 1537 
9 2785 1707 
10 2891 1962 

3230 1872 
2636 231 1 

1 1  
12 
13 2440 2102 
14 2098 1948 
15 2099 1487 . 

LOC. NR.: X-COORD. Y-COORD LABEL: 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
1 5  

ELEMtZl LINE NR. P B  FACT 
12 MG 1 - 7 5  
13 A L  1 .91 
14 SI 1 1 
20 CA 1 - 8 2 8  
24 CR 1 - 9  
25 MN 1 - 8 9 5  
26 F E  1 - 8 8 5  

LIST OF B.C. SAMPLE POINTS C KEV 1 
1 0.640 
2 0.860 
3 0.960 
4 1.040 
5 2 - 000 
6 2.920 
7 4 - 300 
8 4.900 
9 6.080 
10 8.320 
1 1  9 - 920 
12 11.200 
13 11.920 
14 13.280 
15 14.360 
16 15.760 
17 16.800 
18 18.360 

I 

OX RATIO 
1 
1 . 5  
2 
1 
1.5 
1 
1 



~ ~ ~ _ _ _ _ _  A N A L Y S I S  UVNUIl'rVN5: .................... 
ACCEL. VOLTAGE (KVI = 18.4 
SPECIMEN TILTCDECRI = 40 
X-RAY TAKE-OFF(DEGRl= 42.59 
OXIDE NORMALIZATION REQUIRED 
Z.A.F. CORRECTION REQUIRED 

INSTRUMENTAL PARAMETERS: ....................... 
BE WINDOW IN MICRON= 7.5 
DETECTOR RESOLUTION= 156.84 EV FWHM f2 MNKA 
ADC GAIN ADJUSTMENT=-BOB 
ADC ZERO ADJUSTMENT=-620 
ANALYSER PRESET = 200 LIVE SECS 
ELECTRON BEAM INT. = 1 REL. UNITS 

DDH J86-1 

1 
X =  3615 

ELEM(Z1 
12 MG 
13 A L  
14 SI 
20 CA 
24 CR 
25 MN 
26 FE 

, 8  0 

I 

2 
X =  3309 

ELEMCZI 
12 MG 
13 A L  
1 4 ' 5 1  
20 CA 
24 CR 
25 MN 
26 F E  
8 0  

Y =  1367 

I NTEN 
0 
0 

3 9 4 4 0  
3 2 8  
10 
81 

636 
0 

Y =  1340 

I NTEN 
4 1 1 4 5  
50017 

102596 
18558 
9 5 1 9  
3 2 2  

12853 
1 

K-RATIO 
0.00000 
0 00000 
0.44784 
0.00589 
0.00027 
0.00259 
0.02333 
0 - 52008 

K-RATIO 
0.11488 
0.10461 
0.18008 
0.05149 
0.04021 
0.00159 
0.07289 
0 . 4 3 4 2 5  

Q= 1 
15:09:05 

WT% 
0.00 
0.00 

44.71 
0.59 
0.03 
0.28 
2.43 

51.96 

Q =  1 
15:14:53 

WT% 
11.49 
11.32 
18.92 
4.21 
3.42 
0.14 
6.23 

4 4 . 2 7  

OX% 
0.00 
0.00 

95.64 
0.83 
0.04 
0.36 
3.13 

OX% 
19.06 
21.39 
40.47 
5.90 
5.00 " 

0.18 
8.02 . 



3 
. X =  3 0 5 8  

ELEM(Z1 
1 2  MG 
1 3  A L  
1 4  SI 
2 0  CA 
2 4  CR 
2 5  MN 
2 6  FE 
8 0  

4 
X =  2 7 6 8  

ELEMCZ) 
1 2  MC 
1 3  AL 
1 4  51 
2 0  CA 
2 4  CR 
2 5  MN 
2 6  F E  
8 0  

5 
X =  2 3 9 5  

ELEMCZ) 
1 2  MG 
1 3  A L  
14 SI 
2 0  CA 
24 CR 
2 5  MN 
2 6  FE 
8 0  

I NTEN 
3 3 9 2 1  
3 9 7 6 6  
9 1 2 0 0  
2 0 7 3 4  
1 4 8 7 8  

3 3  
1 0 9 6 8  

1 

I NTEN 
3 2 5 6 7  
3 8 5 9 3  
8 6 6 9 8  
1 9 1 9 7  
1 3 0 9 6  

1 7  
1 0 1 0 5  

1 

Y =  1 2 2 8  

Y =  1 0 4 5  

Y =  1 0 6 6  

I NTEN 
2 9 2 3 4  
3 3 1 3 8  
8 3 1 5 9  
2 1 0 4 7  
1 6 3 2 3  

1 2 0  
9 5 6 1  

1 

K-RATIO 
0 . 1 0 4 1 7  
0 . 0 9 1 4 7  
0 . 1 ’ 7 6 0 6  
0 . 0 6 3 2 7  
0 . 0 6 9 1 3  
0 . 0 0 0 1 8  
0 - 0 6 8 4 2  
0 . 4 2 7 3 0  

K-RATIO 
0 . 1 0 5 9 8  
0 . 0 9 4 0 7  
0 . 1 7 7 3 5  
0 . 0 6 2 0 7  
0 . 0 6 4 4 8  
0 . 0 0 0 1 0  
0 . 0 6 6 7 9  
0 . 4 2 9 1 6  

K-RATIO 
0 . 0 9 8 1 6  
0 . 0 8 3 3 4  
0 . 1 7 5 5 3  
0 . 0 7 0 2 2  
0 . 0 8 2 9 3  
0 . 0 0 0 7 1  
0 . 0 6 5 2 1  
0 . 4 2 3 8 9  

Q= 1 
1 5 :  2 0  : 3 1  

WT% 
1 0 . 7 9  
1 0 . 0 5  
1 8 . 4 7  

5 . 2 0  
5 . 9 4  
0 . 0 2  
5 . 9 3  

4 3 . 6 0  

Q= 1 
1 5 : 2 6 : 0 2  

WT% 
1 0 . 9 0  
1 0 . 3 0  
1 8 . 6 0  

5 . 1 0  
5.53 
0 . 0 1  
5 - 7 8  

4 3 . 7 8  

Q =  1 
1 5 : 3 1 : 3 0  

WT% 
1 0 . 3 8  

9 . 2 4  
1 8 . 3 8  

5 . 7 9  
7 . 1 7  
0 . 0 6  
5 . 7 0  

4 3 . 2 7  

OX% 
1 7 . 9 0  
1 8 . 9 9  
3 9 . 5 1  

7 . 2 8  
8 . 6 7  
0 . 0 2  
7 . 6 3  

OX% 
1 8 . 0 7  
1 9 . 4 6  
3 9 . 8 0  

7 . 1 4  
8 . 0 8  
0 . 0 1  
7 . 4 4  

OX% 
1 7 . 2 1  
1 7 . 4 6  . 
3 9 . 3 2  

8 . 1 0  ’ 

1 0 . 4 8  

7 . 3 4  
0.08 



‘ 6  
X =  2381 

ELEMt Z I 
12 MG 
13 A L  
14 S 1  
20 CA 
24 CR 
25 MN 
26 FE 
8 0  

7 
X =  2407 

ELEMCZl 
12 MC 
13 A L  
14 SI 
20 CA 
24 CR 
25 MN 
26 FE 
8 0  

I 

8 
X =  2529 

ELEMtZl 
12 MG 
13 A L  
14 SI 
20 CA 
24 CR 
2 5  M N  
26 FE 
8 0  

I NTEN 
0 
0 

31114 
24 1 
257 

0 
104 

0 

I NTEN 
0 
0 

30883 
322 
31 

190 
478 

0 

Y =  1243 

Y =  1404 

Y =  1537 

I NTEN 
0 
0 

33378 
304 
94 
0 

130 
0 

K-RATIO 
0.00000 
0.00000 
0.45470 
0.00557 
0.00904 
0 . o o o o o  
0.00491 
0.52578 

K-RATIO 
0.00000 
0.00000 
0.44396 
0.00732 
0.00107 
0.00769 
0.02220 
0.51776 

K-RATIO 
0 00000 
0.00000 
0.45758 
0.00659 
0.00310 
0.00000 
0 . 0 0 5 7 6  
0 - 52697 

~~ 

Q= 1 
15:37:39 

WTX 
0.00 
0.00 

45.41 
0.57 
0.95 
0.00 
0.52 

52.55 

Q= 1 
lS:43: S O  

WTX 
0.00 
0.00 

44.31 
0.74 
0.11 
0.82 
2.31 

51.72 

Q= 1 
1 5 :  5 0 : 0 6  

WT% 
0.00 
0.00 

4 5 - 7 2  
0.67 
0.33 
0.00 
0.61 

52.68 

OX% 
0.00 
0.0.0 

0.79 
1 - 4 0  
0.00 
0.66 

97.15 adM 4~ L 

OX% 
0.00 
0.00 

94.78 
1.03 
0.16 
1 - 0 5  
2.97 

OX% 
0.00 
0.00 

97.80 
0.94 
0.48 
0.00 
0.78 



9' 
X =  2785 

ELEMCZI 
12 MG 
3 A L  

.4 SI 
20 CA 
24 CR 
25 MN 
26 FE 
8 0  

I 

Q= 1 
15: 55: 43 Y =  1707 

I NTEN 
32736 
39617 
90344 
21257 
14961 

163 
11253 

1 

K-RATIO 
0.10096 
0.09152 
0.17515 
0.065 14 
0.06981 
0.00089 
0.07049 
0.42605 

WT% 
10.52 
10.05 

5.36 
6.00 
0.08 
6.12 

43.49 

1 8 - 3 8  

OX% 
17.45 
1 9 - 0 0 
39.32 
7.50 
8.77 
0.10 
7.87 

10 
X =  2891 

Q= 1 
16:01:25 Y =  1 9 6 2  

ELEM(Z1 
12 MG 
13 A L  
14 SI 
20 CA 
24 CR 
25 MN 
26 FE 
8 0  

I NTEN 
3601 1 
41982 
96570 
20838 
15239 

47 
11650 

1 

K-RATIO 
0.10523 
0.09189 
0.17740 
0.06051 
0.06738 
0.00024 
0.06915 
0.42821 

WT% 
10.87 
10.09 
18.60 
4.97 
5.78 
0.02 
5.99 

43 - 69 

OX% 
18.03 
19.06 
39.78 
6.96 
8.44 
0.03 
7.70 

1 1  
: 3230 

Q= I 
16 :07:04 Y =  1872 

I NTEN 
34104 
47939 
93629 
20111 
8137 
654 

14791 
1 

K-RATIO 
0.10138 
0.10674 
0.17496 
0.05940 
0.03660 
0 - 00344 
0.08931 
0.42ai7 

WT% 
10.38 
11.52 
18.44 
4.87 
3.11 
0.30 
7.65 

43.74 

OX% 
17.21 
21.77 
39.44 
6.81 
4.55 
0.39 
9.84 

ELEMCZ) 
12 MC i 

13 A L  
14 SI 
20 CA 
24 CR 
25 MN 
26 FE 
8 0  

12 
X =  2636 

Q =  I 
16:13:30 Y =  2311 

OX% . 
0.00 
0.00 

9 1 . 8 2  
1 . 4 0  
0.44 
0.14 
6.20 

. I NTEN 
0 
0 

41334 
610 
117 
3 5  

1394 
0 

K-RATIO 
0.00000 
0 . o o o o o  
0.43010 
0.01003 
0 00293 
0.00102 
0.04687 
0.50904 

WT% 
0.00 
0.00 

4 2 . 9 2  
1.00 
0.30 
0.11 
4.82 

50.85 

ELEM(Z1 
12 MG 
13 A L  
14 s 1  
20 CA 
24 CR 
25  MN 
26 F E  
8 0  



1 3  
X =  2 4 4 0  

ELEMCZ) 
1 2  MG 
1 3  A L  
1 4  SI 
2 0  CA 
2 4  CR 
2 5  MN 
2 6  FE 
8 0  

I 

1 4  
X =  2 0 9 8  

ELEMIZI 
1 2  MG 
1 3  A L  
1 4  SI 
2 0  CA 
2 4  CR 
2 5  MN 
2 6  F E  
8 0  

' 5  
.(= 2 0 9 9  

ELEMCZ) 

1 2  MG 
1 3  AL 
14 SI 
2 0  CA 
2 4  CR 
2 5  MN 

8 0  
,.-' 26  FE 

Y =  2 1 0 2  

INTEN . . K-RATIO 
3 4 0 4 1  0 . 1 0 5 6 7  
3 6 4 0 1  0 . 0 8 4 6 3  
8 9 6 1 0  0 . 1 7 4 8 6  
1 9 5 9 8  0 . 0 6 0 4 5  
1 8 0 0 3  0 . 0 8 4 5 5  

0 0 . 0 0 0 0 0  
1 0 1 9 2  0 . 0 6 4 2 6  

1 0 . 4 2 5 5 8  

Y =  1 9 4 8  

I NTEN 
3 2 2 7 4  

1 0 8 9 0 5  
3 1 6 1  

5 4 6  
2 1 5 4 5  

0 
1 8 8 6 5  

1 

Y =  1 4 8 7  

K-RATIO 
0 . 1 0 4 2 5  
0 . 2 6 3 4 8  
0 . 0 0 6 4 2  
0 . 0 0 1 7 5  
0 . 1 0 5 2 9  
0 . 0 0 0 0 0  
0 - 1 2 3 7 7  
0 . 3 9 5 0 4  

I NTEN K-RATIO 

3 5 0 5 0  0 . 1 2 2 6 4  
4 3 1 2 7  0 . 1 1 3 0 3  
8 2 9 4 7  0 . 1 8 2 4 4  
1 2 7 6 5  0 . 0 4 4 3 8  

4 9 6 8  0 . 0 2 6 3 0  
2 6 1  0 . 0 0 1 6 2  

9 8 6 6  0 . 0 7 0 1 2  
1 0 . 4 3 9 4 9  

Q= 1 
1 6 : 1 9 : 0 2  

W.T% 
1 1 - 0 3  

9 . 3 9  
1 8 . 3 2  

4 . 9 7  
7 . 2 6  
0.00 
5 . 5 9  

4 3 . 4 3  

Q= 1 
1 6 :  2 4 :  2 5  

WT% 
1 1 - 0 5  
2 8 . 2 6  

0 . 8 6  
0 . 1 4  
8 . 6 9  
0.00 

1 0 . 5 2  
4 0 . 4 7  

Q =  1 
1 6 :  2 9 :  4 7  

WT% 

1 1 . 9 9  
1 2 . 1 2  
1 9 . 1 9  

3 . 6 3  
2 . 2 3  
0 . 1 4  
5 . 9 5  

4 4 . 7 6  

OX% . 
1 8 . 2 9  
1 7 . 7 5  . 
3 9 . 2 0  

6 . 9 5  * 

1 0 . 6 2  
0.00 
7 . 1 9  

OX% 
1 8 . 3 3  
5 3 . 4 0  

1 . 8 3  
0 . 2 0  

1 2 . 7 0  
0 . 0 0  ,, 

1 3 . 5 4  

OX% 

1 9 . 8 8  
2 2 . 9 0  
4 1 . 0 6  

5 . 0 7  
3 . 2 5  
0 . 1 8  
7 . 6 6  

'.' 

1 - , I -  .... .-. .*I 

AVERAGE 

7 . 2 9 4  
8 . 1 5 7  

2 6 . 0 8 3  
3 . 1 8 7  
3 . 7 9 0  
0 . 1 3 1  
5 . 0 7 7  

4 6 . 2 8 2  



APPENDIX "5A" & "5B" 

WHOLE ROCK ANALYSIS 



APPENDIX I' 5A" 

ZERTIFICATE OF ANALYSIS 

6 

T3: C H E V R 3 N  C A N A D A * R E S O U R C E S  L I M I T E D  
A T t N :  E A R L  OODSON 
1903-1055 WEST HASTINGS S T o  

, 'J IAYCCUVER 9 8 o C o  
V 6 E  2 E 9  

R E P O R T  31787 

1 S 3 L I T  CORE P O G O  4896 

C U S T O H E A  NO. 5 6 1  

REF. F I L E  2 7 2 5 2 - 7 3  

t J A S  A N A L Y S E L )  A S  FCLLTWS: 

HETtiG3 
HZO+ 2 WET 
c o 2  t i.4 E T 
M Z M A J  % WR 
s z  XqF 
F E 3  Z WET 
N I  P 3 M  S Z P  
! I R M I N  P P M  Hi? 

D E T E C T  I ON I. I ?I IT 
0.100 
0.010 
0.013 
0.01c 
0a:00 
1,003 

100co3 

. D C T E  2 3 - A P R - 8 7  

X-RAY ASSAY LABORATORIES LlMlTED 1885 LESLIE STREET DON MILLS, ONTARIO M3B 354 (416) 445-5755 TELEX 06486947 



APPENDIX s5A't Con't 

I 

X-RAY ASSAY LRBOFMTORIES 23-tFR-87 REPORT 31787 RmRENCE FILE 27252 ' 

SAnPLE 

DMl-316' 3T2' 37.8 25.1 4 15 5.73 (0.01 8.43 245 0.03 0.93 * 0. 19 (0.01 12.5 99 6 

X-RAY ASSAY LABORATORIES 23-"A-87 REPORT 31787 REFERENCE FILE 27252 PAGE 2 

ZR NB PA rn RB S R Y  - 

DDHl-316' JT' 200 170 20 . 4 4 0  490 220' 
I 



APPENDIX "5B" 
I 

r- 

C E R T I F I C A T E  O f  ANALYSIS 

TO: CHEVRON CANADA RESOURCES L I M I T E D  
ATTN: EARL OODSON CUSTOMER NO, 5 6 1  
1900-1055 WEST HASTINGS ST. 
VANCOUVER v 8 .Co DATE SUBMITTED 
V6E 2 E 9  1 6 - M A R - 8 7  

REPORT 31848 REF, FILE 27198-A4 

1 5  ROCKS 

WERE ANACYSEO AS FOLLOWS: 

HZO+ X 
co2  x 
b iRMAJ Y 
S X  
FEO X 
N I  PPH 
WRMIN PPH 

HETHOD 
WET 
WET 
WR 
XRF 
WET 
DC P 
WR 

DETECTION L I M I T  
0 .  100 
00010 
0.010 
00010 
00100 
1*000 

10.000 

DATE 28-APR-87 

X - R A Y  ASSAY LABORATORIES L I M I T E D  

C E R T I F I E D  BY 0 - 0  e.. - 0  0 0  0 0 .  0 0 . o .  0 0  

I 

X-RAY ASSAY LABORATORIES LIMITED 1885 LESLIE STREET DON MILLS, ONTARIO M3B 354 (41 6) 445-5755 TELEX 06-986947 



ODH1-300' 
DDH1-302' 
DDH1-756'P 3 
DDH1-766' 
DDH1-1048m5' 
0DH1-10S4e 
DDHl-1199 '  
DDH1-1203 -5' 
DOH- 1 - 8 6- 4 10- 4 20 P 1 
DOH-1-86-610 4 2 0 ' P t  

, 

DOH- 86-1-6 68. 7 5  ' -P 1 
DDH-86-1-668m7Se-P2 
DDH-86-1-806m 5'-P1 
DDH-86-1-8 O6mSe-P2 
DOH- 8 6- 1-8 0 60 5 '-P3 

0.6 
1.3 
1.4 
3.3 
1.8 
0.4 
0.8 
1.2 
1.5 
1.7 
6.4 
1.6 
5.9 
4. 2 
1.8 

24.9 
70  60 
7.20 
0.10 
6.10 
37.0 
27.2 
15.6 
3.37 
7 .24  
0.04 
7 .95  
Om27 
0 0 1 2  
5 . 5 4  

O m  18  
00 26 
0 0  16 
O m 2 6  
0.80 

N I L  
0.02 
0.22 

N I L  
N I L  
N I L  
N I L  

0. 0 2  
00 0 4  

N I L  

l o b  
0.7 
0.8 
0.5 
0.7 
1.9 
0.9 
1.3 
0.7 
1.2 
0.2 
1.3 
0.7 
1.1 
0 . 8  

11 
2 0  
11 
15 
15 

9 
16 
6 
5 

5 3 0  
10 

7 0 0  
640 

1 2  

a 

X-RAY ASSAY LABORATORIES LIMITED 1885 LESLIE STREET DON MILLS, ONTARIO M3B 3 4  (416) 445-5755 TELEX 06-986947 



X-RAY ASSAY LCIBOfNTORIES 28dPR-87 REPORT 31848 REFEREMCE FILE 271'81 PI"d;E 1 

JA' 37. 1 4.33 14.6 11.0 (0.01 

DM1-3102' 34' 61.3 128 5.62 4.57 (0.01 
, 
.? '1 ;..:t-v 

- -  

t DDH1-300' \;I/; 

hkn: L. DDI.91-756'P3 Jp3' 50.9 .  19.0 ' 4.85 3.50 (0.01 

'I.,[ i DDH1-766' rr' 46.0 27.1 1.54 1.84 (0.01 

DDH1-1048.5' 3 A 3  61.3 13.7 4 . 3  3.67 (0.01 

OW1-1054' JAY 17.6 1.79 24.2 16.3 (0.01 
g y y  . r ': 

DCHI-1135'. 59 31.3 4.05 322 1.96 (0.01 

, J;. . l[rtW&-1-6&8 75'+21P;49.9 18.4 4.97 3.67 (0.91 

f'~1.0. DW%-l-bOh 5'-P1PA 47. 1 5.27 3.25 17.5 0.04 

'3 1, * ' IrlM-8t-l-P46.5'-P2 SL 52.4 20.4 3. Ed 3. 18 (0.01 

; r  ' 8 . t DDH-86-1-80h 5'-P3SpSL51. 7 b. 05 1.94 15.3 1. 10 

i .  * ,  
:-. :. . . -  _. 

i:: ' I  f 

. . 1  
. .  

.' I ;I 
' - I .  

,' 

E20 

1.28 

4. 19 

10. 1 

9.65 

4. 54 

0. 42 

1. 67 

3. 53 

11. & 

9. 81 

1. 04 

16.3 

4. 74 

16. 8 

6. O? 

FE203 

2.28 

1. 27 

1. 76 

2 12 

2. 10 

2. 47 

1. 37 

2. 08 

2. &3 

2. 74 

6. 11 

2 63 

8. 04 

1. 43 

6. 44 

MNO 

0. 08 

0. 03 

0. 03 

(0.01 

0. 03 

0. 16 

0. l i  

0. 10 

TI02 P Z K  

0. 18 0. 31 

0. 53 6. 40 

0. 19 0. 0'9 

4. 71 1. 0s 

0. b0 0. 43 

0. 10 0. 24 

0. 17 0. l i  

0. 31; 0. 21 

I 



e 
X-RAY M Y  LABORATORIES 2 8 f f  R-87 REeORT 31548 REFERENCE FILE ?71?8 2 

i W L E  RB $3 Y ZR NB M 

3 DW1-300' J-A' 40 280 20 130 20 40 
r Imi1-302 ' JAL 110 170 10 260 20 200 I 
k 

DDHl-rn'P3 J P 3 '  160 420 30 2M 353l tcso 

I 

690 

170 

400 

350 

240 

160 

:ria 

2 0  

560 

976 

41@ 

520 

5 0 3 6 0  

20 320 

10 10 

10 120 

30 160 

30 240 

10 180 

40 500 

30 140 

40 390 

40 280 

30 8% 

280 

(10 

10 

10 

ZG 

230 

256 

50 

280 

130 

360 

YO 



APPENDIX 'I 6 I' 

/- 
DRILL LOG DDH 8 6 4  



L IME S TO nlE lzl 

D o LO MiTE €23 



Hole No ___ . . .  . . .  SI.?ec . . . . . . . . .  D I A  M E T  - D I A M O N D  DRILL SAMPLING RECORD 

Property _.___... _._.... .. - .__. .  ....... L e n g t h  . . . . . . . . . . . . .  Lo  1 . . . . . . . . . . . . . . . .  Her Comp .................................... Vert Comp . .........._..................-........ 
D i s t r i c t  _.. _. -. :.. Bearing _.__ Dep ........_.... Etch o f  . ._ ......_.......... _ _  . _..____._._ .. Total Recovery 'A  _______.._._........-.-..-. 

Logged by ____.____ .. ..__.. ......- -- -- ----.--* Commenced _..... Dip Elev .............................. True Dip ......... : _..._... 
Comple ted  

............ ....... .... . . . . . . .  .... . . . . . . . . . . . . . . .  

......................... . . . . . . . . . . . . . . . . . . . . .  
* .  

- - - - - z - - . .  -. ........-,...-.-... ... O b j e c f l v e  . . . . . . . . . . . . . . . . . . . . .  _I.. .... ....._..... ........ ......_...__._._...._.... . ~ o c o t i o n  __._._. ...__.._...._......-..._.___.____.........--.._.. ..... 
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