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ASSESSMENT REPORT ON JACK 
CLAIM GROUPS, 

GOLDEN , M I N I N G  DIVISION 

INTRODUCTION 

The Jack  Claim g r o u p ( s )  c o n s i s t  of e i g h t  c o n t i g u o u s  c l a i m s  

t o t a l l i n g  1 2 1  u n i t s  ( f i g u r e  1). The c l a i m s  a r e  p r e s e n t l y  

100% o w n e d b y  D i a M e t  M i n e r a l s  L td . .  C .  E .  F i p k e  of C . F .  

Minera l  Research  Ltd .  was c o n t r a c t e d  a s  o p e r a t o r  t o  comple te  

two y e a r s  a s s e s s m e n t  work on t h e  c l a i m s .  A s  a  consequence 

t h e  f o l l o w i n g  e x p l o r a t i o n  work i n i t i a t e d  d u r i n g  t h e  p e r i o d  

J u n e  1, 1985 t o  J u n e  1, 1986 was completed on t h e  J a c k  c l a i m  

g r o u p ( s )  : h e l i c o p t e r  c o l l e c t i o n  of a  ? lo00 kg. sample of 

-6 mesh s t r e a m  s e d i m e n t s  from t h e  d r a i n a g e  a r e a  o f  t h e  J a c k  

k i m b e r l i t i c  d i a t r e m e ;  f i e l d  t e s t i n g  two models of  j i g  con- 

c e n t r a t o r s  f o r  diamond r e c o v e r y ;  c o n c e n t r a t i n g  4 1  i 1 0  kg. 

fol low-up samples o f  g l a c i o f l u v i a l  s e d i m e n t s  a s  w e l l  a s  a  

b u l k  440 kg. sample o f  -6 mesh s t r e a m  sed iments  from t h e  J a c k  

k i m b e r l i t i c  d ia t rerne  a r e a  and two b u l k  t 3 5  kg. r o c k  samples 

from t h e  J a c k  d i a t r e m e  f o r  diamond i n d i c a t o r  m i n e r a l s ;  b i n o c u l a r  

microscope e x t r a c t i o n  of  p o t e n t i a l  diamond i n d i c a t o r  m i n e r a l s  

from t h e  r e s u l t a n t  c o n c e n t r a t e s ;  making p o l i s h e d  s e c t i o n s  of 

p o t e n t i a l  diamond i n d i c a t o r s  e x t r a c t e d  from t h e  t h r e e  b u l k  

samples and s c a n n i n g  e l e c t r o n  microscope s c a n n i n g  p o l i s h e d  

g r a i n s  t o  i d e n t i f y  k i m b e r l i t i c  g r a i n s  from r e g i o n a l  g r a i n s ;  

and s e l e c t e d  S.E.M. a n a l y s i n g  k i m b e r l i t i c  c h r o m i t e s ,  i l m e n i t e s ,  

pyropes  and C r .  d i o p s i d e s .  

LOCATION, TOPOGRAPHY AND ACCESS 

The J a c k  c l a i m ,  t h e  p r i n c i p a l  claim of t h e  g roup ,  i s  l o c a t e d  

L a t i t u d e  5 1 ° 5 4 ' ~ ,  Longi tude  117°08'W, NTS 82N/14E i n  t h e  Golden 

Mining D i v i s i o n .  T h i s  c l a i m  s t r a d d l e s  t h e  r i d g e  l e a d i n g  sou th -  
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easterly from Lens Mountain, approximately 60 km- in a direct 

line north-northwesterly from Golden, and 4.5 km. west of 

the B.C.-Alberta border. The claim group extends approximately 

10 kilometres from the JACK 1 claim in the north to the FRANK 

1 claim in the south and spans approximately 5 kilometers at 

its widest point. 

The topography is extremely rugged and hazardous. Parts of 

the claims on both sides of the ridge are under glaciers and 
perennial snow cover with exposed precipitous slopes and cliffs. 

Elevations on the property range from 1000 metres (3350 ft.) 

at the south edge of the FRANK 1 claim to approximately 3000 

metres (9700 ft.) on the principal JACK 1 claim. 

The claims are accessible by helicopter from Golden. There 

is a logging road that gives access to within 7 kilometers 
P west of the property. Evans Logging Company has surveyed a 

logging road onto the claims and report that the road, which 

would give access to 4 kilometers southeast of the Jack 

kimberlitic diatreme, is scheduled to be completed in 1986. 

RECENT GEOLOGY 

According to geologist Hugo Dummett "as presently defined, 

(the Jack Diatreme) has approximate surface dimensions of 

1200m by 300m and has an area of about 57Ha. The outcropping 

units are predominantly kimberlitic, sandy marls and younger 

kimberlitic tuffs. These rocks contain abundant kimberlitic 

detritus, principally pyrope, chrome diopside, picroilmenite 

and chromite. In addition, one very small, colorless, octahedral 

diamond has been recovered from the marl. The diatreme is 

probably exposed at a very high level and, as yet, no outcropping 
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u n i t s  o t h e r  t h a n  t h o s e  t h a t  normal ly  occupy t h e  c r a t e r  have 

been recogn ized .  

The d i a t r e m e  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 .  I t  i s  h o s t e d  h17 r o c k s  t h a t  a r e  

predominant ly  ~ a r l ~  P a l e o z o i c .  ( L a t e  Cambrian th rough  

? S i l u r i a n )  c a r b o n a t e - r i c h  s e d i m e n t s .  These u n i t s  a r e  p a r t  

of t h e  e a s t - d i p p i n g  l imb o f  a ' m a j o r  NW-SE s t r i k i n g  a n t i c l i n e  

i n  t h e  upper  p l a t e  o f  a  t h i c k  sed imenta ry  package t h a t  h a s  

been t h r u s t  t o  t h e  e a s t .  T h i s  i m b r i c a t i o n  i s  probab ly  Laramide 

i n  age  and t h e  d a t e  of  d i a t r e m e  emplacement i s  t h e r e f o r e  l e s s  

t h a n  54 Ma because  it p o s t - d a t e s  t h e  younges t  t e c t o n i s m .  

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

t o  o t h e r  d iamondi fe rous  d i a t r e m e s  i n  t h e  W .  C o r d i l l e r a  o f  N .  

America inasmuch a s  it o c c u r s  i n  a n  a r e a  o f  t h i c k e n e d  c r u s t .  - I ts  p o s t u l a t e d  c l o s e  t empora l  a s s o c i a t i o n  w i t h  a  major  o r o g e n i c  

e v e n t  i s  however a t y p i c a l  f o r  N .  America." 

METHODS 

1) F i e l d  Methods 

The 440 kg. and 1000 kg. samples  w e r e  c o l l e c t e d  a t  s i t e  

J a c k  -6SS, f i g u r e  3 ,by  w e t  s i e v i n g  t h e  -6 mesh g l a c i o f l u v i a l  

sed iments  by hand th rough  a 6 mesh f i e l d  s c r e e n .  The 

r e s u l t a n t  -6 mesh g l a c i o f l u v i a l  s e d i m e n t s ,  d e r i v e d  from 

t h e  g e n e r a l  J a c k  d i a t r e m e  area, w e r e  p l a c e d  by sampl ing  

t e c h n i c i a n s  Ken Heaton,  B r e n t  C a r r  and Dan Tomlin,  i n  1 5  

g a l l o n  drums and h e l i c o p t e r  s l u n g  t o  a  l o c a l e  where t h e  

samples  c o u l d  b e  t r u c k e d  t o  t h e  C.F. Minera l  Research  

c o n c e n t r a t i o n  l a b o r a t o r y  l o c a t e d  i n  Kelowna, B.C.  



Two 5  g a l l o n  p a i l s  of rock ou tc rop  grab  samples over  a  

s t r i k e  d i s t a n c e  of about 40 meters .were  c o l l e c t e d  from 

t h e  Jack d ia t reme sandy k i m b e r l i t i c  marl  phase. The 

sample l a b e l l e d  Jack 1 0  was c o l l e c t e d  from t h e  marl  phase 

about 2 m e t e r s  s t r a t i g r a p h i c a l l y  h ighe r  t han  Jack 1 4 B .  The 

rock sample si tes a r e  p l o t t e d  on f i g u r e  3. 

During t h e  foregoing  bu lk  sample program, completed dur ing  

t h e  week of September 18,  1985, an I N E X  diamond i n d i c a t o r  

c o n c e n t r a t i n g  j i g  was f i e l d  t e s t e d  w i t h  t e n  f l u o r e s c e n t  

yel low coa ted  -20+35 mesh diamond c h i p s  and -10 mesh 

g l a c i o f l u v i a l  sediment f eed  ob ta ined  from t h e  Jack  -6SS 

f i e l d  s i t e  by g e o l o g i c a l  te 'chnician Brent  Carr  under t h e  

supe rv i s ion  of g e o l o g i s t  C. Fipke.  I n  a d d i t i o n  t e n  -20  

+35 mesh f l u o r e s c e n t  coa ted  diamond c h i p s  were added t o  

5  g a l l o n s  of -6 mesh g l a c i o f l u v i a l  sediments from s i t e  

Jack  -6SS and passed over  a  P u l s a t o r  j i g ,  by t h e  equipment 

manufacturer  w i th  a  u n i t  set up behind t h e  C.F. Mineral  

Research Ltd. l a b o r a t o r y .  

A t o t a l  of 4 1  28-10 kg. samples of -20 mesh g l a c i o f l u v i a l  

s t ream sediments were wet s c r e e n  c o l l e c t e d  a t  t h e  " J "  s i t e s ,  

f i g u r e  3,by g e o l o g i s t  C. Fipke and t e c h n i c i a n s ,  Bren t  Ca r r ,  

Dan Tomlin e t c .  These were placed i n  p l a s t i c  bags  and s e n t  

f o r  l a b o r a t o r y  concen t r a t i on  a t  C .  F. Mineral  Research Ltd.  

i n  Kelowna, B.C.  f o r  t h e  assessment  pe r iod  J u l y  1, 1985 t o  

J u l y  1, 1986. 

2 )  Laboratory Methods 

The 4 4 0  kg. Jack -6SS bulk  sample of s t ream sediments was 

washed, wet s i eved ,  d r i e d ,  and weighed. The e n t i r e  d r i e d  

4 4 0  kg. sample was then  T.B.E.  heavy l i q u i d  s e p a r a t e d  s o  



t h a t  t h e  r e s u l t a n t  l i g h t s  and -6 mesh +0.5 micron s i n k s  

were bo th  concen t r a t ed  and washed w i t h  ace tone .  The T . B . E .  

heav ies  w e r e  then methylene i o d i d e  heavy l i q u i d  s e p a r a t e d  

and r e s u l t a n t  l i g h t s  and heav ie s  concen t r a t ed  and washed 

wi th  acetone.  The r e s u l t a n t  heavy f r a c t i o n  was then  

e l e c t r o m a g n e t i c a l l y  s e p a r a t e d  s i x  t i m e s  s o  t h a t  -6  mesh 

+0.5 micron heavy magnet i t e ,  p i c r o i l m e n i t e ,  chromite-  

Chrome diopside-pyrope and diamond c o n c e n t r a t e s  were made. 

The r e s u l t a n t  diamond c o n c e n t r a t e  was submi t ted  t o  a  s e r i e s  

of h o t  concen t r a t ed  hydroch lo r i c ,  h y d r o f l u o r i c ,  aqua r e g i a ,  

n i t r i c  and s u l f u r i c  a c i d  t r ea tmen t s  whereby t h e  e n t i r e  -6 

mesh diamond concen t r a t e  i n  each c a s e  was b o i l e d  t o  d ryness  

and then  submi t ted  t o  an a d d i t i o n a l  methylene i o d i d e  

s e p a r a t i o n .  The r e s u l t a n t  i l m e n i t e  and chromite-chrome 

diopside-pyrope were submit ted t o  a  t o t a l  of 2 1 9  hours  of 

b i n o c u l a r  microscope i n s p e c t i o n  whereby p o t e n t i a l  diamond 

i n d i c a t o r  mine ra l s  w e r e  e x t r a c t e d  from t h e  c o n c e n t r a t e s  

u n t i l  t o t a l  p r o j e c t  budget  was expended. About 6 0 0  g r a i n s  

were po l i shed  and scanning e l e c t r o n  microscope scanned t o  

i d e n t i f y  p o t e n t i a l l y  k i m b e r l i t i c  g r a i n s .  Q u a n t i t a t i v e  S.E.M. 

a n a l y s i s  of t h e  k i m b e r l i t i c  i n d i c a t o r  minera l s  was then  

a t tempted.  However, t h e  q u a n t i t a t i v e  a n a l y s i s  of s t a n d a r d  

g r a i n s  gave i n a c c u r a t e  r e s u l t s  and a f t e r  much d i a g n o s t i c  

t e s t i n g  it w a s  e s t a b l i s h e d  t h a t  t h e r e  was i c e  on t h e  d e t e c t o r .  

Thus, only  s e m i q u a n t i t a t i v e  s p e c t r a  a n a l y s i s  r a t h e r  t han  

q u a n t i t a t i v e  a n a l y s i s  could be  completed. 

The two bu lk  rock samples,  Jack 10 and Jack  1 4 B ,  were 

concen t r a t ed  and analysed i n  a  s i m i l a r  manner t o  t h e  4 4 0  kg. 

bu lk  s t ream sample except  t h a t  t h e  rock samples were crushed 



and pu lve r i zed  t o  -6 mesh and t h e  -6  mesh b a l l  m i l l e d  

f o r  per iods  of n e a r l y  f o u r  weeks. . About every f o u r  hours 

dur ing  t h e  b a l l  m i l l i n g ,  t h e  sample was removed from t h e  

b a l l  m i l l  and t h e  -20  mesh b a l l  m i l l e d  rock w e t  s i e v e d  

from t h e  + 2 0  mesh rock.  The b a l l  m i l l i n g  was completed 

f o r  pe r iods  of about f o u r  weeks u n t i l  on ly  minor amounts 

of  +20 mesh remained. The same water  used f o r  b a l l  

m i l l i n g  w a s  used i n  t h e  washing and wet s i e v i n g .  A f t e r  

t h e  washing and wet s i e v i n g  was completed most of t h e  

d i r t y  c l a y  wate r  was decanted a f t e r  5 minutes of s e t t l i n g  

i n t o  5 g a l l o n  p a i l s .  The c l a y s  were s e t t l e d  o u t  of t h e  

water  dur ing  a  s e v e r a l  month pe r iod  s o  t h a t  fu s ion  f o r  

micro-sized diamond could be  l a t e r  completed. A l l  

p o t e n t i a l  chromites  and i l m e n i t e s  and two hundred and 

f o r t y  p o t e n t i a l  pyropes recovered from t h e  f i n a l  con- 

c e n t r a t e s  w e r e  po l i shed  and S.E.M.  ana lysed .  

The 4 1  +(8-10) kg. -20 mesh g l a c i o f l u v i a l  follow-up 

samples were washed, wet s i e v e d ,  and j igged.  About 2000  

gms. -20+35, 2000 gms. -35+60 and a l l  t h e  -60 j i g  con- 

c e n t r a t e s  were d r i e d  and submi t ted  t o  te t rabromoethane 

and methylene i o d i d e  heavy l i q u i d  s e p a r a t i o n s .  The 

r e s u l t a n t  h e a v i e s t  concen t r a t e s  were e l ec t romagne t i ca l ly  

s e p a r a t e d  s i x  times i n t o  heavy magnetic,  i l m e n i t e ,  C r .  

d i o p s i d e  and pyrope and diamond i n d i c a t o r  minera l  f r a c t i o n s .  

Two of t h e  4 1  i n d i c a t o r  minera l  sample c o n c e n t r a t e s  were 

a c c i d e n t l y  knocked or£  a  s h e l f  and in te rcontamina ted .  A l l  

of t h e  i l m e n i t e  and pyrope-Crd. and diamond i n d i c a t o r  

f r a c t i o n s  w e r e  b i n o c u l a r  microscope examined by t e c h n i c i a n s  

f o r  diamond i n d i c a t o r  mine ra l s .  Any p o t e n t i a l  diamond 

i n d i c a t o r  minera l s  were p laced  i n  v i a l s  and t h e  e s t ima ted  

numbers of p o t e n t i a l  i n d i c a t o r  minera l  p r e s e n t  i n  t h e  

c o n c e n t r a t e s  recorded.  



RESULTS 

The b i n o c u l a r  microscope r e s u l t s  a r e  p l o t t e d  on f i g u r e  3. 

The s c a n n i n g  e l e c t r o n  microscope r e s u l t s  a r e  g i v e n  on P l a t e s  

1 t o  19 . 

Only t h r e e  of  t h e  t e n  diamond c h i p s  were r e c o v e r e d  i n  t h e  

I N E X  j i g  t e s t i n g .  Much d i f f i c u l t y  was e n c o u n t e r e d  i n  p a s s i n g  

t h e  -10 mesh sed iments  th rough  t h e  hopper f e e d  of  t h e  j i g  a s  t h e  

w a t e r  i n  t h e  sample c o n t i n u o u s l y  f r o z e  i n  t h e  hopper and plugged 

t h e  hopper  f e e d  o r i f i c e .  

A s  many a s  s e v e n  of t h e  t e n  diamond c h i p s  w e r e  r e c o v e r e d  d u r i n g  

s e v e r a l  p a s s e s  of t h e  JACK -6SS sample th rough  t h e  p u l s a t o r  j i g .  

A s  t h e  volume of heavy c o n c e n t r a t e  t o  w a s t e  i s  h i g h  u s i n g  t h e  - p u l s a t o r  j i g ,  diamond r e c o v e r y  would r e q u i r e  a n  a d d i t i o n a l  

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

Gra in  c o u n t s  of k i m b e r l i t i c  i n d i c a t o r  g r a i n s  p i c k e d  from sample 

c o n c e n t r a t e s ,  u s i n g  a  b i n o c u l a r  mic roscope ,  w e r e  p l o t t e d  on 

F i g u r e  3. 

P o t e n t i a l l y  k i m b e r l i t i c  i n d i c a t o r  g r a i n s  were found t o  b e  p r e s e n t  

i n  many o f  t h e  -20 mesh s t r e a m  sed iment  and g l a c i o f l u v i a l  b u l k  

samples  c o l l e c t e d  i n  t h e  c l a i m s  a r e a .  S i g n i f i c a n t  r e s u l t s  were 

found i n  samples  i n  t h e  main d r a i n a g e  a r e a  i n c l u d i n g  g l a c i o f l u v i a l  

samples  J 2 ,  J 3 ,  5 5 ,  J 1 2  and 527 i n  t h e  s o u t h  o f  t h e  c l a i m s ,  535 

and J 4 1  i n  t h e  c e n t r a l  c l a i m s  a r e a  and s t r e a m  sed iment  samples  

J 7  and J 8  on t h e  s o u t h e r n  t r i b u t a r y  o f  Mons Creek i n  t h e  S E  

of  t h e  c l a i m s .  I n  a d d i t i o n  s t r e a m  sediment  samples  JACK -6SS 

and r o c k  samples  JACK 10 and JACK 1 4 B  i n  t h e  NW of  t h e  c l a i m s  

c o n t a i n e d  abundant  brown, rounded pyropes  ( p o s s i b l y  o f  k i m b e r l i - t i c  
I 

. o r i g i n )  and o t h e r  p o t e n t i a l l y  k i m b e r l i t i c  i n d i c a t o r  g r a i n s .  



Microscope t e c h n i c i a n s  d i d  n o t  f i n d  any diamonds i n  t h e  JACK 1 0  

o r  JACK 1 4 B  samples o r  i n  p a r t  of the'JACK -6SS sample a l though 

t h e  l a t t e r  has  s t i l l  t o  be  completed. However, smal l  micron 

s i z e d  diamonds could p o s s i b l y  be p r e s e n t  i n  t h e  s t o r e d  c l a y  

t a i l i n g s  f r a c t i o n s .  These would need t o  be fused  t o  d e s t r o y  a l l  

minera l s  o t h e r  t han  diamonds t o  e s t a b l i s h  whether o r  no t  t h e  

o r i g i n a l  samples c o n t a i n  micro-diamonds. 

Scanning e l e c t r o n  microscope e lementa l  scans  of g r a i n s  from 

t h e  JACK 1 0 ,  JACK 1 4 B  and JACK -6SS samples a r e  shown i n  PLATES 

1 t o  9 .  The d o t  maps were produced f o r  t h e  elements Mg, T i ,  C r  

and Fe which were c o l o r  coded a s  shown and p o t e n t i a l  k i m b e r l i t i c  

g r a i n s  could then  be i d e n t i f i e d  on t h e  photograph of t h e  a r e a  

scanned. 

PLATES 1 and 2 of brown, rounded pyrope g r a i n s  from t h e  JACK 1 0  

and JACK 1 4 B  samples,  show t h a t  many of t h e s e  g r a i n s  have compo- 

s i t i o n s  w i t h  h igh  magnesium and low i r o n  c o n t e n t s .  P r i n t o u t s  

of s p e c t r a  c o l l e c t e d  on t h e s e  g r a i n s  conf i rm t h i s  Mg:Fe r a t i o  

(PLATES 1 0  and 11) and s e m i  q u a n t i t a t i v e  ana lyses  (PLATES 1 2  & 13) 

f u r t h e r  show t h e  high Mg con ten t  of t h e s e  g r a i n s .  These brown, 

p o t e n t i a l l y  k i m b e r l i t i c ,  pyrope g r a i n s  w e r e  abundantly p r e s e n t  

(f4000) i n  t h e  JACK 1 0  and JACK 1 4 B  rock samples. 

PLATES 3  and 4 show e lementa l  scans  of  some chromites  and p i c r o -  

i l m e n i t e s  found' i n  t h e  JACK 1 0  and JACK 1 4 B  samples. PLATE 1 4  

i s  a  q u a n t i t a t i v e  a n a l y s i s  of a  p o t e n t i a l l y  k i r n b e r l i t i c  i l m e n i t e  

g r a i n  from t h e  JACK 10 rock sample. 

Elemental  s cans  of g r a i n s  from t h e  JACK -6SS sample (PLATES 5 - 9 )  

showed t h a t  a l though most of t h e  g r a i n s  picked o u t  were magnet i t es  

some chromites  and i l m e n i t e s  were a l s o  p r e s e n t .  A spectrum 

c o l l e c t e d  from one of t h e  chromite  g r a i n s  shown i n  PLATE 5 i s  



p r i n t e d  o u t  a s  PLATE 1 5  and a s e m i  q u a n t i t a t i v e  a n a l y s i s  o f  t h i s  

g r a i n  i s  g i v e n  on PLATE 16. T h i s  a n a l y s i s  shows t h e  g r a i n  t o  

b e  v e r y  h i g h  i n  ,chromium. 

S p e c t r a  c o l l e c t e d  from a  mauve pyrope and a  brown pyrope from 

t h e  JACK -6SS sample a r e  shown on PLATES 17  and 18.  The compo- 

s i t i o n  o f  t h e  mauve g r a i n  i s  much h i g h e r  i n  Mg and C r  t h a n  t h e  

brown g r a i n  b u t  b o t h  a r e  r e l a t i v e l y  low i n  Ca. PLATE 19 i s  a  

spec t rum c o l l e c t e d  from a  c h r o m e d i o p s i d e  g r a i n  from t h e  JACK -6SS 

sample.  

DISCUSSION OF RESULTS AND CONCLUSIONS 

The models o f  j i g s  t e s t e d  w e r e  n o t  e f f i c i e n t  i n  r e c o v e r i n g  

s m a l l  diamonds, t h e  I N E X  j i g  had a  v e r y  low t h r o u g h  p u t ,  t h e  

p u l s a t o r  j i g  had s u b s t a n t i a l  amounts o f  w a s t e  i n  t h e  diamond 

c o n c e n t r a t e  

The b i n o c u l a r  microscope r e s u l t s  p l o t t e d  on F i g u r e  3 show 

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

a r e a  (samples  J 5 ,  J 2 ,  J 3 ) ,  i n  t h e  c e n t r a l  a r e a  i n  t h e  v i c i n i t y  

o f  samples  J 2 9  and J40 i n  t h e  s o u t h  e a s t e r n  c l a i m s  a r e a .  

The SEM a n a l y s e s  o f  g r a i n s  from t h e  JACK 1 0 ,  JACK 1 4 B  and JACK 

-6SS samples  i n d i c a t e  t h e  p r e s e n c e  o f  p o t e n t i a l l y  k i m b e r l i t i c  

g r a i n s  b u t  t h e y  need t o  b e  a n a l y s e d  more a c c u r a t e l y  t o  d e t e r m i n e  

whether  o r  n o t  t h e s e  i n d i c a t o r  g r a i n s  may have come from diamond- 

i f e r o u s ,  weakly d iamondi fe rous  o r  b a r r e n  k i m b e r l i t i c  r o c k s .  

Analyses  of s t a n d a r d  k i m b e r l i t i c  g r a i n s  show t h a t  t h e  i c e  

accumula t ion  on t h e  SEM d e t e c t o r  c a u s e s  a  r e d u c t i o n  i n  t h e  

amounts of  t h e  l i g h t e r  e l ements  e g  Mg and A 1  a n a l y s e d  w i t h  



r e s p e c t  t o  t h e  h e a v i e r  e l e m e n t s  and s o  it may b e  assumed t h a t  

t h e  a n a l y s e s  produced on g r a i n s  from t h e  JACK 1 0 ,  JACK 1 4 B  and 

JACK -6SS a r e  l o w ' i n  Mg, a s  compared w i t h  t h e  h e a v i e r  e l ements  

found i n  t h e s e  g r a i n s .  

RECOMMENDATIONS 

Other  models of  j i g s  f o r  c o n c e n t r a t i n g  s m a l l  diamonds c o u l d  

be  t e s t e d .  However, G e o l o g i s t  H. Dummett e s t i m a t e s  t h a t  t h e  

J a c k  o u t c r o p  c r a t o r  i n f i l l  r o c k  o n l y  c o n t a i n s  a  :5% k i m b e r l i t e  

component and 95% e x t r a n e o u s  c l a s t i c  d e b r i s .  Fur the rmore ,  

t h e  J a c k  d i a t r e m e  o n l y  o c c u p i e s  a b o u t  15% o f  t h e  d r a i n a g e  b a s i n  

a r e a  a t  t h e  n e a r e s t  sample s i t e ,  JACK -6SS, t o  t h e  J a c k  p i p e .  

I n  view o f  t h e  f a c t  t h a t  o r e  g r a d e  of  diamonds i s  o n l y  1 p .p .b .  by 

volume i n  pr imary  k i m b e r l i t e  a s  w e l l  a s  t h e  ext reme diamond 

d i l u t i o n  e x p e c t e d  i n  t h e  c r a t o r  i n f i l l  a s  w e l l  a s  t h e  h i g h  85% 
b 

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

n e a r e s t  s t r e a m  sed iment  sample s i t e  t o  t h e  J a c k  p i p e ,  it i s  

u n l i k e l y  t h a t  any diamonds w i l l  ever b e  found a t  s i t e  JACK -6SS 

even i f  a  j i g  i f  found t h a t  r e c o v e r s  100% of  t h e  s m a l l  diamonds 

p r e s e n t .  Thus, u n l e s s  i n c r e d i b l y  lucky  t h e  j i g  method of  i d e n t -  

i f y i n g  diamonds downstream from t h e  J a c k  p i p e ,  may n o t  r e f l e c t  

t h e  g r a d e  of  t h e  pr imary  k i m b e r l i t e .  

For  a  d e f i n i t e  t e s t  f o r  microdiamonds t h e  f i n e  c l a y  t a i l i n g s  

of m i l l e d  r o c k  samples s h o u l d  b e  f u s e d  t o  d e s t r o y  a l l  m i n e r a l s  

b u t  microdiamonds. The f i n e  -150 mesh heavy diamond c o n c e n t r a t e s  

o f  t h e  r o c k  samples c o u l d  a l s o  c o n t a i n  microdiamonds,  u n d e t e c t e d  

by t h e  b i n o c u l a r  microscope t e c h n i q u e s  s u i t e d  f o r  +150 mesh 

diamond d e t e c t i o n .  These f i n e  -150 mesh c o n c e n t r a t e s  s h o u l d  b e  

a u t o m a t i c a l l y  computer c o n t r o l l e d  S.E.M. scanned w i t h  t h e  

o b j e c t i v e  o f  d i f f e r e n t i a t i n g  p u r e  C (diamond) from a c i d i z e d  

- m i n e r a l  p r e c i p i t a t e s  c o n t a i n i n g  "C". 



The anomalous r e s u l t s  o f  t h e  s t r e a m  and g l a c i o f l u v i a l  samples  

s h o u l d  b e  fol lowed-up w i t h  p r o s p e c t i n g  f u r t h e r  up- ice  and 

f u r t h e r  up-stream from t h e s e  samples  t o  d e t e r m i n e  t h e  s o u r c e  

of  t h e  k i m b e r l i t i c  i n d i c a t o r  m i n e r a l s .  

A l l  t h e  k i m b e r l i t i c  i n d i c a t o r  g r a i n s  p i c k e d  from t h e  4 1  s t r e a m  

and g l a c i o f l u v i a l  b u l k  samples  s h o u l d  b e  S.E.M. scanned t o  

i d e n t i f y  any p o t e n t i a l  k i m b e r l i t i c  i n d i c a t o r  g r a i n s  which shou ld  

t h e n  be  q u a n t i t a t i v e l y  a n a l y s e d  a f t e r  t h e  ice h a s  been removed 

from t h e  S.E.M. d e t e c t o r .  A l l  pyrope  and i l m e n i t e  g r a i n s  from 

t h e  JACK -6SS stream sed iment  sample and t h e  JACK 10 and JACK 

1 4 B  r o c k  samples  which c o n t a i n e d  h i g h  Mg s h o u l d  b e  q u a n t i t a t i v e l y  

a n a l y s e d  u s i n g  a n  ice  f r e e  d e t e c t o r  t o  d e t e r m i n e  t h e  a c c u r a t e  

Mg c o n t e n t .  

S i n c e  h i g h  magnesium k i m b e r l i t i c  i l m e n i t e s ,  c h r o m i t e s  and s e v e r a l  

thousand  h i g h  magnesium pyropes  o c c u r  i n  t h e  rock  samples t h e  

r e s u l t s  t o  d a t e  s u b s t a n t i a t e  t h e  q u a n t i t a t i v e  r e s u l t s  of  D r .  

P a u l  L u r i e  of  F a l c o n b r i d g e  M e t a l l u r i g i c a l  Labs ,  T h o r n h i l l ,  

O n t a r i o  (Ref.-  N o r t h c o t e s  Repor t  - Appendix C ) .  

I n  view of t h e  f a c t  t h a t  t h e  c r a t o r  i n f i l l  on t h e  J a c k  p i p e  

c o n t a i n s  s u b s t a n t i a l  amounts o f  diamond i n d i c a t o r  m i n e r a l s  w i t h  

r a r e  diamonds K.E.  N o r t h c o t e ' s  recommendation t o  d r i l l  i n t o  

t h e  p r imary  k i m b e r l i t e ,  where i n c r e a s e d  g r a d e s  c a n  b e  e x p e c t e d ,  

is w a r r a n t e d .  
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Q .  3 . 8  
IM T 1 CR 
BLACK MAQENTA CYAN 

FE EDAX 
YELLOW EDscan 

SEW area scan and photograph 
of brown pyrope grains - 
JACK 10 sample 

PLATE 1 



413.8 
NO TI CR 
BLACK MAQENTA CYAN 

PE EDAX 
YELLOW EDscan 

SEM a r e a  scan  and photograph of 
brown pyrope g r a i n s  - JACK 1 4 B  

PLATE 2 
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Qv3.8 
Ma 
BLACK 

TI C R  
MAGENTA CYAN 

FE EDAX 
YELLOW EDscan 

SEW area scan and photograph 
of ilmenites, chromites $ 
magnetites - JACK 10 sample 

PLATE 3 



Qv3.t 
MQ 
BLACK 

T I  CR 
MAQENTA CYAN 

FE ED AX 
YELLOW EDscan 

SEM area scan and photograph of 
ilmenites, chromites &'magnetites 
- JACK 14B sample 

PLATE 4 
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Qv3.8 

W TI CR PL EPAX 
B LACX YAGEMTA CYAH YELLOW EDacrn 

'SEW area scan and photograph 
of magnetites, chromites & 
Tlmenites - JACK -6SS ' 

PLATE 5 



Qr3,t 
M0 
BLACK 

TI CR 
MAaENTA CYAN 

FE EDAX 
YELLOW EDscan 

SEW area  scan and photograph 
o# magnet i tes ,  chromites & 
%hen&te,s - JACK -6SS 

PLATE 6 
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Ma 
BLACK 

.PE ED AX 
YELLOW E D ~ c a n  

m 

SEM area s.can and photog~aph 
of magnekites, chromites & 
ilmenites - JACK -66s 

PLATE 7 



0 . 3 . 8  
MCl 
BLACK 

Ti CR 
MAQENTA CYAN 

FE ED AX 
YELLOW EDncan 

SEM area scan and photograph of 
magnetites, chromites and ilmenites 
- JACK -6SS 

PLATE 8 



Q.3,8 
MQ 
BLACK 

TI CR 
MAaENTA CYAN 

FE E D  AX 
YELLOW EDscan 

SEM area s.can and photograph of 
magnet i t es  & chromites  - JACK -6SS 

PLATE 9 



28-AUG-86 13: 31: 38 
RATE: CPS .T IME 

A: JlOA PYROPE OZB: 
7626 MEM: A 

SEM spectrum collected 
on a brown, possibly 
kimberlitic pyrope grain 
from the JACK 10 rock sample 

MAS C T  
GL I A I R E  

PLATE -10 

C F 

CURSOR (KEV) =05. 360 



28-AUG-86 13: 57: 38 
RATE* CPS. TIME 300LSEC 
0 0 - ~ ~ K E V :  1 OEV/CH PRST: 300LSEC 
A: J14BA PYROPE 28: 
FS- 6200 MEM: A FS= 100 

CURSOR (KEV) =05.360 

102 104 06 08 1 

SEM spectrum collected on 
a brown, possibly kimberlit 
pyrope grain from the 
JACK 14B rock sample 

PLATE 11 
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"0 " ST01 CHIOMETRY 
VALENCE RATIO(MG)= 1 . 0  

RATIO(AL)= 1.5 
VALENCE RATIO(SI)= 2 . 0  
V A L E N C E  RATIO(TI)= 2.0 
VALENCE RATIO(MN)= 1 . 0  
VALENCE RATIO(FE)= 1 . 5  
K V = Z O .  T I L T s 4 0 . 0  T K O F F r 5 6 . 0  
BKG PTI= 2 . 4  B K C  PT2m 9.0 
N O S T  
20-NOV-84 

C O N C E N T R A T I O N  

M C K  5 . 2 0  5.93 8.63 1.43 
ALK 0.52 0 . 5 3  0 . 9 8  7 . 1 5  
S I K  0 . 3 0  0.29 0 . 6 3  9 . 4 9  
T I K  2 8 . 0 8  16.24 4 6 . 0 4  0 . 3 7  
M N K  0 . 2 7  0 . 1 4  0 . 3 6  1 3 . 9 4  
F E K  2 9 . 7 7  1 4 . 7 7  4 2 . 5 7  0 . 4 6  
0 35 . 8 5  62.09 

------ 
100.00 

Quantitative analysis of a 
potentially kimberlitic 
ilmenite grain - JACK 10 rock 

PLATE 14 



LIST-Yo-ZAF: -...v LABEL = JlOA PYROPE 02 

29-AUG-86 10:01:44 
300.013 LIVE SECONDS 

KV= 15. TILT=40. TKOFF=43. 
ZAF CORRECTION 

MCK 0.0529 1.018 1.000 1.018 
ALK 0.1877 0.987 0.976 1.012 
SIK 0.2111 1.015 0.876 1.000 
N B L  0.0010 0.809 0.952 1.000 
CAK 0.0133 0.982 0.980 1.001 
CRK 0.0005 0.888 1.000 1.006 
FEK 0.0135 0.885 1.003 1.000 

ELEM CPS 
MCK 52.1577 
ALK 299.5437 
S I K  437.4307 
NBL 0.9166 

L 

CAK 21.8924 
CRK 0.5233 
FEK 9.5696 

Semi Q u a n t i t a t i v e  a n a l y s i s  
of a brown pyrope  g r a i n  
from JACK 1 0  

PLATE .12 



LIST-%-ZAF: 
-- LABEL = Jl4BA PYROPE 2 

29-AUG-86 10:05:20 
300.009 LIVE SECONDS 

KV= 15. TILT=40. TKOFF=43 
ZAF CORRECTION 

MGK 0.0449 1.017 i.013 1.021 
ALK 0.2103 0.986 0.993 1.012 
SIK 0.2102 1.013 0.874 1.000 
CAK 0.0052 0.980 0.980 1.001 
TIK 0.0017 0.892 0.994 1.001 
CRK 0.0004 0.887 1.001 1.003 
FEK 0.0054 0.884 1.003 1.000 

ELEM CPS 
MGK 35.2789 
ALK 267.3819 
SIK 347.1928 
CAK 6.8131 

- TIK 1.6866 
CRK 0.2867 
FEK 3.0832 

Sem; Quantitative analysis 
of a brown pyrope grain 
from JACK 14B 

PLATE 13 



29-AUG-86 14: 54: 14  
RATE: CPS T IME 300LSEC 
00-20KEV: 1 OEV/CH ' PRST: 300LSEC 
A: J6SSA CHRM 1 B: 
FS= 14950 MEM: A FS= 200 

SEM spectrum of a chromite grain 
from the JACK - 6 S S  sample 

02 04 06 08 110 

PLATE 15 
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LIST-%-ZAF: - 
LABEL = J6SSA CHRM 1 
29-AUC-86 09:44:39 

300.002 LIVE SECONDS 
K V =  15. TILT=40. TKOFF=43. 

ZAF CORRECTION 

MGK 0.0362 1.112 0.615 1.001 
A L K  0.0288 1.085 0.711 1.001 
SIK 0.0016 1.123 0.789 1.001 
C A K  0.0012 1.079 0.990 1.053 
T I K  0.0076 0.985 1.000 1.156 
C R K  0.4327 0.981 1.003 1.024 
FEK 0.1321 0.980 0.973 1.000 

ELEM C P S  
MCK 49.4831 
ALK 63.7563 
S I K 4.4833 
C A K  2.6600 

-- TIK 13.3199 
C R K  596.0633 
F E K  130.3459 

Semi quantitative analysis 
of a chromite grain from 
JACK -6SS 

PLATE 1 6  



07-JUN-85 00: 53: 45 
RATE: CPS T I M E  136LSEC 
00-20KEV: 1 OEV/CHr PRST: OFF 
A: J A C K  PYROPE B: 
FS= 5965 MEM: A FS= 100 

MAS A C T E M F  
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F QUALIEICATIONS 

a BSc H Q ~ O ~ S  Geology g r a d u a t e  of t h e  U n i v e r s i t y  of 
- " . ,Br i t i sh  Columbia. Between 1970 and 1977, C .  Fipke worked a s  

' ( .  ' , .. :.a g e o l o g i s t  involved t o  a  l a r g e  e x t e n t  i n  heavy minera l  exp lo r -  
. .  . .  tiI:. a t i o n  and r e s e a r c h  f o r  Kennecott Copper i n  New Guinea,  Samedan 

I :'''-; O i l  i n  A u s t r a l i a ,  Johannesburg Consol ida ted  Investments  i n  

', ; r'- ' .Southern  A f r i c a  and Cominco Ltd .  i n  B r a z i l  and B r i t i s h  Columbia. 
, . .  o F  - ,,! C. Fipke and L.M. Fipke organized  C.F. Mineral  Research Ltd .  i n  

5 ; .  ,. , . . , 
'\, , # 

1977. C u r r e n t l y  t h e  C.F. Mineral  Research heavy mine ra l  l a b o r a t o r y  
. which employs 25 t o  35 people  i s  involved i n  heavy minera l  exp lor -  

a t i o n  and p r o c e s s i n g  on behalf  of many i n t e r n a t i o n a l  companies. 
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