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1 . O  INTRODUCTION 

Exp lo ra t i on  o f  t h e  qua r t z  c l a ims  ex tend ing  from Tatarnagouche and Burwash 

Creeks t o  beyond Duke R i ve r  i n  southwestern Yukon con t inued  d u r i n g  t h e  pe r i od  May 1, 

t o  December 4, 1987. I n  a d d i t i o n  t o  o t h e r  work n o t  r epo r t ed  here, i t  cons i s t ed  

o f  t r ench ing  and s t r i p p i n g ,  1507.8 m o f  percuss ion d r i l l  i ng ,  t h e  c o n s t r u c t i o n  o f  acces 

t ra i l s ,and  maintenance o f  t h e  road up Burwash Creek a f t e r  a  f l o o d .  Th is  r e p o r t  

desc r ibes  these exp lo ra t i ons .  

Access t o  t h e  v a l l e y s  o f  Burwash Creek and Duke R i ve r  was by four -wheel -  

veh i c l es .  Access t o  t h e  Burwash Uplands and o t h e r  l o c a l i t i e s  between Burwash Creek 

and Duke R i ve r  was i n i t i a l l y  by t r acked  veh i c l es ,  and l a t e r  by fou r -whee l -d r i ve  

v e h i c l e s  when graded sec t i ons  o f  t r a i l  and w i n t e r  roads were access ib l e  t o  them. 

Accommodation f o r  t h e  crew was i n  a  t r a i l e r  camp and cab in  i n  t h e  v a l l e y o f  Burwash 

Creek. 

Many o f  t h e  t r i b u t a r i e s  o f  Burwash and Tatamagouche Creeks and Duke R i v e r  

have n o t  been f o rma l l y  named. For  convenience some o f  these t r i b u t a r i e s  o r  pups have 

been g i ven  in fo rma l  names, which accord w i t h  l o c a l  use as much as poss ib le .  A few 

o t h e r  topographic  f ea tu res  have a1 so been named in fo rma l  ly .  

An o f f i c e r  o f  t h e  Geolog ica l  Survey o f  Canada has r e c e n t l y  adv ised t h a t  

t h e  u l t r a b a s i c  and bas ic  i n t r u s i o n s  i n t o  fo rmat ions  o f  t h e  Permian Sko la i  Group have 

been assigned a  T r i a s s i c  age. Th i s  change has n o t  been made i n  t h i s  r e p o r t ;  

throughout  i t, t h e  des igna t i ons  Pp and Pg should read Bp and Ttg, r e s p e c t i v e l y .  

2 .O SUMMARY 

Two t renches excavated t o  bedrock, one a long  Burwash Creek and t h e  o t h e r  

a long  Johnson Creek, c l e a r l y  show anomalous concen t ra t ions  o f  one o r  more o f  go ld ,  

copper, p la t inum,  lead,  and molybdenum r e l a t e d  t o  f a u l t s  o r  i n t r u s i v e  con tac ts .  

Gravel ad jacent  t o  a  t h i r d  t r e n c h  on t h e  Burwash Uplands was s t r i p p e d .  

Some 166 percuss ion  ho les t o t a l 1  i n g  1507.8 m were d r i l l e d ,  some t o  depths 

of 60 o r  65 f e e t .  They served t o  a i d  i n  mapping t h e  bedrock i n  areas covered by 

g l a c i a l  t i l l . Permafrost  i n  most t i l l s  d r i l l e d  extends f rom 8  t o  20 f e e t  o r  so. 

Some reaches t o  bedrock; b u t  i n  p laces un f rozen  t i l l l i e s  between f r ozen  t i l l  and 

bedrock. Channel o r  stream depos i t s  a r e  p resen t  below t h e  t i l l  i n  some places. A t  

l e a s t  some o f  the  p e r i d o t i t e ,  which u n d e r l i e s  a  l a r g e  p a r t  o f  t h e  Burwash Uplands, i s  

u n d e r l a i n  by gabbro on i t s  n o r t h  s i d e  i n  o r  ad jacen t  t o  t h e  v a l l e y  o f  Burwash Creek. 



On i t s  southern c o n t a c t  t h e  p e r i d o t i t e  i s  i n t r u d e d  by g r a n o d i o r i t e  a t  one p lace  

where d r i l l e d ,  b u t  t u f f s  p robab ly  i n t e r vene  between,a s h o r t  d i s t a n c e  t o  t h e  west. 

A zone perhaps h a l f  way between t h e  n o r t h  and sou th  c o n t a c t s  o f  t h e  

p e r i d o t i t e  on t h e  Burwash Uplands con ta i ns  up t o  104 ppb p l a t i n u m  and more than 400 

ppm copper. Desc r i p t i ons  o f  c u t t i n g s  suggest f a u l t i n g ,  b u t  a l s o  n o t e  t h e  presence 

of "wh i t e  gabbro". Bedrock was n o t  reached i n  d r i l l  ho les  south of t h i s  zone because 

o f  t h i c k  t i l l  and stream depos i t s .  A few s c a t t e r e d  anomalous concen t ra t i ons  o f  g o l d  

were found a long  o r  near  p e r i d o t i t e  con tac ts .  

The r e s u l t s  f rom d r i l l h o l e s  on c l a i m  EL 48 and near  t h e  conf luence of 

P h i l  and F ry i ng  Pan Creeks showed 1  i t t l e  above background concen t ra t i ons  o f  meta ls  o f  

i n t e r e s t .  

An access t r a i l  c o n s i s t i n g  o f  about 7 km o f  graded o r  p a r t l y  graded road  

and about 7 km o f  w i n t e r  road was cons t ruc ted  across t he  Burwash Uplands f rom t h e  

mouth o f  Bea Creek a t  Duke R i ve r  t o  t h e  mouth of 105 Pup a t  Burwash Creek t o  p rov i de  

access t o  d r i l l s i t e s .  Another w i n t e r  road was cons t ruc ted  a l ong  F r y i n g  Pan Creek t o  

p rov i de  access t o  d r i l  l s i  t es .  

RECOMMENDATIONS 

Conduct a i r b o r n e  VLF, magnetometer, and grad iometer  surveys ove r  as much o f  t h e  

p rope r t y  as f e a s i  b l  e. 

Fo l low up anomalous responses w i t h  app rop r i a t e  ground geophys ica l  surveys. 

Prospect t he  p e r i d o t i t e  and unde r l y i ng  gabbro f o r  massive and d isseminated 

s u l f i d e s .  At tempt  t o  l o c a t e  t h e  n icke l -copper  showing a long  Burwash Creek j u s t  

above t h e  mouth o f  Tatamagouche Creek. 

Co l l  e c t  f ill - i n  geochemical s o i l  sampl es a1 ong a p p r o p r i a t e  s lopes f r e e  o r  

r e l a t i v e l y  f r e e  f rom t i l l .  

Test t h e  zone w i t h  anomalous p l a t i num concen t ra t i ons  on t h e  Burwash Uplands by 

diamond d r i l l  i n g  when appropr ia te .  



4.0 TRENCHING AND STRIPPING 

4.1 Trench on Claim And 8  

A t r ench  172 yards  l o n g  by an average o f  6  ya rds  wide by an average o f  1  

y a r d  deep, f o r  a  t o t a l  o f  1032 cub i c  ya rds  was excavated by means of a  D7 bu l l doze r  

on c l a i m  And 8. F ig .  4.1 shows some o f  t h e  i n t r u s i v e  and s t r u c t u r a l  r e l a t i o n s  among 

t h e  f o l  l ow ing  rocks:  

red-brown vo lcan ics ,  l o c a l l y  dark-grey-green g r a i n  s i z e  t o  1  mm, laminated,  

weathers l i g h t  t a n  and r u s t y  

green vo lcan ics ,  dark-grey-green, g r a i n  s i z e  t o  1  mm, s ca t t e red  qua r t z  v e i n l e t s  

and g lobu les  3-6 mm i n  s i ze ,  r u s t y  a long f r ac tu res ,  weathers 

medium-grey-green 

p e r i d o t i t e ,  dark-grey-b lack,  g r a i n  s i z e  t o  1  mm, magnetic, weathers r u s t y  o r  

medium-green-grey 

se rpen t i n i zed  p e r i d o t i t e ,  dark-green-b lack,  g r a i n  s i z e  t o  1  mm, non magnetic, 

s l i c kens ides  on many sur faces,  weathers r u s t y  o r  medium- 

green-grey 

l a t i t e  porphyry,  tan,  c layey ,  ve r y  crumbly,  l o c a l  p y r i t e  o r  c h a l c o p y r i t e ,  h i g h l y  

weathered t o  t a n  o r  r u s t y  

F i f t een  grab samples o f  rocks  and f a u l t  m a t e r i a l  were analyzed by atomic 

absorp t ion  f o r  copper, n i c k e l ,  and coba l t ,  and by ICP-MS f o r  go ld ,  p la t inum,  and 

pa l lad ium (F ig .  4.1, Appendices 1  and 2 ) .  Several  samples c o n t a i n  anomalous 

concen t ra t ions  o f  copper, go ld ,  and p la t inum,  b u t  none a re  o f  economic grade. I t  i s  

c l e a r  f rom t h e i r  d i s t r i b u t i o n  t h a t  t h e  anomalous concent ra tons of copper, go ld ,  and 

p l a t i num a re  r e l a t e d  t o  f a u l t s  o r  i n t r u s i v e  con tac t s  w i t h  sample Bur 78 a long an 

i n t r u s i v e  con tac t  between l a t i t e  porphyry  and vo l can i cs  c o n t a i n i n g  359 ppm Cu, 21 

ppb Au, and 49 ppb P t .  The p e r i d o t i t e  i n  t h e  western h a l f  o f  t h e  t r e n c h  con ta i ns  

n i c k e l  concen t ra t  i ons  rang ing  f rom 253 t o  927 ppm, background concen t ra t i ons  f a i r l y  

t y p i c a l  o f  p e r i d o t i t e  elsewhere on t h e  p rope r t y .  The p e r i d o t i t e ?  near t h e  east  end 

o f  t h e  t r ench  con ta i ns  much l owe r  concen t ra t i ons  o f  n i c k e l :  76 t o  77 ppm; p o s s i b l y  

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

4.2 Trench a t  Johnson Creek 

A  t rench  66 yards l o n g  by an average o f  7  113 yards  wide by an average o f  

1  213 yards  deep, f o r  a  t o t a l  o f  806 213 c u b i c  yards,  was excavated by means o f  a  

D7 bu l l doze r  on c l a i m  JY 51. F ig .  4.2 shows a  sec t i on  o f  t h e  bedrock exposed a long 



t he  west s i de  o f  t h i s  t rench.  A r g i l l i t e  and a r g i l l i t e - s a n d s t o n e  have f a u l t e d  

con tac ts  w i t h  gabbro, w i t h  t h e  d i r e c t i o n  o f  movement a long  these major f a u l t s  n o t  

known. I t  i s  unce r ta i n  whether t h e  a r g i l l i t e  l i e s  s t r a t i g r a p h i c a l l y  above t he  

a r g i l l i t e - s a n d s t o n e  u n i t .  

E igh t  samples f rom t h i s  t rench  were analyzed f o r  copper, molybdenum, lead, 

and z i n c  by atomic absorp t ion ,  and by neu t ron  a c t i v a t i o n  f o r  g o l d  (F ig .  4.2, 

Appendix 3 ) .  Samples f rom a long  f a u l t s  c o n t a i n  anomalous concent ra t ions  f rom 400 

t o  970 ppm copper, from 10 t o  11 0  ppm molybdenum, from 15 t o  1500 ppm 1  ead, from 380 

t o  650 ppm z inc ,  and f rom 39 t o  413 ppb go ld ,  whereas samples f rom t h e  a r g i l l i t e  

and a r g i l l i t e - s a n d s t o n e ,  and gabbro have o n l y  background concent ra t ions  o f  copper, 

molybdenum, lead,  z i nc ,  and go ld .  The h ighes t  concen t ra t i ons  of go ld ,  379 and 413 

ppb, a r e  i n  samples from two o f  t he  minor  f a u l t s ,  whereas samples from t h e  major 

f a u l t s  w i t h  c layey  gouge and bounding t h e  gabbro, c o n t a i n  39 and 12 ppb gold.  

4.3 Trench on Claims And 1, 2, and 9  

The t r e n c h  on c l a i m  And 9  excavated i n  1985 was extended e a s t e r l y  onto 

c la ims  And 1  and 2  f o r  a  t o t a l  l e n g t h  o f  337 yards, an average w i d t h  of 19.28 yards, 

and an average depth o f  + yard, by means o f  a  D7 b u l l d o z e r  (F ig .  5.3 and 5.4). I t  

does n o t  reach bedrock. 

Two g r a v e l l y  areas ad jacent  t o  t h e  And t r ench  on c l a i m  And 9  (F ig .  5.4) 

were s t r i p p e d  as f o l l o w s :  

Average Dimensions (yards)  Vol ume 
Length Width Depth (cub ic  ya rds )  

6  5% 4  5% 1  /3 993.42 

103 54% 1  /3 1  ,871.1 7  

Bedrock was n o t  reached. 

5.0 PERCUSSION DRILLING 

An A t l a s  Copco track-mounted percuss ion d r i l l  powered by a  600 cfm Gardner 

Denver wheel -mounted compressor completed 1507.8 m (4947 f t . )  o f  d r i l l  i n g  i n  166 

ho les (F ig .  5.3 t o  5.27; Appendix 4) .  I n  a d d i t i o n  percuss ion ho les at tempted a t  t h e  

l o c a t i o n  o f  t he  t r ench  on c l a i m  And 8  were n o t  successful because of cav ing  ground. 

The d r i l l  was capable o f  d r i l l i n g  t o  a  depth o f  a t  l e a s t  70 fee t ,  b u t  most o f  the  

ho les d r i l l e d  were l e s s  than 40 feet.  I n i t i a l l y ,  t h e  d r i l l  towed t h e  compressor; 

l a t e r  bo th  were mounted on a  l a r g e  sk id ,  moved by a  D7 bu l l doze r .  I n  o rde r  t o  p rov ide  
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reasonably  smooth s o l i d  ground f o r  moving t h e  d r i l l  and compressor, t o  avo id  s o f t  

c l a y  from me1 ted  permafrost ,  and t o  f a c i l  i t a t e  t he  recovery  o f  c u t t i n g s ,  t h e  D7 
bu l l doze r  s t r i pped  unfrozen m a t e r i a l s  t o  permafrost  s h o r t l y  before moving and d r i l l i n g  

a t  each s i t e .  Wi thout  cas ing,  t h e  d r i l l  was n o t  capable  o f  pene t ra t i ng  wet 

unconsol idated m a t e r i a l s ,  as t he  a i r  p ressure  was n o t  s u f f i c i e n t  t o  blow such 

m a t e r i a l s  o u t  o f  t h e  d r i l l  holes,  no r  t o  p reven t  p l ugg ing  o f  t h e  b i t .  I n  some holes,  

v e r y  s low d r i l l i n g  enabled t he  p e n e t r a t i o n  of c l ayey  m a t e r i a l .  I c e  lenses more than 

% m t h i c k  a re  d i f f i c u l t  t o  d r i l l  as p l a s t i c  f l o w  of  t he  i c e  may s top  c i r c u l a t i o n  o f  

a i r .  Most f rozen t i l l  was penet ra ted r e a d i l y .  I n  t h e  l a s t  week o r  so o f  d r i l l i n g ,  

cas ing  was used t o  complete some holes th rough  wet and c l ayey  overburden. D r i l l i n g  

i n  h i g h l y  f r a c t u r e d  rocks  was l a r g e l y  unsuccessfu l ,  because when a i r  i s  l o s t  i n t o  

t h e  f r a c t u r e s ,  n o t  enough i s  l e f t  t o  b r i n g  c u t t i n g s  t o  t h e  sur face.  Cross b i t s  

performed b e t t e r  i n  t i l l  as they do n o t  p l ug  as r e a d i l y  as bu t t on  b i t s .  Bu t ton  b i t s  

were b e t t e r  i n  sol  i d  rock,  bu t  t hey  wear o u t  r a p i d l y  i n  h i g h l y  f r a c t u r e d  rocks.  

Samples were c o l l e c t e d  as t h e  c u t t i n g s  emerged from t h e  ho le  i n  sample 

ca tchers  o r  on po l y t hy l ene  sheets and p laced i n  sample bags. Those f rom bedrock o r  

o t h e r  depos i t s  below t h e  t i l l  were contaminated w i t h  t i l l  t o v a r y i n g  ex ten ts .  I n i t i a l l y ,  

a t  each ho le  o n l y  samples a t  and near  t h e  base o f  t h e  t i 1  1  were bagged, a long  w i t h  

c u t t i n g s  from the  t o p  f i v e  f e e t  o r  so o f  t h e  bedrock, i f  i t  was reached. La te r ,  

g r e a t e r  depths o f  bedrock were sampled. I n  some p laces more than one a t tempt  t o  

reach bedrock through s o f t  and wet un f rozen  c l ayey  t i l l  and o t h e r  d i f f i c u l t  m a t e r i a l s  

was made. A r ep resen ta t i ve  p o r t i o n  o f  each sample t o  be analyzed was c a r e f u l l y  

se l ec ted  by spreading t h e  sample o u t  on a p l a s t i c  sheet,  marking i t  w i t h  a  g r i d ,  and 

s y s t e m a t i c a l l y  sampling f rom each square i n  t h e  g r i d .  

I n  general ,  samples o f  p e r i d o t i t e ,  gabbro, and r e l a t e d  rocks were analyzed 

f o r  go ld ,  p lat inum, and rhodium by f i r e - a s s a y  mass spectrometer methods, and f o r  

copper, n i c k e l ,  vanadium, and chromium by ICP methods. L a t e r  some such samples 

were re-analyzed f o r  chromium and vanadium a f t e r  fus ion  and complete d i g e s t i o n  

of t h e  samples. Samples o f  t u f f s  and v o l c a n i c  rocks  were analyzed f o r  g o l d  by neu t ron  

a c t i v a t i o n  techniques, and f o r  copper, lead,  z i nc ,  and molybdenum by atomic 

abso rp t i on  techniques. Samples o f  t i l l  w i t h o u t  o t h e r  t rea tment  were analyzed f o r  

some o f  t h e  fo rego ing  meta ls ,  as app rop r i a t e .  A l l  a n a l y t i c a l  r e s u l t s  f o r  samples 

from t h e  percussion d r i l l h o l e s  a re  i n  Appendix 5. 
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5.1 Along and Near Sue Claim L i n e  (F i g .  5.3 t o  5.16, 5.19) 

Along and near t h e  Sue c l a i m  l i n e ,  t h e  t i l l s  range from 8 t o  more than 

1 40 f e e t  i n  th i ckness .  Most a r e  f r ozen  t o  a  depth o f  a t  l e a s t  1 0  f e e t  f rom t h e  

su r f ace  so i n  p laces bedrock may be reached w i t h o u t  encounter ing un f rozen  t i l l ,  b u t  

un f rozen  t i l l  i s  p resen t  i n  some p laces between t h e  f r ozen  t i l l  and bedrock. Some 

holes encountered what appear t o  be p r e g l a c i a l  stream depos i t s .  From n o r t h  t o  south 

t h e  r e s u l t s  c l e a r l y  show gabbro, p e r i d o t i t e ,  gabbro? and p e r i d o t i t e ,  g r a n o d i o r i t e .  I f  

t h e  base o f  t h e  m a f i c  and u l t r a m a f i c  i n t r u s i o n  i s  a t  t h e  no r t h ,  t h e  d r i l l h o l e s  may n o t  

have extended f a r  enough n o r t h  t o  show t h e  increased concen t ra t i ons  o f  s u l f i d e s  and 

p l a t i num group meta ls  i n  a  s e t t i n g  s i m i l a r  t o  t h a t  found a t  t h e  nearby Wel lgreen 

depos i t .  On t he  o t h e r  hand, t h e  h i ghes t  p l a t i num concen t ra t i ons  accompanied by 

i nc reas ing  copper concen t ra t i ons  a r e  near  t h e  c r o s s i n g  o f  t he  Sue c l a i m  l i n e  by t h e  

access t r a i l .  They seem t o  be assoc ia ted  w i t h  f a u l t i n g ,  bu t  t h e  presence o f  "wh i te  

gabbro" i s  i n t r i g u i n g .  For some d i s t ance  sou th  o f  t h i s  p o i n t ,  t h e  percuss ion 

d r i l l h o l e s  d i d  n o t  reach bedrock because o f  stream depos i t s  which u n d e r l i e  t h e  t i l l  

there.  

5.2 Along Nan Cla im L i n e  ( F i g .  5.3, 5.16, and 5.20) 

Along t h e  Nan c l a i m  l i n e ,  t h e  t i l l  i s  s i m i l a r  t o  t h a t  a long  t h e  Sue c l a i m  

l i n e .  From south t o  n o r t h  t h e  bedrock i n  t h e  ho les  d r i l l e d  c o n s i s t s  of p e r i d o t i t e ,  

py roxen i te ,  maf i c  t u f f s ? ,  and py roxen i te .  

5.3 Along And Cla im L i n e  (F i g .  5.3, 5.4, 5.17, 5.21 ) 

Only t h r e e  o f  t h e  n o r t h e r l y  ho les reached bedrock, t h e  o the rs  bot toming 

i n  up t o  30 f e e t  o f  t i l l ,  which i s  s i m i l a r  t o  t h a t  a long  t h e  Sue c l a i m  l i n e .  

Py roxen i te  i s  u n d e r l a i n  by gabbro. I t  i s  p o s s i b l e  t h a t  sou th  o f  t h e  py roxen i t e  i s  a  

band o f  t i l l - c o v e r e d  t u f f s  be fo re  t h e  g r a n o d i o r i t e  i s  reached. East of t he  And c l a i m  

l i n e  t h e  g r a n o d i o r i t e  c o n t a c t  may be r e l a t e d  t o  t h e  EJ f a u l t  on Tatamagouche Mountain 

n o r t h  o f  Burwash Creek. 

5.4 Nea r101  Pup (F i g .  5.4, 5.17, 5.18, 5.22) 

Perhaps because o f  a  s teeper  s l ope  w i t h  obv ious creep features,  o n l y  t h r e e  

o f  t h e  f ou r t een  ho les  d r i l l e d  near 101 Pup reached bedrock:  b l a c k  py roxen i t e  and 

green t u f f s .  The o t h e r  ho les  were abandoned i n  un f rozen  c l ayey  t i l l  a t  depths as 

sha l low as 8 f e e t .  
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5.5 On Slope Between Bea Lake and F r y i n g  Pan Creek, Claim EL 48 (F i g .  5.22 t o  5.24) 

These holes were d r i l l e d  a long  t h e  access t r a i l  excavated t o  o r  about t o  

bedrock on a  d r y  poplar-covered slope, t o  t e s t  f o r  t h e  g o l d  r epo r t ed  by o the rs  f rom 

panning gopher d igg ings .  The more s o u t h e r l y  ho les pene t ra ted  t u f f s ,  some o f  which 

c o n t a i n  smal l  amounts o f  galena. Only  two o r  t h r e e  ho les were d r i l l e d  n o r t h  o f  t h e  

gabbro contact .  Some ho les  were v e r y  sha l low because o f  b locky ground. 

5.6 Near Confluence o f  P h i l  Creek w i t h  F r y i ng  Pan Creek (F ig .  5.25 t o  5.27) 

The P h i l  and F r y i n g  Pan ho les  were d r i l l e d  as a  f o l l o w  up t o  heavy minera l  

sampl i n g  a long F ry i ng  Pan Creek, bu t  o n l y  one d e f i n i t e l y  reached bedrock:  

s e r p e n t i n i t e  a t  t h e  bottom o f  P h i l  0. I n  t h i s  area and probably  downstream t o  t h e  

mouth o f  F r y i ng  Pan Creek as shown by t i l l  i n  d r i l l h o l e s  and a long an access t r a i l  

cons t ruc ted  i n  November 1987, t h e  v a l l e y  o f  F r y i n g  Pan Creek i s  p r e g l a c i a l ,  and was 

covered by g l a c i a l  t i l l .  

6.0 ACCESS TRAILS AND ROAD MAINTENANCE 

The leng ths  o f  most o f  t h e  access t r a i l s  have been measured b u t  t h e i r  

l o c a t i o n s  have n o t  been surveyed; those  shown i n  F i g .  5.1 t o  5.4 a r e  approximate 

on l y .  D6 and D7 bu l l doze rs  and a  John Deere backhoe were used i n  t h e i r  cons t ruc t i on ,  

w i t h  a  dump t r u c k  a l s o  used f o r  g r a v e l l i n g  p a r t  a long Bea Creek. 

6.1 Along Bea Creek (F i g .  5.1) 

About 1  km o f  t h e  o l d  access t r a i l  t o  t h e  n o r t h  o f  t h e  lower  p a r t  o f  Bea 

Creek was re rou ted  c l o s e r  t o  Bea Creek t o  reduce i t s  g r a d i e n t  and t o  encounter l e s s  

permafrost .  The new to te - road  i s  about 5 t o  7  m wide. About 200 t o  300 m i n  i t s  

lower  p a r t  were grave l  1  ed. Beyond t h e  new s t r e t c h  t h e  o l d  t r a i l  was improved by 

b u i l d i n g  grades and d i t c h i n g .  The t r a i l  s t a r t s  a t  t h e  Duke R i ve r  road. 

Metrage 

0- 180 
180 

180- 373 
373- 493 
493-1420 

8  98 
1286 

180- 400 
1369 

1369-1 665 
1420-1 630 

D e s c r i p t i o n  

s t r i p p e d  t o  g rave l  on r i v e r  f l a t  
base o f  v a l l e y  s i d e  o f  Duke R i ve r  
graded and d i t c h e d  on h i gh  s i d e  
graded 
graded and d i t c h e d  on h i gh  s i d e  
t r a i l  t o  bed o f  Bea creek 
j u n c t i o n  w i t h  prev ious t r a i l  
g rave l  1  ed 
j u n c t i o n  w i t h  w i n t e r  road t o  Bea Lake 
across swamp 
graded and d i t c h e d  on bo th  s ides  
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Metrage 

1630-1 665 
1665 

1665-1 750 
1750-1 987 
1750-1 878 

1878-1 952 
1952-1 987 

D e s c r i p t i o n  

graded and d i t c h e d  on h i g h  s i d e  
base of k n o l l  
g r a d i e n t  up k n o l l  
across swamp 
grade n o t  completed; d i t c h  20 m wide on n o r t h  s i d e  

f o r  dra inage and t o  o b t a i n  m a t e r i a l  f o r  grade 
graded and d i t c h e d  on h i g h  s i d e  
c l ea red  o n l y  

6.2 Bea Creek t o  South o f  Bea Lake ( F i g .  5.1) 

A t  metrage 1369 o f  access t r a i l  a long  Bea Creek, a  w i n t e r  road  about 400 m 

l o n g  was cons t ruc ted  across a  swamp t o  connect w i t h  t h e  p r e v i o u s l y  cons t ruc ted  t r a i l  

n o r t h  o f  Bea Lake. About 1000 m o f  t h e  p r e v i o u s l y  cons t ruc ted  t r a i l  pass ing west o f  

Bea Lake, was improved by widening and smoothing. 

6.3 South o f  Bea Lake t o  F r y i n g  Pan Pup (F i g .  5.1 and 5.2) 

The p r e v i o u s l y  cons t ruc ted  access o f  about 1600 m p a r t l y  a  

s lope  from south o f  Bea Lake on c l a i m  EL 46 t o  t h e  bank above F r y i n g  

thence up t h e  r i g h t  s i d e  o f  F r y i n g  Pan Creek t o  F r y i n g  Pan Pup was w 

improved. 

l o n g  t h e  pop la r  

Pan Creek and 

idened and 

6.4 F r y i ng  Pan Pup t o  Lake One (F i g .  5.2 and 5.3) 

A w i n t e r  road s u i t a b l e  f o r  4-wheel -dr ive v e h i c l e s  was s t r i p p e d  f o r  about 

6% km from F r y i n g  Pan Pup t o  Lake One t o  p rov i de  access f o r  d r i l l i n g  and t o  t h e  camp 

when t h e  road through t h e  lower  canyon o f  Burwash Creek became impass ib le  because o f  

i ce .  Pa r t s  o f  t h i s  road a r e  on g rave l  r i d g e s .  

6.5 Near 101 Pup (F i g .  5.4) 

The grade on t h e  access t r a i l  f rom t h e  v a l l e y  o f  Burwash Creek near  t h e  

mouth o f  105 Pup and c l imb ing  j u s t  west o f  101 Pup t o  t h e  Burwash Uplands was improved 

and l a r g e  p a r t s  v i r t u a l l y  completed. From 105 Pup t o  i t s  c ross i ng  o f  101 Pup i t  i s  

about 1085 m long  and 6 t o  7  m wide. 

Metrage D e s c r i p t i o n  

0- 120 prev ious t r a i l  p a r t l y  r e rou ted  t o  reduce i t s  g rad ien t ;  
l o c a l  g r a d i e n t s  r e q u i r e  f u r t h e r  r educ t i ons  

120- 257 p r e v i o u s l y  b u i l t  grade d i t c h e d  on west s i d e  
257- 985 new grade about  6  m wide; d i t c h e d  on bo th  s ides  
985-1 085 p r e v i o u s l y  cons t ruc ted  grade 

1085 c ross i ng  o f  101 Pup 
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6.6 101 Pup t o  Lake One (F ig .  5.3 and 5.4) 

The access a long  101 Pup was con t inued  f rom the  c ross ing  of  101 Pup by 
b u i l d i n g  a  grade 6  t o  7  m wide f o r  about  2360 m t o  Lake One, w i t h  d i t c h e s  on bo th  

s ides.  

6.7 Near Lower Pa r t  of  F r y i n g  Pan Creek (F ig .  5.1 ) 

A  w i n t e r  road was cons t ruc ted  f o r  about 1300 m a long  t h e  n o r t h  s i d e  o f  

F r y i n g  Pan Creek from i t s  mouth t o  j u s t  below t h e  f i r s t  canyon t o  p rov ide  access f o r  

d r i l l i n g  t he re .  

6.8 South of  Bea Lake t o  F r y i n g  Pan Creek (F ig .  5.1 ) 
A w i n t e r  road about 1100 m  l o n g  was cons t ruc ted  

54 from t h e  access t r a i l  a t  t h e  n o r t h  end o f  t he  pop la r  s  

t o  t he  conf luence of P h i l  and F r y i n g  Pan Creeks. 

6.9 Near M u l l e r e  Creek (F ig .  5.3) 

on c la ims  EL 46, 53, and 

l o p e  on c l a i m  EL 46 e a s t e r l y  

About 20 m near  t h e  l a r g e  Besner shed a t  t h e  beginn ing o f  t h e  t r a i l  up 

M u l l e r e  Creek was re rou ted  t o  a v o i d  a  s o f t  sec t ion .  S t a r t i n g  about 200 m  f a r t h e r  up 

t h e  p r e v i o u s l y  cons t ruc ted  access t r a i l ,  a  new t r a i l  w i t h  a  s i g n i f i c a n t l y  lower  

g r a d i e n t  was cons t ruc ted  f o r  125 m around a  poplar-covered spur f r e e  o f  permafrost .  

The n e x t  100 m  i n  permafrost  was p a r t l y  s t r i p p e d  and c leared,  ready f o r  more work i n  

another season. The nex t  200 m, p e r v i o u s l y  const ructed,  was improved. A  grade, 

d i t c h e d  on one s i d e  was cons t ruc ted  f o r  t h e  nex t  190 m  t o  t h e  end of t he  t r a i l  a t  

830 m. 

6.10 Road Maintenance i n  Lower Canyon o f  Burwash Creek 

Heavy r a i n  i n  mid August 1987, r e s u l t e d  i n  a  ve ry  bad f l o o d  a long  Burwash 

Creek. Rock s l i d e s  i n  t h e  Lower Canyon b locked t h e  road i n  two p laces,  and h igh  

water  washed o u t  cons ide rab le  s t r e t c h e s  l e a v i n g  a  p a u c i t y  o f  m a t e r i a l  f i n e  enough 

f o r  road b u i l d i n g .  Making t h e  road through t h e  Lower Canyon passable aga in  requ i red  

80 hours w i t h  a  D7 b u l l d o z e r  and 16 hours w i t h  a  John Deere backhoe. 

Respec t f u l l y  submit ted, 

Edmonton, A1 b e r t a  
1  988 07 29 

HALFERDAHL & ASSOCUTES LTD. 



Fig .  1.1 Locat ion and Index Map 

















1  T i l l  

t i t e  

See F ig .  5.3 f o r  l o c a t i o n s  o f  d r i l l h o l e s  

EDMONTON, ALBERTA 

F ig .  5.6 D r i l l h o l e  Sect ions w i t h  
A n a l y t i c a l  Resu l ts  Along 
Sue Claim L i n e  (200N and 
187N) 

BURWASH CREEK AREA, YUKON 



See F ig .  5.3 f o r  l o c a t i o n s  o f  d r i l l  holes 

G lac ia l  T i l l  

P e r i d o t i t e  
NATHAN MINERALS INC . 

HALFERDAHL & ASSOCIATES LTD. 
I EDMONTON, ALBERTA 

F ig .  5.7 D r i l l h o l e  Sect ions w i t h  
A n a l y t i c a l  Resul ts  Along 
Sue Claim L ine  (90N t o  
40N) 

t BURWASH CREEK AREA, YUKON . 



See F ig .  5.3 f o r  l o c a t i o n s  of  d r i l l h o l e s  

G l a c i a l  T i l l  
P e r i d o t i t e  HALFERDAHL & ASSOCIATES LTD. 

EDMONTON, ALBERTA 

F ig .  5.8 D r i l l  ho le  Sect ions w i t h  
A n a l y t i c a l  Resu l ts  A1 ong 
Sue Claim L ine  (40N t o  10s) 

I BURWASH CREEK AREA, YUKON 



See F ig .  5.3 f o r  l o c a t i o n s  o f  d r i l l h o l e s  

G l a c i a l  T i l l  

P e r i d o t i t e  
NATHAN MINERALS I N C .  

HALFERDAHL & ASSOCIATES LTD. 
EDMONTON, ALBERTA 

i g .  5.9 D r i l l h o l e  Sect ions w i t h  
A n a l y t i c a l  Resul ts  Along 
Sue Claim L i n e  (20s t o  
80s) 

BURWASH CREEK AREA, YUKON 



See F ig .  5.3 f o r  l o c a t i o n s  of d r i l l h o l e s  

I NATHAN MINERALS I N C .  a:q, a c i a l  T i l l  

Stream Deposi ts  

P e r i d o t i t e  
HALFERDAHL & ASSOCIATES LTD. 

EDMONTON, ALBERTA 

F ig .  5.10 D r i l l h o l e  Sect ions w i t h  
A n a l y t i c a l  Resu l ts  Along 
Sue Claim L i n e  (90s t o  
360s) 

I BURWASH CREEK AREA, YUKON 



See F ig .  5.3 f o r  l o c a t i o n s  o f  d r i l l  holes 

NATHAN MINERALS INC. 
G lac ia l  T i l l  

Gabbro 

P e r i d o t i t e  

HALFERDAHL & ASSOCIATES LTD. 
EDMONTON, ALBERTA 

F ig .  5.11 D r i l l h o l e  Sect ions w i t h  
A n a l y t i c a l  Resul ts  Along 
Sue Claim L ine  (480s t o  
560s ) 

BURWASH CREEK AREA, YUKON 



5.3 f o r  l oca t i ons  o f  d r i l l  holes See Fig.  

NATHAN MINERALS I N C .  
HALFERDAHL & ASSOCIATES LTD. 

EDMONTON, ALBERTA 

Fig.  5.12 D r i l l h o l e  Sections w i t h  
A n a l y t i c a l  Results Along 
Sue Claim L ine  (565s 
t o  610s) 

BURWASH CREEK AREA, YUKON 
BT 1988 01 



See F ig .  5.3 and 5.4 f o r  l o c a t i o n s  of d r i l l h o l e s  

G lac ia l  T i l l  

Stream Deposits 
P e r i d o t i t e  

NATHAN MINERALS INC. 
HALFERDAHL & ASSOCIATES LTD. 

I EDMONTON, ALBERTA 

Fig.  5.13 D r i l l h o l e  Sect ions w i t h  
A n a l y t i c a l  Resul t s  A1 ong 
Sue Claim L i n e  (620s t o  
960s) 

BURWASH CREEK AREA, YUKON 
BT 1988 01 



See Fig.  5.4 f o r  l o c a t i o n s  o f  d r i l l h o l e s  

G l a c i a l  T i l l  

Stream Depos i ts  

P e r i d o t i t e  

nmm] Gabbro 
Granod io r i  t e  

NATHAN MINERALS INC. 
HALFERDAHL & ASSOCIATES LTD. 

EDMONTON, ALBERTA 

F ig .  5.14 D r i l l  ho le  Sect ions w i t h  
A n a l y t i c a l  Resu l ts  Along 
Sue Claim L i n e  (1000s 
t o  1360s) 

BURWASH CREEK AREA, YUKON 



See Fig. 5.4 for locations of drillholes 

Glacial Till 

Stream Deposits 

Peridotite 

Granodiorite 
Contact Rocks 

I NATHAN MINERALS INC. 

I HALFERDAHL & ASSOCIATES LTD. 

I EDMONTON, ALBERTA 

Fig. 5.15 Drillhole Sections with 
Analytical Results Along 
Sue Claim Line (1 400s 
to 1640s) 

BURWASH CREEK AREA, YUKON 



GABBRO 

ELEVATION 
(metres) 

1330 

1320 

1310 

1300 

1290 

SECTION LOOKING SE THROUGH DRILLHOLES ON 
LINE 270m EAST OF SUE TRENCH 

( Horizontal Scale: 1:2000) 
( Vertical Exaggeration: 2x ) 

See F ig .  5.3 f o r  l o c a t i o n s  o f  d r i l l  holes 

ELEVATION 
(metres) 

SECTION LOOKING SE THROUGH DRILLHOLES 
ALONG NAN TRENCH 

(Horizontal Scale: 1 : 2500) 
(Vertical Exaggeration: 2 . 5 ~  ) 

See Fig.  5.3 f o r  l o c a t i o n s  o f  d r i l l  ho les NATHAN MINERALS INC. 
HALFERDAHL & ASSOCIATES LTD. 

EDMONTON, ALBERTA 

Fig.  5.16 Sect ions Looking SE Along 
L i n e  270 m East of Sue 
Claim L i n e  and Along Nan 
Claim L i n e  

BURWASH CREEK AREA, YUKON 



PYROXENITE 

G A B B R O  \ PYROXENITE \ 
\ 

ELEVATION 
(metres) 

1340 

1330 

1320 

I310 

1300 

1290 

SECTION LOOKING SOUTHEAST THROUGH DRILLHOLES ALONG AND TRENCH 
(Horizontal Scale: 1 : 5000, Vertical Exaggeration: 5x ) 

See F i g .  5.3 and 5.4 f o r  l o c a t i o n s  of  d r i l l h o l e s  
ELEVATION 

m (metres ) 

Ln 
- v, 

v, 

- 

- 

- 

TUFFS 8 PYROXENITE 
- 

- 

SECTION LOOKING EAST THROUGH DRILLHOLES WEST OF 101 PUP 
( Horizontal Scale: 1 :2000, Vertical Exaggeration: 2x ) 

See F i g .  5.4 f o r  l o c a t i o n s  o f  d r i l l h o l e s  

I NATHAN MINERALS INC. 

HALFERDAHL & ASSOCIATES LTD. 
EDMONTON, ALBERTA 

F i g .  5.17 S e c t i o n  Look ing Southeast  
A long And Cla im L i n e  and 
S e c t i o n  Look ing  East ,  
West o f  101 Pup 

BURWASH CREEK AREA, YUKON 
B T 1988 01 



101 Pup Drillholes 

Cu Ni Cr V Au 

See F i g .  5.4 f o r  l o c a t i o n s  o f  d r i l l h o l e s  

Drillholes 270m East of Sue Trench 
Cu N i Cr V Au Pt 

0 

40 

See F i g .  5.3 f o r  l o c a t i o n s  o f  d r i l l h o l e s  

G l a c i a l  T i l l  

Stream Depos i t s  a . .... Tuff 

Gabbro 

P y r o x e n i t e  

NATHAN MINERALS INC. 
HALFkRDAHL & ASSOCIATES LTD. 

EDMONTON, ALBERTA 

F i g .  5.18 D r i l l h o l e  S e c t i o n s  w i t h  
A n a l y t i c a l  R e s u l t s  Along 
101 Pup and L i n e  270 m 
East  o f  Sue C la im L i n e  
(210N t o  240N) 

BURWASH CREEK AREA, YUKON 
B T 1988 01 



G l a c i a l  T i l l  

Gabbro 

See F ig .  5.3 f o r  l o c a t i o n s  o f  d r i l l  ho les  

NATHAN MINERALS INC. 
HALFERDAHL & ASSOCIATES LTD. 

EDMONTON, ALBERTA 
-- - 

F ig .  5.19- D r i l l  h o l e  Sect ions w i t h  
A n a l y t i c a l  Resu l t s  Along L i n e  320 m 
East o f  Sue Cla im L i n e  (440N and 
400N) and Along L i n e  270 m East of 
Sue Cla im L i n e  (400N t o  260N) 

BURWASH CREEK AREA, YUKON 



See F ig .  5.3 f o r  l o c a t i o n s  o f  d r i l l h o l e s  

LITHOLOGY 

EBI Glacial Till 
Peridotite 
Tuff 

Pyroxen i t e  

NATHAN MINERALS INC. 
HALFERDAHL & ASSOCIATES LTD. 

EDMONTON, ALBERTA 
F ig .  5.20 D r i l l h o l e  Sect ions w i t h  

A n a l y t i c a l  Resu l t s  Along 
Nan Cla im L i n e  

BURWASH CREEK AREA, YUKON 



See F ig .  5.3 and 5.4 f o r  l o c a t i o n s  o f  d r i l l h o l e s  

G l a c i a l  T i l l  
r--J Tuff 

P e r i d o t i t e  

Gabbro 
Pyroxen i t e  

F ig .  5.21 D r i l l h o l e  Sect ions w i t h  
A n a l y t i c a l  Resul t s  Along 
And Cla im t i n e  

I BURWASH CREEK AREA, YUKON 
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- TUFFS 8, PYROXENITE 

ELEVATIOP 
(metres) 

1310 

1300 

1290 

1280 

1270 

1260 

SECTION LOOKING EAST THROUGH DRILLHOLES ALONG ROAD WEST OF 101 PUP 

( Horizontal Scale: 1 : 2000 , Vertical Exaggeration: 2x ) 

See F ig .  5.4 f o r  l o c a t i o n  o f  d r i l l  holes 
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J 1100 

SECTION LOOKING NORTHWEST THROUGH DRILLHOLES ALONG ROAD ON CLAIM 
EL 48, NORTH OF FRYING PAN CREEK & SOUTHWEST OF BEA LAKE. 

(Horizontal & Vertical Scales: 1 :1000) 

See F ig .  5.23 f o r  l o c a t i o n s  o f  d r i l l  ho les  

NATHAN MINERALS INC. 
HALFERDAHL 81 ASSOCIATES LTD. 

EDMONTON. ALBERTA 

F ig .  5.22 Sect ions Looking East 
Along Road West o f  101 
Pup and Looking Northwest 
Along Road on Claim EL 48 

BURWASH CREEK AREA, YUKON 

BT 1988 01 



POST NO. 2 EL 47/48 CLAIM L I N E  EL47 1 

EL48 

SYMBOLS 

Location of percussion dr~llhole . . . . . . 

Location of claim post . . . . . . . . . . . . . . . o 

NOTES 

A total of 16 percussion holes were drilled at intervals 
of about 10m. 
Drillhole numbers correspond to distance along trail 
from GGS-0 ( metres). 

0 50 
I I I I I I 

M E T R E S  

NATHAN MINERALS INC. 
HALFERDAHL & ASSOCIATES LTD. 

EDMONTON. ALBERTA 

Fig. 5.23 Location of Percussion 
Drill holes on Claim EL 48. 

BURWASH CREEK AREA. YUKON 



See F ig .  5.23 f o r  l o c a t i o n s  o f  d r i l l  ho l es  

T u f f  ....... 
Gabbro 

NATHAN MINERALS INC. 
HALFERDAHL & ASSOCIATES LTD . 

EDMONTON, ALBERTA 

F ig .  5.24 D r i l l h o l e  Sec t ions  w i t h  
A n a l y t i c a l  Resul t s  Along 
Road on Cla im El 48 

BURWASH CREEK AREA, YUKON 

BT 1988 01 



SYMBOLS 

. . . . . .  Location of percussion drillhole. 

Stripped area . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  Access trail.. 

NOTES 

Drillhole numbers correspond to distance, in 
metres, along trail or stripped area from a 
given point. 

0 50 
I 1 

METRES 

-- 

NATHAN MINERALS INC. 

HALFERDAHL & ASSOCIATES LTD. 
EDMONTON, ALBERTA 

Fig.5.25 Location of Percussion 
Drillholes on Claim EL 54. 

BURWASH CREEK AREA, YUKON 



ELEVATION 
(metres) 

960 

950 

940 

930 

SECTION LOOKING NORTHWEST THROUGH DRILLHOLES ALONG PHIL CREEK 
ACCESS ROAD ON CLAIM EL 54 

( Horizontal Scale 8 Vertical Scale: 1 : 1000) 

See Fig.  5.25 f o r  l o c a t i o n s  o f  d r i l l h o l e s  

W W W 
E 

2 2 w ELEVATION 4 v) 
a. a. a. 9 (metres 1 
u LL LL 0- 

960 u 960 
GROUND PROFILE 

.So f 950 

940 940 

SECTION LOOKING NORTH THROUGH DRILLHOLES ALONG FRYING 
PAN CREEK ON CLAIM EL 54 

(Horizontal Scale 8 Vertical Scale: 1 : 1000 ) 

See F ig .  5.25 f o r  l o c a t i o n s  o f  d r i l l  holes 

HALFERDAHL & ASSOCIATES LTD. 

F ig .  5.26 Sect ions Looking Northwesl 
Along P h i l  Creek Access 
Road and Looking North 
Along F ry ing  Pan Creek 

BURWASH CREEK AREA, YUKON 
BT 1988 0' 
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PHlL 0 

40 

0 

PHlL 60 

40 

0 

PHlL 80 
33 

'Frying Pan Creek Drillholes 

Phil Creek Drillholes 

See f i g .  5 .25  f o r  l o c a t i o n s  o f  d r i l l h o l e s  

G l a c i a l  T i l l  

Gabbro n Tuf f  

NATHAN MINERALS INC. 
HAL FERDAHL & ASSOCIATES LTD. 

EDMONTON, ALBERTA 

F i g .  5 .27  D r i l l h o l e  Sect ions w i t h  
A n a l y t i c a l  Resu l ts  fo r  
F r y i n g  Pan and P h i l  Creek 
D r i l l  holes  

I BURWASH CREEK AREA, YUKON 



APPENDIX 1  : DESCRIPTIONS OF LITHOGEOCHEMICAL SAMPLES FROM TRENCH 
ON CLAIM AND 8  

Sample numbers correspond t o  metres measured e a s t e r l y  a long  t h e  t rench.  

Sampl e  
Number D e s c r i p t i o n  

Bur 0  

Bur 6.1 

Bur 16 

24-32 m 

Bur 32 

Bur 44 

48-56% m 

56%-67 m  

Bur 68 

70-77 m 

77 m 

Bur 78 

Bur 80 

Bur 85 

Bur 88 

Bur 90 

Bur 92 

Bur 95 

100 m  

Bur 103 

106-112 m  

Bur 115 

a long  minor  c u r v i n g  f a u l t  i n  b l a c k  magnet ic p e r i d o t i t e  

a long  red-orange f a u l t  ( 1 8 0 ~ / 7 0 ~ ~ )  i n  b l a c k  f ine-g ra ined  magnet ic 
p e r i d o t i t e  w i t h  1  i t t l e  01 i v i n e  

f a u l t  gouge (red-orange i n  c e n t r e  w i t h  medium-green borders )  (1  40°/250s) 
i n  b l ack  p e r i d o t i t e  w i t h  r u s t y  patches, weathers medium-green-grey; 
east  o f  f a u l t  and above i t  - f i n e - g r a i n e d  w i t h  minor  o l i v i n e ;  west o f  
f a u l t  and below i t  - b lack ,  f i n e - g r a i n e d  w i t h  01 i v i n e  l e s s  than  1  mm 

covered 

l a t i t e ?  a l l  weathered t a n  t o  l i gh t - r us t y -b rown ,  crumbly, specks o f  r u s t  
and p y r i t e ,  c l ayey  from a l t e r a t i o n  o r  weather ing 

green and ve ry  b l ack  f a u l t  gouge a long  f a u l t  ( 1 6 0 ~ 1 4 5 ~ ~ )  between l a t i t e  on 
west and green-and-black, f i ne -g ra ined ,  non-magnetic p e r i d o t i t e  w i t h  
some s l i c kens ides  

se rpen t i n i zed  p e r i d o t i t e  

p e r i d o t i t e  and se rpen t i n i zed  p e r i d o t i t e  

g reen ish  sheared m a t e r i a l  w i t h  w h i t e  c h e r t  s t r i n g e r s  1-3 mm t h i c k  

b locky  l a t i t e  

shear ing about 2  m  wide a long  abscure f a u l t  

t an  vo l can i c  near f a u l t ;  weathers green o r  r u s t y ,  l o c a l  shears, ma lach i t e  
on some sur faces 

red-brown v o l  can i  cs on weathered sur face,  medium-grey-green on f r esh  
surface 

dark-grey-green f i n e - g r a i n e d  vo l can i cs ;  weather medium-grey-green, r u s t y  
a long some f r a c t u r e s ,  few growths and v e i n l e t s  o f  qua r t z  3-6 mm i n  s i z e  

west s i d e  o f  green vo l can i cs  o f  Bur 90 near  con tac t  w i t h  red-brown o f  
Bur 85 

dark-green-grey vo l can i cs  o r  t u f f ,  l o c a l  l am ina t i ons  (1 3 0 ~ / 8 0 ~ ~ ) ,  weather 
rusty-brown and l i g h t - t a n  

red-brown vo l can i cs  on E s i d e  o f  green vo l can i cs  o f  Bur 90, f i ne -g ra ined  
sparse p y r i t e ,  r u s t y  a long  f r a c t u r e s ;  weathers r u s t y  o r  d a r k  t a n  

dark-green-grey vo l can i cs  o r  t u f f  

f a u l  t (035O/35Os) 

p e r i d o t i t e  

covered 

b lack  f i n e - g r a i n e d  p e r i d o t i t e ?  



APPENDIX 2:  ANALYTICAL REPORTS OF SAMPLES FROM TRENCH ON C L A I M  AND 8 

- 
C 
A C M ~  ANALYTICAL LABORATORIES LTD. DATE RECEIVED! OCT 13 1987 
852 E. HASTINGS ST. VANCQUVER B.C. V6A 1R6 
PHONE(604)253-3158 FAX(604)25J-1716 DATE REPORT MAILED: w.+z. 

Q E O C H E M X C P r L  P r N & L Y S X E i  C E R T I F I C k T E  

ICP - ,500 6RAi  SAHPLE I S  DIGESTED WITH 3HL 3-1-2 HCL-HN03-HZ0 AT 95 DEC, C FOR ONE HOUR AND I S  DILUTED TO 10 i L  WITH WATER, 
THIS LEACH IS PARTIAL FUR HN FE CA P LA CR na BA TI B w AND LIHITED FOR NA K AND AL. AU DETECTION L I n I T  BY ICP IS 3 PPn, - SAHPLE TYPE1 Rock Chips AUff PTff PDff RHff BY FA-HS, 

AssaYERa . &+. DEAN TOYE, cERT I F 1 ED B. c. ASSAYER 

HALFERDABL & ASSOCIATES FILE # 87-4951 Page 7 

SAMPLE# CU NI CO AU** PT** PD** RH** 
PPM PPM PPM F'PB PPB PPB PPB 

BUR 0 106 927 54 2 22 14 2 
I 

BUR 6.1 88 796 39 23 7 9 2 
BUR 16 73 397 30 1 5 9 2 
BUR 32 11 29 4 1 2 2 2 
BUR 44 134 253 35 4 11 13 '2 

BUR 68 64 610 51 15 1 0 16 2 
BUR 78 359 494 40 21 49 13 2 
BUR 80 53 76 15 1 2 4 2 
BUR 85 2 (1) 30 20 ' 1 2 2 2 
BUR 88 118 76 30 2 1 0 11 2 

BUR 90 127 119 34 1 12 10 2 
BUR 92 39 49 20 1 8 8 2 
BUR 95 102 65 26 4 7 7 2 
BUR 103 100 76 29 4 11 14 2 T 

BUR 115 110 77 30 4 12 13 2 

STD C/FA-SX 61 70 28 98 96 100 25 
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APPENDIX 4  : INFORMATION ON PERCUSSION DRILLHOLES 

An un f rozen  l a y e r  of grass,  bushes,and humus up t o  2  f e e t  t h i c k  was s t r i p p e d  
o f f  t o  expose t h e  permafrost  below, w i t h  footages measured f rom t h e  o r i g i n a l  
ground su r f ace  - a t  each d r i l l  s i t e .  

The c u t t i n g s  were examined b r i e f l y  i n  t h e  f i e l d .  The + l o  mesh f r a c t i o n s  o f  
se l ec ted  samples were washed f r ee  o f  c l a y  and descr ibed  i n  more d e t a i l  i n  t h e  
o f f i c e .  

A l l  r e f e rences  t o  depths a r e  i n  f e e t ,  even though t h e  symbol f o r  f e e t  has been 
omi t ted .  

Some sample i n t e r v a l s  do n o t  agree w i t h  t h e  i n t e r v a l s  i n  t h e  a n a l y t i c a l  r e p o r t s  
because f o r  some ho les  t h e  rods  used were 6 f e e t  l o n g  i n s t e a d  o f  t h e  expected 
5 - f e e t  1  engths.  Where d isc repanc ies  e x i s t  between t h e  sample i n t e r v a l s  i n  t h i s  
appendix and t hose  i n  t h e  a n a l y t i c a l  r e p o r t s ,  those i n  t h i s  appendix a r e  c o r r e c t .  

To ta l  
Loca t ion  Date 987 Depth 

( f t .  ) 
Notes 

Sue Claim L i n e  

3 5 0 N  N o v . 1 4  

330 N  Nov. 14 

270 N  Nov. 14 

230 N  Nov. 14 

230 N  Aug. 6  

200 N Aug. 6  

2-10 f r ozen  c l ayey  t i l l, un f rozen  c l ayey  t i l l  below 
n o t  d r i l l a b l e  w i t h o u t  cas ing  (sample 5-10) 

2-1 0  f r ozen  c l ayey  t i 1  1  , unf rozen  c l ayey  t ill be1 ow 
d r i l l a b l e  w i t h o u t  cas i ng  (sample 5-1 0 )  

10  

10  n o t  

2-11 f r ozen  c l ayey  t i l l ;  11-18 f r ozen  t i l l ? ,  sandy w i t h  
smal l  pebbles; un f rozen  c l ayey  t i l l  below 18  n o t  
d r i l l a b l e  w i t h o u t  cas ing  (samples 5-1 1  and 11 -18) 

2-10 f r ozen  c l ayey  t i l l  ; 10-15 i c e  (sample o f  t i l l  2-10) 

2- 8  f rozen c l ayey  t ill ; 8-30 i c e  (no sample) 

2-24 f r ozen  c l ayey  t i l l; 24-30 bedrock, medium-grey-green, 
medium c r y s t a l l i n e ,  weakly magnet ic,  qua r t z  ve ins ,  v e r y  
f i n e  l i m y  g ra i ns ,  30-34 bedrock, medium-grey-green w i t h  
>5% b lack  g r a i n s ,  f i n e l y  c r y s t a l l i n e ,  as 24-30 (samples 
o f  bedrock 24-30 and 30-34) 

Of f i ce  

24-30 angu la r  f ragments w i t h  c o a t i n g  o f  grey-green c l a y  
fo rm ing  smal l  pe l  1  e t s  

- 85% grey-green gabbro, f i n e - g r a i n e d  hyp id iomorph ic  
g ranu la r ,  non-magnetic, 60% euhedral  green pyroxene 
l a t h s  up t o  1  mm, surrounded by anhedral  w h i t e  f e l d s p a r ,  
m inor  b l ack  m a f i c  perhaps a  second pyroxene 

- 10% rounded l i t h i c  f ragments o f  bas i c  and f e l s i c  t u f f ,  
s e r p e n t i n i t e ,  p e r i d o t i t e ,  g r a n o d i o r i t e ,  hemat i te  
i r ons tone  

- 5% quar tz ,  w h i t e  o r  r u s t y ,  some w i t h  c h l o r i t e  i nc l us i ons ,  
p robab ly  v e i n  q u a r t z  

HALFERDAHL k ASSOQATFS LTD 
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Tota l  
Loca t ion  Date , 987 Depth 

( f t .  
Notes 

187 N Aug. 6  

160 N Aug. 6  

1 2 0 N  Aug. 6  

lOON Sept. 26 

90N Sept. 26 

30-34 angu la r  fragments coated w i t h  grey-green c l a y  fo rming  
l i t t l e  p e l l e t s ,  20% +10 mesh, l i t h o l o g i e s  as above b u t  
w i t h  2-3% angu la r  m a g n e t i t i c  p e r i d o t i t e  fragments 

5-10 f rozen  sandy pebbly  t i l l, 10-14 f r ozen  c l ayey  t i l l ,  14- 
16 unf rozen c l ayey  t i  11 (sample 10-1 6),  16-20 v e r y  wet 
c layey  t i l l ,  20-25 bedrock, medium-grey-green, medium 
c r y s t a l  1  ine,>5% b l a c k  g ra ins ,  25-28 bedrock, medium- 
green, f i n e  t o  medium c r y s t a l l i n e ,  5% b lack  g ra ins ,  
7 1 %  magnet i te  (samples 20-25 and 25-28) 

O f f i c e  

20-25 angu la r  fragments w i t h  grey-green s t i c k y  c l a y  c o a t i n g  
and b a l l s  o f  humus coated i n  c l a y ,  20% +10 mesh 

- 95% grey-green gabbro, f i ne -g ra ined ,  hyp id iomorphic  
g ranu la r ,  non-magnetic, about  50% euhedral green o r  grey 
green pyroxene l a t h s  up t o  1  mm i n  anhedral w h i t e  
f e l dspa r  m a t r i x  

- 2-3% rounded qua r t z  f ragments some r u s t y  

- 2-3% l i t h i c  f ragments,  p a r t l y  rounded, ma in l y  m a f i c  
and r u s t y  f e l s i c  t u f f s  

25-28 angu la r  f ragments w i t h  some grey-green c l a y  coa t i ng ;  
s i m i l a r  t o  20-25 uphole b u t  i n  a d d i t i o n  t o  green 
pyroxene a r e  a few b lack  s i l  i c a t e  c r y s t a l s  perhaps 
another  pyroxene phase 

2-12 f rozen  c l ayey  and pebbly  t i l l, 12-14 unf rozen pebbly  
t i l l  (sample o f  v e r y  pebbly  t i l l  10-14) 

2-10 f rozen  c l ayey  t i l l  ; 10-12 un f rozen  pebbly  t i l l  (sample 
9-1 2 )  

2-14 f rozen  c l ayey  t i l l  ; 14 un f rozen  c l ayey  t i l l  (sample 6-14 

2-14 f rozen  c layey  t i 1  1  (sample 6-14),  14-44 p e r i d o t i t e  
(sampl es 14-1 8,  18-23, 23-28, 28-33, 33-38, 38-44) 

O f f i c e  

14-18 angu la r  f ragments coated w i t h  grey-green s t i c k y  c l a y  

- 95% dark-grey,  f i n e - g r a i n e d  magnet ic p e r i d o t i t e ,  
hyp id iomorphic  g ranu la r ,  60-75% l i g h t - g r e e n  t o  y e l l o w -  
brown rounded 01 i v i n e ,  10-1 5% i n t e r s t i t i a l  magnet i te ,  
10-1 5% p o i  k i l  i t i c  g rey  t o  b l ack  pyroxene, minor  
c h l o r i t e  and a l b i t e ,  sparse reddish-brown mica and 
s u l f i d e s ,  s l i c k e n s i d e s  coated w i t h  c a l c i t e  and 
serpen t ine  common, few c a l c i t e  v e i n l e t s  



A8 
APPENDIX 4: CONTINUED 

To ta l  
Loca t i on  987 Depth 

( f t .  
Notes 

- 1-2% f i b r o u s  t o  massive green s e r p e n t i n i t e  

- 2-3% 1 i t h i c  f ragments,  p a r t l y  rounded: quar tz ,  m a f i c  
and f e l s i c  t u f f s  

18-23 angu la r  f ragments w i t h  some c l a y  coa t ing ,  s i m i l a r  t o  
14-18, fewer l i t h i c  f ragments,  a  few g r a i n s  o f  l oose  
v e i n  quar tz ,  more s l  i ckens ides ;  no obv ious d i f f e r e n c e s  
f rom samples above and below 

23-28 angu la r  f ragments,  some greenish-grey c l a y  coa t i ng ,  
as uphole, a  b i t  more brown a l t e r a t i o n  o f  o l i v i n e  

28-33 angu la r  f ragments w i t h  some c l a y  coa t i ng ,  as uphole,  
l e s s  a l t e r a t i o n  o f  o l i v i n e  

33-38 as 28-33 uphole b u t  more s e r p e n t i n i z a t i o n  around 
f r a c t u r e s ,  a  few more l i t h i c  fragments 

38-44 as 33-38 uphole 

Aug. 6  25 2-14 f r ozen  c l ayey  t i l l  ; 14-18 p e r i d o t i t e  mos t l y  b l ack  w i t h  
some i r o n  stains,>80% magnet ic g ra i ns ,  s u l f i d e s ? ,  18- 
25 p e r i d o t i t e  v e r y  s i m i l a r  t o  14-18, more i r o n  s t a i n s  o r  
su l  fides,>80% magnet ic g r a i n s  (samples 14-18 and 18-25) 

Sept. 26 44 2-12 f r ozen  c l ayey  t i l l  (sample 6-12); 12-44 p e r i d o t i t e  
(sampl es 12-1 8, 18-24, 24-29, 29-34, 34-39, 39-44) 

O f f i c e  

12-18 angu la r  fragments coated w i t h  damp 01 ive-green c l a y  f rom 
t i l l  uphole 

- 95% dark-grey f i n e - g r a i n e d  m a g n e t i t i c  p e r i d o t i t e ,  
hyp id iomorphic  g ranu la r ,  60-70% rounded l i g h t - g r e e n  t o  
brown (a1 t e r e d )  o l  i v i n e ,  10-1 5% i n t e r s t i t i a l  magnet i te ,  
10-1 5% p o i  k i l  i t i c  pyroxene, minor  c h l o r i t e ,  c a l c i t e ,  o r  
a1 b i t e ;  s l  i ckens ides  w i t h  c a l c i t e ,  s e r p e n t i n i t e  and 
minor  i r o n  s u l f i d e s ,  minor  c a l c i t e  ve in1  e t s  

- 1-2% s e r p e n t i n i t e ,  1  igh t -g reen ,  p a r t l y  f i b r o u s  

- 2-3% rounded l i t h i c  f ragments f rom t i l l :  qua r t z ,  m a f i c  
t u f f s ,  g r a n o d i o r i  t e  

18-24 angu la r  fragments coated w i t h  greenish-grey c l a y ,  s i m i l a r  
t o  12-18 uphole,  about  97% p e r i d o t i t e  w i t h  about 5% l e s s  
01 i v i n e ,  5% more magnet i te ,  01 i v i n e s  tend t o  be e longate(  
a long  subpara l l  e l  axes, 1  % 1  i t h i c  f ragments 

24-29 angu la r  fragments, as 18-24 uphole w i t h  more abundant 
ca l c i t e - se rpen t i ne -coa ted  f r a c t u r e s  many showing 
s l i c kens ides ,  severa l  l a r g e r  f ragments o f  c a l c i t e  

29-34 angu la r  fragments, as 24-29 uphole b u t  w i t h  more 
serpen t ine  a l t e r a t i o n  
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Tota l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

34-39 as uphole,  p e r i d o t i t e  fragments, a l l  adhere t o  magnet 

39-44 as uphole,  w h i t i s h  coa t i ngs  o f  b r u c i t e ?  on s l i ckens ides ,  
ve ry  sparse d i ss im ina ted  p y r i t e  o r  p y r r h o t i t e  i n  some 
p e r i d o t i t e  f ragments 

Sept. 26 44 2-10 f r ozen  c l a y e y t i l l  (sample 6-10); 

10-44 p e r i d o t i  t e  (samples 10-18, 18-24, 24-29, 29-34, 34-39, 
39-44) 

O f f i c e  

10-18 angu la r  f ragments coated i n  damp o l i ve -g reen  c l a y  

- 95% dark-grey,  f i ne -g ra ined ,  m a g n e t i t i c  p e r i d o t i t e ,  
hyp id iomorphic  g ranu la r ;  60-75% rounded g reen ish-wh i te  
01 i v i n e  o r  w i t h  brown coa t ings ,  10-1 5% c l e a r  g rey  
p o i  k i l  i t i c  pyroxene, 10-1 5% i n t e r s t i t i a l  magnet i te ,  
minor  c h l o r i t e  and a l b i t e , ,  ve r y  sparse d isseminated 
p y r i t e  o r  p y r r h o t i t e  

- 2-3% c a l c i t e  and qua r t z  e s p e c i a l l y  on f r a c t u r e s  w i t h  
c h l o r i t e  o r  se rpen t i ne  

- 2-3% rounded l i t h i c  fragments f rom t i l l  

18-24 angul a r  fragments coated i n  g reen i  sh-grey c l a y  , as 
10-1 8  uphol e  w i t h  more s l  i ckens ides  w i t h  serpen t ine-  
b r u c i  t e ?  a1 t e r a t i o n  c o n t a i n i n g  rounded r u s t y  i r o n  
s u l f i d e  patches, severa l  c a l c i t e  v e i n l e t s  

24-29 angu la r  f ragments as uphole 

29-34 as uphole 

34-39 as uphole 

39-44 as uphole,  v e r y  l i t t l e  r u s t y  a1 t e r a t i o n  o f  o l i v i n e ,  
a  b i t  more magnet i te  

Sept. 26 44 2-12 f r ozen  c l ayey  t i l l  (sample 6-12); 12-44 p e r i d o t i t e  
(samples 12-18, 18-24, 24-29, 29-34, 34-39, 39-44) 

O f f  i c e  

12-18 angu la r  f ragments covered i n  s t i c k y  o l i ve -g reen  c l a y  
fo rming  rounded b a l l  s  

- 90% f i n e - g r a i n e d  dark-grey m a g n e t i t i c  p e r i d o t i t e ,  
hyp i  diomorphic g ranu la r ,  60-70% cumul a te - t ex tu red  
o l i v i n e ,  rounded w i t h  f r e s h  t o  a l t e r e d  r ims ,  15-20% 
i n t e r s t i t i a l  magnet i te ,  c l e a r  g rey  p o i  k i l  i t i c  pyroxene 
t o  5  mm o r  more, m inor  c h l o r i t e  and a1 b i t e ,  c a l c i t e  
and serpen t ine  v e i n l e t s ,  s l i c kens ides  

- 2-3% rounded and angu la r  quar tz  w i t h  c h l o r i t e  
i n c l u s i o n s  o r  r u s t y  

HALFERDAHL & ASSOCIATES LTD. 
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To ta l  
Date Depth Loca t ion  987 

( f t .  
Notes 

50 N Sept. 26 44 2-12 

- 2-3% c a l c i t e  and s e r p e n t i n i t e ,  p robab ly  v e i n  f ragments 

- 5% rounded t i 1  1  c l a s t  f ragments,  g r a n i t e ,  g r a n o d i o r i t e ,  
f e l  s i c  and bas ic  t u f f s ,  c h e r t  

angu la r  fragments w i t h  some o l i ve -g reen  c l a y  coa t ing ,  
as 12-18 w i t h  a  b i t  more s e r p e n t i n i t e ,  10-15% magne t i t e  
i n  p e r i d o t i t e  w i t h  more rus ty -coa ted  o l i v i n e ,  m inor  
p y r r h o t i t e  

angu la r  fragments, as 12-18 w i t h  o n l y  2-3% rounded t i l l  
c l a s t s  

angu la r  fragments, as 18-24 b u t  f r e s h e r  01 i v i n e s ,  o n l y  
1% fragments f rom t i l l  

as above,o l iv ines r u s t i e r ,  severa l  f ragments o f  f i b r o u s  
c h r y s o t i l e  

angu la r  fragments, as i n  18-24 bu t  p e r i d o t i t e  w i t h  
65-75% o l i v i n e  much o f  i t  f r e s h  and w h i t e  t o  l i g h t - g r e e n  
i n  p o i k i l i t i c  pyroxene, magnet i te  about l o % ,  a  few t i l l  
fragments 

f r ozen  c l ayey  t i 1  1  (sample 6-1 2) ; 12-44 p e r i d o t i t e  
(sampl es 12-1 6, 16-21 , 21 -26, 26-32, 32-38, 38-44) 

O f f i c e  

12-1 6 angu la r  fragments 

- 95% dark  grey f i n e - g r a i n e d  m a g n e t i t i c  p e r i d o t i t e ,  
50-70% rusty-brown rounded 01 i v i n e  i n  p o i  k i  1  i t i c  
pyroxene and/or hornbl  ende m a t r i x ,  m inor  c h l o r i t e  and 
se rpen t i ne  a l t e r a t i o n  a long  f r a c t u r e s  and s l i c kens ides ,  
up t o  10% magnet i te  

- 2-3% green s e r p e n t i n i t e  

- 1% qua r t z  w i t h  c h l o r i t e  i n c l u s i o n s  

- 1% assor ted  rounded fragments of t u f f ,  c h e r t ,  and 
sandstone 

16-21 s l i g h t l y  damp, some green ish  c l a y ,  p e r i d o t i t e  as 12-16 
uphole,  more rus t y - coa ted  o l i v i n e s ,  ext remely  sparse 
p y r i t e  o r  c h a l c o p y r i t e ;  a  few fragments o f  banded bas ic  
t u f f s  

21 -26 p e r i d o t i t e  as 16-21 uphole w i t h  a  few fragments o f  
c h r y s o t i l  e  asbestos 

26-32 p e r i d o t i t e  as uphole 

32-38 angu la r  fragments 

W R D A H L  C ASSOCIATES LTD. 
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Tota l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

- 95% dark-grey, f i n e -  t o  medium-grained m a g n e t i t i c  
p e r i d o t i t e ,  hyp id iomorphic  g ranu la r ,  60% o l i v i n e ,  
20-25% dark-grey pyroxene o r  hornblende, 10-1 5% 
i n t e r s t i t i a l  magnet i te ,  m inor  c a l c i t e  v e i n l e t s  

- 2-3% c h l o r i t i c  qua r t z  f ragments I 
- 1% rounded t u f f  f ragments f rom t i l l  I 

38-44 angu la r  fragments as uphole b u t  65-75% o l i v i n e ,  
pyroxene, and 1 ess magnet i te ,  more c a l c i t e  ve in1 e t s  and 
fragments than 32-38 uphole 

40 N Aug. 5 25 2-14 f r ozen  c layey  t i l l  ( n o t  sampled); 14-25 p e r i d o t i t e  same 
as 14-25 i n  ho le  a t  80 N w i t h  70-80% magnetic fragments I 

40 N Sept. 25 44 2-16 f r ozen  c layey  t i l l  (sample 6-16); 16-44 p e r i d o t i t e  
(samples 16-24, 24-29, 29-34, 34-39, 39-44) I 

O f f  i c e  

16-24 damp, o l i ve -g reen  c l a y  from t i l l  be fo re  washing, a f t e r  
washing ch ips  of  angu la r  p e r i d o t i t e  

- 95% dark-grey f i n e - g r a i n e d  m a g n e t i t i c  hornblende 
p e r i d o t i t e ,  hyp id iomorphic  g ranu la r ,  60-70% rounded 
o l i v i n e  g ra ins ,  some c h l o r i t i z e d  o r  r u s t y  b u t  n o t  n e a r l y  
as much as i n  l owe r  p a r t  o f  h o l e  a t  30 N, 20-25% dark -  
g rey  po i  k i l  i t i c  hornblende, 10-1 5% magnet i te  ( b i t  r i c h e r  
i n  magnet i te  than  h o l e  a t  30 N) 

- 2-3% quar tz ,  c h l o r i t i c  o r  r u s t y  I 
- 1% rounded shale,  sandstone, and t u f f  fragments f rom t i l l  I 

24-29 as above, p o i  k i l  i t i c  m inera l  may by a pyroxene (p robab ly  
a c l  inepyroxene) o r  hornbl  ende, m inor  s e r p e n t i n i z a t i o n  
on s l i c kens ides  w i t h  patches o f  c a l c i t e  o r  quar tz  a long  
f r a c t u r e s  

29-34 as uphole, minor  r u s t y  a l t e r a t i o n  o f  o l i v i n e ,  obv ious 
cumulate t e x t u r e  i n  a few c h i p s  

34-39 angu la r  f ragments o f  p e r i d o t i t e  as uphole, w i t h  a few 
more s e r p e n t i n i t e  f ragments,  m inor  asbestos I 

39-44 p e r i d o t i t e  as uphole,  01 i v i n e s  a b i t  r u s t i e r  than uphole I 
30 N Sept. 25 44 2-10 f rozen  c l ayey  t i l l  (sample 6-10); 10-44 p e r i d o t i t e  

(sampl es 10-1 8, 18-24, 24-29, 29-34, 34-39, 39-44) I 
O f f i c e  

10-18 about 70% damp c l a y e y  grey-green f i nes ,  angu la r  c h i p s  I 
- 95% dark-grey f i n e - g r a i n e d  m a g n e t i t i c  p e r i d o t i t e ,  up t o  

10% magnet i te ,  p o i k i l i t i c  g rey  pyroxene up t o  5 mm 
surrounding &-+ mm rounded brown 01 i v i n e s  , some f r a c t u r e s  
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Tota l  
Date Depth Loca t ion  987 

( f t .  
Notes 

w i t h  se rpen t i n i zed  s l i c kens ides ,  a  few v e i n l e t s  o f  
c a l c i t e  and c h r y s o t i l e  

- 3% pale-green s e r p e n t i n i t e ,  p a r t l y  f i b rous  

- 2% quar tz ,  r u s t y  o r  w i t h  c h l o r i t e  i n c l u s i o n s  

- (1% brown t u f f  f ragments,  few rounded amygdaloidal  
b a s a l t  f ragments 

18-24 about 80% damp c l a y e y  grey-green f i n e s ,  angu la r  c h i p s  
o f  bedrock, as uphole b u t  w i t h  abundant r u s t y  a l t e r a t i o n  
o f  01 i v i n e s  a l ong  f r a c t u r e  faces,  espec ia l  l y  w i t h  
c a l c i t e  v e i n l e t s  

24-29 d r y  grey-green angu la r  ch ips  o f  bedrock, as 18-24 uphole 
b u t  3-4% c h l o r i t i c  qua r t z  c h i p s  f rom broken v e i n l e t s  

29-34 d r y  greenish-grey angu la r  c h i p s  o f  bedrock, as 18-29 
uphole b u t  a  l i t t l e  l e s s  r u s t y  a l t e r a t i o n  of o l i v i n e s  

34-39 d r y  g rey  angu la r  ch ips  o f  bedrock 

- 95% dark-grey o r  b l a c k  f i n e - g r a i n e d  m a g n e t i t i c  p e r i d o t i  t~ 
hypid iomorphic  g ranu la r ,  60-70% rusty-brown o l i v i n e ,  
20-30% dark-grey t o  b l ack  p o i  k i l  i t i c  pyroxene, 10-1 5% 
magnet i te ,  m inor  s e r p e n t i n i t e  and c a l c i t e  v e i n l e t s ,  some 
s l  i ckens ides  

- 2-3% green s e r p e n t i n i t e ,  p a r t l y  f i b r o u s ,  some a l t e r e d  
t a l c  

- 1% quar tz  w i t h  c h l o r i t e  i n c l u s i o n s  

39-44 d r y  g rey  angu la r  c h i p s  of  bedrock, as uphole 

20 N Sept. 25 44 2-12 f r ozen  c layey  t i l l  (sample 6-12); 12-44 p e r i d o t i t e  
(sampl es 12-1 8, 18-24, 24-29, 29-34, 34-39, 39-44) 

O f f  i c e  

12-18 angu la r  c h i p s  o f  bedrock 

- 90% brownish-grey f i n e - g r a i n e d  m a g n e t i t i c  p e r i d o t i t e ,  
many s l i c kens ides ,  some serpen t in ized , inc lud ing  5% 
fragments o f  01 i v i n e  i n  p o i k i l  i t i c  pyroxene 

- 7 5% green s e r p e n t i n i  t e  

- 4 5 %  g r a n o d i o r i t e ,  t u f f ,  sandstone i n  rounded c h i p s  

18-24 angu la r  c h i p s  o f  bedrock 

- 90% brownish-grey m a g n e t i t i c  p e r i d o t i t e ,  some 
s l i c kens ides ,  a  few l a r g e  p o i k i l i t i c  pyroxenes 

- 5% green s e r p e n t i n i t e  

M R D A H L  k AsS0clATF.S LTD. 
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- 3% f e l s i c  t u f f  fragments 

- 2% l a r g e  wh i t e  f e l d s p a r  c r y s t a l s  
- < 1% t u f f s  i n  rounded ch ips  

24-29 angu la r  ch ips  o f  bedrock 

- 85% brownish-grey f ine -g ra ined  m a g n e t i t i c  p e r i d o t i t e ,  
some s l  i ckens ides  

- 10% green s e r p e n t i n i t e  

- 5% f e l s i c  t u f f s  

- 7 1  % quar tz  

29-34 angu la r  ch ips  o f  bedrock 

- 95% p e r i d o t i t e  as above 

- 5% s e r p e n t i n i t e  

- 4 1  % f e l  s i c  t u f f  and quar tz  

34-39 angu la r  ch ips  of  bedrock 

- 95% brownish-grey f i n e - g r a i n e d  magne t i t i c  p e r i d o t i t e  
(p robab ly  h a r z b u r g i t e ) ,  60-80% rounded brown 01 i v i n e s  
+-I mm i n  s i z e  i n  p o i k i l i t i c  dark-grey pyroxenes t o  5  mm, 
5-1 0% magneti t e  

- 5% green p a r t l y  f i b r o u s  s e r p e n t i n i t e  

- < 1 % f e l  s i c  t u f f  and qua r t z  

39-44 bedrock, as uphole,  p e r i d o t i t e  w i t h  a  few c a l c i t e  and 
s e r p e n t i n i t e  v e i n l e t s  

I O N  Sept.25 44 2-12 f r o z e n c l a y e y t i l l  ( s a m p l e 6 - 1 2 ) ; 1 2 - 4 4 p e r i d o t i t e  
(sampl es 12-1 8, 18-24, 24-29, 29-34, 34-39, 39-44) 

O f f  i c e  

18-24 ma in l y  angu la r  f ragments covered i n  damp s t i c k y  o l i v e -  
green c l a y  

- 85% dark-grey f i n e - g r a i n e d  m a g n e t i t i c  p e r i d o t i t e ,  
hypidiomorphic g ranu la r ,  65-80% brown o l i v i n e  p a r t l y  
a1 t e r e d  t o  c h l o r i t e ,  10-15% dark-grey p o i  k i l  i t i c  pyroxene 
5-1 0% magnet i te ,  some s l  i ckens ides  

- 10% grey and green p a r t l y  f i b r o u s  s e r p e n t i n i t e  

- 5% round g r a i n s  o f  g r a n o d i o r i t e ,  quartz, sandstone, f e l s i c  
and ma f i c  t u f f s  and l imestone,  de r i ved  f rom t i l l  

24-29 angu la r  fragments coated i n  s t i c k y  o l i ve -g reen  c l a y ,  
as uphole, numerous c a l c i t e  and quar tz  v e i n l e t s  on 
f r a c t u r e  faces, m inor  angu la r  m i l  ky qua r t z  w i t h  c h l o r i t e  
i n c l u s i o n s  

I 
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Aug. 5 

Sept. 25 

Sept. 24 

Sept. 24 

Sept. 23 

Aug. 5 

Sept. 23 

Sept. 23 

Sept. 23 

29-34 angu la r  c h i p s  o f  bedrock 

- 85% f i n e - g r a i n e d  b l a c k  m a g n e t i t i c  p e r i d o t i t e  n o t  much 
a1 te red ,  some se rpen t i n  i zed  and s l  i ckens ided  

- 5% qua r t z  w i t h  c h l o r i t e  i nc l us i ons ,  resembl ing v e i n  
quar tz  

- 5% green s e r p e n t i n i t e  

- 5% rounded t i l l  fragments, g r a n i t e ,  g r a n o d i o r i t e ,  brown 
t u f f ,  green c r y s t a l  t u f f ,  c a l c i t e ,  b i o t i t e  f lakes  

34-39 angu la r  c h i p s  o f  p e r i d o t i t e  bedrock, as 29-34 uphole 

39-44 angu la r  c h i p s  o f  bedrock 

- 85% f i n e - g r a i n e d  b lack  m a g n e t i t i c  p e r i d o t i  t e  w i t h  60-802 
brown 01 i v i n e  

- 10% green s e r p e n t i n i t e ,  a l s o  as f i n e  v e i n l e t s  i n  
p e r i d o t i t e  

- 3% quar tz  w i t h  c h l o r i t e  i n c l u s i o n s  

- 2% rounded t i l l  fragments:  sandstone, brown t u f f ,  
g r a n i t e  o r  g r a n o d i o r i t e  

2-12 f r ozen  c l ayey  t i l l  (sample 6-12); 12-19 b lack  p e r i d o t  
f i n e l y  c r y s t a l 1  ine ,  10% magnet ic g ra i ns ;  19-24 b l a c k  
p e r i d o t i t e  as 12-1 9 (samples 12-19 and 19-24) 

2-12 f r ozen  c l ayey  t i l l  (sample 6-12); 12-44 b lack  p e r i d o t  
(samples 12-18, 18-24, 24-29, 29-34, 34-39, 39-44) 

2-12 f r ozen  c l a y e y  t i l l  (sample 6-12); 12-44 b lack  p e r i d o t  
(samples 12-1 8,  18-24, 24-29, 29-34, 34-39, 39-44) 

2-11 f r ozen  c l a y e y  t i l l  (sample 6-11); 11-44 b lack  p e r i d o t  
(samples 11-18, 18-24, 24-29, 29-34, 34-39, 39-44) 

2-11 f r ozen  c l a y e y  t i l l  (sample 6-11); 11-44 b lack  p e r i d o t i t  
(samples 11 -18, 18-24, 24-29, 29-34, 34-39, 39-44) 

2-14 f r ozen  c l ayey  t i l l  (sample 9-14); 14-18 b lack  p e r i d o t i t e  
f i n e l y  c r y s t a l l i n e ,  40-50% magnetic ch ips ,  i r o n  s ta ined ,  
some c a l c i t e  ve in1  e t s  (sample 14-1 8 )  

2-27 f r ozen  c l a y e y  t i 1  1 (sampl es 6-1 1 , 11 -18, 18-24, 24-27) ; 
27 un f rozen  c l a y e y  t i l l  ( n o t  d r i l l a b l e  w i t h o u t  cas ing )  

2-1 2 f r ozen  c l ayey  t i 1  1 (sample 6-12); 12-44 p e r i d o t i t e  
(sampl es 12-1 8, 18-24, 24-29, 29-34, 34-39, 39-44) 

2-14 f r ozen  c l ayey  t i 1  1 (sample 6-14); 14-44 p e r i d o t i t e  
(sampl es 14-1 8, 18-24, 24-29, 29-34, 34-39, 39-44) 

HhLFERDAHL k ASSOCIATES LTD 
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Aug. 5 

Sept. 23 

Sept. 23 

SepL 23 

Aug. 5 

Aug. 5 

Aug. 4 

Aug. 4 

Aug. 4 

Aug. 4 

Aug. 4 

Ju ly30  

J u l y  30 

J u l y  30 

Aug. 7 

Aug. 7 

f rozen  c layey  t i l l  (sample 10-14);  14-18 dark-grey t o  
b l ack  p e r i d o t i t e ,  20% red-brown i r o n  s ta i ns ,  10-20% 
magnetic ch ips  (sample 14-18) 

f r ozen  c l ayey  t i l l  (sample 6-13); 13-44 p e r i d o t i t e  
(samples 13-18, 18-24, 24-29, 29-34, 34-39, 39-44) 

f r ozen  c l ayey  t i 1  1 (sample 6-1 2 ) ;  12-44 p e r i d o t i t e  
(samples 12-18, 18-24, 24-29, 29-34, 34-39, 39-44) 

f rozen  c l ayey  t i l l  (sample 6-14); 14-44 p e r i d o t i t e  
(samples 14-18, 18-24, 24-29, 29-34, 34-39, 39-44) 

f r ozen  c l ayey  t i  11 (sampl e 14-1 6 )  ; 16-1 9 magnet i t i c  
p e r i d o t i t e ,  60% magnet ic g ra i ns ,  20% pyroxene and 
01 i v i n e ,  20% serpen t ine ,  c a l c i t e ,  fe ldspar?  (sample 16- 
19 )  
f r ozen  c l ayey  t i 1  1 (sampl e 15-1 9) ; 19-23 f r ozen  channel 
depos i ts ,  20% qua r t z  and f e l d s p a r ,  30% b lack  m ine ra l s  
some magnetic, 30% grey-green m ine ra l s ,  20% r e d  rock  
fragments, v e r y  few rounded pebbles (sample 19-23) 

f rozen  c layey  t i l l  ; 20-27 un f rozen  c l ayey  t i l l  
(sample 20-27) 

f r ozen  c layey  t i 1  1 (sample 18-20) ; frozen channel 
depos i ts  s i m i l a r  t o  those i n  160 S (sample 20-25) 

f r ozen  c l ayey  t i l l  ; 23-27 channel depos i ts ,  pebbly  
g rave l  w i t h  c l a s t s  t o  5 mm, much water  (sample 23-27) 

f r ozen  c l ayey  t i 1  1 ; 24-30 un f rozen  channel depos i t s  , 
water  a t  24 (sample 25-30) 

f rozen  c l ayey  t i l l  w i t h  pea ty  l a y e r  a t  18 (sample 15-20) 
20-25 channel depos i t s  s i m i l a r  t o  those i n  160 S 
(sample 20-25) 

f rozen  c l ayey  t i 1  1 (sample) ; 20-40 f r ozen  channel 
depos i t s  s i m i l a r  t o  those  i n  160 S (sample a t  40) 

f r ozen  c l ayey  t i l l ; 20-40 dark -g rey  t o  b lack  magnet ic 
p e r i d o t i t e ,  more than  80% magnet ic ch ips ,  ve ry  s i m i l a r  
t o  t h a t  i n  80 N, b u t  l e s s  i r o n  s t a i n i n g  (sample a t  40) 

f rozen  c l ayey  t i l l; 20-40 p e r i d o t i t e ,  more than 80% 
magnetic ch ips ,  v e r y  s i m i l a r  t o  t h a t  i n  425 S 
( sampl e a t  40) 

f r ozen  c l ayey  t i l l  ; 12-20 un f rozen  c l ayey  t i l l  (sample 
16-20) ; 20-30 p e r i d o t i t e  w i t h  more than 80% magnet ic 
ch ips,  same as t h a t  i n  425 S (sample 20-30) 

f r ozen  c l a y e y  t i 1  1 (sample 14-18); 18-40 p e r i d o t i t e  
w i t h  70% magnet ic ch ips ,  v e r y  s i m i l a r  t o  t h a t  i n  40 N 
(sample a t  40) 
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Loca t ion  Date 987 Depth 

( f t . )  
Notes 

Aug. 7 28 2-18 f r ozen  c l ayey  t i l l  ; 18-23 gabbro?, 60% grey-green and 
w h i t e  r ock  fragments ( w h i t e  qua r t z  v e i n l e t s ? ) ,  20% 
pyroxene and o l i v i n e ,  20% qua r t z  fragments, more than 
50% magnet ic c h i p s  (sample 18-23) ; 23-28 p e r i d o t i  t e ,  
10-20% magnet i te ,  v e r y  s i m i l a r  t o  t h a t  i n  0 (sample 
23-28) 

Sept. 22 34 2-12 f r ozen  c layey  t i l l  (sample 6-12); 12-34 p e r i d o t i t e  
(samples 12-18, 18-24, 24-29, 29-34) 

O f f  i c e  

12-1 8 angul a r  f ragments coated i n  s t i c k y  grey-green c l a y  

- 95% dark-grey-brown, f i ne -g ra ined ,  an id iomorphic  g ranu la  
m a g n e t i t i c  p e r i d o t i t e  and dun i t e ,  7 5 9 0 %  honey-brown 
01 i v i n e  rounded w i t h  i n t e r n a l  f r a c t u r e s ,  0-1 5% dark-grey 
po i  k i l  i t i c  pyroxene, 5-1 0% i n t e r s t i t i a l  magnet i te ,  m inor  
hemat i te  and s u l f i d e s  

- 5% l i t h i c  f ragments,  mos t l y  a l b i t i z e d  gabbro o r  d i o r i t e ,  
some f e l s i c  and ma f i c  t u f f  f ragments and g r a n o d i o r i t e  

18-24 angu la r  fragments coated w i t h  grey-green c l a y  f rom t i l l  

- 95% greyish-brown f i n e - g r a i n e d  hypid iomorphic  g r a n u l a r  
m a g n e t i t i c  p e r i d o t i t e  s i m i l a r  t o  uphole b u t  w i t h  60-80% 
01 i v i n e  

- 5% l i t h i c  f ragments:  s e r p e n t i n i t e ,  m a f i c  t u f f s ,  p i n k  
g r a n i t e ,  g r a n o d i o r i  t e  

24-29 angu la r  f ragments as 12-18 uphole,  more s e r p e n t i n i z a t i o n  
a long  f r a c t u r e s ,  some s l i c k e n s i d e s  w i t h  sparse p y r i t e  

29-34 angu la r  f ragments as 18-24 uphole,  about  5% s e r p e n t i n i t e  
o r  p a r t l y  s e r p e n t i n i z e d  p e r i d o t i t e ,  hemat i te  p robab ly  
f rom a l t e r a t i o n  o f  some magnet i te  

Sept. 22 34 2-12 f r ozen  c l ayey  t i l l  (sample 6-12); 12-34 p e r i d o t i t e  
(sampl es 12-1 8, 18-24, 24-29, 29-34) 

O f f  i c e  

12-18 angu la r  and rounded fragments coated i n  grey-green c l a y  
making 3-5 mm b a l l  s, smal l  sample 

- 80% grey-brown f i n e - g r a i n e d  hypid iomorphic  g r a n u l a r  
m a g n e t i t i c  p e r i d o t i t e ,  60-80% honey-brown rounded 
o l i v i n e ,  cracked, minor  a l t e r a t i o n  o f  r ims  t o  i r o n  
ox ides and c h l o r i t e ,  10-20% b l a c k  o r  g rey  p o i k i l i t i c  
pyroxene, 5 1 5 %  magnet i te  w i t h  m inor  a l t e r a t i o n  t o  
hemati te,  1-2% reddish-brown mica, sparse d isseminated 
p y r i t e  o r  p y r r h o t i  t e  
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Notes 

- 10% green s e r p e n t i n i t e ,  some p a r t l y  f i b r o u s ,  o r  
se rpen t i n i zed  p e r i d o t i t e  

- 5% quar tz  w i t h  c h l o r i t e  i nc l us i ons ,  some v e i n  fragments 
w i t h  b i t s  of  p e r i d o t i t e  

- 5% assor ted  p a r t l y  rounded l i t h i c  fragments, p robab ly  
from t i l l  

18-24 angu la r  fragments w i t h  some grey-green c l a y  coa t i ng ,  
s i m i l a r  t o  12-18 uphol e, some p e r i d o t i  t e  f ragments 
approach dun i t e ,  5% Se rpen t i n i  t e  o r  se rpen t i n i zed  
p e r i d o t i t e ,  2-3% l i t h i c  fragments: banded m a f i c  and 
f e l s i c  t u f f ,  g r a n o d i o r i t e  and o the rs  

24-29 angu la r  fragments, minor  coa t i ngs  of grey-green c l a y ,  
as uphole, some p e r i d o t i t e  a l t e r e d  t o  c h l o r i t i c  m a t r i x  
w i t h  01 i v i n e  phenocrysts,  some hemati te,  2-3% 1 i t h i c  
fragments r u s t y  maf ic banded v i t r i c  and c r y s t a l  t u f f s  

29-34 angu la r  fragments,, as uphole b u t  about 10% p e r i d o t i t e  
w i t h  l i g h t - g r e e n  c h l o r i t i c  m a t r i x  and honey-brown 
o l i v i n e s ,  o n l y  1 4 %  l i t h i c  fragments 

Oct. 2 60 2-11 f r o z e n c l a y e y t i l l  ( s a m p l e 5 - 1 1 ) ; l l - 6 0 p e r i d o t i t e  
(samples 11 -1 5, 15-20, 20-25, 25-30, 30-35, 35-40, 
40-45, 45-50, 50-55, 55-60) 

O f f  i c e  

11-15 angu la r  fragments ( f i n e  g r i t )  h e a v i l y  coated w i t h  g rey -  
green s t i c k y  c l a y  

- 95% grey-green f i ne -g ra ined ,  hyp id iomorphic  t o  
an id iomorphic  g ranu la r  m a g n e t i t i c  p e r i d o t i t e ,  50-70% 
honey-brown o l i v i n e ,  rounded and f rac tu red ,  30% g rey  
p o i  k i  1 i t i c  pyroxene a bout  ha1 f a1 t e r e d  t o  1 i g  h t  -green 
c h l o r i t e ,  5-1 0% magnet i te  p a r t l y  a1 t e r e d  t o  hemat i te ,  
minor  reddish-brown mica, v e r y  sparse i r o n  s u l f i d e s  

- 5% l i t h i c  f ragments mos t l y  laminated t u f f s ,  hemat i te ,  
g r a n o d i o r i t e ,  and quar tz  

15-20 angu la r  f ragments w i t h  some grey ish-green c l a y  coa t i ng ,  
s i m i l a r  t o  11 -1 5 uphole,  about o n e - t h i r d  p e r i d o t i t e  
g r a i n s  a l t e r e d  t o  c h l o r i t e  i n  t h e  groundmass, 1-2% 
1 i t h i c  f ragments as uphole,  some banded green m a f i c  t u f f s  

20-25 angu la r  fragments, some grey-green c l a y  coat ing,as uphole 

25-30 angu la r  f ragments w i t h  grey-green c l a y  c o a t i n g  

- 95% p e r i d o t i t e  as uphole w i t h  40% a l t e r e d  
i n  groundmass (pyroxenes) 

- 5% l i t h i c  f ragments:  r u s t y  f e l s i c  and maf 

t o  c h l o r i t e  

i c  banded t u f f s  
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560 S 

560 S 
(west )  

30-35 angu la r  f ragments w i t h  grey-green c l a y  coa t ing ,  as 
uphol e  

- 95% p e r i d o t i t e ,  about h a l f  a l t e r e d  t o  c h l o r i t e  i n  t h e  
groundmass 

- 5% l i t h i c  f ragments as uphole 

35-40 angu la r  f ragments 

- 35% p e r i d o t i t e  as uphole 

- 30% p e r i d o t i t e  w i t h  pyroxenes 

- 30% p e r i d o t i t e  a l t e r e d  t o  a l b  
a l t e r e d  o l i v i n e s  o r  pyroxenes 
gabbro ic  composi t ion 

- 5% l i t h i c  f ragments 

40-45 angu la r  f ragments 

a l t e r e d  t o  c h l o r i t e  

i t e :  marb ly  g r a i n s  w i t h  
s t i l l  v i s i b l e  - 

- 85% m a g n e t i t i c  p e r i d o t i  t e  as descr ibed above 

- 10% p e r i d o t i t e  a l t e r e d  t o  pale-green c h l o r i t e  i n  
groundmass 

- 5% p e r i d o t i t e  a l t e r e d  t o  a1 b i t e  i n  groundmass as 
descr ibed  f o r  35-40 uphole 

- 1-2% 1 i t h i c  f ragments 

45-50 angua l r  f ragments,  s i m i l a r  t o  40-45 uphole 

50-55 angu la r  f ragments as 40-45 uphole b u t  w i t h  about 20% 
c h l o r i t i z e d  p e r i d o t i t e ,  1-2% 1 i t h i c  f ragments 

55-60 angu la r  f ragments as 40-45 uphol e, about  10% c h l o r i  t i z e d  
p e r i d o t i t e ,  1-2% 1 i t h i c  fragments, m o s t l y  m a f i c  t u f f s  

Aug. 7  27 2-12 frozen c l a y e y  t i l l  ; 12-19 b lack  p e r i d o t i t e  w i t h  10% 
magnet i te ,  v e r y  s i m i l a r  t o  t h a t  i n  540 S (sample 12-19); 
19-27 b lack  p e r i d o t i t e  w i t h  20-30% magnet i te  (sample 
19-27) 

Oct. 3  60 2-10 f r ozen  c l a y e y  t i l l  (sample 5-10); 10-60 p e r i d o t i t e  
(sampl es 10-1 5, 15-20, 20-25, 25-30, 30-35, 35-40, 
40-45, 45-50, 50-55, 55-60); rods t i g h t e n e d  a t  60 
p reven t i ng  deeper d r i l l i n g  

O f f i c e  

10-1 5 angu la r  f ragments ( g r i t )  coated w 
c l a y  

i t h  grey-green s t i c k y  

- 75% dark-grey m a g n e t i t i c  p e r i d o t i t e ,  f i ne -g ra ined ,  
hyp id iomorphic  g ranu la r ,  60-75% honey-brown o l i v i n e ,  
rounded, p a r t l y  a1 t e r e d  t o  c h l o r i t e ,  20% grey  
p o i  k i l  i t i c  pyroxene, a1 t e r i n g  t o  c h l o r i t e ,  5-1 0% 
magnet i te ,  m inor  a l b i t e ,  minor  reddish-brown mica, ve ry  
sparse i r o n  s u l f i d e  

. HALFERDAHL k ASSOClATES LID.  
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APPENDIX 4: CONTINUED 

Tota l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

- 15% p e r i d o t i t e  as above b u t  w i t h  pyroxene groundmass 
p a r t l y  a1 t e r e d  t o  s e r p e n t i n i t e  and a1 b i t e  

- 10% gabbro o r  a l t e r e d  p e r i d o t i t e  w i t h  r e l i c t  o l i v i n e s  
o r  pyroxenes i n  w h i t e  f e l d s p a r  m a t r i x  

- 1-2% l i t h i c  f ragments,  ma in l y  m a f i c  t u f f s  and a few 
p ieces o f  qua r t z  

15-20 angu la r  f ragments s l i g h t l y  coated w i t h  grey-green c l a y  

- 65% dark-grey m a g n e t i t i c  p e r i d o t i t e  as 10-15 uphole 

- 25% l i g h t - g r e e n  t o  tu rquo ise-g reen  c h l o r i t i z e d  o r  
se rpen t i n i zed  p e r i d o t i t e  as 10-1 5 uphole 

- 10% a l t e r e d  gabbro o r  p e r i d o t i t e  w i t h  f e l d s p a t h i c  
m a t r i x  as 10-1 5 uphole 

- 1-2% 1 i t h i c  f ragments 

20-25 angu la r  f ragments ( g r i t )  h e a v i l y  coated w i t h  grey-green 
s t i c k y  c l a y  

- 50% dark-grey m a g n e t i t i c  p e r i d o t i t e  as uphole 

- 25% c h l o r i t i z e d  o r  s e r p e n t i n i z e d  p e r i d o t i t e  as uphole 

- 15% f i n e - g r a i n e d  gabbro, 35-50% pale-green rounded 
pyroxene i n  w h i t e  f e l d s p a r  m a t r i x ,  an id iomorphic  granular  

- 5% quar tz ,  m i l  ky-whi t e  

- 5% 1 i t h i c  fragments, assor ted  

25-30 angu la r  f ragments up t o  2 cm, s i m i l a r  t o  20-25 uphole 

- 75% dark-grey m a g n e t i t i c  p e r i d o t i t e  

- 15% c h l o r i t i z e d  p e r i d o t i t e  

- 5% gabbro 

- 2-3% 1 i t h i c  f ragments 

30-35 angu la r  f ragments coated w i t h  grey-green c l a y  

- 85% dark-grey m a g n e t i t i c  p e r i d o t i t e  as 
some hem t i t e  a f t e r  magnetite, some r u s  

- 10% se rpen t i n i zed  p e r i d o t i t e  as uphole 

- 2-3% gabbro as uphole 

- 2-3% l i t h i c  fragments, asso r ted  

- 1 % quar tz  

35-40 angu la r  f ragments (gabbro c h i p s  a t  max 
555 S) 

10-1 5 uphol e, 
y-brown o l i v i n e s  

mum as 35-40 i n  

10-1 5 uphole w i t h  - 50% dark-grey m a g n e t i t i c  p e r i d o t i t e  as 
a l t e r a t i o n  o f  magnet i te  t o  r e d  hemat i te  i n  some 
fragments 

HALFERDAHL & ASSOClATES LTD. 
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Tota l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

- 30% w h i t e  fragments rang ing  f rom p e r i d o t i t e  w i t h  
a1 t e r a t i o n  o f  p o i  k i l  i t i c  pyroxenes and i n t e r s t i t i a l  
f e l dspa rs  t o  a1 b i t e ,  through ' gabb ro i c '  composite 
rocks o f  a1 t e r e d  01 i v i n e  o r  pyroxene phenocrysts i n  
w h i t e  f e l d s p a r  (a1 b i t e ? )  m a t r i x  t o  ch ips  o f  f e l d s p a r  
and qua r t z  w i t h  m inor  a l t e r e d  ma f i cs  and magnet i te  
( p o s s i b l y  a  smal l  ap l  i t e  v e i n  w i t h  pe r i phe ra l  
a1 t e r a t i o n )  

- 15% c h l o r i t i z e d  p e r i d o t i t e ,  o l i v i n e s  l a r g e l y  i n t a c t ,  
m a t r i x  a l t e r e d  t o  tu rquo ise-g reen  c h l o r i t e  and a l b i t e ?  

- 5% l i t h i c  fragments, about h a l f  cream t o  pale-green cher i  

40-45 angular  fragments 

- 85% dark -g rey  f i ne -g ra ined  m a g n e t i t i c  p e r i d o t i t e ,  
hyp id iomorphic  g ranu la r ,  60-80% honey-brown o l i v i n e ,  
rounded, i n  p o i k i l i t i c  g rey  pyroxene and m a g n e t i t i c  
ma t r i x ,  magnet i te  a l t e r i n g  t o  hemat i te  i n  a  few gra ins ,  
more o l i v i n e  than uphole bu t  o the rw i se  s i m i l a r  

- 10% 1 igh t -g reen  t o  greenish-brown se rpen t i n i zed  
p e r i d o t i t e  as uphole,  o l i v i n e s  a l l  o r  p a r t l y  preserved 

- 2-3% l i t h i c  fragments 

- 2-3% feldspar-quartz-diopside? c h i p s  as 35-40 uphole 

45-50 angu la r  fragments, s i m i l a r  t o  40-45 uphole b u t  w i t h  more 
hemat i te  i n  p e r i d o t i t e  

50-55 angular  f ragments as 45-50 uphole 

55-60 angular  f ragments 

- 50% dark-grey m a g n e t i t i c  p e r i d o t i t e  w i t h  hemat i te  
a1 t e r a t i o n  

- 30% pale-green v e r y  f i n e  g ra ined  g r a n u l a r  rock ,  hard 
s i l i c i f i e d  s e r p e n t i n i t e  o r  pyroxene o r  v i t r i c  t u f f  
xenol i t h ?  

- 15% se rpen t i n i zed  p e r i d o t i t e  as above 

- 2-3% w h i t e  fe ldspar-pyroxene o r  o l i v i n e  fragments as 
above (a1 t e r a t i o n  o r  dyke?) 

- 1-2% l i t h i c  f ragments:  qua r t z ,  t u f f s ,  g r a n o d i o r i t e  

Oct. 3  50 2-10 f r o z e n c l a y e y t i l l  ( s amp le5 -10 ) ; lO-50pe r ido t i t e  
(samples 10-15, 15-20, 20-25, 25-30, 30-35, 35-40, 
40-45, 45-50) 

O f f i c e  

10-15 angu la r  f ragments coated w i t h  grey-green s t i c k y  c l a y  

HALFERDAHL k ASSOCUTES LTD. 



I A2 1  

APPENDIX 4: CONTINUED 

1 Date To ta l  
Loca t ion  1987 Depth 

I ( f t .  
Notes 

- 80% dark-grey t o  brownish-grey f i ne -g ra ined  
hypid iomorphic  g r a n u l a r  m a g n e t i t i c  p e r i d o t i t e ,  
60-80% rounded brown 01 i v i n e s  i n  p o i  k i  1  i t i c  g rey  
pyroxenes, and 5-1 0% magnet i te  i n  p laces a1 t e r e d  
t o  hemat i te  

- 15% grey-green s e r p e n t i n i z e d  p e r i d o t i t e  as above, 
i n  va r i aus  s t a t e s  o f  a l t e r a t i o n :  g e n e r a l l y  pyroxenes 
a1 t e r e d  most l e a v i n g  01 i v i n e s  more o r  l e s s  i n t a c t ,  some 
fragments o f  grey-green se rpen t i ne  w i t h  magnet i te  specks 

- 2-3% l i t h i c  f ragments,  mos t l y  ma f i c  t u f f  and a r g i l l i t e  

- 2-3% c h l o r i t i c  qua r t z  and c h e r t  ( v i t r i c  t u f f ? )  

15-20 angu la r  f ragments 

- 80% dark-grey m a g n e t i t i c  p e r i d o t i t e  as uphole 

- 5% se rpen t i n i zed  p e r i d o t i t e  as above 

- 10% green semi t ransparent  s e r p e n t i n i t e ,  some c h r y s o t i l e  

- 2-3% pale-green c h e r t y  t u f f ,  some c r y s t a l  f ragments 

- 2-3% assor ted  l i t h i c  f ragments 

20-25 angu la r  fragments 

- 90% p e r i d o t i t e  as uphole 

- 5% a1 t e r e d  p e r i d o t i t e  as uphole 

- 2-3% s e r p e n t i n i t e  as uphole 

- 1-2% 1  i t h i c  f ragments,  mos t l y  m a f i c  t u f f  

25-30 angular  f ragments 

- 50% dark-grey p e r i d o t i t e  as uphole,  abundant hemat i te  
a1 t e r a t i o n  

- 40% a l t e r e d  green, grey-green, ye l low-green s e r p e n t i n i z e  
p e r i d o t i t e  as i n  p rev ious  samples 

- 5% s e r p e n t i n i t e  as uphole 

- 2-3% 1  i t h i c  f ragments 

- 1% c h l o r i t i c  q u a r t z  ( v e i n l e t s )  

30-35 angu la r  f ragments 

- 65% f r e s h  p e r i d o t i t e ,  hemat i te  a l t e r a t i o n  common 

- 30% a l t e r e d  and s e r p e n t i n i z e d  p e r i d o t i t e  

HALFERDAHL k ASSOCIATES LTD 
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APPENDIX 4: CONTINUED 

To ta l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

- 2-3% s e r p e n t i n i t e  as uphole 

- 1-2% l i t h i c  f ragments 

35-40 angu la r  f ragments,  s i m i l a r  t o  30-35 b u t  w i t h  about  
5% 1  i t h i c  f ragments,  ma in l y  m a f i c  t u f f  ( v i t r i c  and 
c r y s t a l  ) 

40-45 angu la r  fragments, as i n  30-35 uphole b u t  75% p e r i d o t i t e  
much w i t h  se rpen t i n i zed  f r a c t u r e  surfaces 

- 20% se rpen t i n i zed  p e r i d o t i t e  

- 2-3% dark-green s e r p e n t i n i t e  

- 2-3% 1  i t h i c  f ragments 

45-50 angu la r  f ragments as above b u t  80-85% p e r i d o t i t e  w i t h  
hemat i te  a l t e r a t i o n ,  10-15% se rpen t i n i zed  p e r i d o t i t e  

- 2-3% dark-green s e r p e n t i n i t e  

- 1-2% l i t h i c  f ragments 

Sept.22 34 2-12 f r o z e n c l a y e y t i l l  ( s amp le6 -12 ) ;12 -34pe r ido t i t e  
w i t h  much w h i t e  powder ( f a u l t ? )  from 18-29 (samples 
12-18, 18-24, 24-29, 29-34) 

O f f i c e  

12-18 angu la r  f ragments h e a v i l y  coated w i t h  damp, dark -  
grey-green s t i c k y  c l a y  w i t h  humus 

- 95% dark-grey o r  grey-brown, f ine-g ra ined  magneti t i c  
p e r i d o t i t e  o r  d u n i t e ,  70-90% rounded honey-brown 
t o  g reen ish-ye l low o l i v i n e  i n  p o i k i l i t i c  g rey  pyroxene 
matrix,about 5% i n t e r s t i t i a l  magnet i te  a l t e r e d  t o  
hemat i te  i n  some places, s l  i ckens ides  common, v e r y  
m inor  reddish-brown mica, ext remely  sparse i r o n  
su l  f i des  

- 2-3% s e r p e n t i n i t e ,  ye l low-green t o  dark-green, 
t r a n s l u c e n t ,  f i b r o u s  i n  p laces 

- 1-2% l i t h i c  f ragments,  ma in l y  quar tz  and m a f i c  t u f f  
o r  f l o w  fragments 

18-24 s o f t  1 igh t -g reen  c l a y  ( se rpen t i ne )  w i t h  10-1 5% angu la r  
r o c k  fragments ma in l y  of g r i t  s i z e  ( f a u l t ? )  

--50% p e r i d o t i t e  and d u n i t e  as uphole, w i t h  hemat i te  
common 

- w 2 0 %  p e r i d o t i t e  p a r t l y  a l t e r e d  t o  s e r p e n t i n i t e  i n  
va r i ous  stages 

HALFERDAHL k ASSOClATFS LTD 
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To ta l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

- ~ 3 0 %  l i g h t - g r e e n  s o f t  s e r p e n t i n i t e  w i t h  f i n e l y  
d isseminated magnet i te  specks, some l a y e r i n g ,  some 
s l  i c kens ides  

- 1-2% l i t h i c  f ragments:  ma in l y  mafic t u f f s  and q u a r t z  

24-29 s o f t  1  i gh t -g reen  c l a y  ( se rpen t i ne )  w i t h  10-1 5% angul a r  
r o c k  fragments as uphole (mos t l y  g r i t )  ( f a u l t ? )  s i m i l a r  
t o  18-24 uphole b u t  30-40% p e r i d o t i t e  and d u n i t e  

- 20-30% p e r i d o t i t e  p a r t l y  a l t e r e d  t o  s e r p e n t i n i t e  

- 30-40% l i g h t - g r e e n  s o f t  s e r p e n t i n i t e  

- 1-2% p a r t l y  rounded fragments of m a f i c  v i t r i c  t u f f  t o  
more than 1 cm i n  s ize.  Samples 18-24 and 24-29 appear 
t o  i n t e r s e c t  a  f a u l t  w i t h  s i g n i f i c a n t  r e t r og rade  
a l t e r a t i o n  corresponding w i t h  a  t r ough  on t h e  
magnetometer p r o f i l e .  

29-34 angu la r  f ragments w i t h  some s t i c k y  grey-green c l a y  
c o a t i n g  

- 80% p e r i d o t i t e  as 12-18 uphole 

- 10% p a r t l y  se rpen t i n i zed  p e r i d o t i t e  as uphole 

- 5 7 %  l i g h t - g r e e n  s e r p e n t i n i t e  as uphole 

- 1-2% l i t h i c  f ragments 

575 S Sept. 29 44 2-12 f r ozen  c l a y e y  t i l l  (sample 6-12); 12-44 p e r i d o t i t e  
(sampl es 12-18, 18-24, 24-29, 29-34, 34-39, 39-44) 

O f f i c e  

12-18 angu la r  f ragments coated w i t h  dark-grey-green c l a y  

- 95% dark-grey-brown f i ne -g ra ined  m a g n e t i t i c  p e r i d o t i t e ,  
50-75% brown o r  yel low-brown rounded o l i v i n e  i n  
p o i  k i l  i t i c  dark-grey pyroxene m a t r i x ,  about 5% 
magnet i te  a1 t e r e d  l o c a l  l y  t o  hemat i te  

- 2-3% s e r p e n t i n i z e d  p e r i d o t i t e ,  o l i v i n e s  s t i l l  l a r g e l y  
i n t a c t ,  w i t h  pyroxene a l t e r e d  t o  pa le -b lu ish -g reen  
se rpen t i ne  

- 1-2% l i t h i c  f ragments:  v i t r i c  t u f f s ,  g r a n o d i o r i t e ,  
s i l t s t o n e ,  quar tz ,  f ragment o f  r hodoch ros i t e  

18-24 angu la r  f ragments 

- 90% p e r i d o t i t e  as uphole 

- 5-7% se rpen t i n i zed  p e r i d o t i t e  as upho le  
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APPENDIX 4: CONTINUED 

To ta l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

- 1-2% l i t h i c  f ragments m a i n l y  qua r t z  which may be 
ve in1 e t s  i n  bedrock, a few l a r g e r  rounded fragments 
o f  ma f i c  v o l c a n i c s  and s i l  t s t o n e  

24-29 angu la r  fragments, s i m i l a r  t o  18-24 uphole b u t  more 
a1 t e r e d  

- 50% p e r i d o t i t e  as 12-18 uphole 

- 45% p a r t l y  s e r p e n t i n i z e d  p e r i d o t i t e  as uphole w i t h  
01 i v i n e  and some p a r t s  o f  p o i  k i l  i t i c  pyroxene preserved, 
magnet i te  a1 t e r e d  t o  hemat i te  i n  p laces 

- 2-3% s e r p e n t i n i  t e  dark-green, p a r t l y  f i r b r o u s  

- 1-2% 1 i t h i c  f ragments,  i n c l u d i n g  qua r t z  

29-34 angu la r  f ragments 

- 50% p e r i d o t i t e  as uphole 

- 30% p a r t l y  s e r p e n t i n i z e d  p e r i d o t i t e  as uphole 

- 15% w h i t e  "gabbro" : w h i t e  f e l d s p a r  w i t h  pale-brown 
l a t h s  o f  amphi bo le  ( t r emo l  i t e ? )  , some fragments of 
f r e e  quar tz ,  p robab ly  a smal l  a p l i t e  v e i n  w i t h  
a1 t e r a t i o n  on borders s i m i l a r  t o  35-40 i n  555 S and 
560 S 

- 2-3% l i t h i c  fragments 

34-39 angu la r  f ragments 

- 50% p e r i d o t i t e  as uphole 

- 40-45% p a r t l y  s e r p e n t i n i z e d  p e r i d o t i t e  

- 2-3% wh i t e  "gabbro" ch ips ,  m o s t l y  w i t h  some p a r t l y  
a s s i m i l a t e d  p e r i d o t i t e  

- 2-3% l i t h i c  fragments 

39-44 angu la r  f ragments as 34-39 uphole b u t  w i t h  no "gabbro" 
ch ips  

Sept. 22 34 2-12 f r ozen  c l ayey  t i l l  (sample 6-12); 12-34 p e r i d o t i  t e  
(samples 12-18, 18-24, 24-29, 29-34) 

O f f i c e  

12-18 ma in l y  angu la r  f ragments coated w i t h  grey-green c l a y  

- 65% dark-grey f i n e - g r a i n e d  m a g n e t i t i c  p e r i d o t i t e ,  
hyp id iomorphic  g ranu la r ,  60-75% brown o l i v i n e  i n  
p o i k i l i t i c  dark-grey pyroxene w i t h  5% i n t e r s t i t i a l  
magnet i te  

HALFERDAHL Ir ASSOCIATES LTD 
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APPENDIX 4: CONTINUED 

To ta l  
Locat ion Date 987 Depth 

( f t . )  
Notes 

- 30% p a r t l y  a1 t e r e d  ( s e r p e n t i  n i  zed) p e r i d o t i  t e ,  01 i v i n e  
phenocrysts l a r g e l y  i n t a c t  i n  l i g h t - g r e e n  o r  b l u i s h -  
green serpen t ine  m a t r i x ,  v a r i a b l e  amounts o f  a l t e r a t i o n  

- 5% rounded l i t h i c  f ragments:  g r a n o d i o r i t e ,  m a f i c  t u f f s ,  
ma f i c  f l ows  (N i  k o l a i ?  greenstone),  qua r t z  

18-24 angu la r  f ragments 

- 60% p e r i d o t i t e  as uphole 

- 30% p a r t l y  s e r p e n t i n i z e d  p e r i d o t i t e  

- 5-8% w h i t e  "gabbro" as i n  p rev ious  samples: w h i t e  
f e l d s p a r  w i t h  30-50% pale-grey-brown amphibole o r  
pyroxene (a1 t e r a t i o n ? )  

- 2-3% 1 i t h i c  f ragments 

24-29 angular  f ragments,  as uphol e  

- 80% p e r i d o t i t e  
- 20% p a r t l y  a1 t e r e d  se rpen t i n i zed  p e r i d o t i t e  

- 1-2% assor ted  l i t h i c  f ragments 

29-34 angular  fragments 

- 40-50% p e r i d o t i  t e  as uphol e, unal  t e r e d  

- 40-50% p a r t l y  se rpen t i n i zed  p e r i d o t i t e  as descr ibed  
uphol e  

- 1% l i t h i c  f ragments 

Sept. 29 44 2-12 f rozen c l ayey  t i 1  1  (sample 6-12); 12-44 p e r i d o t i  t e  
(sarnpl es 12-1 8, 18-24, 24-29, 29-34, 34-39, 39-44) 

O f f i c e  

12-18 angular  f ragments w i t h  heavy c o a t i n g  o f  s t i c k y  dark -  
grey-green c l a y  

- 40% dark-grey m a g n e t i t i c  f i n e - g r a i n e d  p e r i d o t i t e  as i n  
prev ious hol  es , some a1 t e r a t i o n  of  m a t r i x  pyroxenes t o  
serpent ine,  numerous s l  i ckens ides  

- 55-60% p a r t l y  t o  a lmost  comple te ly  se rpen t i n i zed  
p e r i d o t i t e ,  pa le-green o r  pa le -b lu ish -g reen  se rpen t i ne  
m a t r i x  w i t h  more o r  l e s s  a l t e r e d  brown o l i v i n e s  

- 1-2% rounded l i t h i c  f ragments:  green v i t r i c  and c r y s t a l  
t u f f s ,  p i n k  g r a n i t e ,  w h i t e  g r a n o d i o r i t e ,  qua r t z  

18-24 angular  f ragments w i t h  m inor  grey-green c l a y  c o a t i n g  
as 12-18 uphole,  v i r t u a l l y  no s u l f i d e s  observable;  
almost a l l  l i t h i c  f ragments o f  m a f i c  c r y s t a l  t u f f s  
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APPENDIX 4: CONTINUED 

To ta l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

24-29 angu la r  fragments as 12-18 uphole,  more abundant 
s l  i ckens ides  w i t h  se rpen t i ne  and quar tz  on s l  i p  su r faces  

29-34 angu la r  fragments as 12-18 uphole b u t  w i t h  50-60% 
u n a l t e r e d  o r  o n l y  s l i g h t l y  se rpen t i n i zed  p e r i d o t i t e ,  
1-2% p a r t l y  rounded l i t h i c  f ragments i n c l u d i n g  severa l  
o f  l i gh t -b rown  c h e r t y  v i t r i c  t u f f  

34-39 angu la r  fragments as 29-34 uphole 

39-44 angu la r  f ragments as 29-34 uphole i n c l u d i n g  rounded 
brown v i t r i c  t u f f  fragments, no s i g n i f i c a n t  change i n  
rock  t ype  o r  s u l f i d e s ;  p l a t i num concent ra t ions  may be 
r e l a t e d  t o  s e r p e n t i n i z a t i o n  ad jacen t  t o  f a u l t  i n  h o l e  
570 S 

Sept. 22 30 2-6 f rozen  c l ayey  t i 1  1  ; 6-1 0 un f rozen  sandy t i 1  1  ; 10-30 
p e r i d o t i  t e  (sampl es 6-1 2, 12-1 8, 18-24, 24-30) 

O f f i c e  

6-12 angular  and rounded fragments coated i n  s t i c k y  grey-  
green c l a y  

- 60% angu la r  dark-grey m a g n e t i t i c  p e r i d o t i t e ,  f i n e -  
gra ined,  60-80% rounded honey-brown o l i v i n e  i n  
p o i k i l i t i c  g rey  pyroxenes, 5 1 0 %  magnet i te  

- 20% p a r t l y  se rpen t i n i zed  p e r i d o t i t e  as i n  ad jacen t  
ho l  es 

- 20% rounded fragments as above f rom t i l l  

- 1-2% r u s t y  b i o t i t e  g r a n o d i o r i t e  as rounded fragments 

12-18 angu la r  f ragments w i t h  about  1% rounded fragments 

- 40% p e r i d o t i t e  as 6-12 uphole 

--60% p a r t l y  se rpen t i n i zed  p e r i d o t i t e  as uphole, some 
h e m a t i t i c  a l t e r a t i o n  

- ~ 1 %  assor ted  1 i t h i c  f ragments:  g r a n o d i o r i t e ,  m a f i c  
t u f f ,  s e r p e n t i n i t e  

18-24 angu la r  f ragments as 12-18 uphole 

24-30 angu la r  f ragments as uphole w i t h  1-2% s e r p e n t i n i t e  
fragments, abundant s l  i ckens ides  

Sept. 29 44 2-1 0 f r ozen  c l a y e y  t i 1  1  ; 10-44 p e r i d o t i t e  (samples 10-18, 
18-28, 28-38 , 38-44) 

O f f i c e  

10-1 8 angul a r  f ragments coa'ted w i t h  01 ive-green c l a y  

- 70% dark-grey f i ne -g ra ined  m a g n e t i t i c  p e r i d o t i t e  as i n  
p rev ious  ho les,  many s l i c kens ides ,  minor  h e m a t i t i c  
a1 t e r a t i o n  

HALFERDAHL k ASSOClATES LTD. 
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APPENDIX 4: CONTINUED 

To ta l  
Loca t ion  Date 987 Depth 

( f t . )  
Notes 

- 25% p a r t l y  se rpen t i n i zed  p e r i d o t i t e ,  m a t r i x  a l t e r e d  t o  
l i g h t - b l u e - g r e e n  c h l o r i t e  m inera ls ,  o l i v i n e s  q u i t e  
f r e s h  

- 5% mixed l i t h i c  f ragments some p a r t l y  rounded i n  
serpen t ine ,  g r a n o d i o r i t e ,  ma f i c  and f e l s i c  t u f f s  

18-28 angu la r  f ragments w i t h  m inor  c l a y  c o a t i n g  as 10-18 
uphole b u t  about  ha l f  f r esh  and h a l f  p a r t l y  a l t e r e d  
p e r i d o t i  t e ,  1-2% 1  i t h i c  f ragments i n c l u d i n g  v e i n  qua r t z  

28-38 angu la r  f ragments as uphole 

38-44 angu la r  fragments s i m i l a r  t o  uphole b u t  about 60% 
se rpen t i n i zed  p e r i d o t i t e  w i t h  widespread h e m a t i t i c  
a1 t e r a t i o n  o f  magnet i te ,  numerous s l  i ckens ides  

S e p t  29 7  2-7 c layey  t i l l  

Sept. 22 16 2-1 1  c l ayey  t i 1  1  
(sample 11 - 

O f f  i c e  

11 -16 angu la r  and 
green c l a y  

(no sample) 

(sample 6-11 ) ;  11 -1 6  un f rozen  sandy t i l l  
16 ) ;  16 unfrozen c l ayey  t i l l  

rounded fragments coated w i t h  damp o l i v e -  

- 40% dark-grey-brown f i n e - g r a i n e d  m a g n e t i t i c  p o i  k i l  i t i c  
p e r i d o t i t e ,  w i t h  a l t e r a t i o n  o f  magnet i te  t o  hemat i te  i n  
many fragments 

- 30% p a r t l y  se rpen t i zed  p e r i d o t i t e  as 
s e r p e n t i n i z a t i o n  o f  m a t r i x ,  numerous 

- 10% s e r p e n t i n i t e  

- 10% asso r ted  v o l c a n i c  f ragments:  maf 
t u f f s  and p o r p h y r i t i c  f l ows ,  hemat i te  
f rom N i k o l a i  Format ion)  

above, 
s l  i ckens ides  

i c  and f e l s i c  
(ma in ly  de r i ved  

- 5% sedimentary f ragments and s c h i s t s :  l imestone,  c h e r t ,  
a r g i l l i t e ,  b i o t i t e  s c h i s t  

- 5% g r a n o d i o r i t e  and quar tz  

(Th i s  sample appears t o  be p a r t  t i l l ,  p a r t  p e r i d o t i t e  
bedrock.) 

Sept. 22 30 2-12 f rozen  c l a y e y  t i 1  1  (sample 6-12) ; 12-24 unfrozen sandy 
t i 1  1  (samples 12-18 and 18-24); 24-30 p e r i d o t i t e  
(sampl e  24-30) 

O f f i c e  

24-30 angu la r  f ragments w i t h  minor  grey-green c l a y  c o a t i n g  

- 35% p e r i d o t i t e  as i n  p rev ious  ho les 

- 60-65% p a r t l y  se rpen t i zed  p e r i d o t i t e  as i n  p rev ious  
ho l  es 

HALFERDAHL k ASSOClATES. LTD. 



APPENDIX 4: CONTINUED 

To t a  1 
Locat i o n  Date 987 Depth 

( f t .  
Notes 

- 1 -2% assor ted  1 i t h i c  f ragments,  p a r t l y  rounded 

Aug. 7 27 2-12 c layey  t i 1  1 ; 12-27 p e r i d o t i t e ,  dark-grey-green 
t o  b lack,  10% magnet i te  (samples 12-1 7 and 17-27) 

O f f i c e  

17-27 ma in l y  angu la r  f ragments 

- 95% p e r i d o t i t e  and se rpen t i zed  p e r i d o t i t e  as i n  617 S 

- 5% assor ted  p a r t l y  rounded l i t h i c  fragments: g r a n o d i o r i t t  
ma f i c  and f e l s i c  t u f f s ,  c h e r t ,  a r g i l l i t e  

Aug. 7 14 2-14 c layey  t i l l  (sample 8-14);  14 abandoned because o f  
cav ing  c l a y  

Aug. 8 40 2-12 frozen c l ayey  t i l l  ; 12-18 sandy pebbly  t i l l  (sample 12- 
18) ;  18-21 wet sandy pebbly  c l a y e y  t i l l  (sample 18-21 ),  
21 -40 sandy pebbly  channel depos i t s  (sampl e 21 -40) 

Nov. 19 20 2-20 c layey  t i 1  1 (sample 15-20) 

Dec. 3 70 2-20 c layey  t i 1  1 ; 20-70 channel depos i t s  (sampl es 20-30, 
30-40, 40-50, 50-60, 60-70) 

O f f i c e  

60-70 angu la r  and rounded fragments coated w i t h  grey-green 
c l a y  

- 40% green f i n e l y  c r y s t a l l i n e  s e r p e n t i n i t e ,  some p ieces 
w i t h  re1  i c t  01 i v i n e  c r y s t a l s ,  resembl i n g  a1 t e r e d  
p e r i d o t i  t e  

- 30% dark-grey f i n e - g r a i n e d  m a g n e t i t i c  p e r i d o t i t e  as i n  
prev ious ho les,  some s e r p e n t i n i z a t i o n  o f  m a t r i x  pyroxenes 
some hemat i te  

- 10% quar tz ,  some w i t h  b i o t i t e  and hornblende c r y s t a l s  
embedded, p robab ly  f rom g r a n o d i o r i t e ,  some r u s t y  

- 10% assor ted  sedimentary f ragments:  1 imestone, a r g i l l  i t e ,  
che r t ,  and minor  b i o t i t e  s c h i s t  

- 3% assor ted  m a f i c  t u f f  and green t o  pu rp le  porphyry  
mos t l y  de r i ved  f rom N i  k o l a i  Format ion 

- 5% g r a n o d i o r i t e  

Th i s  sample had f a i r l y  low c l a y  con ten t  and appears t o  be 
stream grave l  r a t h e r  than  t i 1  1 . 

Aug. 9 40 2-22 f rozen  c l ayey  t i l l  (sample 11 -22) ; 22-30 f r ozen  channel 
depos i t  sandy t o  g r a v e l l y  w i t h  some round pebbles, coarse 
gra ined,  20% qua r t z ,  f e l d s p a r ,  c h e r t ,  30% b l a c k  m ine ra l s ,  
20% p e r i d o t i  t e ,  30% g r a n o d i o r i  t e ,  p y r i t i c  and r u s t y -  
weather ing fragments (sampl e 22-30) ; 30-40 f r ozen  channel 
depos i t ,  s i l t y  t o  sandy t o  pebbly,  c l ayey  (sample 30-40) 

HALFERDAHL & ASSOCIATES LTU 
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APPENDIX 4: CONTINUED 

Tota l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

Sept. 21 45 2-19 f r ozen  c l a y e y  t i l l  (sample 7-19); 19-45 f r ozen  channel 
depos i ts  (samples 19-25, 25-35, 35-45) ; 45 unfrozen, 
water,  cav ing  

Of f i ce  

35-45 angu la r  and rounded fragments coated w i t h  grey-green 
c l ay ,  v e r y  s i m i l a r  t o  60-70 i n  720 SR except  about 
20-25% p e r i d o t i  t e ,  and 10-1 5% maf ic  t u f f s  and f l ows  
i n c l u d i n g  about  1-2% hemat i te  fragments 

Aug. 9  40 2-19 frozen c l ayey  t i l l  (sample 12-19); 19-40 f r ozen  channel 
depos i ts ,  ma f i c  rocks,  quar tz ,  f e l dspa r ,  o l i v i n e ? ,  
30% b l a c k  m ine ra l s  i n c l u d i n g  magnet ics,  30% p e r i d o t i t e ,  
20% qua r t z  and f e l dspa r ,  20% o t h e r  l i t h o l o g i e s :  redd ish ,  
1  igh t -g reen ,  orange g r a n o d i o r i t e  (sample 19-40) 

O f f  i c e  

19-40 ma in l y  p a r t l y  rounded fragments coated w i t h  grey-green 
c l a y  

- 45% assor ted  green t o  p u r p l e  banded t u f f s ,  l a p i l l i  t u f f s  
and p o r p h y r i t i c  rocks,  i n c l u d i n g  g r a n u l a r  hemat i te  o f  
N i  k o l a i  Format ion 

- 20% green s e r p e n t i n i t e  

- 10% dark-green p e r i d o t i t e  

- 10% ma f i c  and f e l s i c  t u f f s ,  c h e r t y  t u f f s  (Permian) 

- 10% quar tz ,  some w i t h  b i o t i t e  and hornblende 

- 5% g r a n o d i o r i t e  

Aug. 9  40 2-17 f rozen  c l ayey  t i l l  (sample 9-17); 17-26 f r ozen  channe 
depos i ts ,  sandy g r a v e l l y ,  quar tz ,  f e l d s p a r ,  gabbro, 
p e r i d o t i t e ,  magnet i te  (sample 17-26); 26-28 1  i g h t -  
co lo red  boulder  (sampl e  26-28) ; 28-40 f r ozen  channel 
depos i ts ,  sandy, s i l t y ,  pebbly,  20% qua r t z  and 
f e l dspa r ,  60% p e r i d o t i t e  and magnet i te ,  20% o t h e r  
(sampl e  28-40) 

O f f i c e  

17-26 ma in ly  p a r t i a l l y  rounded fragments up t o  1% cm, v e r y  
s i m i l a r  t o  those i n  920 S, hard,mafic t u f f s ,  10% 
p e r i d o t i t e ,  20% c h e r t y  Permian t u f f s  

Rounding and r e s i s t a n c e  t o  weather ing o f  most 
1  i tho1 o g i  es suggest stream grave l  s  (channel ). 

HALFXRDAHL & ASSOCIATES LTD. 



APPENDIX 4: CONTINUED 

Tota l  
Loca t i on  Date 987 Depth 

( f t . )  
Notes 

960 S  Aug. 21 

1000 S  Aug. 21 

1 0 4 0 s  Aug. 9  

1 1 2 0 s  Aug .21  

1120 S  Nov. 14 

1160 S Aug. 21 

at tempted t o  d r i l l  deeper t o  reach bottom o f  channel 
b u t  motor  mechanism on d r i l l  f a i l e d  a t  35, no no tes  
n o r  sampl es 

2-1 6  f r ozen  c l a y e y  t i 1  1  (sample 6-1 6 )  ; 16-65 f rozen  channel 
depos i t s ,  30% p e r i d o t i t e ,  20% b lack  minera ls ,  10% 
g r a n o d i o r i t e ,  10% quar tz  and fe ldspar ,  30% o t h e r s  
(sampl es 7 6-30, 30-35, 35-40, 40-45, 45-65) 

Of f i ce  

40-45 f i n e  g r i t ,  p a r t i a l l y  rounded i n  abundant s t i c k y  o l i v e -  
g rey  c l a y  ( t i l l ? )  

- 80% h e m a t i t i c  green t o  pu rp le  t u f f ,  l a p i l l i  t u f f ,  and 
porphyry  (N i  k o l a i  ) 

- 10% quar tz  and g r a n o d i o r i t e  

- 5% p e r i d o t i t e  

- 5% assor ted  sedimentary fragments 

2-19 f r ozen  c l ayey  t i l l  (sample 12-19);  19-25 un f rozen  
c l ayey  t i 1  l ?  (no sample); 25 abandoned 

2-16 f r ozen  c l ayey  t i l l  (sample 6-16); 16-45 f rozen? channel 
depos i ts ,  20% qua r t z  and f e l dspa r ,  30% b lack  m ine ra l s  
30% p e r i d o t i t e ,  20% o t h e r  1  i t h o l o g i e s  (sample 16-45) 

2-1 1  f r ozen  c l ayey  t i 1  1  ; 11 abandoned because o f  unfrozen 
c l a y  

2-1 6  f r ozen  c l a y e y  t i l l  (sample 5-1 6 ) ;  16-50 f r ozen  channel 
depos i ts ,  40% b l a c k  minera ls ,  20% quar tz  and f e l dspa r ,  
40% 1  i t h i c  f ragments o f  g r a n o d i o r i t e ,  p e r i d o t i t e ,  
r e d d i s h  f e l d s p a r s ?  (samples 16-30, 30-38, 38-44, 44-49, 
49-50) ; 50-55 bedrock ( p e r i d o t i  t e ? )  , 30% b lack  minera l  s  
i n c l u d i n g  magnet i te ,  40% qua r t z  and f e l dspa r ,  30% 1  i t h i c  
f ragments:  g r a n o d i o r i t e ,  p e r i d o t i t e ,  o the rs  (sample 
50-55) 

O f f  i c e  

50-55 angu la r  f ragments coated w i t h  g rey  c l a y  

- 40% quar tz ,  hornb l  ende, magnet i te ,  e p i d i  t e  r o c k  (qua r t z  
d i o r  i t e )  

- 60% c l e a r  t o  m i l k y  quar tz  

- 10-20% eu hedra l  b l  ac k  hornbl  ende 

- 10-20% f i ne-gra i ned  b lack  magnet i te  

- 5-10% ep ido te  appa ren t l y  ve ins  i n  con tac t  zone 

- 35% dark-grey f i n e - g r a i n e d  magnet ic p e r i d o t i t e  as i n  
p rev ious  ho l  es 

HhLFERDAHL k ASSOCIATES LTD. 
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APPENDIX 4: CONTINUED 

To ta l  
Loca t ion  1987 Date Depth 

( f t .  
Notes 

1 2 0 0 s  Aug. 9  

1240 S Aug. 9 

1280 S  Aug. 21 

1 2 8 0 s  Nov .14  

1320 S  Aug. 9 

1320 S  Aug. 21 

1360 Aug. 10 

- 15% ye1 lowish-whi  t e  c a l c i t e  w i  t h  m inor  hornblende 
and ep ido te  i n c l u s i o n s  appa ren t l y  f rom ve ins  

- 5% pale-green s e r p e n t i n i t e ,  p a r t l y  f i b r o u s  

- 5% assor ted  p a r t l y  rounded t o  rounded l i t h i c  fragments, 
ma in l y  p u r p l e  t o  green v o l c a n i c  f ragments and hemat i te  
(p robab ly  N i  k o l a i  Format ion)  

Th is  sample i s  p robab ly  p a r t l y  bedrock because o f  t h e  
angu la r  f ragments w i t h  a d d i t i o n s  f rom uphole channel 
depos i ts .  

25 2-1 5  f r ozen  c l a y e y  t i l l  (sample 7-1 5) ;  15-22 channel depos i t s  
va r i ous  1  i tho1 o g i  es, subrounded t o  2  cm (sampl e  15-22) ; 
22-25 un f rozen  w i t h  water :  abandoned ( n o t  sampl ed) 

20 2-1 5  f r ozen  c l ayey  t i l l  (sample 8-1 5 ) ;  15-20 unfrozen c l ayey  
t i 1  1  (sample 15-20) 

45 2-16 f rozen  c l a y e y  t i 1  1  (sample 5-1 6 ) ;  16-45 channel depos i t s '  
p e r i d o t i t e ,  g r a n o d i o r i t e ,  b l a c k  m i n e r a l s  i n  about equal 
amounts, l e s s  c h e r t ,  i r o n - s t a i n e d  qua r t z ,  vo l can i cs  
(samples 16-18, 18-25, 25-45) 

O f f i c e  

25-45 angu la r  f ragments coated w i t h  grey c l a y  

- 50% l i g h t - g r e y  medium-grained gabbro, hyp id iomorphic  
g ranu la r  

- 20% qua r t z ,  c l e a r  t o  m i l k y ,  w i t h  o r  w i t h o u t  hornblende 
and ep ido te  ( v e i n s ? )  

- 20% pa le - ye l l ow  s e r p e n t i n i t e ,  f i b r o u s  t o  suc ros i c  
t e x t u r e  w i t h  r e 1  i c t  green 01 i v i n e  c r y s t a l  s  

- 5% ye1 1  owi sh-whi t e  c a l  c i t e  

- 5% 1  i t h i c  f ragments,  p a r t l y  rounded, ma in l y  va r i ous  
1  i t h o l o g i e s  o f  N i  k o l a i  Format ion 

Th i s  sample may i n c l u d e  bedrock i n  i t s  lower  p a r t .  

12 2-12 frozen c l a y e y  t i l l  (no sample); 12 unfrozen cav ing  c l a y  

16 2-16 f r ozen  c l a y e y  t i 1  1  (sample 8-16); 16 abandoned when d r i l '  
b roke down 

25 2-17 f r ozen  c l a y e y  t i l l  (sample 5-17); 17-25 channel depos i t s  
20% qua r t z  and f e l dspa r ,  30% b lack  m ine ra l  s, 20% 
p e r i d o t i t e ,  20% p i n k  and w h i t e  g r a n o d i o r i  t e ,  10% o t h e r s  
(sample 17-25); 25 un f rozen  cav ing  m a t e r i a l  and water  

30 2-15 f r ozen  c l a y e y  t i l l; 15-17 un f rozen  c l ayey  t i l l  (sample 
5-17); 17-30 channel depos i ts ,  40% qua r t z  and f e l dspa r ,  

HALFERDAHL k ASSOCIATES LTD 
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To ta l  
Date Depth Loca t ion  987 

( f t * )  
Notes 

1400 S Aug. 10 

1 4 4 5 s  Aug.17  

10% magnet i te ,  40% p e r i d o t i t e  and g r a n o d i o r i t e ,  10% 
o the rs  (sampl e  17-30) 

O f f i c e  

17-30 angu la r  fragments, some rounded, coated w i t h  g rey  c l a y  
(channel d e p o s i t s )  

- 20% g r a n o d i o r i t e  

- 20% p e r i d o t i t e  

- 10% s e r p e n t i n i t e  

- 15% l i g h t - g r e y  p y r i t i c  t u f f  

- 15% green m i c r o c r y s t a l  1  i n e  t u f f  

- 10% green t o  p u r p l e  f l o w  rocks ,  hemat i te  

- 5% quar tz  

- 5% c a l c i t e  

30 2-20 f rozen  c l ayey  t i 1  1  (sample 5-1 5 )  ; 20-30 channel 
depos i t s?  80% p e r i d o t i  t e  (samples 15-24 and 24-30) 

O f f i c e  

15-24 angu la r  and p a r t y  rounded fragments coated w i t h  g rey -  
green c l a y  

- 40% p e r i d o t i t e  

- 10% g r a n o d i o r i t e  

- 10% s e r p e n t i n i t e  

- 10% 1  i g h t - g r e y  p y r i t i c  t u f f  

- 10% green m i c r o c r y s t a l l i n e  t u f f  

- 10% N i  k o l a i  f l ows :  po rphy r i es  and amygdaloidal  b a s a l t ,  
green t o  purp le ,  some hemat i te  

- 5% quar tz  

- 5% c a l c i t e  

The rounded fragments suggest t h a t  p robab ly  t h e  upper 
p a r t  o f  t h i s  sample c o n s i s t s  of  channel depos i ts .  

26 2-1 5  f r ozen  c l ayey  t i 1  1  (sample 5-1 5 )  ; 15-20 metamorphosed 
p i n k  g r a n o d i o r i t e ,  30-60% p i n k  f e l d s p a r ,  20-30% 
ep ido te ,  10-20% hornbl  ende (sampl e  15-20) ; 20-23 
con tac t  rocks,  10% magnet i te ,  abundant 01 i v i n e  and 
p e r i d o t i t e ,  b i o t i t e  s c h i s t ,  hornblende (sample 20-23); 
23-26 s c h i s t ,  b i o t i t e ,  hornblende, magnet i te ,  qua r t z  
(sampl e  23-26) 

HALFERDAHL k AsSo(3ATE.S LTD. 
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To ta l  
Loca t ion  Date 987 Depth 

( f t . )  
Notes 

O f f i c e  

20-23 ma i n 1  y rounded fragments coated w i t h  dark-grey s t  i c k y  
c l a y  

- 80% rounded fragments of f i ne -g ra ined  g ranu la r  qua r t z  
and b l a c k  amphibole (hornbl  ende) i n  equal p ropo r t i ons ,  
w i t h  minor  b l a c k  b i o t i t e ,  some fragments r u s t y  

- 5% angu la r  f ragments o f  dark-grey, f i ne-grained 
m a g n e t i t i c  p e r i d o t i t e  

- 5% subrounded fragments o f  f i n e - t o  medium-grained 
g r a n o d i o r i  t e  as i n  p rev ious  ho les 

- 5-8% in te rmed ia te  t o  f e l s i c  v i t r o u s  and c r y s t a l  t u f f s  

- 3-5% ma f i c  vo l can i cs :  p o r p h y r i t i c  and amygdaloidal 
basal t , green t o  r e d d i  sh-purpl  e  

2-1 5  f r ozen  c l ayey  t i 1  1  (sample 5-1 5);  15-23 magnet i te  
s c h i s t ,  w i t h  v e i n  quar tz  some r u s t y ,  g r a n o d i o r i t e ,  
p e r i d o t i t e  (samples 15-20, 20-22, 22-23) ; 23-40 
m a g n e t i t i c  g r a n o d i o r i t e  and s c h i s t ,  qua r t z  some i r o n -  
s ta ined ,  ep ido te ,  m inor  p e r i d o t i t e ,  40-45 p e r i d o t i t e  
mos t l y ,  minor  i r o n - s t a i n e d  qua r t z  (samples 23-26, 
26-30, 30-34, 34-35, 35-40, 40-45) 

O f f  i c e  

40-45 angu la r  and p a r t l y  rounded fragments coated w i t h  dark -  
g rey  clay, channel depos i t s  

- 40% l i g h t - g r e y  t o  rusty-brown very  f i n e - g r a i n e d  
g r a n o d i o r i  t e  (quar tz ,  hornblende, b i o t i t e )  , a1 1  rounded 
fragments 

- 30% assor ted  l i g h t - g r e e n  o r  grey-green t o  purp le -g rey  
v i t r i c  t o  v e r y  f i n e  g ra ined  c r y s t a l  t u f f s ,  hard angu la r  
fragments 

- 10% purple-brown ve ry  f i n e  g ra ined  q u a r t z - b i o t i t e  o r  
hornbl  ende r o c k  p robab ly  border  phase o f  g r a n o d i o r i  t e  
i n  con tac t  w i t h  p e r i d o t i t e  

- 5% p e r i d o t i t e  

- 5% l i g h t - g r e e n  s i l i c i f i e d  s e r p e n t i n i t e  

- 5% quar tz ,  c l e a r  t o  m i l k y  

- 2-3% o t h e r  ma f i c  vo l can i c  fragments: amygda 
p o r p h y r i t i c  

- 1-2% c a l c i t e  

l o i d a l  and 
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APPENDIX 4: CONTINUED 

To ta l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

1 5 2 0 s  Aug. 17 

1520s Nov. 14 

1 5 6 0 s  Aug .18  

65 2-1 5  f r ozen  c l ayey  t i l l  (sample 5-1 5 ) ;  15-20 b lack  m a g n e t i t i c  
p e r i d o t i  te ,  m inor  qua r t z  ve ins  (sampl e 15-20), 20-31 
m a g n e t i t i c  s c h i s t ,  i r o n - s t a i n e d  qua r t z ,  q u a r t z - f e l  dspar- 
ep ido te  ve in1  e t s  (sampl es 20-23, 23-26, 26-28, 28-31 ) ; 
31-65 m a g n e t i t i c  s c h i s t  and g r a n o d i o r i t e ,  w h i t e  and i r o n -  
s ta i ned  quar tz ,  hornbl  ende (sampl es 31 -33, 33-36, 36-40, 
40-45, 45-50, 50-60, 60-65) 

O f f  i c e  

28-31 ma in l y  rounded o r  p a r t l y  rounded fragments coated w i t h  
o l i v e - g r e y  s t i c k y  c l a y  

- 65% g rey  v e r y  f i n e  g ra ined ,  rounded fragments of  quar tz -  
b i o t i t e -ho rnb lende  g r a n o d i o r i t e ,  n o t  magnet ic,  r u s t  
i n  some fragments 

- 20% rusty-brown qua r t z  w i t h  i n c l u s i o n s  of above 
1  i tho1 ogy 

- 10% w h i t e  quar tz -hornb l  ende, magnet i te ,  fe ldspar  
g r a n o d i o r i t e  o r  qua r t z  d i o r i t e  

- 5% l i t h i c  f ragments:  m a i n l y  green o r  grey-green v i t r i c  
o r  m i c r o c r y s t a l l i n e  t u f f s ,  minor  v e s i c u l a r  and 
amygdaloidal  b a s a l t  

45-50 angu la r  and p a r t l y  rounded fragments coated w i t h  dark -  
g rey  s t i c k y  c l a y  

- 95% g r a n o d i o r i t e ,  f i n e -  t o  medium-grained, quar tz ,  
f e l dspa r ,  hornblende, b i o t i t e ,  an id iomorphic  t o  
hyp id iomorphic  g ranu la r ,  some magnet ic fragments, some 
r u s t y  

- 5% assor ted  l i t h i c  f ragments mos t l y  g rey  o r  grey-green 
v i t r i c  t u f f s  

10  2-10 f r ozen  c l a y e y  t i l l  (no sample); 10  un f rozen  c l ayey  t i l l  
and water, abandoned 

45 2-14 f r ozen  c l ayey  t i 1  1  (sample 5-14); 14-45 orange-ye l low 
and sa l  t-and-pepper g r a n o d i o r i  t e  (sampl es 14-1 9, 19-20, 
20-24, 24-27, 27-30, 30-35, 35-45) 

O f f  i c e  

14-1 9 crumbly angu la r  f ragments coated w i t h  dark-grey ve ry  
s t i c k y  c l a y  ( r e q u i r e s  wet s e i v i n g )  

- 80% 1  i g h t - g r e y  f ine-g ra ined  g r a n o d i o r i  t e ,  hyp id iomorphic  
g ranu la r ,  60% m i l k y  w h i t e  f e l dspa r ,  20% c l e a r  quar tz ,  
15% euhedral b l a c k  amphibole, 5% b i o t i t e ,  c h e r t ,  10% 
r u s t y  f ragments,  v e r y  few magnet ic 

. HALFERDAHL k ASSOCIATES LTD. 
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To t a  1  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

1680 S Aug. 18 

- 10% rounded t o  angu la r  f ragments of grey-green o r  g rey  
hard v i t r i c  t u f f  

- 5% l i g h t - g r e e n  s e r p e n t i n i t e  

- 5% assor ted  v o l c a n i c  fragments: purp l  ish-brown t o  
green, m a i n l y  bas i c  t u f f  and amygdaloidal  b a s a l t  
w i t h  m inor  hemat i te  

24-27 crumbly  f ragments coated w i t h  o l i v e - g r e y  ve ry  s t i c k y  
c l  ay 

- 98% g r a n o d i o r i t e ,  14-19 uphole, bu t  r u s t y  orange 

- 2% assor ted  v o l c a n i c  fragments, ma in l y  ma f i c  t u f f s  

45 2-14 f r ozen  c l a y e y  t i l l  (sample 5-14); 14-45 orange-ye l low 
and sa l  t-and-pepper g r a n o d i o r i  t e  (samples 14-1 8, 18-24, 
24-29, 29-33 , 33-35, 35-38, 38-45) 

O f f i c e  

38-45 crumbly  f ragments coated w i t h  o l i v e - g r e y  sandy c l a y  
s i m i l a r  t o  1560 S, g r a n o d i o r i t e  about h a l f  r u s t y  h a l f  
no t ,  2% asso r ted  1 i t h i c  fragments 

45 2-17 f r ozen  c l a y e y  t i 1  1  (sample 5-1 7 )  ; 17-45 orange-ye1 low 
and w h i t e  c h a l k y  g r a n o d i o r i t e ,  orange-ye l low qua r t z  
and f e l dspa r  , 30% hornb l  ende and magnet i te  (sampl es 
17-1 9, 19-23 , 23-25, 25-45) 

O f f  i c e  

25-45 crumbly f ragments coated w i t h  grey-green sandy c l a y ,  
s i m i l a r  t o  above, a l l  f ragments s l i g h t y  t o  f a i r l y  r u s t y ,  
2-3% l i t h i c  f ragments:  g rey  v i t r i c  t u f f s  and b a s a l t  

35 2-16 f r ozen  c l ayey  t i l l  (sample 5-16); 16-35 channel d e p o s i t s :  
g r a n o d i o r i t e ,  p e r i d o t i  t e ,  b l ack  minera l  s, r edd i sh -pu rp l  e ,  
orange, ye1 low-green v o l c a n i c s  (samples 16-27, 27-35) 

O f f i c e  

27-35 ma in l y  rounded fragments up t o  1% cm w i t h  dark-grey wet 
c l a y  (wet s ieved) ,  wide assortment o f  1  i tho log ies ,  m a i n l j  
t u f f s  and po rphy r i es  o f  bo th  Permian and T r i a s s i c  ages, 
1-2% g r a n o d i o r i t e ,  p e r i d o t i t e ,  qua r t z  

30 2-25 f r ozen  c l ayey  t i l l ; 25-30 unf rozen c l a y e y  t i l l  and water  
(sampl e  5-30) 

O f f i c e  

5-30 t i l l  : ma in l y  broken rounded fragments coated w i t h  dark -  
g rey  wet c l a y ,  as 27-35 i n  1680 S b u t  w i t h  f ragments t o  
3  cm 

HALFERDAHL k ASSOClATES LTD. 
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APPENDIX 4: CONTINUED 

To ta l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

200 m West of  Sue Claim L ine  

1400 S Nov. 16 4 2-4 f r o z e n c l a y e y t i l l  ( n o s a m p l e )  

1440 S Nov. 14 12 2-12 f r ozen  c l ayey  t i l l  (sample 5-12) ; 12 un f rozen  c l a y e y  
t i  11 , abandoned 

1480 S Nov. 14 10 2-10 f r ozen  c l ayey  t i l l  (no sample); 10  unfrozen c l a y e y  t i l l , 
abandoned 

1 5 2 0 s  Nov. 14 13 2-13 f r o z e n c l a y e y t i l l  ( s a m p l e 5 - 1 3 ) ; 1 3 u n f r o z e n c l a y e y  
t i 1  1 , abandoned 

270 m East o f  Sue Claim L ine  

Nov. 27 40 2-20 f r ozen  c l ayey  t i l l  (sample 10-20); 20-28 unf rozen? 
c l  ayey t ill (sampl e 20-30) ; 28-40 gabbro (sampl e 30-40) 

O f f i c e  

20-30 v e r y  smal l  sample, m a i n l y  rounded fragments coated w i t h  
dark -g rey  s t i c k y  c l a y  

- 85% assor ted  m a f i c  t o  f e l s i c  p y r o c l a s t i c  f ragments 
ma in l y  green, grey-green, and g rey  v i t r i c  o r  
m i c r o c r y s t a l l i n e  t u f f s  

- 2-3% g r a n o d i o r i t e  

- 2-3% qua r t z  

- 1-2% hemat i te  

- 1-2% c a l c i t e  

30-40 a lmost  no +10 mesh f r a c t i o n ,  angu la r  ch ips  coated w i t h  
grey-green c l a y  

- 95% f i ne -g ra ined  g rey  gabbro, hyp id iomorphic  g r a n u l a r  
about ha1 f g rey i sh -wh i t e  anhedral f e l dspa r ,  ha1 f grey-  
green euhedral t o  subhedral pyroxene s l  i g h t l y  a l t e r e d  
t o  se rpen t i ne  

- 5% assor ted  p a r t l y  rounded l i t h i c  fragments, ma in l y  
p y r o c l a s t i c s ,  m inor  qua r t z  

Nov. 27 23 2-17 frozen c l ayey  t i l l  (samples 10-13, 13-17); 17-23 
gabbro (sampl e 17-23) 

O f f i c e  

17-23 angu la r  f ragments coated w i t h  d r y  greenish-grey c l a y  

- 95% gabbro as 30-40 i n  h o l e  210 N b u t  more ye l low-green  
patches w i t h  se rpen t i ne  a1 t e r a t i o n ,  numerous s l  i c kens ide  

- 5% assor ted  p a r t l y  rounded l i t h i c  f ragments:  t u f f s ,  
g r a n o d i o r i t e ,  p e r i d o t i t e ,  quar tz ,  c a l c i t e  
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APPENDIX 4: CONTINUED 

T o t a l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

Nov. 27 30 2-10 f r ozen  c layey  t i l l  (sample 5-10); 10-14 channel 
depos i t s?  (sample 10-14); 14-30 g rey  gabbro except  red-  
brown a t  25 and becoming g rey  towards 30 (samples 14-20, 
20-25, 25-30) 

O f f  i c e  

25-30 ma in l y  angu la r  f ragments coated w i t h  grey-green c l a y  

- 90% gabbro as i n  220 N, ye1 l ow i sh -wh i t e  t o  r u s t y  
f e l dspa r ,  some a l t e r a t i o n  t o  serpen t ine ,  dark-green 
pyroxene (d i ops i de? ) 

- 5% r u s t y  qua r t z  

- 5% assor ted  rounded 1 i t h i c  f ragments:  t u f f s ,  c a l c i t e ,  
g r a n o d i o r i  t e  

Nov. 27 20 2-1 5 f r ozen  c l ayey  t i l l  ; 15-20 g rey  gabbro (samples 5-10, 
10-20) 

O f f  i c e  

10-20 ma in l y  angu la r  fragments i n  grey-green c l a y  

- 60% grey  f i n e - g r a i n e d  gabbro, hyp id iomorphic  granu 
some s l  i ckens ides  , about  50% each creamy f e l d s p a r  
grey-green pyroxene 

l a r ,  
and 

- 45% l i t h i c  fragments f rom t i l l  : 30% green, grey-green, 
brown t u f f s ,  v i t r i c  and c r y s t a l  t u f f s ,  minor  f l o w  
rocks,  few maroon o r  purp le ,  5% c l e a r  t o  r u s t y  qua r t z ,  
2-3% p e r i d o t i t e  and se rpen t i n i zed  p e r i d o t i t e ,  1% c a l c i t e  
1 % g r a n o d i o r i  t e  

Nov. 27 30 2-20 f r o z e n c l a y e y t i l l  w i t h r o c k s 1 0 - 1 2  (samples5-10,  
10-20); 20-30 g rey  gabbro (sample 20-30) 

O f f  i c e  

20-30 ma in l y  angu la r  f ragments coated w i t h  grey-green c l a y  

- 80 % dark-grey f i n e - g r a i n e d  gabbro, hyp id iomorphic  
granul  a r  , 60-70% b l a c k  pyroxene, euhedral  t o  subhedral , 
30-40% c lean  t o  mi 1 ky-whi t e  anhedral  f e l d s p a r  , some 
r u s t y  f ragments 

- 10% green, grey-green and g rey  v i t r i c  t o  m i c r o c r y s t a l l i n  
t u f f  (maf ic  t o  f e l s i c )  

- 5% quar tz ,  much r u s t y ,  some w i t h  gabbro i n c l u s i o n s  

- 5% o t h e r  l i t h i c  f r a c t i o n s :  mos t l y  c a l c i t e  and 
g r a n o d i o r i t e  
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To ta l  
Loca t i on  Date 987 Depth 

( f t *  ) 
Notes 

300 N Nov. 28 

320 N Nov. 28 

360 N Nov. 30 

380 N Dec. 1 

23 2-23 f r ozen  c l a y e y  t i 1  1, gabbro a t  bottom? (samples 5-10, 
10-20, 20-23) 

O f f  i c e  

20-23 angu la r  and rounded fragments coated w i t h  
s t i c k y  c l a y ,  v e r y  smal l  sample 

- 40% gabbro as i n  280 N, g rey  o r  rus ty -ye1  

- 40% ma f i c  t o  i n te rmed ia te  t u f f s :  green t o  

- 5% maroon h e m a t i t i c  f l o w  fragments 

- 5% qua r t z  

- 2-3% g r a n o d i o r i t e  

- 2-5% p e r i d o t i t e  

- 1-2% c a l c i t e  

g reen i  sh-grey 

1 ow-grey 

Q r e y  

26 2-20 f r ozen  c l ayey  t i l l  (sample 5-20); 20-26 i c e  
(no sample) 

30 2-14 f r ozen  c l a y e y  t i l l  ; 14-22 un f rozen  c l ayey  t i 1  1, cased 
(sample 10-22) ; 22-30 green-grey gabbro (sampl e 22-30) 

O f f  i c e  

22-30 m a i n l y  angu la r  f ragments i n  grey-green c l a y  

- 90% dark-grey f i n e - g r a i n e d  gabbro, hyp id iomorphic  
g ranu la r ,  about 65% dark-grey pyroxene, 25% grey  t o  
w h i t e  anhedral  f e l dspa r ,  some r u s t y  patches 

- 5% green, grey-green, o r  maroon t o  g rey  t u f f s  

- 2% qua r t z ,  m i l k y  t o  r u s t y  

- 2% g r a n o d i o r i t e  

- 1% c a l c i t e ,  c l e a r  

50 2-14 f r ozen  c l ayey  t i l l  ; 14-26 unfrozen c l ayey  t i l l , cased 
(sample 10-26); 26-50 g rey  gabbro w i t h  few red-brown 
1 ayers (sampl es 26-40, 40-46, 46-50) 

O f f i c e  

46-50 angu la r  ch ips  i n  01 i ve -g rey  c l a y ,  v e r y  small sample 

- 99% r u s t y  and o l i v e - g r e y  f i n e - g r a i n e d  gabbro, 
hyp id iomorphic  g ranu la r ,  about h a l f  f e l d s p a r  and h a l f  
greenish-grey euhedral  t o  subhedral pyroxene, s l  i g h t l y  
a l t e r e d  t o  se rpen t i ne  i n  some fragments,  f r a c t u r e  
sur faces  coated i n  r u s t  

- 1 % c l e a r  spa r r y  c a l c i t e  



A3 9 

APPENDIX 4 : CONTINUED 

Tot  a 1 
Loca t ion  Depth 

( f t .  
Notes 

400 N Dec. 1 50 2-14 f r o z e n c l a y e y t i l l ;  1 4 - 2 6 u n f r o z e n c l a y e y t i l 1 , c a s e d  
(sample 10-26); 26-50 g rey  gabbro w i t h  few red-brown 
l a y e r s  (sampl es 26-40 and 40-50) 

O f f  i c e  

40-50 angu la r  fragments, no c l a y  

- 95% grey-green f i n e - g r a i n e d  gabbro, hyp id iomorphic  
g ranu la r ,  about 60% subhedral grey-green pyroxene, 
40% m i l  ky-whi te  f e l d s p a r ,  p a r t l y  a1 t e r e d  t o  s e r p e n t i n i  t e ,  
about  20% r u s t y  

- 5% m i l k y  w h i t e  t o  s p a r r y  c a l c i t e  

320 m East o f  Sue Claim L ine  

400 N Dec. 2 50 

440 N Dec. 2 5 0 

Nan Claim L ine  

0 Sept. 30 44 

2-14 f r ozen  c l ayey  t i l l  ; 14-22 un f rozen  c l a y e y  t i l l , cased 
(sampl e 10-22) ; 22-50 g rey  gabbro (samples 22-30, 
30-40, 40-50) 

O f f  i c e  

40-50 angu la r  fragments, no c l a y ,  gabbro 

- as i n  380 N and 400 Ny 270 E, b u t  w i t h  about 75% 
pyroxene, 25% f e l d s p a r  

2-14 f r ozen  c l ayey  t i l l  ; 14-30 un f rozen  c l ayey  and sandy 
t i 1  1 ; cased (sample 10-30);  30-50 g rey  gabbro w i t h  few 
t h i n  red-brown l a y e r s  (samples 30-40 and 40-50) 

Of f  i c e  

40-50 angu la r  fragments, no c l a y ,  as above w i t h  about 20% 
r u s t y  gabbro fragments,  1-2% c a l c i t e  

2-1 0 f r ozen  c l ayey  t i 1  1 ; 10-44 m a g n e t i t i c  p e r i d o t i t e  
(sampl es 6-1 2, 12-24, 24-34, 34-44) 

Of f ice 

6-1 2 angu la r  f ragments covered w i t h  grey-green c l a y ;  b o t h  
t i 1  1 and bedrock 

- 85% dark-grey f i n e - g r a i n e d  m a g n e t i t i c  p e r i d o t i t e ,  
hyp id iomorphic  g ranu la r ,  green t o  yel low-brown rounded 
01 i v i n e s ,  grey-brown p o i  k i l  i t i c  pyroxene, about 10% 
magnet i te  

- 15% l i t h i c  f ragments,  p a r t l y  rounded, mafic and f e l s i c  
t u f f s ,  l imestone,  g r a n o d i o r i t e ,  q u a r t z  



A40 
APPENDIX 4: CONTINUED 

To t a  1 
Loca t ion  Date 987 Depth 

( f t .  
Notes 

12-24 as uphole,  about 95% p e r i d o t i t e ,  5% l i t h i c  fragments 

24-34 as uphole,  97% p e r i d o t i t e  w i t h  5-10% hemat i te  i n  some 
fragments, v e r y  magnet ic,  2-3% 1 i t h i c  fragments as uphol l  

34-44 as 24-34 uphole, hemat i te  common, 2-3% l i t h i c  f ragments 
f rom t i l l  

Sept. 30 44 2-11 f r ozen  c layey  t i l l  (sample 6-11 ) ;  11 -44 g rey  
pyroxen i t e  (sampl es 11 -24, 24-34, 34-44) 

O f f i c e  

11-24 angu la r  fragments covered w i t h  abundant grey-green 
s t i c k y  c l a y  w i t h  many b a l l s  

- 95% dark-grey f i n e - g r a i n e d  o l i v i n e  py roxen i te ,  
hyp id iomorphic  g ranu la r ,  50-60% c l e a r  g rey  p o i  k i l  i t i c  
pyroxene surrounding 10-1 5% eu hedra l  b l ack  pyroxene, 
20-25% green o l i v i n e ,  3-5% b lack  i n t e r s t i t i a l  magnet i te ,  
ve ry  sparse d isseminated i r o n  s u l f i d e s ,  1-2% redd i sh -  
brown mica 

- 5% p a r t l y  rounded l i t h i c  f ragments and quar tz  

24-34 angu la r  fragments some coated w i t h  grey-green c l a y ,  
as uphole, 98% pyroxen i te ,  some s e r p e n t i n i z a t i o n ,  some 
minor  hemat i te  and reddish-brown mica, 1-2% 1 i t h i c  
fragments 

34-44 angu la r  fragments 

- 98% pyroxeni  t e  as uphol e, w i t h  severa l  percen t  a1 b i t e  
and ep ido te  i n  many ch ips ,  some resembl ing a l t e r e d  
ep ido t i zed  t u f f s  

- some se rpen t i n i zed  s l i c k e n s i d e s  

- 2-3% 1 i t h i c  fragments f rom t i l l  

Sept. 30 22 2-13 f r ozen  c layey  t i l l  (sample 6-13); 13-22 g reen ish  t u f f s  
(sampl e 13-22) 

O f f  i c e  

13-22 angu la r  and rounded fragments covered w i t h  t h i c k  s t i c k y  
dark-grey-green c l a y ;  basal t i 1  1 and bedrock 

- 50% green ma f i c  t u f f s ,  some c r y s t a l  t u f f s ,  most v e r y  
f i n e  g ra ined  v i t r i c  t u f f s ,  commonly banded 

- 15% f i ne -g ra ined  hypid iomorphic  g ranu la r  hornblende, 
g r a n o d i o r i t e  

- 10% o l i v i n e  p y r o x e n i t e  and p e r i d o t i t e  

- 10% grey  c h e r t  

- 5% quar tz ,  some w i t h  c h l o r i t e  i n c l u s i o n s ,  some r u s t y  

HALFERDAHL k ASSOQATES LTD 
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To ta l  
Loca t ion  Year Date Depth 

( f t .  
Notes 

250 N Sept. 30 

350 N Sept. 30 

- 10% assor ted  rounded l i t h i c  f ragments i n c l u d i n g  r u s t y  
f e l s i c  t u f f s ,  1  imestone, g r a n i t e ,  a r g i l l  i t e ,se rpen t in i t c  

18 2-16 f r o z e n c l a y e y t i l l ; 1 6 - 1 8 f r o z e n s a n d y t i l l ; 1 8  
unf rozen  c l ayey  t i 1  1  , abandoned (sample 6-18) 

44 2-9 f r ozen  c l ayey  t i l l  (sample 6-9);  9-44 g rey  py roxen i te ,  
powdery w h i t e  32-33 (samples 9-24, 24-34, 34-44) 

O f f i c e  

9-24 angu la r  f ragments 

- 95% dark-grey o l i v i n e  py roxen i t e  as i n  80 N, magnet ic,  
w i t h  minor  hemat i te  and sparse i r o n  s u l f i d e s  

- 2-3% f e l s i c  r u s t y  banded v i t r i c  t u f f s  

- 2-3% assor ted  rounded l i t h i c  f ragments 

24-34 angu la r  f ragments 

- 80% dark-grey o l i v i n e  py roxen i t e  as uphole 

- 15-18% 1 igh t -g rey -g reen  f ine -g ra ined  c r y s t a l  t u f f ,  
w h i t e  f e l d s p a r  f quar tz ,  20% green pyroxene, 10% b 
amphibole, 5% magnet i te ,  approx imate ly  d a c i t e  i n  

60% 
l a c k  

composi t ion 

- 2-3% l i t h i c  f ragments f rom t u f f ,  p a r t l y  rounded 

34-44 angu la r  fragments 

- 70% 01 i v i n e  p y r o x e n i t e  as uphole 

- 25% o r  more d a c i t i c  c r y s t a l  t u f f :  p robab ly  xenol 
near  con tac t  

-<  5% 1 i t h i c  f ragments,  p a r t l y  rounded 

i t h s  

And Claim L i n e  

3 0 N  Nov .12  

7 0 N  Nov. 12 

19  2-19 f r o z e n c l a y e y t i l l , s a n d y i n m i d d l e ( s a m p l e s 5 - 1 0 a n d  
10-1 9) ;  19 un f rozen  c l ayey  t i 1  1  , abandoned 

30  2-30 frozen c l a y e y  t i l l  (samples 5-17 and 17-30) 

O f f i c e  

17-30 angu la r  and p a r t l y  rounded fragments coated w i t h  dark -  
g rey  c l a y ,  t i l l w i t h  t h e  f o l l o w i n g  l i t h o l o g i e s :  
p e r i d o t i  t e ,  py roxen i te ,  green c r y s t a l  and v i t r i c  t u f f s ,  
p y r i t i c  g rey  v i t r i c  t u f f ,  green and maroon amygdaloidal  
lava ,  s e r p e n t i n i t e ,  g r a n o d i o r i t e ,  quar tz ,  c a l c i t e ,  
hemat i te ;  v o l c a n i c  f ragments predominate most w i t h  p a r t 1  
rounded faces 

HALFERDAHL k ASSOCIATES LTD 
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APPENDIX 4: CONTINUED 

To ta l  
Date Depth Locat i o n  987 

( f t .  
Notes 

Nov. 12 20 

Nov .12  19  

Nov. 12 16 

Nov. 13 17 

Nov. 13 17 

Nov. 13 7 

Nov. 13 50 

Nov. 13 50 

2-1 0 f r ozen  c l ayey  t i 1  1  ; 10-20 un f rozen  c l ayey  t i 1  1  ; 20 
abandoned (sampl e  5-20) 

2-10 f r ozen  c l ayey  t i l l ; 10-19 un f rozen  c layey  t i l l ;  20 
abandoned (sampl e  5-1 9 )  

2-10 f r ozen  c l ayey  t i l l; 10-16 un f rozen  c l ayey  t i l l ; 16 
abandoned (sampl e  5-1 6 )  

2-1 0 f r ozen  c l ayey  t i l l  (sample 7-1 0 )  ; 10-17 coarse sandy 
t i l l  unf rozen f rom about  14 (sample 10-17) 

2-10 f r ozen  c l ayey  t i l l ;  10-17 sandy t i l l  unf rozen from about  
14 (sampl e  10-1 7 )  

2-7 frozen c l ayey  t i l l  ; 7 unfrozen 

2-1 0 f r ozen  c layey  t i l l  (sample 5-1 0 ) ;  10-50 b lack  py roxen i t e  
(sampl es 10-1 8, 18-30, 30-33, 33-40, 40-50) 

O f f i c e  

10-18 ma in l y  angu la r  f ragments coated w i t h  o l i v e - g r e y  c l a y  

- 75% b lack  f i n e - g r a i n e d  m a g n e t i t i c  py roxen i t e  
an id iomorphic  t o  hyp id iomorphic  g ranu la r  

- 10% dark-grey f i n e - g r a i n e d  magnet ic p e r i d o t i t e ,  
hyp id iomorphic  g ranu la r ,  rounded brown o l i v i n e  
phenocrysts i n  p o i  k i l  i t i c  pyroxene, magnet i te  i n  ground- 
mass; grades i n t o  m a g n e t i t i c  py roxen i t e  descr ibed uphole 

- 5% green v i t r i c  and c r y s t a l  t u f f s ,  c h e r t y  

- 5% grey c h e r t y  p y r i t i c  t u f f  

- 2% g r a n o d i o r i t e  

- 2% qua r t z  

- 1% c a l c i t e ,  hemat i te ,  amygdaloidal  b a s a l t  o r  andes i t e  

40-50 angu la r  f ragments w i t h  some l i g h t - g r e y  c l a y  

- 98% dark-grey f i n e - g r a i n e d  magnet ic py roxen i t e  g rad ing  
t o  gabbro, an id iomorph ic  g ranu la r ,  75-90% b lack  
pyroxene, m inor  magnet i te ,  10-20% f e l d s p a r  

- 1% c a l c i t e  

- 1% assor ted  v o l c a n i c  f ragments 

2-1 0 f r ozen  c layey  t i 1  1  (sample 5-1 0) ; 10-50 dark-grey 
pyroxeni  t e  (sampl es 10-20, 20-30, 30-40, 40-50) 

O f f  i c e  

40-50 angu la r  f ragments coated w i t h  grey-green c l a y  



APPENDIX 4: CONTINUED 

To t a  1 
Locat ion Date 987 Depth 

( f t .  
Notes 

Nov. 13 

Nov. 13 

West o f  101 Pup 

0 Nov. 4 

- 90% dark-grey magnet ic pyroxen i te  as i n  350 N, grading 
i n t o  p e r i d o t i t e  i n  some fragments 

- 5% l i gh t -g rey -g reen  serpent in ized  pyroxen i te  

- 2-3% grey t o  grey-brown v i t r i c  t u f f  

- 2-3% wh i te  qua r t z  

40 2-9 f rozen c layey  t i l l (sample 6-9); 10-40 b lack py roxen i te  
and dark-grey p e r i d o t i  t e  (sampl es 9-20, 20-25, 25-30, 
30-40) 

O f f  i c e  

20-25 angular  fragments, coated w i t h  o l i v e - g r e y  c l a y  

- 80% dark-grey-brown f ine-gra ined magnetic p e r i d o t i t e ,  
hypidiomorphic g ranu la r ,  po i  k i l  i t i c ,  grading i n t o  

- 15% b lack  magnetic py roxen i te  same as p e r i d o t i t e  
w i thou t  brown 01 i v i n e s  

- 3-4% vo l can i c  fragments, most ly  t u f f s  

- 1-2% quar tz  and c a l c i t e  

30-40 angular  fragments coated w i t h  grey c l a y  

- 90% grey f i ne -g ra ined  gabbro, hypidiomorphic g ranu la r ,  
70% grey-green pyroxene, 30% wh i te  f e ldspa r  

- 5-7% p e r i d o t i t e  as uphol e  

- 1-2% vo lcan ic  fragments: most ly  t u f f s  

- 1% quar tz  

10 2-10 f rozen c layey  t i l l  ; 10 unfrozen and water (no samples) 

40 0-14 f rozen c layey  t i l l  (sample 10-14); 14-30 t i l l ?  (samples 
14-20 and 20-30); 30-40 t i l l ? ,  greenish t u f f s ,  
pyroxeni t e  (sampl e 30-40) 

Of f ice 

30-40 angular  and p a r t l y  rounded fragments coated w i t h  dark-  
grey s t i c k y  c l a y  

- 40% b lack  f i n e - g r a i n e d  magne t i t i c  pyroxen i te ,  
anidiomorphic g ranu la r ,  about 70% b lack  pyroxene, 
30% magnet i te  

- 40% br igh t -g reen maf ic  t o  in te rmed ia te  c r y s t a l  t u f f ,  
euhedral wh i te  f e l d s p a r  phenocrysts i n  very  f i n e  
gra ined m a t r i x  o f  c h l o r i  t i z e d  c r y s t a l  fragments 

HALFERDAHL k ASSOCIATES LTD 
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Tota l  
Date Depth Locat  i o n  987 

( f t .  
Notes 

i t s  

- 10% l i g h t - g r e y  p y r i t i c  v i t r i c  t u f f  ( c h e r t y )  

- 2-3% w h i t e  qua r t z  

- 1-2% creamy w h i t e  c a l c i t e  

- 1-2% p e r i d o t i t e  

- 1% hemati te,  g r a n u l a r  

- 2-3% green and maroon amygdaloidal  b a s a l t  

Nov. 4 10  0-10 f r o z e n  c l ayey  t i l l  (sample 0-1 0 ) ;  10 un f rozen  c l a y e y  
t i l l ,  abandoned 

Nov. 4 12 0-12 f r o z e n  c l ayey  t i 1  1 (sample 0-12); 12 un f rozen  c l a y e y  
t i l l, abandoned 

Nov. 4 13 0-13 f r ozen  c l ayey  t i l l  (sample 10-13); 13 unf rozen c l a y e y  
t i 1  1 , abandoned 

Nov. 4 13 0-13 f r ozen  c l ayey  t i l l  (sample 5-13); 13 unf rozen c l a y e y  
t i l l, abandoned 

Nov. 4 40 0-1 6 f r ozen  c l a y e y  t i 1  1 (sample 5-1 6);  16-40 channel depos 
(sampl es 16-20, 20-30, 30-40) 

O f f i c e  

30-40 angu la r  f ragments w i t h  some rounded coated w i t h  da rk -  
g rey  s t i c k y  c l a y ,  s i m i l a r  t o  30-40 i n  0 

- 40% b l  ac k pyroxen i t e  

- 30% green c r y s t a l  t u f f s  

- 15% 1 i g h t - g r e y  p y r i t i c  t u f f  ( v i t r i c )  

- 5% g r a n o d i o r i t e  

- 2-3% w h i t e  t o  c l e a r  quar tz  

- 2-3% green and maroon amygdaloidal  b a s a l t  

- 1-2% c a l c i t e  

- 1 -2% p e r i  do t  i t e  

- 1 % g ranu la r  hemat i te  

Nov. 4 13 0-13 f r ozen  c l ayey  t i 1  1 (sample 5-13); 13 un f rozen  c l a y e y  
t i l l  and water,  abandoned 

Nov. 4 8 0-8 f r ozen  c l ayey  t i l l, 8 unf rozen c l ayey  till, abandoned 
(no samples) 

Nov. 4 12 0-12 f r o z e n c l a y e y t i l l ; 1 2 u n f r o z e n c l a y e y t i l l  a n d w a t e r ,  
abandoned (no sampl es ) 

HALFERDAHL k ASSOCUTLS LID.  
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T o t a l  
Date Depth Loca t ion  987 

( f t .  
Notes 

Nov. 5  36 2-14 f r ozen  c l ayey  t i l l  (sample 5-14); 14-36 f r ozen  channel 
depos i t s  o r  t i l l  (samples 14-20, 20-30, 30-36) 

O f f  i c e  

30-36 angu la r  t o  rounded fragments coated w i t h  dark-grey 
s t i c k y  c l a y  

- 25% b l a c k  pyroxeni  t e  

- 30% green c r y s t a l  t u f f  

- 15% 1  i g h t - g r e y  c h e r t y  t u f f  

- 10% purp le -g rey  fragments, h e m a t i t i c  

- 5% p e r i d o t i t e  

- 5% g r a n o d i o r i t e  

- 5% quar tz ,  some r u s t y  

- 5% c a l c i t e  

Channel depos i t s  o r  t i 1  1  ; l o c a l  bedrock i s  e i t h e r  
t u f f s  o r  pyroxeni  t e .  

Nov. 5  17 2-12 f r o z e n c l a y e y t i l l ; 1 2 - 1 7 u n f r o z e n c l a y e y t i l l ; 1 7  
abandoned (sampl e  5-1 7 )  

Nov. 5  12 2-12 f r ozen  c l ayey  t i l l  (sample 5-12); 12 un f rozen  c l a y e y  
t i  11 , abandoned 

Nov. 4  15  2-15 f r ozen  c l ayey  t i l l  (sample 5-15); 15 unf rozen c l ayey  
t i  11 , abandoned 

Nov. 4  16 2-16 f r ozen  c l ayey  t i l l  (sample 5-16); 16 unf rozen c l ayey  
t i l l ,  abandoned 

Along Road on Claim EL 48 

GGS 0  Nov. 21 20 0-20 t u f f  (samples 0-1 0  and 10-20); 20 abandoned when b i t  
s tuck  

O f f  i ce 

10-20 angu la r  f ragments o f  l i g h t - g r e y  t o  g rey  c r y p t o c r y s t a l l i n e  
t u f f ,  c h e r t y  t o  ext remely  f i n e  g ranu la r  t e x t u r e ,  ve ry  
sparse d isseminated i r o n  s u l f i d e s ,  coa t i ngs  o f  i r o n  
s u l f a t e  o r  carbonate on some j o i n t  f i r e s  

GGS 10E Nov. 21 28 0-28 t u f f  (samples 0-1 0, 10-1 6, 16-22, 22-28) 

O f f i c e  

22-28 angu la r  f ragments as uphol e, 1  i gh te r -g rey ,  more c h e r t y  
o therw ise  t h e  same 

HhLFERDAHL k ASSOCIATES LTD 
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Tota l  
Locat i o n  987 Depth 

( f t .  
Notes 

GGS 20E Nov. 21 

GGS 30E Nov. 21 

GGS 40E Nov. 21 

GGS 50E Nov. 21 

GGS 60E Nov. 21 

GGS 70E Nov. 21 

28 0-28 t u f f  (samples 0-10, 10-1 6, 16-19, 19-22, 22-28) 

O f f  i c e  

22-28 angu la r  f ragments o f  g rey  c r y p t o c r y s t a l l i n e  t u f f  as abov 
w i t h  more abundant though s t i l l  v e r y  sparse d isseminated 
p y r i t e  o r  p y r r h o t i t e  as t i n y  rounded g ra ins ,  some r u s t y  
m a t e r i a l  on j o i n t  faces appears t o  be i r o n  s u l f a t e  o r  
carbonate 

28 0-28 t u f f  (samples 0-10, 10-1 6, 16-22, 22-28) 

O f f i c e  

22-28 angu la r  f ragments,  same as i n  GGS 20E, grey 
c r y p t o c r y s t a l l i n e  c h e r t y  t u f f ,  some w i t h  
semiconchoidal f r a c t u r e s ,  f i n e l y  disseminated ve ry  
sparse p y r i t e  o r  p y r r h o t i t e ,  p o s s i b l y  ve ry  f i n e  g ra ined  
w h i t e  mica, r u s t y  j o i n t s  and f r a c t u r e s  

28 0-28 t u f f  (samples 0-10, 10-16, 16-22, 22-28) 

O f f  i c e  

22-28 angu la r  f ragments as i n  p rev ious  GGS holes, b u t  w i t h  ver,  
few s u l f i d e s ,  more r u s t  

28 0-28 g rey  t u f f  w i t h  10-1 1  r e d  brown (samples 0-1 0, 10-1 1  , 
11 -1 6, 16-22, 22-28) 

O f f  i c e  

22-28 angu la r  f ragments o f  l i g h t - g r e y  c r y p t o c r y s t a l l i n e  t u f f s ,  
c h e r t y  f r a c t u r e ,  w i t h  ex t reme ly  sparse specks o f  i r o n  
s u l f i d e s ,  i r o n  carbonate o r  s u l f a t e  coa t i ngs  on some 
f r a c t u r e s ,  specks o f  ga l  ena? 

28 0-28 t u f f  w i t h  m inor  overburden a t  t o p  (samples 0-10, 10-16, 
16-22, 22-28) 

O f f i c e  

22-28 angu la r  f ragments o f  l i g h t - g r e y  c r y p t o c r y s t a l l i n e  t u f f ,  
more s i l i c e o u s a n d  c h e r t y  than  i n  GGS 50E, a lmost  no 
s u l f i d e s ,  a  few r u s t y  qua r t z  v e i n l e t s  t o  1  o r  2  mm, 
severa l  qua r t z  fragments, some i r o n  carbonate o r  
s u l f a t e  r u s t  c o a t i n g  f r ac tu res ,  p o s s i b l y  some gal  ena on 
f r a c t u r e s  

10 0-1 0  t u f f  (sample 0-10); 10  abandoned w i t h  plugged b i t  

O f f i c e  

0-1 0  angu la r  f ragments o f  1  i g h t - g r e y  o r  greenish-grey 
c r y p t o c r y s t a l l i n e  t o  v i t r i c  t u f f ,  che r t y ,  t r a n s l u c e n t  
i n  p laces,  g l a s s i e r  than i n  GGS 60E,possibly m inor  
c h l o r i t e ,  no apparent s u l f i d e s ,  some r u s t y  f r a c t u r e s  

HALFERDAHL k ASSOCUW LTD. 
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Tota 1 
Locat ion Date Year Depth 

( f t .  
Notes 

GGS 80E Nov. 26 

GGS 90E Nov. 26 

GS l O O E  Nov. 26 

l l O E  Nov. 26 

GS 120E Nov. 26 

10 0-1 0 t u f f  and gabbro (sample 0-1 0); 10 abandoned w i t h  l o s t  
c i r c u l a t i o n  

O f f  i c e  

0-10 ve ry  small sample o f  angu la r  f ragments 

- 50% c h e r t y  grey-green v i t r i c  t u f f  as i n  p rev ious  ho les  

- 50% f ine-g ra ined  g rey  gabbro, an id iomorphic  t o  
hyp id iomorphic  g ranu la r ,  p a r t l y  c h l o r i  t i z e d  i n  p laces 

From d r i l l  l o c a t i o n  t h i s  gabbro i s  p robab ly  r u b b l e  i n  
t he  road f rom c o n t a c t  above. 

40 0-40 g rey  t u f f  (samples 0-1 0, 10-20, 20-30, 30-40) 

O f f i c e  

30-40 angu la r  f ragments 

- 20% l i g h t - g r e y  v i t r i c  t u f f ,  che r t y ,  as i n  p rev ious  
sampl es 

- 50% f i n e - g r a i n e d  c h e r t y  grey-brown c r y s t a l  t u f f ,  
probably  s i m i l a r  compos i t ion  ( a c i d i c )  t o  v i  t r i c  t u f f ,  
bu t  w i t h  rounded f e l d s p a r  c r y s t a l s  t o  1  mm 

- 20% f i n e - g r a i n e d  g rey  gabbro, as i n  GGS 80E 

- 10% grey-brown f i n e - g r a i n e d  magnet ic p e r i d o t i t e ,  about 
75% rounded brown o l i v i n e  i n  dark-grey m a t r i x  o f  
pyroxene and magnet i te  

5 0-5 t u f f  (sample 0-5) ;  5  abandoned w i t h  l o s t  c i r c u l a t i o n  

O f f i c e  

0-5 angu la r  f ragments o f  l i g h t - g r e e n  t o  grey-green v i t r i c  
t u f f ,  c h e r t y  f r a c t u r e ,  hard, some f r acpen ts  w i t h  rounded 
b lack  phenocrysts t o  % mm o f  a  b l ack  m a f i c  s i l i c a t e ,  
ext remely  sparse i r o n  s u l f i d e s ,  smal l  smudges of g rey -  
p o s s i b l y  galena, l e s s  than  1% 1 i t h i c  fragments o f  
s e r p e n t i n i t e ,  gabbro, g r a n o d i o r i t e  

5  0-5 t u f f  (sample 0-5); 5  abandoned w i t h  l o s t  c i r c u l a t i o n  

O f f  i c e  

0-5 angu la r  f ragments o f  g rey  v i t r i c  t u f f ,  c h e r t y  f r a c t u r e ,  
some grey-green fragments,  almost no s u l f i d e s ,  some 
r u s t y  f r a c t u r e  sur faces ,  1  % rounded fragments of  
g r a n o d i o r i t e ,  s e r p e n t i n i t e ,  o t h e r  ma f i c  t u f f s  

8  0-8 t u f f  and gabbro, 0-6 grey,  6-8 red-brown t o  grey; 
(samples 0-6 and 6-8); 8  abandoned w i t h  l o s t  
c i r c u l a t i o n  

HALFERDAHL k ASSOCIAITS LTD. 
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Total 
Location 987 Depth 

( f t . )  

-- - 

Notes 

GS 130E Nov. 26 

GS 138E Nov. 26 

GS l5OE Nov. 26 

Phil Creek 

0 Nov. 23 

Off i ce  

6-8 angular fragments, no c lay 

- 90% grey v i t r i c  t u f f ,  cherty f r a c tu r e ,  semitranslucent 
a t  edges 

- very sparse disseminated pyr i t e  o r  pyrrhot i te ,  some 
fragments rus ty  on j o in t  surfaces 

- 10% grey fine-grained gabbro, anidiomorphic granular ,  
s l i gh t l y  a1 tered to c h l o r i t e  and a1 b i t e  

5 t u f f s  and gabbro (no sample because no c i rcula t ion 
caused by numerous f r ac tu r e s )  

10 0-1 0 tu f f  and gabbro (sample 0-1 0 ) ;  10 abandoned due to  
caving hole 

Office 

0-10 angular fragments t o  4 cm 

- 40% light-grey,  grey-brown o r  greenish-brown v i t r i c  
tu f f  a s  in previous holes 

- 60% par t ly  a l t e r ed  grey fine-grained gabbro, a s  in 
previous hol es 

13 0-13 g a b b r o ( s a m p l e s 0 - 1 0 , l O - 1 3 ) ; 1 3 a b a n d o n e d d u e t o  
caving hole 

Office 

10-13 f i ne ly  powdered grey-green c lay and f i ne  sandy chips 
( d r i l l  ed very slowly in blocky gabbro outcrop),  only 
a few grains of +10 mesh angular fragments 

- 50% pale-green v i t r i c  cherty t u f f ,  
sparse ( fe ldspar )  crystal  1 i t e s  

- 50% f a i r l y  mafic and very f i ne  gra 
margin) 

- one o r  two fragments of pe r ido t i t e  

one o r  two pieces witk 

ined gabbro ( c h i l l  

40 0-13 frozen clayey t i l l ,  10-13 red; 13-32 clayey dark-grey 
t i l l ,  slow d r i l l i n g  (samples 0-10, 10-13, 13-22, 22-28, 
28-32) ; 32-40 serpentini  t e  (sampl es 32-34, 34-36, 36-40) 

Office 

28-32 angular and rounded fragments in grey c lay,  t i l l :  uniform 
mixture of grey and green v i t r i c  t u f f ,  c rys ta l  t u f f s ,  
flow rocks, granodiori t e ,  quar tz ,  c a l c i t e ,  serpentini  t e ,  
pe r ido t i t e ,  j a sper ,  hematite, limestone, che r t ,  gabbro 

HhLFERDAHL k ASSOCIATES LID.  
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T o t a l  
Loca t ion  Date 987 Depth 

( f t .  
Notes 

Nov. 23 

Nov. 24 

Nov. 24 

Nov. 24 

F ry i ng  Pan Creek 

10E Nov. 25 

20E Nov. 25 

36-40 angu la r  f ragments,  no c l a y ,  grey-green, l i g h t - g r e e n  
f i n e - g r a i n e d  f o l i a t e d  s e r p e n t i n i t e ,  v e r y  s o f t ,  w i t h  
smal l  patches and v e i n l e t s  o f  c a l c i t e  and sparse f i n e l y  
d isseminated c h a l c o p y r i t e ,  1  ess than 1 % o t h e r  mixed 
v o l c a n i c  r o c k  fragments 

24 0-10 f r ozen  c l a y e y  t i l l  (sample 0-10); 10-24 unf rozen c l a y e y  
t i l l  (sample 10-24); 24 abandoned i n  c l ayey  t i l l  

22 0-1 0 f r ozen  c l a y e y  t i l l  (sample 0-10); 10-22 unf rozen c l ayey  
t i 1  1  (sample 10-22) ; 22 abandoned because o f  c o n s t a n t l y  
plugged b i t  

40 0-8 f r ozen  c l a y e y  t i 1  1  (sample 0-8) ; 8-1 0 un f rozen  c l ayey  
t i l l  w i t h  t h i n  red-brown zone (sample 8-10); 10-40 
un f rozen  c l a y e y  t i l l  (samples 10-20, 20-30, 30-40); 40 
abandoned because o f  cav ing  

O f f  i c e  

30-40 angu la r  and rounded fragments coated w i t h  s t i c k y  g rey  
c l ay ,  s i m i l a r  t o  28-32 i n  P h i l  0 b u t  about 30% grey-  
green c h e r t y  t u f f  and 30% dark-grey t o  b l ack  p e r i d o t i t e  
and gabbro (g rada t i ona l  ) 

Th i s  sample appears t o  c o n t a i n  bo th  t i l l  and bedrock, 
basal t i l l ,  o r  co l luv ium.  

33 0-10 f r ozen  c l a y e y  t i l l  (sample 0 - l o ) ,  10-33 t i l l ?  (samples 
10-20, 20-30, 30-33); 33 abandoned because o f  cav ing  

O f f i c e  

30-33 angu la r  and rounded pebbles i n  s t i c k y  g rey  c l a y ,  s i m i l a r  
wide assor tment  o f  l i t h o l o g i e s  as 28-32 i n  P h i l  0; t i l l  
o r  stream g rave l s  

30 az imuth 07z0, i n c l i n a t i o n  -64'; 0-7 v o l c a n i c  f l o w ?  
red-brown 6-7 (sample 0-7); 7-20 g rey  and grey-grey 
v o l c a n i c  f l o w ?  (sample 7-20) ; 20-30 un f rozen  c l ayey  t i l l  
(sample 20-30); 30 abandoned because o f  s tuck  rods 

O f f i c e  

20-30 heavy wet g rey  c l ay ,  wet s i e v i n g  requ i red ,  angu la r  t o  
rounded fragments w i t h  same uni form m ix  o f  l i t h o l o g i e s  
as 28-32 i n  P h i l  0; t i l l  

37 az imuth 090°, i n c l  i n a t i o n  -70'; 0-27 v o l c a n i c  f l o w ?  
(samples 0-1 0, 10-20, 20-27); 27-37 un f rozen  t i 1  1  
(sample 27-37); 37 abandoned i n  t h i c k  c l a y  



APPENDIX 4: CONTINUED 

To ta l  
Date Depth Loca t ion  987 

( f t .  
Notes 

Nov. 25 4 5  

Nov. 25 20 

A1 1  t h e  ho les  

27-37 angu la r  t o  rounded fragments i n  dark-grey c l a y ,  wet 
s ieved,  s i m i l a r  t o  30-40 i n  P h i l  60 

- about 30% g rey  t o  grey-green v i t r i c  t u f f s  

- about  30% dark-grey gabbro t o  p e r i d o t i  t e  ( g rada t i ona l  ) , 
and s e r p e n t i n i t e  

- about 30% mixed l i t h o l o g i e s  as above 

- probab ly  t i l l  and bedrock o r  co l l uv i um rep resen t i ng  
1  oca l  bedrock t ype  

az imuth 120°, i n c l i n a t i o n  -65'; 0-10 f r ozen  t i l l ?  
(sampl e  0-1 0 )  ; 10-45 t i 1  1  ? (sampl es 10-20, 20-25, 25-40, 
40-45); 45 abandoned because o f  cav i ng  

O f f i c e  

20-25 angu la r  t o  rounded fragments coated w i t h  wet grey c l a y ,  
wet s ieved 

- s i m i l a r  t o  27-37 i n  20 E b u t  more qua r t z  and c h e r t y  
t u f f s  and o t h e r  r e s i s t a n t  rocks  i n  mixed l i t h o l o g i e s  

40-45 angu la r  t o  rounded fragments i n  wet g rey  c l a y ,  wet 
s ieved, assor ted  1  i tho log ies ,  s i m i l a r  t o  p rev ious  
sample, t i 1  1  o r  channel depos i t  

az imuth 120°, i n c l i n a t i o n  -62'; 0-10 f r ozen  t i l l ?  
(sample 0-1 0 )  ; 10-20 un f rozen  watery  t i 1  1  (sample 10-20) 
20 abandoned because of  water 

O f f  i c e  

10-20 angular  t o  rounded fragments i n  wet dark-grey c l a y ,  wet 
s ieved, smal l  sample of ma in l y  c l a y  t i l l ,  un i f o rm  m i x t u r  
o f  l i t h o l o g i e s  i n c l u d i n g  g rey  and green v i t r i c  t u f f ,  
c r y s t a l  t u f f ,  basal  t i c  f low rocks,  g r a n o d i o r i t e ,  gabbro, 
p e r i d o t i t e ,  s e r p e n t i n i t e ,  j a spe r ,  hemat i te,  c h e r t ,  
quar tz ,  c a l c i t e ;  t i l l  

a long  F r y i n g  Pan Creek were i n c l  ined; one exp lana t ion  f o r  t h e  

t i l l  appa ren t l y  u n d e r l y i n g  v o l c a n i c  f l ows  i n  10  E and 20 E i s  t h a t  bo th  ho les s t a r t e d  

i n  bedrock and broke th rough  i n t o  t h e  t i l l  -covered v a l l e y  of p r e g l a c i a l  F r y i n g  Pan Creek 

HALFERDAHL k ASSOCIATES LTD. 
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ACME ANALYTICAL LABORATORIES DATE RECEIVED: AUG 20 1987 
852 E. HASTINGS ST. VANCOUVER B.C. V$A i R $  
PHONE 253-3158 DATA LINE 251-1011 DATE REPORT MAILED: &p&.. 

G E U C H E M I C A L  I C P  A N A L V E 3 X ! 6  

,500 6RAW SAHPLE I S  DIGESTED WITH 3WL 3-1-2 HCL-HNOJ-HZ0 AT 95 DE6,C FOR ONE HOUR AND I S  DILUTED TO 1 0  ML WITH WATER, 
THIS LEACH I S  PARTIAL FOR HN FE CA P LA CR 1 6  BA T I  B W AND L IWITED FOR NA AND K. AU DETECTION L I M I T  BY ICP I S  3 PPW. 
- SAMPLE TYPE1 Pl-BEDROCK PZ-BASAL T I L L  AU++ PT++ PD++ RH++ BY FA-IS,  

ASSAYER: . k!+ DEAN TOYE, CERTIFIED B . C .  ASSAYER 
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, ACME ANALYTICAL LABORATORIES DATE RECEIVED: SEPT 3 1987  A54 
8 5 2  E. HASTINOS ST. VANCOUVER B.C. V6A i R 6  
PHONE 253-3158 DATA L I N E  251-1011 DATE REPORT MAILED: . 

,500 6RAH SAHPLE I S  DIGESTED WITH 3HL 3-1-2 HCL-HN03-H20 AT 95 DE6.C FOR ONE HOUR AND I S  DILUTED TO 10 HL WITH HATER, 
THIS LEACH IS= FOR HN FE CA P LA Q H6 BA T I  B U AND LIMITED FOR NA AND K, AU DETECTION L l H I T  BY ICP I S  3 PPH, - SAHPLE TYPE! P 1  TO PZ-BEDROCK PI-BASAL T I L L  AU++ PT++ P D W  RH++ BY FA-HS, 

ASSAYER: d ! .  . . DEAN TOYE, CERTIFIED 8.C. ASSAYER 

HALFERDABL & ASSOCIATES F i l e  # 87-3875 P a g e  1 

SUE 15bOS 35-45 
STD C i F A - 5 ) :  
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ACME ANALYTICAL LABORATORIES DATE RECEIVED: SEPT 23 1987 
852 E. HASTINGS ST. VANCOUVER B.C. VbA 1R6 
PHONE 253-3158 DATA LINE 252-10i1 DATE REPORT MAILED: &&6k . . 

GEOCHEMICAL I C P  A N e L V S I S  

TOTAL V & CR - , 5 0  6N SANPLES ARE FUSED WITH 3 6N N 1 2 0 2  DISSOLVED I N  50 R 2 0 1  H C I ,  LNALYSED ICP,  - SANPLE TYPE! BEDROCK 

ASSAYER! . DEAN TOYE, CERTIFIED 8. C. ASS4YER 
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fXME PNALYTICAL LABBRATBRIES DATE HECEIVEDR BEPT 28 19C3'7 
852 E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 
PHONE 253-5158 DATA LINE 251-1011 DATE REPORT MAIL-ED: ... 

Q l E C J C H E M I C P r L  X C F '  6 h W A L Y E S I S  

,500 6RAH SAMPLE I S  DIGESTED WITH 3ML 3-1-2 HCL-HN03-HZ0 AT 95 D E L E  FOR ONE HOUR AND I S  DILUTED TO 10 HL WITH WATER. 
THIS LEACH IS PARTIAL FOR HN FE C A  P LA g HE BA TI B w AND LIHITED FOR NA K AND AL. AU DETECTION L I n I T  BY ICP IS 3 PPH. 

AU+r P T t r  PD++ RH++ BY FA-HS, 

TOYE, CERTIFIED B.C. ASSAYER 
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ACME ANALYTICAL LAEOHATORIES LTD. DATE RECEIVED: OCT 13 1987 

A62 

852 E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 
PHONE(b84)253-3158 FAX(6041253-1716 DATE REPORT MAILED: &fi;h'~~. 

C3EC3cHt,M I C C l r L  PrNPrL.,WS X S CER'T I F I G A T E  

ICP - ,500 6RAH SMPLE I S  DIGESTED WITH 3HL 3-1-2 HCL-HN03-HZ0 AT 95 DEC. C FOR ONE HOUR AND I S  DILUTED TO 10 NL WITH WRTER, 
THIS LEACH I S  PARTIAL FOR HN FE CA P LA CR H6 BA T I  B W AND L I H I T E D  FOR NA K AND K ,  AU DETECTION L I N I T  BY ICP I S  3 PPN. 
- SAHPLE TYPE! Rock C h i p s  AUt* PTf f  P D t t  R H M  BY FA-IS, 

ASSAYEH: . d?w. DEPN TOYE, CERTIFIED B.C. ASSAYER 
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89 
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85 

82 
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59 
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71 
75 

5 :3 
'7 -5 
6 0 

C? 

i 5  

51 
63 
84 
84 .". , .:. 0 

13h 
78 
87 
85 
84 
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ACME ANALYTICAL LABORATORIES LTD. BATE RECEIVEDI OCT 24 1997 
€332 E. HASTINa8 ST. VANCOUVER B.C. V6A i R 6  
PHONE(604)253-5158 FAX(604)255-1716  DATE REPORT MAILED! . 

GEOCHEEMICAL #3NALVSIE3 C E R T I F I C A T E  

TOTAL V AND CR - FUSED WITH NA202lICP. 

ASSAYER! ... DEAN TOYE, CERTIFIED B.C. ASSAYEH 

HALFERDABL & ASSOCIATES F i  le # 87-5468 R Paqe 1 

SUE 40s 
SUE 8 0 s  
SUE 1205  
SUE 16QS 
SUE 240S 

SUE 36i:)S 
SUE 3 9 2 5  
SUE 4 2 5 s  
SUE 4 6 1 s  
SUE 480S 

v CR 
PPM PPM 



ACME A N A L Y T I C A L  LABORATORIES LTD.  DATE RECEIVEDa DEC 17 1987 
A69 

832 E m  HASTINElS 6T.  VANCOUVER B. C. V 6 A  1 R 6  
P H O N E ( 6 0 4 ) 2 5 3 - 3 2 5 B  F A X ( 6 0 4 ) 2 5 3 - 1 7 1 6  DATE REPORT MAILED,  &zyfk7. 

GECICHEMICPrL PrNPILYSIF=r: C E R T I F I C A T E  

ICP - ,500 6RAH SAHPLE I S  DIGESTED WITH 3HL 3-1-2 HCL-HNO3-HZ0 AT 95 DEC, C FOR ONE HOUR AND i S  DILUTED TO 1 0  HL WITH WATER, 
THIS LEACH I S  PARTIAL FOR HN FE CA P LA CR HB BA T I  B W 6ND L I H l T E D  FOR NA K AND AL, AU DETECTION L l H l T  BY I C P  I S  3 PPH, 
- SAHPLE TYPE1 P i - 2  BEDROCK PD+* R H t I  BY FA-HB. 

ASSAYER: . DEAN TOYE, C E R T I F I E D  H.C. ASSAYER 

HALFERDAHI  
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Chemex Labs Ltd. To : H A L F E R D A H L  & A S S O C .  LTD. ,  
D E P T .  18, 

Analytical Chemlsts Geochemlsls * Registered Assayers 10509 - 81ST AVE., 
2 1 2 BROOKSBANK AVE , NORTH VANCOUVER. E D M O N T O N ,  ALTA.  

B R I T I S H  COLtMBIA,  CANADA V7J-1CI  T 6 E  1x7 
PHONE ( 6 0 4 )  9 84 -0221  

ANALYTICAL PROCEDURES I CERTIFICATE A8 7 2 8 6 1 6 I 

I 
CH= 

CODE 

DETECT I ON UPPER 

.- 

H A L F E R D A H L  & A S S O C .  L T D  , 
P R O J E C T  : 

P . 0  If 

METHOD L I M I T  

-~ 

AAS 1 
A AS 1 
AAS-BKGD CORR 1 
AAS 1 
FA-NAA 1 

L I M I T  DESCR 1 PT I ON 

Cu ppm: HN03-aqua resia discst 
Mo ppm: HN03-aqua resia dilemt 
Pb ppm: HNO3-aqua resia diseet 
Zn ppm: HN03-aqua resia discst 
Au ppb: Fuse 1 0  8 sample 

S a m p l e s  s u b m i t t e d  t o  o u r  l a b  i n  V a n c o u v e r ,  BC.  
T h i g  r e p o r t  was p r i n t e d  o n  19-JAN-88. 

r .- - - - - 

SAMPLE PREPARATION -1 
I 

T h e  32 c l e m e n t  ICP p a c k a s e  i s  e u i t a b l e  f o r  

t r a c e  m e t a l s  i n  n o i l  a n d  r o c k  r a m p l e e .  
E l e m e n t e  f o r  w h i c h  t h e  n i t r i c - a q u a  r e s i a  
d i 6 e s t i o n  i s  p o s s i b l y  i n c o m p l e t e  a r e :  A l .  
Ba .  B e ,  C a .  C r .  G a .  K. L a ,  U s ,  N a .  S r ,  T i .  
T 1 .  W. 



To : HALFERDAHL & ASSOC. LTD. , 
DEPT. 18, 
10509 - 81ST AVE., 
E W W O N ,  ALTA. 
T6E 1x7 

Project : 
Comrants: 

Page No. : I  
Tot. Pages2 
Date : 19-JAN-88 
Invoice # :I-8728616 
P.O. # : 

Chemex Labs Ltd. 
Analytical Chemlats * Geochemlsta * Reglatered Assayera 

2 1 2  BROOKSBANK AVE.. NORTH VANCOUVER. 
BRITISH COLLMBIA, CANADA V7J-2CI 

PHONE ( 6 0 4 )  984-0221 
- 

CERTIFICATE OF ANALYSIS A8 7 2 8 6 1 6 

SAMPLE 
DESCRIPTION 

PREP 
CODE 

FP-1OE 7-20 
FP-IOE 20-30 
FP-2OE 0-10 
FP-2OE 10-20 
FP-2OE 20-27 

CERTIFICATION : 

L 



To : HALFERDAHL & ASSOC. L l D .  , 

Chemex Labs Ltd. DEFT. 18, 
10509 - 81ST AVE., 

Analytical Chemlsts Geochemists * Registered Assayers E W N I D N ,  ALTA. 

2 1 2  BROOKSBAMC AVE . NORTH VANCOUVER. 
T6E 1x7 - .  . 

Page No. :2 
Tot . Pages: 2 
Date : 19-JAW88 
Invoice # :I-8728616 
P.O. # : 

B R I T I S H  COLLMBIA, CANADA V7J-2C1 rrojecr : 
- 

PHONE ( 6 0 4 )  9 8 4 - 0 2 2 1  

CERTIFICATE OF ANALYSIS A8 7 2 8 6 1 6 1 
S A M P L E  

D E S C R I P T I O N  
PREP 
CODE 

CERTIFICATION : . 



Chemex Labs Ltd. To : HALFERDAHL & ASSOC. LTD., 
DEPT. 18, 

Analytical Chemlsts Geochemists * Registered Assayers 10509 - 81ST AVE., 
2 1 2 BROOKSBANK AVE . , NORTH VANCOWER, EDMONTON, ALTA. 

B R I T I S H  C O L W I A ,  CANADA V 7 J - 2 C I  T6E 1x7 
PHONE ( 6 0 4 )  984-0221  

C o n m e n t s  : 

1 CERTIFICATE A8 7 2 8 6 1 5 
I 

H A L F E R D A H L  & A S S O C .  L T D  . 
P R O J E C T  : 

P . 0 . U  

S a m p l e s  s u b m i t t e d  t o  o u r  l a b  i n  V a n c o u v e r ,  B C .  

T h i s  r e p o r t  was p r i n t e d  on  19-JAN-88. 

! SAMPLE PREPARATION 

i CODE SAMPLES ' -7 -ERl DESCR 1 P T  I ON 

1 2 0 2 / 5 bry, eieve -80 menh, save rejec t 

a M B E R  

AMPLES 

5 
5 
5 
5 
5 

-- 

ANALYTICAL PROCEDURES 

DESCRIPTION METHOD 

- -- -. - -- 

31 ppm: HN03-aqua regia digest AAS 
do ppm: HNO3-aqua resia discst AAS 
Pb ppm: HN03-aqua resia digest AAS-BKGD CORR 
En ppm: HN03-aqua regia digest A A S  

ku ppb: Fuse 10 g sample F A - N A A  

DETECT 1 ON UPPER 

L I M I T  L I M I T  

-- 

1 1 0 0 0 0  
1 10000 
1 1 0 0 0 0  
1 1 0 0 0 0  
1 1 0 0 0 0  



To : HALFERDAHL & ASSOC . LTD. , mA Chemex Labs Ltd. DEPT. 10509 - 18, 81ST AVE., 
Analytical Chemlsts * Geochemists Registered A s s o y e r s  EDMDNTON, ALTA. 

2 1 2  BROOKSBANK A V E . ,  NORTH VANCOUVER, 
T6E 1x7 

BRITISH COLIMF5IA, CANADA V 7 J - 2 C l  P r o j e c t  : 

SAMPLE 
DESCRIPTION 

PHONE ( 6 0 4 )  9 8 4 - 0 2 2 1  

PREP 
CODE 

Page No. : I  
Tot. Pages: 1 
Date : 19-JAW88 
Invoice # : 1-872861 5 
P.O. # : 

CERTIFICATE OF ANALYSIS A8 7 2 8 6 1 5 

r u  NAA 

I P ~  

CERTIFICATION : 
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