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EXPLORATION 
NTS: 105 0/1,2 

COMINCO LTD. 
WESTERN DISTRICT 

ASSESSMENT REPORT 

GEOCHEMISTRY. GEOPHYSICS. DIAMOND DRILLING. ROAD BUILDING 

NIDD PROPERTY 

MAY0 M I N I N G  DISTRICT, YUKON TERRITORY 

I. SUMMARY 

Cominco L td . ' s  N idd  P rope r t y  i s  l o c a t e d  w i t h i n  t h e  Mayo M i n i n g  D i s t r i c t  o f  t h e  
Yukon T e r r i t o r y  approx imate ly  390 km n o r t h e a s t  o f  Whitehorse, Yukon T e r r i t o r y .  
T h i s  p r o p e r t y  c o n s i s t i n g  o f  636 c l a ims  was o r i g i n a l l y  s taked  between 1976 and 
1981. Unde r l y i ng  t h e  p r o p e r t y  a r e  u n i t s  o f  t h e  Ordov ic ian-S i  l u r i a n  Road R i ve r  
Group and Devoni a n 4  i s s i  s s i  p p i  an Earn Group. 

T h i s  r e p o r t  covers t h e  1983 work p e r i o d  May 27 th  t o  September 27th. Du r i ng  t h i s  
p e r i o d  10 k i  l omet res  o f  HLEM and magnetometer surveys were run, 900 s o i  1  samples 
were c o l l e c t e d ,  1758.1 metres o f  diamond d r i l l i n g  were completed and access road 
c o n s t r u c t i o n  and upgrad ing  was undertaken. 

R e s u l t s  o f  t h i s  f i e l d  program a r e  con ta ined  w i t h i n  t h i s  r e p o r t  and t h e  accompan- 
i n g  geophys ica l  r e p o r t  by I. Jackisch.  

11. INTRODUCTION 

A. L o c a t i o n  

The Nidd P rope r t y  i s  s i t u a t e d  w i t h i n  t h e  Mayo M i n i n g  D i s t r i c t  approx imate ly  390 
k i  l omet res  n o r t h e a s t  o f  Whitehorse, Yukon T e r r i t o r y  ( F i g u r e  1 ) .  Access t o  t h e  
p r o p e r t y  i s  e i t h e r  by f i x e d  winged a i r c r a f t  o r  t r u c k  t o  t h e  MacMi l lan  Pass 
a i r s t r i p  and t h e n  by h e l i c o p t e r  24 k i l o m e t r e s  west t o  a  camp c e n t r a l l y  l o c a t e d  
on t h e  p rope r t y .  

L a t i t u d e :  63'11 'N 
Longi tude:  130°21'W 
NTS : 105 0/1,2 

The Nidd P rope r t y  was s taked  between 1976 and 1981 t o  cover  t h e  w e s t e r l y  s t r i k e  
ex tens ion  o f  t h e  s t r a t i g r a p h y  wh ich  hos t s  t h e  nearby Tom and Jason l ead -z i nc -  
s i  1 v e r  depos i ts .  S ince  1976 numerous development programs have been c a r r i e d  
out .  These programs have i n c l u d e d  some o r  a l l  o f  t h e  f o l l o w i n g :  geology, s o i l  
and rock  geochemistry,  geophysics, diamond d r i l l i n g ,  road  b u i l d i n g ,  t rench ing .  
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C. Ownership 

The Nidd Prope r t y  c o n s i s t s  o f  636 c la ims 100% owned by Cominco L t d .  ( P l a t e  1) .  

C la im 

Kobuk 1-8 
Nidd 1-11, 13, 15, 17, 19, 

255, 256, 300, 302-307, 
309, 311 

Nidd 12, 21, 24, 35, 38, 
47-49, 55-58, 63-66, 
70-73, 76-79, 81-85, 
88-93, 95, 104, 115, 
116, 130, 275-278 

Nidd 14, 16, 18, 20, 23, 
25-30, 37, 39, 40, 50, 
51, 257-260 

Nidd 22, 31-34, 36, 244-253 
Nidd 96-101, 105-110, 117-122, 

131-136, 145-147, 283, 284 
Nidd 138, 140, 142, 144, 148-158 

160, 165, 167, 169, 171, 
173, 175-179, 184-193, 203 

Nidd 161, 163, 174, 182, 194, 
195, 200, 202, 205, 210, 
211, 217 

Nidd 183, 198, 199, 201, 204 
206-209,212, 213, 215, 
219. 223. 230 

Date Recorded Due Date 

Sept. 3, 1976 
Oct. 20, 1976 

Dec. 3, 1988 
Oct. 20, 1983 

Oct. 20, 1976 Dec. 3, 1988 

Oct. 20, 1976 Dec. 3, 1989 

Oct. 20, 1976 
Oct. 20, 1976 

Dec. 3, 1986 
Dec. 3, 1987 

Oct. 20, 1976 Dec. 3, 1991 

Oct. 20, 1976 Dec. 3, 1992 

Oct. 20, 1976 Dec. 3, 1993 

Nidd 214; 216; 218, 220, 225, 
231, 236, 237 

Oct. 20, 1976 Dec. 3, 1994 

Nidd 2211 222, 224, 226-229 
232-235 

Nidd 240-243, 301 
Nidd 316-320, 324-326, 

328-346 
Nidd 321-323, 327 
Ni dd 347-349, 353-355 
Nidd 356-371 
Nidd  372( f r . ) ,  373( f r . )  
Nidd 401-475 
Nidd 476-482, 498, 500, 502 

504-506 
Ni dd 483-496, 507 -520 
Nidd 521-558, 575-620, 622 

625-630 
Nidd 559-574 
N i  dd 621, 623, 624, 631-634 
Nidd 646, 648, 650-652, 

731 -738, 740, 744-788, 
798-801 

N i  dd 699-730, 789-797 
Nidd 803-818 

Oct. 20, 1976 Dec. 3, 1995 

Oct. 20, 1976 
J u l y  11, 1977 

Dec. 3, 1983 
Dec. 3, 1988 

J u l y  11, 1977 
Sept. 12, 1977 
Sept. 16, 1977 
June 25, 1979 
Oct. 15, 1980 
June 25, 1981 

Dec. 3, 1989 
Dec. 3, 1993 
Dec. 3, 1993 
Dec. 3, 1991 
Dec. 3, 1989 
Dec. 3, 1990 

June 25, 1981 
J u l y  22, 1981 

Dec. 3, 1985 
Dec. 3, 1985 

J u l y  22, 1981 
J u l y  22, 1981 
Aug. 7, 1981 

Dec. 3, 1984 
Dec. 3, 1990 
Dec. 3, 1983 

Aug. 7, 1981 
Aug. 27, 1981 

Dec. 3, 1985 
Dec. 3, 1985 



111. EXPLORATION 

The 1983 e x p l o r a t i o n  program cons i  s t e d  o f  s o i  1  geochemi s t r y ,  h o r i z o n t a l  l oop  EM 
and magnetometer survey, diamond d r i  11 i n g  and road  b u i l d i n g .  T h i s  program was 
c a r r i e d  o u t  d u r i n g  t h e  p e r i o d  May 27 t o  September 27, 1983. 

I V .  GEOPHYSICS 

I n  t o t a l ,  10 k i l o m e t r e s  o f  h o r i z o n t a l  l o o p  EM and magnet ics were surveyed i n  what 
i s  known as t h e  E leven  Creek area o f  t h e  p rope r t y .  D e t a i l s  o f  t h i s  geophysical  
survey a r e  con ta ined  i n  t h e  Geophysical  Surveys r e p o r t  by I. Jack i sch  which 
accompanies t h i s  assessment r e p o r t .  

V. GEOCHEMISTRY 

A. A n a l y t i c a l  Procedure I 
The 1983 Nidd P rope r t y  s o i l  sampl ing program c o n s i s t e d  o f  t h e  t a k i n g  o f  900 s o i l  
samples a l ong  con tou r  and g r i d  1  i n e s  i n  t h e  I m p e r i a l  and Eleven Creek areas o f  
t h e  p roper ty .  A1 1  samples were sh ipped t o  Cominco' s  E x p l o r a t i o n  Research 
l a b o r a t o r y  i n  Vancouver,,B.C. f o r  analyses. F o l l o w i n g  d i g e s t i o n  by a  20% n i t r i c  
a c i d  s o l u t i o n  t h e  lead,  z i n c  and s i l v e r  con ten t s  were determined by atomic 
absorp t ion .  

B. R e s u l t s  

R e s u l t s  o f  t h e  s o i l  surveys i n  t h e  I m p e r i a l  and Eleven Creek areas f o r  lead,  z i n c  
and s i l v e r  a r e  shown on P l a t e s  2, 3, 4, and P l a t e s  5, 6, 7  r e s p e c t i v e l y .  Lead 
va lues  r e t u r n e d  were low w i t h  o n l y  f o u r  s c a t t e r e d  samples on t h e  I m p e r i a l  Creek 
g r i d  and one sample on t h e  Eleven Creek g r i d  g r e a t e r  t han  50 ppm. Z i n c  va lues  
show a  350 met re  by 400 met re  p l u s  1000 ppm area o u t l i n e d  on t h e  Eleven Creek 
g r i d  and a  s m a l l e r  p l u s  1000 ppm area o u t l i n e d  i n  t h e  I m p e r i a l  Creek va l l ey .  
Bo th  c f  t hese  area5 a r e  covered by e x t e n s i v e  overburden. 

S i l v e r  va lues  a r e  g e n e r a l l y  low w i t h  m inor  p l u s  1.0 ppm areas seen on bo th  
g r i d s .  One 150 met re  by 200 met re  p l u s  1.0 ppm s i l v e r  area i s  l o c a t e d  j u s t  eas t  
o f  I m p e r i a l  Creek. No ou t c rop  i s  seen a t  t h i s  l o c a t i o n .  

V I .  DIAMOND DRILLING 

I n  t o t a l  1758.1 metres o f  BQ, NQ, and HQ diamond d r i l l i n g  were completed i n  f i v e  
ho les  ( P l a t e  8 )  by E. Caron Diamond D r i l l i n g  Ltd., 7 Roundel Road, Whitehorse, 
Yukon T e r r i t o r y .  The purpose o f  t h e  d r i l l  program was t o  t e s t  t h e  w e s t e r l y  
ex tens ion  o f  favourab le  s t r a t i g r a p h y  h o s t i n g  1  ow grade Pb-Zn m i n e r a l i z a t i o n  
encountered i n  t h e  1982 d r i l l  program and t o  p r o v i d e  s t r a t i g r a p h i c  i n fo rma t i on .  
Rock t ypes  cored  i n c l u d e d  v o l c a n i c s  and ca lcareous  mudstones o f  t h e  Ordov ic ian-  
S i l u r i a n  Road R i v e r  Group and vo l can i cs ,  conglomerates, d i a m i c t i t e s  and mudstones 
o f  t h e  Devon ian -M iss i ss i pp ian  Earn Group. M i n o r  sporad ic  s p h a l e r i t e  m i n e r a l i z a -  
t i o n  i s  seen w i t h i n  t h e  conglomerates and d i a m i c t i t e s .  For  core  d e t a i l s  and 
analyses see t h e  a t t a c h e d  d r i l l  l o g s  ( o n l y  NB83-6 and NB83-9 a re  i n c l u d e d  here 
f o r  assessment purposes).  Fo r  l o c a t i o n  o f  c o r e  s to rage  see P l a t e  8. 



V I I .  ROAD BUILDING 

The access road  s t a r t e d  i n  1982 was upgraded d u r i n g  1983 i n  hopes o f  comple t ing  
i t  f o r  use d u r i n g  t h e  f i e l d  season. Con t rac to r s  used were E. Caron Diamond 
D r i l l i n g  L td .  and H. Coyne and Sons Ltd., 14 MacDonald Road, Whitehorse, Yukon 
T e r r i t o r y .  Resu l t s  o f  t h i s  work produced a  road t o  4x4 s tandards except  f o r  one 
s h o r t  s t r e t c h  (700 met res )  where swampy c o n d i t i o n s  make i t  impass ib l e  d u r i n g  t h e  
summer months. I t  i s  p r e s e n t l y  p lanned t o  complete t h i s  road  t o  4x4 standards 
over  t h i s  swampy s e c t i o n  by mid 1984. An o u t l i n e  o f  t h e  road  i s  sketched on 
P l a t e  1. 

Repor ted by: 
T .W. Hodson, Geo log i s t  

Endorsed by: 
D. Rhodes, Sen io r  Geol og i  s t  

D i s t r i b u t i o n  

M i n i n g  Recorder ( 2 )  
Western Di s t r i c t  (1 ) 

Western D i s t r i c t  



STATEMENT OF EXPENDITURES 

NIDD PROPERTY 

MAY 27 TO SEPTEMBER 27 

I. DIAMOND DRILLING 

Diamond d r i l l i n g  d i r e c t  ( c o n t r a c t  and supp l i es  ) - 1758.1 rn 

S i t e  p r e p a r a t i o n  and d r i l l  suppor t  (D7 b u l l d o z e r )  296 hrs. @ $70/hr 

H e l i c o p t e r  suppor t  - 190 hrs. @ $542/hr 

S t a f f  t ime:  T.W. Hodson 93 days @ $166.33 
A.P. Roberts 105 days @ 171.60 
F.J. Ferguson 20 days @ 171.60 
S.B. Noakes 10 days @ 108.24 

Assays and analyses: 
Analyses (Cu, Pb, Zn, Ag, Fe) 378 @ $5.10/sample $1,927.80 
P repa ra t i on  - 378 samples 1,153.00 
Assays 30 Pb @ $5.50 + 73 Zn @ $5.00 + 36 Ag @ $8.00 818.00 

3,898.00 

Domic i l e  - 228 man days @ $95/man day 21,660.00 

T ranspo r ta t i on :  f r e i g h t  - $4,261 
f i x e d  w inq  - 14,056 
t r u c k  plu; f u e l  - 15;512 

33,829 
Comuni  c a t i  ons 

Geo log ica l  supp l i es  

Mobi 1 i z a t i  on - personnel 3,000.00 

E x p e d i t i n g  
T o t a l  

Cost d i s t r i b u t i o n  per  c la im:  
Nidd 83 NB83-5 316.5m 18% $ 98,338.49 
Ni dd 82 NB83-6 342.4m 20% 109,264.99 
Nidd 84 NB83-7 445.6m 25% 136,581.24 
N idd  83 NB83-8 364.9111 21% 114,728.24 

*Only charges assoc ia ted  w i t h  Nidd 82 and Nidd 76 are be ing  
a p p l i e d  f o r  assessment c r e d i t s  f o r  a t o t a l  o f  $196,676.99. 



Appendix A c o n t '  d. 

11. ROAD BUILDING 

Di r e c t  c o n t r a c t  c o s t s  (D7 b u l l  dozer)  - 252 h r s  @ $70/hr 

H e l i c o p t e r  suppor t  - 10  h r s  

S t a f f  t ime:  T.W. Hodson - 
A.P. Rober ts  - 

2 days @ $166.32 = $332.64 
2 days @ 171.60 = 343.20 

$675.84 

Supp l i es  

Gravel  t r u c k  r e n t a l  - 66 h r s  @ $65/hr  

Front -end l o a d e r  r e n t a l  - 55 h r s  @ $67/hr  p l u s  f u e l  

T imber jack r e n t a l  - 1 0  days @ $130/day 

Cla ims on wh ich  road  work was c a r r i e d  ou t :  
N idd  217 174 328 101 

204 428 330 92 
202 1 7 1  332 93 
203 169 334 316 
201 154 336 84 
184 152 337 83 
185 153 339 31 7 
183 140 8 5 318 

I I I . GEOCHEMISTRY 

S o i l  samples (Pb, Zn, Ag) - 900 @ $4.15/sample 

H e l i c o p t e r  suppor t  - 6 h r s  @ $542/hr 

S t a f f  t ime:  T.W. Hodson 3 days @ $166.32 = $ 498.96 
A.P. Rober ts  6 days @ 171.60 = 1,029.60 
M. Jarman 6 days @ 87.12 = 522.72 
R. Ey re  6 days @ 87.12 = 522.72 
M. A l l e n  6 days @ 76.56 = 459.36 
P. Armstrong 2 days @ 76.56 = 153.12 
F.J. Ferauson 1 dav @ 171.60 = 171.60 
S.B. ~ o a i e s  1 d& @ 108.24 = 108.24 

-$3px37 

T o t a l  

Domic i l e  - 26 man days 8 $95/man day 



Appendix A c o n t '  d. 

I V .  GEOPHYSICS 

HLEM and Mag surveys - 10 l i n e  km 8 $ 2 9 6 / l i n e  km 

Domi c i  1 e I. Jack i  sch 7 days 8 $%/day = $665 
T. Wong 8 days 8 $95/day = 760 
M. A l l e n  8 days 8 $95/day = 760 

$ 2 3 3 - 5  

H e l i c o p t e r  - 2 h r s  @ $542/hr 1 084 
T o t a l  

Summation: Diamond d r i  11 i n g  $546,324.96 
Road b u i  1 d i  ng 33,915.84 
Geochemi s t  r v  12,923.32 - - -  - ., 
Geophysics 

S i  gned: 
T.W. Hodson 
Geol o g i  s t  



APPENDIX B 

A F F I D A V I T  

I, Terence W. Hodson, o f  t h e  M u n i c i p a l i t y  o f  Surrey, i n  t h e  Prov ince  o f  B r i t i s h  

Columbia, make o a t h  and say: 

1. THAT I am employed as a  g e o l o g i s t  by Cominco Ltd., and as such have a  

persona l  knowledge o f  t h e  f a c t s  t o  wh ich  I h e r e i n a f t e r  depose; 

2. THAT annexed h e r e t o  and marked as Appendix A t o  t h i s  my a f f i d a v i t  i s  a  t r u e  

copy o f  expend i tu res  i n c u r r e d  i n  connec t ion  w i t h  a  geo log i ca l  program c a r r i e d  

o u t  on t h e  N idd  m i n e r a l  c la ims ;  

3. THAT s a i d  expend i t u res  were i n c u r r e d  between t h e  twenty-seventh day o f  May 

ar,d ",he twev ty -seven th  day o f  September, 1983 f o r  t h e  purpose of  m ine ra l  

e x p l o r a t i o n  on t h e  above no ted  c la ims.  

S i  gned: 

T.W. Hodson 

Geol o g i  s t  



APPENDIX C 

STATEMENT OF QUALIFICATIONS 

I, Terence W. Hodson, o f  t h e  M u n i c i p a l i t y  o f  Surrey, i n  t h e  Province o f  B r i t i s h  

Columbia, hereby c e r t i  f y  : 

1. THAT I am a g e o l o g i s t  r e s i d i n g  a t  1773 Southmere Cresent, Surrey, B r i t i s h  

Columbia, w i t h  a business address a t  700-409 G r a n v i l l e  S t ree t ,  Vancouver, 

B r i t i s h  Columbia, 

2. THAT I graduated w i t h  a B.Sc., i n  geology from the  U n i v e r s i t y  o f  B r i t i s h  

Columbia i n  1980, 

3. THAT I have p r a c t i c e d  geology w i t h  Cominco Ltd.  from May, 1980 t o  t h e  

present.  

S i gned: 

T.W. Hodson 

Geologi s t  



Scale i ~ r i l l  Hole Record 
Colour Plot 
6 Dips 

Property NIOO District Fiayo Min ing D i s t r i c t  ~~l~ NO. NB-83-3 

Commenced Sept. 2, 1983 LocationBOundaryCreekor. Camp. 208 m .  
44O, 206O 

Completed Sept. 12$ lga3 Core Sue HQ/NQ Corr. Dip217. lm : -45.50,2080 ; 278m: Vert. Comp. 200 m. 
Co-ordinates Lat .  101015.36 N Dep. 107161.32 E True Brg. -38O,235O ,, Logged by lWH 

Ob.eCtive To t e s t  t h e  westward s t r i k e  extens ion o f  m i n e r a l i z a t i o n  % Recov. ;;8; Date Sept. 19, 1983 

encountered i n 1 ~ - 8 3 - 8  . 

1 O . h  - 31.1 1 OVERBURDEN I I 
:4eteraqe 

rom To 

1 0 - 18.9 T i l l  9 
- Only a few c h e r t  pebble conglomerate pebbles and cobbles t o  20.0 cm. a r e  seen down ! 

t o  18.9 m, none o f  which con ta in  any v i s i b l e  sulphides o r  i r o n  carbonates. 

Description 

I 1 18.9 - 31.1 Mudstone Mud I I , 
- Black carbonaceous mud composed o f  s i l t  t o  sand s i z e  s i z e  b lack mudstone fragments 

This  mud e v e n t u a l l y  passes past  31.1 m i n t o  broken up mudstone and then mudstone. 
-- 

This  black mud covers the  i n t e r v a l  18.9 t o  31.1 m. The top  0.95 m. o f  t h i s  s e c t i o n  -- -- -- - --- 
conta ins  abundant fragments o f  b lack mudstone as w e l l  as the  mud. A f t e r - t h i s  - .- - . - -- -. 

i n t e r v a l  o n l y  the  occassional mudstone pebble t o  2.5 x 5.0 cm. i s  seen w i t h i n  t h i s  -- 

mudstone mud. Host l i k e l y  t h i s  u n i t  has been produced from sur face waters r e a c t i n g  
- -  -- 

w i t h  the under1 y i n g  mudstones. 

Sample 
No. 

Length 

31.1 - 70.0 GRITTY MUDSTONE AND MUDSTONE WITH SILTSTONE LAMINAE 

- The uphole sec t ion  o f  t h i s  i n t e r v a l  c o n s i s t s  o f  b lack g r i t t y  mudstone w i t h  19-15 

volume percent p y r i t e  g ra ins  t o  0.5 mm. disseminated throughout w i t h  the  downhole 

sec t ion  c o n s i s t i n g  o f  a b lack  mudstone w i t h  s i l t s t o n e  and p y r i t e  laminae t o  0.5 cm. 

t h i c k .  This  lower  u n i t  appears more carbonaceous than the uphole mudstone as 

g r a p h i t e  i s  commonly seen along f o l i a t i o n  surfaces where as i t  i s  absent i n  the  

uphole mudstone. Both u n i t s  sc ra tch  e a s i l y  w i t h  a k n i f e .  
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- The con tac t  between these two u n i t s  i s  g rada t iona l .  

- Bedding t o  core a x i s  angle as seen i n  t h e  lower  u n i t  v a r i e s  from 0' t o  60' w i t h  

an average o f  30' t o  40'. F o l i a t i o n  t o  core a 5 k a n g l e  i s  constant  a t  50'. 

-- 

31.1 - 46.6 G r i t t y  mudstone 

- Black g r i t t y  mudstone w i t h  n o - v i s  
g ra ins  

volume percent c h e r t  ( q u a r t z b ' d -  

disseminated throuqhout the  mudstgne. F o l i a r  

mudstone t o  wrap around these c r v s t a k g i  

F o l i a t i o n  has a l s o  elonqated some o f  t h e  q u a  
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laminae ranging from 1.0 mm. t o  2.0 cm. i n  th ickness.  Overa l l  the re  i s  about 

I I I I 

65 - 75 volume percent mudstone, 25-35 volume percent s i l t s t o n e  and 1-2 volume 

percent p y r i t e .  The p y r i t e  ma in ly  occurs as laminae b u t  a l s o  as blebs t o  

w i t h i n  the  mudstone o r  w i t h  quar tz  w i t h i n  c r a c k l e  f r a c t u r e s .  These q u a r t z - p y r i t e  

c r a c k l e  f r a c t u r e s  ma in ly  occur between 51.8 m. and 58.2 m. 

- Some o f  the  p y r i t e  laminae a re  rep laced s i l t s t o n e  laminae. This  i s  best  seen near I 
a l so  seen, one o f  which has 

-- 

p- - -- - - - 
t h i s  sec t ion .  A l l  f a u l t s  

-- 

Fau l t s  occur a t :  
- -- - -- - -- - 

49.1 m 58.5 - 68.8 m 60.7 - 61.0 m 

- Bedding t o  core a x i s  angle: 

47.9 m - 25O - 59.5 m - 33O 

5 0 . 3 m - 0 ~ - 5 ~  63.7111-45' t-i- 
70.0 - 79.6 MUDSTONE WITH SILTSTONE LAMINAE AND INTERBEDDED GRIT TO MEDIUM CHERT PEBBLE CONGLOMERATE 

- Black, laminated, carbonaceous mudstone w i t h  s i l t s t o n e  laminae t o  0.5 cm. 

I 
-- 

I Interbedded w i t h  t h i s  u n i t  a r e  q r i t  and c h e r t  pebble conglomerate beds. I I 



>rill Hole Record 

roperty NI OD District Hole No. NB-83-9 

:ommenced Location Tests at Hor. Comp. 

:ompleted Core Size Corr. Dip Vert. Comp. 

:o-ordinates True Brg. Logged by 

)bjective % Recov. Date 

70.0 - 70.3 Chert pebble conglomerate 
- - 

-Grey, medium c h e r t  pebble conglomerate w i t h  c h e r t  and mudstone c l a s t s  cemented by 

a s i l i c a  m a t r i x  (10 - 20 volume percen t ) .  Clasts  a re  subrounded t o  subangular and 

a re  c l a s t  supported. C las t  make up 80-90 volume percent  o f  t h i s  u n i t  w i t h  60 volume 
-- 

percent  being grey c h e r t  ~ l a s t s  rang ing  from 0.1 t o  8.0 cm. 

E .- 
aJ - . . 

-30 volume percent  o f  t h i s  u n i t  -~ has been replaced by p y r i t e .  

-Bedding t o  core a x i s  angle i s  - 55'. 

u 

fl Length 

-. . . . --- - 

71.0 - 72.1 G r i t  and c h e r t  pebble conglomerate w i t h  minor laminated mudstone - s i l t s t o n e .  

Sample 
No. 

Veteraqe 
om To 

70.3 - 71.0 Mudstone w i t h  s i l t s t o n e  laminae 

-Dark grey t o  b lack mudstone w i t h  20-30% s i l  t s tone  laminae t o  3.0 mm. Hudstone - lamina(? 

a re  t o  1.0 cm. t h i c k .  One 1.2 cm. t h i c k  medium c h e r t  pebble conglomerate bed a l s o  

cu ts  t h i s  mudstone. The r a r e  1-2 mm. t h i c k  p y r i t e  laminae o r  b leb  i s  a l s o  present.  
- -- 

Graphite i s  found along most f o l  i a t i o n  surfaces. 

-Bedding t o  core a x i s  angle i s  55'. 

Description 

The laminated mudstone w i t h  s i l t s t o n e  laminae becomes i n c r e a s i n g l y  s i l t  r i c h  

towards the  downhole con tac t  where i t  i s  more o f  a  f i n e  s i l t s t o n e  than a mudstone. 

-- 

percent mudstone ~ l a s t s  t o  1.0 cm. i n  s i z e  and 5-10 v o l .  percent  s i l i c a  m a t r i x .  I I 

- -- 

F 
D 
- - 
sis 

-Mainly grey g r i t  beds ( 3 )  ranging f rom 1.5 t o  30 cm. thck .  The g r i t  beds are 

composed o f  60-70 v o l .  percent  c h e r t  g ra ins  from ~ 0 . 1  t o  1.0 cm. i n  s i ze ,  30 vo l .  
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-2  c l a s t  supported, grey c h e r t  pebble conqlomerate beds are a lso  present .  These beds 

a r e  predominantly composed o f  mudstone c l a s t s ,  w i t h  l e s s e r  c h e r t  c l a s t s  and 5-10 v o l .  

percent s i l i c a  m a t r i x .  O f  t h e  c l a s t s  60-70 v o l .  % are mudstone ranq inq  from a few 

-- mm's t o  greater  than 10 cm and 30-40 v o l  . % mudstone w i t h  s i l t s t o n e  laminae beds t o  

10 cm t h i c k .  

-From 10  t o  30 v o l  . percent  o f  the  coarse beds have been replaced bv ~ v r i t e .  

-- 

0.1 t o  8.0 cm and 10 v o l .  % s i l i c a  m a t r i x .  14  81.4- 

q 82.5 
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( n o t  poss ib le  t o  t e l l  i f  these represent  rep laced c l a s t s  o r  o r i g i n a l  s p h a l e r i t e  
I 

c l a s t s ) .  ---- 

85.4 - 103.3 MUDSTONE WITH SILTSTONE AND SANDSTONE LAMINAE AND MINOR PEBBLY MUDSTONE DIAMICTITE, GRIT AND - 
CHERT PEBBLE CONGLOMERATE -- - . . - - - 

-Dark grey t o  b lack mudstone w i t h  20-30 v o l .  % s i l t s t o n e  and sandstone laminae t o  

0.5 cm t h i c k .  Interbedded w i t h  t h i s  a r e  t h e  occassional g r i t ,  pebbly mudstone - 

d i a m i c t i t e  and c h e r t  pebble conglomerate bed. 

85.4 - 86.6 P e b b - i -  . . .  

-Sect ion cons is ts  o f  two pebbly mudstone d i a m i c t i t e  i n t e r v a l s  separated by 0.40 m of 

dark arev mudstone t o  s i l t y  mudstone. 

-Pebblv mudstone d i a m i c t i t e  cons is ts  o f  a arev t o  dark grey s i l t y  mudstone w i t h  up t o  

15 v o l .  % c h e r t  and mudstone pebbles-to 1.0 cm f l o a t i n g  i n  i t .  The c l a s t s  a re  sub- 

rounded t o  subanqular and c o n s i s t  o f  80 v o l .  % c h e r t .  One 0.8 cm reddish-brown 

s p h a l e r i t e  c l a s t  i s  seen w i t h i n  t h i s  i n t e r v a l .  

-The dark grey mudstone t o  s i l t y  mudstone conta ins no beddinq, can be e a s i l y  
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86.6 - 89.5 Mudstone t o  s i l t y  mudstone w i t h  s i l t s t o n e  laminae 

-Dark qrey mudstone t o  s i l t y  mudstone w i t h  5  v o l .  % f a i n t  s i l t s t o n e  laminae t o  3.0 mm 

t h i c k .  This u n i t  a l s o  conta ins 5  v o l .  % quar tz  o r  p y r i t e - q u a r t z  ve ins t o  1.0 cm t h i c k ,  

some c a r r y  t races  o f  reddish-brown s p h a l e r i t e .  

-The downhole con tac t  i s  marked.b~5,0 cm o f  f a u l t  qouge 

-Beddim t o  core a x i s  ans le i s  550 and t h e  core i s  badly  broken. 

89.7 - 91.5 Pebbly mudstone d i a m i c t i t e  

-Dark grey mudstone w i t h  5 .~01% c h e r t  a d  q r i t  c l a s t s .  This u n i t  i s  s t r o n g l y  

f o l i a t e d  and the  core i s  badly  broken up. A few q u a r t z - p y r i t e  ve ins  t o  1.0 cm 

t h i c k  c u t  t h i s  u n i t .  
- t gouge i s  seen a t  89.9 m and a t  91.5 m. t h e  downhole con tac t .  

I 

I 1 91.5 - 92.0 Chert pebble conglomerate 
I 

I 

-Grey, s t r o n g l y  f o l i a t e d ,  f rac tu re ,  quar tz  veined conglomerate. Conglomerate i s  

coarse? poor l y  so r ted  w i t h  mudstone c l a s t s  apparent ly  more abundant than c h e r t  

c l a s t s  b u t  due t o  the  above mentioned f o l i a t i o n ,  f r a c t u r i n g  and quar tz  ve in ing  I 
I 
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92.0 - 99.4 Mudstone w i t h  s i l t s t o n e  laminae and minor  g r i t  beds 

-Dark g r e y  mudstone w i t h  5-10 v o l  .% s i l t s t o n e  laminae and 1 0 - 5  v o l  .% g r i t  beds. 

S i l t s t o n e  laminae a re  t o  0.5 cm t h i c k  and g r i t  beds are ma in ly  l e s s  than 2.0 cm 

t h i c k  b u t  one 20 cm t h i c k  and another 60 cm t h i c k  a r e  a lso  inc luded w i t h i n  t h i s  

sect ion.  - - - 
-Core i s  s t r o n g l y  f o l i a t e d  a t  55' t o  co re  a x i s  w i t h  bedding a t  60-70' t o  the  core 

a x i s  and almost a t  r i g h t  angles t o  Qe f o l i a t o n .  The f o l i a t i o n  has g iven the  core 

a dark grey and b lack wispy c o l o u r  banded appearance p a r a l l e l  t o  the  f o l i a t i o n  

d i r e c t i o n .  Th is  co lour  banding i s  d iscont inuous and n o t  always present.  

- P y r i t e  (4-5 vo l .%)  occurs i n  wh i te  quar tz  ve ins and quar tz  healed f r a c t u r e s  and as 

replacement o f  the  g r i t  beds. No s p h a l e r i t e  i s  seen. 

-The g r i t  beds c o n s i s t  o f  c h e r t  and mudstone g ra ins  from l e s s  than 1.0 mrn t o  3.0 mm 

suppor t ing 15-25% subangular t o  e longated mudstone c l a s t s  t o  10 cm i n  s i ze .  Chert 

g ra ins  are more abundant than mudstone g ra ins .  Most o f  t h e  smal ler  q r i t  beds occur 

from 96.4 t o  96.8 m. w i t h  the  2 l a r q e r  beds occur inq  from 95.1 t o  95.3 m. and 98.0 

to  98.6m. 

-Minor f a u l t s  a r e  seen a t  92.8 m and 94.8 m. 

Length Sample 
NO. 

Eeterage 
From To 

Description 

t h i s  may n o t  be t h e  case as these fea tu res  have obscurred t h e  i d e n t i t y  o f  some o f  

the  c l a s t s .  Clasts  a r e  elongated a t  10' t o  core a x i s  and range up t o  5.0 cm i n  s i z e .  

- P y r i t e  ( 2  vo l  .%) i s  found a long f r a c t u r e  and f o l i a t i o n  planes. Traces o f  brownish 

- - 
s p h a l e r i t e  a re  found w i t h  t h e  p y r i t e  and a l s o  w i t h i n  the  quar tz  ve ins.  
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99.4 - 101.2 Chert ~ e b b l e  conqlomerate 

-Grev. medium. imbr icated.  moderately sor ted.  c l a s t  supported conqlomerate. 

Consists of 10-70 v o l .  % s i l i c a  m a t r i x .  50-60 v o l .  '% c h e r t  c l a s t s  t o  2.0 cm. 

-- and 20-30 v o l .  % mudstone ~ l a s t s  t o  3.0 cm. Flost c l a s t s  a r e  a l iqned  a t  55' t o  
. . . . 

a x i q  w h i c h  i z  t h ~  u z  t h ~  f n l i a t i o n  &_This i m b r i c a t i o n  anale 

- - --- seen i s  _not t h e  same as beddinq angles as beddinq t o  core a x i s  angles seen i n  
ad jacent  uphole and downhole mudstones a r e - a t  70' t o  t h e  core ax is .  Ten vol, % - 

p y r i t e  rep laces c l a s t s a n d  matyjx. - 

I I I I I l l  

t o  about 2.0 cm. t h i c k .  

- - - - 

101.2 - 103.3 Hudstone w i t h  s i l t s t o n e  laminae and minor  g r i t  beds 
pp-ppp-- 

-Dark g rey  t o  b lack mudstone w i t h  5-10 % s i l t s t o n e  laminae t o  0.5 cm. and a few -- 
p y r i t i c  g r i t  beds t o  2.0 cm. t h i c k .  The mudstone occurs as laminae t o  t h i n  beds 

I --- - -- - I I I I l l  

- P y r i t e  (8-10 v o l  .%) occurs as laminae w i t h i n  thi%udstone, as replacement o f  t h e  
I 

I 

I I 

g r i t  beds and as ve ins t o  0.4 cm. t h i c k .  
- 

-At the  downhole con tac t  a minor pebbly nudstone d i a m i c t i  t e  bed i s  seen. A1 SO 

seen near t h i s  con tac t  i s  a 1.5 cm. t h i c k  wh i te  quar tz  v e i n  w i t h  t races  of 

brownish s p h a l e r i t e  c r y s t a l s .  

-At 102.0 rn a f a u l t  i s  seen. 

-Bedding t o  core a x i s  angle i s  650-70: 
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103.3 - 110.7 CHERT PEBBLE CONGLOMERATE -- - - 
-Grey, f i n e  t o  coarse c h e r t  pebble conglomerate. The f i n e  conglomerates a re  we l l  99117 103.3- 50 183 36 2.8 21.1 

sor ted w i t h  s o r t i n g  g e t t i n g  p rogress ive ly  poorer as the  conglomerate coarsens u n t i l  103.8 

t h e  p o o r l y  sor ted coarse conglomerate - end member i s  reached. C las ts  a re  subrounded 18 103.8- 58 8708602.0 5.7 
-- - 

t o  subangular, c l a s t  supported and i n c l u d e  l a r g e  mudstone c l a s t s  t o  60 cm. i n  s i z e .  .05.3 

Clasts  a re  45 v o l .  % c h e r t  and 45 v o l .  % mudstone cemented by 10 v o l .  % s i l i c a .  19 105.3- 51 86 165 1.4 3.6 - 

The approximate equal v o l .  % o f  c h e r t  and mudstone c l a s t s  i s  due t o  t h e  presence of 107.2 

t h e  l a r g e  mudstone c l a s t s  i f  they a re  excluded then j u s t  cons ider ing  the  c l a s t s  70 20 .07.2 294 170 67604.9 9.5 

t o  80 v o l .  % a re  c h e r t  and 2 0 - 3 0 - e l .  % are mudstone. Some o f  the  mudstone boulders .08.5 -- 

may be beds b u t  due t o  t h e  b r o k e n n a t u r e  o f  the  core t h i s  i s  n o t  poss ib le  t o  t e l l .  99121 .08.5 67 95 102 1.8 4.7 

-The f i n e  c h e r t  pebble conglomerate beds seen here a re  equ iva len t  t o  the  g r i t  beds -10.0 - 

above. 

-One 10 cm. t h i c k  pebbly mudstone d i a r n i c t i t e b e d  i s  inc luded w i t h i n  t h e  above u n i t  and 

cons is ts  o f  40 v o l .  % c h e r t  and mudstone c l a s t s  f l o a t i n g  i n  a mudstone m a t r i x .  

- P y r i t e  (10-15 vo l .%) occurs as-veins t o  1.0 cm. t h i c k  and as replacement o f  both - 

c l a s t s  and m a t r i x .  I n  places up t o  15 cm. o f  the  conglomerate has been 80-95% 

replaced by p y r i t e .  This massive replacement o f  t h e  conglomerate c l e a r l y  f o l l o w s  

the  d i r e c t i o n  o f  i m b r i c a t i o n  (63' t o  co re  a x i s  angle) .  

-Spha le r i te  a lso  rep laces both c l a s t s  and m a t r i x  and occurs as redd ish  brown c r y s t a l s  

up t o  1-2 m.  i n  s ize.  L o c a l l y  the  s p h a l e r i t e  and p y r i t e  occur together  b u t  n o t  

always. 

2119157 
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-White quar tz  ve ins up t o  10 cm. t h i c k  c u t  t h i s  u n i t  bu t  o v e r a l l  t h i s  u n i t  i s  weakly 

quar tz  veined. 

-The downhole con tac t  o f  t h i s  u n i t  i s  marked by a  10 cm. wh i te  quar tz  v e i n  fo l lowed 

by 5 cm. o f  f a u l t  gouge. 
-- 

ake up 10-50 v o l  . % of t h i s  u  

-- 

( 5 - 7 v o l .  % I  has replaced some o f  t h e  s i l t z t a m  laminae and ~ X W C  a z  ve in< tn I 
1.0 cm. t h i c k  w i t h  o r  w i thou t  quar tz .  1 1 1  

211-8437 
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-This u n i t  conta ins two 2.0 cm. t h i c k  and one 20 cm. t h i c k  f i n e  t o  medium c h e r t  
-- 

pebble conglomerate beds. These beds c o n s i s t  of moderately t o  p o o r l y  so r ted  

c h e r t  (55-65 %) and mudstone (10-20 %)  c l a s t s  cemented by 10-15 v o l .  % s i l i c a  

m a t r i x .  
--- 

-Wi th in  the  t h i n n e r  beds 30-50 v 3 .  % o f  t h e  c l a s t  and m a t r i x  a re  rep laced by 

p y r i t e .  Th is  drops t o  10-15% p y r i t e  w i t h i n  the  t h i c k e r  bed. 

I I -The subrounded t o  subangular c l a s t s  a re  c l a s t  supported and imbr ica ted  a t  55O 1 I 
I I t o  the  core a x i s  which i s  conformable t o  bedding angles seen w i t h i n  the  I I 

-- 

mudstone u n i t s .  
- 

I 

t .- 

1 113.8 - 114.4 Chert pebble conglomerate 

-Grey, graded conglomerate which passes from a f i n e  c h e r t  pebble conglomerate I 

a t  i t s  uphole con tac t  t o  a f i n e  g r i t  a t  i t s  downhole con tac t .  This u n i t  a l s o  
-- - - - 

has an unconformable (scoured?) u ~ h o l e  con tac t  and a conformable downhole 

I I con tac t  which w i t h  the above i n d i c a t e s  tops downhole. I I 
. -This u n i t  cons is ts  o f  c h e r t  and mudstone c l a s t s  ranging from 3-4 mm. a t  the  

uphole con tac t  t o  4 . 0  mm. a t  t h e  downhole con tac t .  Ra t io  o f  c h e r t  t o  mudstone 

c l a s t s  i s  about 4 : l .  One l a r g e  9.0 x  2.0 cm. c l a s t  i s  a l s o  found a t  the  
- -- -- 

uphole con tac t .  C las ts  a re  

-This u n i t  con ta ins  15-20 v o l .  % p y r i t e  as replacement o f  m a t r i x  and c l a s t s  

and as ve ins t o  1 .0  cm. t h i c k .  A few wh i te  quar tz  veins t o  0.7 cm. a l s o  c u t  

t h i s  u n i t .  S p h a l e r i t e  (1-2 v o l .  %)  i s  seen as reddish-brown c r y s t a l s  o r  
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- c r y s t a l  aggregates t o  0.6 cm. w i t h  most being l e s s  than 0.2 cm. i n  s i ze .  

These c r y s t a l s  rep lace  both m a t r i x  and c l a s t s  and a l s o  a re  found w i t h i n  quar tz  

ve ins.  

114.4 - 124.3 Mudstone w i t h  s i l t s t o n e  laminae 

-Dark grey t o  b lack - mudstone - w i t h  10-15 v o l  . % s i l  t s tone  laminae t o  0.4 cm. 

t h i c k .  Mudstone laminae t o  t h i n  beds range from l e s s  than 0.1 cm. t o  3 cm. 

t h i c k .  A few minor g r i t  beds a r e  seen i n  the  uphole-contact area along w i t h  

some quar tz  p y r i t e  ve in ing .  e  s p h a l e r i t e  rep laced c h e r t  c l a s t  i s  seen 

w i t h i n  the g r i t  beds. P y r i t e  ( 1  v o l .  %) ma in ly  occurs i n  t h e  uphole con tac t  

area as laminae and ve ins.  

-Fau l t s  occur a t :  117.1 m - 117.4 m 121.5 m - 121.7 m 

Meterage 

120.0 m - 120.2 m 

-Bedding t o  core a x i s  angle i s  about 20' -- near - t h e  downhole con tac t  o f  t h i s  u n i t .  

From To No. 
Sample Description Length 

125.3 - 127.6 Mudstone w i t h  s i l t s t o n e  laminae 

-Black mudstone w i t h  p y r i t e  rep laced s i l  t s tone  lami nae. Abundant f rac tu r ing ,  

- - 

124.3 - 125.3 Pebbly mudstone d i a m i c t i t e  

-Black weakly carbonaceous mudstone w i t h  5 v o l .  % subrounded grey c h e r t  c l a s t s  

t o  0.6 cm. f l o a t i n g  w i t h i n  it. The l a s t  20 cm. o f  t h i s  u n i t  i s  f a u l t  gouge. 
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rnm Tn - 

t- - q u a r t z - p y r i t e  ve in ing  and f a u l t  gouge are seen. Overa l l  t h i s  whole i n t e r v a l  

i s  more represen ta t i ve  o f  a  f a u l t  zone than anyth ing e lse.  The p y r i t e  

I I content  ma in ly  w i t h i n  the  laminae and ve ins i s  5-6 v o l .  %. I I 
-The downhole con tac t  i s  marked by a f a u l t .  I 

127.6 - 135.9 CHERT PEBBLE CONGLOMERATE UITH MINOR CHERT PEBBLE DIAMICTITE 
- - ---- - -- -- -- 

-Grey, conglomerate w i t h  minor dark grey d i a m i c t i t e .  This s e c t i o n  conta ins abundant 
-- -- - - - 

l a r g e  mudstone c l a s t s  t o  1.3 m. i n  s i z e .  Both conglomerate and d i a m i c t i t e  c o n s i s t  o f  
-- 

grey subrounded t o  subangular c h e r t  ~ l a s t s  ranging from l e s s  than 1.0 mm. t o  greater  
-- - - -  - 

than 12.0 cm. and dark grey t o  b lack mudstone c l a s t s  which a re  s l i g h t l y  more angular 
- -. . . - -- 

than t h e  c h e r t  ~ l a s t s  and normal ly  range from a few mn's t o  10 cm b u t  many g rea te r  

than 10 cm. i n  s i z e  are present  i n c l u d i n g  one 1.3 m. i n  s i z e .  The c l a s t s  a re  c l a s t  

supported w i t h i n  the  conglomerate and bo th  c l a s t  and m a t r i x  supported w i t h i n  the  

d i a m i c t i t e .  Mos t l y  s i l i c a  cement b u t  l o c a l l y  i n t e r v a l s  a re  a l s o  mudstone cemented. 

The c h e r t  pebble conglomerate sec t ions  a re  s i l i c a  cemented and c l a s t  supported w h i l e  
-- -. - - - 

t h e  c h e r t  pebble d i a m i c t i t e  sect ions a re  mudstone cemented and a re  both m a t r i x  and 

c l  a s t  supported. 

- P y r i t e  (5%) rep laces both c l a s t  and m a t r i x .  S p h a l e r i t e  t r a c e  a lso  rep laces both 
-- - 

c l a s t  and m a t r i x  bu t  i s  o n l v  seen i n  t h e  t o o  20 cm. o f  t h i s  u n i t .  

127.6 - 133.7 Chert pebble conglomerate 

-Grey, coarse c h e r t  pebble conglomerate con ta in  abundant l a r g e  (>10.0 cm) 

sis 

2114437 
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' Meterage 
r o m  To 

133.7 - 134.5 Cher t  pebb le  conglomerate 99126 133.0- 
-- -- 

-Grey, v e r y  f i n e  c h e r t  pebb le  cong lomerate  ( g r i t )  composed o f  c h e r t  and 134.5 

mudstone g r a i n s  t o  3.0 mm. w i t h  40% p y r i t e  r e p l a c i n g  these g r a i n s  and m a t r i x .  99127 134.5- 

A l so  c u t  by a few w h i t e  q u a r t z  v e i n s  f rom 0.2 t o  1.0 cm. t h i c k .  
--- 135.9 

Description Sample Length 
NO. 

mudstone c l a s t s  and two c h e r t  pebb le  d i a m i c t i t e  s e c t i o n s  seen f rom 129.2 m 

134.5 - 135.9 Cher t  pebb le  conglomerate 
. - 

-Grey, coa rse  c h e r t  pebb le  cong lomerate  w i t h  abundant l a r g e  mudstone ~ l a s t s  

(>10.0 cm). The uppermost 15 cm. o f  t h i s  s e c t i o n  
-- - 

p y r i t e .  The l a s t  10 cm. o f  t h i s  s e c t i o n  c o n t a i n  a s i d e r i t i c  v o l c a n i c l a s t i c  I 
c l a s t s  ( t u f f )  t o  8.0 cm. 

- sis 1, Pb I Zn 

173 8481 

270 767 

69 51; 

66 13; 

- 

135.9 - 138.5 SIDERITIC VOLCANICLASTIC DIAMICTITE 
- - - 

-Grey t o  d a r k  g r e y  o r  1 i j h t  ye l l ow ish -b rown  v o l c a n i c l a s t i c  d i a m i c t i t e .  P o o r l y  s o r t e d  99128 135.9. 
w i t h  a mudstone m a t r i x .  C l a s t s  a r e  b o t h  m a t r i x  and c l a s t  suppor ted and c o n s i s t  o f  137.5 

60-70 v o l .  % s i d e r i t i c  v o l c a n i c l a s t i c  c l a s t s ,  10-15 v o l .  % c h e r t  c l a s t s  and 5 v o l .  % 39129 137.5 
- 

mudstone c l a s t s .  Cher t  c l a s t s  a r e  grey,  subrounded t o  subangular and range f rom l e s s  138.5 

t h a n  0.1 cm. t o  8.0 cm. i n  s i z e .  Mudstone c l a s t s  a r e  da rk  g rey  and b lack ,  subangular 

t o  subrounded and range i n  s i z e  f rom 0.2 cm. t o  5.0 cm., and v o l c a n i c l a s t i c  t u f f  

c l a s t s  a r e  a l l  s i d e r i t i c ,  1 i g h t  ye l lowish-brown and v a r y  from be ing  v e r y  f i n e - g r a i n e d  
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w i t h  o n l y  a few 1-2 mm. c l a s t s  (mudstone?) t o  having a f i ne -g ra ined  grey m a t r i x  

con ta in ing  abundant s i d e r i t i c  subrounded t o  subangular c l a s t s  t o  2-3 cm. Another form 

o f  v o l c a n i c l a s t i c  c l a s t  seen i s  one w i t h  a l i g h t  grey m a t r i x  ( n o t  s i d e r i t i c )  suppor t ing 

50-60 vo l  . % s i d e r i t i c  c l a s t s  ( ? )  t o  0.5 cm. These small c l a s t s  cou ld  e a s i l y  be 
- - 

s i d e r i t i z e d  c r y s t a l s .  Th is  l a t t e r  t ype  o f  c l a s t  i s  up t o  15 cm. i n  s i ze .  

-Quar tz  ve ins t o  v e i n l e t s  are common w i t h i n  t h i s  u n i t  b u t  most a re  conf ined t o  the 

v o l c a n i c l a s t i c  c l a s t s  which may i n d i c a t e  an e a r l i e r  episode o f  quar tz  ve in ing  o r  a 

change i n  competency between t h e  c l a s t s  and m a t r i x .  

- P y r i t e  (1-2%) replaces both c l a s t s  and m a t r i x  and minor amounts o f  a blue-green micaceouls 1 
- I 

c l a y  m inera l  a r e  seen near t h e  uphole con tac t .  

-Fau l t  zone i s  seen a t  136.1 m. t o  136.5 m. 

I 

138.5 - 140.1 PEBBLY MUDSTONE DIAMICTITE -. 

-Dark grey t~ b l a c k  10-IF, v o l .  % c h e r t  and mudstone pebbles f l o a t i n g  w i t h i n  

i t .  Local1 y t h i s  mudstone i s  slumped. Where no pebbles o r  slumpinq o f  beds occur 
I 
I 

20-30 v o l .  L f i n e  s i l W m e L m b e  0 -  a r e  z w n .  The zect inns of  t h i s  0 . . 

pebbles and slumped beds a re  m ~ n f i n p d  t o  t h e  upper and lower con tac t  areas with I 
I 

1 -Chert c l a s t s  a r e  arev. subrounded t o  s u b a a u l a r  and ranoe from l e s s  

sis 
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I I -From 139.0 m. t o  139.1 m. a  lOcm wh i te  quar tz  v e i n  i s  seen. 1 I 

L I leteraqe 
krom TO 

r - 1 4 0 . 1  - 149.8 1 MUDSTONE WITH SILTSTONE LAMINAE 
-- 199130 1148.2 

-Fine laminated s e r i e s  o f  mudstone and s i l t s t o n e  c o n s i s t i n s  o f  50-60 v o l .  % b lack 149.e 

Description 

- P y r i t e  (1%) rep laces c h e r t  c l a s t s  and a l s o  i s  found i n  the  r a r e  p y r i t e - q u a r t z  ve in.  

Scale 

Colour Plol 
A Dip. 

I I 8.0 cm. t h i c k .  I I 

Drill Hole Record 

Property NIDD District Hole No. NB-83-9 

Sample 
NO. 

. ---- - 

1 I -This  mudstone-s i l ts tone u n i t  l o c a l 1  y con ta ins  numerous wh i te  quar tz  f i l l e d  extens ion I 1 

I 

Length 

mudstone laminae t o  0.8 cm. t h i c k  i n t e r l a m i n a t e d  w i t h  40-50 v o l .  % dark grey s i l t s t o n e  

laminae t o  1.0 cm. t h i c k .  Also seen a r e  two tu f faceous mudstone beds, 1.0 cm. and 

- S i d e r i t i c  c l a s t s  and lenses t o  2.0 cm. a l s o  a r e  seen w i t h i n  t h i s  u n i t  and poss ib ly  
.- - - . -- - -. 

represen t  vo lcan ic  debr is ,  these a re  r a r e .  S i d e r i t e  a lso  has replaced g r i t  laminae 

t o  t h i n  beds up t o  2.0 cm. t h i c k .  Th is  t h i c k e r  s i d e r i t i c  g r i t  bed s t a r t s  a t  146.0 m. 
. 

- P y r i t e  (< I%)  occurs as laminae and more r a r e l y  as hea l ing  f o r  c r a c k l e  f rac tu res ;  t h i s  

i s  n o t  u s u a l l y  associated w i t h  o r  accompanied by quar tz .  

- - 

I I -Traces o f  r u s t v  brown s ~ h a l e r i t e  a r e  seen from 148.6 m. t o  149.3 m. w i t h i n  s i d e r i t i c  1 I 
laminae o f  t h i s  u n i t .  These s i d e r i t i c  laminae ( t o  0.3 cm. t h i c k )  are be l ieved  t o  be 

caused by s i d e r i t e  replacement o f  s i l  t s t o n e  beds. Overa l l  spha le r i  t e  content  i s  l e s s  

than 1%. 

f r a c t u r e s .  These a r e  most abundant from 144.8 m. t o  149.8 m. and l o c a l l y  w i t h i n  t h i s  
- 

sect ion  these f r a c t u r e s  and quar tz  hea l ing  have b recc ia ted  the hos t  mudstone-s i l ts tone.  -- 
Minor amounts o f  s i d e r i t e  a r e  a l s o  associated w i t h  the  quar tz  hea l ing .  I 
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a r e  f i n e l y  laminated, grey-green i n  co lour ,  p y r i t i c  and weakly s i d e r i  t i c .  

-One 10 cm. t h i c k  wh i te  quar tz  v e i n  i s  seen from 143.3 - 149.4 m. 

-Bedding t o  core a x i s  angle v a r i e s  from 7oU t o  8OU and averages 7!jU. The downhole 
e -- 

contac t  t o  core a x i s  angle i s  75" and t h e  con tac t  i s  conformable. 

1 149.8 - 229.7 1 CHERT PEBBLE CONGLOMERATE 
-Grey, predominately coarse c h e r t  pebble conglomerate b u t  does con ta in  sec t ions  o f  f i n e  199131 1149.8-1 631 214 39 

.- E - 
5 11- lii liii I. 

PPm 
Cu 1 Pb I Zn I Aq I Fed 

Length 

c a m = $  5 3  

Sample 
No. 

Meter age 
From To 

- 

n .- 
n 

Description 

-The sec t ion  145.0 t o  145.2 m. con ta ins  t h e  two tu f faceous mudstone beds. These beds 

-- 

 mediumc chert lo me rate. Main ly  s i l i c a  cemented w i t h  o n l y  minor l o c a l  
- - - - - - --- 

s i d e r i t e  cemented conglomerate. L o c a l l y  t h i s  u n i t  i s  s t r o n g l y  p i t t e d ;  the  most probable 
-- 

cause i s  groundwater leaching.  

-The conglomerate cons is ts  o f  10-15 vo l .  % m a t r i x c e m e n t i n g  subrounded t o  subangular 

cher t ,  mudstone and mudstone w i t h  s i l t s t o n e  laminae c l a s t s .  Chert c l a s t s  a re  u s u a l l y  
--- 

grey, form 60-70 v o l .  % o f  t h i s  u n i t  and range from l e s s  than 0.1 cm. t o  10 cm. 

Mudstone c l a s t s  ( i n c l u d i n g  mudstone-s i l ts tone c l a s t s )  form 20-30 v o l .  % o f  t h i s  u n i t  
- -- 

and range from 0.1 cm. t o  90 cm. This 90 cm. mudstone c l a s t  may represent  a bed. 

The nex t  l a r g e s t  boulder seen i s  30 cm. i n  s i z e .  

- A l l  c l a s t s  w i t h i n  the  conglomerates a r e  s i l i c i f i e d  w i t h  t h e  except ion o f  the g rea te r  
- -- - - - -- - -- 

than 10 cm. mudstone and mudstone w i t h  s i l t s t o n e  laminae ~ l a s t s .  The f i n e r  conglomerates 

a r e  o f  s i m i l a r  composit ion t o  the  coarse conglomerates. Traces o f  t h e  blue-green 

micaceous c l a y  m inera l  a re  seen a long f r a c t u r e s  and w i t h i n  t h e  i n t e n s e l y  s i d e r i t e  

rep laced sec t ions  o f  t h i s  u n i t .  
160.5 

32 

33 

34 

35 

36 

37 

2Il-9487 

151.3 

I S ~ . ~ -  

153.0 

153.0- 

154.5 

154.5- 

156.0 

156.0- 

157.5 

157.5- 

159.0 

159.0- 

53 

65 

164 

148 

44 

114 

130 

134 

283 

- 

184 

125 

432 

37 

41  

22 

27 

72 

35 

- 

I . ~  

2.1 

1.2 

1.1 

0.8 

8.6 

9.9 

3.419.6 

5.6 

6.2 

2.0 
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- P y r i t e  l o c a l l y  has rep laced c l a s t s  and m a t r i x  o r  i s  found w i t h i n  the  p y r i t e - s p h a l e r i t e  99138 160.5 
- - 

- s i d e r i t e  ve ins c u t t i n g  t h i s  u n i t .  162.0 

-Only a few wh i te  quar tz  ve ins c u t  t h i s  u n i t  and a r e  ma in ly  found i n  the  upper p o r t i o n  39 162.0. 
o f  t h i s  u n i t .  Mudstone c l a s t s  g rea te r  than  10 cm. a re  r a r e .  One 90 cm mudstone c l a s t ,  163.5 

-- 
i s  seen b u t  as mentioned t h i s  may be a bed and n o t  a ~ l a s t .  This l a r g e  c l a s t  has a 40 163.5, 

subconformabl e downhole con tac t  w h i l e  t h e  uphole con tac t  i s  obscured by p y r i t e  165 - 0  

I v e i n i n g  and replacement. 1 41 1165.0, 

166.5 
149.8 - 164.5 Chert pebble conglomerate 

- 

-This  sec t ion  o f  coarse conglomerate conta ins most of t h e  quar tz  ve ins t h a t  168.0 

c u t  t h i s  u n i t  and i s  l o c a l l y  weakly t o  s t r o n g l y  

o f  t h i s  s e c t i o n  i s  a f f e c t e d ) .  169.5 

- S i d e r i t e  (1-2%) replaces c l a s t s  and m a t r i x  w i t h i n  t h i s  sect ion.  P y r i t e  44 169.5, 
- - -- 

(10-15%) replaces ~ l a s t s  and m a t r i x  p lus  i s  seen i n  ve ins t o  5 cm. t h i c k  171 .O 
which c u t  t h i s  u n i t .  45 ,171.0, 

-Spha le r i te  ( < I % )  i s  seen disseminated w i t h  m a t r i x  and w i t h i n  p y r i t e  ve ins.  172.5 

46 r 172.5, 

164.5 - 168.6 Chert nehhle -- - 174.0 
-Predominantly a medium c h e r t  pebble conglomerate w i t h  l e s s e r  coarse c h e r t  47 174.0 - 

pebble conglomerate. The c l a s t s  a r e  ma in ly  s i l i c a  cemented bu t  a l s o  175.5 

I present  as m a t r i x  a r e  minor amounts o f  mudstone, s i d e r i t e  and p y r i t e .  1 48 1188.7. 

I To ta l  s i d e r i t e  con ten t  i s  3% as m a t r i x ,  w i t h i n  ve ins and as c l a s t  I 
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replacement. P y r i t e  (5-6%) occurs as ve ins,  m a t r i x  and c l a s t  replacement. 39149 190.2 

Hinor  s p h a l e r i t e  (4%) i s  seen associated w i t h  the  p y r i t e  ve ins and p y r i t e -  191.7 

s i d e r i t e  replacement o f  c l a s t s .  The spha le r i  t e  i s  reddish-brown i n  co lour .  50 191.7 

-A f a u l t  i s  seen a t  165.6 m. 
---- 

193.2 

- 99160 193.2 

1 168.6 - 169.3 Chert pebble conglomerate 1194.7 

-Fine c h e r t  pebble c o n g l n m e r h t e w i t h  8-10% si-as disseminated c r v s t a l s  61 l g 4 e 7  

o r  c r v s t a l  aggregates t ~ 2 - 3  t h a t  have reolaced c l a s t s  a d  m a t r i x .  Most 196.2 
. . c l a z t s  w l t h i n  t h l s  ~ l o m e r a t e a r e l e ~ ~ _ t h a n 4 _ m m ~ i n s i z p  One 0.8 cm. 62 205.2 

this;b p v r i  t e - s ~ d e r ~  t e - o u a r t z  . . 
' n  cu ts  t h i s  unit. YP I 1206.7 

r i t e  (1-2%) o c c u .  

n  t h i s  u n i t  i s  thP 90 on. c l a s t  ( ?) mentioned 1 56 1214.0 
. . 

0.6 12. 

1.9 ill. 6.3 

P11-0437 
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93169 222.0 

Meteraqe 
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I I 

-Fine t o  medium conglomerate c o n t a i n s  10% s i d e r i t e  as m a t r i x  and c l a s t  
I 

Description 

178.0 - 182.0 Cher t  pebb le  conglomerate 

replacement.  P y r i t e  (1%) occu rs  as c l a s t  and m a t r i x  replacement and as 

v e i n s  t o  0.5 cm. t h i c k .  

I I -Predominant ly  coarse conglomerate w i t h  a  few s e c t i o n s  o f  f i n e  t o  medium 1 99172 1228.2 

70 223.0 

224.5 

71  1224.5 

I I conqlomerate t o  20 cm. t h i c k .  Conta ins  two s e c t i o n s  o f  p i t t e d  c h e r t  pebb le  1 

1 182.0 - 214.7 Cher t  pebb le  conglomerate 1226.0 

I 1 bo th  m a t r i x  and c l a s t s  as does p y r i t e .  Bo th  a l s o  occur  as ve ins  a long  w i t h  I 1 

conglomerate l o c a t e d  a t  188.5 - 188.7 m. and 196.3 - 197.1 m. 
~ - - ~  

-Ove ra l l  s i d e r i t e  compos i t i on  i s  20-30% w i t h  t h r e e  i n t e r v a l s ;  188.9 - 190.0 m. 
~ 

194.3 m and 195.0 - 195.7 m c a r r y i n g  50-70% s i d e r i t e .  S i d e r i t e  rep laces  

s p h a l e r i t e  up t o  3.0 cm. t h i c k .  One 3  cm. s i d e r i t e  v e i n  marks t h e  downhole 
p~ 

c o n t a c t  o f  t h i s  u n i t .  The pyrite-sphalerite-siderite ve ins  seen a r e  most 
-- 

abundant near t h e  downhole c o n t a c t .  One s ~ h a l e r i t e  v e i n  c u t s  t h e  c o r e  a t  

, 

206.4 m. The s p h a l e r i t e  seen i s  redd ish-brown o r  ye l lowish-brown.  

I - F a u l t s  c u t  t h i s  u n i t  f rom 187.5 t o  188.1 m. and 193.1 t o  193.3 m. 

I I -Overa l l  ~ v r i t e  c o n t e n t  i s  5% and o v e r a l l  s ~ h a l e r i t e  c o n t e n t  i s  l e s s  t h a n  1%. 1 I 

214.2 - 218.8 Cher t  pebble conglomerate 

-Th is  f i n e  conglomerate i s  d i f f e r e n t  f rom t h e  normal conglomerate i n  t h a t  i t  

has c h e r t  and mudstone c l a s t s  f l o a t i n g  i n  a  q r i t  t o  f i n e  c h e r t  ~ e b b l e  

sis PI 
-Fm7ii 



Colovr Plot 
A Dipa 

conglomerate m a t r i x .  S i d e r i t e  (5-10%) replaces c l a s t s  and m a t r i x ,  p y r i t e  

(5-7%) replaces c l a s t s  and m a t r i x  p lus  occurs i n  ve ins t o  1.0 cm. t h i c k .  

Only t races  o f  s p h a l e r i t e  a re  seen. 

)rill Hole Record 

roperty NIDD District Hole No. NB-83-9 

,ornrnenced Location Tests at Hor. Comp. 

ornpleted Core Size Corr. Dip Vert. Cornp. 

Logged by o-ordinates True Erg. 

lbjective % Recov. Date 

218.8 - 229.7 Chert pebble conglomerate 

-Coarse conglomerate bu t  does c o n t a i n  a few minor g r i t  beds which con ta in  

c h e r t  c l a s t s .  S i d e r i t e  (5%) occurs as c l a s t  and m a t r i x  replacement and 

p y r i t e  (4-5%) occurs i n  ve ins t o  3 cm. t h i c k  and as c l a s t  and m a t r i x  

replacement. Reddish-Jbrown s p h a l e r i t e  i s  seen w i t h  p y r i t e  i n  most o f  t h e  

ve ins b u t  a lso  occurs along as small v e i n l e t s .  

-- 

229.7 - 245.1 MUDSTONE WITH SILTSTONE AND SANDSTONE LAMINAE TO THIN BEDS 

-Black mudstone w i t h  30-50 v o l .  % s i l t s t o n e a n d  sandstone laminae t o  t h i n  beds. 

Mudstone laminae are from 0.1 t o  3.0 cm. t h i c k .  S i l t s t o n e  and sandstone laminae 

t o  t h i n  beds range from 0.1 t o  7.0 cm. t h i c k .  The t h i c k e r  s i l t s t o n e  and sandstone 

beds t y p i c a l l y  con ta in  wispy mudstone laminae. The coarser s i l t s t o n e  and sandstone 

beds show plane p a r a l l e l  bedding o r  cross bedding. Overa l l  t h i s  u n i t  appears t o  be 

a t u r b i d i t e  package. 

- L o c a l l y  t h i s  u n i t  conta ins minor c h e r t  and mudstone c l a s t s  t o  3.0 cm. w i t h  most 

averaging 0.3 - 0.5 cm. These pebbly mudstone sect ions ranqe from 1.0 t o  15 cm. i n  

l e n g t h  and u s u a l l y  accompany slumped beddinq sec t ions  o f  the  host  mudstone. Also 

present  a re  the  l i g h t  grey t o  l i g h t  t a n  bands t o  12 cm. t h i c k .  These a re  e i t h e r  

a .- 
n 

E .- 

Length Meterage Description - 
om To 

PP 
Cu IPb 1 Zn 

$ 5  
m a -  
5 , - 6  

I I 

Sample 
NO. 

99173 229.7- 

231.2 

71 98 369 
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245.1 - 245.9 CHERT PEBBLE DIAHICTITE -- - - -  -- 
I 

d l o a t i n g  i n  i t .  - 
Clast con ten t  v a r i e s  from 5 t o  50 v o l .  I .  The c l a s t s a r e  subrounded t o  subangular 

and ranqe from 0.1 t o  7 cm. i n  s i ze .  G r i t  c l a s t s  a r e  the  most abundant type w i t h  o n l y  

minor mudstone o r  c h e r t  c l a s t s  seen. 

-Loca l l y  t h i s  u n i t  i s  s t r o n q l y  p y r i t i c  w i t h  massive p y r i t e  t o  10 cm. seen. Overa l l  

~ v r i t e  con ten t  i s  12-14%. 
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-This sec t ion  appears t o  represent  a t r a n s i t i o n  from the  o v e r l y i n g  mudstone-s i l ts tone-  

sandstone t u r b i d i t e s  t o  the  g r i t  t o  c h e r t  pebble conglomerate u n i t  downhole. 

245.9 - 246.3 G r i t  - badlv  broken up q r i t  u n i t .  

245.9 - 251.8 

sis 

21 14437 

CHERT PEBBLE CONGLOMERATE 
- - 

-Grey c h e r t  pebble conglomerate w i t h  interbedded g r i t  beds. Both rock types have a 

s i m i l a r  composit ion w i t h  subrounded t o  subangular c h e r t  and mustone c l a s t s  cemented 
- 

by a s i l i c a  o r  l o c a l l y  .- a s i l i c e o u s  - - mudstone m a t r i x  (10-20 v o l .  %).  C las ts  a r e  c l a s t  

supported and a r e  ma in ly  c e t  (50-69 v o l  . % )  w i t h  lesser  s i l i c e o u s  mudstone ~ l a s t s  

(20-30 vo l  . % ) .  W i t h i n  q r i t  beds-slast s i z e  ranges from l e s s  than O.l cr t o  0 . 3  
. . I n  t h e  conglomerate beds c l a s t s  range from l e s s  than 0.1 cm. t o  10 cm. i n  s i z e  w i t h  

one s i d e r i t e  buckshot impreqnated mudstone c l a s t  35 cm. long.  

- S i d e r i t e  (2%)  i s  o n l y  found w i t h i n  one 70 cm. s e c t i o n  o f  conglomerate where i t  replace:; 

c l a s t s  and m a t r i x ,  o c c u x i t h J n - q u a r t z  v e i n s  and i s  seen as buckshot i m ~ r e q n a t i o n s  

(70-80 v o l .  %)  w i t h i n  a mudstone c l a s t .  

- P y r i t e  (15-20%) replaces both c l a s t s  and m a t r i x f  both rock  types w i t h  one 45 cm. 

conqlomerate sec t ion  runninq 60-70% p v r i  t e .  

-Only a few quar tz  ve ins t o  1.0 cm. t h i c k  c u t  t h i s  u n i t  one o f  which c a r r i e s  a t r a c e  

o f  a blue-qreen micaceous c l a v  m inera l .  

I 

cm.-- 
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246.9 - 250.6 Chert pebble conglomerate 

-Contains t h e  massive (60-70%) p y r i t e  s e c t i o n  and t h e  70-80% s i d e r i t e  w i t h i n  

a mudstone c l a s t  as buckshot f e a t u r e .  

Drill Hole Record 

Property NIDD District Hole No. NB-83-9 

I u 

I 

~ e n g t h  /ma 

i s  c u t  by 2 quar tz  ve ins one 

micaceous c l a y  m inera l .  

' 

sample 
No. 

Yeterage 
From To 

I 

251.8 - 254.0 

Description 

FAULT ZONE - 

-Consists o f  5 zones o f  f a u l t  qouge separated by broken and f r a c t u r e d  mudstones and 

c h e r t  pebble conqlomerates. I d e n t i f i a b l e  core c o n s i s t s  o f  mudstone w i t h  l e s s e r  

amounts o f  conqlomerate. -- - 

- P y r i t e  (2-3%) rep laces mudstone l o c a l l y .  Minor wh i te  quar tz  ve ins and quar tz  f r a c t u r e  

f i l l i n q  a r e  a l s o  present  and l_oca l l y  c a r r y  t races  o f  p y r i t e .  

254.0 - 261.3 MUDSTONE WITH SILTSTONE LAMINAE TO THIN BEDS 

-Black carbonaceous s i l i c e o u s  mudstone w i t h  20-30 v o l .  % f a i n t  wispy s i l t s t o n e  

laminae t o  1.0 cm t h i c k .  The upper p o r t i o n  o f  t h i s  u n i t  i s  a q r i t t y  mudstone. 

P y r i t e  (1 -2%)  occurs as laminae t o  2.0 mm. t h i c k  o r  w i t h i n  s i l t s t o n e  laminae where 

i t  appears t o  have replaced up t o  80% o f  the  laminae. A few c h e r t  pebbles found 

l o c a l l y  w i t h i n  t h i s  u n i t  c a r r y  p y r i t e  as p a r t i a l  replacement o f  the c l a s t .  
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(no f i z z  detected)  o r  gypsum. 

-Bedding t o  core a x i s  angle v a r i e s  as l o c a l l y  t h i s  u n i t  appearsslumped w i t h  no bedding 

-- seen o r  c o n t r a d i c t o r y  bedding angles seen. Overa l l  t h e  beddiqg t o  core a x i s  angle 

averages 40°to 50'. 

E .- 
m - 

254.0 - 255.7 G r i t t y  mudstone 

-Black mudstone w i t h  15-20 v o l .  % quar tz  and 1-2 v o l .  % p y r i t e  g ra ins  t o  

0 

Length 

-- 
255.7 - 261.3 Mudstone w i t h  s i l t s t o n e  . laminae 

-Black mudstone w i t h  20-30 v o l .  % s i l t s t o n e  laminae t o  1.0 cm. t h i c k .  

N a j o r i t y  o f  the  core i s  badly  broken up o r  shows slumped fea tu res .  Quar tz  

l i n e d  c r a c k l e  f rac tu res  a re  abundant near t h e  downhole con tac t .  P y r i t e  

wi t h i n  s i l t s t o n e  laminae and as laminae makes up 1-2% o f  t h i s  sec t ion .  

-Bedding t o  core a x i s  angle i s  40'-50'. 

Sample 
No. 

Meterage 
From To 

0.5 mm. disseminated throughout.  -- -. .. - The mudstone seems t o  wrap around these 

g ra ins  g i v i n g  t h i s  u n i t  a wispy f o l i a t e d  appearance. The downhole con tac t  

i s  marked by a 10 cm. t h i c k  quartz-mudstone ve in .  

Description 

- L o c a l l y  f rac tu res  a r e  coated w i t h  a whi t i s h - b l u e  minera l ,  p o s s i b l y  a carbonate 

I 

261.2 - 263.6 CHERT PEBBLE DIAMICTITE 

-Dark grey c h e r t  pebble d i a m i c t i t e  t o  conglomerate w i t h  80 v o l .  % mudstone and c h e r t  

c l a s t s  cemented by 20 v o l .  % mudstone m a t r i x .  Both m a t r i x  and c l a s t s  a re  s i l i c e o u s  
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-- 

;ram Metxaqe  l~escript ion I ~ a m p ~ a  I L L ~ . ~  
No. 

o r  s i l i c i f i e d .  C las ts  are subrounded t o  subangular w i t h  b lack mudstone c l a s t s  

(50-60 v o l  . %)  ranging from 0.1 t o  10 cm. and grey c h e r t  c l a s t s  (20-30 vo l  .%) ranging 

from 0.1 t o  10 cm. and grey c h e r t  c l a s t s  (20-30 vo l  . %)  ranging from l e s s  than 0.1 cm. 

t o  8.0 cm. This  r a t i o  o f  mudstone t o  c h e r t  c l a s t s  i s  e x a c t l y  opposi te  t o  what i s  seen 
-- .- 

i n  most c h e r t  pebble conglomerates. 

-Some mudstone c l a s t s  con ta in  p y r i t e  laminae o r  lenso id  p y r i t e  laminae t o  1.0 mm t h i c k .  

C las ts  a re  a l igned  a t  4 0 7 o 3 5 ~ t o c O r T Z i s T r a d i i ~ e r  the  l a s t  20-30 cm. o f  t h i s  
-- -- 

u n i t  i n d i c a t e s  tops a r e  downhole. 

- P y r i t e  (3-4%) replaces both ~ l a s t s  and m a t r i x .  

o 

I 

263.6 - 288.7 1 MUDSTONE WITH SILTSTONE LAMINAE AND MINOR GRITTY MUDSTONE 
- - - -- -- - 

-Black s i l i c e o u s  mudstone w i t h  s i l t s t o n e  and ~ v r i t e  laminae from 0.1 t o  1.0 cm. t h i c k .  I 

Property N I D O  
I 

. - 
Mudstone t o  s i l t s t o n e  content  r a t i o  i s  65:35. P y r i t e  laminae a re  normal ly  l e s s  than 

-- - - - -. -. 
3.0 mm. t h i c k  bu t  one 3.0 cm. t h i c k  laminated p y r i t e  s e c t i o n  i s  seen b u t  i s  be l ieved  

I I t o  be a ve in.  Other p y r i t e  ve ins t o  8.0 cm. a re  n o t  uncommon w i t h i n  t h i s  u n i t .  1 I 
These p y r i t e  ve ins c a r r y  angular  mudstone c l a s t s  t o  0.8 x 2.0 cm. a l igned  p a r a l l e l  

d i r e c t i o n  o f  the  ve in.  P y r i t e  a l s o  occurs as blebs o r  concret ions t o  

3.0 x  5.0 cm. o r  w i t h i n  two g r i t s  beds t o  5.0 cm. t h i c k  loca ted  near t h e  uphole 

I contact .  P y r i t e  w i t h i n  t h e  q r i t t y  mudstone u n i t  near the  downhole end o f  t h i s  s e c t i o n  I 1 
I I occurs as w i s ~ v  laminae UP t o  1.5 cm. t h i c k .  This  g r i t t y  mudstone u n i t  a l so  conta ins I I 

f i n e l y  disseminated p y r i t e  g ra ins .  
I 
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6 

263.6 - 278.5 Mudstone w i t h  s i l t s t o n e  laminae 

- Black s i l i c e o u s  mudstone w i t h  39-40 v o l .  % s i l t s t o n e  laminae t o  1.0 cm 

t h i c k .  Contains p y r i t e  laminae, blebs o r  concret ions,  p y r i t i c  g r i t  beds 

and d issemina tedpyr i te  c r y s t a l  aggregates. The p y r i t e  c r y s t a l  aggregates 

vary from 1-2 nun t h i c k  t o  2 - 3 2  long .  

278.5 - 279.0 G r i t  

- Grey t o  dark qrey, s i l i c e o u s ,  p y r i t i c  q r i t  bed w i t h  15% p y r i t e  as f a i n t  

wispy laminae and replacement o f  c l a s t s .  

279.0 - 286.1 Mudstone w i t h  s i l t s t o n e  laminae 

- I d e n t i c a l  t o  t h e  prev ious same u n i t  (203.6-278.5 m). S t i l l  conta ins 

p y r i t e  laminae, blebs o r  concre t ions  and disseminated c r y s t a l  aqqreqates. 

E .- 
- 
0 

&! Meterage Description 
From To 

-Overa l l  p y r i t e  con ten t  o f  t h i s  sec t ion  i s  2-3%. 

-Local 1  y  t h i s  u n i t  appears slumped w i t h  c h a o t i c  beddinq accompanied bv wh i te  quar tz  

c r a c k l e  f r a c t u r e  f i l l i n q .  Ouartz ve ins o r  quar tz  f i l l e d  extens ion f r a c t u r e s  a r e  r a r e .  

-- -This  u n i t  conta ins one 50 cm q r i t  bed w i t h  abundant p y r i t e  a l t e r a t i o n  (10-15%). On 

both s ides o f  t h i s  grit hed a r e  b l u e - g r e ~ r n i c a c e n i ~ z  c l a y  ve ins t n  0.6 cm tW. 

-A t r a c e  o f  yel lowish-brown s p h a l e r i t e  i s  seen near the  uphole con tac t  associated w i t h  

a quar tz  b leb.  

Sample 
No. 

Length 
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287.7 - 288.7 Mudstone w i t h  s i l t s t o n e  l a m i n x  

- Black mudstone w i t h  s i l t s t o n e  laminae as seen a t  263.6-278.5 m. P y r i t e  
laminae and blebs a re  present .  Near the  end o f  t h i s  s e c t i o n  (end o f  ho le )  

some slumping o f  bedding i s  seen. W i t h i n  t h i s  slumped sec t ion  c h e r t  g r i t  

and mudstone c l a s t s  a r e  present,  some o f  which have been p y r i t i z e d .  

o 

-Bedding t o  co re  a x i s  angles:  

263.4 m - 45' 272.7 m - 60' 288.4 m - 57' 

269.5 m - 63' 286.1 m - 63' 

Property NIDD District Hole No. NB-83-9 

E.O.H. @ 288.7 m 

sis 

2114437 
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Uerres R L ~ S  and Recoveries 

Recovery Recovery Recover) 

From To (m)  From To (d From To (m) 

18.9 19.5 -- 0.46 48.5 49.4 0.46 0.46 66.5 68.0 

19.5 21.0 1.22 49.4 50.9 1.22 68.0 69.5 0.30 

21.0 25.0 1.07 50.9 51.8 0.76 69.5 70.4 0.76 

25.0 28.0 0.91 51.8 52.1 0.30 70.4 71.0 0.61 

0 m 

... 
P) 
P) 

r V) 

sc.1. 

tolour Plot 
Olp* 

Completed Core Size Corr. Dip Vert. Comp. 

Co-ordinates True Erg. Logged by 

Objective % Recov. Date 

I 

Drill Hole Record 

Hole No. NB83-9 Property N I D D  District 

Commenced Locatton Tests at Hor. Comp. 

l~escription 1!3amPle No. I~englh 

E .- - 

a .- 
o 

m m - j 2  
" l - Q i h 2  

t z  
o 



lrill Hole Record 

NIDD District Hole No. NB83-9 'roperty 

2ornmenced Location Tests at Hor. Comp. 

;ompleted Core Size Corr. Dip Vert. Comp. 

Logged by :o-ordinates True Brg. 

Ibjective % Recov. Date 

Runs and Recover 

Recovery Recovery 

(Ill) - (d From To 

--- 0.30 117.4 118.3 0.76 

rom To 
]~escr i~ t ion  l ~ p l e  I 

.- - 

From 

89.0 
89.6 

91.5 
92.8 

93.9 

94.8 

97.0 
99.4 

101.2 
102.1 
104.6 

106.7 
108.2 

110.1 

111.3 

111.9 
114.6 

115.9 

*:BPS 

To 

89.6 
91.5 

92.8 

93.9 

94.8 

97.0 
99.4 

101.2 

102.1 

104.6 

106.7 

108.2 

110.1 

111.3 
111.9 

114.6 

115.9 

117.4 

n .- 
a 

: $ g j p +  
0 + 8 ; > 2  

5 

d FI 

.d 

Q 
P) 

f 

6 = 



kill Hole Record comlnco 

'roperty N I D D  District Hole NO. NB83-9 

:ommenced Location Tests at 

$= 
Hor. Comp. 

>ompleted Core Size Corr. Dip ~ e r t .  Comp. 

:o-ordinates True Brg. Logged by 

Ibjective % Recov. Date E @ 
- .- m m - - 

0 1l- I '  
Description Sample Analysis 

rom To NO. 

I I I 
Runs and Recoveries 

Recovery % Recover> 

From To (d From To ( M) 

215.5 217.4 1.68 248.2 251.5 3.05 

217.4 217.7 0.15 251.5 252.4 0.61 

217.7 220.7 3.05 252.4 253.0 0.46 

220.7 223.8 3.05 253.0 254.0 0.61 

223.8 224.7 1.22 254.0 255.2 . 0.91 

224.7 227.7 -- - 3.05 255.2 256.4 1.22 

227.7 229.9 2.13 256.4 258.2 1.83 

229.9 232.9 3.05 - 258.2 258.5 0.15 

232.9 236.0 3.05 258.5 259.1 0.30 

I I I I I I 1 I I I IL - 
PI14437 



)rill Hole Record cominco 

'roperty N I D D  D~strict Hole No. NB83-9 

z m e n c e d  Location Tests at 

$= 
Hor. Comp. 

:ompleted Gore Size Corr. Dip Vert. Comp. 

;o-ordinates True Brg. Logged by 

Ibjective - % Recov. Date - 
0 

Description sample ~englh !F 
rom To 

NO. 
-- I 

Hetnes 
Recovery 

From To (m) 

275.9 278.4 --- 2.13 
278.4 279.3 0 . 9 1  

279.3 , 281.4 1.98 

219.8 - - -  s % Kecovery 
p- 
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Scale Drill Hole Record 

l ~ r o p e r t ~  NIDD District Mayo Min ing D i s t r i c t  Hole No. NB-83-6 - -  - A -  - - -  - 
Tests at 65.Zm:-4/-,-;1Zb.Zm: Her. Camp. 228 6 

Commenced J u l y  8, 1983 Location Boundary Creek -47.50, cu 
Completed J u l y  20, 1983 Core Size HQ, NQ Corr. ~ ip203O ; 187. lm: -47' ,201° ; Vert. Comp. 183 m CO (U m E y  

n o 0  7nr;O. n o ' L o r n  
a o .'l% 

- 
H 40: N 2 d A  z - N ,  - r m z ~  

- - t2- ,L"'  3 

Co-ordinates Lat.  101 104.34 Dep. 108 129.82 True Erg. 
339.5m:-49°,2110 

Objective As p a r t  of a 3 h o l e  s t r a t i g r a p h i c  d r i l l  fence and t o  % Recov.74.3 Date J u l y  28, 1983 1.f -' m ; = , S F 2  - 0 
t e s t  f o r  t h e  westward extens ion o f  the  Bos Showinq. lc lo Id (P: /I 

Meterage Description Sample Length Analysis 
From To No. 

0.90 - 17.1 OVERBURDEN 
' - Only a few mudstone w i t h  s i l t s t o n e  laminae and c h e r t  pebble conglomerate pebbles recovered. 

17.70 - 76.2 CALCARESOUS MUDSTONE WITH SILTSTONE LAMINAE I 
- - 

- Black, calcareous, carbonaceous, l o c a l l y  s i l i c e o u s  mudstone w i t h  f a i n t  s i l t s t o n e  laminae. 

U n i t  conta ins l e s s  than 10% s i l t s t o n e  as f a i n t  laminae. A lso conta ins r a r e  p y r i t e  laminae. 

Core i s  bad ly  broken and recovery i s  low. Contains numerous zones o f  f a u l t  gouqe and 

l o c a l l y  i s  c u t  by  c a l c i t e  o r  c a l c i t e - q u a r t z  ve ins from 1 mm t o  30 cm t h i c k .  F rac tu re  

surfaces a re  t y p i c a l l y  smeared w i t h  g raph i te .  . 

- Contains two tu f faceous mudstone beds near i t s  downhole contact .  

- Bedding t o  core a x i s  v a r i e s  from 0' t o  60'. 

17.7 - 35.lm- 0' - 56.7 -. - 48" 71.6 - 45' 

37.8 - 25' 59.5 - 39O 75.0 - 45" 
49.4 - 60' 63.4 - - - 35' - - 

- -- - 
54.0 - 62' 66.2 - 20' 

I I I I 1 1 1 1 1 1  

40.5 - 46.3 rn F a u l t  gouge (40%)-, c a l c i t e  and c a l c i t e - q u a r t z  ve ins (15%) and fragmented 

muds tone (50%). 

48.2 - 48.5 F a u l t  gouge 

52.4 - 52.9 Two 15 cm t h i c k  c a l c i t e - q u a r t z  ve ins separated by above mudstone u n i t .  



Scale Drill Hole Record 
7 - 

(property NIDD District Hole No. NB-83-6 I l l  
Commenced Location Tests at Hor. Comp. 

Completed Core Size Corr. Dip Vert. Comp. 
a 

Co-ordinates True Brg. Logged by .- 
0 

Objective % Recov. Date .- E & %  r n G 5  - 
0 /I- IG 

Meterage Description Sample Length 
From To No. 

54.7 - 57.3 5% c a l c i t e  ve in ing  and c r a c k l e  f r a c t u r i n g  

I I I I I , , I  

1 64.6 - 64.7 Ca lc i te -quar tz  v e i n  1 1 1  
66.3 - 66.8 15cm t r u e  th ickness c a l c i t e - q u a r t z  v e i n  

73.5 - 73.8 Tuffaceous mudstone 
-. 

-Grey, w i t h  f a i n t  bedding shown by t h e  10-15 volume percent  p y r i t e  laminae 

and t h e  8-10% disseminated e longated c a l c i t e  b lebs t o  1.5 mm 

- 
- arev. fraqmented. conta ins 50:50 mudstone and anqular  t u f f  fragments. 

A lzn  contains 2-3% p y r i t e  laminae. 
I I I I I I  

I I  I  I I I  I l l  

76.2 - 83.1 1 VOLCANIC LAPILLI TUFFS TO TUFFACEOUS MUDSTONE WITH MINOR SILTSTONE LAMINAE 

These beds are separated by b lack  calcareous, carbonaceous, s i l i c e o u s  mudstone beds w i t h  -- -- 

s i l t s t o n e  laminae and dark grey tu f faceous  mudstone beds 

I - Main ly  grey, f ine-gra ined,  p y r i t i c  t u f f  beds w i t h  a minor mudstone c l a s t  component. 

I I I I I I  I l l  

1 76.2 -76.4 VOLCANIC LAPILLI TUFF 

I 

I Grey p y r i t i c  t u f f  w i t h  1-2 volume percent  s i d e r i t e  ( a n k e r i t e )  c r y s t a l s  t o  l.Omm disseminated 

throughout and 5-7 volume percent  p y r i t e  as wispy laminae and f r a c t u r e  f i l l i n g .  S i d e r i t e  

( a n k e r i t e )  c r y s t a l s  are commonly e longated -- a t  60' t o  the  core a x i s  ( p o s s i b l y  bedding). Th is  

t u f f  appears t o  have a minor mudstone component a t  i t s  downhole contact .  Uphole con tac t  i s  

fau l ted ,  downhole i s  sharp w i t h  a mudstone u n i t .  The t u f f  has j u s t  a h i n t  of green t o  i t s  

grey co lour  i n d i c a t i n g  a mafic (poss ib ly  c h l o r i t e )  comPonent t o  i t .  



Scale l ~ r i l l  Hole Record 
Colour Plot 
A Dip8 

]property N1oo District Hole No. NB-83-6 

Commenced Location Tests at Hor. Comp. 

Completed Core Size Corr. Dip Vert. Comp. 
n 

True Brg. Logged by .- 
Co-ordinates o 

Objective % Recov. Date .- E ,. 
a m - - , ,  - 

-Black, calcareous mudstone. Well f r a c t u r e d  w i t h  5 volume percent  p y r i t e  ! ! I  

10 I+ 10 IE I. 

I I and 5 volume percent  c a l c i t e  f i l l i n q  the f r a c t u r e s .  G r a ~ h i t e  i s  a lso  I  I I I I I I I  

I- seen along the  f r a c t u r e  sur faces.  I 

1 I l l  I 

- Meterage 
From To 

- 

Sample 
No. 

Description 

76.4 - 76.8 Calcareous Mudstone 

Length 

- 

76.8 - 77.6 L a p i l l i  t u f f  

-Grey, f ine-gra ined, . local ly  p y r i t i c  t u f f  con ta in ing  4 volume percent  

elongated mudstone c l a s t s  t o  2.0 cm. Contains 10 - 15 volume percent  

maf ic  c r y s t a l  component w i t h  t h e  c r y s t a l s  elongated 60'- 80' t o  core 

a x i s .  Cut by a few c a l c i t e - q u a r t z  ve ins t o  2.0 cm. t h i c k .  P y r i t e ,  

6  - 8 volume percent,  occurs as disseminated c r y s t a l s  t o  0.5 mm., as 

laminae and as c l a s t s  t o  1.0 cm. and i s  conf ined t o  the  t o p  and bottom 

o f  t h i s  i n t e r v a l .  The grey m a t r i x  o f  t h i s  t u f f  a l so  has a s l i g h t  

greenish t i n g e  t o  i t .  

-Spha le r i te  i s  seen w i t h i n  the  p y r i t i c  s e c t i o n  a t  the  downhole end o f  

t h i s  t u f f ,  o v e r a l l  grade i s  est imated a t  0.1% Zn. 

77.6 - 77.8 Calcareous Mudstone w i t h  s i l t s t o n e  laminae 
-- 

-Black, calcareous, s i l i c e o u s ,  we l l  f r a c t u r e d  mudstone w i t h  s i l t s t o n e  
pp 

laminae w i t h  1 volume percent  c a l c i t e  a long f r a c t u r e s .  Bedding t o  

core a x i s  i s  78'. 

, , , , , ,  
1 
i 

I 

-1 



Commenced Location Tests at Hor. Comp. 

Completed Core Size Corr. Dip Vert. Comp. 
P 

True Brg. Logged by .- 
Co-ordinates n 

% Recov. Date .- E $ 3  j 
m m - - , a l  - 

Scale 

Colour Plot 
6 Dlp. 

Drill Hole Record 

-Grey, f ine-gra ined,  l o c a l l y  p y r i t i c  t u f f  as above w i t h  dark grey 

tu f faceous mudstone sect ions.  Contains 40-50 volume percent  p y r i t e  

over t h e  f i r s t  0.5 m. L a p i l l i  t u f f  i s  o f  s i m i l a r  composit ion as before , 

Property I DD District Hole No. NB-83-6 

Ueteraqe 
From To 

w i t h  a  grey ( p o s s i b l y  c h l o r i t i c )  mat r i x ,  15-25 volume percent  maf i c  

c r y s t a l s ,  minor mudstone c l a s t s  and v a r i a b l e  b u t  low con ten t  o f  s i d e r i t e  

( a n k e r i t e )  c r y s t a l s .  Contains a  minor amount o f  a  s o f t  blue-green 

micaceous c l a y  minera l  l o c a l  1  y  a long f r a c t u r e s .  

-Tuffaceous mudstone conta ins 10 volume percent s i d e r i t e  ( a n k e r i t e )  
-- 

c r y s t a l s ,  some o f  which have been replaced by p y r i t e .  Tuffaceous 

con ten t  i s  u n c e r t a i n  bu t  does g i v e  t h i s  u n i t  a  dark grey co lour .  

-6edding t o  core a x i s  i s  62'. 

,Description 

77.8 - 80.6 L a p i l l i  t u f f  t o  tu f faceous mudstone 

80.6 - 80.8 Calcareous Mudstone 

-Black, calcareous, s i l i c e o u s  mudstone 
- 

I 

80.8 - 81.0 Tuffaceous Mudstone 

-Dark grey mudstone w i t h  15 volume percent  disseminated s i d e r i t e  ( a n k e r i t e )  
-- 

c r y s t a l s  from 0.1 mm t o  5.0 mm i n  s i z e  which l o c a l l y  have been p a r t i a l l y  

rep laced by p y r i t e .  

Zl1-8437 

- 

I 



Commenced Location Tests at Hor. Comp. 

Completed Core Size Corr. Dip Vert. Comp. 

Co-ordinates True Brg. Logged by 

Objective O h  Recov. Date 

A l e  

Colour Plot 
h Dlpl 

Drill Hole Record 

NIDD District Hole No. NB-83-6 
Property 

I 

I bleterage 
From To 

-Black, s i l i c e o u s ,  non-calcareous mudstone. Core i s  broken up. Mudstone 

i s  g r a p h i t i c .  

Description 

81.0 - 81.6 Mudstone 

Sample 
No. 

-- 
81.6 - 83.1 Tuffaceous mudstone w i t h  minor mudstone and t u f f  

-Dark grey, l o c a l l y  p y r i t i c  tu f faceous mudstone w i t h  l e s s e r  amounts o f  

s i l i ceous ,  g r a p h i t i c  mudstone and p y r i t i c  l a p i l l  i t u f f .  Overa l l  p y r i t e  

con ten t  i s  3-5 volume percent .  Bedding t o  core a x i s  i s  550. 

Length 

83.1 - 97.0 

9 
n - - 
sis 

CALCAREOUS MUDSTONE w ITH SI LTSTOHE LAMINAE- 

- Black, calcareous, s i l i c e o u s  mudstone w i t h  f a i n t  s i l t s t o n e  laminae. Carbonate content  

decreases w i t h  increased s i l i c e o u s  content  o f  t h i s  u n i t .  U n i t  i s  laminated t o  t h i n  

bedded and g r a p h i t i c .  Week1 y c a l c i t e  veined o v e r a l l  b u t  s t r o n g l y  c a l c i t e  veined over  

the  l a s t  2.0 m. w i t h  10 volume percent  ve ins and 2-3 volume percent  associated p y r i t e .  - - Bedding t o  core a x i s  a t  83.3 m - 63U, 93.9 m. - 80". 

97.0 - 100.5 TUFFACEOUS MUDSTONE WITH MINOR TUFF 
- Grey t o  dark grey tu f faceous  mudstone c u t  by numerous c a l c i t e - q u a r t z  veins which i n  places 

.. -- -- 
have fragmented t h i s  u n i t .  Contains minor  f a u l t  gauge a t  98.0 m .  

- T u f f s  a r e  grey, l o c a l l y  laminated a r a l s o  c u t  by numerous c a l c i t e - q u a r t z  ve ins.  

Composi t ional ly  they are s i m i l a r  t o  prev ious t u f f s  w i t h  10-15 volume percent  maf i c  c r y s t a l  

con ten t  disseminated w i t h i n  a c h l o r i t i c  m a t r i x .  



Colour Plot 
6 DIPS 

)rill Hole Record ~ominco 

roperty N I D D  District Hole No. NB-83-6 

:ornrnenced Location Tests at 

$= 
Hor. Comp. 

:ornpleted Core Size Corr. Dip Vert. Cornp. 

;o-ordinates True Brg. Logged by 

)bjective % Recov. Date 
U 

yeterage Description sample ~ength Anal 
.om To NO. 

- Both u n i t s  scratch e a s i l y  w i t h  a  k n i f e .  

- Overal l  t h e r e  i s  20 volume percent  c a l c i t e - q u a r t z  ve in ing and 2-3 volume percent  p y r i t e  

occur ingasdisseminated c r y s t a l s ,  w i t h  the  c a l c i t e - q u a r t z  ve ins and as wispy laminae. 
- Bedding t o  core  a x i s  : 35' 

-. 



Scale 

Colour Plot 
& Dips 

Drill Hole Record 

Property N I D D  District Hole No. NB-83-6 Ern 
Commenced Location Tests at Hor. Comp. 

Completed Core Size Corr. Dip Vert. Cornp. 

Co-ordinates True Brg. Logged by 

Objective % Recov. Date 

- Tops determinat ions (grade bedding) i n d i c a t e  tops downhole (50% confidence 1 eve1 ) 
- Bedding t o  core a x i s :  118.3 m - 51' 126.2 - 62' 

122.0 m - 55' 129.3 - 77' 

Meteraqe 
:ram To 

+T Overal l  from t o p  o f  t h i s  ho le t o  t h i s  type o f  u n i t  (bedding over turned)  t h e r e  has been a 
I 

gradual increase i n  s i l t s t o n e  content  w i t h i n  t h e  mudstones. 

Description 

I 

quar tz  v e i n  which c u t  t h i s  u n i t ,  b u t  near t h e  downhole con tac t  i t  i s  seen as the  m a t r i x  

t o  t h i s  t u f f  i n  p lace o f  the  c h l o r i t i i  m a t r i x .  

Sample 
NO. 

130.5 - 130.9 

- 138.6 - 138.8 m f a u l t  gouge 
- 139.4 - 139.5 m f a u l t  gouge 
- Bedding t o  core a x i s :  75' - 80---- 

Length 

TUFF 

- Grey, f ine-gra ined,  l o c a l l y  p y r i t i c  t u f f  w i t h  1-2 volume percent  mudstone o r  s i d e r i t i c  

vo lcan ic  c l a s t s .  Clasts  a re  t y p i c a l l y e l o n g a t e d  a long bedding and d . 0  cm. i n  s i z e .  T u f f  

has a c h l o r i t i c  m a t r i x  con ta in ing  10-25 volume percent  maf i c  c r y s t a l s  disseminated 

throughout.  These maf i c  c r y s t a l s  are norma l l y  <1.0 mm. i n  s i z e  b u t  are seen up t o  3.0 mm. 

This  u n i t  conta ins a s i l i c e o u s  mudstone s e c t i o n  from 139.0 - 139.3 m. P y r i t e  (1-2 volume 
-- 

percent)  i s  normal ly  seen along f r a c t u r e s  o r  w i t h i n  the  occassional c a l c i t e  o r  c a l c i t e  



hill Hole Record 

'roperty NIDD District Hole No. NB-83-6 

:ommenced Location Tests at Hor. Comp. 

:ompleted Core Size Corr. Dip Vert. Comp. 

:o-ordinates True Brg. Logged by 

)bjective % Recov. Date 

G 
Meteraae Description Sample Length 

'om TO - No. 
I I I 

s e c t i o n  o f  core and associated w i t h  t h i s  a n d ~ t h i n  t h ~  c a l c i t ~  f i l l e d  f r a c t u r e s t  tn 
. . I 

I I I 

145.4 - 238.5 CALCAREOUS MUOSTONE WITH SILTSTONE LAMINAE 
.- 

- Black, s i l i c e o u s .  calcareous.1aminated t o  bedded mudstone w i t h  minor arev calcareous 
I " I I I 

s i l t s t o n e  laminae. This  u n i t  i s  calcareous, carbonaceous and l o c a l l y  p y r i t i c .  Three 
I 

volume percent c a l c i t e - q u a r t z  ve ins t o  20 cm. t h i c k  c u t  t h i s  u n i t  and 4 zones o f  f a u l t  

gouge a r e  a l s o  seen. 

I - Tops as i n d i c a t e d  by load  casts  and qraded beddinq a re  downhole (25% confidence l e v e l )  I 
- 134.0 - 134.2 m; 169.2 - 170.1; 198.8 - 200.2; 222.8 - 222.9 - f a u l t  gouge. 

- Bedding t o  co re  a x i s :  146.0 m - 34O 173.2 - 60° 193.3 - 18' 211.9 - 80' 

150.6 - 38' 177.4 - 63' 196.6 - 48' 217.4 - o0 
154.3 - 45' 185.4 - 05' 204.3 - 280 222.6 - 370 

sis 



5C.l. Drill Hole Record 

Prnnartv NI OD District 
NB-83-6 

Hole No. 

Commenced Location Tests at Hor. Comp. 

Completed Core Size Corr. Dip Vert. Cornp. 

Co-ordinates True Brg. Logged by 

Objective % Recov. Date 

I Meteraqe 
From To 

238.5 - 240.3 

- 

sis 

1 

I 
I 

Description 

CALCAREOUS MUDSTONE TO TUFFACEOUS MUDSTONE 

- Dark qrev t o  black, calcareous, wispy laminated mudstone w i t h  an inc reas ing  tu f faceous 

comDonent downhole. P y r i t e  b lebs and laminae a re  found w i t h i n  the  more tu f faceous p o r t i o n s  

o f  t h e  core. P y r i t e  i s  a l s o  found w i t h i n  t h e  c a l c i t e - q u a r t z  o r  anker i te -quar tz  veins t o  

3.0 cm. t h i c k  which c u t  t h i s  u n i t .  Est imate a 10-15% tuf faceous content  t o  t h i s  mudstone 

u n i t .  P v r i t e  content  i s  4-5 volume percent .  

- 239.0 - 239.1 f a u l t  qouqe 

D~eddinq t o  core a x i s :  80 - 85' 

240.3 - 245.4 LAPILLI TUFF AND MINOR TUFFACEOUS MUDSTONE 
- Grey t o  very l i g h t  yellow-brown, s i d e r i t i c  l a p i l l i  t u f f  w i t h  l e s s e r  amounts o f  interbedded 

dark grey tu f faceous mudstone. T u f f s  c o n t a i n  2-3 volume percent  mudstone c l a s t s  t o  15 cm. 

w i t h  most c l a s t s  < 1.0 cm. i n  s i ze .  P y r i t e  (1-2 volume percent)  i s  seen as a replacement 

o f  s i d e r i t e ,  along f rac tu res ,  w i t h i n  quar tz -anker i te  veins and as a replacement o f  mudstone 

c l a s t s .  The t u f f s  a lso  have a ve ry  f a i n t  wispy bedding t o  them. 

- The tuffaceous mudstone i s  dark grey, wispy laminated and conta ins a v a r i a b l e  p r o p o r t i o n  

o f  tu f faceous mat ter .  L o c a l l y  i t  i s  weakly calcareous. S i d e r i t e - p y r i t e  veins and laminae 

a re  common w i t h i n  t h i s  u n i t .  

240.3 - 241.2 L a p i l l i  t u f f  

241.2 - 242.1 Tuffaceous mudstone 

242.1 - 243.0 L a p i l l i  t u f f  

243.0 - 244.2 Tuffaceous mudstone 

Sample 
No. 

Length 

I 
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I 244.2 - 245.4 L a p i l l i  t u f f  
. . 

I I 1 I I I / I 
Meteraqe 

rorn To 

- Bedding t o  core a x i s  : 700 - 8D0 

Description -- 

I -. 

245.4 - 247.91 CALCAREOUS MUDSTONE WITH SILTSTONE LAMINAE 
I 1 I I I I I l l  

I 

. . 
ack non-si 1 i r ~ o u s  mudstnnewithU-- . . - 

downhole con tac t  a re  best  seen w h i l e  the m a j o r i t y  o f  t h e  r e s t  o f  t h e  bedding w i t h i n  t h i s  

u n i t  i s  slumped. Cut by a few quar tz -anker i te  ve ins near both contacts  w i t h  p y r i t e  o r  

p y r i t e - a n k e r i t e  ( s i d e r i t e )  f r a c t u r e s  o r  beds seen throughout ( 3 -4  volume percent  p y r i t e ) .  

Minor p y r i t e  i s  a lso  seen disseminated w i t h i n  the  b lack  mudstone u n i t .  

- Beds w i t h i n  t h e  c e n t r a l  p o r t i o n  o f  t h i s  u n i t  show slump tex tu res .  Uphole and downhole 

contacts  a r e  conformable. 

- Contact t o  core a x i s :  uphole 78' 
-- 

dowhole 65O 

I 

247.9 - 254.1 L a p i l l i  t u f f  

- Grey t o  l i g h t  r u s t y  brown s i d e r i t i c  l a p i l l i  t u f f .  L o c a l l y  w e l l  bedded b u t  

a l s o  conta ins a s i g n i f i c a n t  mudstone and tu f faceous c l a s t  component. 

I I 1 1 1 1 1 1  

247.9 - 282.6 LAPILLI TUFFS AND MINOR SIDERITIC MUDSTONE 

- Grey t o  l i g h t  brown, l o c a l l y  bedded s i d e r i t i c  l a p i l l i  t u f f s  w i t h  minor interbedded s i d e r i t i c  

mudstone 

- 
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scale 

Colour Plot 
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elongated w i t h  bedding and range from 1.0 mm. t o  5.0 cm. i n  s i ze .  T u f f  c l a s t s  

a r e  up t o  25 cm. i n  s i z e  and a r e  ma in ly  o f  s i m i l a r  appearance and composit ion 

as the  m a t r i x  b u t  coarse-grained t u f f  pebbles a re  seen a l s o .  The l i g h t  r u s t y  

brown co lour  t o  t h e  t u f f s  i s  from weathered s i d e r i t e .  Fresh s i d e r i t e  i s  

present and i s  i d e n t i f i e d  by i t s  l i g h t  grey co lour .  The m a t r i x  l o c a l l y  has 

a ve ry  l i g h t  grey-green t i n g e  t o  i t  and may be s l i g h t l y  c h l o r i t i c  as prev ious 

t u f f s  appear t o  be. Some o f  t h e  t u f f  beds appear slumped. 

- The t u f f s  a r e  m ~ d e r a t e l ~ ~ u a r t z - a n k e r i t e  veined w i t h  ve ins from 2 mm. t o  

2-3 cm. t h i c k  making up 3-4 volume percent  o f  t h i s  u n i t .  Minor amounts o f  

Drill Hole Record 

Property NIDD District Hole No. NB-83-6 

- h t e r a g e  
From To 

,Description 

The t u f f  m a t r i x  i s  f ine-gra ined,  s t r o n g l y  s i d e r i t i c  and weakly p y r i t i c  (<I%). 

Mudstone c l a s t s  a r e  o n l y  seen near the  uphole con tac t ,  a re  subrounded, 

the  blue-green micaceous c l a y  m inera l  seen p rev ious ly  a r e  present .  

- Bedding t o  core a x i s :  253.7 m - 680 

254.1 - 255.3 S i d e r i t i c  Mudstone 

- Dark urev t o  verv l i u h t  brown mudstone. U n i t  shows verv l i t t l e  beddinq b u t  

t h i s  may have been obscured by t h e  in tense  s i d e r i t i c  a l t e r a t i o n  o f  the  

mudstone. This  a l t e r a t i o n  may a lso  account f o r  the  non-calcareous na tu re  

o f  t h e  mudstone. S t ronq ly  c r a c k l e  f r a c t u r e d  w i t h  q u a r t z - s i d e r i t e  heal ing.  

- P y r i t e  (1%) i s  seen w i t h i n  f r a c t u r e s .  

- Beddinu t o  core a x i s :  255.0 m. - 68' 

Sample 
No. 

Zll-0437 

I 

Length 

. -  

PnalysiS 

1 

- I 

I 
I 
4 

I 



l~ril l  Hole Record 
Colour Plot 
6 Dips 

Commenced Location Tests at Hor. Comp. 

Completed Core Size Corr. Dip Vert. Comp. 

Co-ordinates True Brg. Logged by 

Objective % Recov. Date 

Meterage Description Sample Length 
From To No. 

255.3 - 273.5 L a p i l l i  t u f f  

0 - 
Anal - 

- Grey t o  l i g h t  r u s t y  brown s i d e r i t i c  l a p i l l i  t u f f .  Poss ib ly  c h l o r i t i c  

m a t r i x  supports c l a s t s  up t o  10 's  o f  cm. i n  s i z e .  Core i s  s t r o n g l y  s i d e r i t i c  

which when weathered r e s u l t s  i n  the  r u s t y  brown co lour .  L o c a l l y  t h i s  u n i t  i s  
- 

s t r o n g l y  laminated w i t h  a  h igh  mudstone component. Both mudstone and 

v o l c a n i c l a s t i c  c l a s t s  a re  seen w i t h i n  t h i s  u n i t .  Minor p y r i t e  (4  volume 

percent)  i s  present  as laminae o r  a1 t e r n a t i o n  o f  s i d e r i t e .  Blue-green 

micaceous c l a y  minera l  i s  seen w i t h i n  v o l c a n i c l a s t i c  c l a s t s ,  i n  the  s i d e r i t i c  

m a t r i x  and as selvage along q u a r t z - s i d e r i t e  ( a n k e r i t e )  ve ins.  Overa l l  u n i t  

i s  weakly q u a r t z - s i d e r i t e v e i n e d  w i t h  8 volume percent  ve ins ranging from 1 mrr. 
t o  3 cm. t h i c k .  

- Most o f  the  w e l l  laminated sec t ions  con ta in  a  h igh  mudstone component (up t o  

25 volume percent)  w i t h  o ther  laminated sect ions con ta in ing  tu f faceous 
I -- I 

s i d e r i t i c  v o l c a n i c l a s t i c s  on ly .  This  u n i t  i s  n o t  considered a  tu f faceous 

boulder d i a m i c t i t e  because o f  t h e  presence o f  bedded t u f f s .  

I I I I I 
256.4 m. - small f o l d  seen w i t h  bedding t o  core a x i s  o f  50' on both s ides o f  

I I I t I 
it, t h i s  f o l d  i s  n o t  t raceab le  f o r  more than 12 cm. on e i t h e r  s ide  o f  I I 
the  f o l d  a x i s .  - 

260.2 - Bedding t o  core a x i s :  6oU 

265.9 - Bedding t o  core a x i s :  60' 

sis 

111-9437 
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i n  i t .  - 
269.2 - Bedding t o  core a x i s :  60" 

- 

Meterage Description 
From To 

266.4 - 266.9 - Coarse s t r o n g l y  s i d e r i t i c  bed con ta in ing  i d e n t i f i a b l e  c h e r t  

beds t o  1.5 cm. t h i c k .  Poss ib le  t h i s  whole s e c t i o n  i s  a  

rep laced bed r a t h e r  than a  t u f f  bed w i t h  minor c h e r t  pebbles 

273.5 - 273.5 Yudstone 

- Black, s i l i c e o u s  mudstone. No laminae seen buy core i s  badly 

I I broken. Mudstone i s  s t r o n g l y  s i l i c e o u s .  I I 

Sample 
No. 

273.8 - 282.6 L a p i l l i  t u f f  

- L i g h t  grey t o  l i g h t  r u s t y  brown l a p i l l i  t u f f .  Contains v a r i a b l e  

con ten t  o f  subrounded t o  subangular mudstone and s i d e r i t i c  

vo lcan ic  c l a s t s  t o  > 10 cm. This u n i t  i s  l o c a l l y  laminated 

Length 

and p y r i t i c .  M a t r i x  i s  f ine-gra ined,  s i d e r i t i c  and p o s s i b l y  

weakly c h l o r i t i c .  P y r i t e  content  i s  2-3% w i t h  most found 

over the  l a s t  20 cm. o f  t h i s  u n i t .  P y r i t e  occurs w i t h i n  the  

mat r i x ,  a long f r a c t u r e s  and as replacement o f  t u f f  c l a s t s .  

I I Minor q u a r t 2 s i d e r i t e  ( a n k e r i t e )  veins c u t  t h i s  sec t ion .  The I I 
I I l a s t  0.5 m. o f  t h i s  u n i t  i s  s t r o n q l y  fraqmental . The I I 

-- - 

downhole con tac t  i s  sharp. 

- Bedding t o  core a x i s :  274.8 m. - 63' 

279.4 m. - 63' 



8 u l b  

Colour Plot 
a OiM 

I I I I I I - Grey, medium t o  coarse c h e r t  pebble conglomerate w i t h  minor m a t r i x  o r  c l a s t  replacement I 1 1 1  
I 

Drill Hole Record 

Property NIDD District Hole No. NB-83-6 

I 

Commenced Location Tests at Hor. Cornp. 

Completed Core Size Corr. Dip Vert. Comp. 

Co-ordinates True Erg. Logged by 

Objective % Recov. Date E .- 

Reteraae 
From To 

s p h a l e r i t e .  Minor mudstone w i t h  s i l t s t o n e  laminae in te rbeds  a re  seen a f t e r  302.0 m. 

282.6 - 302.0 Chert pebble conglomerate 

- Grey, medium t o  coarse, p o o r l y  so r ted  conglomerate. C las ts  are c l a s t  

$ 3  

,282.6 - 316.9 , CHERT PEBBLE CONGLOMERATE WITH MINOR MUDSTONE - SILTSTONE 

Description 

1 0 4 6 4 0  

4 1  

supported, subrounded t o  subangular and a re  e i t h e r  c h e r t  o r  mudstone i n  

composit ion. Chemical r e a c t i o n  o f  the  c l a s t s  w i t h  the m a t r i x  has taken 

I 

t o  > 15 cm. i n  s i z e  and make up t h e  remaining 30 volume percent  o f  t o t a l  

c l a s t s .  M a t r i x  15-20 (volume percent)  i s  s i l i c a .  Mudstone o r  mudstone- 

Analysis PPm except 
Lu 1 Yb] Ln I tek 

, r r g , ,  

4 2  

4 3  

1 

place as i n d i c a t e d  by concen t r i c  r ims o r  etched r ims on some o f  the  c l a s t s .  

Chert c l a s t s  make up 70 volume percent o f  a l l  c l a s t s  and range from Imm. 

t o  5 cm. i n  s i z e .  Mudstone o r  mudstone-s i l ts tone c l a s t s  range from lmm. 

n .- 
n 

m r n - 6 ; s  
G k G i G A X  

sample 
No. Ag 

Length 

I 

$98::; 
5 ; ;  :; 

46!1.12 ~ 4  

0.7 

4 6  

4 7  

4 %  

t o r  t e  
Ln% 

5 

4 1  

2 4  

:!$ :: 

4 4  

4 5  

-- 

10 
1 

2: 

1 6 1  

1 8 8 q 1 . 8 9  0.6 

2 3  

1 0  

3 7  

10 

g  

2 9 2  -0  
2 9 3  . 5  

2 9 3  - 5  
2 9 5  - 0  

2 9 6  2 9 5  . O  .5 

2 9 6  .5 
2 9 8  - 0  

2 9 8  .0 
2 9 9  .5 

3:; $ 1  11 

14 

1 9  

4 2  

4 

2 

6  

2 0  

1 6 0 4 )  

1 4 3 ~ 2 . 1 3  

2 0  

14 

2 1  

4 2 0 1 . 0 4 < . 4  

2.1 3  

2 6  

1.3 

6d1.28 

1.03 

35E1.10 

1 . 4 7  

0.6 

<.4 

0.6 
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From To 
I 1 I I I 

w i t h  t o t a l  content  7 volume percent .  P y r i t e  content  i s  1 volume percent .  

- Mudstone w i t h  s i l t s t o n e  laminae beds c o n t a i n  some c h e r t  pebbles and sand 

s i z e  coarse beds. Some o f  these mudstone beds a re  a l s o  slumped. The 

mudstone u n i t s  a re  n o t  considered t o  be boulders as bedding t o  core a x i s  

anqles and f a i n t  beddinq seen l o c a l l y  i n  the conslomerate a r e  a l l  conformablC. 

- Beddinq t o  core a x i s :  302.0 - 62' 

305 .O - 60' 
- Downhole con tac t  t o  core a x i s :  600 

- This s e c t i o n  i s  c u t  by 3 quar tz  ve ins t o  4 cm. thick,one o f  which c a r r i e s  a 

few disseminated c r y s t a l s  o f  s p h a l e r i t e .  

- 313.2 - 313.4 f a u l t  zone w i t h i n  a mudstone bed. 

LAMINATED TO INTERBE 

r* 
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tops i s  downhole (30% confidence l e v e l ) .  P y r i t e  (0.5%) occurs as laminae t o  

2.0 mm o r  w i t h i n  t h e  s i l t s t o n e  laminae poss ib ly  as replacement o f  s i l t  g ra ins  

and mat r i x .  

Meterage 
rom To 

- Downhole con tac t  i s  f a u l t e d  I 
---- - 

- Beddinq t o  core a x i s  angle i s  f a i r l y  constant  ranging from 63' a t  t h e  t o p  o f  

t h i s  u n i t  t o  69' a t  t h e  downhole-contact. 
319.5 - 333.4 Mudstone w i t h  s i l t s t o n e  and sandstone 

- Black, laminated t o  t h i n  bedded mudstone w i t h  s i l t s t o n e  and sandstone. 

Sandstone component i s  - up -- (25 volume percent)  and i s  main ly  loca ted  i n  the  

I downhole d or ti on o f  t h i s  u n i t .  Hudstone content  i s  s t i l l  about 60' w i t h  I 1 

Description 

o n l y  15% s i  1 ts tone.  1 
I I I 

- This  u n i t  conta ins a boulder  o f  s i d e r i t e  m a t r i x  c h e r t  g r a i n  sandstone w i t h  I 

Sample 
No. 

I minor mudstone qra ins.  It i s  n o t  be l ieved  t o  be a bed as t h e  downhole I 1 

Length 

SILTSTONE INTERBEDS 

- Grey, f i n e  t o  coarse, p o o r l y  so r ted  c h e r t  pebble conglomerate w i t h  one 50 cm t h i c k  mudstone 

w i t h  laminated s i l t s t o n e  bed and 20 cm o f  c h e r t  pebble d i a m i c t i t e .  
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338.6 - 338.8 Cher t  pebb le  d i a m i c t i t e  

- Grey t o  da rk  g rey  c h e r t  pebb le  d i a m i c t i t e  w i t h  70 volume pe rcen t  c h e r t  and 

mudstone c l a s t s  cemented by a  mudstone m a t r i x .  D i a m i c t i t e  i s  bo th  c l a s t  

and m a t r i x  supported. C l a s t s  a r e  subrounded t o  subangular and m a i n l y  c h e r t  
-- 

as seen above. P y r i t e  ( 3  volume p e r c e n t )  rep laces  o r  p a r t i a l l y  rep laces  

c h e r t  c l a s t s  . - 

338.8 - 339.7 Cher t  pebb le  conglomerate 

- Grey, coarse c h e r t  pebb le  conglomerate.  Conta ins  20 volume pe rcen t  s i l i c a  

m a t r i x  w i t h  80 volume p e r c e n t  c h e r t  and mudstone c l a s t s .  C l a s t s  a r e  c l a s t  

supported, p o o r l y  s o r t e d  and show no bedding. Cher t  c l a s t s  make up 65-70 

volume pe rcen t  o f  t h e  c l a s t s  w i t h  t h e  r e s t  be ing  mudstone. P y r i t e  (1 volume 

pe rcen t )  rep laces  bo th  c l a s t  t ypes  ( b u t  p r e f e r e n t i a l l y  c h e r t  c l a s t s )  and I A 
211W7 
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339.7 - 340.3 Mudstone w i t h  laminated s i l t s t o n e  ! 

Drill Hole Record 

Property N I  DD District Hole No. NB-83-6 

.- E - 

- Dark grey mudstone w i t h  f a i n t  s i l t s t o n e  laminae. Beds a r e  slumped. P y r i t e  

(4-5 volume percent)  i s  seen t o  rep lace  some o f  the  s i l t s t o n e  beds. Core 

i s  s t r o n g l y  f rac tu red .  

- Both uphole and downhole con tac ts  a r e  a t  45' t o  core a x i s .  

0 1 l -  10 IW 1. 

I I I I I I l l  I - 
340.3 - 342.4 Chert pebble conglomerate 

I I I I , ,  

@ 
a m - , ,  

Length 

I - Grey, coarse, p o o r l y  sorted, s i l i c a  cemented, c l a s t  supported conglomerate. I 

Sample 
No. 

Meterag e 
From To 

I 70 t o  80 volume percent  o f  t h e  subrounded t o  subangular c l a s t s  a r e  c h e r t  1 
I 

n .- 
n 

Description 

the  m a t r i x .  The m a t r i x  has p a r t i a l l y  etched o r  s t a r t e d  t o  r e a c t  w i t h  some 

of t h e  c l a s t s .  

w i t h  the  remainder being mudstone. S i l i c a  m a t r i x  content  i s  20 volume 

percent .  Clasts  have reacted w i t h  t h e  m a t r i x  as witnessed by t h e  c i r c u l a r  

bleached r e a c t i o n  r ims  o r  etched edges o f  some c l a s t s .  P y r i t e  (1 volume 

percent)  rep laces both c l a s t s  and m a t r i x ,  main and c h e r t  c l a s t s .  Mudstone 

c l a s t s  a r e  s i l i c i f i e d  as i n  prev ious conglomerates. 

E.O.H. @ 342.4 m. 

P11-MS7 

,. 
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Length Anal 
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Description Sample 
rom To No. 

I 

Recover 

0.15 47.3 

Runs and Recoveries 

Recover) 

To (m) From To 

47.3 -- 0.30 73.5 74.4 
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'roperty NIDD District Hole No. NB83-6 
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From To (m) From To (d From To (m) 

260.1 262.8 -- 2.74 307.0 309.5 2.44 336.9 338.0 0.76 I 



NIDD PROPERTY 

NB83-6 - DDH 

Cu A9 Pb Zn 
Sample No. From To Length(m) ppm Fe% ppm ppm ppm Zn% 

104640 286.0 287.5 1.5 23 4.8 1.0 41  1610 
104641 287.5 289.0 1.5 11 1.89 .6 24 1880 
104642 289.0 290.5 1.5 10 1.04 <.4 14 42G 
104643 290.5 292.0 1.5 37 2.13 1.3 19 El6040 1.47 
104644 292.0 293.5 1.5 10 1.12 <.4 42 463 
104645 293.5 295.0 1.5 9 2.13 .7 20 1430 
104646 295.0 296.5 1.5 4 1.28 .6 20 60 
104647 296.5 298.0 1.5 2 1.03 <.4 14 266 
104648 298.0 299.5 1.5 6 1.1 .6 2 1  356 
104649 299.5 301.0 1.5 9 1.05 .5 22 1909 
104650 301.0 302.5 1.5 25 3.02 1.9 24 El6300 2 -96  
10465 1 302.5 304.0 1.5 10 1.97 .6 16 2770 
104652 304.0 305.5 1.5 12 2.49 .8 22 1380 
104653 305.5 307.0 1.5 19 4.8 .5 18 6060 
104654 '307.0 308.5 1.5 15 5.26 .6 23 1510 
104655 308.5 310.0 1.5 25 11.12 <.4 18 7230 
104656 310.0 311.5 1.5 38 14.41 .8 28 2910 
104657 311.5 313.0 1.5 23 12.02 .5 19 3190 
104658 313.0 314.5 1.5 15 9.95 <.4 2 1  2770 
104659 314.5 316.0 1.5 11 10.07 .7 19 1170 
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COMINCO LTD. 

EXPLORATION 
NTS 105 011 

WESTERN DISTRICT 
NOVEMBER 28, 1983 

GEOPHYSICAL SURVEYS 

ON THE 

ELEVEN CREEK AREA 

NIDD PROPERTY 

INTRODUCTION 

D u r i n g  August 1983, 9.5 km o f  h o r i z o n t a l  loop  EM and magnet ics were per formed i n  
t h e  Eleven Creek area o f  t h e  Nidd P rope r t y  by a  3  man Cominco geophys ica l  crew. 
The purpose f o r  t h e  survey was t o  map an area o f  sediments w i t h  p o s s i b l e  
economic p o t e n t i a l  wh ich  a r e  covered by a  t h i n ,  b u t  ex tens i ve  overburden l aye r .  

T h i s  r e p o r t  d iscusses  t h e  geophys ica l  methods used and t h e  r e s u l t s  obta ined.  

LOCATION AND ACCESS - 
The N idd  P r o p e r t y  i s  l o c a t e d  170 km no r theas t  o f  Ross R i ve r ,  Yukon, i n  t h e  
Selwyn Mounta ins o n l y  a  few k i l o m e t r e s  f rom t h e  N.W.T. border .  E l e v a t i o n s  range 
f rom 1,000 t o  2,000 metres. 

The e a s t e r n  end o f  t h e  p r o p e r t y  (N idd  Creek) i s  access ib l e  by 4x4 v e h i c l e  f rom 
MacMi l lan  Pass. M a d i l l a n  Pass i s  connnected by g rave l  road  t o  Ross R i ve r ,  
wh ich  i s  t h e  nea res t  s u p p l i e r .  The road f rom N i  dd Creek t o  Boundary Creek (10 
km e a s t  o f  E leven Creek)  i s  o n l y  a  c a t  road  a t  p resen t  and w i l l  p o s s i b l y  be 
upgraded i n  t h e  f u t u r e .  

An a i r s t r i p  a t  MacM i l l an  Pass i s  se rv i ced  from Watson Lake o r  Whitehorse. A  
permanent h e l i c o p t e r  i s  based a t  t h e  a i r s t r i p  f rom l a t e  s p r i n g  t o  e a r l y  f a l l .  

GEOPHYSICAL SURVEYS 

An Apex Max M i n  I 1  u n i t  r e a d i n g  f requenc ies  3555 Hz and 444 Hz was used f o r  t h e  
h o r i z o n t a l  l o o p  survey. A  50 met re  c o i l  l e n g t h  between t r a n s m i t t e r  and r e c e i v e r  
was chosen: 1 )  because a  50 metre separa t ion  g i ves  b e t t e r  r e s o l u t i o n  t han  t h e  
l o n g e r  cab les ;  and 2 )  t h e  subcropping rocks  t o  be mapped a r e  covered by a  t h i n  
overburden l a y e r  and t h u s  v e r y  c l o s e  t o  t h e  sur face.  

No c o r r e c t i o n  f o r  topography r e l a t e d  e r r o r s  was made o t h e r  than  p u l l i n g  t h e  
i n t e r c o n n e c t i n g  t ransmi  t t e r - r e c e i v e r  cab le  t i g h t  a t  t h e  50 metre mark. 
Topography changes were gradual  enough t o  render  t h i s  method f e a s i b l e .  
An i ns t rumen t  f a u l t  i n  t h e  r e c e i v e r  d i p  angle meter  was no ted  and c o r r e c t e d  f o r  
d u r i n g  t h e  f i e l d  read ings  s imp l y  by v i s u a l  es t ima t i on .  



Maanet i  c s  

A S c i n t r e x  MP-2 p r o t o n  p recess ion  magnetometer was used f o r  t h e  magnet ic 
survey. The d i u r n a l  c o r r e c t i o n  was made by l o o p i n g  i n  t o  a  b a s e l i n e  s t a t i o n  
every few hours and assuming a l i n e a r  d r i f t  between t i e - i n s .  Readings were 
t a k e n  a t  a  25 me t re  i n t e r v a l .  The sensor was c a r r i e d  on a backpack, n o t  on a 
s t a f f .  For  t h i s  reason, t h e  same d i r e c t i o n  was faced  w h i l e  t a k i n g  each reading.  

DESCRIPTION AND INTERPRETATION OF RESULTS 

The magnet ics  survey ( P l a t e  252-83-3) shows very  l i t t l e  response over  t h e  g r i d  
area. A zone 20 gammas above background s t r i k e s  NW-SE. A t  t h e  NW corner ,  t h i s  
i nc reases  even f u r t h e r  t o  40 gammas above background. T h i s  r i s e  i n  va lues  most 
l i k e l y  r e f l e c t s  an i n c r e a s e  i n  magnet ic Fe-minerals.  

The HLEM ( P l a t e s  252-83-4 and -5) p l o t s  show ma in l y  a  r e s i s t i v e  ground w i t h  poor  
conduc to rs  a t  t h e  n o r t h  end o f  some l i n e s .  These conductors  a r e  i n t e r p r e t e d  as 
"poor"  because t h e y  repond t o  t h e  3555 Hz frequency, b u t  n o t  t h e  444 Hz f r e -  
quency. It i s  i n t e r e s t i n g  t o  n o t e  t h a t  f rom l i n e  6200W t o  7000W t h e  occurrence 
o f  conduc to rs  c o i n c i d e s  rough l y  w i t h  a  l a r g e  change ( o r  s t ep )  i n  t h e  topography. 
To be more p rec i se ,  t h e  e l e v a t i o n  on t h e  g r i d  inc reases  f rom south t o  n o r t h  b u t  
i nc reases  e s p e c i a l l y  r a p i d l y  (up t o  45' and 50' i n  s l ope )  i n  t h e  v i c i n i t y  o f  t h e  
HLEM conductors  i n  t h e  n o r t h e r n  p a r t  o f  t h e  g r i d .  However, o t h e r  than  t h e  
er roneous p o i n t  due t o  topography on t h e  in-phase a t  l i n e  7000W, s t a t i o n  675N, 
t h e  o t h e r  HLEM conduc to rs  a r e  n o t  cons idered t o  be caused by  topography f o r  2  
reasons. The f i r s t  reason i s  t h a t  t h e  HLEM responses a l s o  change away f rom t h e  
s teep  t opog raph i ca l  change, and t h e  second reason i s  t h a t  t h e  out -o f -phase 
changes a long  w i t h  t h e  in-phase. I t  would t hus  seem t h e  responses a re  due t o  
one o r  a  s e r i e s  o f  subcropping ( b u t  ve ry  near su r f ace )  conduc t i ve  bands. 

The conduc to r ( s )  a t  t h e  n o r t h  end o f  l i n e  5600W a r e  t h e  s t r o n g e s t  on t h e  g r i d .  
L i n e  5800W shows a weak c o n t i n u a t i o n  o f  t h i s  conductor  which d i e s  o u t  comple te ly  
a t  l i n e  6000W ( o r  p o s s i b l y  occurs  f u r t h e r  n o r t h  o f  where t h e  l i n e  was surveyed). 
The i n t e r p r e t a t i o n  o f  t h e  444 Hz da ta  on l i n e  5600W g i ves  a conduc t i ve  zone 
wh ich  i s  190 metres wide. It should be p o i n t e d  o u t  t h a t  t h i s  conduc to r  i s  most 
l i k e l y  n o t  con t inuous  over  t h e  e n t i r e  190 metre w id th ,  i n d i c a t e d  by an i r r e g u l a r  
in-phase and out -o f -phase cu rve  shape i n  t h e  t r ough  o r  nega t i ve  p a r t  o f  t h e  
conductor  readings.  The i n t e r p r e t a t i o n  o f  t h e  3555 Hz da ta  o f  t h i s  zone g i ves  a 
w i d t h  o f  100 metres. 

CONCLUSIONS AND RECOMMENDATIONS 

The magnet ic  survey d i d  n o t  r evea l  anomalies o f  any s i g n i f i c a n c e .  Any f u r t h e r  
magnet ic  su rvey ing  shou ld  be c a r r i e d  ou t  w i t h  one o f  t h e  newer d i g i t a l  magnet- 
ometers accu ra te  t o  +1 gamma, capable o f  i n t e g r a t i n g  t h e  da ta  w i t h  a  compat ib le  
base magnetometer fo'T; d r i  f t  c o r r e c t i o n s .  



There i s  a  l a r g e  area o f  r e s i s t i v e  ground i n  t h e  c e n t r a l  and southern g r i d  
area. The no r the rn  edge o f  t h e  g r i d  l i n e s  con ta in  weak conductors which could 
i n d i c a t e  a change i n  rock type. 

Respec t fu l l y  submitted by: 

- 9 
i' 

Approved f o r  Release by: 
anager 

Western D i s t r i c t  

D i  s t r i  bu t ion :  

M i n i n g  Recorder ( 2 )  
Western Di s t r i c t  (1) 
Geophysics F i l e  (1) 
Geolog is t  D.R. (1) 



APPENDIX 1 

STATEMENT OF EXPENDITURES 

1. Survey ing  Costs 
10 km @ $296/krn 

2. D o m i c i l e  
I. Jackisch:  7 days @ $95/day 
T. Wong: 8 days @ $95/day 
M. A l l e n :  8 days @ $95/day 

3. He1 i c o p t e r  
2 hours @ $542/hour 1,084 

TOTAL $6,229 



APPENDIX I 1  

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

I, INGO JACKISCH, OF 424 SOMERSET STREET, I N  THE CITY OF NORTH VANCOUVER, I N  THE 

PROVINCE OF BRITISH COLUMBIA, DO HEREBY CERTIFY: 

1 )  THAT I graduated f rom t h e  U n i v e r s i t y  o f  B.C. i n  1975 w i t h  a B.Sc. i n  
geophysics;  

2)  THAT I have been p r a c t i s i n g  my p r o f e s s i o n  f o r  t h e  p a s t  n i n e  years.  

3 )  THAT t h e  a t t ached  s ta tement  o f  expend i tu res  o f  Appendix I i s  t r u e  and 
accu ra te  t o  t h e  b e s t  o f  my knowledge, i n f o r m a t i o n ,  and b e l i e f .  

28 November 1983 
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