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COMINCO LTD. 

EXPLORATION 
NTS: 105 012 

WESTERN DISTRICT 
01  August 1984 

ASSESSMENT REPORT 

DIAMOND DRILLING, NIDD PROPERTY 

MAY0 MINING DISTRICT. YUKON TERRITORY 

I. SUMMARY 

Cominco L td . ' s  Nidd P r o p e r t y  i s  l o c a t e d  w i t h i n  t h e  Mayo M in i ng  D i s t r i c t  o f  t h e  
Yukon T e r r i t o r y  and i s  app rox ima te l y  390 k i l o m e t r e s  n o r t h e a s t  of 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 ,  i s  u n d e r l a i n  by u n i t s  
o f  t h e  O rdov i c i an -S i  l u r i a n  Road R i  ve r  Group and Devon ian-Miss iss ipp ian  Earn 
Group. 

T h i s  r e p o r t  covers  t h e  1984 work p e r i o d  March 5  t o  May 18 d u r i n g  which 1185.7 
metres o f  diamond d r i l l i n g  were completed i n  t h r e e  ho les .  

I I . 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 in i ng  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  w ing  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 t p 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 r o p e r t y .  

L a t i t u d e :  63'11'N 
Longi tude:  130°21'W 
NTS : 105 012 

B. Ownership 

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

C la im  Date Recorded Due Date 

Kobuk 1-8 Sept. 3, 1976 Dec. 3, 1988 
Nidd 1-11, 13, 15, 17, 19, Oct. 20, 1976 Oct. 20, 1983 

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



(Con t inued  f r o m  Page 1 )  

C l a i m  Date Recorded 

Nidd 12, 21, 24, 35, 38, Oct. 20, 1976 
47-49, 55-58, 63-66, 
70-73, 76-79, 81-85, 
88-93, 95, 104, 115, 
116, 130, 275-278 

N idd  14, 16, 18, 20, 23, Oct. 20, 1976 
25-30, 37, 39, 40, 50, 
51, 257-260 

Nidd 22, 31-34, 36, 244-253 Oct.  20, 1976 
N idd  96-101, 105-110, 117-122, Oct. 20, 1976 

131-136, 145-147, 283, 284 
N idd  138, 140, 142, 144, 148-158 Oct. 20, 1976 

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

Nidd 161, 163, 174, 182, 194, Oct. 20, 1976 
195, 200, 202, 205, 210, 
211, 217 

N idd  183, 198, 199, 201, 204 Oct. 20, 1976 
206-209,212, 213, 215, 
219, 223, 230 

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

N idd  221, 222, 224, 226-229 
232-235 

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

328-346 
N idd  321-323, 327 
N i  dd 347-349, 353-355 
Nidd 356-371 
N idd  3 7 2 ( f r . ) ,  3 7 3 ( f r . )  
N idd 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 idd  621, 623, 624, 631-634 
N idd  646, 648, 650-652, 

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

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

Oct. 20, 1976 

Oct .  20, 1976 

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

J u l y  11, 1977 
Sept. 12, 1.977 
Sept. 16, 1977 
June 25, 1979 
Oct. 15, 1980 
June 25, 1981 

June 25, 1981 
J u l y  22, 1981 

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

Aug. 7, 1981 
Aug. 27, 1981 

Due Date 

Dec. 3, 1988 

Dec. 3, 1989 

Dec. 3, 1986 
Dec. 3, 1987 

Dec. 3, 1991 

Dec. 3, 1992 

Dec. 3, 1993 

Dec. 3, 1994 

Dec. 3, 1995 

Dec. 3, 1983 
Dec. 3, 1988 

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

Dec. 3, 1985 
Dec. 3, 1985 

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

Dec. 3, 1985 
Dec. 3, 1985 



LOCATION MAP Fiq.1 . 
1 1 I I 



111. EXPLORATION 

The 1984 e x p l o r a t i o n  con r i l l i  
c a r r i e d  ou t .  d u r i n g  t h e  p e r i o d  March 5 t o  May 18, 

s i  s t e d  o f  diamo y. Th i  r o g r  was 

I V .  DIAMOND DRILLING 

I n  t o t a l  1185.7 metres o f  BQ, NQ, and HQ diamond d r i l l i n g  were completed i n  
t h r e e  ho les  ( P l a t e  2 )  by E. Caron Diamond D r i l l i n g  Ltd., 7 Roundel Road, White- 
horse, Yukon T e r r i t o r y .  The purpose o f  t h e  d r i l l i n g  was t o  f u r t h e r  t e s t  t h e  
f avou rab le  s t r a t i g r a p h y  encountered d u r i n g  t h e  1982 and 1983 d r i  11 programs. 
Rock t ypes  cored  i n c l u d e d  v o l c a n i c s  and mudstones o f  t h e  O r d o v i c i a n - 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-Miss iss ipp ian  Earn Group. For core  d e t a i l s  and analyses r e f e r  t o  t h e  
a t t ached  d r i l l  l o g s  (NB84-10 and NB84-11). For  l o c a t i o n  o f  d r i l l  co re  see P l a t e  
2. 

Geo log i s t  I 1  

Endorsed by: 
I 

A s s i s t a n t  Manager 

Approved f o r  
Release by: 

~ a n a F x ~ 1 o r a t . i  on 
West r n  D i s t r i c t  

D i  s t r i  bu t  i on 

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



APPENDIX A 

STATEMENT OF EXPENDITURES 

N I D D  PROPERTY 

MARCH 5 TO MAY 18, 1984 

Communications 

S a l a r i e s  T.W. Hodson 67 days 8 $198 
D. Rhodes 5 days 8 $240 

Supp l i es  and equipment 

Assays and ana lyses  
Analyses (Cu,Pb,Zn,Ag,F) 218 @ $8.60 
Assays 17 Pb @ $5.50 

71  Zn 8 $5.50 
28 Ag @ $8.00 

D i  amond D r i  11 i ng 

S i t e  p r e p a r a t i o n  and d r i  11 suppo r t  (D6 b u l l d o z e r )  
711.4 h r s  8 $70/hr 

T r a n s p o r t a t i o n :  f i x e d  w ing  
he1 i c o p t e r  ( 2 1  hours)  
v e h i c l e  
f u e l  
f r e i  g h t  

Mobi 1 i z a t i o n  - personne l  

Expedi t i ng 

Cost d i s t r i b u t i o n  p e r  c l a i m :  

Nidd 81  NB84-10 577.6 m 48.7% 
Nidd 90 NB84-11 303.3 m 25.6% 
Nidd 88 NR84-12 304.8 m 25.7% m 

2,753 .25 

TOTAL $316,589.21 

** Only charges assoc ia ted  w i t h  Nidd 81 and Nidd 90 a re  be ing  a p p l i e d  f o r  
assessment c r e d i t s .  

Geo log i s t  11 



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  which 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 t u res  i n c u r r e d  i n  connect ion w i t h  a g e o l o g i c a l  program c a r r i e d  

o u t  on t h e  NIDD m i n e r a l  c l a ims ;  

3. THAT s a i d  expend i t u res 'we re  i n c u r r e d  betw n  t h e  f i f t h  d  ay o f  March and t h  

e i g h t e e n t h  day o f  May, 1984 f o r  t h e  purpose o f  m ine ra l  e x ~ l o r a t i o n  on t h 2  

above no ted  c l a ims .  

S i  gned : , /--7-" ~k>:-+- 
T.W. Hodson 

Geo log 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 he  Prov ince  o f  

Columbi a, 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  

B r i t i s h  

i t i  sh 

Columbia, w i t h  a bus iness address a t  700-409 Granv i  1 l e  S t r e e t ,  Vancouver, 

B r i t i s h  Columbia. 

2. THAT I graduated w i t h  a B.Sc., i n  geology f rom t h e  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 L td .  f rom May, 1980 t o  t h e  

p resen t .  

S i  gned: 

T.W. Hodson 

Geo log i s t  
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1984 DIAMOND DRILL LOGS 



Drill Hole decord 
J 

HIDO District Hayo Mining D i s t r i c t  Hole No. NB84-10 / .  
r Location Boundary Creek Tests at See end 0- 109 Hor. Comp. 477.0 m 

-- - / 
Completed Apri 1 19, 1984 Core Sue HQ, NQ Corr. Dip Vert. Comp. 31 7.0 m 

Logged by Terry Hodson Co-ordinates Lat. 100956 N Dep. 107575 E True Brg. 210' ' 
extension o f  the mineral izat ion % Recov. 83.7% March 27-Apri 1 19,1984 

'Sample I L ~ ~ ~ U ,  
I NO. 

I I 

cemented by 30-40 volume percent f e r r i c r e t e  (from p y r i t e  o r  more l i k e l y  i r o n  carbonatt -- 
as an i r o n  carbonate t u f f  underl ies the overburden). Pebbles are 80% mudstone, 15% 

chert  and - 5% . - i r o n  - - - - carbonate. -- - - - - - - -- - 

0.00-10.8 -- OVERBURDEN - 

- -Only the l a s t  0.8-1.0m o f  overburden were recovered. Consists of 60-70 volume percent. 

-- - -- -- - 
10.8-16.8 ROAD RIVER GROUP 

IRON CARBONATED TUFF (R5VT) - -- 

-Grey, i r o n  carbonated t u f f  which l o c a l l y  grades i n t o  a wispy laminated tuffaceous 

- ---- mudstone. Matr ix consists o f  grey i r o n  carbonate r i c h  t u f f  (70-80 volume percent) 

. -. - -- -. - which supports - - - - - 20-30 - - - volume percent c las ts  consist ing o f  black angular t o  subangular 

mudstone ~ l a s t s .  Local ly i n  sections t o  10.0 cm long whi te t o  yel lowish-white sub- - - 
-- angular i r o n  carbonate (?)  ~ l a s t s  t o  2.0 mn are seen, bu t  these may be crys ta ls  d is -  - - - - - -- - - 

seminated w i th in  the t u f f .  

Cu,Pb ,Zn,Ag ASSAY NUMBERS ARE IN 
PPM DERIVED FROM A.A. ANALYSIS 
UNLESS UNDERLINED. -If underlined, 

-- 

- -Mudstone c las ts  range from ~ 0 . 1  cm t o  10.0 cm and are or ientated w i th  t h e i r  long axis 

p a r a l l e l  t o  bedding. Most c las ts  are less than 3.0 mn i n  s ize  and t h i s  i s  therefore 

- - -- - - - - - - - not a l a p i l l i  t u f f .  - . - - - - -- 
-Locally wispy mudstone laminae - are abundant and t h i s  u n i t  resembles a tuffaceous mud- 

- - stone. 

- -25 quartz o r  discontinuous quartz veins from0.l t o  2.0 cm th i ck  cut  t h i s  u n i t  and 

4 
co 
w 
P, 

.$ 

subrounded pebbles from 4 .1  cm t o  4.0 cm i n  s i ze  (average 0.5-0.8 cm). Pebbles are are % (derived frm wet chemi- 
cal  analyses 
Ag column, n 
a l l  % derive 

Analysis PPm 
LU I pb jz nX I Pb I tex1 

1 I I I , #  

o 

n .- 
0 

2 
3 k Q i ? f l  

o 
3 

L N I  

$ 

. -If underlined i n  
16, are ozlton. -Fe i s  
I from A.A. analysis. 

E 
0 

", 

5 

E 

'4 
E 

d m  

5 
g 

d 

.d . 
2 
U) 

E 
0 4  
2 ,  . . 
52 



8emIb l ~ r i l l  Hole Record 
Colour W 
i OiP. 

Properly NIDD District Hole No. NB84- 10 1 1 1 1  
Commenced Location Tests at Hor. Comp. 

Completed Core Sue Corr. Dip Vert. Comp. 

Co-ordinates True Erg. Logged by 

Objective % Recov. Date 

I I  I I l l  I l l  

-Core and f ractures are l o c a l l y  1 imoni t e  stained. 

.- E 
- a 1,- ,a 12 15 

I 
Analysis Pleteraqe , 

horn TO 

t -- I I 

$ 5  m m - , f  

-Bedding t o  core axis angle: 11.8 m 80'; 16.2 m - 700 

16.8-57.2 

n .- 
0 

~ e n g t h  Description 

increase i n  abundance downhole. Also seen are blue-green micaceous c lay veins up t o  

0.5 cm th ick .  

-Pyr i te  (5-10 volume percent) occurs as blebs t o  3.0 cm long w i t h  most averaging less 

than 0.7 cm. Sphaler i te c r ys ta l  aggregates t o  0.4 cm are l o c a l l y  seen disseminated 
--- - -- 

throughout the t u f f .  The spha ler i te  i s  yel lowish brown and the ove ra l l  grade i s  

<0.2% Zn. 

I 

16.8-50.1 CALCAREOUS MUDSTONE WITH SILTSTONE LAMINAE (R5M1) 

-Black, carbonaceous, calcareous mudstone w i th  minor grey, calcareous s i l t -  

stone laminae (5-15 volume percent) from <0.1 t o  1.5 cm th ick .  Local ly  

i r o n  carbonate o r  p y r i t e  have p a r t i a l l y  replaced s i l t s t o n e  beds. 

-Pyr i te  (2 volume percent) occurs mainly as blebs from 0.2 t o  6.0 cm i n  

size, ra re l y  as laminae t o  0.3 cm t h i c k  and as replacement o f  s i l t s t o n e  

sample 
NO. 

CALCAREOUS MUDSTONE WITH SILTSTONE LAMINAE 7 GMI ) 
-Consist mainly o f  black, carbonaceous, calcareous mudstone w i th  minor s i  1 tstone lam- 

inae. Occasionally the s i l t s t o n e  laminae are we l l  developed and give the core a 

colour banded appearance. --- 
-Minor grey i r o n  carbonated t u f f  beds c u t  t h i s  un i t .  

I I 

I I 



8enr i l l  Hole Record 
Colour Plot 
A Dlpr - - 

J~roperty NIDD District Hole No. NB84-10 
I 

Commenced Location Tests at Hor. Comp. 

Completed Core Size Corr. Dip Vert. Comp. 

Coordinates True Brg. Logged by 

Objective YO Recov. Date 

-Fo l i a t i on  surfaces comnonly have a g raph i t i c  sheen t o  them. Minor amounts 
o f  the blue-green micaceous c lay  mineral and a purple mineral (smithson- 

i t e ? )  occurring i n  bo t ryo ida l  c lusters,  w i t h  the bot ryo ida l  c rys ta ls  t o  

Meterage 

I 1.0 mn i n  size, are seen along fractures. 

I I -Grey, i r o n  carbonated t u f f  beds t o  2.0 cm th i ck  cu t  t h i s  un i t .  These are I I 

Description 

I I i d e n t i c l e  t o  the i r o n  carbonated t u f f  occurrinq form 10.8-16.8 m but  con- I I - 
t a i n  no sphaler i te.  These occur a t  29.9 - 30.1 m; 41.0 - 41.1 m; 
43.0 - 43.1 m. These may be caved pieces o f  the t u f f  a t  the top o f  the 

hole as most show some re-working and rounding by the d r i l l  b i t .  
--- 

-Minor c a l c i t e  veins and quartz veins cut  t h i s  u n i t  w i t h  i r o n  carbonate 

Sample 
NO. 

seen w i th in  some o f  the quartz veins. 

-Faul t  gouge occurs a t :  19.8-20.0 m; 22.7-22.9 m; 46.6-46.7111. 

-Bedding t o  core axis angle: 21.8111 - 50° 41.9111 - 50' 

Lenglh 

35.9m - 30° -- - 48.7111 - 55' 
50.1-55.9 Colour banded calcareous mudstone w i th  s i  1 tstone laminae (R5M1) colour 

banded. 

-Consists of 60-70 -. volume - -- - .- -. percent black calcareous mudstone laminae and 

30-40 volume percent grey calcareous s i  l t s tone  laminae. Mudstone laminae 

I I range from 0.1 t o  10.0 cm and s i l t s t o n e  <0.1 t o  2.0 cm th ick .  Colour 
banding i s  not  as we l l  developed as seen i n  NB83-6 d r i l l  hole. Minor 

I 
0 = 
sis 



Commenced Location Tests at Hor. Comp. 

Completed Core Size Corr. Dip Vert. Comp. 

Cosrdinates True Brg. Logged by 

Objective % Recov. Date 

' Meterage Description Sample Length 
rom To No. 

c a l c i t e  o r  quar tz  veins t o  0.7 cm t h i c k  c u t  t h i s  u n i t .  

- P y r i t e  ( ~ 1 . 0  volume percent)  l o c a l l y  rep laces t h e  s i l t s t o n e  laminae. 

-Bedding t o  core a x i s  angle i s  constant  a t  45'. 

t-----t-- 55.9-57.2 MUDSTONE WITH SILTSTONE LAMINAE (R5M1) I 

S u l *  

Colour Plot 
Drill Hole Record 

L DIP8 

Property NIDD District Hole NO. NB84-10 

E .- 
m 
G - 
Anal - 
- 

- 

- 
- 

I I -Same u n i t  as i s  seen from 16.8-50.1m. Consists o f  calcareous b lack  mud- I I I 
stone laminae and 5-15 volume percent  grey calcareous s i l t s t o n e  laminae 

t o  2.0 mn t h i c k .  

-Dowhnole con tac t  i s  marked by  10 cm o f  f a u l t  gouqe. 

I I -Bedding t o  core a x i s  angle i s  constant  a t  45'. I I I 

I 57.0-57.2 FAULT I I I 

-L i tho logy  changes on downhole s i d e  t o  a grey, laminated, p y r i t i c  s i l t s t o n e .  
-- 

This u n i t  i s  non-calcareous as a re  t h e  u n i t s  dowhnole from t h i s  u n i t .  

Th is  f a u l t  zone and p o s s i b l y  t h e  downhole s i l t s t o n e  u n i t  and t h e  massive I . -- -- - - 

I p y r i t e  u n i t  downhole from i t  may mark t h e  chanqe f rom Road R iver  t o  Earn I 
Group l i t h o l o g i e s .  

I 

I I 57.2-59.4 TUFF TO TUFFACEOUS MUDSTONE I RVTI I I I 
I -Grey, f a i n t l y  t o  w e l l  laminated, p y r i t i c  t u f f  t o  tu f faceous mudstone. 

I 

I( 
sis 



l~ril l  Hole Record 
& Dlps 

]property NIDD District Hole NO. NB84-10 
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Completed Core Size Corr. Dip Vert. Comp. 

Co-ordinates True Erg. Logged by 

Objective - % Recov. Date - 

I I commonly coated w i t h  the blue-green micaceous c lay mineral and ra re l y  with1 I I I I I I I  

.- E 
m - 

I Meterage 
horn TO 

u n i t  i s  sharp. -- 

-Pyr i t e  (5  volume percent) occurs as disseminated c rys ta ls  ~ 0 . 1  mn i n  s ize  

and more ra re l y  as laminae and blebs. P y r i t e  content increases downhole. 

,Description 

Contains 30-40 volume percent mudstone laminae. This u n i t  i s  s t rong ly  

f rac tured and quartz o r  quartz- i ron carbonate veined. Fractures are 

t---t--- a purple mineral (smithsonite?). The mudstone content o f  t h i s  u n i t  i n -  I 

I I -Slickensides ( ? )  as seen on the blue-green mineral and g raph i t i c  shears I I I I I I I I  

creases near the dwnhole contact. Dowhnole contact w i t h  a massive ~ v r i t e l  

are comnon but  no seen o f  d i rec t i on  i s  indicated. 

-Quartz veins o f ten  carry a selvage o f  the micaceous c lay  mineral. 

-Bedding t o  core axis angle: 58.6m - 35'. 

sample 
No. 

103805 

103806 

I 

I I -Uphole contact t o  core axis angle: 55°-600, dwnhole contact i s  broken up.] I I I I I I I  

~enplh 

gQ:$- 
28.1- 

59.4-60.5 PYRITE (Py) 

-Massive f ine-grained py r i t e .  Consists o f  grians and c rys ta l s  t o  0.3 lmn 
- - - -. 

i n  size. Minor quartz mudstone, s e r i c i t e  and a t race o f  spha ler i te  are 

seen. This u n i t  i s  very s o f t  and muddy (sulphide mud). Most l i k e l y  t h i s  

i s  a s t rong ly  p y r i t i c  t u f f .  

Anal 
-Cu 

54 

49 

103807 -!%:$- 89 228 2.9 3.5 26.E - 
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L ni 

103808 Ey:$- 50 66 134 2.4 2.4 

mt-7 

- Meterage 
From To 

60.4-64.3 

64.3-116.6 

Description 

EARN GROUP? 

MUDSTONE (EM) 

-Black mudstone w i th  no bedding seen except a t  one locat ion  (61.7111 - lo0) where very 

--- f a i n t  laminae are seen. This u n i t  contains 2-3 volume percent p y r i t e  as blebs t o  

2.0 cm i n  length and as f i n e l y  disseminated c rys ta l s  t o  0.05 m. 
-Only a few quartz ve in le ts  t o  2 m  t h i c k  are seen. Fracture surfaces commonly have 

a g raph i t i c  sheen t o  them. 

-Downhole contact i s  marked by a t  leas t  30 cm of f a u l t  gouge. 

- 
EARN GROUP 

GRITTY MUDSTONE (EMG) 

-Dark grey t o  black mudstone. G r i t t y  appearance i s  from 2-6 volume percent p y r i t e  

c rys ta ls  and ~1.0-2.0 volume percent quartz grains t o  0.5 mn disseminated throughout. - -  
Local ly  l i n e a r  p y r i t e  blebs o r  accumulation o f  c rys ta ls  t o  5 cm i n  length are seen. 

-This u n i t  has a s 1 i ght crenul ated appearance produced from mudstone wrapping around 

the p y r i t e  and quartz grains. Fo l i a t i on  pa ra l l e l s  t h i s  crenulat ion and may have 

produced it. This i s  no t  thought t o  be bedding. 

-Minor traces o f  the purple - mineral --- seen previously (smi thsoni t e? )  are seen l o c a l l y  

-- 

along f rac ture  surfaces. Occasional quartz veins, some car r ing  minor i r o n  carbonate 

and py r i t e ,  cu t  t h i s  un i t .  

-Fo l ia t ion  t o  core axis angle i s  f a i r l y  constant a t  500. 
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92.7-98.5 MUOSTONE 

-Here the disseminated p y r i t e  content drops t o  1.0 volume percent. Section1 I 

' M e r a g e  
rom To 

I . - I I 

I i s  cut  bv 4 auartz- i ron carbonate veins t o  1.0 cm thick.  I I 
I I - .  I I 

-Pyr i te  a lso occurs as wispy laminae t o  0.4 cm th ick .  I 

Description 

-Beddins t o  core axis angle: 83.6111 - 850-900; 92.7111 - 800; 111.6m - 550; 

I I -Occasional quartz veins t o  2.0 cm th i ck  cu t  t h i s  section. 
-- - 

-Possible f a u l t  zone from 116.8-117.4 m and 129.9-130.1 m ( l a s t  20 cm of t h i s  un i t ) .  I I 

sampto 
No. 

116.6-130.1 

-Bedding t o  core axis angles are mainly defined by p y r i t e  lm inae :  
- --A 

116.8111 - 80° 120.0111 - 740 125.2111 - 500 

Lsnglh 

GRITTY MUDSTONE WITH SILTSTONE LAMINAE (EMlG) 

-Black mudstone w i th  20-4CX s i l t s t o n e  laminae t o  1.3 cm thick.  P y r i t e  laminae up t o  

1.Ocm th ick  are c o w n  i n  the uphole sect ion o f  t h i s  un i t .  Total p y r i t e  content as 

laminae and c rys ta l  aggregates (blebs) t o  1.0 cm I n  s ize  i s  1.0-2.0 volume percent. 

- 

119.7111 - 470 122.5111 - 500 128.0m - 640 

I -S i l ts tone content and laminated aooearance o f  t h i s  u n i t  inrreases downhole and I I 
developes a g r i t t y  appearance due t o  the abundance o f  s i l t  t o  sand s ize  quartz grains 

w i t h i n  t h i s  un i t .  This g r i t t y  appearance along w i t h  disseminated p y r i t e  c rys ta ls  

(<1.0 volume percent) i s  s i m i l a r  t o  what i s  observed in the g r i t t y  mudstone u n i t  
. 
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~Yeterage - 
+om To 

130.1-144.8 

- -  

144.8-184.0 

Description 

(EMG) but  i s  not  as we l l  developed. This u n i t  i s  s t rong ly  laminated w i th  an abun- 

dant s i l t s t o n e  content whi le the g r i t t y  mudstone u n i t  i s  poor ly t o  not  laminated and 

has no s i l t s t o n e  component. 

--- -Si l ts tone laminae w i th in  t h i s  u n i t  are best observed from 120.9111 t o  130.1 m. 

MUDSTONE (EM) 

-Black s i l i ceous mudstone. Fa in t l y  laminated. Local ly  bedding i s  contarted and appear!; 

t o  have slumped. Slumped sections are t y p i c a l l y  crackle veined w i th  quartz veins 

(<1.0 inn th i ck ) .  P y r i t e  ( 3  v o l u ~ q e r c e n t )  occurs w i t h i n  the crackle veins and as 

laminae from ~ 0 . 1  t o  1.5 cm th ick .  

-Local ly  t h i s  u n i t  cannot be scratched w i th  a k n i f e  and r e f l e c t i n q  a high s i l i c a  con- 

t en t  (possibly cherty). 

-A t race o f  spha ler i te  w i t h i n  a quartz-pyr i te vein occurs a t  134.3 m. 

-Bedding t o  core axis angles are defined by the numerous p y r i t e  laminae and are f a i r l y  

constant a t  65'-70°. Last 80 cm o f  t h i s  u n i t  i s  badly broken up and could be a 

f a u l t  zone: 144.0-144.8111. 

GRITTY MUDSTONE WITH SILTSTONE LAMjANE (EMlG) 

-Dark grey t o  black mudstone w i th  15-40%iltstone laminae t o  1.0 cm th i ck .  This u n i t  

i s  the  same as seen from 116.6-130.1 m. S t i l l  contains abundant s i l t  and sand s i ze  

grains g i v i ng  i t  a s l i g h t  g r i t t y  appearance. 

Sample 
No. 

Length 
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Objective - : $ h i @ l  

o + s 5 3 ;  
, teterage l~esc r i~ t i on  Isample \Length 

porn To I (No. I I 1 1 1 1  
I I 

-Laminae are not  as we l l  defined downhole as thev are i n  the uphole sect ion o f  t h i s  

u n i t  and l o c a l l y  t h i s  u n i t  grades i n t o  a mudstbne w i th  minor s i l t s t o n e  laminae and 

i s  only f a i n t l y  g r i t t y .  This u n i t  i s  hard t o  scratch w i t h  3 k n i f e  where i t  i s  mud- 

-- sotne r i c h  and t h i s  i s  thought t o  r e f l e c t  a higher s i l i c a  content f o r  these sections. 

A f a u l t  marks the downhole contact (2m th i ck  zone). 

-Faul t  gouge occurs a t :  158.2-158.5m 175.9-176.0111 182.0- 184. Om 

163.4-163.6111 177.8-178.0111 

-Core i s  badly broken up. The occasional -- - quartz o r  quar tz -pyr i te  vein t o  1.0 cm th i ck  

cuts t h i s  un i t .  

-Bedding t o  core axis angle: 148.2111 - 60° 155.8111 - 70° 174.2111 - 680 

151.0111 - 620 159.9111 - 650 179.9111 - 60° 

153.6111 - 600 166.7111 - 600 180.8111 - 650 

184.0-204.0 MUDSTONE WITH SILTSTDNE LAMINAE (EMI) 

-Black, f a i n t l y  laminated mudstone and s i l t s tone .  S i l t s tone  (30-40 volume percent) 

laminae are t o  0.5 crn th ick .  This u n i t  resembles the pin-str ipped laminated mud- 

stone and s i l t s t o n e  as seen i n  the Lower Earn Group. No g r i t t y  appearance i s  seen. 
-- - 

-Py r i t e  (2 volume percent) occurs as laminae t o  1.0 cm th i ck  and blebs up t o  1.0 cm 

i n  length but  one 5 cm bleb i s  seen. These blebs are usual ly  associated w i th  mi lky  
1 

quartz. P y r i t e  content increases downhole. 
1 
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n 
Co-ordinates True Brg. Logged by .- 

n 
Objective % Recov. Date .- E $ 3  s 

m m - - , ,  - 

-A trace o f  chert  pebble conglomerate consist ing o f  80-90 volume percent whi te t o  grey 

chert and dark grey t o  black mudstone c las ts  i s  seen. Clasts are c l a s t  supported 

and s i l i c a  cemented. Clasts are subrounded t o  subangular ranging from <01. t o  5.Ocm. 

Chert c l a s t  dominate w i th  a l l  3 rock types. - .  

-Pyr i te  repiaces up t o  70 volume p e r c e n t o f  the c las ts  i n  these coarse beds and also i 
rep1 aces one 10 cm and one 15 cm sect ion o f  mudstone. These 2 beds occur from 209. l m l  

1 211.1-215.4 1 CHERT PEBBLE DIAMICTITE WITH LESSER CHERT PEBBLE CONGLOMERATE (EDC) 1103812 /$!$.!t 78 14141 5212.1 19.91 

- - 

t o  209.4111 and are separated by 5.0 cm o f  pebbly mudstone d iamic t i te .  These beds also 

contain a very f i n e  grey mater ia l  bu t  t h i s  i s  bel ieved t o  be p y r i t i c  mudstone. 

Bedding t o  core axis angle: 207.3111 - 770; 207.9111 - 80°. 
- -- 

I - -- - -- - - - 
length, average 0.7 cm i n  length and account f o r  50-65 volume percent o f  the c las ts .  I ! ! ! I ! !  

-- 

-Dark grey chert  pebble conglomerate w i th  lesser grey chert  pebble conglomerate. 

Chert pebble d iam ic t i t e  consists o f  70-80 volume percent whi te t o  grey chert  c las ts  
- - 

and dark grey t o  black mudstone c las ts  cemented by a mudstone mat r ix  (20-30 volume 

percent). Chert c las ts  are subrounded t o  subanqular, range from 0.1 t o  5.0 cm i n  

Mudstone c lasts,  some o f  which are laminated,are subrounded t o  subangular, range from 

0.1 t o  10.0 cm i n  length, average 1.0 cm i n  length and account f o r  35-50 volume per- -- 

I 

cent o f  the ~ l a s t s .  

-The chert  pebble conglomerate consists o f  80-90 volume percent chert  and mudstone 

subrounded t o  subangular c las ts  cemented by s i l i c a .  White t o  grey chert  c las ts  up 



- - 

(property NIDD District Hole No. NB84-10 

! 

the r e s t  being dark grey t o  black mudstone c las ts  t o  3.0 cm (average 0.7 cm) i n  

length. The conglomerate ranges from f i n e  t o  coarse gra in  size. 

-Py r i t e  (10-15 volume percent) replaces both mat r ix  and c las ts .  

Commenced Location Tests at Hor. Comp. 

Completed Core Size Corr. Dip Vert. Comp. 

Coordinates True Brg. Logged by 

I I I I l l  I I 
211.1-212.0 CHERT PEBBLE DIAMICTITE 1 
2 12.0-2 12.6 CHERT PEBBLE CONGLOMERATE 

212.6-213.8 CHERT PEBBLE DIAI-IICTITE - Local ly  shows imbr icat ion o f  c lasts.  

213.8-214.6 CHERT PEBBLE CONGLOMERATE - Last 20 cm i s  f i n e  conglomerate. 

214.6-215.4 CHERT PEBBLE DIAMICTITE - Local ly  shows imbr icat ion o f  ~ l a s t s .  

-Downhole contact t o  core axis angle: 800. 

P .- 
L3 

VJ 

0 

% Recov. Date 5 
Objective 

0 

" - 
and sandstone laminae from 0.1 t o  4.0 cm th ick.  These s i l t s t o n e  beds are coarser 

.- . -- 
than seen previously w i th  grains t o  0.2 rmn i n  s i z e a n d  l o c a l l y  are b e t t e r  described 

as sandstone. 

-- - 

215.4-223.3 

I 

-Chert pebble d iam ic t i t e  beds from 7.0 t o  80 cm cut  t h i s  un i t ,  most are less than 
- - -. 

4.0 crn th ick .  These geds consists o f  60-70 v x m e  percent subrounded t o  subangular 

chert  and mudstone ~ l a s t s  both c l a s t  supported and mudstone matr ix  supported. Chert 

c las ts  account f o r  80 volume percent o f  the c las ts  w i th  the r e s t  being mudstone. 

Meterage 
From To 

Sample 
No. 

Description 

MUDSTONE WITH SILTSTONE AND SANDSTONE LAMINAE AND MINOR CHERT PEBBLE DIAMICTITE (EM2) - - - - -- 
-Consists mainlv o f  dark ~ r e v  t o  black mudstone w i th  30-40 volume ~ e r c e n t  s i l t s t o n e  

~ength Analysis 

t o  3.0 cm (average 0.6 cm) i n  length account f o r  70-80 volume percent o f  the c lasts,  , 

I 

I 

I 

I I I I I I  
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n 

True Erg. Logged by .- Co-ordinates P 

Objective % Recov. Date .- E $ 3  s - r n m = s  - 

c a l l i n g  t h i s  u n i t  a vo lcan ic las t ic  d iamic t i te .  

-This u n i t  grades downhole i n t o  a chert  pebble conglomerate. 

231.5-268.0 - CHERT PEBBLE CONGLOMERATE AND MINOR CHERT PEBBLE DIAMICTITE (EC) -- 
-Grey, p y r i t i c ,  f i n e  t o  coarse, poor ly sorted chert  pebble conglomerate w i th  chert  and 103819 5%8 
mudstone c las ts  cemented by py r i t e ,  s i  1 ica,  mudstone, sphaler i  t e  and i r o n  carbonate. 103820 $!!a:! 
Minor chert  pebble d iam ic t i t e  i s  a lso present. The conglomerate i s  st rongly replaced 103821 $ja 
by p y r i t e  and also by lesser spha ler i te  and i r o n  carbonate. The d iam ic t i t e  sections 103822 $3939 
contain lesser amounts o f  p y r i t e t h a n  the  conglomerate sections. 103823 

-The conglomerate consists o f  80-90 volume percent subrounded t o  subangular chert  and 103824 $i8: 
mudstone c las ts  cemented by s i l i c a  and l o c a l l y  mudstone (where py r i t e ,  spha ler i te  o r  103825 54%: 
i r o n  carbonate have not  replaced the c las t s  o r  cement). White t o  dark grey chert  103826 $I2d 
c las ts  account f o r  80 volume - percent o f  the c las ts  w i t h  the r e s t  being dark grey t o  103827 $1218 
black mudstone. Clasts l o c a l l y  have bleached rims t o  them ind i ca t i ng  they have re- 103828 

acted w i th  the surrounding mat r ix  o r  possib ly hydrothermal f l u i d s .  Chert c las ts  range 103829 7- 246.5 

i n  length from <0.1 t o  15 cm and mudstone from 0.1 t o  20 cm. 103830 $189 

231.5-251.7 CHERT PEBBLE CONGLOMERATE (EC) 

-1lainly coarse conglomerate but  does contain some f i n e  and medium conglo- 

merate sections . 
-Pyr i te  content varies from 50-70 volume Percent of t h i s  u n i t  except f o r  
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Commenced Location Tests at Hor. Comp. 

Completed Core Size Corr. Dip Vert. Comp. 

Coordinates True Brg. Logged by 

Objective % Recov. Date 

. - .- -. 
262.4-268.0 CHERT PEBBLE CONGLOMERATE (EC) 

-Coarse p y r i t i c  conglomerate -- w i th  py r i t e ,  spha ler i te  and minor s i l i c a  

cementing chert  and mudstone ~ l a s t s .  Only one mudstone c l a s t  greater 

than 10 cm long i s  seen (14 cm). 

-Pyr i te  (25-30 volume percent) replaces c las ts  and matrix. 

-Sphalerite mainly occurs as mat r ix  w i t h  only minor amounts seen w i th in  

.- E m - 

clasts.  

-Downhole contact w i t h  a chert  pebble d iam ic t i t e  i s  sharp s t  80-90° t o  

core ax is  angle. 

0 

fi 

9 
2) = 

sis Length Sample 
No. 

Meterase 
From To 

- 

Description 

251.7-262.4 CHERT PEBBLE CONGLOMERATE AND CHERT PEBBLE DIAMICTITE (EC/EDC) 

-This sect ion i s  s t i l l  mainly chert  pebble conglomerate but  some chert  

pebble d iam ic t i t e  i s  a lso present. Abundant la rge mudstone w i th  s i l t s t o n e  ----- 
-- laminae boulders from 10 cm t o  60 cm i n  length are seen as opposed t o  the 

above chert  pebble conglomerate which only contains a few mudstone w i th  

s i l t s t o n e  laminae boulders greater  than 10 cm i n  length. 

-Py r i t e  and spha ler i te  content are down i n  t h i s  section. P y r i t e  (5-10 vol-  

ume percent) occurs as c l a s t  and matr ix  replacement and also along f rac-  

tures w i t h i n  the mudgone boulders. Sphaler i te ( t race)  occurs w i t h i n  

c las ts  and mat r ix  o f  the more obvious chert  pebble conglomerate sections 

and also along one f rac tu re  w i th in  a 60 cm long mudstone w i th  s i l t s t o n e  

laminae c l a s t  (possib ly a bed - bedding t o  core ax is  angle i s  SO0). 
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268.0-273.9 VOLCANICLASTIC DIAHICTITE (EDV) 

-Dark grey d iam ic t i t e  w i th  subrounded t o  subangular chert  mudstone and t u f f  c l as t s  

cemented by a mudstone t o  tuffaceous mudstone matrix. Clast  content varies from 

40 t o  80 volume percent ( 4 0  volume percent c l a s t  content i s  a pebbly mudstone dia-  

Property NIDD District Hole No. NB84-10 

m i c t i t e  - only minor amounts seen). 

-Chert c las ts  are whi te t o  grey, range i n  length from <0.1 t o  20 cm, average 0.9 cm 

and account f o r  30-40 volume percent o f  the c lasts.  

-Volcanic c las ts  are tuffaceous, qrey t o  mott led qrey-black, range i n  length from 1.0 

t o  50 cm, averaqe 3-4 cm and accoutn f o r  20 volume percent of the c lasts.  Local ly  

these c las ts  contain i n te rna l  wispy laminations and may be t u f f  beds. Tuff c las ts  

o f ten  show p l a s t i c  deformation. The la rge 50 cm t u f f  c l as t s  i s  mott led grey-black, 

p y r i t i c  and appears t o  be an a l te red t u f f  c lasts.  Blue-green micaceous c lay  mineral 

i s  seen w i th in  one t u f f  c l a s t  near the dwnhole contact o f  t h i s  un i t .  

-Matr ix  i s  mudstone except a t  the dawnhole contact where i t  i s  tuffaceous mudstone 

-Pyr i te  ( 4  volume percent) occurs mainly w i t h i n  the a l t e red  50 cm t u f f  c l a s t  and as 

blebs w i t h i n  the mudstone matrix. 

-Minor yellowish-brown spha ler i te  replaces chert  c las ts  and mudstone matrix. A t race 

amount i s  a lso seen w i t h i n  a t u f f  c l a s t  a t  270.3 m. 
-Bedding t o  core axis angle i s  poorly defined but  a t  271.7 m i s  60°. 

f i t -  
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O f t - 1 0  5 3 x 
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krom TO 

273.9-280.4 

280.4-296.0 

CHERT PEBBLE CONGLOMERATE WITH VOLCANIC CLASTS (ECV) 
-Grey coarse, poor ly sorted conglomerate w i t h  80-90 volume percent subroundded t o  sub- 

angular chert, mudstone and t u f f  c las ts  cemented by sphaler i te,  s i l i c a ,  p y r i t e  and 

minor tuffaceous cement. Sphaler i te i s  the main mat r ix  component o f  t h i s  u n i t .  
-- 

-Chert ~ l a s t s  are whi te t o  grey, range in length from ~ 0 . 1  t o  7.0 cm and average 0.8 cm 

-Mudstone c las ts  are black, s i l iceous,  ranqe i n  length from 0.1 t o  10.0 cm and average 

1.2 cm. 

i 

103852 

103853 
TUFF, LAMINATED TUFF ANDMINOR TUFFACEOUS MUDSTONE (EVT) 

280.4-282.8 TUFF WITH MINOR TUFFACEOUS MUDSTONE (EVT) 

-Fine t o  coarse grey t u f f  w i t h  minor tuffaceous mudstone near the down- 

hole contact. Tuf fs are l o c a l l y  de l i ca te l y  layered andhave a reworked 

appearance. Overal l  t h i s  u n i t  consists o f  70 volume perrent  f i n e  c las t s  

subdivided i n t o  75-80 volume percent t u f f  c lasts.  20 -23~o lume  perceot 

-Tuf f  ~ l a s t s  are grey, o f ten  show p l a s t i c  deformation, range i n  length from 1.0 cm t o  

20 cm and average 3-4 cm i n  length. 

-Pyr i te  10-12 volume percent replaces ~ l a s t s  and matrix. Sphaleri te, ye1 lowish t o  

reddish brown, mainly replaces the mat r ix  bu t  i s  a lso seen w i t h i n  chert  and t u f f  

c las ts .  

-The l a s t  10 cm o f  t h i s  u n i t  i s  a chert  pebble d iamic t i te .  - -- 
-Downhole contact i s  sharp w i th  a downhole l a p i l l i  t u f f  a t  60° t o  core axis angle. 

I 
I 

I 

$&I!- 
$!$:& 

103848 9' 
103849 ;‘ 

91 
122 

120 

97 

103850 

103851 

-- 

58 

77 

${kg' 
$&& 

207 

164 

186 

277j1.2b3'11.4 
297!0.5$&10.d 

289 .1 .7$210 . j  

5.5%i5.6 

4.4 

4.1 

7.1 

6.0 

6.5 

10.2 

10.4 

I .  
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s i  1 iceous mudstone c las ts  and 1-2 volume percent quartz (cher t )  c las ts .  

Clasts range i n  length from <0.1 cm t o  8 cm but  average ~ 0 . 3  cm. 

-Tuf f  c las ts  vary from so f t ,  a l tered,  p y r i t i c  mott led grey-black c las ts  w i th  

-- traces o f  the blue-green micaceous c lay mineral t o  i r o n  carbonated ye1 lowish 

c las ts  w i th  black ferro-magnesium crys ta ls  disseminated throughout t o  dark 

grey s i l i c a - i r o n  carbonated c las t s  w i t h  ferromagnesium crystals.  These 
l a rge r  c las ts  have a reworked look t o  them as if they were pu l led  apart i n  

s i t u .  

-Local ly  de l i ca te l y  banded - - -  grey s i  l i c a - t u f f - s i  l iceous mudstone i s  seen. 

Ind iv idua l  beds w i t h i n  these sections range from a few mn's t o  a few cm's. 

I n  the above sections beds range from a few cm's t o  25-30 cm and average 

10-15 cm. 

-Py r i t e  (8-10 volume percent) occurs as replacement o f  c l as t s  and matr ix  and - 
as blebs w i t h i n  t h i s  un i t .  

-Yellowish t o  reddish-brown spha ler i te  occurs along fractures, as replace- 
- - - - - -- - 

ment o f  mat r ix  and as f i n e l y  disseminated c rys ta ls  (up 10 1.0 mn) w i th in  

the t u f f  matrix. 

-Bedding t o  core axis angle i s  poor ly defined but  thought t o  be 70-85'. 

282.8-286.1 LAMINATED TUFF WITH MINOR SILICEOUS TUFF (EVTL) 

nioa7 
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I 

.- E 
- a  

r 

! 

I 

Length 

$!$:g.' $@:a" 

5 It- lii 

t u f f  beds from 0.1 t o  10 cm th i ck  and s i l i ceous mudstone beds from <0.1 

-- t o  90 cm th ick .  

-This u n i t  i s  characterized by i t s  layered and c l a s t i c  reworked look w i t h  

the l a t t e r  having produced the layer ing.  The grey s i l i ceous t u f f  mainly - 
occurs near the uphole contact area. 

-Tuf f  beds account f o r  40 volume percent o f  t h i s  u n i t  and consist  o f  i r o n  

carbonate, s i l i c a ,  ferromagnesium - -. crys ta l s  and minor p y r i t e  (1-2 volume 

percent) and are characterized by t h e i r  de l i ca te l y  laminated appearance. 

These beds l o c a l l y  contain s i l i ceous mudstone and grey s i l i ceous t u f f  

2 

$ 3  rn 

Sample 
No. 

103854 

103855 

Meterage 
From To CU 

51 

29 

componenets. 

-Si l iceous t u f f  beds (cherty?),  30 volume percent o f  t h i s  un i t ,  are grey 

t o  dark grey, are usual ly  laminated and consist  p r imar i l y  o f  s i l i c a  w i t h  

minor mudstone laminae t o  c las t s  and i r o n  carbonate. The i r o n  carbonate 

i s  a tuffaceous c&ponent and gives these beds a dark grey colour. P y r i t e  

(2-20 volume percent) occurs along f ractures o r  as i r r e g u l a r  blebs w i th in  

these beds. One s i l i c a  r i c h  bed near the uphole contact consists o f  - 

white t o  grey blebs and s t r ingers  o f  s i l i c a  (some appear dend r i t i c  t ha t  

have grown along the f ractures) w i th  minor mudstone c las ts  and a dark 

grey t o  black mat r ix  (tuffaceous?). This bed may ind ica te  an epigenetic 

a .- 
o 

x 

Description 

-Grey, de l i ca te l y  layered (banded), l o c a l l y  s i l i ceous tu f f  w i t h  interbedded 

tuffaceous mudstone. Tu f f  beds range from 0.1 t o  10 cm th i ck ,  s i l i ceous 

Pb 

75 

76 

Zn 
1240 

418 
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I I i n j e c t i o n  o f  s i l i c a .  I I I 
I I -Black s i l i ceous mudstone accounts f o r  30 volume percent o f  t h i s  un i t ,  I I I 
I I and consists o f  black s i l i ceous mudstone w i th  minor p y r i t e  laminae and I I I 

blebs (2-3 volume percent) and minor grey chert  laminae and c las ts  (1-2 1 I 
volume oercent 1.  

-Overal l  p y r i t e  content o f  t h i s  u n i t  i s  4-5 volume percent. 

-Minor i r o n  carbonate-quartz veins t o  0.7 cm th i ck  cu t  a t u f f  bed near the 

I I downhole contact. One o f  these veins car r ies  a t race o f  galena and I I I 
I I sphaler i  te. I I I 

-Contacts are both gradational and sharp w i th in  t h i s  un i t ,  downhole con- 

t a c t  i s  gradational over 10 cm. Bedding t o  core axis angle i s  f a i r l y  

constant a t  7 0 ' - 9 0 G t  the downhole contact t o  core axis angle i s  650. I 

286.1-288.6 SILICEOUS MUDSTONE TO TUFFACEOUS MUDSTONE (EMT) 103856 
-Black, s i l iceous,  f a i n t l y  

tuffaceous component t o  it. Laminae are dark grey i n  colour and may be 

s i l i c a  r i c h  beds. Loca l ly  very f ine  (<0.5 mn) yellowish-brawn f ron 

I I carbonate c rys ta ls  are disseminated w i th in  the mudstone g iv ing  i t  a s l i g h t  I I 
tuffaceous appearance. These tuffaceous sections are t o  12 cm th i ck  and 

contain traces o f  sphaler i te.  
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-The downhole contact area i s  broken up bu t  i s  s t rong ly  tuffaceous and the 

contact i s  possib ly gradational i n t o  a laminated t u f f .  

-Pyr i te  (2  volume percent) occurs as blebs and along f ractures w i t h i n  the 

mudstone. 

-Bedding t o  core axis angle i s  60°-65O. 

I I I 

288.6-292.5 LAMINATED TUFF WITH MINOR SILICEOUS TUFF (EVTL) 103858 $#:gm! 60 

-L igh t  ye1 lowish-brown, i r o n  carboante r i ch ,  weakly t o  de l i ca te l y  laminate< 103859 ?%:5 33 

t u f f  t o  s i l i ceous t u f f .  ----- Consists o f  i r o n  carbonate r i c h  t u f f  and lesser 103860 ?93:8'  56 

grey s i l i c a  (s i l i ceous t u f f )  laminae t o  3.0 cm th ick .  This u n i t  i s  char- 

acter ized by the de l i ca te l y  laminated look tha t  has been seen above. 

This appearance may be the r e s u l t  o f  reworked t u f f  beds. 
I 

-Laminae are best seen near the uphole and downhole port ions o f  t h i s  un i t .  
- - - 

Overall  there i s  10-20 volume percent s i l i ceous t u f f  ( s i l i c a )  beds and 

80-90 volume percent i r o n  carbonate r i c h  t u f f  beds t o  20 cm th ick .  
-- -- 

-Sil iceous t u f f  laminae are grey, from 0.2 t o  3.0 cm t h i c k  and consist  of 

s i l i c a  w i th  up t o  20 volume percent disseminated i r o n  carbonate c rys ta l s  

t o  1.0 mn th i ck  and lesser  - ferromagnesium crys ta ls  (up t o  10 volume per- 

cent) t o  0.5 mn disseminated -- throughout. 

-L ight  yellowish-brown t u f f  beds &re  i r o n  carbonate r i ch ,  from 0.2 t o  20.0 

I cm th i ck  and consist  o f  i r o n  carbonate w i th  up t o  30 volume percent grey I I 1 

@ I1 1: = 
- 
sis P 
Pb Zn 

36 1.1 

22 Cj5 l( 

32 24% 
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From TO NO. m ~ e %  

s i l i c a  and ferromagnesium crys ta ls .  The grey s i l i c a  may be cementing 

t h i s  un i t .  

-At the downhole contact from 291.1-292.5 m a grey t u f f  i s  seen containing 

abundant c las ts  t ha t  appear t o  be reworked beds. These c las ts  t o  20 cm 

i n  s i ze  have been pu l led  apart  i n  s i t u  and are i r o n  carbonate r i ch .  

Other laminated c las ts  t ha t  are i d e n t i c l e  t o  the laminated t u f f  are also 

seen. 

-Fracture surfaces are occasional l y  coated w i th  a purple bot ryo ida l  crysta '  

which l o c a l l y  reacts w i th  hydrochlor ic  acid (10%). T h i s  may be smithson- 

i s  angle ranges f r o  

¶l1-7 

Commenced Location Tests at Hor. Comp. 

Completed Core Size Corr. Dip Vert. Comp. 

Co-ordinates True Brg. Logged by 

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

n 
6 

r. 



Commenced Location Tests at Hor. Comp. - 

Completed Core Size Corr. Dip Vert. Comp. 
a. 

Logged by .- 
Coordinates True Brg. 0 d 

S z 
Objective % Recov. Date : $ B i z +  .- - 0 , - S i 2 P  

: l e t e w e  Description sample ~ength *nabSis ppm 
From To NO. Cu Pb Zn Ag Fe% 

-Ferromagnesium crys ta ls  (40-50 volume percent) and a grey s i l i c a  matrix. 

Minor (<1.0 volume percent) black mudstone and t u f f  c las ts  t o  0.7 cm 

are also seen. A c rys ta ls  (grains)  are very granular g i v i ng  t h i s  u n i t  a 

- -- strong reworked appearance. 

-Pyr i te  (1-2 volume percent) occurs along f ractures and as f i n e l y  dissemin- 

ated c rys ta ls  t o  0.5 mm 
-Downhole contact w i t h  a s i l i ceous mudstone i s  gradational over 5.0 cm. 

-Bedding t o  core axis angle: 292.5 m - 57O, 295.0 m - 300. 

- - 

296.0-298.3 MUDSTONE (EM) 

-Black, l o c a l l y  s i l i ceous f a i n t l y  laminated mudstone. Contains the occasional grey -- 
bleached (possib ly tuf faceious) bands t o  8.0 cm th i ck  and also t u f f  beds t o  1.5 cm \ 

a t  the downhole contact. Also l o c a l l y  contains minor s i l i c a  c las ts  t o  3.0 cm i n  
- - -- - - 

length and grey s i l i c a  laminae t o  0.2 cm th ick .  
i 
1 

-Pyr i te  (2-3 volume percent) occurs as streaky discontinuous laminae t o  0.2 mn by 5.0mm i - - - - 
as blebs t o  7.0 cm i n  length and along f ractures.  

-Minor quartz and quartz- i ron carbonate veins cut  t h i s  un i t .  

-Bedding t o  core axis ange i s  70-750. 

298.3-300.5 VOLCANICLASTIC DIAMICTITE TO CHERT PEBBLE DIAMICTITE (EDV) 

-Dark grey chert  pebble d iam ic t i t e  w i t h  60-70 volume percent subrounded t o  subangular J 

m i a s 7  I 
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300.5-305.7 

E .- 

~ength 

CHERT PEBBLE CONGLOMERATE WITH VOLCANICLASTIC - -- CLASTS (ECV) 

-Grey, poor ly sorted, c l a s t  supported conglomerate w i t h  80-90 volume percent rubrounded 

t o  subangular chert, mudstone and t u f f  c las ts  cemented -- by s i l i c a  and i r o n  carbonate. 

Chert c las ts  are grey, most abundant c l a s t  type, account f o r  70-80 volume percent of 

the c las ts  and range i n  length t o  5.0 cm. Mudstone c las ts  are black, range i n  length 

t o  7.0 cm and account f o r  20-25 volume percent o f  t h i s  un i t .  Tuff c las ts  (only 3 

are i r o n  carbonated l a p i l l i  t u f f s  o r  a l t e red  t u f f  c lasts,  range i n  length t o  30 cm and 

account f o r  5-10 vo lum percent o f  t h i s  un i t .  

$ 3  

sample 
NO. 

k te rage  
From TO 

Description 

chert, mudstone and minor t u f f  c las ts  cemented by a mudstone matrix. Chert c l as t s  

are grey, range i n  length from ~ 0 . 1  t o  7.0 cm and account f o r  70 volume percent of 

the c lasts.  Mudstone c las ts  are black, s i l i ceous,  range i n  length from 0.1 t o  8.0 cm 

--- and account f o r  20 volume percent o f  the ~ l a s t s .  T u f f  ~ l a s t s  are yellowish-brown, 

weakly t o  strongly i r o n  carbonated, range i n  length from 0.2 t o  3.0 cm and account 

f o r  10 volume p e r c e n e f  the c lasts.  Some o f  these t u f f  c las ts  may be a l te red chert  

and muds tone c lasts.  

-The mat r ix  i s  mudstone except f o r  minor amounts o f  tuffaceous mater ia l  seen. 

-Local ly  p y r i  telblue-green micaceoe-clay r i c h  sections t o  lOcm are seen 

-10 t o  15 quartz veins t o  0.5 cm cut  t h i s  section, some o f  which carry minor i r o n  

carbonate. 

103863 

103864 

103865 

103867 

seen)103868 

0. 
i3 

m m - i m S  c ~ s a ~  
Fe% 

*"a'Ysis PPm 

#jy: i -  
38$:%-14 

3 &!!, 
1 0 3 8 6 6 - 2 k g - 3 0  
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Cu 
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-Matrix i s  s i l i c a  except f o r  the uphole sect ion 300.5-301.3m where i r o n  carbonate 
- -- - 

forms the matrix. 

- I ron  carbonate-sphalerite-pyrite veins t o  3-4 cm th i ck  cu t  t h i s  u n i t .  I r o n  carbon- 

ate forms the core o f  these veins w i t h  spha ler i te  and p y r i t e  on the outer  edges. - - 
Sphaler i te and p y r i t e  a lso l o c a l l y  replace c las ts  andmat r ix  w i th in  the conglomerate. ' 

Sphaler i te i s  reddish-brown i n  colour and coarse-grained. - - - - - - - -- 
-Pyr i te  content i s  5 volume percent. 

307.5-322.8 CHERT PEBBLE CONGLOMERATE WITH LESSER CHERT PEBBLE CONGLOMERATE WITH VOLCANICLASTIC CLASTS (EC) 103869.' 
- - - -p - - - - -. 

-Grey, f i n e  t o  coarse c l a s t  supported conglomerate plus minor interbedded chert  pebble 103870 
- --- - 

d iamic t i te .  Conglomerate consists o f  subrounded t o  subangular whi te t o  grey chert  103871 

pebbles, black mudstone pebbles and i r o n  carbonate r i c h  yellowish-brown l a p i l l i  t u f f  103872 
-- - - 

clas ts  cemented by 10-20 volume percent s i l i c a ' :  i r o n  carbonate o r  spha ler i te  matr ix .  103873 

This COngl~IWrate u n i t  i s  d i f f e r e n t  from most seen i n  t ha t  i t  contains abundant vol-  103874 

. 

- 

I 

I canic t u f f  c las ts  whereas most conglomerates seen carry very l i t t l e  t o  no volcanic 1 103875 1 

305.7-307.5 

I t u f f  c lasts.  I I l l  
)11-7 

MUDSTONE WITH SILTSTONE LAMINAE (EM1) - -- - - -- 
-Dark.grey t o  black f a i n t l y  laminated mudstone w i t h  s i l t s t o n e  laminae. Contains one 

1.0-5.0 cm t h i c k  chert  pebble conglomerate bed. S i l t s tone  laminae are fa in t  and 

\ account f o r  approximately 20 volume percent o f  t h i s  un i t .  I I 
I 
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-Tuf f  c las ts  range i n  length from 0.3 t o  30 cm, account f o r  19-15 volume percent o f  the 103876 80 94 

c las ts  and compositional l y  are 60-80 volume percent i r o n  carbonate volcanic and minor 103877 72 107 b l  

Drill Hole Record 

property NIDD District Hole No. W84-10 

I  I mudstone c las ts  cemented by 20-40 volume percent i r o n  carbonate matrix. These c las ts  1 103878 1 1 91 143 k.9I 
are most abundant i n  the uphole section o f  t h i s  un i t .  1 103879 1 1 18 130 1.3% 

-Average c l a s t  s ize  f o r  coarse conqlomerate sectons i s  0.7-0.9 cm and for  f i n e  comslo- I 1 1 1  
I  I  merate sections i s  0.2-0.4 cm. These coarse t o  f i n e  concllomerate sections have both 1 I  1 1 1  

I sharp t o  gradational contacts between them. I 
-Matrix f o r  the conglomerates i s  s i l i c a  w i t h  lesser i r o n  carbonate and lesser sphaler i te l  1 1 1  

I I plus minor mudstone l o c a l l y ,  but  there i s  abundant i r o n  carbonate cement and t h i s  I  I  1 1 1  
may be s ign i f i can t .  

-The d iam ic t i t e  sections are s i m i l a r  t o  the conglomerate i n  composition but  only 

contain 60-70 volume percent chert, mudstone and t u f f  c las ts  cemented by 30-40 volume 1 

I  I  percent mudstone mat r ix  ( l o c a l l y  i r o n  carbonate cements the d iamic t i  tes)  . I  I  1 1 1  
-Sphalerite occurs w i t h i n  cross c u t t i n g  quartz and/or i r o n  carbonate and/or spha ler i te  

and/or p y r i t e  veins up t o  4-5 cm th i ck  and as replacement o f  c las ts  and matr ix .  
- - - - 

-Pyr i te  (2 volume percent) mainly occurs w i th in  veins but  l o c a l l y  a lso  replaces c las t s  

and matrix. 

-Local ly  purple, bo t ryo ida l  , weakly calcareous minerals are seen along f ractures 

I (smithsoni te?) .  I 
I l l  

I 307.5-309.8 CHERT PEBBLE CONGLOMERATE IJITH VOLCANICLASTIC CLASTS (ECU) I I 



l o c a l l y  an i r o n  carbonate matrix. 
- -. 

309.0-309.8 Coarse chert  pebble conglomerate - mainly s i l i c a  cemented, 

contains 3 (7,10,30 m) i r o n  carbonate t u f f  c lasts.  

&.la 

tolour Plot 
A DIP* 
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Anal@S 

9 s  

Sample 
No. 

Meterage 
From To 

309.8-322.8 CHERT PEBBLE CONGLOMERATE (EC) 

309.8-311.2 Fine chert pebble congl omerate-i ron carbonate cemented, - - -- 
quartz-pyr i te- i ron carbonate veined 

311.2-314.4 Coarse chert  pebble conglomerate-both s i l i c a  and i r o n  car- 

bonate cemented, f a u l t  zone a t  312.7-312.8 m. 
314.4-315.9 Medi um chert  pebble conglomerate-i ron carbonate plus minor 

spha ler i te  cemented. 

315.9-317.3 Fine chert  pebble conglomerate - spha ler i te  p lus lesser  

i r o n  carbonate cemented. 

317.3-318.0 Coarse chert  pebble conglomerate -sphaler i te p lus lesser 

i r o n  carbonate cemented. 

318.0-319.1 Fine c h e i t  pebble conglomerate - spha ler i te  p lus minor 

s i  1 i ca cemented 

319.1-319.7 Medium chert pebble conglomerate - spha ler i te  cemented 

Description 

307.5-307.8 Coarse chert  pebble conglomerate - contains a 20 cm long 

i r o n  carbonate r i c h  l a p i l l i  t u f f  c l as t .  

307.8-309.0 Chert ~ e b b l e  d iam ic t i t e  - contains some t u f f  c las ts  olus 

I 

\ 

- 

P 
5 
L 

c a m - g E ' S !  
c I - S i i i 5 P  

5 
o 
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rom TO NO. Cu JPb /Zn /Ag /Fe%/ 

319.7-320.3 Fiee chert  pebble conglomerate - spha ler i te  and s i l i c a  

I cemented. 

I I 320.3-321.6 Chert pebble d iam ic t i t e  - mudstone matrix, minor quartz- I I I I I I I I  

&.la 

tolour Plot 
Drill Hole Record 

A Dip. 

property NIDD District Hole No. NB84- 10 r ,  

I-. I ( stone and i r o n  carbonate cemented. 
I I I I I I l l  

spha ler i te  veins. 1 1 1  
321.6-322.8 Coarse chert  pebble conqlomerate - s i l i c a  w i th  lesser mud- I I I 

322.8-332.2 

~ 0 . 1  t o  3.0 cm t h i c k  and account f o r  30 volume percent o f  t h i s  u n i t  w i t h  the r e s t  

being mudstone laminae from ~ 0 . 1  t o  1.5 cm th ick .  Minor chert  pebble conglomerate 

chert  pebble d iam ic t i t e  and g r i t  beds are also-seen c u t t i n g  t h i s  un i t .  These coarse 

and g r i t  beds. 

-Sphalerite occurs as sphaler i te-pyr i& veins and f rac ture  f i l l i n g  w i t h i n  an intensely 

f rac tured mudstone from 331.6-331.7 m. 

~ I + U T  

MUDSTONE WITH SILTSTONE LAMINAE (EM1) 

-Black, we l l  laminated mudstone w i t h  s i l t s t o n e  laminae. S i l ts tone laminae range from 

\, 

c l a s t i c  beds are up t o  23 cm long and account f o r  a t o t a l  o f  1.2 m o f  t h i s  un i t .  Com- 
- 

posi t i on  o f  these coarse beds i s  the sameas seen previously f o r  the conglomerate and 

diamict i tes.  G r i t  beds are 0.3 t o  1.0 cm t h i c k  and are j u s t  f ine-grained conglomerab:, 

-Pyr i te  (1.0 volume percent) occurs as blebs, laminae and f rac ture  f i l l i n g  w i t h i n  the 

mudstone u n i t  and as matr ix  and c l a s t  replacement w i t h i n  the conqlomerate, d iam ic t i t e  

- 

103880 

103881 
331:$- 52 

84 

81 

141 

928 

3.6 
3.0 

5.7 

8.4 

8.6 
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- 

340.4-359.0 Coarse chert  pebble conglomerate - both i r o n  carbonate and s i l i c a  

335.0-340.4 Medium chert  pebble conglomerate - i r o n  carbonate mat r ix  and abundant 

i r o n  carbonate c lasts,  average c l a s t  s ize  i s  0.5 cm. Minor spha ler i te  

and p y r i t e  replace mat r ix  and c lasts.  Imbr icat ion t o  core ax is  angle 

averages 600-70°. 

cemented sections are seen, average c l a s t  s ize  i s  0.8 cm. Minor sphal- 

e r i t e  and p y r i t e  replace mat r ix  and c las ts  l oca l l y .  

-Two mudstone beds (c las ts )  are located a t  345.9 m (5  cm t h i c k )  and 

346.7 m (15 cm th ick) .  S i l t s tone  laminae w i th in  these beds ind ica te  a - -- 

103898 

103899 

I 

th ick .  - 
-~pha le r i t e -py r i t e - (and  one sphalerite-pyrite-galena) veins t o  3.0 cm 

th i ck  are comnon ( a t  leas t  7 o f  them) between 352.6 m and 356.0 m. 

-The sphalerite-pyrite-galena vein occurs a t  352.6 m and i s  3.0 cm th ick .  
- - - 

-Downhole contact w i t h  a mudstone u n i t  i s  sharp. 

j$ j :$-29 

&:8"20 

bedding t o  core axis angle o f  400 and 50° respect fu l l y .  I 
- .. 

ness from 1.0 cm t o  80 cm. These veins car ry  minor i r o n  carbonate and/ 

o r  p y r i t e  and/or sphaler i te.  Pyr i te -spha ler i te  contents o f  these veins - 
i s  very low except f o r  the first one occurring a t  350.7 m which i s  0.8 cn 

I -Six auartz veins are cored between 347.5 m and 351.6 m ranaina i n  th ick-  1 I 
1 1 1  

\ 

)31902.417.6 

.62 

52 

I I 

32 33401.71 
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I t o  0.3 cm th i ck  o r  as f i ne l y  disseminated grains w i t h i n  the mudstone. This u n i t  con- I I 
t a i ns  one f i n e  chert  pebble conslomerate bed, 7.0 cm th ick .  One sphaler i te-pyr i te,  I 

Drill Hole Record 

Property NIDD District Hole No. NB84-10 

1.0-2.0 cm th i ck  vein cuts t h i s  u n i t  as do a few i r o n  carbonate-sphalerite veins t o  

0.7 crn th ick .  

-Scouring, sharp downhole contact and grading associated w i th  the conglomerate bed 

indicates tops downhole. 

-Bedding t o  core axis angle: 35O. -- 

I 

I 

Sample Length 
No. 

.& terage 
rom To 

359.0- 362.0 

Description 

MUDSTONE WITH S I  LTSTONE LAMINAE (EM1) 
-Black, weakly laminated mudstone. Si  1 tstone (5-10 volume percent) occurs as laminae 

362.0-366.2 CHERT PEBBLE CONGLOMERATE (EC) 

-Grey, coarse, poor ly sorted, c l a s t  supported conglomerate w i th  subrounded t o  subangular 

chert, mudstone and i r o n  carbonate c las t s  (these are most l i k e l y  i r o n  carbonate re- 
-- - 

placed chert and mudstone c las ts )  cemented by i r o n  carbonate, l o c a l l y  by s i l i c a  and -- 
r a r e l y  mudstone. White t o  grey chert  c l as t s  account f o r  60-80 volume percent o f  the 

c lasts,  black mudstone 5-15 volume percent and yellowish-whi t e  i r o n  carbonate c las ts  

5-30 volume percent. 

-Local ly  the p u r ~ l e  bot ryn ida luminera l  i s  s m l o n g  f rac ture  s u r f a c e s ? ) .  

-Uphole contact t o  core axis anrile i s  s h w ~  a t  600. M o l e  contact i s  gradational 

as the chert  pebble conslomerate Passes i n t o  a chert ~ e b b l e  d iamic t i te .  
. . . 

-Minor reddish-brown spha ler i te  replaces c las ts  and matr ix  and also occurs i n  a few 

t h i n  spha ler i te -pyr i te  o r  spha ler i te - i ron  carbonate veins. 

103902 19 
103903 {g ' -2 
103904 $& l5 



Drill Hole Record 

Property NIDD District Hole No. NB84-10 

Commenced Location Tests at Hor. Comp. 

Zompleted Core Size Corr. Dip Vert. Cornp. 

Zoordinates True Brg. Logged by 

3bjective % Recov. Date 

-Minor ( ~ 0 . 5 )  long sections of f i n e  t o  medium chert pebble conglomerate are seen wi th-  

i n  t h i s  section. 

366.2-367.4 CHERT PEBBLE DIAMICTITE (EDC) 103905 $gq : ?- 
-Dark grey d iamic t i te  w i th  65-70 volume percent subrounded t o  subangular chert and 

mudstone c lasts cemented by a mudstone matrix. One 8.0 cm th i ck  i r o n  carbonate 

cemented bed i s  seen. Minor i r o n  carbonate c las ts  are also present but  these are 

I probably i r o n  carbonate replaced mudstone and chert c lasts.  I I  1 1 1  
I  -Beddins t o  core axis anale as defined bv the 8.0 cm th i ck  i r o n  carbonate cemented I  I  1 1 1  

bed located a t  the downhole contact i s  50°. 

-Sphalerite occurs mainly w i th in  veins i n  t h i s  section and i n  pa r t i cu la r  a 60 cm long 

I  (366.5-367. lm). Only traces o f  i r o n  carbonate are seen w i th in  the matrix. This I  I 1 1 1  
large vein dominates t h i s  section and consists o f  minor mudstone c las ts  (10-15 volume 

- - 

percent), i r o n  carbonated chert pebble conglomerate t o  diamict i  t e  (20 volume percent) 

w i th  sphaler i te replacing some of the matrix, i r o n  carbonate (5-7 volume percent), 
- 

galena 1-2 volume percent and sphaleri t e  (60 volume percent). 

-The sphaler i te i s  brown i n  colour and f ine-grained w i th in  t h i s  vein. 

367.4-369.6 MUDSTONE WITH SILTSTONE LAMINAE (EMI) 103906 %: 8- 
-Dark grey mudstone wi th  minor s i l t s t o n e  laminae (5-10 volume percent) and one 1.0 cm 103907 I@:& 

th ick  medium chert pebble conglomerate bed. S i l ts tone laminae are very poorly dev- 

eloped and l o c a l l y  appear t o  have slumped. 
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-Core i s  broken up and strongly spha ler i te - i ron carbonate - trace p y r i t e  veined near 

the dwnhole contact. These veins are concentrated l o c a l l y  causing the mudstone t o  

crackle f racture.  Veinina i s  most intense from 368.8-369.6 m. 
- - 

-- -No galena i s  seen w i th in  these veins which consist o f  brown sphaler i te w i th  lesser 

i r o n  carbonate and a t race of py r i t e .  I ron  carbonate forms the core o f  the veins w i th  

sphaler i te forming the walls. The long axis o f  the veins appears t o  run subparallel 

t o  the core axis. Maximum width i s  5-6 cm. 

CHERT PEBBLE CONGLOMERATE (EC) -- 103908 i93'$ 
-Grey, coarse, poorly sorted, c las t  supported conglomerate w i th  80-90 volume percent 103909 jfu 

--A . 
subrounded t o  subangular chert mudstone and i r o n  carbonate c lasts cemented by i r o n  

carbonate and s i l i c a .  Clasts range i n  length from ~0.1 t o  15 cm, average 1.0 cm i n  

- length and consist o f  70-80 volume percent chert c lasts,  15-20 volume percent i r o n  103912 3% - -  
carbonate ~ l a s t s  and 5-10 volume percent mudstone ~ l a s t s .  I ron  carbonate c las ts  103913 378L3 
appear t o  be replaced and chert  and mudstone clasts. 

-Brown, f ine-grained sphalerite-occurs w i th in  veins and l o c a l l y  as replacement of 

c lasts and matrix. Veins mainly occur down t o  370.6 m and matr ix and c l a s t  replacemeqt 

sphaler i te mainly occurs from 374.6 m t o  the downhole contact. I I 
-Pyr i te  (1-2 volume percent) a lso occurs as c las t  and matr ix replacement. 

-Downhole contact i s  sharp a t  6 5 O  t o  core axis anqle. 

-376.7-378.3 mainly f i n e  t o  medium chert  pebble conglomerate. 

sis 
Pb Zn 

167 1.9' 

?20 3.5 

79 1791 

178 1.1 
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378.3-381.0 SANDSTONE (ESS) 

-Grey, f ine t o  coarse sandstone w i th  5-8 volume percent mudstone laminae from <0.1 t o  

6.0 cm thick,  

-Minor f i ne  t o  medium chert pebble conglomerate i s  a lso seen. This u n i t  has a layered 

&J. 

Eorour Plot 
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L 0,p. 
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I 
I 

I 

I I appearance t o  it. I I l l  
-This u n i t  i s  both s i l i c a  and i r o n  carbonate cemented. Chert, mudstone and i r o n  car- / -- 
bonate grains are seen and t h i s  u n i t  appears t o  have a s im i l a r  composition t o  the 

above chert pebble conglomerate. 

-Sphalerite and galena are seen w i th in  one small 0.3 cm th i ck  vein cu t t i ng  t h i s  un i t .  

Minor sphaler i te a lso accompanies the i r o n  carbonate and s i l i c a  matrix. This u n i t  i s  

not  a l l  t ha t  d i f f e r e n t  i n  layered appearance and look from the laminated t u f f  un i ts  

seen between 280.4-296.0 m. 

-Last 20 cm o f  t h i s  u n i t  i s  a f a u l t  zone. 
- 

-Bedding t o  core axis angle: 70°-800. 
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I 

I I -The uohole con tac t  o f  t h i s  u n i t  i s  marked bv a f a u l t  as i s  t h e  downhole contact .  

The core a t  t h e  uphole con tac t  i s  broken up and conta ins a spha le r i te -quar tz - i ron  

carbonate v e i n  est imated t o  be 5-10 cm t h i c k .  The downhole con tac t  area i s  a l s o  

broken up and conta ins some q u a r t z - s p h a l e r i t e  veins t o  0.5 cm t h i c k  and s p h a l e r i t e -  

I i r o n  carbonate ve ins t o  0.7 cm t h i c k .  I r o c n  carbonate i s  a l s o  more abundant near  t h e  

downhole con tac t  than i n  t h e  r e s t  o f  t h i s  u n i t .  Another smal l  f a u l t  zone i s  seen 

I I from 381.4-381.6 m. 

- P y r i t e  (1-2 volume percent)  occurs as m a t r i x  and c l a s t  replacement. 

-Spha le r i te  main ly  occurs w i t h i n  - vedns b u t  i s  a l s o  seen ( t races  on ly )  w i t h i n  t h e  mat r i :  

-Traces o f  galena are seen w i t h i n  veins and a long f r a c t u r e s  near  389.5 m. 

-A few b lebs o f  t h e  blue-green micaceous c l a y  m inera l  are seen w i t h i n  t h i s  u n i t .  
-- - 

-Long a x i s  o f  c l a s t s  are imbr ica ted  a t  70-800 t o  core a x i s  angle. 

-- 
399.6-406.5 SANDSTONE (ESS) 

-6rev f i n e  t o  coars sandstone. U ~ ~ e r m o s t  2.4 m (399.6-402.0m) o f  t h i s  u n i t  correspond! 

t o  a f a u l t  zone and cons is ts  o f  f a u l t  gouge p l u s  minor  sandstone and c h e r t  pebble 

conglomerate c l a s t s  t o  12.0 cm. The sandstone cons is ts  o f  quar tz  and g ra ins  cemented 

by  s i l i c a  and l o c a l l y  i r o n  carbonate. -- Abundant mudstone ~ l a s t s  t o  6.0 cm i n  l e n g t h  

a re  a l s o  present.  Overa l l  composit ion appears t o  be s i m i l a r  t o  t h e  above c h e r t  peb- 

b l e  conglomerate b u t  t h i s  u n i t  lacks t h e  i r o n  carbonate c l a s t s  as seen i n  t h e  conglo- 

merate. Clasts  and g ra ins  are a l igned  a t  700-750 t o  t h e  core ax is .  
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I veins are most abundant near the uphole f a u l t  zone. One t race o f  galena i s  seen 1 I I I I I I I  

.- E 
m - 
0 
ha 
75. 

- - 
ered appearance t h a t  the other sandstone u n i t  has. 

-Brown sphaler f te occurs w i t h i n  the veins and l o c a l l y  disseminated throughout the 

matrix. 

~ength 

wi th in  one o f  these veins. 

-This u n i t  resembles the sandstone u n i t  seen from 378.3111 - 381.0111 but  lacks the lav-  

-Downhole contact t o  c o w  axis angle i s  65O. This i s  a sharp contact w i t h  an under- 

l y i n g  mudstone w i th  s i  1 tstone and sandstone laminae un i t .  

Sample 
NO. 

Meterage 
rom TO 

I 

Description 

-Abundant quartz and minor quartz-sphaler i te veins t o  0.4 cm cut  t h i s  un i t .  These 

406.5-421.7 

- 

ume percent s i l t s t o n e  t o  coarse s i l t s t o n e  t o  sandstone laminae from <0.1 t o  1.5 cm 

th ick .  

I 

MUDSTONE WITH SILTSTONE AND SANDSTONE LAMINAE (62) 
-- 

-Dark grey t o  black mudstone w i th  s i l t s t o n e  and sandstone laminae. Consists o f  50-70 

volume percent mudstone laminae from<O. 1 t o  1.0 cm th i ck  interbedded w i th  30-50 vol-  I 

I 

I -Pyr i te  ( ~ 1 . 0  volume percent) occurs as blebs and laminae t o  1.0 cm th ick .  1 1 1  

1 1 1  1 1 1  

- ~ ~ a l l y  l i g h t  grey bleached lenses o r  bands t o  10-cm th i ck  are seen. These could 

possib ly be a l te red c lay bands o r  i r o n  carbonated mudstone bands. 

-. - 

-Sphalerite and minor galena are found i n  a few small veins between 436.3-416.4111. 

-Greenish c h l o r i t e  s t a i n  i s  common on f rac ture  surfaces i n  the uphole por t ion  o f  t h i s  

un i t .  

i 

I 
I 

I 

I I I 

-- 

\ 
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-The core i s  badly broken up and a few shear zones are seen. One la rge f a u l t  zone 

- - occurs from 410.3-413.6m (very l i t t l e  core i s  recovered). Another f a u l t  zone marks 

the downhole contact: 421.1-421.7m. 

I Meterage Description Sample Length 
No. v o m  To 

421.7-432.4 

-Bedding t o  core axis angle: 407.2m - 53' 419. Om - 680 

413.9111 - 700 420.0111 - 67' 

LAPILLI TUFF TO TUFF (EVT) 

-Grey t o  yel lowish-grey i r o n  carbonate r i c h  l a p i  lli t u f f  consist ing o f  i r o n  carbonated 

volcanic c lasts,  mudstone c las ts  2nd-rare chert  c las ts  cemented by an i r o n  carbonate 

matrix. Clasts are subangular t o  angular, are 95-99 volume percent volcanic t u f f ,  

7-5 volume percent mudstone and <0.5 volume percent chert. Volcanic t u f f  c las ts  

vary g rea t l y  i n  appearance. Some are grey t o  dark grey, f ine-grained c las ts  w i th  

rare  mafic (possible mudstone) -- -- inclusions and others are grey t o  yel lowish-grey w i th  

disseminated i r o n  carbonate c rys ta ls  throughout. 

-Clasts range i n  length from ~ 0 . 1  t o  10.0 cm andaverage 0.4-0.7 cm. 

-Overal l  there i s  a s l i g h t  f i n i n g  downhole w i th in  t h i s  u n i t  w i t h  60-80 volume ~ e r c e n t  

c las ts  i n  the uphole por t ion  iwth  a coarse-grained mat r ix  and 30-60 volume percent 

c las ts  i n  the downhole por t ion  w i t h i n  a f ine-grained matr ix .  

-From 429.8 on the mat r ix  and c las ts  become on average f i n e r  bu t  occasional la rqe very 

f ine-grained t u f f  and mudstone c las ts  t o  10 cm are seen. These appear t o  have been 

f rac tured i n  place. 

3 2 3 2  
3 

N 
$583 
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1 I t o  subangular, range i n  length from <0.1 t o  30 cm and average 0.7-1.1 cm long. Chert I lit 

Completed Core Size Corr. Dip Vert. Comp. 

Co-ordinates True Erg. Logged by 
Objective % Recov. Date 

mudstone matrix. Clasts are both matr ix and c las t  supported. Matr ix content varies 

accounts f o r  60-70 volume percent o f  the c las ts  w i th  30-40 volume percent mudstone, I 
l o c a l l v  (440.0-441.4m: 459.8-463.5) mudstone c las ts  dominate. 

E .- 

II!:g' 73 3 3 5 C u  7.8 10.2 

~enpth . :k?terage Description 

from 10-50 volume percent and c lasts from 50-90 volume percent. Clasts are subrounded 3:8. 61 418529  6.6 6.4 

Analysis P P ~  
Cu I PbI Zn [ Ag !Fe l l  

e i  

porn TO NO. , - - -  - ,  
sample 

-Chert pebble conglomerate and minor chert pebble g r i t  occur from 448.0-450.2111. Some 

best mineral izat ion seen w i th  t h i s  u n i t  occurs i n  t h i s  i n te rva l .  

-Pyr i te  (15-25 volume percent) occurs as c las t  and matr ix replacement w i th  sections 

up t o  1.5 m i n  length 80-90 volume - percent -- replaced by py r i t e .  Low grade p y r i t e  seen 

throughout t h i s  u n i t  w i  t h  loca l  strongly replaced sections, most notably 446.1-451.4111 

and 460.0-463.2m. The former corresponds t o  the chert pebble conglomerate occurrences 

and the l a t t e r  t o  a mudstone c l a s t  r i c h  chert  pebble d iamic t i te  section. 

-Reddish-brown t o  brown sphaler i te occurs as c las t  and matr ix replacement and associ- - 
ated w i th  the p y r i t e  r i c h  zones. Galena i s  mainly found i n  the p y r i t e  r i c h  zones. 

-Minor quartz veins t o  2.5 cm th i ck  cut  t h i s  un i t .  

-Bedding t o  core axis angles as determined near the downhole contact are 80'-go0. 
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CHERT PEBBLE CONGLOMERATE (EC) 

-Grey, coarse, p y r i t i c ,  poorly sorted, c l a s t  supported conglomerate w i th  80-90 volume 

percent subrounded t o  subangular chert and mudstone c lasts cemented by 10-20 volume 

percent s i l i c a  matrix. White t o  grey chert  c las ts  account f o r  80 volume percent o f  

the c lasts,  range from <0.1 t o  8.0 cm i n  length and average 0.8-1.0 cm i n  length. 

S 
6 z 

I ,I 










































































	091581
	Table of Contents
	Location Map
	Appendix A Expenditures
	Appendix B Affidavit
	Appendix C Qualifications
	Appendix D Drill Logs

