
GEOCHEMISTRY O F  THE ENGL CLAIM 

J a n a i m o  M i n i n g  D i s t r i c t  
NTS 9 2 ~ / 7 W  

H o m e s t a k e  M i n e r a l  D e v e l o p m e n t  L o m p a n y  



GEOCHEMISTRY OF THE 

ENGL CLAIM 

NANAIMO MINING DISTRICT 

NTS: 92L/7W 

Latitude: 50~17.5' 
Longitude: 126'49.5 ' 

Owner: G . J .  Prior 

Operator: Homestake Mineral Development Co. 

G E O L O G I C A L  B R A N C H  
A S S E S S M E N T  R E P O R T  

Report by: M. Flanagan 
Submitted: Piay 31, 1985 



TABLE OF CONTENTS 

1 .0  INTRODUCTION 

1.1 Geographic and phys iographic  p o s i t i o n  and a c c e s s  

1 .2  P r o p e r t y  d e f i n i t i o n s  

1 . 3  Work performed - Geochemical Survey 
. - 

2.0 Techn ica l  Data 

2 .1  Geology 

2.2 Geochemistry 

3.0 I n t e r p r e t a t i o n ,  Summary and Conclusions 

t ' 
4.0 I t emized  Cost Statement 

5 .0  Bib l iography  

Table  of  F i g u r e s  

Key Map 

F i g u r e  1 - Location Map 

~ i ~ u r e  2 - Topography 

F i g u r e  3 - Grid Area 

F i g u r e  4 

F i g u r e  5 

- Rock Grab Sample Geochemistry 

- Rock Chip Sample Geochmistry 

F i g u r e  6 - S o i l  Sample Loca t ions  

F i g u r e  7 - S o i l  Geochemistry - S i l v e r  



TABLE OF CONTENTS 

Table of F igu res  - cont 'd  

7 F i g u r e  8 - S o i l  Geochemistry - Copper 
Ld 

F i g u r e  9 - S o i l  Geochemistry - Zinc 
A 
U F i g u r e  10 - S o i l  Geochemistry - Arsen ic  

F"i F i g u r e  11*- S o i l  Geochmistry - Mercury 

LJ F i g u r e  1 2  - General ized Geology of Main Creek 

PAGE NO. 

Appendices 

I Rock Sample Desc r ip t ions  
T 

I1 Rock Analyses 



STATEMENT OF QUALIFICATIONS 

I ,  Michael Flanagan, hereby c e r t i f y  t ha t :  

1 ) I have graduated from McGi 11 University i n  Montreal, 
Quebec with an applied M.Sc degree, having specia l ized 
i n  mineral explorat ion.  

2) I have been engaged in geological work during f i e l d  
seasons s ince  1975. 

3) I am a geologist  employed by Homestake Mineral Deve- .. 
lopment Company, 201 - 856 Homer S t r e e t ,  Vancouver, B.C. ,  
involved i n  property and reconnaissance examinations. 

Mike Fl anagan 



INTRODUCTION 

Geographic and Physiographic P o s i t i o n  and Access 

The ENGL c la im i s  l o c a t e d  i n  t h e  Hankin Range which forms 

s e v e r a l  h i g h  peaks and r i d g e s  s e p a r a t i n g  Nimpkish and Bonanza Lakes. It j 
occurs  38 km due south-southeast  o f  P o r t  N c N e i l l  ( r e f e r  t o  Key map) and 

+ 
1 

t opograph ica l ly  c o n s i s t s  of a  s t e e p ,  south-southwest f a c i n g  s l o p e  dra ined  
1 

by Woodengl Creek and i t s  s u b s i d i a r y  s t reams.  The n o r t h e r n  p o r t i o n  of t h e  I 
t 

c la im encompasses a  p l a t e a u  w i t h  s m a l l  f o r e s t e d  k n o l l s  i n t e r s p e r s e d  wi th  I 
damp meadows and marshes. The s l o p e  i t s e l f  i s  r e l a t i v e l y  h e a v i l y  f o r e s t e d  

wi th  va ry ing  amounts of undergrowth. P o r t i o n s  of  t h e  f o r e s t  on t h e  s l o p e  
. . 

of t h e  wes t e rn  margin of t h e  c l a im  were ravaged by f i r e  many y e a r s  ago and 

consequent ly,  i n  t h i s  reg ion ,  dense secondary growth makes t r a v e r s i n g  very  

d i f f i c u l t .  

A h e l i c o p t e r  supported camp was e s t a b l i s h e d  f o r  work on t h e  ENGL 

c la im.  Somewhat more t ed ious  acces s  may be acqu i r ed  v i a  an unused, 
-- 

overgrown logg ing  road which g e n e r a l l y  fo l lows  t h e  contour  a long  t h e  n o r t h  - .A 

s i d e  of Woodengl Creek and beg ins  i n  a  g r a v e l  p i t  e a s t  o f  t h e  ra i lway over- 

pass 'a&oss t h e  main highway. E a s i e r ,  b u t  more t ime consuming acces s  may 

be acqu i r ed  via t h e  a c t i v e  logging  road system w e s t  of S t e e l e  Lake. This  

r o u t e  e n t a i l s  a  d r i v e  of abour 3 km up t h e  westernmost branch of  t h e  road 

system, and a  s h o r t  climb up t h e  s l o p e  t o  t h e  p l a t e a u ,  t hen  southwest t o  

t h e  c la im area. 

1.2 P r o p e r t y  d e f i n i t i o n  

The ENGL c la im,  c o n s i s t i n g  of 20 u n i t s ,  (F igure  l ) ,  was recorded 

on t h e  25th  day of  J u l y ,  1984 by G. P r i o r  of Massey, Ontar io ,  t h e  record 

number b e i n g  1832, recorded a t  t h e  Nanaimo d i s t r i c t  o f f i c e .  F igure  2 

i n d i c a t e s  topography w i t h i n  t h e  p re l imina ry  g r i d  a r e a ,  c a l l e d  t h e  ENGL 

g r i d ,  on t h e  c l a i m  (Figure 1 ) .  
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- - Other  claims i n  t h e  a r e a ,  t o  t h e  nor thwes t  and n o r t h e a s t ,  a r e  

h e l d  by Reako Explora t ions  Ltd.  and Oakey Holding Ltd .  r e s p e c t i v e l y .  

Minor o v e r l a p  was apparent ly  i n c u r r e d  wi th  Reako Exp lo ra t ions  Ltd.  c laims 

dur ing  s t a k i n g  of t h e  ENGL claims.  

1 . 3  Work Performed 

Eleven man-days were spen t  a s s e s s i n g  p rev ious ly  discovered z inc ,  

copper and s i l v e r  mine ra l i za t ion .  The purpose of  work was t o  determine t h e  

e x t e n t  and con t ro l r -o f  mine ra l i za t ion .  A p re l imina ry  g r i d  was e s t a b l i s h e d  

f o r  s o i l  sampling and c o n t r o l ,  and 24 s o i l  samples and 50 rock  ch ip  samples 

were c o l l e c t e d .  Geological  mapping of a cu r so ry  f a sh ion  was a l s o  done 

dur ing  rock sampling. A l is t  of samples w i t h  d e s c r i p t i o n s  i s  provided i n  

.. Appendix I. 

-- 
-5Rf 

2.0 TECHNICAL DATA I 

# 
t 

2.1 Geology 

Regional ly ,  t h e  a r e a  between t h e  southern  ends of  Nimpkish and 

Bonanza Lakes c o n s i s t s  of Upper Vancouver Group sedimentary rocks  and Bonanza 

Group v o l c a n i c  rocks in t ruded  by g r a n o d i o r i t i c  I s l a n d  I n t r u s i o n s .  The 

Vancouver Group rocks  of t h e  a r e a  c o n s i s t  of t h e  Quatsino and Parson Bay 

format ions  which t o g e t h e r  comprise a g r a d a t i o n a l  sequence of massive grey .. 
l imes tone  t o  t h i n l y  bedded ca l ca reous  s i l t s t o n e  and m i c r i t e .  The vo lcan ic  

rocks a r e  g e n e r a l l y  a n d e s i t i c  i n  composition and a r e  comprised of f lows,  

l i t h i c  and l i t h i c - c r y s t a l  t u f f s ,  and c o a r s e r  p y r o c l a s t i c  rocks.  

The i n t r u s i o n s  of t h e  a r e a  a r e  p a r t  of t h e  Nimpkish Ba tho l i t h ,  

(Carson, 1973) which i s  descr ibed  a s  predominantly g r a n o d i o r i t i c ,  wi th  

hornblende - + b i o t i t e .  The i n t r u s i v e  i s  g e n e r a l l y  medium t o  coa r se  gra ined ,  

e q u i g r a n u l a r ,  w i t h  l o c a l  p o r p h y r i t i c  phases.  



Geology w i t h i n  t h e  c l a i m  i s  comprised of t h e  above mentioned 

l i t h o l o g i e s  i n  a  poor ly  understood s t r u c t u r a l  r e l a t i o n s h i p .  The sedimentary 
k.+' 

and v o l c a n i c  rocks occur  on t h e  southwes tern  f l a n k  o f  t h e  b a t h o l i t h  and a r e  

f r e q u e n t l y  i n t ruded  by very f i n e  t o  medium g ra ined ,  equ ig ranu la r  t o  por- 

p h y r i t i c  s i l l s ,  dykes and s t o c k s  of g r a n o d i o r i t e  o r  more f e l s i c  rock 

r e l a t e d  t o  t h e  main i n t r u s i v e  body t o  t h e  e a s t  and no r th .  I n  t h e  c e n t r a l  

p o r t i o n  of  t h e  claim,  l imes tone  o f  t h e  Quatsino formation,  on t h e  lower 

p o r t i o n s  o f  t h e  s t e e p  s lope,gqades upslope i n t o  f i n e  g ra ined  w e l l  bedded 

ca l ca reous  s i l t s t o n e  and m i c r i t e .  These i n  t u r n  grade  i n t o  ca lcareous  t o  non- 

ca l ca reous ,  w e l l  bedded v o l c a n i c l a s t i c  rocks  and non-bedded p y r o c l a s t i c  

rocks ,  predominately l i t h i c  t u f f s .  However, on t h e  wes tern  margin of  t h e  

claim,  almost  t h e ' e n t i r e  boundary i s  unde r l a in  by coa r se  p y r o c l a s t i c  rocks.  

Contact r e l a t i o n s h i p s  between and w i t h i n  t h e s e  two a r e a s  a r e  obscured by t h e  

f r equen t  i n t r u s i o n  of l a r g e  and s m a l l  dykes, s i l l s  and s tocks .  S i m i l a r l y ,  

f a u l t s  and s h e a r s  complicate  g e o l o g i c a l  r e l a t i o n s h i p s .  

The main a r e a  of m i n e r a l i z a t i o n  occurs  i n  t h e  c e n t r a l  p o r t i o n  of  

t h e  claim,  i n  t he  upper reaches  of  t h e  c r eek  d r a i n i n g  t h i s  reg ion .  F igure  

1 shows t h e  ENGL g r i d  which i s  c e n t r e d  over  t h e  main a r e a  o f  m i n e r a l i z a t i o n .  

F igure  1 2  i n d i c a t e s  gene ra l i zed  geology of t h e  main c reek .  

Mine ra l i za t ion  i s  g e n e r a l l y  s r r u c t u r a l l y  c o n t r o l l e d  a long  a  

sheared f a u l t  zone, which forms t h e  c reek  bed,  and i t s  s u b s i d i a r y  s h e a r s ,  

and c o n s i s t s  p r i m a r i l y  of s p h a l e r i t e  w i t h  l o c a l  pods of  massive p y r r h o t i t e  

and c h a l c o p y r i t e .  The su lph ides  are s p o r a d i c  w i t h i n  t h e  s h e a r  zones and a r e  

o f t e n  a s s o c i a t e d  w i t h  gossanous weather ing ,  and/or  c h l o r i t e ,  s e r i c i t e  and 

s i l i c a  a l t e r a t i o n . .  S i l i c a  a l t e r a t i o n  may be  e a s i l y  confused w i t h  h o r n f e l s i n g  

which occurs  a s s o c i a t e d  wi th  t h e  i n t r u s i o n s  i n  some a r e a s .  Anomalous s i l v e r  

va lues  g e n e r a l l y  occur  aseociatesl  w i t h  s p h a l e r i t e .  Minor m i n e r a l i z a t i o n  

occurs  a s  replacements  of l i t h i c  f ragments  i n  some a r e a s  w i t h i n ' t h e  pyro- , 

c l a s t i c  r ~ c k s .  The sheared  f a u l t  zone, which g e n e r a l l y  t r e n d s  s o u t h e a s t  

w i t h  a  s t e e p ,  n o r t h e a s t e r l y  d ip  has  a  v e r t i c a l  displacement of approximately 

150 m. M i n e r a l i z a t i o n  i s  g e n e r a l l y  b u t  n o t  s t r i c t l y  confined t o  t h e  down- 

thrown, hanging wa l l  s i d e  of t h e  f a u l t ,  and a s  such i s  g e n e r a l l y  l o c a t e d  on 

t h e  n o r t h e a s t e r n  s i d e  of t h e  s t ream.  





2.2 Geochemistry 
L..- 

The geochemical survey consisted of systematic rock chip sampling, 

selective grab sampling and soil sampling. Fifteen rock samples were 

collected in the grid area across the trend of the sporadically mineralized 

structure and subsidiary structures in order to acquire an estimate of the 

average grade of mineralization. The length of chip samples varied accord- 

ing to the width of the shear zone, however generally chips were selected 

at intervals of 20 to 30 cm over a length of 3 to 5 m. 

Twenty-one grab samples on the grid, and thirteen grab and chip 

samples elsewhere on the claim were collected to test specific characteristics 

of mineralization, such as the silver content of sphalerite, or the potential 

for disseminated mineralization in wall rocks outside shear zones. Rock 

sample locations and analytical results are shown in Figures 3 to 5. Figure 

3 shows locations and results of samples outside the ENGL grid area. Figures 

4 and 5 show locations and results of grab samples and chip samples respective- 

ly. A complete listing of rock sample analyses is contained on pages 2 and 

3 of Apgendix 11. 
? 

In addition 24 soil samples were collected at 100 m intervals on 

the ENGL grid area. Figure 6 shows the locations of the twenty-three upper 

B-horizon soil samples collected. One C-horizon soil sample (VA-01-2-3964) 

was collected directly above mineralization at the location of B-horizon 

soil sample VA-01-2-3965. Soil samples were collected from the upper B- 

horizon generally at depths of 15 to 30 cm. Figures 7 to 11 show the 

analytical results of the five most significantly variable elements. A 

complete listing of soil sample analyses is contained on page 1 of Appendix 11. 

Analyses were performed by Acme Analytical Laboratories Ltd., 

852 E. Hastings Street, Vancouver, B.C. Rock samples were crushed to a 

-100 mesh pulp, soil samples sieved to a -80 mesh pulp. All samples were 

analysed for thirty elements by inductively coupled argon plasma method. 

As well, all samples were analysed for gold by fire assay preconcentration 

and atomic absorption methods, and mercury by cold vapour atomic absorption. 
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For ICP and mercury ana lyses  h a l f  gram samples were d iges t ed  i n  d i l u t e  
, - 

aqua r e g i a  i n  a  b o i l i n g  water  ba th  and then  d i l u t e d  t o  10  m l  w i th  de- 

m%eralized water  i n  p repa ra t ion  f o r  a n a l y s i s .  For gold ana lyses  10 t o  

30 gram samples were r equ i r ed  and d i g e s t i o n  was a s  above. The sample was 

sub jec t ed  t o  f i r e  a s say  p reconcen t r a t ion  techniques  t o  produce a  s i l v e r  

bead. The bead w a s  d i s so lved  and gold content  determined i n  t h e  s o l u t i o n  

by g r a p h i t e  furnace  atomic absorp t ion .  Mercury, i n  s o l u t i o n ,  i s  determined 

by co ld  vapour atomic abso rp t ion .  A sma l l  p o r t i o n  of t h e  e x t r a c t  is  added 

t o  a  s tannous  ch lo r ide /hydroch lo r i c  a c i d  s o l u t i o n .  The reduced mercury i s  
I 

swept ou t  of t h e  s o l u t i o n  and passed i n t o  a mercury c e l l  where i t  i s  I 
I 

measured by atomic absorp t ion .  

3.0 INTERPRETATION, SUMMARY AND CONCLUSIONS 

An averaging of ch ip  samples c o l l e c t e d  on t h e  ENGL g r i d  over  a  

v e r t i c a l  d i s t a n c e  of about  125 meters  and a  h o r i z o n t a l  d i s t a n c e  of about 

300 meters  y i e l d s  va lues  of 336 ppm Cu, 8,860 ppm Zn, and 0.566 ppm Ag. - - - 
q- 

Rock grab samples on t h e  g r i d  show t h a t  l o c a l  concen t r a t ions  a t t a i n  grades 

up t o  5.7% z inc ,  0.2% copper,  and 6 gramsjtonne s i l v e r .  These va lues  a r e  
* 

from s e l e c t e d  samples of  v i s i b l y  h igh  grade rock and a r e  n o t  c o n s i s t e n t  

over  a p p r e c i a b l e  a r e a s .  Outside t h e  immediate a r e a  of  m i n e r a l i z a t i o n  grab 

and ch ip  samples sugges t  l i m i t e d  p o t e n t i a l  f o r  a  wider  a r e a  of mine ra l i za t ion .  

Anomalous v a l u e s  i n  s o i l  samples from an a r e a  of l i m i t e d  outcrop  exposure 

on t h e  sou the rn  p o r t i o n  of t h e  g r i d  sugges t  t h a t  mine ra l i za t ion  may e x i s t  

i n  t h e  subsu r face  sou th  of  t h e  g r i d .  The anomalous va lues  i n  s o i l s  

probably do n o t  r e f l e c t  s i g n i f i c a n t  under ly ing  z i n c  m i n e r a l i z a t i o n  s i n c e  

they  a r e  less than  23% of an anomalous B-horizon s o i l  sample c o l l e c t e d  

d i r e c t l y  above known mine ra l i za t ion  (Sample 3965). 

A l i b e r a l  assessment of tonnage and grade i n  t h e  g r i d  a r e a  i s  

e s t ima ted  a t  approximately 2,500 tonnes averaging  0.5% z i n c ,  0 .5 grams/ 

tonne s i l v e r  and minor copper. 



In summary, mineralization, predominantly sphalerite, occurs 
,,. 

structurally controlled along a fault which juxtaposes pyroclastic rocks 

&-;he east against calcarous well bedded siltstone, sandstone and micrite 

to the west. Highest grade mineralization occurs along the fault structure 

and subsidiary minor structures, but secondary controls may be represented 

by lithological changes. In this regard mineralization occurs predominantly 

within the pyroclastic volcanic rocks which overlie the calcareous sedi- 

mentary rocks. The role of the abundant dykes and sills in the area is not 

known with certainty, although they are infrequently mineralized and are 

truncated in places by fault structures. The fault zone itself is less 

than a meter wide and consists of clay gouge material. No mineralization 

is observed within,,this gouge zone, although alteration and mineralization 

parallel the fault trend within the hanging wall. Alteration mineralogy 

is variably silica, sericite and chlorite and the highest grade mineraliza- 

tion has a strong association with chlorite. A silicified quartz stockwork 

zone about 3 to 5 m wide occurs in the hanging wall below the main area of 

mineralization, contains limited high grade zinc mineralization, and probably 

represents a feeder system to the overlying mineralization. 

, At present the area does not appear to have economic potential. 
* 

Mineraliz3tion is limited to a small area and although zinc mineralization 

attains very local high grades, the silver content is not exceptional. There 

is no evidence to suggest that mineralization may be more extensive with 

depth,, nor laterally away from the fault zone. 

Further work may be warranted at lower elevations where potential 

was not investigated. If mineralization is related to the intrusives of the 

area then skarn potential may exist in limestone presumed to underlie the 

well bedded, calcareous sedimentary rocks observed during the present in- 

vestigation. 



4.0 ITEMIZED COST STATEMENT 
b W  

I n t r o d u c t i o n  

August 14 ,  1984 w a s  s p e n t  i n  P o r t  M c N e i l l  do ing  l o g i s t i c a l  work 

and w a i t i n g  for an a v a i l a b l e  h e l i c o p t e r  f o r  t r a n s p o r t a t i o n  t o  t h e  ENGL claim.  

August 1 5 t h  t o  August 20th were s p e n t  e s t a b l i s h i n g  a p re l imina ry  g r i d  and 

rock and soil sampling. Reconnaissance g e o l o g i c a l  mapping was a l s o  performed 

i n  two areas e a s t  and west of t h e  main a r e a  o f  m i n e r a l i z a t i o n .  August 21, 

1984 was s p e n t  i n  P o r t  McNeill compil ing f i e l d  work. An a d d i t i o n a l  6 man- 

days were s p e n t  p r epa r ing  t h e  assessment  r e p o r t  i n  mid September. Two 
i .  ..- 

g e o l o g i s t s  were employed dur ing  t h i s  work. 

I t emized  Cos ts  

S a l a r i e s :  August 14 t o  21, 1984 and September 11 t o  1 3 ,  1984 

11 man days @ $ 90.38 - $ 994.18 

11 man days @ $107.69 - 1,184.59 

Geochemical ana lyses :  Acme A n a l y t i c a l  Labs 

74 ICP @ $6.00 $444.00 

74 Geochem Au by F.A. & A.C. @ $5.50 407.00 

74 Geochem Hg by A.A.  @ $3.00 222.00 

24 S o i l  p r e p a r a t i o n s  @ $0.60 14.40 

50 rock p r e p a r a t i o n s  @ .$2.75 137.50 

$1,224.90 

Accommodations: 

August 13, 1984 

August 14,  1984 

August 20, 1984 



.,. 
Itemized Cost Statement - cont'd 

- 

Meals : 

August 14, 1984 

August 15, 1984 

August 20, 1984 

August 21, 1984 

Supplies : 
- i .  - 

Groceries August 14 $128.48 

Field Materials August 14 2.12 

Office " August 21 

Transportation: Okanagan Helicopters 

August 15 

August 20 

Vehicle Rental : 

August 14 to August 21 - 
8 days @ 1039.75/month x 8 - 

3 0 

Laundry: ~ u ~ u s t  21 

Air Photos: 4 @ $2.50 

TOTAL : 
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APPENDIX I SAMPLE DESCRIPTIONS 

A l l  samples p r e f i x e d  w i t h  VA-01-4- 

grab ;  f i n e  gra ined ,  p a l e  g reen  co lou red , equ ig ranu la r  d i o r i t e  con ta in ing  
l e s s  than  1% p y r i t e  

ch ip ;  ove r  10  m; w e l l  bedded dark  grey  t o  grey  coloured,  f i n e  t o  medium 
graTned. .  Some beds c a l c a r e o u s ,  some con ta in  up t o  10% syngenet ic?  
p y r r h o t i t e .  

g rab ;  p a l e  grey-green co loured ,  ve ry  f i n e  g ra ined  f e l d s p a t h i c  dyke wi th  
minor p y r r h o t i t e  i n t r u d i n g  w e l l  bedded v o l c a n i c l a s t i c s  

grab ;  l i g h t  grey ,  f i n e  g ra ined  l i t h i c  t u f f ;  l e s s  t han  2% p y r r h o t i t e  

grab ;  dark  green ,  very f i n e  g ra ined ,  v o l c a n i c  rock.  Weakly pe rvas ive  
c h l o r i t e  ~ 5 t h  some c a l c i t e  (and q u a r t z ? )  mic rove in l e t s .  

g rab ;  f e l d s p a r  and minor hornblende phenocrys ts  i n  a f i n e  gra ined  f e l s i c  
mat r ix .  Fe ldspars  and hornblende somewhat c h l o r i t i c a l l y  a l t e r e d .  Weak 
pe rvas ive  s e r i c i t i z a t i o n  and s i l i c i f i c a t i o n .  

grab ;  l i g h t  grey ,  f i n e  g ra ined  vo lcan ic?  rock minor p y r r h o t i t e .  

fe ldspar-hornblende f b i o t i t e  porphyry. Phenocrys ts  up t o  2 mm i n  l i g h t  - 
green  coloured matr ix.  Hornblende c h l o r i t i z e d .  Minor f i n e  gra ined  - 
p y r r h o t i t e .  

g r a b ;  l i g h t  green ,  l i t h i c - c r y s t a l  l a p i l l i  t u f f ;  rounded f e l d s p a r  c r y s t a l s  
up t o  3 mm long ,  rounded fragments  up t o  1 cm i n  d i ame te r  

grab ;  l i g h t  grey ,  very f i n e  g ra ined ,  Bonanza t u f f .  Minor p y r i t e ,  
g r a p h i t e  and manganese oxide.  

g rab ;  d i o r i t i c  feldspar-hornblende porphyry. Phenocrys ts  up t o  3 mm 
long.  Minor disseminated p y r r h o t i t e .  

g rab ;  l i g h t  grey ,  l i t h i c - c r y s t a l - l a p i l l i  t u f f .  Rounded fragments up t o  
2 cm long ,  f e l d s p a r  c r y s t a l s  up t o  2 c m  long.  Occas iona l  h a i r l i n e  
q u a r t z  v e i n l e t s ,  minor d isseminated  p y r r h o t i t e  and d e n d r i t i c  manganese 
oxide.  

ch ip ;  b l ack  t o  grey ,  ca l ca reous  s i l t s t o n e  t o  m i c r i t e .  Up t o  5% 
p y r r h o t i t e .  

g rab ;  q u a r t z  ve in  t r end ing  160' con ta in ing  some green  h o s t  rock and 
minor c h a l c o p y r i t e  and p y r i t e .  

g rab ;  p y r i t i z e d ,  e p i d o t i z e d ,  gossaned g r a n u l a r  rock-possibly greywacke I 

b u t  more l i k e l y  d i o r i t e  w i t h  leached  o r  a l t e r e d  g r a i n  boundaries  and 
ma t r ix .  



grab ;  s i l i c i f i e d ,  p a l e  green-grey, l i t h i c - c r y s t a l  t u f f  c u t  by very  
f i n e  qua r t z  v e i n l e t s .  Minor p y r r h o t i t e .  

g rab ;  p y r i t i c  zone i n  f a O l t  gouged v o l c a n i c l a s t i c  rock  cur  by f e l s i c  
v e i n l e t s .  

g rab ;  p a l e  green ,  s e r i c i t i z e d  d i o r i t e  (?) c u t  by c a l c i t e ,  q u a r t z ,  and 1:. 
s u lph ide  v e i n l e t s .  li 

li 
' \ 

chip ;  v a r i a b l y  s e r i c i t i z e d  t o  s i l i c i f i e d ,  l o c a l l y  gossanous rock wi th  8 

f r a c t u r e  coa t ings  of p y r i t e .  
I 

3 
g r ab ;  c h l o r i t i c ,  p o s s i b l y  s e r i c i t i z e d ,  d i o r i t e  (?)  w i t h  p y r r h o t i t e .  t 1 

grab;  f r a c t u r e  c o n t r o l l e d ,  gossanous zones con ta in ing  c h l o r i t e ,  q u a r t z ,  
s e r i c i t e ,  s p h a l e r i t e ,  and p y r r h o t i t e  i n  d i o r i t e  (?).  

t 
E 
I 
I 

ch ip ;  c h l o r i t i c ,  s e r i c i t i c  d i o r i t e  (?)  w i t h  l o c a l  b l e b s  and dissemina- 
t i o n s  of s p h a l e r i t e .  

- it . - -  

grab;  s e r i c i t i z e d ,  m i l d l y  s i l i c i f i e d ,  p a l e  grey-green rock w i t h  t a b u l a r  
b l e b s  and d i s semina t ions  of  s p h a l e r i t e .  

g rab ;  green-grey, s l i g h t l y  p o r p h y r i t i c  d i o r i t e .  Minor p y r r h o t i t e .  

g rab ;  w e l l  bedded, moderately hornfcilsed, s i l t s t o n e  t o  mudstone wi th  
l o c a l  occurence of c h a l c o p y r i t e ,  p y r r h o t i t e  + s p h a l e r i t e .  Some f e l s i c  - 
v e i n l e t s  and shear ing .  

* 
-3% 

ch ip ;  s t r o n g l y  deformed, b l a c k  t o  grey ,  gouged m i c r i t e  w i t h s 5 %  p y r i t e .  
Cut by abundant c a l c i t e  + q u a r t z  v e i n l e t s .  - 
# 

ch ip ;  p y r r h o t i t e - r i c h ,  c h l o r i t i z e d  t o  s i l i c i f i e d  metasedimentary rock 
c u t  by c a l c i t e  and q u a r t z  v e i n l e t s  up t o  2 m wide. 

grab ;  p a l e  green ,  s e r i c i t i z e d  metasedimentary rock wi th  up t o  2% p y r i t e .  
Cut by c a l c i t e  v e i n l e t s .  

g rab ;  s e r i c i t i z e d ,  p a l e  green  t o  grey ,  s l i g h t l y  shea red  metasediment. 
Up t o  3% p y r i t e .  

g rab ;  s i n g l e  q u a r t z - c a l c i t e  v e i n  w i t h  abundant c h l o r i t e  and p y r i t e .  

ch ip ;  w e l l  bedded, v a r i a b l y  s e r i c i t i z e d  t o  moderately s i l i c i f i e d  
v o l c a n i c l a s t i c  rock.  Loca l ly  gossanous w i t h  p y r i t e  + p y r r h o t i t e  and 
manganese. 

g rab ;  l o c a l  pod of gossanous, pyrrhotite-manganese bea r ing ,  vo lcani -  
c l a s t i c  rock. 

ch ip ;  p a l e  green,  v a r i a b l y  s i l i c i f i e d  and s e r i c i t i z e d  p y r o c l a s t i c  rock 
( l a p i l l i  t o  l i t h i c  t u f f )  w i t h  occas iona l  q u a r t z  v e i n l e t s  n e a r  s h e a r  
zone. Contains  q u a r t z ,  p l a g i o c l a s e  c h l o r i t e ,  cub ic  p y r i t e  + s p h a l e r i t e .  - 



chip; duplicate sample of 4022. 

chip; pale green, variably silicified to sericitized volcaniclastic 
or pyroclastic fragmental rock. Variable amounts of pyrite, chlorite 
and quartz. 

chip; pale to dark green, pyroclastic rock cut by veinlets of quartz 
and calcite. Contains variable amounts of pyrite and chlorite. 

grab; slightly mineralized, massive, smoky white quartz vein east of li 
shear zone. 11 
chip; sample across shear zone of moderately to strongly silicified 1 
pyroclastic rock with stockwork quartz veining (approximately 20 veins/ 1 
meter over 4 meters). Pale green to white in colour. I{ (a 
grab; sericitized to mildly silicifed pyroclastic rock with pod 4 
(replacing fragment?) of sphalerite. Some thin quartz-calcite veinlets. i I 

chip; strongly gossaned zone about 1 m wide by 15 m long of pyroclastic 1 
rock + sphaTerite, pyrite, pyrrhotite and chalcopyrite. Sulphides 1 
occur-in pods associated with thin quartz-calcite veinlets generally 
trending 150' 

chip; similar to 4029 

grab; sericitized to silicified limestone with small pods about 20 cm 
x 4 cm of massive pyrrhotite. 

chip; dark to pale grey, calcareous siltstone to micrite. Up to 5% * 
pyrite. 7p 

'grab; thinly bedded, dark grey, calcarous siltstone to micrite. Mildly 
silicified, containing finely disseminated cubic pyrite and narrow, 
tan to white coloured calcite veinlets. Rock weathers to a black to 
tan, knobby surf ace. 

chip; relatively unaltered micrite to calc-silicate. Deformed with 
bedding nearly vertical. Cut by calcite veinlets and contains up to 
2% disseminated pyrite. 

grab; chloritic rock with veins and disseminated pyrite; strongly 
gossaned. 

.- 
4036 chip; mildly silicified to sericitized pyroclastic rock with minor 

disseminated pyrite. 

4037 chip; variably silicified, sericitized, chloritized, gossaned pyro- 
clastic rock. Mineralization hosted in fracture zones trending 150°, 
dipping 70° to the east. 

4038 chip; variably sericitized to mildly silicified, pale green to grey, 
volcanic rock. Up to 2% pyrite. 
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