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This report presents results of 1984 fieldwork 

on the Saltspring Island massive sulphide project. The 

purpose of the project was to explore for volcanic-hosted 

polymetallic, massive sulphide deposits in the Sicker 

Group rocks using a Kuroko deposit exploration model. The 

nearby 1 million ton, polymetalhic Twin J and Lenora 

deposit, and Westmints 20 million ton Buttle Lake deposit 

occur in the Sicker Belt. 

The project-area consists of 10 claims (122 

units) located on southwest Saltspring Island, about 7 0  km 

southwest of Vancouver in the Strait of Georgia. The 

claims are wholly owned by Kidd Creek Mines Ltd. 

Fieldwork carried out between May 8 and 

December 4, 1984, consisted of reconnaissance geological 

mapping followed by Questor's INPUT Mk VI airborne 

electromagnetic and magnetic survey. Ground follow-up of a 

series of moderate strength conductors led to detailed 

field work in the Fulford Harbour area, This work 

consisted of linecutting, detailed geological mapping, 

rock and soil sampling, and detailed EM and magnetometer 

surveys along the grid lines. 

The claims are underlain by steeply dipping, 

isoclinally folded shales, siltstones and diabases of the 

Sediment-Sill succession, which overlie mafic flows and 

felsic to intermediate pyroclastic rocks of the Myra 

Formation. Both formations of late Silurian to Devonian 

age have been intruded by gabbro. In the northern part of 

the claims a magnetite iron formation (of the Myra 

Formation) occurs intermittantly along strike for 5 km; 

its southeastern extremity culminates in a small, 

rhodonite quarry. 



In the Fulford Harbour area, results show that 

strong Zn soil anomalies are associated with a 2 km long 

magnetic conductor which forms part of the Musgrave zone. 

This conductor lies in felsic tuff and siltstone on the 

flank of a gabbro sill ( 3 ) .  No mineralization has been 

observed in outcrops or in float. 

Elsewhere on the property, minor copper 

mineralization is present as chalcopyrite in veinlets and 

disseminations in quartz veins within or near the contact 

of gabbro. The only significant gold mineralization 

occurrs in a quartz vein located within an Ecological 

Reserve on the southernmost part of the island near Cape 

Keppel . 
The 1984 exploration expenditures totalled 

approximately $97,500 of which $48,200 has been applied to 

assessment. 



INTRODUCTION 

Location, Access and Physiography 

The S a l t s p r i n g  I s l a n d  Cla ims (48"45'N,  

123"301W, NTS: 92B/11, 12, 13 and 1 4 )  are l o c a t e d  on 

s o u t h e r w e s t e r n  S a l t s p r i n g  I s , l a n d ,  a p p r o x i m a t e l y  70 km 

s o u t h w e s t  of Vancouver and 35 km n o r t h  of V i c t o r i a  w i t h i n  

t h e  S t r a i t  of Georgia  ( F i g u r e  1 ) .  

S a l t s p r i n g  I s l a n d  is a b o u t  29 km long  and 11 

t o  1 6  krn wide. The p r o j e c t  a r e a  is r e s t r i c t e d  t o  t h e  

s o u t h w e s t  p a r t  of t h e  I s l a n d ,  a n  area of  a b o u t  50 s q u a r e  

km. I t  is bounded by Musgrave Road, on t h e  n o r t h e a s t  and 

by t h e  s e a  on t h e  sou thwes t .  

Access t o  t h e  S a l t s p r i n g  I s l a n d  is ga ined  by 

f e r r y  from e i t h e r  Tsawwassen o r  Horseshoe Bay on t h e  

main land ,  o r  from Schwartz Bay o r  C r o f t o n  on Vancovuer 

I s l a n d .  F e r r i e s  a r r i v e  a t  F u l f o r d  Harbour,  Long Harbour,  

o r  Vesuvius .  A s m a l l  f l o a t  p l a n e  b a s e  a t  Ganges p r o v i d e s  

c h a r t e r  s e r v i c e .  

F i v e ,  m o d e r a t e l y  w e l l  m a i n t a i n e d  m u n i c i p a l  

g r a v e l  roads  p r o v i d e  access t o  t h e  ne twork of o l d ,  

unmain ta ined  logg ing  roads  and t r a i l s ,  on t h e  p r o p e r t y .  

Topography is modera te  and u n d u l a t o r y .  

E l e v a t i o n  ranges  from sea l e v e l  t o  700 m a t  Bruce Peak 

( P l a t e  1 ) .  Brucey Lake, one k i l o m e t r e  s o u t h e a s t  of Bruce 

Peak,  r e p r e s e n t s  t h e  o n l y  s i g n i f i c a n t  accumula t ion  of 

f r e s h  water. Most of t h e  i s l a n d  is d r y  due  t o  low a n n u a l  

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

The t h i c k n e s s  of g l a c i a l  d r i f t  is v a r i a b l e .  

The s o u t h w e s t e r n  p a r t  of t h e  p r o j e c t - a r e a  d i s p l a y s  d r i f t  





Plate 1 .  Project Area looking from M t .  Maxwell 



t h i c k n e s s  i n  e x c e s s  of 2 m. Ridges  and h i l l s  a r e  devoid 

of overburden .  

PROPERTY HISTORY 

Two m i n e r a l  claims (Mesabi and Gogebic)  

c o v e r e d  t h e  magnet ic  i r o n  f o r m a t i o n  on t h e  n o r t h w e s t e r n  

s l o p e  of  Mount S u l l i v a n  as e a r l y  a s  1918. 

Between 1930 and 1940, a 20 m long  a d i t  was 

d r i v e n  down-plunge of an  a u r i f e r o u s  q u a r t z  v e i n  l o c a t e d  

a b o u t  1 .3  km e a s t  of Cape Keppel on t h e  southernmost  p a r t  

o f  t h e  i s l a n d .  

Gold i n  q u a r t z  v e i n s  has  been r e p o r t e d  by 

i s l a n d e r s  a t  Beaver P o i n t  on t h e  e a s t e r n m o s t  p a r t  of t h e  

i s l a n d .  These l a t t e r  two o c c u r r e n c e s  are n o t  mentioned i n  

l i t e r a t u r e .  

1984 WORK PROG 

The S a l t s p r i n g  I s l a n d  mass ive  s u l p h i d e  p r o j e c t  

was i n i t i a t e d  t o  e x p l o r e  f o r  a p o l y m e t a l l i c  mass ive  

s u l p h i d e  d e p o s i t  hos ted  i n  t h e  v o l c a n i c  Myra Formation of 

t h e  S i c k e r  Group. 

The p r o j e c t - a r e a  ( F i g u r e  2 )  c o n s i s t s  of 8 

claims ( 116 u n i t s )  s t a k e d  i n  Febura ry  1984, and 2 more ( 6  

u n i t s )  s t a k e d  d u r i n g  t h e  summer. The i n i t i a l  s t a k i n g  was 

c a r r i e d  o u t  by Van Alphen E x p l o r a t i o n  S e r v i c e s  Ltd. of 

S m i t h e r s ,  B.C., on b e h a l f  of Kidd Creek Mines Ltd .  Claims 

s t a t u s  d a t a  is g i v e n  i n  Tab le  1. All c l a i m s  a r e  wholly 

owned by Kidd Creek Mine Ltd .  and l i e  i n  t h e  V i c t o r i a  

Mining D i s t r i c t .  
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TABLE 1 

Record Location Record *Expiry 
C l a i ~ l n  Units No. Date Date Date 

?Salt 1 12 1168 02/23/84 03/08/84 03/08/88 

Salt 2 16 1169 02/19/84 03/08/84 03/08/87 

Salt 3 2 1170 02/19/84 03/08/84 03/08/87 

?Bruce 1 20 1171 02/19/84 03/08/84 03/08/88 

?Bruce 2 20 1172 02/23/84 03/08/84 03/08/88 

Sul 1 20 1173 02/19/84 03/08/84 03/08/87 

Sul 2 20 1174 02/16/84 03/08/84 03/08/87 

Mus 6 1175 02/18/84 03/08/84 03/08/87 

TMusgrave 1 2 1340 07/19/84 07/30/84 07/30/88 

tMusgrave 2 4 1344 08/02/84 08/07/84 08/07/88 

* Pending acceptance of assessment work by Gold 
Commissioner's office. 

t Comprise the Hope group 



Two phases  of e x p l o r a t i o n  were conducted .  The 

f i r s t  phase ,  conducted  from May 5  t o  J u n e  5 ,  c o n s i s t e d  of 

r e g i o n a l  g e o l o g i c a l  mapping and a h e l i c o p t e r  g e o p h y s i c a l  

s u r v e y  conducted by Q u e s t o r  Surveys  L td .  The p r o p e r t y -  

wide  g e o l o g i c a l  d a t a  was used i n  t h e  e v a l u a t i o n  of 

a i r b o r n e  g e o p h y s i c a l  c o n d u c t o r s .  T h i s  w a s  fo l lowed  up by 

t h e  second phase  of  e x p l o r a t i o n ,  conducted  between J u l y  12 

and December 4. The more s i g n i f i c a n t  a i r b o r n e  c o n d u c t o r s  

were checked by ground g e o p h y s i c s  which i n d i c a t e d  t h a t  t h e  

Musgrave zone i n  t h e  F u l f o r d  Harbour a r e a  is t h e  most 

i n t e r e s t i n g  anomaly. Here, 11 c u t  l i n e s  ( h o r i z o n t a l l y  

c h a i n e d )  t o t a l l i n g  9  line-km were mapped i n  more d e t a i l  

and su rveyed  by HLEM and magnetometer.  S e l e c t e d  l i n e s  

c r o s s i n g  t h e  conduc to r  were covered  by s o i l  geochemis t ry .  

GEOLOGY 

Regional Setting 

S a l t s p r i n g  I s l a n d  o c c u p i e s  a s m a l l  p o r t i o n  of 

t h e  e a s t e r n  margin of t h e  C o r d i l l e r a n  I n s u l a r  B e l t .  The 

B e l t  is a h i g h l y  v a r i e d  a s s o r t m e n t  of  v o l c a n i c ,  

s e d i m e n t a r y ,  metamorphic and p l u t o n i c  rocks  rang ing  i n  age 

from P a l e o z o i c  t o  T e r t i a r y .  The a l l o c h t h o n o u s  n a t u r e  f o r  

t h e  I n s u l a r  b e l t  proposed by s e v e r a l  a u t h o r s  ( J o n e s ,  1977; 

Monger and P r i c e ,  1979; Monger and I r v i n e ,  1980) h a s  been 

w i d e l y  a c c e p t e d .  

The S i c k e r  Group is exposed i n  t h r e e  s e p a r a t e  

s t r u c t u r a l  h i g h s  i n d i c a t e d  i n  F i g u r e  3 .  The S a l t s p r i n g  

P r o j e c t  o c c u r s  w i t h i n  t h e  Cowichan-Horne Lake U p l i f t ,  

which e x t e n d s  from Vancouver I s l a n d  a c r o s s  t o  S a l t s p r i n g  

I s l a n d .  



F'igure 3 . 

Geological sketch map of Vancouver Island. 
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TABLE 2 

conglom*rofs, sandstone, rhole 

ALTSPRING I N T R  

(af ter  Mu1 ler,  1981 



s e d i m e n t a r y  rocks  i n  a g g r e g a t e  t h i c k n e s s  ( M u l l e r  , 1981 ) . 
The u n i t  may be c o e v a l  w i t h  t h e  B u t t l e  Lake Formation o r  

s l i g h t l y  o l d e r .  I t  is e s t i m a t e d  t o  b e  500 m t h i c k .  

The B u t t l e  Lake Formation marks t h e  t o p  of t h e  

S i c k e r  Group. I t  is composed d o m i n a n t l y  of l i m e s t o n e ,  

commonly c r i n o i d a l  w i t h  a s s o c i a t e d  c h e r t ,  greywacke,  and 

a r g i l l i t e .  The f o r m a t i o n  is a b o u t  150 t o  450 m t h i c k  

(Fleming -- e t  a l ,  1983 ) . It h a s  been d a t e d  by p a l e o n t o l o g y  

as Middle Pennsylvanian  and E a r l y  Permian ( M u l l e r ,  

1 9 8 0 ) .  

The S i c k e r  Group h a s  been deformed and 

metamorphosed p r i m a r i l y  i n  t h e  g r e e n s c h i s t  f a c i e s .  

F o l d i n g  and t e c t o n i c  f a b r i c s  are v a r i a b l y  deve loped ,  - 

however,  s c h i s t o s e  and l i n e a t e d  rocks  are common. 

Property Geology 

Introduction 

The S a l t s p r  i n g  I s l a n d  g e o l o g y  is comprised 

of  lower  S i c k e r  Group f o r m a t i o n s  i n c l u d i n g  t h e  N i t n a t  and 

Myra Format ions ,  t h e  S e d i m e n t - S i l l  s u c c e s s i o n  and t h e  

S a l t s p r  ing  I n t r u s i o n s .  These are uncomformably o v e r l a i n  

by  t h e  C r e t a c e o u s  Nanaimo Group comprised of s a n d s t o n e  and 

cong lomera te .  

Reconnaissance  g e o l o g i c  mapping c o v e r i n g  abou t  

50 s q u a r e  km ( 1 :  10,000 scale) was conducted  o v e r  t h e  

p r o j e c t - a r e a  ( F i g u r e  4 ) .  An up- to-date  B.C. Government 

Munic ipa l  P lann ing  S e r v i c e s  D i v i s i o n  map of t h e  same scale 

w a s  used f o r  ground c o n t r o l .  S e v e r a l  pace  and compass 

t r a v e r s e s  were conducted i n  a r e a s  of poor a c c e s s ,  and 

minor s h o r e l i n e  work was conducted  a long  t h e  wes te rn  

c o a s t l i n e  o f  S a l t s p r i n g  I s l a n d ,  s o u t h  of  Burgoyne 

Bay. 



D e t a i l e d  mapping (1:2,000 scale) was c a r r i e d  

o u t  o v e r  a p p r o x i m a t e l y  2.5 s q u a r e  km i n  t h e  F u l f o r d  

Harbour a r e a  ( F i g u r e  5 ) .  T h i s  w a s  done t o  e v a l u a t e  an 

a i r b o r n e  c o n d u c t o r  known a s  t h e  Musgrave zone.  Cut l i n e s  

were used f o r  ground c o n t r o l .  

The o u t c r o p  is abundant  o v e r  much of t h e  

t e r r a i n  b u t  o f t e n  bedrock is obscured  by a t h i n  veneer  of 

ground v e g e t a t i o n .  Hand s t r i p p i n g  t h e  v e g e t a t i o n  r e v e a l s  

e x c e l l e n t  q u a l i t y  bedrock e x p o s u r e  f o r  mapping. 

Lithology and Stratigraphy 

Geology of  t h e  S a l t s p r i n g  p r o j e c t  claims is 

shown a t  a  s c a l e  of 1 : 10,000 on F i g u r e  4 .  - - The more 

d e t a i l e d  geo logy  ( 1  :2 ,000) of  t h e  Musgrave anomaly is 

shown on F i g u r e  5. 

~ i v e  Formations were recogn ized  on S a l t s p r  ing  

I s l a n d .  From o l d e s t  t o  younges t  t h e s e  Format ions  are: 

Myra Format ion  (map-unit  1  ) , S a l t s p r  i n g  I n t r u s i o n  

(map-uni t  2 ) ,  Sediment u n i t  (map-unit  3 ) ,  and t h e  Mafic 

I n t r u s i o n  (map-unit  4 ) .  A l l  t h e s e  Format ions  be long t o  

t h e  S i c k e r  Group. The Youngest s t r a t i g r a p h i c  u n i t  is t h e  

E x t e n s i o n - P r o t e c t i o n  Formation (map-unit  5 )  of  t h e  Nanaimo 

Group. 

L i t h o l o g  ical  d e s c r i p t i o n s  of  t h e  mapped u n i t s  

are  g i v e n  i n  Appendix B. The terms gabbro  and d i a b a s e  a r e  

used  synonymously i n  t h i s  r e p o r t .  

The S e d i m e n t - S i l l  u n i t  proposed by Muller  

( 1980)  h a s  been d i v i d e d  i n t o  t h e  Sediment u n i t  (map-unit  

3 )  and t h e  Mafic I n t r u s i o n  u n i t  (map-unit  4 ) .  

Vo lcan ic  rocks of  t h e  Myra Formation (map-unit  

11 ,  occupy t h e  n o r t h e r n  p a r t  of  t h e  S a l t s p r i n g  

p r o j e c t - a r e a  and a r e  c o n s i d e r e d  t o  be of g r e a t e s t  



e x p l o r a t i o n  impor tance;  t h e  s e d i m e n t a r y  rocks  of t h e  

Sediment  u n i t  (map-unit  4 ) ,  l i e  main ly  i n  t h e  s o u t h  and 

w e s t  p a r t  of t h e  p r o j e c t  a r e a .  

V o l c a n i c  rocks  c o n s i s t  o f  f e l s i c  t o  

i n t e r m e d i a t e  t u f f / c r y s t a l  t u f f / l a p i l l i  t u f f ,  minor mass ive  

f e l s i c  f l o w s  o r  hypabyssa l  i n t r u s i o n s  and maf ic  f lows .  

F e l s i c  t u f f s  a r e  commonly l a m i n a t e d  w i t h  l i g h t  g r e e n  and 

p a l e  w h i t e  bands.  Where t h i n l y  bedded,  t h e s e  bands a r e  

o f t e n  u n d u l a t o r y .  

~ a f i c  v o l c a n i c  r o c k s ,  mapped a s  a n d e s i t e ,  

b a s a l t i c - a n d e s i t e ,  and b a s a l t  (map-unit  3 m )  w i t h  one 

e x c e p t i o n ,  a r e  always i n  c l o s e  p r o x i m i t y  t o  rocks  of t h e  

Maf ic  I n t r u s i o n  (map-unit  4 ) .  A good p o r t i o n  may 

t h e r e f o r e  a c t u a l l y  r e p r e s e n t  a c h i l l  margin  t o  a gabbro  

i n t r u s i o n .  During mapping, medium- t o  c o u r s e - g r a i n  s i z e  

was used as t h e  main c r i t e r i a  f o r  d i s c r i m i n a t i n g  between 

t h e s e  two u n i t s .  I f  f u t u r e  e v i d e n c e  p r o v e s  map-unit 3 m 

t o  b e  a c h i l l e d  gabbro  i n t r u s i o n  t h e n  it must be inc luded  

w i t h  map-unit 4a. 

The Mafic v o l c a n i c  rock encoun te red  on t h e  

n o r t h  s i d e  of  t h e  Musgrave Conductor  h a s  d i s t i n c t l y  

d i f f e r e n t  t e x t u r a l  c h a r a c t e r i s t i c s  t h a n  t h e  m a f i c s  

e n c o u n t e r e d  e l sewhere  i n  t h e  Myra Format ion  and Sediment 

S i l l  u n i t .  Th i s  rock-type may r e p r e s e n t  t h e  o l d e r  N i t i n a t  

Format ion  which l i es  a long  s t r i k e  w i t h  it on t h e  west s i d e  

o f  Sansum Narrows. 

The i r o n  f o r m a t i o n ,  on t h e  w e s t  s l o p e  of Mount 

S u l l i v a n ,  is  hos ted  i n  c h l o r i t e  s c h i s t  and l a p i l l i  t u f f .  

J a s p i l i t e  and bedded c h e r t  wi th  t h i n l y  bedded m a g n e t i t e  

and rare,  t h i n  (1-3 mm)  p y r i t e  bands a r e  p r e s e n t  on t h e  

e a s t  s i d e  of t h e  p r o j e c t - a r e a  n e a r  t h e  H o l l i n g ' s  Rhodonite  

Q u a r r y .  A l l  t h r e e  o c c u r r e n c e s  are a p p r o x i m a t e l y  o n - s t r i k e  



with one another and they represent a useful marker 

horizon. 

The Sediment unit (map-unit 3) is composed 

predominantly of black shale. Medium-grained, dark green 

mafic volcanic rock is the subordinate lithology. The 

southwestern half of the project area is underlain by the 

Sediment unit. 

Hypabyssal intrusions abound in the project- 

area. The Saltspring Intrusion (map-unit 2) is a 

holocrystalline, leucocratic quartz porphyry. It is 

present on the north shore of Burgoyne Bay. The Mafic 

Intrusion unit (map-unit 4 ) consists of gabbro/diabase , 
-- 

feldspar-glomerophyric diabase and amphibole pegmatite 

plutons and sills. The unit occurs throughout the Myra 

Formation and Sediment unit. 

Structure 

The volcanic and sedimentary rock succession 

present on the Saltspring project is steeply dipping and 

is interpreted to be overturned and isoclinally folded, as 

shown by the schematic cross-section on Figure 4. Fold 

axes have a shallow plunge to the northwest. 

The succession generally strikes northwest 

with a mean dip of 57" to the southwest. Bedding is 

common in the felsic tuffs and siltstones of the Myra 

Formation. Soft sediment deformation is. locally 

exemplified by load casts and slump structures. Angular 

shale rip-up clasts are locally present and suggest the 

presence of weak marine currents. Facing determinations 

are made difficult by fine-grain size in siltstone, the 

prevalence of laminate-type bedding and by the presence of 

minor fold structures. These determinations in laminated 

siltstones indicate bedding tops to the west, but the 



o v e r a l l  f o l d i n g  geometry is i n s u f f i c i e n t l y  known t o  r e l a t e  

them t o  f o l d  l imbs  i n  t h e  s t r a t i g r a p h y .  

S c h i s t o s i t y  i n  t h e  s h a l e s  of t h e  Sediment u n i t  

(map-unit  3 )  is m o d e r a t e l y  w e l l  deve loped .  I n t e r s e c t i o n s  

o f  s c h i s t o s i t y  and s u b t l e  bedding a r e  rare. 

Two major  f a u l t s  o c c u r  i n  t h e  p r o j e c t  a r e a .  

I n  t h e  n o r t h ,  t h e  F u l f o r d  Harbour F a u l t  o c c u p i e s  t h e  

c e n t r e  of  t h e  Burgoyne Bay-Fulford Harbour V a l l e y  and 

t r e n d s  120'. I n  t h e  s o u t h ,  t h e  Tzuhalem F a u l t  s e p a r a t e s  

t h e  E x t e n s i o n - P r o t e c t i o n  Format ions  from t h e  Sediment 

u n i t .  The Tzuhalem F a u l t  is n o r t h w e s t e r l y  t r e n d i n g  and 

n o r t h e a s t e r l y  d i p p i n g  (Graves ,  1960) .  I t  b r i n g s  i n  

c o n t a c t  a s m a l l  wedge of  t h e  E x t e n s i o n - P r o t e c t i o n  

Format ion  conglomerate  (map-unit  5 ) of  t h e  Nanaimo Group 

w i t h  t h e  Sediment and Mafic I n t r u s i o n  u n i t s  of t h e  S i c k e r  

Group. 

Elsewhere i n  t h e  p r o j e c t - a r e a ,  f a u l t i n g  w a s  

n o t  p e r c e i v e d  as a  major  f e a t u r e .  

Metamorphism 

The Myra Format ion ,  t h e  Sediment  and Mafic 

I n t r u s i o n  u n i t s  on S a l t s p r i n g  I s l a n d  have  been a f f e c t e d  by 

low-grade g r e e n s c h i s t  f a c i e s  metamorphism. 

C o n t a c t  metamorphism w a s  no ted  a d j a c e n t  t o  

g a b b r o i c  i n t r u s i o n s .  I t  p r e d a t e s  r e g i o n a l  metamorphism of 

s e d i m e n t a r y  and v o l c a n i c  rocks  and r e s u l t e d  i n  l o c a l l i z e d  

zones  of s i l i c i f i c a t i o n  and b l e a c h i n g  of c o u n t r y  rock  n e a r  

t h e  i n t r u s i v e  c o n t a c t .  

Veining, Mineralization 

A m a g n e t i t e  i r o n  f o r m a t i o n  on t h e  w e s t  s l o p e  

of  Mount S u l l i v a n  is i n d i c a t e d  on F i g u r e  4 .  I t  s t r i k e s  t o  

t h e  n o r t h w e s t  and is a b o u t  250 m i n  l e n g t h  and 50 m i n  



w i d t h .  T h i s  showing c o n s i s t s  of m a g n e t i t e  i n  bands  up t o  

10  c m  t h i c k  wi th  i n t e r b e d s  ( 2 . 3  c m )  o f  c h e r t y  material and 

d u l l  red j a s p e r .  S o f t  sed iment  d e f o r m a t i o n  h a s  r e s u l t e d  

i n  e l l i p t i c a l  t o  o b l a t e  j a s p e r  c l a s t s  h o s t e d  i n  a g r a n u l a r  

m a g n e t i t e .  S p e c u l a r i t e  o c c u r s  l o c a l l y  i n  a s s o c i a t i o n  w i t h  

m a g n e t i t e .  Randomly o r i e n t e d ,  b a r r e n  w h i t e  q u a r t z  v e i n s  

( u p  t o  2  c m  i n  w i d t h )  c u t  t h e  i r o n  f o r m a t i o n  a t  a l l  

a n g l e s .  N e i t h e r  t h e y  nor  t h e  h o s t  r o c k  d i s p l a y  enr ichment  

i n  p r e c i o u s  o r  b a s e  metals (Appendix C,  s amples  AB 

1681 1-AB 16817) .  Two samples  of " s o l i d  i r o n  o r e "  a ssayed  

by t h e  Department of Mines ( 1 9 1 8 )  r e v e a l e d :  

Sample 1  30% Tr 0.2% 53.3% n i l  
Sample 2 39.5% Tr 1.02% 3 4  % n i l  

The 1918 Annual Repor t  o f  t h e  M i n i s t e r  of 

Mines s t a t e d ,  " t h e r e  are o t h e r  o u t c r o p p i n g s  exposed by 

smaller open-cuts  i n  which t h e  m i n e r a l i z a t i o n  is composed 

p r i n c i p a l l y  of p y r r h o t i t e ,  w i t h  v e r y  l i t t l e  copper  

s u l p h i d e  o r e  a s s o c i a t e d .  " These open c u t s  were n o t  

l o c a t e d .  

An o c c u r r e n c e  of j a s p e r - h e m a t i t e - r i c h  mudstone 

s i l t s t o n e  ( P l a t e  2 )  and m a g n e t i t e - r i c h  m u d s t o n e / s i l t s t o n e ,  

i n t e r m i t t e n t l y  exposed over  1  km, w a s  found by d e t a i l e d  

mapping on t h e  upper s l o p e s  of t h e  Musgrave g r i d .  T h i s  

i r o n  f o r m a t i o n  l i e s  f o u r  k i l o m e t r e s  t o  t h e  s o u t h e a s t  of 

and e s s e n t i a l l y  a long s t r i k e  w i t h  t h e  Mount S u l l i v a n  

p r o s p e c t .  Th i s  o c c u r r e n c e ,  shown as I F  on F i g u r e s  4 and 

5 ,  c u l m i n a t e s  1  km f a r t h e r  t o  t h e  s o u t h e a s t  i n  a  w e l l  

known r h o d o n i t e  d e p o s i t ,  t h e  H o l l i n g s  Rhodoni te  Q u a r r y  

( F i g u r e  4 ) .  



Plate 2 

Jaspilite bifurcating 
barren - white quartz veins 
occupy spaces between 
tectonically brecciated 
Jasper fragments. 
Line E 8+60 - 8+70W 
DM-941-84-438 



The exposure  i n  t h e  r h o d o n i t e  q u a r r y  is abou t  

20 m by 10 m. Exposed is mass ive ,  f l e s h  p i n k  r h o d o n i t e  

c u t  by randomly o r i e n t e d ,  narrow, p a l e  brown ( r h o d o n i t e ? )  

v e i n l e t s  ( 5  t o  10 mm, 2 % ) .  The hanging w a l l  ( ? )  c o n s i s t s  

o f  r h y o l i t i c  t u f f  and narrow beds  ( 1 0  c m )  of m a g n e t i t e ,  

j a s p e r  and medium g r e e n  c h e r t .  P y r i t e  o c c u r s  a s  

d i s s e m i n a t i o n s ,  e x h i b i t s  bedding f e a t u r e s  and a c c o u n t s  f o r  

up t o  10% o f  t h e  rock.  

samples  of  p y r o l u s i t e - r h o d o n i t e  from t h e  

q u a r r y  r e v e a l e d  low v a l u e s  i n  b a s e  and p r e c i o u s  metals, 

b u t  h i g h  v a l u e s  i n  Mn ( 1 9 %  t o  2 1 % )  and B a  (5 ,500 ppm). 

An a u r i f e r o u s  q u a r t z  v e i n ,  l o c a t e d  i n  t h e  

E c o l o g i c a l  Rese rve  a long  Mountain Road n e a r  Cape Keppel,  

had a n  i n c l i n e d  a d i t  sunk d u r i n g  t h e  1 9 3 0 ' s  o r  1 9 4 0 ' s .  

T h i s  v e i n  p lunges  32" t o  t h e  n o r t h  and c o n t a i n s  

s i g n i f i c a n t  Au v a l u e s  (2 .0  t o  3.4 ppm as i n d i c a t e d  by 

samples  AB 16822 t o  16824, Apendix C). It  l ies  c l o s e  t o  

t h e  gabbro  c o n t a c t .  

~ a s s i v e ,  mi lky-whi te  q u a r t z  v e i n s ,  found 

s p o r a d i c a l l y  on t h e  c l a i m s ,  show c l o s e  a s s o c i a t i o n  t o  t h e  

m a r g i n s  of t h e  gabbro.  Vein wid ths  r ange  from 30 t o  100 

c m .  The v e i n s  sometimes c o n t a i n  minor s u l p h i d e s  (less 

t h a n  p y r i t e ,  c h a l c o p y r i t e ,  p y r r h o t i t e ) .  

GEOPHYSICS 

Introduction 

R e s u l t s  from a n  i n i t i a l  a i r b o r n e  

e l e c t r o m a g n e t i c  s u r v e y ,  are covered  s e p a r a t e l y  i n  a 
c o n t r a c t o r  I s  r e p o r t  by Q u e s t o r  Surveys  Ltd.  (Konings ,  

1 9 8 4 ) .  The a i r b o r n e  s u r v e y  was done w i t h  t h e  h e l i c o p t e r  

INPUT sys tem.  Th i s  r e p o r t  w i l l  cover  t h e  fol low-up ground 

g e o p h y s i c a l  s u r v e y s  wi th  some comments on t h e  r e l a t i o n s  t o  

t h e  a i r b o r n e  results. 



A t o t a l  of 9 .5  kms of  ground e l e c t r o m a g n e t i c  

s u r v e y  w a s  completed.  Ground magne t i c  s u r v e y s  amounted t o  

Comments on Results of Airborne Survey 

A p e r u s a l  of t h e  a i r b o r n e  e l e t r o m a g n e t i c  and 

magne t i c  s u r v e y  d a t a  combined w i t h  p r e l i m i n a r y  g e o l o g i c a l  

r e c o n n a i s s a n c e ,  i n d i c a t e d  t h a t  zones 6C and 6D ( r e f e r r e d  

t o  as t h e  Musgrave c o n d u c t o r s  i n  t h i s  r e p o r t )  were t h e  

p r i o r i t y  fol low-up t a r g e t s .  Only t h e  Musgrave c o n d u c t o r s  

r e c e i v e d  ground g e o p h y s i c a l  s u r v e y s .  V i s u a l  i n s p e c t i o n  of  

t h e  a r e a  around a i r b o r n e  anomal ies  37D and 7A s t r o n g l y  

s u g g e s t s  c u l t u r a l  (man-made) s o u r c e s .  Anomaly 7A a p p e a r s  

t o  be  a well-grounded s tee l  f e n c e .  Anomaly 37D a p p e a r s  t o  

b e  a p o w e r l i n e ,  b u t  may w a r r a n t  a second i n s p e c t i o n .  Zone 

13F a p p e a r s  t o  be of such  l i m i t e d  s i z e  t h a t  fo l low-up is 

n o t  war ran ted  a t  t h i s  t i m e .  

Numerousr weak r e s p o n s e s  were recorded  i n  t h e  

Sediment  u n i t  on t h e  s o u t h  s i d e  of t h e  p r o p e r t y .  These 

are n o t  of i n t e r e s t  a t  t h i s  t i m e  due t o  t h e  n a t u r e  of t h e  

geo logy .  

Data Presentation 

The d a t a  is p r e s e n t e d  i n  p r o f i l e  form a t  a 

scale of 1 :2 ,00Q,  superimposed on t h e  topography  f o r  each 

l i n e  ( F i g u r e  7a  t o  7 k ) .  T h i s  t y p e  of p r e s e n t a t i o n  can be 

r e g a r d e d  a s  a  s e r i e s  o f  s e c t i o n s .  C o r r e l a t i o n  between 

l i n e s  i s  a t  times t e n u o u s  due  t o  t h e  200 meter l i n e  

s e p a r a t i o n .  A p l a n  v iew of t h e  Musgrave c o n d u c t o r s '  

s p a t i a l  p o s i t i o n  is prov ided  a t  a scale of  1:10,000 

( F i g u r e  6 ) .  

A l l  e l e c t r o m a g n e t i c  d a t a  is p r e s e n t e d  i n  

p e r c e n t  of  t h e  pr imary  f i e l d  s t r e n g t h  ( a t  a scale of 1 c m  

= 2 0 % ) .  



Magnetic data is total field, as provided by 

the high resolution Scintrex Proton magnetometers. This 

data is generally plotted in profile form at a scale of 

1 cm = 100 nanotesla. 

Survey Procedure 

Equipment 

1 - Apex Parametrics Maxmin I1 electromagnetic system .. 
1 - Apex Parametrics Maxmin 111 electromagnetic system 
1 - Scintrex MP 3 magnetometer 
1 - Scintrex 1.G.S.-2 data acquisition system configured 

to be a base-station magnetometer. 

In the area of anomalies 6C and 6D the heavily 

forested hillside has dense undergrowth which necessitated 

line cutting. A grid of 10 lines, orientated N 40E and 

spaced approximately 200 metres apart, was established 

over zones 6C and 6D. This grid is known as the Musgrave 

conductor zone. These lines are perpendicular to the 

assumed strike of the Myra Formation rocks. The ten 

lines, labelled A to J, were chained independently of each 

other. In addition, anomaly D l  on airborne line 10210S, 

had one line cut over it. Here, severe powerline noise 

prevented the collection of any meaningful electromagnetic 

data; however, the magnetic data was acceptable. 

Reinterpretation of this airborne anomaly shifted its 

location eastward toward the lower end of the cut line. 

This anomaly is too close to the power line to be 

confidently evaluated on the ground. 

All cut lines were chained with corrections 

for the slope. These corrections ensure a station 

separation of 20 metres in the horizontal dimension. 

Topographical profiles of each line were also created to 

provide the information necessary for coil orientation 



(horizontal coplanar coils) and to assist in the 

subsequent interpretation of the data. 

Horizontal coplanar loop electromagnetic 

surveying was completed using various coil separations 

(80, 120 and 200 metres) and various fequencies (3555 HZ, 

1777 Hz and 888Hz). The higher frequencies are necessary 

to detect and to resolve poor conductors. Electromagnetic 

readings were taken at 20-metre intervals along the lines 

and appropriate corrections for coil separation 

variations were applied to each in-phase reading. 

The lighter, Maxmin II was used for the 80- 

and 120-metre coil separation work. The more powerful 

Maxmin I11 was used for the 200-metre coil separation work 

to maintain good signal-to-noise ratio. Note that depth 

of investigation is primarily a function of coil 

separation. 

Magnetic (total field strength) readings were 

taken at 10-metre intervals along all lines. During the 

course of the magnetic survey, a base station magnetometer 

was run continuously to monitor the diurnal shift of the 

earth's magnetic field. The portable magnetometer was 

used with the sensor attached to a tall staff to ensure 

against errors created by magnetic objects on the 

operator. Both the portable and base station 

magnetometers were total-field, microprocessor-controlled 

instruments capable of performing automatic diurnal 

corrections and plotting when connected to each other and 

to a suitable printer. The base field chosen for the 

survey was 56300 nanotesla. 

Due to a minor malfunction of the base station 

magnetometer, the data for lines J, G and F were not 

automatically correctable. The diurnal change during the 



d a y  t h a t  t h e s e  l i n e s  were read  was a l s o  moni tored  by t h e  

p o r t a b l e  u n i t  and found t o  be less t h a n  20 n a n o t e s l a ,  t h u s  

t h e  d a t a  was a c c e p t e d .  

L i n e s  C and D have  n o t  y e t  r e c e i v e d  

magnetometer coverage .  

Discussion of Results 

Due t o  t h e  microwave and r a d i o  t r a n s m i t t e r s  

l o c a t e d  i n  t h e  c e n t r e  of t h e  p r o p e r t y ,  a  h i g h  l e v e l  of 

e l e c t r o m a g n e t i c  n o i s e  e x i s t s  i n  t h e  s u r v e y  area. 

T h e r e f o r e ,  m a i n t a i n i n g  e x c e l l e n t  s i g n a l - t o - n o i s e  r a t i o s  i n  

t h e  H.L.E.M. work was i m p o r t a n t .  

The a i r b o r n e  magne t i c  d a t a  shows t h a t  o n l y  a 

p o r t i o n  of  t h e  rocks  mapped as g a b b r o / d i a b a s e  have  a h i g h  

m a g n e t i c  s u s c e p t i b i l i t y .  Some of  t h e  s t r o n g e r  a i r b o r n e  

m a g n e t i c  anomal ies  a r e  r e l a t e d  t o  a n d e s i t e  f lows .  

C l e a r l y ,  t h e  magne t i c  s u s c e p t i b i l i t y  of t h e s e  rocks  

depends  on t h e i r  m a g n e t i t e  c o n c e n t r a t i o n .  

The S u l l i v a n  m a g n e t i t e -  j a s p e r  showing is n o t  

o b v i o u s  on t h e  a i r b o r n e  magne t i c  map, p r o b a b l y  because  of 

i t s  s m a l l  s i z e  and i t s  p r o x i m i t y  t o  t h e  magne t i c  gabbro  

immedia te ly  t o  t h e  s o u t h .  

The poor q u a l i t y  a i r b o r n e  c o n d u c t o r s  

n e c e s s i t a t e d  t h e  use  of a ground t e c h n i q u e  s e n s i t i v e  t o  

poor  c o n d u c t i v i t y .  The 3555 f r e q u e n c y  of  t h e  Maxmin I1 on 

t h e  h o r i z o n t a l  c o p l a n a r  l o o p  mode is i d e a l  f o r  t h i s  job. 

V.L.F. s u r v e y i n g  would a l s o  be  e f f e c t i v e  b u t  would, 

r e q u i r e  e x t e n s i v e  f i l t e r i n g  t o  remove t e r r a i n  

e f f e c t s  . 
The Musgrave c o n d u c t o r  zone c o n s i s t s  of two 

p a r a l l e l  conduc to r s  ( # I  and # 2 )  a p p r o x i m a t e l y  200 metres 

a p a r t  a t  t h e  s o u t h e a s t  end of t h e  g r i d .  These two 



c o n d u c t o r s  may converge  f a r t h e r  t o  t h e  s o u t h e a s t .  The 

I r o n  Format ion ,  Rhodonite  Q u a r r y  and c o n d u c t o r s  are much 

c l o s e r  t o  each o t h e r  i n  t h e  s o u t h e a s t  c o r n e r  of t h e  

p r o p e r t y .  Conductor #1 h a s  r e c e i v e d  t h e  most work t o  

d a t e .  T h i s  conduc to r  is o v e r  2 km l o n g .  A i r b o r n e  E.M. 

r e s u l t s  s u g g e s t  t h e  zone p r o b a b l y  d o e s n ' t  ex tend  more t h a n  

a b o u t  200 m e t r e s  NW of L i n e  A. The S o u t h e a s t  e x t e n t  is 

n o t  known and f u r t h e r  work is c e r t a i n l y  war ran ted  

s o u t h e a s t  of  L ine  J. 

Musgrave conduc to r  #1 i s  nar row (1-2 metres i n  

w i d t h )  and g e n e r a l l y  h a s  weak c o n d u c t i v i t y .  The 

q u a d r a t u r e  H.L.E.M. d a t a  s u g g e s t  t h a t  t h a t  t h e  w i d t h  may 

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

t h i c k n e s s  o c c u r s  on L i n e s  E,  F, G and H .  The c o n d u c t i v i t y  

t h i c k n e s s  p r o d u c t s  a r e  around 1-5 s i e m e n s .  The conduc to r  

is h o s t e d  i n  rocks  v a r y i n g  from r h y o l i t e  t u f f  t o  b l a c k  

s i l t s t o n e .  A m o d e r a t e - s t r e n g t h  z i n c  and s i l v e r ,  s o i l  

geochemica l  anomaly is a s s o c i a t e d  w i t h  t h e  c o n d u c t o r .  

The a t t i t i d e  of  Musgrave c o n d u c t o r  #1 is 

a p p r o x i m a t e l y  60" t o  t h e  SW, however,  a t  L i n e s  F and G ,  

t h e  d i p  a p p e a r s  t o  change t o  s t e e p l y  NE. Geology i n  t h i s  

a r e a  i n d i c a t e s  d i r e c t i o n a l  change and a t h i c k e n i n g  of t h e  

s t r a t i g r a p h y .  The conduc to r  is a l s o  d i r e c t l y  a s s o c i a t e d  

w i t h  an  i n t e r e s t i n g ,  modera te  s t r e n g t h  magne t i c  anomaly. 

Conduc t ive ,  magnet ic  zones g e n e r a l l y  are i n d i c a t i v e  of 

p y r r h o t i t e  m i n e r a l i z a t i o n .  

Musgrave conduc to r  # l a ,  a p p e a r s  as a small 

d i s t o r t i o n  on t h e  s o u t h  f l a n k  of t h e  Musgrave #1 p r o f i l e s  

f o r  L i n e  B. The n a t u r e  of t h i s  r e s p o n s e  s u g g e s t s  a ve ry  

c o n d u c t i v e  non-magnetic, rod-shaped c o n d u c t o r  of  l i m i t e d  

s t r i k e  e x t e n t ,  pe rhaps  t h e  p inched-out  nose  of  a f o l d .  



This  conductor l ies i n  ve ry  s i l i c a - r i c h  rock mapped as 

r h y o l i t i c  t u f f .  

Musgrave conductor #2 a l s o  l ies  i n  i n t e r e s t i n g  

geology,  however, it h a s  on ly  been p a r t i a l l y  o u t l i n e d  on 

t h e  ground and no s o i l  geochemical work has  covered it t o  

d a t e .  

Overburden i s  l e s s  t h a n  2  o r  3 metres  t h i c k  on 

t h e  g r i d .  Outcrop a r e a s  a r e  f r e q u e n t .  The Musgrave 

conduc to r s  probably subcrop below t h e  overburden.  

The l a r g e  c o i l  s e p a r a t i o n  work d i s t o r t s  

sha l low conductors .  The l i m i t e d  amount of completed l a r g e  

c o i l  s e p a r a t i o n  work does not  i n d i c a t e  t h a t  c o n d u c t i v i t y  

t h i c k n e s s  improves a t  depth.  I f  e v a l u a t i o n  of t h e  shal low 

conduc to r s  is encouraging,  f u r t h e r  l a r g e  c o i l  s e p a r a t i o n  

work w i l l  be warranted.  This  would, however, be based 

f i r s t  on a re -eva lua t ion  of t h e  e x i s t i n g  INPUT d a t a  over 

t h e  g r i d .  

GEOCHEMISTRY 

Introduction 

Soil sampling 

The geochemical s o i l  su rvey  conducted on t h e  

S a l t s p r i n g  p r o j e c t  was of a supplementary n a t u r e  t o  

de te rmine  whether a  base metal  a s s o c i a t i o n  w a s  p r e s e n t  

wi th  t h e  Musgrave conductor .  The sampling was s e l e c t i v e ,  

r e s t r i c t e d  t o  s o i l  coverage of t h e  conductor  zone. 270 

s o i l  samples were c o l l e c t e d .  

Sampling of t h e  B-Fe s o i l  hor izon  was c a r r i e d  

o u t  a t  20 m i n t e r v a l s  a long  c u t  l i n e s  B through I on t h e  

Musgrave Grid (F igu re  8 ) .  Samples were a l s o  c o l l e c t e d  a t  

30 m i n t e r v a l s  along a  pace and compass l i n e  bea r ing  315" 



about  100 m e a s t  of t h e  Musgrave Road and a long t h e  road 

i t s e l f ,  i n  a d i r e c t i o n  p a r a l l e l i n g  t h e  s l o p e .  

S o i l  hor izon development is e x c e l l e n t  i n  t h e  

v i c i n i t y  of t h e  Musgrave Anomaly Grid .  The B-Fe hor izon  

i s  commonly as l i t t l e  a s  2  c m  below t h e  o rgan ic - r i ch  A 

h o r i z o n  and i n  some p l a c e s ,  is up t o  4 0  c m  t h i c k .  

S o i l  sampling was c a r r i e d  o u t  by us ing a s o i l  

mat tock.  Co l l ec t ing  s i x t y  t o  seventy  samples per  man-day 

w a s  cons idered  good progress .  

Samples were c o l l e c t e d  i n  Kraft  paper 

enve lopes ,  p a r t i a l l y  d r i e d  a t  room tempera ture ,  and 

d e l i v e r e d  t o  Acme ~ n a l y t i c a l  L a b o r a t o r i e s  Ltd. ( A c m e )  , 
Vancouver. The samples were d r i e d  a t  60°C, s i eved  t o  -80 

mesh and analysed.  A l l  pu lp  and o v e r s i z e  were r e t a i n e d .  

The -80 mesh f r a c t i o n  w a s  ana lysed  as 

fo l lows: -  a  0.500 g  sample w a s  d i g e s t e d  wi th  3 m l  of a 

3: 1 :3 s o l u t i o n  of HCl-HN03-M2 a t  95OC f o r  one hour and 

d i l u t e d  t o  10 m l  with water .  The s o l u t i o n  w a s  then  

ana lysed  by i n d u c t i v e l y  coupled plasma (ICP) f o r  Ag, Cu, 

Pb, Zn and Mn. Using t h e  same sample p r e p a r a t i o n  as 

above,  Atomic Absorption Spectrometry  (AA) a n a l y s i s  w a s  

performed f o r  Au on a l t e r n a t e  samples.  A l a r g e r  sample 

( 10 g ) w a s  used i n  t h i s  case .  

Rock Sampling 

Rock geochemical sampling is mainly r e s t r i c t e d  

t o  t h e  ou tc rops  found on t h e  Musgrave Anomaly Grid ,  b u t  26 

samples were c o l l e c t e d  from s i t e s  s c a t t e r e d  a c r o s s  t h e  

p r o j e c t  area. A t o t a l  of 7 4  rock samples was c o l l e c t e d .  

Loca t ions  a r e  p l o t t e d  on t h e  geology map ( F i g u r e s  4 and 

5). 



Sample masses ranged from 0.5 t o  4 kg of 

unweathered m a t e r i a l .  A l l  samples were p u l v e r i z e d  t o  -100 

mesh. Cu, Pb, Zn, Ag and Mn were a n a l y s e d  by ICP and A24 

w a s  used t o  a n a l y s e  f o r  Ba and Au. A c m e  performed major  

o x i d e  whole rock a n a l y s e s  by ICP on two samples .  X-Ray 

Assay L a b o r a t o r i e s  Limi ted  (X-RAY) of Don M i l l s ,  O n t a r i o ,  

per formed whole rock a n a l y s i s  by X-ray f l u o r e s c e n c e  (XRF) 

and 35-element a n a l y s i s  by n e u t r o n  a c t i v a t i o n  ( N A A )  and 

d i r e c t  c u r r e n t  plasma a n a l y s i s  (DCP) on 5 samples  

(Appendix C ) .  

Analyt ica l  Control 

~ n a l y t i c a l  c o n t r o l  was m a i n t a i n e d  t h r o u g h  t h e  

u s e  of Kidd C r e e k ' s  i n t e r n a l  s t a n d a r d  SB-B f o r  each  b a t c h  

o f  t w e n t y  s o i l  samples s u b m i t t e d .  Comparisons between 

A c m e ' s  ICP r e s u l t s  and t h e  Bondar-Clegg's  AA r e s u l t s  are 

p r e s e n t e d  i n  Tab les  5 and 6,  which show t h a t  t h e  Mn 

a n a l y s i s  by ICP r e a d  c o n s i s t e n t l y  h i g h e r  t h a n  t h e  a c c e p t e d  

s t a n d a r d  v a l u e  g i v e n  i n  Tab le  6. 

Resul ts  

Presentation 

The l o c a t i o n  of a l l  s o i l  geochemical  samples  

is  shown on F i g u r e  8.  S o i l  geochemical  r e s u l t s  a r e  

p r e s e n t e d  on F i g u r e s  9 ,  10. 

~ e o c h e m i c a l  r e s u l t s  f o r  rock  and s o i l  are 

l i s t e d  i n  Appendix C and s tat is t ics  a r e  condensed i n  

T a b l e s  3 t o  5. L i t h o l o g y  f o r  r o c k  samples  may be 

d e t e r m i n e d  from t h e  geo logy  maps ( F i g u r e s  4 and 5 ) .  

Computer p r i n t - o u t  r e p o r t s  f o r  whole-rock a n a l y s i s  are 

g i v e n  i n  Appendix F. 



The methods used f o r  the d e t e r m i n a t i o n  of 

" s t r o n g "  and "weak" s o i l  geochemical  anomaly t h r e s h o l d s  

are  d i s c u s s e d  i n  Appendix D. 

Soil Anomalies 

The most s i g n i f i c a n t  geochemical  s o i l  anomaly 

c o n s i s t s  of  t h r e e  r e l a t e d  weak t o  s t r o n g  Zn anomal ies  

which l i e  a long  t h e  Musgrave Road between L i n e s  H and J.  

( F i g u r e  9 ) .  These anomal ies  c a r r y  v a l u e s  r ang ing  between 

400 and 1100 ppm Zn. The s t r o n g e s t  of  t h e  anomalous s o i l  

zones  on L i n e  J i s  open t o  t h e  s o u t h w e s t .  This group  of 

Zn s o i l  anomal ies  a l s o  shows a few s c a t t e r e d ,  weak Cu and 

Ag v a l u e s ,  and is a s s o c i a t e d  d i r e c t l y  w i t h  t h e  EM 

c o n d u c t o r .  I t  is u n d e r l a i n  a t  t h i s  l o c a l i t y  by a narrow 

band of b l a c k  s i l t s t o n e ,  n e a r  i t s  c o n t a c t  w i t h  f e l d s p a r  

c r y s t a l  t u f f  t o  t h e  n o r t h e a s t  and gabbro  t o  t h e  sou thwes t .  

S e v e r a l  s m a l l e r  Zn s o i l  anomalous zones  a r e  s c a t t e r e d  

n o r t h w e s t  a l o n g  t h e  same c o n d u c t i v e  h o r i z o n  a s  shown i n  

F i g u r e  9 .  These s o i l  anomal ies  show similar weak Cu and 

Ag a s s o c i a t i o n  h e r e  and t h e r e .  No c u l t u r a l  c o n t a m i n a t i o n  

was no ted  d u r i n g  t h e  s o i l  s u r v e y  s o  t h a t  t h e  Zn anomal ies  

are  presumed t o  r e f l e c t  z i n c  and r e l a t e d  p o s s i b l y  weak 

Cu-Ag m i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  t h e  c o n d u c t i v e  

zone .  

A s i n g l e  Pb anomalous sample  (60 ppm) a t  abou t  

34+00W, L i n e  G, is accompanied by a  weak Cu ( 165 ppm) and 

a s t r o n g  Mn (6642 ppm) anomaly. I t  o c c u r s  w i t h i n  

c e n t i m e t r e s  of t h e  m a g n e t i t e  i r o n - f o r m a t i o n .  

The o n l y  s t r o n g  Au anomaly (50 ppb)  i n d i c a t e d  

by a  s i n g l e  sample is l o c a t e d  a b o u t  80 m s o u t h  of 27+20W, 

L i n e  C. I t  is a s s o c i a t e d  w i t h  a  s t r o n g  Zn sample (702 

ppm) and o v e r l i e s  r h y o l i t i c  t u f f  a l o n g  t h e  e x t e n s i o n  of 



Table 3 Definition of 

Strong 

> 1.6 

> 60 

> 200 
> 500 
> 50 

> 600 

Soil Geochemical 

Weak 

> 0.7 
> 20 

> 100 

>3500 

n/a 

> 300 

Anomalies 

Background 

0.3 

7 

36 

880 

10 

110 

Table 4 Statistics on Soil Geochemical Results 

n max min x 4 d 
Ag (ppm) 225 1.5 0.1 0.3 0.3 0.2 

Au (ppb) 110 50 5 6 7 5 

Cu (ppm) 226 207 10 43 36 27 

Mn (ppm) 226 6446 231 1050 880 771 

Pb (ppm) 227 47 1 12 10 8 

Zn (ppm) 226 1151 27 172 110 175 

Table 5 Statistics on Rock Geochemical Results 

n max min x 4 
Ag (ppm) 68 1.9 0.1 0.3 0.1 

Au (ppb) 66 3400 5 6 5 

Ba (ppm) 59 5480 9 117 100 

Cu (ppm) 66 1874 1 35 13 

Pb (ppm) 68 32 1 8 6 

Zn (ppm) 66 153 2 52 45 

n=number of samples 
max = maximum value 
min = minimum value 
x = arithmetic mean 
b =median 
U = standard deviation 



Table 6 Statistics on Reference Sample SB-B 
Analysis by Acme Analytical Eaboratonries Ltd.. 

Vancouver, BoCo 

n max min x Q d 

Ag (ppm) 12 0.3 0.1 0.15 0.1 0.07 

Au(ppb) 9 5 5 5 5 0 

Cu (ppm) 12 194 122 175 182 20 

Mn (ppm) 12 408 259 343 348 38 

Pb (ppm) 12 37 20 27 25 6 

zn (ppm) 12 98 60 85 87 10 

Table 7 Statistics on Reference Sample SB-B 
Analyses by Bondar-Clegg, Ottawa 

n max min x 

Ag (ppm) 15 0.1 (0.1 (0.1 

Au(ppb) - - - - 
Cu (ppm) 15 168 157 163 

Mn (ppm) 15 270 255 263 

Pb (ppm) 15 28 22 25 

Zn (ppm) 15 8 1 75 78 

n=number of samples 
max = maximum value 
min = minimum value 
x = arithmetic mean 
Q = median 
a = standard deviation 



t h e  Musgrave conduc to r .  A weak s i n g l e  sample Au anomaly 

( 3 0  ppb)  a t  2+40W, L ine  E,  is accompanied w i t h  a weak Cu 

anomaly (101 ppm) . It  o v e r l i e s  r h y o l i t i c  t u f f  and a 

w e s t e r l y  d i p p i n g  EM c o n d u c t o r .  

S e v e r a l  Mn anomalous s o i l  samples  were t a k e n  

between 30 and 130 m e a s t  of t h e  Musgrave Road on L i n e s  D 

and E .  They a r e  i s o l a t e d ,  s m a l l  a n o m a l i e s ,  t h e  s t r o n g e s t  

o f  which a t  2+20E on L ine  E i s  20 m downslope from weak Cu 

and Au v a l u e s  i n  s o i l .  The s o u r c e  of  anomalous Mn i n  s o i l  

is unknown. Immedia te ly  downslope o f  a t h i n  m a g n e t i t e  

i r o n  f o r m a t i o n  on t h e  upper p a r t  of  L i n e s  I and F, Mn 

d i s p l a y s  v a l u e s  of  4275 ppm and 6642 ppm, r e s p e c t i v e l y .  A 

weak Cu anomaly ( 165 ppm) is a s s o c i a t e d  w i t h  Mn on L ine  F. 

Two i s o l a t e d  Cu anomalous samples  o c c u r  abou t  20 m ups lope  

o f  t h e  o c c u r  abou t  20 m u p s l o p e  of  t h e  i r o n  f o r m a t i o n  on 

L i n e  I .  The samples were t a k e n  i n  p r o x i m i t y  t o  d i a b a s e ,  

and s o  c o u l d  r e f l e c t  c h a l c o p y r i t e  m i n e r a l i z a t i o n  i n  q u a r t z  

v e i n s .  

Rock sampling resul t s  

Most of t h e  rock samples  were c o l l e c t e d  t o  

d e t e r m i n e  t h e  p r e s e n c e  o f  b a s e ,  p r e c i o u s  m e t a l  and 

manganese c o n t e n t .  

TWO s i g n i f i c a n t  f i n d i n g s  emerged. The i r o n  

f o r m a t i o n  c o n t a i n s  l o c a l l y  anomalous Mn c o n t e n t  w i t h  no 

b a s e  metal a s s o c i a t i o n  and p o s s i b l y  Ba-enrichment.  

The q u a r t z  v e i n  upon which a n  a d i t  was d r i v e n  

i n  t h e  Cape Keppel a r e a  c o n t a i n s  s i g n i f i c a n t  Au and minor 

Cu v a l u e s .  

The anomalous samples  w i t h  e x p l a n a t i o n s  a r e  

l i s t e d  i n  T a b l e  8 .  



APPENDIX B 

LITEOLOGICAL DESCRIPTIONS OF MAPPED ROCK-WPES 

Unit 5a Polymictic conglomerate 

P o l y m i c t i c  cong lomera te  w a s  mapped n o r t h e a s t  

o f  Cape Keppel on t h e  n o r t h  s i d e  of South  Mount Tuam Road. 

Mat r ix - suppor ted  clasts ( 2  t o  40 c m ,  5 0 % )  are rounded and 

c o n s i s t  of  c h e r t ,  d i o r i t e  and j a s p e r  m a g n e t i t e .  The 

m a t r i x  is b e i g e  t o  l i g h t  g r e e n ,  and psammit ic  i n  n a t u r e .  

G r a n u l e s  of q u a r t z ,  s h a l e  and s a n d s t o n e  (<4mm, < 2 0 % )  a r e  

randomly d i s t r i b u t e d  t h r o u g h o u t  t h e  f i n e - g r a i n e d  

groundmass.  J a s p e r  clasts ( 3 5 % )  are composed .of a n g u l a r  

j a s p e r  f r a g m e n t s  ((10 m ,  4 0 % ) ,  s u p p o r t e d  i n  a mass ive ,  

g rey-whi te  c r y p t o c r y s t a l l i n e  quartz-magnet  i t e  m a t r i x .  

Bedding is r a r e .  

Unit Sb Siltstone 

S i l t s t o n e  is a  b l a c k  t o  d a r k  g r e y ,  

f i n e - g r a i n e d  g r i t t y  t e x t u r e d  rock.  ~ o c a l ' l y ,  d a r k  and 

l i g h t - g r e y  bedding is d i s p l a y e d  on f  r a c t u r e / j o i n t  f a c i e s .  

I t  is l o c a l l y  c a l c a r e o u s ,  w i t h  c a r b o n a t e  e x i s t i n g  a s  

a p h a n i t i c  i n t e r s t i t i a l  g r a i n s  ( < 2 % ) .  

Unit '4a Gabbro/Diabase 

~ a b b r o / d i a b a s e  of t h e  ma£ i c  i n t r u s i o n  u n i t  is 

m a s s i v e ,  medium g r e e n ,  and f i n e -  t o  c o a r s e - g r a i n e d .  

P l a g i o c a l s e  and a c t i n o l i t e  (0.5-10 mm, 50:50) p h e n o c r y s t s  

a r e  s u b h e d r a l  b locky t o  e u h e d r a l  l a t h - l i k e .  They a r e  

randomly d i s t r i b u t e d  t h r o u g h o u t  a  f i n e - g r a i n e d  s u b o p h i t i c  

t e x t u r e d  m a t r i x  of i d e n t i c a l  minera logy .  Massive 

e q u i g r a n u l a r  p h a s e s  w i l l  c o n t a i n  minor i n t e r s t i t i a l  

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



TABLE 8. ANOMALOUS ROCK SAXPLES 

Sample Result Locat ion Remarks 

AB 16819 1203  ppm Cu southwest  p r o j e c t - a r e a  on R e f l e c t s  copper con ten t  of weak, malach i te -  
MUS c la im.  mine ra l i zed  q u a r t z  ve in  m a t e r i a l .  Negl ig ib le  

p rec ious  metal con ten t .  

AB 16822 4298  ppm Cu east of o ld  a d i t  be s ide  Quar t z  ve in  m a t e r i a l  wi th  p y r i t e  and 
20.0 ppm Ag Mountain Road, near  Cape malach i te .  Presence of Au and minor Ag 
3400 ppb Au Keppel . i n d i c a t e d .  

1074 pprn Cu 
12.5 pprn Ag 
2000 ppb Au 

3209 pprn Cu 
9.4 pprn Ag 
125 ppb Au 

211600 pprn Mn 

186466 pprn Mn 

southwest  w a l l  of a d i t ,  a in or disseminated p y r i t e  and c h a l c o p y r i t e .  
same l o c a l i t y .  Presence of Au and minor Ag i n d i c a t e d .  

face of s a m e  a d i t .  Bar ren t  white q u a r t z  m a t e r i a l .  Presence of 
copper i n d i c a t e d .  

Hol l ings  Rhodonite Quar ry  Samples of rhodoni te  wi th  p y r i t e ,  magnet i t e  
and qua r t z .  Base and p rec ious  meta l s  absen t .  

same B a  con ten t  i n d i c a t e d  i n  l a s t  sample. 

AB 16907 191000 ppm Mn same 
5 4 8 0  pprn Ba 

AB 16925  4744 ppm Mn upper end of Line E on J a s p i l i t e ,  whi te  quar tz -bear ing  i r o n  
Musgrave Grid.  format ion.  No oxide of suphides  of Fe noted 

AB 16926  2964  ppm Mn same bu t  Mn con ten t  i n d i c a t e d .  
I 

AB 16943 1247 ppm Cu upper end of  Line H on Quar t z  ve in  material with minor suspec ted  
6 5  ppb Au Musg rave Grid.  c h a l c o p y r i t e .  Weak p rec ious  metal  a s s o c i a t i o  

i n d i c a t e d .  
AB 16944 1 8 7 4  ppm Cu same. 

1.9 pprn Ag 
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Discussion 

Comparison of s ta t i s t ics  o f  s o i l  

g e o c h e m i c a l  r e s u l t s  show t h e  s i m i l a r i t y  of  mean v a l u e s  f o r  

Ag, Au, Cu and Pb (Cu v a l u e s  are s imilar  when t h e  maximum 

v a l u e s  of 1874 and 1247  ppm a t t r i b u t e d  t o  c h a l c o p y r i t e  i n  

q u a r t z  v e i n s  a r e  e l i m i n a t e d ) ,  s u g g e s t i n g  t h a t  metal v a l u e s  

i n  s o i l s  r e f l e c t  low m e t a l  v a l u e s  i n  r o c k .  The d i f f e r e n c e  

be tween  Zn background l e v e l s  i n  s o i l  and r o c k  is 

a t t r i b u t e d  t o  an  a p p r o x i m a t e  t h r e e f o l d  hydromorphic  

e n r i c h m e n t  of  Zn i n  t h e  s o i l s .  

S. G. Enns 

G. Hendr i ckson  
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APPENDIX A 

CONVENTION FOR THE SAMPLE NUMBERING SYSTEM 

The convent ion for designating rock samples from 

the Saltspring Island Massive Sulphide Project-area is 

based on a sequence of four sets of letters and numbers. 

A typical sample e.g., DM-941-84-180 is discussed below:- 

DM-sampler First and last initial of the sampler. 

DM - David Mallalieu 
TM - Tim Huttemann 

941 - Project Number - 941 designates the project 

84 - Year 1984 - specifies the year of sampling 

180 - Sample Number - - 180 represents the number within a 

series . 
The exception to this convention is where only 

one letter and one number is present e.g. E-13. This 

designates the sampler (Enns) and the number of a sample 

within a series. 



APPENDIX B 

LITHOLOGICAL DESCRIPTIONS OF MAPPED ROCK-TYPES 
C 



Unit 4b Feldspar-glomerophyric diabase 

Feldspar -g lomerophyr ic  d i a b a s e  ( P l a t e  3 a )  is a  

f i n e - g r a i n e d ,  medium d a r k  g r e e n ,  mass ive  rock i n  which 

g l o m e r o p h y r i c  t e x t u r e s  a r e  g e n e r a t e d  by t h e  c l u s t e r i n g  of 

i n d i v i d u a l  p l a g i o c l a s e  p h e n o c r y s t s  i n t o  r o s e t t e s  (1-2 c m  

( 2 0 % )  ) o r  snowf lake  p a t t e r n s .  The groundmass is composed 

p r e d o m i n a n t l y  of f  i n e - g r a i n e d  a c t i n o l i t e  and i s o l a t e d ,  

e q u a n t  g r e e n i s h - w h i t e  ( 1-2 mrn, 7% ) p l a g i o c l a s e .  T h i s  

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

may be  a c o n t a c t  phase .  

Unit 4c Amphibole pegmatite 

Amphibole p e g m a t i t e  is a mass ive  b l a c k  rock 

composed o f  random o r i e n t e d  e u h e d r a l  t o  s u b h e d r a l  (5-15 

m m )  amphibole  l a t h s  (50-80%) l o c a l l y  d u s t e d  w i t h  red 

powdery h e m a t i t e .  P l a g i o c l a s e  is w h i t e ,  a n h e d r a l  t o  

s u b h e d r a l  l a t h - l i k e  ( 2  mm) and i n t e r s t i t i a l  t o  amphibole.  

Units 3s Blackshale-siltstone 

The b l a c k s h a l e - s i l s t s t o n e  is a f i n e - g r a i n e d  

f  i ss i le ,  t o  weakly f  i s s i le ,  d u l l  b l a c k  rock.  I t  is t h i n l y  

bedded. When i n  c l o s e  p r o x i m i t y  t o  d i a b a s e  s i l l ,  

s i l i c i f i c a t i o n  of t h i s  rock r e s u l t s  i n  t h e  ' b l e a c h i n g v  t o  

a  p a l e  g reen-whi te .  

Carbona te  o c c u r s  as i n d i v i d u a l  g r a i n s  ( < 0 . 5  

mm, ( 5 % )  randomly d i s t r i b u t e d  t h r o u g h o u t  o r  as r a r e ,  

nar row v e i n l e t s  (1-6 mm) a c c o u n t i n g  f o r  up t o  40% o f  t h e  

r o c k .  V e i n l e t s  a r e  a l i g n e d  p a r a l l e l  t o  c l e a v a g e .  

Minor p y r r h o t i t e  and p y r i t e  ( t o t a l l i n g  (2%) o c c u r  l o c a l l y  

as d i s s e m i n a t i o n s  and b l e b s .  P y r i t e  a c c o u n t s  f o r  up t o  5 %  

o f  t h e  mode a s  smears  on f r a c t u r e  s u r f a c e s .  G r a p t o l i t e ?  

o r  p l a n t  d e b r i s ( ? ) ,  f o s s i l s  were e n c o u n t e r e d  on a road 

q u a r r y  a b o u t  2 km s o u t h  of Bruce Peak (EM 941-84-033). 



Plate 3a 
Feldspar-glomerophyric diabase 
TH-941-84-006 

Plate 3b 
Black Shale encountered at the 
road metal quarry. Section of a 
parallel fold? DM-94 1-84-033 



Unit 3p Muscovite Schist 

Muscovite  s c h i s t  was i n t e r s e c t e d  on t h e  s o u t h  

s i d e  of Musgrave Road i n  t h e  v i c i n i t y  of t h e  road q u a r r y  

(DM-941-84-033). I t  is a  f i n e - g r a i n e d ,  p a l e  g r e e n ,  h i g h l y  

l u s t r o u s  , s c h i s t o s e  rock.  A r u s t y  weathered unknown 

metall ic m i n e r a l  ( 1  mm, (2%) is randomly d i s t r i b u t e d  

t h r o u g h o u t .  I t  is s t r e t c h e d  i n t o  t h e  p l a n e  of 

s c h i s t o s i t y .  

Unit 3g Greywacke, psammite 

Greywacke is a  mass ive ,  f i n e - g r a i n e d  g r e y  t o  

g rey-green  rock composed of d e t r i t a l  q u a r t z ,  f e l d s p a r  and 

ca lc i te .  Rock f ragments  are n o t  e v i d e n t .  

Psammite is a l i g h t  g r e y ,  f i n e - g r a i n e d  rock 

c o n t a i n i n g  minor ( ( 1 % )  f ragments  of f e l d s p a r  ( 1 0  mm) 

h o s t e d  i n  a q u a r t z - r i c h  groundmass. Orange-weathered, 

n e e d l e - l i k e  ( 3  x  0.2 mm, 5 % )  mica g r a i n s  d e f i n e s  a s l i g h t  

s c h i s t o s i t y .  

Unit 3c Marble and impure carbonate 

Marble is a mass ive ,  f i n e - g r a i n e d ,  

t r a n s l u s c e n t  w h i t e  rock e x h i b i t i n g  a  rough " s c a l e y "  

f r a c t u r e  s u r f  a c e .  The rock e f f e r v e s c e s  v i g o r o u s l y  upon 

e x p o s u r e  t o  HC1.  Impure c a r b o n a t e  is a  f i n e - g r a i n e d ,  

( ( 0 .1  mm) g r e y  t o  grey-green rock w i t h  a  g r i t t y  t e x t u r e .  

Bedding is d e f i n e d  by s u b t l e  c o l o u r  v a r i a t i o n s  and by 5 t o  

10 mm t h i c k ,  p a l e  w h i t e  s i l i c e o u s  i n t e r b e d s .  The rock 

r e a c t s  o n l y  s l i g h t l y  t o  H G 1 .  

Unit 3i Lapilli tuff 

L a p i l l i  t u f f  was recogn ized  i n  o n l y  one 

l o c a l i t y  w i t h i n  t h e  Sediment u n i t .  I t  was i n t e r s e c t e d  

immedia te ly  west of Mount Tuam n e a r  t h e  e a s t e r n  p r o p e r t y  

boundary of t h e  T i b e t a n  Buddhis t  r e t r e a t .  



I t  is a  medium g r e e n ,  s l i g h t l y  c h l o r i t i c ,  

m a s s i v e ,  i n t e r m e d i a t e  t o  maf i c -compos i t ion  rock.  Randomly 

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

c r y s t a l s  ( 1  t o  2 mm, 2 t o  3 % )  and l i t h i c  c lasts  of f e l s i c  

c o m p o s i t i o n  ( 1  by 2 c m ,  < 5 % ) .  L a p i l l i  a r e  a l i g n e d  

p a r a l l e l  t o  a  mi ld  d e f o r m a t i o n  f a b r i c .  

Unit 3m Mafic volcanic rocks 

Mafic  v o l c a n i c  r o c k s  are mass ive ,  f i n e -  t o  

c o a r s e - g r a i n e d  and d a r k  g r e e n .  Only r a r e l y  is a  s l i g h t  

f o l i a t i o n  e v i d e n t .  Greenish-whi te ,  a n h e d r a l  ~ u b ~ e q u a n t  t o  

s u b h e d r a l  l a t h - l i k e  p l a g i o c l a s e  p h e n o c r y s t s  ( 1  t o  3 mm, 

1  t o  7 % )  a r e  randomly d i s t r i b u t e d  t h r o u g h o u t  a 

f  i n e - g r a i n e d  groundmass. Mat r ix  is s u b o p h i t i c  t e x t u r e d .  

I t  is composed of  s u b h e d r a l  l a t h - l i k e  amphibole ( g r e e n  t o  

b l a c k )  <2 mm, 40-50%) p a r t i a l l y  e n c l o s i n g  p l a g i o c l a s e  

l a t h s .  

Flow t e x t u r e s  and f a b r i c s  a r e  c o n s p i c u o u s l y  

a b s e n t .  

Unit 3d Dacite 

Dacite is a  mass ive ,  b u f f - w h i t e  w e a t h e r i n g  

u n i t .  The f r e s h  s u r f a c e  is l i g h t  g r e e n i s h ,  composed of a  

f i n e - g r a i n e d  a g g r e g a t e  of q u a r t z ,  f e l d s p a r  and amphibole.  

A l i n e a t i o n  is d e f i n e d  by a c i c u l a r ,  d a r k  g r e y  amphiboles  

( 1  by 10 m m )  a l i g n e d  p a r a l l e l  t o  a  weak f o l i a t i o n .  

Unit 2a Quartz porphyry 

Q u a r t z  porphyry  of  t h e  S a l t s p r i n g  I n t r u s i o n  is 

a l e u c o c r a t i c  g r a n i t o i d  rock  occupying t h e  n o r t h  s h o r e  of 

Burgoyne Bay. 

Grey t o  l i g h t - b l u e  s u b h e d r a l  e q u a n t  q u a r t z -  

e y e s  ( 3  t o  5  mm, 5 % )  and a n h e d r a l  f i n e - g r a i n e d  hornb lende  

and b i o t i t e  c l o t s  (5mm, 5  t o  1 5 % )  a r e  randomly d i s t r i b u t e d  

t h r o u g h o u t  a  f i n e - g r a i n e d  g r e y  t o  w h i t e  q u a r t z - f e l d s p a r  

m a t r i x  . 



Unit ,lt Rhyolitic tuff 

R h y o l i t i c  t u f f  is a p a l e  w h i t e  t o  p a l e  g r e e n ,  

f i n e - g r a i n e d  t o  c r y p t o c r y s t a l l i n e ,  f i n e l y  l a m i n a t e d ,  

c h e r t y  rock.  Need le - l ike  p l a g i o c l a s e  c r y s t a l l i t e s  ( 0.1 by 

1  mm) a r e  r a r e .  C r y s t a l l i t e s  are o f f - w h i t e ,  a l i g n e d  

p a r a l l e l  t o  bedding and l o c a l l y  a c c o u n t  f o r  up t o  5% of  

t h e  mode. 

The b e s t  example of r h y o l i t i e  t u f f  e x h i b i t i n g  

l a m i n a t e d  bedding is on L i n e  B; east s i d e  of Musgrave Road 

( P l a t e  4 a ) .  Beds, 3 c m  t h i c k  c o n t a i n  w h i t e ,  e l l i p t i c a l  

f e l d s p a r  c r y s t a l s  ( 1 . 5  by  4  mm, 2 5 % )  a l t e r n a t e  wi th  beds  4 

c m  t h i c k  devo id  of c r y s t a l s  ( c h e r t y  i n t e r b e d s ) .  Grading 

i n  c r y s t a l - r i c h  beds is n o t  e v i d e n t .  

Unit 1x Feldspar crystal tuff 

F e l d s p a r  c r y s t a l  t u f f  is e n c o u n t e r e d  n o r t h  of 

t h e  Musgrave Road and is most e v i d e n t  i n  t h e  v i c i n i t y  of 

t h e  e a s t e r n  h a l f  of t h e  Musgrave G r i d .  

I t  is a  g r e y  f i n e - g r a i n e d  m o d e r a t e l y  s c h i s t o s e  

t o  mass ive  i n t e r m e d i a t e  c o m p o s i t i o n  rock.  Randomly 

d i s t r i b u t e d  t h r o u g h o u t  are e q u a n t  t o  e l l i p t i c a l ,  cream- 

w h i t e  p l a g i o c l a s e  c r y s t a l s  ( 1  mm, 2 0 % )  on e l o n g a t e ,  

o f f - w h i t e ,  f e l d s p a r - r i c h  l a p i l l i  ( 2  by10 mm, l o % ) ,  a l i g n e d  

p a r a l l e l  t o  s c h i s t o s i t y  ( P l a t e  4 b ) .  Minor e q u a n t  q u a r t z  

c r y s t a l s  ( ( 1  mm, ( 1 % )  a r e  d i s s e m i n a t e d  t h r o u g h o u t .  

Unit Ip Chlorite-sericite schist, chlorite schist 

C h l o r i t e - s e r i c i t e  s c h i s t  and c h l o r i t e  s c h i s t  

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

p r o x i m i t y  t o  f e l d s p a r  c r y s t a l  t u f f .  



Plate 4a 

~hyolitic tuff. ,Cherty 
inter-beds dominate the 
photograph. Fine, white 
feldspar crystals dominate 
the second and third 
interbeds form the top. 
Line B 3+00W 25 m S 
DM-941-84-458 

Plate 4b 
Feldspar crystal tuff 
E-13 



The rock is p a l e - g r e e n ,  l u s t r o u s ,  a p h a n i t i c ,  

and s t r o n g  t o  weakly s c h i s t o s e .  R a r e l y  h i g h l y  d i f f u s e ,  

e l o n g a t e  f e l d s p a r  c r y s t a l s  ( 2  by 4 mm) a c c o u n t  f o r  up t o  

10% o f  t h e  mode. 

Unit li Lapilli tuff, lapilli-block tuff 

L a p i l l i  t u f f ,  l a p i l l i - b l o c k  t u f f  was 

e n c o u n t e r e d  i n  t h r e e  a r e a s  w i t h i n  t h e  Myra Format ion:  

a )  t h e  w e s t e r n  s l o p e s  of  Hope H i l l  

b) t h e  n o r t h e r n  and wes te rn  s l o p e s  o f  Bruce Peak and 

c )  t h e  w e s t e r n  and n o r t h e r n  s l o p e s  o f  Mount S u l l i v a n  

The rock is m o n o l i t h i c  i n  a l l  l o c a l i t i e s  

e x c e p t  i n  l o c a t i o n  (a), where i ts h e t e r o l i t h i c  n a t u r e  is 

d i s p l a y e d  ( P l a t e s  5 a ,  b ) .  The m a t r i x  of t h e  rock is d a r k  

g r e e n ,  medium-grained, m o d e r a t e l y  c h l o r i t i c  t o  f i n e -  

g r a i n e d  g r e y .  S a u s s e r i t i z e d  f e l d s p a r  c r y s t a l s  ( 3  mm, 7 % )  

a r e  randomly d i s t r i b u t e d  t h r o u g h o u t .  Composit ion ranges  

f rom ma£ i c  t o  i n t e r m e d i a t e .  

~ a p i l l i  a r e  b u f f - w h i t e ,  a b o u t  3  c m  i n  d i a m e t e r  

rounded t o  a n g u l a r  and a c c o u n t  f o r  5  t o  7% o f  t h e  rock.  

E l l i p t i c a l  b l o c k s ,  up t o  100 c m  i n  l e n g t h  and 15  c m  i n  

w i d t h  ( 2 5 % )  a r e  buf f -whi te  t o  g rey-green  and a l i g n e d  

p a r a l l e l  t o  a mi ld  s c h i s t o s i t y .  L o c a l l y ,  (Hope H i l l )  a 

g r e y  r e a c t i o n  1  m 4 c m  t h i c k ,  s u r r o u n d s  t h e  b l o c k s .  

C l a s t s  a r e  i n t e r m e d i a t e  t o  m a f i c  i n  

compos i t ion .  Mafic c l a s t s  a r e  composed of  f i n e - g r a i n e d ,  

l a t h - l i k e  a c t i n o l i t e  and f e l d s p a r .  Anhedra l  f e l d s p a r  

c r y s t a l s  ( 3mn-1, 15%) a r e  randomly d i s t r i b u t e d  

t h r o u g h o u t .  



Plate 5a 
Lapilli block tuff . 
Heterolithic pyrociastic flow. 
DM-941-84-022. 

'late 5b 
apilli-block tuff 
ntermediate compos it ion 
last of tuffacoeus origin. 
-t exhibits a 2 cm thick 
react ion 'rim . 



Unit lq Quartz-feldspar-phyric rhyodacite to rhyolite 

Quartz-feldspar-phyric rhyodacite to rhyolite 

is a massive grey green to pale-white, fine-grained rock. 

Cream-white, subhed ral blocky to anhedral plag ioclase 

phenocrysts (3 mm, 10%) and locally subhedral quartz 

phenocrysts ( 1 mm, (2%) are randomly distributed 

throughout. 

Randomly oriented, barren, white quartz veins 

((100 cm) are locally present. 

Unit Id Dacite 

Dacite is a massive grey to light-green, 

f ine-grained, aphyric to feldspar phyric rock. Subhedral 

lath-like to blocky feldspar phenocrysts ( 1  mm, 3%) are 

yellowish-green and randomly distributed throughout. 

Unit 1m Maf ic volcanic rocks. 

Mafic volcanic rocks are, for the most part, 

identical in composition and texture as those described in 

Unit 3m. 

The mafic volcanic rock encountered on the 

Musgrave Grid is massive, fine-grained, grey with a slight 

mauve tinge. Anhedral, grey to transluscent grey feldspar 

phenocrysts ( 1  mm, 2%) are distributed through a 

non-chloritized matrix. Flow textures and fabrics are 

conspicuously absent. 

Outcrop is typically rubbly and exposure is 

poor. 

Unit la Amphibolite 

Is a massive, blue-green, moderately chloritic 

rock. Amphibole is subhedral lath-like ( <  1 cm, 80%), 



randomly o r i e n t e d  t h r o u g h o u t .  F e l d s p a r  is a n h e d r a l  , 
e q u a n t ,  and i n t e r s t i t i a l  t o  amphibole.  I t  is up t o  5  mm 

i n  d i a m e t e r .  I t  d i s p l a y s  a g r e e n i s h - w h i t e  rim and d a r k  

g r e e n  c o r e .  I t  l o c a l l y  a c c o u n t s  f o r  50% o f  t h e  rock .  

Amphibo l i t e  l i k e l y  r e p r e s e n t s  a  metamafic 

f l o w .  

Unit 1s Siltstone 

S i l t s t o n e  is a f i n e - g r a i n e d  b locky ,  mass ive  t o  

m o d e r a t e l y  f i s s i l e  rock.  I t  is t h i n l y  bedded and is 

b l e a c h e d v  t o  a  p a l e  g reen-whi te  when i n  p r o x i m i t y  t o  

d i a b a s e  s i l ls .  

I n t e r b e d s  ( <  1 c m )  of g r e y  t o  b l a c k  s i l t s t o n e  

( 5 0 % )  and w h i t e ,  f i n e - g r a i n e d  f e l s i c  t u f f  ( 5 0 % )  l o c a l l y  

e x h i b i t  g raded  bedding ( P l a t e  6 ) .  Angular  r ip -up  c l a s t s  

of  s i l t s t o n e  ( 3  x  15 c m ,  1 5 % )  encompased i n  f e l s i c  t u f f  

was e n c o u n t e r e d  i n  one l o c a l i t y .  

" P i l l o w - l i k e "  c o n c r e t i o n a r y  s t r u c t u r e s  up t o  

50 c m  i n  d i a m e t e r  were recogn ized  i n  a  s i n g l e  o u t c r o p  e a s t  

o f  Burgoyne Bay. 

Unit .Ic Impure carbonate 

Impure c a r b o n a t e  was e n c o u n t e r e d  i n  a s i n g l e  

o u t c r o p  on t h e  Musgrave G r i d .  I t  is f i n e - g r a i n e d ,  s u g a r y  

t e x t u r e d ,  s i l i c e o u s  rock e x h i b i t i n g  d i f f u s e  t h i n ,  w h i t e  

and b l u e - b l a c k  ( 4  c m )  bedding.  I t  is m o d e r a t e l y  

c a l c a r e o u s .  

The rock  is l i k e l y  r e l a t e d  t o  i n t e r b e d d e d  

s i l t s t o n e  and f e l s i c  t u f f .  



P l a t e  6 
Interbedded felsic t u f f  and s i l t s t o n e  d i sp lay ing  graded 
and c r o s s  bedding. 
Line 1 3+10E 
E-1 
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APPENDIX D 

METHODS FOR DETERMINATION OF FIRST AND SECORD ORDER 

SOIL GEOCHEMICAL ANOMALIES 

S o i l  geochemical  f i r s t  and second o r d e r  

t h r e s h o l d  v a l u e s  and background v a l u e s  were de te rmined  on 

a s e m i - q u a n t i t a t i v e  b a s i s .  Cumula t ive  f r e g u e n c e  

d i s t r i b u t i o n  p l o t s  (Appendix E) were i n s p e c t e d  f o r  t h e  

p r e s e n c e  of s i g n i f i c a n t  b r e a k s  i n  t h e  c u r v e .  The 

i n t e r s e c t i o n  of t h e  2.5, 5 .0  and 50.0 p e r c e n t  o r d i n a t e s  

w i t h  t h e  c u r v e  were a l s o  no ted .  

I n i t i a l l y  i f  t h e  s i g n i f i c a n t  b r e a k  i n  t h e  

c u r v e  o c c u r r e d  w i t h i n  t h e  t o p  2.5 p e r c e n t  of t h e  

p o p u l a t i o n  o r  less,  it w a s  a c c e p t e d  a s  t h e  t h r e s h o l d  v a l u e  

f o r  f i r s t  o r d e r  ( s t r o n g )  a n o m a l i e s .  Lower, second o r d e r  

(weak)  t h r e s h o l d  v a l u e s  were t h e n  set  a t  v a l u e s  c o i n c i d e n t  

w i t h  geochemical  v a l u e s  a s s o c i a t e d  w i t h  t h e  5.0 p e r c e n t  

o r d i n a t e .  

Median was c o n s i d e r e d  t o  c l o s e l y  r e p r e s e n t  

background l e v e l s .  

Where t h e s e  v a l u e s  do n o t  a c c u r a t e l y  r e f l e c t  

s t r o n g  and weak anomaly t h r e s h o l d  v a l u e s ,  t h r e s h o l d  v a l u e s  

were a d j u s t e d  t o  more r e a l i s t i c  v a l u e s  by v i s u a l  

i n s p e c t  i o n .  

Thresho ld  v a l u e s  were n o t  d e t e r m i n e d  on rock 

geochemica l  d a t a ,  a s  s i m p l e  s ta t i s t ics  g i v e n  i n  Tab le  5 

s u f f i c e d  f o r  p r e s e n t a t i o n  and most i n f o r m a t i o n  

p u r p o s e s .  
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LOG PROBAlBILI!PY PLOTS OF Cu, Pb, Zn, Mn, Ag, Au IN SOIL 

MUSGRAVE ANOMALY GRID 
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FIELD NAME : METAMORPHIC . W I C  ,MEDIUM.SCHIST,NO COMMENT,NO COMMENT. 
FINAL NAME : 
ALTE~ATIO~ : 
MINERALIZATION : DISSEMINATED AND BLEBS,(l% .PYRITE. 
FORMATION : 

SAMPLED BY : D.MALLALIEU 
ANALYZED BY : ACME 

SIOZ 
AL203 
FEZ03 
FEO 
CAO 
MGO 

' NA20 
: K20 
TI02 
P205 
MNO 
S 
NIO 
CR203 

NORMALIZED 
ANHYDROUS WT % -------------- 

DATE : 11-MAY-84 
DATE : 30-MAY-84 

N O R ~ I Z E E  
.ANHYDROUS CATION % ------------------ 

AVALYTICAL 
TECHNIQUE : 

NORMS CLASSIFICATIONS AND INDICES ------ ----------me--------------- 

Q 18.19 NA20+K20 0.41 SI02 52.12 SUBALKALINE 
C 0.00 
OR 1.17 OLA 42.27 NE* 2.70 Q* 55.03 SUBALKALINE 
AB 2.10 
AN 42.67 CPX 2.94 OL 0.00 OFX 97.06 SUBALKALINE 
LC 0.00 
NE 0.00 A 2.02 F 71.54 M 26.43 THOLEITIC 
KP 0.00 
AC 0.00 AL203 15.45 NORM FLAG 95.32 THOLEITIC 
DI 0.46 
HE 0.33 AN 92.88 ABh 4.56 OR 2.55 K-RICH SERIES 
EN 15.33 
FS 10.87 C I 35.34 NORMPLAG 95.32 BASALT 
FO 0.00 
FA 0.00 
WO 0.00 JENSEN HIGH IRON THOLEIITIC BASALT 
LN 0.00 AL 45.02 FE 35.22 MG 19.76 

AG 
OL 
OFX 
CPX 
AE* 

4.62 
3.72 
9.00 COLORINDEX: 35.34 
0.00 HASHIMOTO INDEX : 38.37 
0.54 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
26.20 
0.79 
2.10 

TRACE ELEMENTS (P.P.M.) AU,FT (P.P.B.) -------------- 

COMMENTS : WOLE ROCK ANALYSIS FERFORIED BY ICP 
MODERATELY CHLORITIC MAFIC.  CAC03 VEINLETS PARALLEL TO FOLIATION. 



REPORT #2000 

---- ---- K I D D  C R E E K  M I N E S  L T D  ==== 
--- --- KIDD CREEK MINESITE COMPUTER SYSTEM === 

PAGE 1 
PRINTED 21-NOV-84 

08:35:29 SAMPLE ID # A916810 MOLE ROCK GEOCHEMICAL ANALYSIS .................................................................................................................................. 
LAB REFO4T # 84-0839 FIELD NUMBER : DM94184060 PROJECT # 941 
TOWNSHIP : LOT : 0 CONCESSION : PROVINCE : BRITISH COLUMBIA 
NTS : 092B12 PROJECT : SALTSPRING EASE W A L  
UTM ZONE : 10 GRID COORDINATES : E : 461980.0 N : 5399175.0 EL : 0.0 
SAMPLE TYPE : GRAB SAMPLE 

SAMPLEE) BY : D.MiLGWIEU DATE : 16-MAY-84 ANALYTICAL 
ANALYZED BY : ACME DATE : 30-MAY-84 TECHNIQUE : 

NORMALIZED NORMALIZED 
WT % ANHYDROUS WT % AEHYDRO'LTS CATION % NORMS CLASSIFICATIONS AND INDICES 

3102 
U203 
FE203 
FED 
CAO 
MGO 
NA20 
K20 
TI02 
P205 
MNO 

.......................... 
NA20+K20 2.62 S102 

OL* 18.94 ME* 33.53 Q* 

CPX 59.29 OL 0.00 OPX 

A 14.57 F 67.24 M 

AL203 17.80 NORM PLAG 

Pdi 62.81 AB* 32.99 OR 

CI 31.05 NORM PLAG 

. - 
49.54 SUBALKALINE 

47.53 SUBALKALINE 

40.71 ALKALI.= 

18.19 THOLEITIC 

65.57 CALC-ALKALINE 

4.20 AVERAGE SERIES 

65.57 BASALT 
3 
NIO 
CR203 

JENSEN TPiOLEIITIC ANDESITE 
AL 54.97 FE 32.27 MG 12.76 

TOTAL COLOR IhTDEX : 
HASHIMOTO INDEX 

AG 
OL 
OFX 
CPX 
AB* 

!P.P.B.) TRACE EL-S -------------- 

COMMENTS : WHOLE ROCK ANALYSIS PERFORMED BY ICP 
MAFIC VOLCANIC GJITH SLIGHT GNEISSIC FABRIC,METALLIC MINERAL MAYBE ILMENITE? 



---- ---- K I D D  C R E E K  M I N E S  L T D  ==== 
--- --- KIDD CREEK MINESITE COMPUTER SYSTEM === 

REPORT #2000 
PRINTED 21-WOV-84 PAGE 1 

SATSLE ID # AB16918 WHOLE ROCK GEOCHEMICAL ANALYSIS 08:36:56 
.................................................................................................................................. 
LAB REPORT # 22063 FIELD NUMSER : 1)M94184418 PROJECT # 941 
TOWNSHIP : LOT: 0 CONCESSION: PROVINCE : BRITISH COLUMBIA 
NTS : 92B14 PROJECT : SALTSPRING BASE METAL 
UTM ZONE : 10 GRID COORDINATES : E : 465311.0 N : 5399255.0 EL : 0.0 
SAMPLE TYPE : GRAB SAMPLE 

FIELD NAME : VOLCANICLASTIC,FELSIC,ASH,TECTONIZEI),LOOK AT COPliGNTS FILE. 
FTWAT, NAME : - - -. - -- - - - - - 
ALTERATION : METRYORPHOSED ,SEXICITIZAT:TION,MODERATE. 
MINERALIZATION : NIL ,NIL. 
FORMATION : 

SAMPLED BY : D.MALLALIEU 
ANALYZED BY : XRAL 

NORMALIZED 
m % ANHYDROUS WT % 

SI02 75.00 77.51 
AL203 9.72 10.05 
FEZ03 4.75 2.04 
FEO 0.00 2.59 

MGO 3.64 3.76 
MA20 1.27 1.31 
K2O 1.15 1.19 
TI02 0.47 0.49 
F205 0.18 0.19 
MNO 0.05 0.05 

DATE 1 21-JUL-84 
DATE : 24-AUG-84 

NORMALIZED 
ANHYCROUS CATION % NORMS ------------------ 

74.40 ! 55.07 
11.37 6.25 
1.47 OR 7.29 
2.08 AB 12.21 

ANALYTICAL 
TECHNIQUE : X-RAY FLUORESCENCE 

CLASSIFICATIONS AND INDICES ........................... 
NA20+K2O 2.50 3102 77.51 SUBALKALINE 

OL* 12.01 NE* 9.15 Q* 78.85 SUBALKALINE 

CPX 0.00 OL 0.00 OPX 100.00 SUBALKALINE 

A 23.42 F 41.36 M 35.22 THOLEITIC 

At203 10.05 NORM PLAG 19.94 THOLEITIC 

AN 13.50 AB* 54.18 OR 32.32 K-RICH SWIES 
S 0.00 0.00 0.00 EN 10.76 
NIO 0.00 0.00 0.00 FS 2.06 CI 15.73 NORM PLAG 19.94 DACITE 
CX203 0.00 0.00 0.00 FO 0.00 
C02 0.00 0.00 0.00 FA 0.00 
H2O+ 0.00 0.00 0.00 WO 0.00 JENSEN CALC-ALKALINE BASALT 
H20- 0.00 0.00 0.00 LN 0.00 AL 54.94 FE 19.04 MG 26.02 
LO1 2.47 0.00 0.00 MT 2.21 

IL 0.70 
TOTAL 96.76 100.00 100.00 CR 0.00 COLOR INDEX : 15.73 

HM 0.00 HASWIMOTO INDEX : 69.72 
AP 0.40 
PO 0.00 
NS 0.00 
KS 0.00 
RiJ 0.00 
AG 0.00 
OL 0.00 
OPX 12.83 
CPX 0.00 
AB* 12.21 

TRACE ELEWTS (P.P.M.) hU,PT (P.P.5.) -------------- 
CR 10.00:RB 30.00:SR 110.00:Y 30.00:ZR 50.00:NB 10.00:AV -20.3O:SC 0.14:CO 
NI 12.00:CU 18.00:ZN 58.00:AS -2.00:SE -3.00:BR -1.00:RB 30.00:SR -500.00:MO 
AG -0.50:CD -0.20:SB -0.20:CS -0.60:BA 3200.0G:LA 7.90:CE 21.00:ND 10.00:SM 
EU 1.CO:YB 3.00:LU 0.39:HF 0.1O:TA -1.00:53 -3.00:PB 10.00:BI -0.50 :TH 
U 0.80: 

COk?-ENTS : SPS300 / ?OSW 
PALE GREEK WELL FOLIATED RHYODACITIC TUFF, SERICITIC CLEAVAGE SURFACES NON MINEIIALIZEI) 



REPORT #2000 

SFAPLE ID # AB16930 

---- ---- K I D D  C R E E K  M I N E S  L T D  ==== 
=== KIDD CREEK MINESITE COMPUTER SYSTEM === 

WHOLE ROCK GEOCHEMICAL ANALYSIS 

PAGE 1 
PRINTED 21-NOV-84 

08:38:21 

LAB REPORT # 22063 
TOWNSHIP : 
NTS : 92B14 
UTM ZONE : 10 
SAMPLE TYPE : GRAB SAMPLE 

FIELD NUMBER : DM94184445 PROJECT # 941 
LOT : 0 CONCESSION : PROVINCE : BRITISH COLUMBIA 

PROJECT : SALTSPRING BASE METAL 
GRID COORDINATES : E : 464395.0 N : 5400610.0 EL : 0.0 

FIELD NAME : PLUTONIC.WIC OR MELANOCRATIC.MEDIUM,EQUIGRANULAR,MASSI'JE .LOOK AT COMMENTS FILE. 
FINAL NAME : 
ALTERATION : 
MINERFLIZATION : NIL ,NIL. 
FORPATION : 

SAMPLED BY : D.WLALIE7.J 
ANALYZED BY : .XRAL 

DATE : 26-JUL-84 
DATE : 24-AUG-84 

ANALYTICAL 
TECHNIQUE : 

S102 
AL203 
FEZ03 
FEO 
CAO 
MGO 
NA20 
K20 
TI02 
P205 
MNO 
S 
NIO 
CR203 
C02 
H2O+ 
H20- 

FJORMALIZED NORMALIZD 
KC % NHYDROUS KC % AKHYDROUS CATION % NORMS 

LO1 1.54 0.00 0.00 MT 2.85 
IL 1.64 

TOTAL 97.76 100.00 100.00 CR 0.00 

CLASSIFICATIONS AND INDICES ........................... 
NA20+K20 2.74 S102 48.79 SUBALKALINE 

OL* 6.79 NE* 57.13 Q* 36.09 AGX14LINE 

CPX 94.57 OL 5.43 OPX 0.00 ALKALINE 

A 18.33 F 53.84 M 27.83 THOLEITIC 

AL203 19.03 NORM ?LAG 62.77 CALC-ALKALINE 

AN 62.12 AB* 36.84 OR 1.04 K-POOR SERIES 

C I 35.70 NORMPLAG 62.77 BASALT 

ZENSEN CALC-ALKALINE ANDESITE 
AL 61.70 rT 21.23 MG 17.07 

CCLORINDEX: 35.70 
HASHIMOTO INDEX : 19.04 

AG 
OL 
OPX 
CPX 
AB* 

TRACE ELEMENTS (P.P.M.) 

COMNENTS : MASSIVE MESOCRATIC GABBROIDIORITE NON MINERALIZED 



---- ---- K I D D  C R E E K  M I N E S  L T D  ==== 
=== KIDD CREEK MINESITE COMPUTER SYSTEM === 
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PRINTED 21-NOV-84 

SAMPLE ID # AB16931 WHOLE ROCK GEOCHEMICAL ANALYSIS 08:39:22 .................................................................................................................................. 
LAB REPORT # 22063 
TOWNSHIP : 
NTS : 92B14 
UTI.1 ZONE : 10 
SAMPLE TYPE : GRAB SAMPLE 

FIETAD NUMBER r DM94184457 PROJECT # 941 - - -- - . -. .- - - . - - - - - - - - - 
LOT : 0 CONCESSION : PROVINCE : BRITISH COLUMBIA 

PROJECT : SALTSPRING BASE METAL 
GRID COORDINATES : E : 464509.0 N : 5400718.0 EL : 0.0 

FIELD NAME : VOLCANICLASTIC,FELSIC,ASH,BEDDEB,HOMOGENEOS ,LOOK AT COMMENTS FILE. 
FINAL NAME : 
ALTERATION : NOT VISIBLE. 
MINERRLIZATIOM : NIL ,NIL. 
FORMATION : 

SAMPLED BY : D.WLALIEU DATE : 26-JUL-84 
ANALYZED BY : XRAL DATE : 24-AUG-84 

MGO 
NA2 0 
K20 
TI02 
P205 
MNO 
S 
NIO 
CR203 

TOTAL 

NORMALIZED NORMALIZED 
WT % ANHYDROUS WT % AKHYDROUS CATION % NORMS 

TRACE ELEMENTS (?.P.M.! AU.PT (P.F.B.) -------------- 

Q 
C 
OR 
AB 
AN 
LC 
m 
W) 
AI: 
CI 
tIE 
m 
FS 
FO 
FA 
WO 
LN 
m 
IL 
CR 
HM 
AF 
PO 
NS 
KE 
RU 
AG 
OL 
OPX 
CPK 
AB* 

10.00:ZR 
-2.00:SE 
0.05:BA 
-1.00 :TA 

ANALYTICAL 
TECHNIQUE : X-RAY FLUORESCENCE 

CLASSIFICATIONS AND INDICES ........................... 
NA20+K20 1.29 SI02 9 5.3 7 SUBALKALINE 

COHMEtES : SP0285/79SW,PC106176hiE 
CJELL BEDDED CHERTY TUFF'.RHYODACITIC TO RHYOLITIC IN COMPOSITION 

OL* 0.42 NE* 7.21 Q* 92.38 SUBALKALINE 

CPX59.53 OL 0.00 OPX 42.47 ALKALINE 

A 67.51 F 16.14 M 16.35 CACC-ALKALINE 

AL203 2.25 NORM PLAG 3.87 THOLEITIC 

AN 3.97 AB* 93.72 OR 2.51 K-POOR SERIES 

CI 1.57 NORM PLAG 3.87 RHYOLITE 

JENSEN CALC-ALKALINE DACITE 
AL 76.36 F'2 10.28 MG 13.36 

COLOR INDEX : 1.57 
HASHIMOTO INDEX : 19.15 



REPORT #2000 

---- ---- K I D D  C R E E K  M I N E S  L T D  ==== 
=== KIDD CREEK MINESITE COMPUTER SYSTEM === 

PAGE 1 
PRINTED 21-NOV-84 

SAMPLE ID # AB16932 WHOLE ROCK GEOCHEMICAL ANALYSIS 08:40:23 .................................................................................................................................. 
LAB REPORT # 22063 FIELD NUMBER : DM94184458A PROJECT # 941 
TOWNSHIP : LOT : 0 CONCESSION : PROVINCE : BRITISH COLUMBIA -- 
NTS : 92B14 PROJECT : SALTSPRING BASE 
UTM ZONE : 10 GRID COORDINATES : E : 464540.0 N : 5400755.0 EL : 0.0 
SAMPLE TYPE : GRAB SAMF'LE,THIN SECTION 

FIELD NAME : VOLCANICLASTIC,FELSIC,ASH,BEDDED,HOMOGENEOUS ,LOOK AT COMMENTS FILE. 
FINAL NAME : 
ALTERATION : NOT VISIBLE. 
MINERALIZATION : NIL ,NIL. 
FORMATION : 

SAMPLED BY : D.MALLALIEU 
ANALYZED BY : XRAL 

SIOZ 
AL203 
FEZ03 
FEO 
C A0 
MGO 
HA20 
K20 
TI02 
P205 
mo 
S 
NIO 
CR203 
C02 
H20+ 
320- 
LO I 

NORMALIZED 
ANHYDROUS WT % -------------- 

80.03 
11.68 

DATE : 26-JUL-84 
DATE : 24-AUG-84 

NORMALIZED 
ANHYDROUS CATION % ------------------ 

77.85 
13.40 

Q 
C 

TOTAL 96.71 100.00 
HM 
AP 
PO 
NS 
KS 
RU 
AG 
OL 
OPX 
CPX 

TRACE ELEMENTS (P.P.M.) AU,PT -------------- 
AB* 

(P.P.B. 

ANALYTICAL 
TECHNIQUE : X-RAY FLUORESCENCE 

NORNS CLASSIFICATIONS AND IEDICES ........................... 
62.10 NA20+KZO 3.83 S102 80.03 SUBALKALINE 

8 . 3 3  
21.32 OL* 1.51 ESEh 3.31 Q* 95.18 SUBALKaLINE 
3.70 
0.15 CPX 0.00 OL 0.00 OPX 100.00 SUBALKALINE 
0.00 
0.00 A 51.77 F 41.93 M 6.30 THOLEITIC 
0.00 
0.00 IiL203 11.68 NORM PLAG 3.86 THOLEITIC 
0.00 
0.00 AN 0.59 AB* 14.72 OR 84.69 K-RICH SERIES 
1.35 
0.00 CI 4.23 NORM PLAG 3.86 RHYOLITE 
0.00 
0.00 
0.00 JENSEN THOLEIITIC RHYOLITE 
0.00 AL 79.01 FE 17.02 MG 3.98 
2.12 
0.70 
0.00 COLOR INDEX : 4.23 
0.07 HASHIMOTO INDEX : 88.29 
0.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.35 
0.00 
3.70 

COMNENTS : SP0123/42NE PC297/59SW 
BEDDED FELDSPAR XTAL RMYODACITIC TO RHYOLITIC TUFF INTERBEDDED WITH HOMOGENEOUS CHERTY TUFF 



---- ---- K I D D  C R E E K  M I N E S  L T D  ==== 
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SAMPLE ID # AB16934 

--- --- KIDD CREEK MINESITE COMPUTER SYSTEM === 

WHOLE ROCK GEOCHEMICAL ANALYSIS 

PAGE 1 
PRINTED 21-NOV-84 

08:42:06 

LAB REPORT # 22063 
TOWNSHIP 7 
NTS : 92B14 
UTM ZONE : 10 
SAMPLE TYPE : GRAB SAMPLE 

FIELD NUMBER : E-13 
LOT : 0 CONCESSION : 

PROJECT # 941 
PROVINCE : BRITISH COLUMBIA 
PROJECT : SALTSPRING BASE METAL 

GRID COORDINATES : E : 465189.0 N : 5399938.0 EL : 0.0 

FIELD NAME : VOLCANIC,FELSIC,FINE,FELDSPAR PORPHYRITIC,MASSIVE. 
FINAL NAME : 
ALTERATION : PEFiVASIVE ,SILICIFICATION,STRONG. 
MINERALIZATION : NIL ,NIL. 

, FORMATION : 

SAMPLED BY : D.MALLALIEU 
ANALYZED BY r XRAL 

DATE : 27-JUL-84 
DATE : 24-AUG-84 

NORMALIZED NORMALIZED 
GdT % ANHYDROUS WF % ANHYDROUS CATION % NORMS ------ -------------- ------------------ ------ 

9102 76.80 77.32 71.58 32.48 
AL203 12.40 12.48 13.62 0.45 
FE203 1.17 1.18 0.82 OR 12.50 
FEO 0.00 0.00 0.00 AB 50.51 - - -  
CAO 
MGO 
NA2O 
K2O 
TI02 
P205 
MNO 
S 0.00 0.00 0.00 m 
NIO 0.00 0.00 0.00 FS 
CR203 0.00 0.00 0.00 FO 
C02 0.00 0.00 0.00 FA 
H20+ 0.00 0.00 0.00 NO 
H20- 0.00 0.00 0.00 LN 
LO1 0.62 0.00 0.00 MT 

IL 
TOTAL 99.33 100.00 100.00 CR 

HM 
AP 
PO 
NS 
KS 
RU 
AG 
OL 
OPX 
CPX 
AB* 

TRACE ELEMENTS (P.P.M.) AU,PT (P.P.B.) -------------- 
CR 10.00:RB 30.00:SR 290.00 :Y 20.00:ZR 
NI 3.00:CU 11.00:ZN 57.00:AS -2.00:SE 
AG -0.50:CD -0.20:SB -0.20:CS 1.6O:BA 
EU 1.40:YB 3.00:LU 0.56:i-F 5.00:TA 
U 2.20: 

COMMElJTS : SPS310/99 
POSSIBLE THIN FLOW, FELDSPAR-PHYRIC RHYODACITE 

ANALYTICAL 
TECHNIQUE : X-RAY FLUORESCENCE 

CLASSIFICATIONS AND INDICES ........................... 
NA20+K20 7.74 S102 77.32 SUBALKALINE 

DL* 1.28 NE* 35.89 Q* 62.83 SUBALKALINE 

CPX 0.00 OL 9.00 OPX 100.00 SUBALKALINE 

A 83.02 F 11.37 M 5.61 CALC-ALKALINE 

AL203 12.48 NORMPLAG 2.77 CALC-ALKALXNE 

AN 2.23 AB* 78.37 OR 19.40 AVERAGE SERIES 

CI 2.31 NORM PLAG 2.77 RHYOLITE 

JENSEN CALC-ALKALINE RHYOLITE 
AL 88.58 FE 6.72 MG 4.70 

COLOR INDEX : 2.31 
HASHIMOTOINDEX: 30.50 
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PROJECT: Saltspring Base Metal PROJECT NO. 941 AFE NO. E-323 

OFFICE: Vancouver MONTH: December, 1984 

01 Salaries and Wages 

03 CampExpense 

05 Travel Expenses 

07 Off ice and Technical Supplies 

08 Carmunications 

1 1 Geological 59.75 

12 Geophysical 

13 Geochemical 

14 Photogranmetry 

17 Auto Operation ard Maintenance 

21 Equiprent Purchase and Maintenance 

23 Surveying and Line Cutting 

63 Property Acquisition - Staking and Surveying 
65 Government Fees 

TOTAL 



APPENDIX G 
STATEMENT OF EXPENDITURES 

SALTSPRING ISLAND 

CLAIMS : Sul 1, Sul 2, Mus, S a l t  1, S a l t  2, S a l t  3, Bruce 
1, Bruce 2, Musgrave 1, Musgrave 2. 

MINING DIVISION: V i c t o r i a  

NTS : 92B/ l l ,  12, 13, 14 

SUMMARY OF WORK: Geophysical mappi ng and a i rbo rne  geophysical 
survey. 

PERIOD OF WORK: May 5 t o  June 13, 1984 

COSTS : 

A. GEOPHYSICAL SURVEY 

AIRBORNE EM AND MAGNETOMETER SURVEY - INPUT SYSTEM 

Questor Surveys, M i  s s i  ssauga, On ta r io  36,944.80 

PERSONNEL 

G. Hendrickson Geophysic is t  
May 14-16, June 11-13 6 days 8 $192/day 1,152.00 

ROOM AND BOARD 

6 man-days 8 $40/day 

B. GEOLOGICAL MAPPING: 1: 10,000 sca le  50 km2 

PERSONNEL 

D. Ma l l a l i eu ,  geo log is t  
May5 ,  8 - 3 1 , J u n e l - 5  3 0 d a y s 8 $ 8 8 / d a y  2,640.00 

T. Huttemann, geological  a s s i s t a n t  
May 8-31, June 1-5 29 days 8 $ 72/day 2,080.00 

ROOM AND BOARD 

59 man-day days 8 $40 2,360.00 

TRANSPORTATION 

8 f e r r y  crossings 8 24.25 194.00 
Toyota d iese l  4x4 a month a t  $1,000 1,000.00 
Redhawk Rentals, Burnaby, B.C. 
D iese l  f u e l  8 $60/wk 240.00 

8,514.00 8,514.00 

TOTAL: Geophysical Survey and Geological  Mapping $46,850.80 



$36,600 of t h i s  cos t  t o  be applied to:  

Sul 1 20 units 
Sul 2 20 units 
Mus 6 un i t s  
S a l t  1 12 un i t s  
S a l t  2 16 un i t s  
S a l t  3 2 uni ts  
Bruce 1 20 units 
Bruce 2 20 uni ts  
Musgrave 1 2 un i t s  
Musgrave 2 4 uni ts  

Record No. 1173 
Record No. 1174 
Record No. 1175 
Record No. 1168 
Record No. 1169 
Record No. 1170 
Record No. 1171 
Record No. 1172 
Record No. 1340 
Record No. 1344 

Feb 3 years  @ 6,000 
Feb 3 years  @ 6,000 
Feb 3 years  CJ 1,800 
Feb 3 years  @ 3,600 
Feb 3 years  @ 4,800 
Feb 3 years  @ 600 
Feb 3 years  @ 6,000 
Feb 3 years  @ 6,000 
July  3 years  @ 600 
August 3 years  @ 1,200 

The excess $10,250.80 t o  be t rans fe r red  t o  Kidd Creek Mines Ltd. PAC 
account. 



CLAIMS: Hope Group Comprised o f  Bruce 1, Bruce 2, S a l t  
1, Musgrave 1, Musgrave 2. 

MINING DIVISION: V i c t o r i a  

NTS : 92B/ l l ,  12, 13, 14 

SUMMARY OF WORK: L i  n e c u t t i  ng, de ta i  1 ed geological  mappi ng , 
geochemical sampling, ground geophysical surveying. 

PERIOD OF WORK : J u l y  12 t o  November 2, 1984 
COSTS : 

A. LINECUTTING AND GRID CHAINING: 9 1-km, 20 m s t a t i o n s ,  ho r i z .  cha in ing  

PERSONNEL 

D. M a l l a l i e u ,  geo log is t  
J u l y  12-16, 23-24, Oct 22-26 12 days 8 $88/day $1,056.00 

T. Huttemann, geological  a s s i s t a n t  
J u l y  12-16, 23-24 7 days @ $72/day 504.00 

G. Hendrickson, geophysicst 
J u l y  14-16, Oct 24-26 7 days 8 192Iday 1,152.00 

S. Enns - geo log is t  
J u l y  23-24, Oct 22-26 7 days 8 192/day 1,344.00 

F. Renaudat, techn ica l  a s s i s t a n t  
Oct  22-28, 27 5 days 8 90/day 450.00 

4,506.00 $4,506.00 

ROOM AND BOARD 

36 man-days 8 $40/day 

TRANSPORTATION 

Toytoa d iese l  4 x 4 2 weeks 8 $250/week 500.00 
Redhawk Rental s, Burnaby, B .C. 

D iese l  f u e l  

620.00 620.00 

TOTAL COST: L i n e c u t t i n g  and g r i d  $6,566.00 

$6,400 o f  t h i s  c o s t  t o  be app l i ed  to:  

Bruce 1 20 u n i t s  Record No. 1172 Feb 1 year  8 4,000 
S a l t  1 12 u n i t s  Record No. 1168 Feb 1 year  8 2,400 



B. GROUND GEOPHYSICS: HLEM and Magnetometer surveys - 9 1-kin 

PERSONNEL 

G. Hendrickson, geophysicst 
J u l y  17-18, Oct 27 3 days 8 192/day 576.00 

T. Huttemann, geological  a s s i s t a n t  
J u l y  17-18, 20, 24, 25 5 days 8 72/day 360.00 

D. M a l l a l i e u ,  g e o l o g i s t  
J u l y  17-18, 20, 3 days @ 88/day 264.00 

S. Enns - g e o l o g i s t  
J u l y  25 1 day 8 192/day 192.00 

F. Renaudat, techn ica l  a s s i s t a n t  
Oct  26 1 day 8 901day 90.00 

$1,482.00 $1,482 .OO 

ROOM AND BOARD 

13 man-days 8 $40/day 520.00 520.00 

TRANSPORTATION 

Toyota d iese l  4 x 4 1 week @ $250/week 250.00 
Redhawk Rental s, Burnaby , B .C. 

D iese l  f u e l  8 $60/week 60.00 

C) 310.00 310.00- 
TOTAL: Ground Geophysics ,$2,312.00 

C. GEOCHEMICAL SAMPLING: s o i l  and rock geochemistry 

PERSONNEL 

F. Renaudat, techn ica l  a s s i s t a n t  
Oct  28-29 2 days @ 90/day 180.00 

S. Enns, g e o l o g i s t  
Oct  29-31 3 days @ 192/day 576.00 

D. Ma1 l a l i e u ,  g e o l o g i s t  
Oct  30, Nov 1-2 3 days @ 88/day 264.00 

$1,020.00 $1,020.00 

ROOM AND BOARD 

8 man-days @ $40 



TRANSPORTATION 

Toyota d iese l  4 x 4 1 week 8 $250/week 250.00 
Redhawk Rental  s, Burnaby , B .C. 

Diese l  f u e l  

GEOCHEMICAL ANALYSIS 

Acme A n a l y t i c a l  Laboratory,  Vancouver, B .C. 

230 s o i l  f o r  Cu,Pb,Zn,Ag,Mn 8 4.60 
115 s o i l  f o r  Au @ 4.00 
69 rock  f o r  Cu, Pb, Zn, Ag 8 6.75 
69 rock f o r  Au, Ba 8 7.00 

TOTAL: Geochemical Sampling 

D. GEOLOGICAL MAPPING: 1 :2,000 sca le  over 2.5 km2 

PERSONNEL 

D. M a l l a l i e u ,  g e o l o g i s t  
J u l y  19, 21-22, 25-27, Oct  27-29 9 days @ 88/day 792 .OO 

S. Enns - g e o l o g i s t  
J u l y  26-27, Sep 27, Oct 19, 
27-28, Nov 1 8 days 8192/day 1,536.00 

T. Huttemann, geo log ica l  a s s i s t a n t  
J u l y  22, 26-27 3 days @ 72/day 216.00 

$2,544.00 $2,544.00 

ROOM AND BOARD 

20 man-days @ $40/day 

I TRANSPORTATION 

Toyota d i e s e l  4 x 4 1 week 8 $250/week 250.00 
Redhawk Rental  s ,  Burnaby , B .C. 

D iese l  f u e l  8 $60/week 60.00 

8 f e r r y  c ross ings  @ 24.25 

RE PORT PREPARATION 

TOTAL: Geologica l  Mapping 



TOTAL COST: Ground geophysics, geochemical sampling and 
Geological Mapping $11,026.75 

$5,200 o f  t h i s  cos t  t o  be app l ied  to :  

Bruce 2 20 u n i t s  Record No. 1172 Feb 1 year  @ 4,000.00 

Musgrave 1 2 u n i t s  Record No. 1340 J u l y  1 year  @ 400.00 

Musgrave 2 4 u n i t s  Record No. 1344 Aug 1 y e a r  @ 800.00 

The excess $5,826.75 t o  be t rans fe r red  t o  K i d d  Creek Mines L td .  

PAC account. 



APPENDIX M 

STATEMENTS OF QUALIFICATIONS 



STATEMENT OF QUALIFICATIONS 

NAME : S. G. E n n s  

ADDRESS : 701 - 1281 W e s t  G e o r g i a ,  V a n c o u v e r ,  B.C. V 6 E  3J7 

EDUCATION: B . S c .  - H o n o u r s  G e o l o g y  1967 

U n i v e r s i t y  of Manitoba 

M. Sc. - E c o n o m i c  G e o l o g y  1971 

U n i v e r s i t y  of Manitoba 

E X P E R I E N C E :  

G e o l .  A s s i s t .  

G e o l .  A s s i s t .  

G e o l .  A s s i s t .  

G e o l o g i s t  

G e o l o g i s t  

G e o l o g i s t  

G e o l o g i s t  

G e o l o g i s t  

G e o l o g i s t  

Manitoba Mines B r a n c h  - 
S h e r r i t t  G o r d o n  Mins - 
A m a x  E x p l o r a t i o n  I n c .  - 
C e r r o  Mining of C a n a d a -  

H u d s o n ' s  B a y  O i l  & G a s -  

B P  Minerals C a n a d a  - 
B P  A l a s k a  E x p l o r a t i o n  - 
Amax of C a n a d a  - 
K i d d  C r e e k  Mines L t d .  - 

1964 ( f i e l d  s e a s o n )  

1965 ( f i e l d  s e a s o n )  

1966-70 ( f i e l d  s e a s o n )  

1971 

1972 

1973-75 

1975-79 

1979-81 

1982 - present 



STATEMENT OF QUALIFICATIONS 

NAME : David M a l l a l i e u  

ADDRESS : 701 - 1281 West G e o r g i a ,  Vancouver,  B.C. V6E 3J7 

EDUCATION: B.Sc. - Honours Geology, 1983 

C a r l e t o n  U n i v e r s i t y  

EXPERIENCE: 

May-Sept 1981 Mattagami Lake E x p l o r a t i o n  L td .  
J u n i o r  G e o l o g i c a l  A s s i s t a n t  

May-Sept 1982 Mattagami Lake E x p l o r a t i o n  L td .  
S e n i o r  G e o l o g i c a l  A s s i s t a n t  

Apri l -Dec 1983 B i l l i t o n  Canada L td .  - Vancouver 
S e n i o r  G e o l o g i c a l  A s s i s t a n t  

May-Dec 1984 Kidd Creek Mines L td .  
G e o l o g i s t  



STATEMENT OF QUALIFICATIONS 

NAME : Tim Huttemann 

ADDRESS : 701 - 1281 W e s t  Georgia ,  Vancouver, B.C. V6E 3J7 

EDUCATION: B.Sc. - I11 yea r ,  a p p l i e d  mathematics 

Un ive r s i t y  of B r i t i s h  Columbia 

EXPERIENCE: 

Summer 81 Newmont - g e o l o g i c a l ,  geophys ica l  a s s i s t a n t  

Summer 82 Newmont - g e o l o g i c a l ,  geophys ica l  a s s i s t a n t  

Summer 83 Kidd Creek Mines - geophys ica l  a s s i s t a n t  

Summer 84 Kidd Creek Mines - geophys i ca l ,  g e o l o g i c a l  
a s s i s t a n t .  



STATEMENT OF QUALIFICATIONS 

NAME : Frank Renaudat 

ADDRESS : 701 - 1281 West Georgia, Vancouver, B.C. V6E 3J7 

EXPERIENCE: 

Summer 1981 Kidd Creek Mines Ltd. 
Geochemical sampler, gridding 

Summer 1982 Kidd Creek Mines Ltd. 
Gridding, geochemical sampler 

Summer 1983 Kidd Creek Mines Ltd. 
Sampling, geophysical assistant 

Summer 1984 3 weeks, geophysical assistant 
soil sampling 






































