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SUMMARY 

The Arrowsmith and Arrowsmith 2, 3 and 4 claims, of Newport Metal Corpor- 
a t i o n ,  are l o c a t e d  10 km due east  of P o r t  A lbe rn i  i n  the Nanaitno Mining 
D i v i s i o n  of B r i t i s h  Columbia on mapsheets 92F/2E and 92F/7E0 The Singapore 
claim, a l s o  of Newport Metals Corpora t ion ,  is l o c a t e d  17 km east of P o r t  , 

A l b e r n i ,  approximate ly  2 km s o u t h  of t h e  Arrowsmith 4 claim, i n  t h e  Albe rn i  
Mining Div i s ion  on-mapsheet  92F/2E. 

. The Arrowsmith claims are u n d e r l a i n  by N i t i n a t ,  Myra and B u t t l e  Lake Form- 
a t i o n  rocks  of t h e  P a l e o z o i c  S i c k e r  Group, Karmutsen Formation rocks  of t h e  
T r i a s s i c  Vancouver Group and Cre taceous  Nanaimo Group r o c k s  which have been 
i n t r u d e d  by T e r t i a r y  Sooke I n t r u s i o n s .  The Singapore  claim is under l a in  by 
N i t i n a t  Formation rocks  of t h e  Pa leozo ic  S i c k e r  Group. 

North-south t r e n d i n g  p e r v a s i v e  * 'quar tz -carbonate  a l t e r a t i o n  zones which 
l o c a l l y  c o n t a i n  anomalous leJels of g o l d ,  s i l v e r ,  copper  and a r s e n i c ,  are 
l o c a t e d  on t h e  Arrowsmith claims. Grab-samples  from t h e s e  zones r e tu rned  up 
t o  79 ppb Au, 4 . 3  ppm Ag, 3350 ppm Cu and 220 ppm As.  A heavy mine ra l  
c o n c e n t r a t e  stream sediment  sample,  which is a long  t h e  s t r i k e  p r o j e c t i o n  of 
t h e s e  quar tz -carbonate  a l t e r a t i o n  zones ,  r e t u r n e d  810 ppb Au. 

i I 

Prev ious  s o i l  sampling su rveys  on f o u r  s e p a r a t e  g r i d s  r e t u r n e d  n e a r  back- 
ground va lues  f o r  a l l  e lements .  The excep t ion  is  on t h e  Arrowsmith g r i d ,  
which c o n t a i n s  a 200 m by 75 m wide north-south t r e n d i n g  weak copper  
'anomaly' ( v a l u e s  t o  207 ppm Cu) i n  t h e  southwest  p o r t i o n  oE t h e  g r i d .  

H i s t o r i c a l  work on t h e  S'ingapore claim near t h e  Bank Group s i l v e r / c o p p e r  
showing, uncovered an east-west t r e n d i n g  s h e a r  zone from which a g r a b  sample 
r e t u r n e d  900 ppb Au. A *heavy mine ra l  c o n c e n t r a t e  stream sediment  s a m p l e ,  
1oca ted .downslope  of bo th  t h e  Bank Group Showing and t h e  gold-bear ing s h e a r  
zone,  r e tu rned  1210 ppb Au. ; 

The Arrowsmith and Singapore  claims have good p o t e n t i a l  t o  h o s t  a s t r u c t u r a l -  
l y  c o n t r o l l e d  v e i n  d e p o s i t  similar t o  t h a t  on t h e  nearby  Debbie-Yellow 
p rope r ty .  S i m i l a r  quar tz -carbonate  a l t e r a t i o n  zones i n  Sicker Group rocks, 
and nor th-south  s t ruc tura l  c o n t r o l s ,  have been observed on bo th  p r o p e r t i e s .  

Phase IA and I B  work programs c o n s i s t i n g  of g e o l o g i c a l  mapping, rock  
sampling,  s o i l  geoFhemistry,  magnetometer and VLF-EM su rvey ing ,  t r e n c h i n g  and 

. heavy mine ra l  c o n c e n t r a t e  stream sediment  sampling are recommended a t  an 
e s t i m a t e d  c o s t  of $86,000. A Phase I1 work program, c o n t i n g e n t  upon 
f a t o u r a b l e  r e s u l t s  froin t h e  Phase I program, is a l s o  inc luded  a t  a c o s t  of 
$100,000 0 
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I .O INTRODUCTION 

. T h i s  r e p o r t  documents the p r e l i m i n a r y  e x p l o r a t i o n  programs conducted from 
. .  . A p r i l  30 t o  May 19,  1988 by Edsons Resources  Ltd. ,  and November 14 t o  28, 

1988 by MPH C o n s u l t i n g  Limi ted  at t h e  r e q u e s t  of S c o t t  Eo Angus of Newport 
Gold Corpora t ion .  It is a summary of t h e  p rev ious  MPH r e p o r t  e n t i t l e d  
"Report on Reconnaissance  Rock, S o i l  and S i l t  Sampling Arrowsmith-Singapore . 
P r o p e r t y  f o r  Newport Metals Corpora t ion"  da t ed  December 23, 1988 by 

." 
1 ', TOG. Hawkins, 'P.Geol. and C. Naas, B.Sc.. ,-. - -  . 
y ., . - 3.- 4 

..n 

... , 

-* F i e l d  work by Edsons Resources  Ltd .  c o n s i s t e d  of rock  sampl ing  (58  samples  
. c o l l e c t e d )  and heavy m i n e r a l  stream sediment  sampling (16 samples) .  F i e l d  

..- . -  . . work by MPH C o n s u l t i n g  Limi ted  under  t h e  d i r e c t i o n  of t h e  writer, c o n s i s t e d  
r .  :-= of rock  sampling (41 rock samples)  and heavy mineral  stream sediment  sampling 

(12  samples) .  

The o b j e c t i v e  of these 'programs w a s  t o  e v a l u a t e  t h e  p o t e n t i a l  f o r  go ld  a t  a'" 
r econna i s sance  scale . in  view of t h e  e x p l o r a t i o n  and p o s s i b l e  development of a 
p o t e n t i a l l y  economic g o l d  d e p o s i t  on t h e  nea rby  Debbie and Yellow p r o p e r t i e s  

F ,  * _. 

-- 
* 1  

. .  
. -.., -..- t 

- -  h e l d  by Westmin and Nexus. 

1 .  

2.0 PROPERTY LOCATION, ACCESS, TITLE 
r 

The Arrowsmith and Arrowsmith 2, 3, and 4 claims are l o c a t e d  10 km due east  
of P o r t  A lbe rn i  i n  t h e  Cameron R ive r  Va l l ey  w i t h i n  t h e  Nanaimo Mining 
D i v i s i o n  of Br i t i sh  Columbia. They are c e n t r e d  a t  approx ima te ly  49"13 'N 
l a t i t u d e ,  124'37'W l o n g i t u d e  on NTS mapsheets  92F/2E and 92F/7E (F igure  1). . 

The Singapore  claim is l o c a t e d  17  krn east of P o r t  A lbe rn i ,  approximate ly  2 km 
s o u t h  of t h e  Arrowsmith 4 claim, on t h e  s o u t h  s l o p e  of Mctaughl in  Ridge i n  
t h e  Albe rn i  Mining Div is ion . ;  It  is c e n t r e d  a t  approximate ly  49'09'N 
l a t i t u d e ,  124'37'W l o n g i t u d e  on NTS mapsheet 92F/2E ( F i g u r e  1 ) .  

' Access t o  t h e  Arrowsmith claims is by way of t h e  M t .  Arrowsmith s k i  h i l l  road 
which e x i t s  t h e  paved No. 4 Highway, 8 km east of P o r t  A l b e r n i .  A network of . 

d r i v e a b l e  logging r o a d s  allows d i r e c t  a c c e s s  t o  most a r e a s  of t h e  p rope r ty .  

Access t o  t h e  A l b e r n i  claim is  ga ined  v i a  t h e  a l l -weather  g r a v e l ,  China Creek 
Road, which c r o s s e s  . the sou thwes te rn  p o r t i o n  of t h e  claim. The e n t r a n c e  gate 
f o r  this road is & u a l l y  locked  and t h e r e f o r e  permiss ion  from MacMillan 
B loede l  is r e q u i r e d .  

c 

C l a i m  informat ion  is as fo l lows :  
b 

Record Anniversary Year 
C l a i m  No.  Units Date Recorded 

Arrowsmi t h  2114 ( 4 )  20 A p r i l  11/91 1985 
Arrowsmith 2 
Arrowsmith 3 2321 ( 4 )  18 A p r i l  11/91 1986 

J u l y  15/91 1986 

2320 ( 4 )  18 A p r i l  11/91 1986 -' 

Arrowsmith 4 2424 (7) 20 
T o t a l  76 

Singapore  2898 ( 4 )  20 A p r i l  1/93  1986 

These a n n i v e r s a r y .  d a t e s  i n c l u d e  t h e  work which was done on t h e  p r o j e c t  
d i s c u s s e d  he re in .  
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The Arrowsmith, Arrowsmith 2 and Singapore  claims are 100% owned by S c o t t  k. 
Angus, wh i l e  t h e  Arrowsmith 3 and Arrowsmith 4 claims are 100% owned by 
A l f r e d  E. Angus. * .  . 

- I .  I .  

~ The Arrowsmith claims were grouped on March 24 ,  1987 as t h e  Arrowsmith 
' a .  Group. ' . .  . -  . 0 .  . -. . ,. t ' ' I .: . . .  . .  
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3.0 PREVIOUS WORK 

> 
t -  

..) . . . .  
. ' .  

' 8  The Singapore  claim, which cove r s  t h e  p rev ious  Albe rn i  claim, w a s  s t a k e d  i n  I 

A p r i l  1986. Work on t h e  former  Albe rn i  claim was c a r r i e d  o u t ' b y  Gunnex Ltd.  
between 1963 and 1966. ~ Gunnex conducted r e g i o n a l  mapping 'with .some 
p r o s p e c t i n g  and s i l t  sampl ing  and compiled a l ist  of m i n e r a l  occur rences .  
The A l b e r n i  claim area was mapped but  m i n e r a l i z a t i o n  was n o t  d i scovered .  The 
1962 Hunting aeromagnet ic  su rvey  a l s o  covered t h e  area of t h e  Albe rn i  claim 
bu t  no  anomalies  were l o c a t e d  on o r  n e a r  t h e  claim. 

. .  

. r  

t 

The Bank Group showing o c c u r s  on o r  n e a r  t h e  southwes tern  c o r n e r  of t h e  
S ingapore  claim. A series of open c u t s  had been dug on a zone of q u a r t z  
v e i n s  c a r r y i n g  p y r i t e ,  c h a l c o p y r i t e ,  and g a l e n a  wi th  some s i l v e r  and gold 
va lues .  A 7.6 m s h a f t  had been sunk i n  t h e  l a r g e s t  open c u t  and a caved a d i t  
a l s o  ex is t s .  The m i n e r a l i z e d  zone was r e p o r t e d  t o  be 3 m wide and 100 m o r  
so  a l o n g  s t r i k e .  A g r a b  sample from t h e  dump assayed trace Au, 34 g / t  Ag, 
and 3.2% Cu ( M i n i s t r y  of Mines Annual Repor t ,  1917). 

During r econna i s sance  g e o l o g i c  mapping and rock  sampling by MPH Consul t ing  . 
Limi ted ,  on behal f  of S u n f i e l d  Management Ltd. ,  ' a sample of a quar tz -  
c a r b o n a t e  ve ined ,  s u l p h i d e - r i c h  ' v o l c a n i c '  con ta ined  900 ppb Au (Neale and 
Hawkins, 1984) . 
I n  1987, Edsons Resources  Ltd.  conducted a p re l imina ry  s o i l  geochemical 
program which inc luded  81 s a m p l e s  taken  from t h e  Singapore g r i d  .on t h e  n o r t h  
s i d e  of China Creek. Only v e r y  weakly anomalous r e s u l t s  f o r  a l l  e lements  
were r e t u r n e d  from this area (Angus, 1988). 

I n  1987, 373 s o i l  samples  were c o l l e c t e d  from Gr ids  A and B on t h e  Arrowsmith 
2 and 3 claims. No anomalous p rec ious  o r  base  metal element  c o n c e n t r a t i o n s  
were encountered i n  t h e  su rvey  areas excep t  f o r  a s p o t  copper  anomaly (606 
ppm) on Grid B (MacLeod, 1987). 

I n  Apr%l 1988, 265 s o i l  samples  were c o l l e c t e d  from t h e  Arrowsmith g r i d  on 
t h e  Arrowsmith claim. The h i g h e s t  va lues  were 35 ppb Au, 0.8 ppm Ag, 213 ppm ' 

Cu, 14 ppm Pb and'129 ppm Zn (Angus, 1988) .  

Government g e o l o g i c a l  work i n  t h e  area i n c l u d e s  mapping by C O H O  CLapp (1912 
and 1914) ,  J.E. Mul le r  and D.J.T. Carson (1969) ,  J.E. M u l l e r  (1977 and 
1980) ,  N.W. Massey (1988)-  A minera l  i n v e n t o r y  r e p o r t  was prepared  by J.S. .. 
Stevenson (1945).  
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. . .  4.0 REGIONAL G E O L W  - .,# . . 

- .  
-: Geology i n  t h e  P o r t  Albern i -Ni t ina t  R ive r  area comprises  mainly Uppe 
- Thes 
-.. r e p r e s e n t  e u g e o s y n c l i n a l  sequences of  v o l c a n i c  and sed imentary  rocks.  

- * J u r a s s i c  Bonanza Group v o l c a n i c s  are p r e s e n t  l o c a l l y  i n  t h e  s o u t h e r n  p a r t  of 
: t h i s  area. Lesser amounts of Upper Cre taceous  Nanaimo Group rocks  an 

During 1988, geologic mapping 

P a l e o z o i c  S i c k e r  Group rocks  and Lower Mesozoic Vancouver Group rocks. 

i n t r u s i v e  rocks  of v a r i o u s  ages o c c u r  a l s o .  
headed by Mr. N o  Massey, was conducted . i n  t h e  P o r t  A lbe rn i  area as p a r t  of an 
ongoing,  f e d e r a l l y  funded r e s e a r c h  p r o j e c t  'on t h e  s t r a t i g r a p h y  of t h e  S i c k e r  
Group. Renaming of t h e  fo rma t ions  and changes . .have  been proposed. .' T h e -  
o r i g i n a l  nomencla ture  in t roduced  by Mul le r  and previous  workers  has largely - 
been r e t a i n e d  by t h e  mining i n d u s t r y  t o  t h i s  po in t .  For t h e  purposes  of  t h i s '  

a b i l i t y  -over  Vancouver I s l a n d  'and t h e  economic s i g n i f i c a n c e  a s s o c i a t e d  wi th  - 

5 .  

, 
' 

' *  r e p o r t  Mul l e r ' s  t e rminology w i l l  be used  due t o  i t s  seemingly w i d e r  a p p l i c -  

. .  
. a  *'. ' ; - . .. * , s p e ' c i f i c  fo rma t ions .  . .  

, .. I . .  
f . .  

. -* , . . I  

p ' 4.1 Sicker Group *! ' 
* , I  ... 
. ,_ - Mul le r  ( 1980) proposed t h e  fo l lowing  s u b d i v i s i o n  of t h e  S i c k e r  Group, from 

' o l d e s t  t o  youngest :  N i t i n a t  Formation, Myra Formation, 'Sediment -Si l l '  Uni t ,  
' and B u t t l e  Lake Formation. 
& t  

The Nitinat Formation comprises  mainly maf ic  v o l c a n i c  rocks .  These occur  
most commonly as f l o w  b r e c c i a s  o r  agglomera tes ,  i n c l u d i n g  some massive f lows ,  
and rare p i l l o w  b a s a l t s .  Loca l ly ,  medium-grained, g e n e r a l l y  massive,  
b a s a l t i c  t u f f  is i n t e rbedded  wi th  t h e  f lows.  The t h i c k n e s s  of t h e  N i t i n a t  
Formation is e s t i m a t e d  a t  2000 m (Mul le r  1980).  

The Myra Formation unconformably o v e r l i e s  t h e  N i t i n a t  Formation. I n  t h e  
Nitinat-Cameron River '  area, t h e  Myra Formation comprises  a lower ,  massive t o  
wide ly  banded, b a s a l t i c  t u f f  and b r e c c i a  u n i t ,  a middle ,  t h i n l y  banded, 
a l b i t e - t r a c h y t e  t u f f  and a r g i l l i t e  u n i t ,  and an upper ,  thick-bedded, medium- 
g r a i n e d ,  a l b i t e - t r a c h y t e  t u f f  and b r e c c i a  u n i t .  

The type  l o c a l i t y  of t h e  Myra Formation is a t  Myra Creek, a t  t h e  s o u t h  end of  
B u t t l e  Lake. There ,  v o l c a n i c l a s t i c  rocks  c o n s i s t i n g  dominant ly  of rhyo- 
d a c i t i c  o r  r h y o l i t i c  t u f f ,  l a p i l l i  t u f f ,  b r e c c i a ,  and some quartz porphyry 
and minor mafic flows and a r g i l l i t e  (Upper Myra Format ion) ,  are h o s t  t o  , 

Westmin Resources '  Myra, Lynx, P r i c e ,  and H-W massive s u l p h i d e  (Cu-Zn-Pb-Au- 
Ag-Cd) d e p o s i t s .  The Myra Formation is approximate ly  750 t o  1000 m t h i c k  and 
b o t h  t h e  N i t i n a t  and Myra Formations are d a t e d  as Devonian and/or  o l d e r  by 
M u l l e r  (1980).  

The 'Sedfment-Sill  Unit' c o n t a i n s  t h i n l y  bedded t o  massive a r g i l l i t e ,  
s i l t s t o n e ,  and c h e r t  with i n t e r l a y e r e d  s i l ls  of d iabase .  It is t r a n s i t i o n a l  
between t h e  Myra and B u t t l e  Lake Formations.  

The B u t t l e  Lake Ponnation comprises a b a s a l ,  g reen  and', maroon t u f f  and /o r  
b r e c c i a ,  o v e r l a i n  by coarse-gra ined ,  c r i n o i d a l  and calcarenitic l imes tone ,  
f ine-gra ined  l imes tone  wi th  c h e r t  nodu les ,  and some d o l o m i t i c  l imes tone .  
Lesser amounts of a r g i l l i t e ,  s i l t s t o n e ,  greywacke, and c h e r t  are a l s o  
p r e s e n t .  



The B u t t l e  Lake Formation i s  up t o  470 m t h i c k .  It has  been da ted  as Middle 
e. . Pennsylvanian ,  based on f o s s i l  ev idence  . .bu t  may be as 'young as E a r l y  'Permian 
' .... (Mul le r ,  1980). .Conf i rma t ion  of t h i s  age  through r e c e n t  work done by Brandon .: and o t h e r s  (1986) . i n c l u d e s  i s o t o p i c  'and conodont a g e s '  which i n d i c a t e ,  t h a t  
- ' ' r o c k s  of t h e  B u t t l e  -Lake Formation are ' e a r l y  Middle Pennsylvanian""(Atokan) 

through E a r l y  Pe rmian . (p robab ly  Sakmarian).  
1,. : ~ .  ':* -; : ..; 

., 4,2 .Vqcouver 

_ .  The Upper. .  Triassic Rannutsen _, Formation. - v o l c a n i c  . . rocks  ' unconformably t o  
.- ._. . - paraconformably . o v e r l i e  t h e  B u t t l e  Lake Formation l imes tone ,  - forming t h e  base  

' o f  - t h e  Vancouver ..Group. The Karmutsen Formation is t h e  t h i c k e s t  and most 
widespread sequence-  of r o c k s  on Vancouver I s l a n d .  'It is. w e l l  exposed south-  

-, .,east' of P o r t  A lbe rn i ,  compr is ing  mainly d a r k  g r e y  t o .  b l a c k , ' . ' o r  d a r k  g reen  
, t h o l e i i t i c  p i l l o w . b a s a l t ,  massive b a s a l t , '  and p i l l o w  b r e c c i a .  Pillow l a v a s  

. g e n e r a l l y  occur  . n e a r  t h e  b a s e  of t h e  s e c t i o n .  Conglomerate, which c o n t a i n s  
' clasts of S i c k e r  Group rocks  and j a s p e r o i d a l  t u f f ,  forms b a s a l  s e c t i o n s  i n  

. . .  
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t h e  Ni t ina t -Home.  Lake area.. 

Upper T r i a s s i c  mass ive  t o  thick-bedded d a r k  g r e y  t o  b l a c k ,  f i ne -g ra ined  t o  
m i c r o c r y s t a l l i n e  l imes tone  of t h e  Quatsino Formation o c c u r s  s o u t h  of 
Mount Spencer.  Coarse-grained marble  o c c u r s  n e a r  i n t r u s i v e  rocks.  Quats ino  
Formation l imes tone  h o s t s  t h e  m a j o r i t y  of known economic s k a r n  d e p o s i t s  on 
Vancouver Island. 

. 4.3 Bonanza .Group 

The Bonanza Group s t r a t i g r a p h y  r e p r e s e n t s  p a r t s  of s e v e r a l  d i f f e r e n t  
e r u p t i v e  c e n t r e s  of a v o l c a n i c  arc. B a s a l t i c ,  r h y o l i t i c  and lesser a n d e s i t i c  
and d a c i t i c  l a v a ,  t u f f ,  and b r e c c i a  wi th  i n t e r c a l a t e d  beds and sequences of 
mar ine  a rg i l l i t e  and greywacke.  make up t h e  Bonanza Group. The Bonanza 
Vo lcan ic s  are cons ide red  t o  be e x t r u s i v e  equivalents of the Island I n t r u s i o n s  
and t o  be of Early J u r a s s i c  age. 

4.4 Nanaimo Group .! 

Upper Cre taceous  Nanaimo Group sedimentary  rocks are s c a t t e r e d  throughout  t h e  
area. * Extens ive  exposures  occur  n e a r  P o r t  A lbe rn i ,  P a t l i c a n t  Mountain, and . 

s o u t h  and nor thwes t  of Mount Mor ia r ty ,  The b a s a l  p o r t i o n s  of . t h e  Nanaimo. 
Group inc lude ;  t h e  Comox Formation which comprises  mainly qua r t zo f  e ld -  
s p a t h i c ,  cross-bedded beach f a c i e s  s ands tone  and lesser conglomerate  w i t h  
numerous i n t e r c a l a t i o n s  of carbonaceous and f o s s i l i f e r o u s  s h a l e  and c o a l ,  t h e  
Haslam Formation which is a near -shore ,  l € t t o r a l  d e p o s i t i o n a l  f a c i e s  
c h a r a c t e r i z e d  by t h i c k l y  bedded f o s s i l i f e r o u s ,  sandy s h a l e ,  s i l t s t o n e  and 
s h a l y  sands tone .  

I n t e r b e d d e d ,  coarse clastic, conglomerate, pebbly sands tone  and a r k o s i c  
s a n d s t o n e  with minor s h a l e  and c o a l  of t h e  Extens ion-Pro tec t ion  Formation 
a r e  beach and de l t a i c  sand facies,  

- 
. 
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4.5 Intrusive Bocks 

Gabbro, peridotite, and . diabase of T r i a s s i c  o r  Permian Y %  
l o c a l l y  throughout  t h e  area. . A large band is exposed approximat 
n o r t h  of  P o r t  Alberni:  Although mapped as i n t r u s i v e ,  some of t h e s e '  
be  b a s a l  f l o w  u n i t s  of t h e  Karmutsen Formation. 

Middle t o  Upper J u r a s s i c  Island Idtrusions compris ing q u a r t z  d i o  
lesser b io t i t e -ho rnb lende  g r a n o d i o r i t e  occur  throughout  t h e  area. -;Intrusij 'e  
c o n t a c t s  w i t h  S i c k e r  and Bonanza Group v o l c a n i c  rocks  are c h a r a c t e r i z e d  -:by 
t r a n s i t i o n a l  zones of g n e i s s i c  rocks  and migmatitic rocks., whereas c o n t p c t s  
w i t h  Karmutsen Formation v o l c a n i c  rocks  are well-def ined.  Skarn 'zones are 
r e p o r t e d  a t  t h e  c o n t a c t  of . I s l a n d  I n t r u s i o n s  wi th  Q u a t s i n o  Formation l i m e -  

, .  

_.. * 

s t o n e ,  and less comrnon.ly wi th ' , .But t le  Lake Formation l imes tone .  ,. - .. 
.. . .  - . ,. . .. ... - . 

. . . .  . C .  .. . . . . .  :. I . .  ~ 1 ' .  .... 

iary '(Catface 'or Sooke) ' i n t r u s i v e  sills; dykes and s t o c k s  c u t .  S i c k e r  
p "rocks and p o s s i b l y  Nanaimo Group sediments  as w e l l .  They ' compr ise  
ly '. .hornblende-quartz  d i o r i t e  and d a c i  t i c  hornblende-f e l d s p a r  porphyry 

. i. . .  lesser l e u c o c r a t i c  q u a r t z  monzonite. . .  i -  

. _ .  .. . 
s 

Structure . 
. .  

. . .  

. The B u t t l e  Lake Arch, Cowichan-Home Lake Arch and Nanoose U p l i f t  are nor th-  
'. n o r t h w e s t e r l y  t r e n d i n g  axial  u p l i f t s  b e l i e v e d  t o  be among t h e  o l d e s t  

s t r u c t u r a l  e l emen t s  i n  s o u t h  c e n t r a l  Vancouver I s l a n d .  Fold ing  and up l i . f t  
occu r red  b e f o r e  t h e  l a t e  Cretaceous, and p o s s i b l y  b e f o r e  t h e  Mesozoic (Mul le r  
and Carson, 1969), and more t i l t i n g ,  f o l d i n g ,  and u p l i f t  occur red  a f t e r  t h e  
l a t e  Cre taceous .  S i c k e r  Group v o l c a n i c  and sed imentary  rocks  occur  a t  t h e  
cores of t h e s e  u p l i f t s .  . 

i 

Asymmetric, southwest-verging,  nor thwes t - t rending ,  a n t i f o r m a l  f o l d  
s t r u c t u r e s ,  c h a r a c t e r i z e d  by s u b v e r t i c a l  southwest  . l imbs  and moderately 
d i p p i n g  n o r t h e a s t  l imbs  occur  a t  B u t t l e  Lake, i n  t h e  Cameron-Nitinat River  
area, and n o r t h  of  Cowichan Lake. Well-developed f o l i a t i o n  was formed d u r i n g  

. metamorphism t o  c h l o r i t e - a c t i n o l i t e  and c h l o r i t e - s e r i c i t e  s c h i s t ,  i n  s t e e p  
and ove r tu rned  l imbs  of folds. The folding may have occurred  p r i o r  t o  
i n t r u s i o n  of T r i a s s i c ( ? )  mafic s i l ls  a l o n g  axial p l a n a r  s u r f a c e s  i n  fo lded  
'Sediment -Si l l '  u n i t  rocks.  Evidence from K-Ar d a t i n g  a l s o  s u g g e s t s  J u r a s s i c  
f o l d i n g .  B u t t l e  Lake Formation l imes tones  are r e l a t i v e l y  undeformed i n  some 
p l a c e s ,  a l t h o u g h  i n  o t h e r s ,  as i n  t h e  Chemainus River  Canyon, t h e y ' a r e  h i g h l y  
deformed, a long  wi th  o t h e r  S i c k e r  Group rocks  (Brandon and o t h e r s ,  1986). 
Vancouver Group u n i t s  are no t  as i n t e n s e l y  fo lded ;  g e n t l e  monocl inal  and 
domal s t r u c t u r e s  have been mapped. However, Karmutsen Formation v o l c a n i c  
rocks  l o c a l l y  conform t o  t h e  a t t i t u d e  of unde r ly ing  Myra and B u t t l e  Lake 
Formations ( M u l l e r ,  1980a).  

I 

Some e a r l y  Mesozoic f a u l t i n g  occurred  i n  t h e  area p r i o r  t o  emplacement of 
I s l a n d  I n t r u s i o n s .  Middle t o  Upper J u r a s s i c  i n t r u s i v e  a c t i v i t y  ( I s l a n d  
I n t r u s i o n s )  is  l o c a l i z e d  a long  n o r t h w e s t e r l y  t r e n d s .  

Ex tens ive  west-northwest  t r e n d i n g  faulting occurred  d u r i n g  t h e  T e r t i a r y ,  and 
is b e s t  i l l u s t r a t e d  by l a r g e  d i sp lacemen t s  of Nanaimo Group s e d i m e n t s  i n  some 
areas, such  as t h e  n o r t h  s i d e  of t h e  Chemainus River V a l l e y ,  p l a c i n g  .Sicker  
Group rocks  above Nanaimo Group rocks. These.  f a u l t s  have been t r a c e d  for up 
t o  100 kin. 
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Minor l a t e ,  n o r t h  and n o r t h e a s t e r l y  t r e n d i n g ,  t e a r - f a u l t s  and b lock  f a u l t s  
o f f s e t  nor thwes t  t r e n d i n g  f a u l t s  l o c a l l y .  The n o r t h e r l y  t r e n d i n g  Albe rn i  
Va l l ey  f a u l t  has  been t r a c e d  over  70 km and d i s p l a c e s  a s e c t i o n . o f  Karmutsen 
Formation approximate ly  1500 m (Mul le r  and Carson, 1969). . ( .  

c z b  

'?. 4.7 Economic Setting 
>. 

The S i c k e r  Group, and ' t'o a lesser e x t e n t  t h e  Vancouver Group of v o l c a n i c  : 
r o c k s ,  have been exp lo red  i n t e r m i t t e n t l y  s i n c e  t h e  1890's f o r  go ld  and base  
metal m i n e r a l i z a t i o n .  

U n t i l  r e c e n t l y ,  d e p o s i t s  of copper  and g o l d - s i l v e r  i n  q u a r t z  v e i n s  and s h e a r  
zones hos t ed  by mafic t o  i n t e r m e d i a t e  v o l c a n i c  rocks  and b a s e  metal p l u s  ' 

g o l d - s i l v e r  s k a r n  d e p o s i t s  were the most wide ly  recognized  economic and 
subeconomic metal c o n c e n t r a t i o n s  i n  ' the P o r t  Albern i  area. P l a c e r  mining f o r  
g o l d  was under taken  i n  t h e  1940's around China,  Mineral  and Corr igan  Creeks.  . 

. -  

A t  B u t t l e  Lake, approximate ly  70 km nor thwes t  of P o r t  A l b e r n i ,  .the Myra 
Formation of t h e  S i c k e r  Group h o s t s  Westmin Resources '  vo lcanogen ic  massive 
s u l p h i d e  d e p o s i t .  Ore m i n e r a l s ,  i n c l u d i n g  s p h a l e r i t e ,  c h a l c o p y r i t e ,  g a l e n a ,  
tetrahedrite-tennantite, minor b o r n i t e  and c o v e l l i t e  are h o s t e d  by p y r i t i c ,  
r h y o l i t i c  t o  r h y o d a c i t i c  v o l c a n i c  and p y r o c l a s t i c  rocks  of t h e  Myra 
Formation. 

Combined r e s e r v e s  of t h e  Lynx. (open p i t ) ,  Price, and Myra 
d e p o s i t s  are 926,600 t onnes  g r a d i n g  1% copper ,  0.9% l e a d ,  7.4% z i n c ,  2.1 g / t  
g o l d ,  89 g / t  s i l v e r  (1983). Reserve .  f i g u r e s  f o r  t h e  HU w e r e  13,901,000. 
t onnes ,  ave rag ing  2.2% copper ,  5.3% z i n c ,  0.3% l e a d ,  2.4 g / t  go ld  and 37 g / t  
s i l v e r  (Walker, 1983). From 1980 t o  1982, 811,987 tonnes of o r e  were m i l l e d ,  
p roducing  7,306,880 kg copper ,  43,706,118 kg z i n c ,  6,455,040 kg l e a d ,  1700 kg 
g o l d ,  78,630 kg s i l v e r  and 58,580 kg cadmium. 

Another  vo lcanogenic  massive s u l p h i d e  d e p o s i t  hos ted  by S i c k e r  Group rocks  is 
t h e  Twin J Mine on Mount S i c k e r  n e a r  Duncan. The two p a r a l l e l  o r e  bod ies  
contain pyrite, chalcopyrite, sphalerite and minor g a l e n a  in a bar i te ,  
q u a r t z - c a l c i t e  gangue and c h a l c o p y r i t e  i n  q u a r t z ,  and occur  i n  s c h i s t  
b e l i e v e d  t o  have been d e r i v e d  from f e l s i c  v o l c a n i c s  of t h e  Myra Formation. 
T o t a l  p roduct ion  from 1898 t o  1964 was 277,400 tonnes  producing 1384 kg go ld ,  
29,066 kg s i l v e r ,  9,549,590 kg copper  and 20,803,750 kg z i n c  w i t h  a t  least  
164,590 kg l e a d  and 4'.5 kg cadmium. 

On t h e  Lara p r o p e r t y ,  ( n o r t h  of Cowichan Lake) Abermin Corpora t ion  h a s  
t r aced ' s  t h e  p o l y m e t a l l i c  vo lcanogenic  massive s u l p h i d e  Coronat ion and 
Coronat ion Extens ion  zones ove r  a s t r i k e  l e n g t h  of over  1500 m and to d e p t h s  
of 245 m. I n i t i a l l y ,  ave rage  g rades  were 5.1  g / t  go ld ,  1 1 1  g / t  s i l v e r ,  0.81% 
copper ,  1.32% l e a d ,  and 5.79% z i n c  ove r  an average  t h i c k n e s s  of 3.9 m. A 
160 m long ,  high-grade zone w i t h i n  t h e  Coronat ion zone averaged 8.2 g / t  g o l d ,  
229 g / t  s i l v e r ,  1.5% copper ,  3.1% l e a d ,  and 14.9% z i n c  ove r  an ave rage - -o f  
3.4 m th i ckness .  Other  similar h o r i z o n ( s )  up t o  2.4 km l o n g ,  p a r a l l e l  t o  t h e  
Coronat ion  zone i n  t h e  n o r t h e r n  p a r t  oE t h e  p rope r ty ,  are a l s o  hos ted  by 
f e l s i c  v o l c a n i c s  of t h e  Myra Formation. 

c 
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I n  October  1987, Abermin commenced work'  on a d e c l i n e  t o  e x p l o r e  

p r e s e n t  owners,  La rad .de  Resources  Ltd. ,  r epor t ed  e s t i m a t e d  r e s e r v e s  
529,000 tonnes  ave rag ing  1'.01% copper ,  1.22% l e a d ,  5.87% z i n c ,  101 g / t  si 
and 4.73 g / t  go ld  ove r  an average  t h i c k n e s s  of 2.7 m i n  J u l y  of 1988. 

F ive  known past: producing mines occur  i n  t h e  P o r t  A lbe rn i  area. 
Thistle Hine produced 85,840 g g o l d ,  65,940 g s i l v e r  and.  309,090 k< 

- 2 ;  - c o p p e r  from 6280 tonnes  of ore. It was' o r i g i n a l l y  i n t e r p r e t e d  as a s k a r n  
' d e p o s i t  (Stevenson,  1945; Carson, 1968).  Recent ly  i t  has  been i n t e r p r e t e d  as' 
a s t r a t a b o u n d  v e i n .  d e p o s i t  w i t h  a p o s s i b l e  syngene t i c  component. It is' 
a s s o c i a t e d  w i t h  massive magne t i t e  which is s t r a t abound  and i n  v e i n s .  . Over 

. *  o t h e r  p a r t s  of t h e  p r o p e r t y ,  m i n e r a l i z a t i o n  .is f r a c t u r e  c o n t r o l l e d .  Work\ by 
#':;- Westmin Resources  Ltd .  in 1983 and 1984 l o c a t e d  16 s i g n i f i c a n t  copper  and/or  

, ' gold occur rences  o v e r  a s t r L k e  l e n g t h  of  4.6 km. These occur rences  g rade  up 
* '  t o  17 g / t  'gold o v e r  2.1 m. During 1984 and 1987 d r i l l  programs f a i l e d  to  

- - i n t e r s e c t  s i g n i f i c a n t  go ld  c o n c e n t r a t i o n s  over '  mineable wid ths ,  however. 

1" The Eavilah Mine (950 tonnes  produced 8360 g go ld  and 43,670 g s i l v e r )  
- and t h e ,  Vancouver Island Gold Mine (438 tonnes  produced 11,900 g gold  and 

1600 g s i l v e r )  are q u a r t z  v e i n  d e p o s i t s  hos t ed  by a n d e s i t e  and a n d e s i t i c  t u f f  

. + Coronat ion  zone and p rov ide  access t o  t h e  o r e  zone on t h r e e  l e v e l s .  

. .  

* .  

- %  

' of t h e  S i c k e r  Group. 

The Black Panther.Mine is an  a u r i f e r o u s  q u a r t z  ve in  w i t h i n  a s h e a r  zone 
c u t t i n g  S i c k e r  Group a n d e s i t e  and I s l a n d  I n t r u s i o n s  d i o r i t e . .  Product ion  of 
1715 tonnes  of o r e  y i e l d e d  15,800 g gold, 29,600 g s i l v e r ,  5587 kg l e a d  and 
a t  leas t  2030 kg z i n c  and 226 kg copper .  

, The 3-U M€ne (Cor r igan  Creek) ,  comprises  gold-bear ing q u a r t z  v e i n s  
c u t t i n g  I s l a n d  I n t r u s i o n s  d i o r i t e  and g r a n o d i o r i t e ;  Product ion  was 105 
tonnes  of o r e  g r a d i n g  140 g / t  g o l d ,  150 g/ t  s i l v e r ,  0.23% copper  and 1.1% 
l e a d .  

Approximately 16 km s o u t h e a s t  of P o r t  A lbe rn i ,  on McLaughlin Ridge, Nexus 
Resouce Corpora t ion  and Westrnin Resources Ltd.  (as operator), have completed 
a 2 km e x p l o r a t i o n  t u n n e l  on t h e i r  jointly owned Debbie p r o p e r t y  which 
a d j o i n s  t h e  S ingapore  claim on t h e  w e s t .  The t u n n e l  will s e r v e  as a p la t fo rm 
f o r  f u r t h e r  d r i l l i n g  and bu lk  sampling.  

S e v e r a l  a u r i f e r o u s  m i n e r a l i z e d  zones occur '  w i t h i n  t h e  p r o p e r t y  area. These 
i n c l u d e  t h e  Yellow Creek Zone, Upper Minera l  Creek Zone, Linda Zone, 
Vancouver I s l a n d  Gold Mine, 900 Zone and Regina Workings. They are a l i g n e d  
i n  a n o r t h e r l y  d i r e c t i o n ,  approximate ly  fo l lowing  Mineral  and Yellow( s)  
Creeks.  From Yellow Creek t o  Rogers Creek, a major c h l o r i t i c  s c h i s t  zone 
d e r i v e d  from a t u f f a c e o u s  u n i t  occtirs.  These s c h i s t s  c o n t a i n  minor s u l p h i d e s  
and are p e r v a s i v e l y  a l t e r e d .  Th i s  zone may be r e l a t e d  t o  massive s u l p h i d e  
m i n e r a l i z a t i o n  acco rd ing  t o  Westmin g e o l o g i s t s .  

The Myra Formation of t h e  S k k e r  Group ex tends  no r thwes te r ly  for  over  25 km 
through t h e  p r o p e r t y ,  w i th  an e s t i m a t e d .  t h i c k n e s s  of 450 m. Both e x h a l a t i v e  
massive s u l p h i d e  zones and a u r i f e r o u s  q u a r t z  v e i n s  occur  on t h e  p r o p e r t y  in 
Myra Formation rocks. 



The Mineral Creek 'Zone o c c u r s  w i t h i n  t e c t o n i c  b r e c c i a s  whic\l are 
s p a t i a l l y  r e l a t e d  t o  t h e  Mineral  Creek f a u l t  zone. A r s e n o p y r i t e '  is 

' '  a s s o c i a t e d  w i t h  g o l d  i n  d i s c r e t e  q u a r t z  v e i n s  and a d j a c e n t  a l t e r a t i o n  zones'. 
The o l d  Vancouver I s l a n d  Gold Mine a p p e a r s  t o  be on s t r i k e  w i t h  t h e ' M i n e r a 1  
Creek Zone (Massey, e t  a l ,  1988).' 

The Linda Zone .is l o c a t e d  800 m east of t h e  Mineral  Creek Zone and may-. 
an  e x t e n s i o n  of t h e  .Vancouver I s l a n d  Gold Mine. A series of h i g h  
e a s t , e r l y  d i p p i n g  q u a r t z  v e i n s  c r o s s c u t s  t h e  Mineral  Creek fau l t - .  - * . 

The 900 Zone, l o c a t e d  approximate ly  1.4 km west of Minera l  Creek, is - 
hos ted  i n  pyroxene-aphyric  b a s a l t ,  flow-top b r e c c i a s ,  - tu f fwackes  and banded 
c h e r t  which resemble a massive s u l p h i d e  environment.  An i s o c l i n a l l y  f o l d e d  
c h e r t  u n i t  " l ean  i r o n  format ion"  w i t h  magne t i t e  a t  t h e  base ,  is  u n d e r l a i n  by 
a n  a u r i f e r o u s ,  p ipe - l ike ,  q u a r t z  vein,  s tockwork (Massey, 1988). 

Q u a r t z  v e i n l e t s  c o n t a i n i n g  n a t i v e  go ld , '  p y r i t e ,  magne t i t e  and trace arseno-  .,. .. 
p y r i t e . c u t  c h e r t  and r e d  j a s p e r  h o s t  rocks. 

,, :, ' . -.* - . * -  . - I  
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'Some of t h e  b e s t  d r i l l  i n t e r s e c t i o n s  t o  September 12, 1988 include:" 

Hineral Creek Zone 900 Zone Linda Zone 

4 . 6  18.9 
21 -0  3 05 
9 05 4 .4 
5 05 5 -9 
2.7 10 -6  

3.0 . . 
1.5 
1.0 

19.9 
34.1 
47 -4  

14.4 139 -8 
21.8 25 .2 
6.1 4 9 . 4  - 

The Regina Workings, on t h e  ehst s i d e  of t h e  s o u t h e r n  e x t e n s i o n  of t h e  
Minera l  Creek f a u l t  c o n t a i n  anomalous go ld  and s i l v e r  i n  q u a r t z  l e n s e s  and 
v e i n l e t s .  The go ld  and s i l v e r  i s  a s s o c i a t e d  wi th  p y r i t e ,  c h a l c o p y r i t e  and 
minor ga l ena .  The mass ive  s u l p h i d e  zone is up t o  300 m wide and may be 
a s s o c i a t e d  w i t h  j a s p e r .  The q u a r t z  is con ta ined  i n  shears i n  silicified and 
p y r i t i z e d  b a s a l t  . A pre-.Jurassic . age  has  been determined from l e a d  i s o t o p e  
d a t a .  

On the n o r t h  s i d e  04 PicLaughlin Ridge, t h e  Rogers Creek Showing comprises  
t h i n  l e n s e s  and '  laye'rs of s t r a t a b o u n d  s p h a l e r i t e  and g a l e n a  i n  c l i l o r i t e -  
se r ic i te  s c h i s t  w i t h i n  mafic v o l c a n i c  rocks .  

\ 

c 

4 -8 * Regional Airborne Nangetics Survey 

An aeromagnet ic  su rvey  conducted i n  1962 by Hunting Corpora t ion  cove r s  t he '  
area s o u t h e a s t  of P o r t  A lbe rn i .  

.. 
The magnet ic  i n t e r p r e t a t i o n  complies  w i th  t h e  l i t h o l o g i c .  u n i t s  and conclu- 
s i o n s  a r r i v e d  a t  by MuL.Ler and o the r  workers. For example,  Arkani-Iiamed and 
Strangway (1988) concluded from a i r b o r n e  d a t a ,  t h a t  I s l a n d  L n t r u s i v e s  sou th  
of t h e  surveyed area are  s t r o n g l y  magnet ic  and t h a t  S i c k e r  and Nanaimo Group 
rocks  a long  wi th  Bonanza Volcariics a r e  c h a r a c t e r i z e d  by r e l a t i v e l y  lower 
.. . 
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magne t i za t ion .  
o u t  t h e  area demons t r a t e  t h a t  Karmutsen b a s a l t s  and I s l a n d  I n t r u s i o  
a s t r o n g  magne t i za t ion  r e l a t i v e  t o  S i c k e r  Group rocks .  

The a i r b o r n e -  magnet ic  su rvey  o u t l i n e s  a p o s s i b l e  n o r t h e r l y  t r e n d i n  
. a l o n g  t h e  Debeaux. Creek Val ley .  Other  n o r t h e r l y - t r e n d i n g  ' f a u l t s  as mapped by2 

*"'-workers i n  t h e  area, are no t  . c l e a r l y  observed from t h e  a i r b o r n e  - 5 a g n e t i c -  
s u r v e y ,  p o s s i b l y  due  t o  f a u l t  f e a t u r e s  w i t h i n  s imilar  u n i t s  'and d a t a  deGs 

Obse rva t ions  from ground work conducted by- MPH crews . t  ' '  
: _ .  , 

- ,,__ , 

-i ' 

- i n s u f f i c j e n t  t o  d e f i n e  t h e  weaker magnet ic  f e a t u r e s .  . .  
> -.. 

I . .  , .  - .  . r - >  

. .The northwe r end ing  !Cameron R ive r  F a u l t '  and t h e  n o r t h e r l y  t'r hi. - 
, . , 'Uebeaux Creek F a u l t ' -  . p r o j e c t  on to  t h e  Arrowsmith claim 'group and Singapore  

_. . * - .  - 
.. - 4  
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P r e l i m i n a r y  e x p l o r a t i o n  of t h e .  Arrowsmith and Singapore  claims was' ' conducted . .  . ... : .. . 

.. , 

. .  
. .  

. .  I 

'- 

by Edsons Resources  Ltd.  .between A p r i L 3 0  and May 19, 1988, and by MPH 
C o n s u l t i n g  L imi t ed  between November 14 and 28, 1988. Both programs c o n s i s t e d  
of rock  sampl ing  (99 samples)  and heavy minera l  c o n c e n t r a t e  stream sediment  
sampl ing  (28 samples) .  Ex tens ive  snow coverage prevented  e x p l o r a t i o n  i n  
areas of . i n t e r e s t .  . 

5.1 Property Geology 

The geology,  based on M u l l e r ' s  mapping (1980) w i t h  s l i g h t  m o d i f i c a t i o n s  
g e n e r a l l y  compl ies  w i t h  f i e l d  work conducted by MPH Consu l t ing  Limi ted  
( F i g u r e  2 ) .  

The-Arrowsmith claims are u n d e r l a i n  by rocks  of t h e  N i t i n a t ,  Myra and B u t t l e  
Lake Formations of t h e  Pa leozo ic  S i c k e r  Group, T r i a s s i c  Karmutsen Formation 
and Cre taceous  Nanaimo Group, a l l  i n t r u d e d  by T e r t i a r y  I n t r u s i o n s .  The 
Singapore  claim is u n d e r l a i n  by N i t i n a t  Formation rocks of the Paleozoic 
S i c k e r  Group. 

5 . 1. I Arrowsmith Group , 

The N i t h a t  Formation ( U n i t  1) compris ing mainly maf ic  v o l c a n i c  rocks ,  o c c u r s  
i n  t h e  wes tern  h a l f  o f  tQe Arrowsmith claim and t h e  e a s t e r n  h a l f  of the 
Arrowsmith 2 claim. Smal l  p o r t i o n s  of t h e  Arrowsmith 4 and t h e  Arrowsmith 3 
claims are a l s o  u n d e r l a i n  by t h e  N i t i n a t  Formation. Fine-grained t o  massive 
a n d e s i t i c  rocks  were observed  i n  t h e  c r e e k  which intersects t h e  Arrowsmith 
g r i d  

Myra Formation (Un i t  2) rocks  occur  i n  the n o r t h e r n  ha l f  of Arrowsmith 4 
claim, wes tern  h a l f  of  t h e  Arrowsrnith 2 claim and i n  t h e  c e n t r a l  par t  of t h e  
Arrowsmith 3 claim. A small p o r t i o n  also o c c u r s  i n  t h e  southwest  c o r n e r  of 
Llie Arrowsmith claim. . .  

Ttic Uuttle Lake Forination (Uni t  3) o c c u r s  i n  t h e  n o r t h e r n  h a l f  of t h e  
Arrowsmith 4 claim and t h e  n o r t h e a s t e r n  p o r t i o n  of the Arrowsmith claim. 
[Jhite t o  g r e y i s h  wh i t e ,  bedded Limestone wi th 'bedd ing  from 3 cm t o  5 m t h i c k ,  
s t r i k e s  n o r t h e a s t  w i t h  a moderate s o u t h e a s t  d i p  on t h e  Arrowsmith 3 claim. 
The l imes tone  c o n t a i n s  trace f i n e  p y r i t e  which weathers  r u s t y  brown. 
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e Kanuutsen Formation (Un i t  4 )  u n d e r l i e s  t h e  Arrowsmith, Arrowsmi 
L a i m s  east of Cameron River.  It comprises  mainly d a r k  g r e y  t o  
a r k  green , .  t h o l e i i t i c  p i l l o w  b a s a l t ,  massive b a s a l t ,  and p i l l o w  breccia: . '  - 

:.'J?anaimo Group sediments  ( U n i t  5 )  occur  i n  t h e  s o u t h e a s t  p o r t i  
Arrowsmith 4 claim, and t h e  c e n t r a l  p o r t i o n  of t h e  *Arrowsmith claim. ':-!The 

,> Nanaimo Grou Is0 .occurs  l o c a l l y  w i t h i n  t h e  Arrowsmith 2 and Arrowsmith!: 
..-'=.claims . a reas .  Coarse-grained pebble  conglomerates  were observed w i t h i n  the 
.:$,,creek which i rsects t h e  Arrowsmith g r i d .  The subrounded t o  rounded clasts 

va ry  i n  l i t h o l o g y  ( q u a r t z ,  c h e r t ,  v o l c a n i c  o r i g i n s ) ,  and are up t o  8 c m  i n  
* d i a m e t e r  'wi th in  a f ine -g ra ined  s i l t y  s ands tone  mat r ix .  Along t h e  Mt. 
Arrowsmith ski h i l l  road which is t o p o g r a p h i c a l 1 y . h i g h e r  t h a n  t h e  c r e e k ,  d a r k  
brown, coarse-gra ined ,  well s o r t e d  sands tones  occur .  L- 

1' T e r t i a r y  (? )  q u a r t z  d i o r i t e  dykes and /o r  s (Uni t  6 )  occur.--gn ' t h e  n0rtl.r- 
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z e a s t e r n  p a r t  of t h e  Arrowsmith 2 claim. ::L .*.. I .  ,,.. ,.,* *I .... , 2 .  . e  ..I .. . "... , .. - ' . :" . 
I 

_ . - -  
5.1.2 Singapore  C l a i m  - 
'The Singapore  claim is u n d e r l a i n  by f i n e  t o  medium-grained and'  massive - 

* !  i - a n d e s i t i c  rocks  of  t h e  N i t i n a t  Formation (Un i t  1). Quar tz  and /o r  qua r t z -  
i c a r b o n a t e  v e i n l e 3 t s  occur  l o c a l l y .  P y r i t e  appea r s  t o  b e  more abundant i n  t h e  

On t h e  road n e a r  McQuillan Creek,  f ine-gra ined  f e l d s p a r  pheno- 
J,,.,. L . a r  . c r y s t s  occur  w i t h i n  t h e  a n d e s i t i c  rocks.  A n d e s i t i c  rocks  are amygdaloidal  i n  

.f - . 

' ve ined  rocks .  

, 

, 
I 

I 

t 

' '  

- -  
t h e  southwes tern  c o r n e r  of t h e  claim (Neale, 1984). * 

5.2 Structure 

The dominant f a u l t ( ? )  t r e n d s  d e f i n e d  by a i r p h o t o  l i neamen t s  are n o r t h e r l y  and 
n o r t h w e s t e r l y .  The Debeaux Creek f a u l t  ex t ends  southwest  from Cameron River  
a l o n g  K a m m a t ,  Debeaux and McQuillan Creeks.  The ' M i n e r a l  Creek f a u l t  is  
l o c a t e d  4 km west of t h e  Debeaux Creek f a u l t  and ex tends  southwes t  from 

. Cameron River a long  Yellow and -Mineral  Creeks.  The Cameron River  f a u l t  is a 
nor thwes t  t r e n d i n g ,  n o r t h e a s t  d ipp ing ,  r e g i o n a l  s t r u c t u r e  which ex tends  from 
Horne Lake s o u t h  t o  Maple Bay. 

5.3 Rock Sampling and Mineralization 

A t o t a l  of 99 rock  s a m p l e s  w a s  c o l l e c t e d  by Edsons Resources  Ltd .  and MPR 
Consu l t ing  Limited d u r i n g  t h e  l a t t e r  p a r t  of  1988. Samples c o l l e c t e d  by 
Edsons Resources Ltd.  were ana lyzed  f o r  go ld  and for 28 e lements  by I C P  a t  
Vangeochem Labs. Samples c o l l e c t e d  by MPli Consu l t ing  Limited w e r e  ana lyzed  
for go ld  and f o r  30 e lements  by I C P  a t  Acme T,aborator ies .  S e l e c t e d  sample 
geochemical  r e s u l t s  are shown i n  F igu re  2. 

5.3. I Arrowsmith Croup 
Minera l - iza t ion  wi th in  t h e  Arrowsmith C r o u p  c o n s i s t s  of up  t o  .2% f ine-grained 
d i s semina ted  p y r i t e  l o c a l i z e d  i n  s t r o n g l y  qua r t z -ca rbona te  a l t e r e d  v o l c a n i c  
rocks.  The a l te ra t ion  cons is ts  of a70 t o  80% c a r b o n a t e ,  10 t o  15% s i l i c a ,  up 
t o  5X f u c h s i t e  w i t h  t r a c e  t o  5% v o l c a n i c  f ragments .  These a l t e r a t i o n  zones 
appea r  t o  be related t o  nor ther ' ly  t r e n d i n g  f a u l t s  and /o r  s h e a r  zones and 
ex tend  u p  t o . 5  in i n t o  t h e  wall  rocks.  On .the banks of a t r i b u t a r y  of Cop 
Creek, a westerly t r e n d i n g  Eaul t  c o n t a i n s  s i m i l a r  quar tz -carbonate  
a l t e r a t i o n .  
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66451 (229 ppm Cu), 66454 (79 ppb Au , .  34 ppm As), 6563 (550 ppm Cu) 
(2326 ppm CU, 93 pprn As) are a l l  from quar tz -carbonate  a l t e r a t i o n  

The n o r t h e r l y  t r e n d i n g  Debeaux Creek f a u l t  is  l o c a t e d  w i t h i n  500 of zones.  
t h e s e  rock  samples  s u g g e s t i n g  a p o s s i b l e  a s s o c i a t i o n  wi th  o r  i n f l u e n c e  by 
t h i s  s t r u c t u r e .  . 

Samples 6571 (618 ppm Cu), .  6557 (3350 pprn Cu), '6559 (220 ppm As), 66461 :(631 
ppm Cu), 66462 (606 ppm Cu, 4 - 3  ppm Ag) and 66465 (33 ppb Au) were a l l  
c o l l e c t e d  from quar t z -ca rbona te  a l t e r e d  N i t i n a t  Formation rocks ,  . These 
samples  c o n t a i n  up t o  1% p y r i t e  and are l o c a t e d  between t h e  Arrowsmith Gr id  

' and Grid A. The Cameron R ive r  f a u l t ,  cuts t h e  N i t i n a t  Formation rocks  i n  
t h i s  area. : ,,>"' 

. .  ~ . '  _ .  . * .  , .  . * I  

; 5.3 . 2 Singapore  C l a i m  I 

Rock sampl ing  (13 samples)  was conducted on t h e  s o u t h e r n  p o r t i o n  of t h e  
S ingapore  claim. 

The Bank Group Showing c o n s i s t s  of p y r i t e ,  c h a l c o p y r i t e  and g a l e n a  i n  q u a r t z  
ve ins .  A g r a b  sample from t h e  dump as sayed  trace Au, 34 g / t  Ag and 3.2% Cu 
(MMAR, 1917). A s c h i s t o s e  zone wi th  abundant  f i n e  d i s semina ted  p y r i t e  o c c u r s  
9n t h e  c r e e k  where sample HMC-N2 was taken .  A sample of a q u a r t z  c a r b o n a t e  
v e i n  from w i t h i n  t h i s  zone r e t u r n e d  900 ppb Au (Neale and Hawkins, 1984)- A 
s t r o n g l y  s i l i c i f i e d  s h e a r  zone o r i e n t e d  a t  31O0/45"NE o c c u r s  f u r t h e r  down 

- .  I . I  

t h i s  c reek .  It c u t s  d a r k  g r e y ,  a n d e s i t i c  v o l c a n i c  rocks ,  c o n t a i n s  40% q u a r t z  
v e i n s  and i s  l i m o n i t i c  s t a i n e d .  Sample 6576 , . f rom w i t h i n  t h i s  zone, r e t u r n e d  
618 ppm Cu and a p r e v i o u s  g r a b  sample r e t u r n e d  70 ppb Au (Neale and Hawkins, 
1984). 

5 - 4  Stream Sediment Sampling 
4 

5 -4 . 1 
A t o t a l  of 16 HMC s i l t  samples ( 6  by Edsons Resources  Ltd, and 10 by MPH) was 

Arrowsmith Group 

c o l l e c t e d  from stream sed imen t s  on t h e  Arrowsmith claims. 

Sample HMC-Yl, which r e t u r n e d  810 ppb Au, was t h e  o n l y  sample c o l l e c t e d  1 
w i t h i n  t h e  Arrowsmith claims which con ta ined  anomalous gold.  It  was t aken  
from a creek d r a i n i n g  an  area n o r t h  of Cameron River ,  approximate ly  3 km east 
of Yel low(s)  Creek. An a i r p h o t o  l i neamen t  ex tends  s o u t h  t o  t h e  n o r t h e r n  
s l o p e s  of McLaughlin Ridge a long  t h i s  c reek .  Quartz-carbonate  a l t e r e d  
v o l c a n i c s  with finely d i s semina ted  p y r i t e  (up t o  2%) occur  a long  t h i s  
l ineament  . Grab samples  from t h e s e  a l t e r e d  zones c o n t a i n e d  s i g n i f i c a n t  
v a l u e s  of go ld  ( u p  t o  79 ppb A u  from sample 66454). 

% 

5.4 - 2  Singapore Claim 
A t o t a l  of 12 HMC s i l t  samples (10 by Edsons and 2 by MPH) w a s  c o l l e c t e d  from 
stream sediments  on the Singapore  claim, The fo l lowing  is a l is t  of t h e  
anomalous g o l d - i n - s i l t  samples  c o l l e c t e d .  

Edsons Kesources Ltd . 
.. 

/, 

MPH Consul ' t ing Limi ted  
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. -  Sample PC88-1 (7090 ppb Au) i s  l o c a t e d  1 km w e s t  of t h e  S ingapore '  

'! 
.- 

, . Sample PC88-3 (20 ppb Au), from n e a r  t h e  e a s t e r n  claim boundary i n  Chin; 
Creek,  is approx ima te ly  4 km upstream from PC88-1. 

Sample UMC-N2, which r e t u r n e d  1210 ppb Au, 'was taken  from t h e  c r e e k  d r a i n i n :  
an area n e a r  t h e  Bank Group showing- Although h i s t o r i c a l  r e c o r d s  show t h a :  
t h e  Bank Group showing h o s t s  o n l y  a trace of g o l d ,  g r a b  samples  , t a k e n  of i- 

s c h i s t o s e  zone- f rom w i t h i n  t h e  Bank Group showing area have r e t u r n e d  up t c  
900 ppb Au (NealeJ984) .  I -  

. > .  China. Creek. China Creek d r a i n s  ground up t o  6 km t o  t h e  
p r o p e r t y  making i t  d i f f i c u l t  t o  de te rmine  whether  t h e  anomalous gold- in-s i l :  
r e f l e c t s  bedrock g o l d  m i n e r a l i z a t i o n  from w i t h i n  o r  o u t s i d e  t h e  S ingapor< 
p r o pe r t y . 

! 
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Samples '  PC88-5 (60 ppb AU) and PC88-10 (55 ppb Au) were c o l l e c t e d  from creek:  
250 m ' and  500 m west, r e s p e c t i v e l y ,  of t h e  HMC-N2 s i l t  sample. Thesc 

- -.. modera te ly  anomalous go ld  c o n c e n t r a t i o n s  may ref lect  downslope -migra t ion  ot 
go ld  from ' the  p y r i t i c  s c l i i s t o s e  zone. Sample PC88-6 (40 ppb Au) i s  froin i 

c r e e k  d r a i n i n g  t h e  s o u t h e r n  s l o p e  of b1cLaughlin Ridge,  200 m upstream fror 
.' China Creek. 

5.5 Soil Geochemistry Survey 

Edsons Resources  L td .  c a r r i e d  o u t  f o u r  s e p a r a t e  s o i l  su rveys  between 1987 anc. 
19813. These s u r v e y s  are documented i n  r e p o r t s  by MacLeod (1987) ,  Angus 

i (1988a)  and Angus (1988b).. Samples from t h e s e  g r i d s  were ana lyzed  a t  
Vangeochem Labs f o r  go ld  and f o r  28 e lements  by ICP .  . Small  anomalow 
copper- in-so i l  anomal ies  have been o u t l i n e d  on t h e  'Arrowsmith g r i d .  

A t o t a l  of 265 samples  was c o l l e c t e d  from t h e  Arrowsmith g r i d .  The g r i c  
c o n s i s t e d  of n i n e  100 m spaced l i n e s  w i t h  25 m sample s t a t i o n  i n t e r v a l s .  

Anomalous s o i l  sample r e s u l t s  f-or copper  were de termined  by s t a t i s t i c a l  
methods whereby, the mean and s t a n d a r d  d e v i a t i o n  were c a l c u l a t e d  u s i n g  the  
complete  d a t a  se t ,  which, a f t e r  t a k i n g  o u t  t h e  o u t l i e r s  w a s  r e c a l c u l a t e d .  
Values  ove r  mean p l y s  one s t a n d a r d  ' dev ia t ion  were cons ide red  a b o v e . b a c k -  
ground,  wh i l e  t h o s e  o v e r  mean p l u s  two s t a n d a r d  d e v i a t i o n s  were cons ide rec  
anomalous. 

Gold-in-soi l  anomal i e s  were determined by i n s p e c t i o n  r a t h e r  than  bl  
s t a t i s t i c a l  methods because 38% of t h e  samples  r e t u r n e d  lion d e t e c t a b l e  l e v e l $  
of go ld .  

Au (PPb) cu (PPd 

Above background 20 98 
Anoinalous 30 125 
Kange N1)-35 11-213 

NI) = Non d e t e c t a b l e  

Copper 
Two anomalous zones of copper  have been o u t l i n e d ,  The f i r s t  Z O l l e ,  Located ifi 

t h e  s o u t h e a s t  c o r n e r  ranges  between 150 ppm and 207 ppm CII .  It is 400 11; 

l o n g ,  up t o  50 m wide and runs from L0+00, 0+75W to L4+00N, 1+00\4, The Large 
anomalous zone is open both t o  t h e  s o u t h e a s t  and to the sout l \ ,  T h i s  anomaly 
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may b e  a s s o c i a t e d  w i t h  t h e  no r thwes t  t r e n d i n g  Cameron R i v e r  F a u l t  . Along'-the 
n o r t h e r l y  s t r i k e  p r o j e c t i o n  of  t h i s  zone,  g r a b  samples o f  quartz-carbonate  
a l t e r e d  Vancouver Group conglomerates  r e t u r n e d  up t o  631 ppm Cu, 4 . 3  ppm Ag, 
and 33 ppb Au. ' Along t h e  s o u t h e r l y  s t r i k e  p r o j e c t i o n ,  g r a b  samples of 
qua r t z -ca rbona te  a l t e r e d  r o c k s  r e t u r n e d  up t o  3350 ppm Cu and 84 pprn A s .  

of t h e  
g r i d .  It is  a north-south 
t r e n d i n g  anomaly which is 100 m l o n g  and 25 m wide running froin L7+00N, 9+OOW 
t o  L8+00N, 9+25W. 

- .  

The second a'nomalous .-copper zone is l o c a t e d  i n  t h e  no r thwes t  c o r n e r  . .  
C o n c e n t r a t i o n s  range from 138 ppm t o  213 ppm Cu. 

T h i s  zone may a lso be r e l a t e d  t o  t h e  Cameron R ive r  f a u l t .  
\ , .. . .  . . .A. . .. . . . .  . . . . .. _ _  ' _ ._ .  * ..: . I .:.. * . Gold . ' ' " *  - . Only s l i g h t l y  anomalous s p o t  h i g h s  of  '20 ppb t o  35 ppb g o l d  o c c u r  ove r  the"  , 

g r i d  area. These s p o t  h i g h s  do -no t  appea r  ' t o  be c o i n c i d e n t  w i th  -known 
' g e o l o g i c a l  s t r u c t u r e  o r  l i t h o g e o c h e m i c a l  * r e s u l t s .  . - .** .... % I  * . < . : 

. A n a l y s i s  f o r  a l l  o t h e r  e l emen t s  r e t u r n e d  o n l y  background c o n c e n t r a t i o n s .  
. .. 

. 6.0 PROPOSED FORK PROGRAM 

6.1 Plan 

1 Phase Ia  e x p l o r a t i o n  of t h e  Arrowsmith and t h e  S ingapore  claims w i l l  
c o n c e n t r a t e  on g e o l o g i c  mapping and. r o c k  sampling,  as w e l l  as s i l t  sampling. 
D e t a i l e d  mapping and r o c k  sampling of t h e  e n t i r e  claim area w i l l  be c a r r i e d  
o u t  a t  a 1:2500 scale. Stream sediment sampling w i l l  be c a r r i e d  o u t  i n  a l l  
c r e e k s  on t h e  p r o p e r t y ,  with.  d e t a i l e d  sampling t o  be unde r t aken  i n  anomalous 
areas. 

Phase I b  w i l l  c o n s i s t  of f u y t h e r  d e t a i l e d  g e o l o g i c  'mapping, sampling, hand 
t r e n c h i n g  and rock  sampling of anomalous S o i l ,  magnetometer and 
VLF-EM su rveys  w i l l  be ca r - r i ed  o u t  on g r i d ( s )  ove r  t h e  most promising areas. 

t a r g e t s .  

A P h a s e  I1 program b u d g e t ,  contingent on 
c o n t i n g e n t  on t h e  Phase I program. 

6.2 Budget 

Phase I 'i 
Mod/Demob 

Phask Ia:  
P e r s o n n e l  
Support  Cos t s  
T r a n s p o r t a t i o n ,  Communications, S u p p l i e s  
Equipment R e n t a l  
Consulting , 
Analyses  

r a v o u r a b l e  Phase 

# 

$16,925 
2 , 9 7 0  

' 690 
1,680 
3 ,542  
3,545 

I results is.' 

$ 800 .' 

$29., 35 2 
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.Analyses  . . . . . . . . .  , . .  ...;-. 
... - -  

. . - .  . ... 
2 J 450 

i s t r a t i o n  3 e;</. 

, .- L 

Misce i ianeous  (gas, s h i p p i n g ,  s u p p l i e s ) '  
Repor t  Costs  . . .  4,400 . .  
. -  

Admin: 

. .  . .  

i ' ' .  

. .  

Contingency .. * 

. .  
. ~. . . . .  
-1 . . . . . .  

. . .  
, .  

L 9 J2-r 

13,025 

Total, say $100,000 

. The Phase I program w i l l  r e q u i r e  approximate ly  f o u r  weeks t o  complete  w i t h  
two weeks a l l o t t e d  f o r  s y n t h e s i s  of  d a t a  and r e p o r t '  w r i t i n g .  Phase  I1 work 
i s  e s t i m a t e d . t o  r e q u i r e  a t o t a l  o f  f o u r  weeks f o r  complet ion of f i e l d  work 
and a f u r t h e r  two weeks f o r  compi l a t ion  of  r e s u l t s  and r e p o r t  w r i t i n k .  - .  

7 -0 CONCLUSIONS 

1 .  

2. 

3 -  

4 .  

The Arrowsmith claims are u n d e r l a i n  by r o c k s  of t h e  N i t i n a t ,  Myra and 
B u t t l e  Lake Formations o f  t h e  P a l e o z o i c  S i c k e r  Group, Karmutsen 
Formation of t h e  T r i a s s i c  Vancouver Group and Cre taceous  Nanaimo Group 
which have been i n t r u d e d  by T e r t i a r y  dykes and plugs.  

The Singapore  claim is u n d e r l a i n  by N i t i n a t  Formation r o c k s  o f .  t h e  
P a l e o z o i c  S i c k e r  Group. 

North-south t r e n d i n g  quar tz -carbonate  a l t e r a t i o n  zones,  which l o c a l l y  
c o n t a i n  anomalous l e v e l s  of g o l d ,  s i lver ,  copper  and a r s e n i c ,  are 
l o c a t e d  on t h e  Arrowsmith claims. These should  be explored  f u r t h e r .  

Copper-in-soil  anomal ies  were o u t l i n e d  on t h e  Arrowsmith soil g r i d .  
They appea r  t o  be r e l a t e d  t o  t h e  Cameron R i v e r .  f a u l t .  Rock samples 
(grab)  taken along t h e  strike projectiorl of t h e s e  copper  anomalies  
r e t u r n e d  u p  t o  3350 ppin Cu, 220 ppm As, 4.3 ppm Ag and 33 ppb A u .  
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On McLaughlin Ridge, e x t e n s i v e  qua r t z -ca rbona te  a l t e r a t i o n  zones o c c u r  
i n  rocks which are l o c a t e d  a l o n g  a no r thwes t - sou theas t  t r e n d i n g  a i r p h o t o  
l i neamen t .  A heavy m i n e r a l  c o n c e n t r a t e  sample which c o n t a i n e d  810 ppb 
Au is  l o c a t e d  a l o n g  t h i s  a i r p h o t o  l ineament  n o r t h  of  t h e  a l t e r a t i o n  
zones.  

The anomalous stream sediment sample (1210 ppb Au) l o c a t e d  on t h e  
S ingapore  claim may be d e r i v e d  from t h e  g o l d  b e a r i n g  s c h i s t o s e  zone"'. 
l o c a t e d  500 m upstream. :; .c 

v .  

The Arrowsmith and Singapore claims have a h igh  p o t e n t i a l  t o  h o s t  a 
s t r u c t u r a l l y  c o n t r o l l e d  v e i n  d e p o s i t  s imilar  t o  t h e  nea rby  Debbie-Yellow 
p r o p e r t y ,  based on similar qua r t z -ca rbona te  a l t e r a t i o n  zones i n  S i c k e r  

I 

. .- ,- Group r o c k s  and north-south s t r u c t u r a l  c o n t r o l s .  
/ 

. .. - 

8 e 0  RECOMMENDATIONS .. * 

A d d i t i o n a l  soil' s a m p l i n g '  a t  100 m l i n e  s p a c i n g  and 25 m s t a t i o n  . 
i n t e r v a l s  on t h e  Arrowsmith g r i d  i s  recommended.' Ex tens ions  t o  t h e  
s o u t h  should c o v e r  t h e  anomalous l i t h o g e o c h e m i c a l  samples and e x t e n s i o n s  
t o  t h e  east shou ld  be long  enough t o  d e f i n e  . t h e  e x t e n t  of t h e  p r e s e n t  
copper- in-soi l  anomaly, 

A d d i t i o n a l  s o i l  sampling a t  100 m l i n e  s p a c i n g  and 25 m s t a t i o n  
i n t e r v a l s  on G r i d  A and+ G r i d - B  is  recommended. Ex tens ions  t o  t h e s e  
g r i d s  should c o v e r  t h e  a i r p h o t o  l ineament  which o v e r l i e s  a l t e r a t i o n  
zones and an anomalous go ld  stream sediment  sample. 

It is recornmended t h a t  f u r t h e r  stream sediment sampling be conducted i n  
c r e e k s  n o t  p r e v i o u s l y  sampled, as w e l l  as resampling and p r o s p e c t i n g  up 
streams c o n t a i n i n g  anomalous gold i n  heavy m i n e r a l  c o n c e n t r a t e  samples.  

Geo log ic  mapping, t r e n c h i n g  and rock  sampling are  recommended i n  t h e  
Bank Group showing area t o  de t e rmine  t h e  e x t e n t  and s o u r c e  of g o l d  
m i n e r a l i z a t i o n  i n  t h e  creek. 

Geologic  mapping (1 :SO00 scale)  and rock sampling are recommended o v e r  
the sou the rn  s l o p e s  of McLaughlin Ridge on t h e  S ingapore  claim as w e l l  
as t h e  Arrowsyi th:claims t o  de t e rmine  t h e  l i t h o l o g i c  s u c c e s s i o n .  

Trenching,  g e o l o g i c a l  mapping and rock sampling i n  areas d e f i n e d  by 
anomalous s o i l  and r o c k  samples are  recommended. A t t e n t i o n  should be 

, d i r e c t e d  t o  t h e  qua r t z -ca rbona te  a l t e r a t i o n  zones on t h e  Arrowsmith 
'claims. \ 

. 
4 

Phase Ia  and Ib work prograins c o n s i s t i n g  of g e o l o g i c  mapping, rock  
sampling,  s o i l  geochemis t ry ,  magnetometer and VLF-EM s u r v e y i n g ,  t rench-  
ing and heavy m i n e r a l  c o n c e n t r a t e  s i l t  satlipling are recommended a t  a n  
e s t i m a t e d  c o s t  of $86,000. 
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