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The Arrowsmith and Arrowsmith 2, 3 and 4 claims, of Sunpor t  Metals Corpor- 
a t i o n ,  are l o c a t e d  10 km due east  of P o r t  A l b e r n i  i n  t h e  Nanaimo Mining 
D i v i s i o n  of B r i t i s h  Columbia on mapsheets  92F/2E and 92F/7EO The S ingapore  
claim, a l s o  of S u n p o r t  Me ta l s  C o r p o r a t i o n ,  is l o c a t e d  17 km e a s t  of P o r t  
A l b e r n i ,  a p p r o x i m a t e l y  2 km s o u t h  of t h e  Arrowsmith 4 claim, i n  t h e  A l b e r n i  
Mining D i v i s i o n  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  r o c k s  of t h e  P a l e o z o i c  S i c k e r  Group, Karmutsen Formation r o c k s  of t h e  
T r i a s s i c  Vancouver Group and C r e t a c e o u s  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 S ingapore  claim i s  u n d e r l a i n  by 
N i t i n a t  Formation r o c k s  of 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  p e r v a s i v e  q u a r t z - c a r b o n a t e  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 l v e r ,  coppe r  and a r s e n i c ,  are 
Located on t h e  Arrowsmith claims. Grab samples  from t h e s e  zones r e t u r n e d  up 
t o  79 ppb Au, 4.3 ppm Ag, 3350 ppm Cu and 220 ppm As, A heavy m i n e r a l  
c o n c e n t r a t e  stream sed imen t  sample,  which i s  a l o n g  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  q u a r t z - c a r b o n a t e  a l t e r a t i o n  z o n e s ,  r e t u r n e d  810 ppb Au, 

P r e v i o u s  soil sampl ing  s u r v e y s  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  near back- 
ground v a l u e s  f o r  a l l  e l e m e n t s ,  The e x c e p t i o n  i s  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 n o r t h - s o u t h  t r e n d i n g  weak coppe r  
'anomaly'  ( v a l u e s  t o  207 ppm Cu) i n  t h e  sou thwes t  p o r t i o n  of 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 n e a r  t h e  Bank Group s i l v e r / c o p p e r  
showing, uncovered a n  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 m i n e r a l  c o n c e n t r a t e  stream sed imen t  sample,  
l o c a t e d  downslope of  b o t h  t h e  Bank Group Showing and t h e  go ld -bea r ing  s h e a r  
zone,  r e t u r n e d  1210 ppb Au, 

The Arrowsmith and S i n g a p o r e  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  ve in  d e p o s i t  similar t o  t h a t  on t h e  n e a r b y  Debbie-Yellow 
p r o p e r t y .  S i m i l a r  q u a r t z - c a r b o n a t e  a l t e r a t i o n  zones i n  S i c k e r  Group r o c k s ,  
and north-south structural controls, have been observed on both properties. 

P h a s e  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, r o c k  
sampl ing ,  s o i l  g e o c h e m i s t r y ,  magnetometer and VLF-EM s u r v e y i n g ,  t r e n c h i n g  and 
heavy m i n e r a l  c o n c e n t r a t e  stream sed imen t  s ampl ing  are recommended at 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 v o u r a b l e  r e s u l t s  from t h e  Phase I program, is a l s o  i n c l u d e d  a t  a c o s t  of 
$100,000. . .. . *- 
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1.0 INTRODUCTION 
1 

This report documents the preliminary exploration programs conducted from 
April 30 to May 19, 1988 by Edsons Resources Ltd., and November 14 to 28, 
1988 by MPH Consulting Limited at the request of Scott E. Angus of Sunport 
Metals Corporation. It is a summary of the previous MPH report entitled 
"Report on Reconnaissance Rock, Soil and Silt Sampling Arrowsmith-Singapore 
Property for Sunport Metals Corporation" dated December 23, 1988 by 
T.G. Hawkins, P.Geo1. and C. Naas, B.Sc. 

Field work by Edsons Resources Ltd. consisted of rock sampling (58 samples 
collected) and heavy mineral stream sediment sampling (16 samples). Field 
work by MPH Consulting Limited under the direction of the writer, consisted 
of rock sampling (41 rock samples) and heavy mineral stream sediment sampling 
(12 samples). 

The objective of these programs was to evaluate the potential for gold at a 
reconnaissance scale in view of the exploration and possible development of a 
potentially economic gold deposit on the nearby Debbie and Yellow properties 
held by Westmin and Nexus. 

200 PROPERTT LOCATION, ACCESS, TITLE 

The Arrowsmith and Arrowsmith 2, 3, and 4 claims are located 10 km due east 
of Port Alberni in the Cameron River Valley within the Nanaimo Mining 
Division of British Columbia. They are centred at approximately 49'13'N 
latitude, 124'37'W longitude on NTS mapsheets 92F/2E and 92F/7E (Figure 1). 

The Singapore claim is located 17 km east of Port Alberni, approximately 2 km 
south of the Arrowsmith 4 claim, on the south slope of McLaughlin Ridge in 
the Alberni Mining Division. It is centred at approximately 49'09'N 
latitude, 124'37'W longitude on NTS mapsheet 92F/2E (Figure 1). 

Access t o  the Arrowsmith claims is by way of the Mt. Arrowsmith ski hill road 
which exits the paved No. 4 Highway, 8 km east of Port Alberni. A network of 
driveable logging roads allows direct access t o  most areas of the property. 

Access to the Alberni claim is gained via the all-weather gravel, China Creek 
Road, which crosses the southwestern portion of the claim. The entrance gate 
for this road is usually locked and therefore permission from MacMillan 
Bloedel is required. 

Claim information is as follows: 

Record Anniversary Year 

Arrowsmith 2114 ( 4 )  20 April 11/91 1985 
Arrowsmith 2 2320 (4) 18 April 11/91 1986 
Arrowsmith 3 2321 (4) 18 April 11/91 1986 
Arrowsmith 4 2424 (7) 20 July 15/91 1986 

Clain NO Units Date Recorded 

Total 76 

Singapore 2898 (4) 20 April 1/93 1986 

These anniversary dates include the work which was done on the project 
discussed herein. 
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The Arrowsmith, Arrowsmith 2 and S ingapore  claims are 100% owned by S c o t t  E. 
Angus, w h i l e  t h e  Arrowsmith 3 and Arrowsmith 4 claims are  100% owned by 
A l f r e d  E. Angus. 

The Arrowsmith claims were grouped on March 24, 1987 as  t h e  Arrowsmith 
Group . 

. .  3.0 PREVIOUS WORK 

The S ingapore  claim, which c o v e r s  t h e  p r e v i o u s  A l b e r n i  claim, was s t a k e d  i n  
A p r i l  1986. Work on t h e  f o r m e r  A l b e r n i  claim was c a r r i e d  o u t  by Gunnex Ltd.  
between 1963 and 1966. Gunnex conducted r e g i o n a l  mapping w i t h  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  o c c u r r e n c e s .  
The A l b e r n i  claim area was mapped b u t  m i n e r a l i z a t i o n  was n o t  d i s c o v e r e d .  The 
1962 Hunting a e r o m a g n e t i c  s u r v e y  a l s o  covered t h e  area of  t h e  A l b e r n i  claim 
b u t  no  anomal i e s  were l o c a t e d  on o r  n e a r  t h e  claim. 

The Bank Group showing o c c u r s  on o r  n e a r  t h e  s o u t h w e s t e r n  c o r n e r  of t h e  
S i n g a p o r e  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  w i t h  some s i l v e r  and g o l d  
v a l u e s .  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  e x i s 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 as sayed  trace Au, 34 g / t  Ag, 
and 3.2% Cu ( M i n i s t r y  of  Mines Annual R e p o r t ,  1917). 

Dur ing  r e c o n n a i s s a n c e  g e o l o g i c  mapping and r o c k  sampl ing  by MPH C o n s u l t i n g  
L i m i t e d ,  on b e h a l f  of S u n f i e l d  Management Ltd. ,  a sample of  a q u a r t z -  
c a r b o n a t e  v e i n e d ,  s u l p h i d e - r i c h  ' v o l c a n i c '  c o n t a i n e d  900 ppb Au (Nea le  and 
Hawkins, 1984). 

I n  1987, Edsons Resources  L td .  conducted a p r e l i m i n a r y  s o i l  geochemical  
program which i n c l u d e d  8 1  samples  t a k e n  from t h e  S i n g a p o r e  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  elements 
were r e t u r n e d  from t h i s  area (Angus, 1988). 

I n  1987, 373 s o i l  s amples  were c o l l e c t e d  from G r i d s  A and B on t h e  Arrowsmith 
2 and 3 claims. No anomalous p r e c i o u s  o r  b a s e  metal e l emen t  c o n c e n t r a t i o n s  
were encoun te red  i n  t h e  s u r v e y  areas e x c e p t  f o r  a s p o t  coppe r  anomaly (606 
ppm) on Grid B (MacLeod, 1987).  ' 

I n  A p r i l  1988, 265 soil 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  v a l u e s  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. M u l l e r  and D.J.T. Carson (1969) ,  J . E .  Mul le r  (1977 and 
1980),  N.W. Massey (1988).  A m i n e r a l  i n v e n t o r y  r e p o r t  was p repa red  by J.S. 
Stevenson  (1945).  
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4.0 REGIONAL GEOLOGY 

4 (a& 
Geology i n  t h e  P o r t  A l b e r n i - N i t i n a t  R i v e r  area compr i se s  main ly  Upper 
P a l e o z o i c  S i c k e r  Group r o c k s  and Lower Mesozoic  Vancouver Group r o c k s ,  These 
r e p r e s e n t  e u g e o s y n c l i n a l  s equences  of v o l c a n i c  and sed imen ta ry  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. L e s s e r  amounts of Upper Cre t aceous  Nanaimo Group r o c k s  and 
i n t r u s i v e  rocks  of v a r i o u s  a g e s  o c c u r  a l s o ,  Dur ing  1988,  g e o l o g i c  mapping, 
headed by M r .  N. Massey, was conducted  i n  t h e  P o r t  A l b e r n 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  f o r m a t i o n s  and  changes have  been proposed ,  The 
o r i g i n a l  nomencla ture  i n t r o d u c e d  by Mul l e r  arid p r e v i o u s  worke r s  h a s  l a r g e l y  
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  p o i n t ,  For  t h e  pu rposes  of  t h i s  
r e p o r t  M u l l e r ' s  t e rmino logy  w i l l  be used  due t o  i t s  seeming ly  wider  a p p l i c -  
a b i l i t y  o v e r  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  w i t h  
s p e c i f i c  f o r m a t i o n s ,  

4.1 Sicker Group 

M u l l e r  (1980)  proposed t h e  f o l l o w i n g  s u b d i v i s i o n  of  t h e  S i c k e r  Group, f rom 
o l d e s t  t o  younges t :  N i t i n a t  Format ion ,  Myra Formation,  ' Sed imen t -S i l l '  U n i t ,  
and B u t t l e  Lake Formation.  

The Nitinat Formation compr i se s  main ly  maf i c  v o l c a n i c  r o c k s .  These o c c u r  
most commonly as f l o w  b r e c c i a s  o r  agg lomera te s ,  i n c l u d i n g  some mass ive  f l o w s ,  
and  rare p i l l o w  b a s a l t s ,  L o c a l l y ,  medium-grained, g e n e r a l l y  mass ive ,  
b a s a l t i c  t u f f  is i n t e r b e d d e d  w i t h  t h e  f l o w s ,  The t h i c k n e s s  of  t h e  N i t i n a t  
Format ion  i s  e s t i m a t e d  a t  2000 m (Mul l e r  1980).  

The Myra Formation unconformably o v e r l i e s  t h e  N i t i n a t  Format ion ,  I n  t h e  
Nitinat-Cameron R ive r  'area, t h e  Myra Formation compr i se s  a lower, mass ive  t o  
w i d e l y  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 midd le ,  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 uppe r ,  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 t y p e  l o c a l i t y  of t h e  Myra Format ion  is a t  Myra Creek, a t  the s o u t h  end of 
B u t t l e  Lake. The re ,  v o l c a n i c l a s t i c  r o c k s  c o n s i s t i n g  dominan t 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 q u a r t z  porphyry  
and  minor maf i c  f lows  and a r g i l l i t e  (Upper Myra Forma t ion ) ,  are  h o s t  t o  
Westmin Resources '  Myra, Lynx, P r i c e ,  and H-W mass ive  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 approx ima te 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 Format ions  are d a t e d  as Devonian and /o r  o l d e r  by 
M u l l e r  (1980) , 

The 'Sediment-Sill Unit' c o n t a i n s  t h i n l y  bedded t o  mass ive  a r g i l l i t e ,  
s i l t s t o n e ,  and c h e r t  w i t h  i n t e r l a y e r e d  s i l ls  o f  d i a b a s e .  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 Forma t ions ,  

The Buttle Lake Formation compr ises  a b a s a l ,  g r e e n  and maroon t u f f  a n d / o r  
b r e c c i a ,  o v e r l a i n  by coa r se -g ra ined ,  c r i n o i d a l  and c a l c a r e n i t i c  l i m e s t o n e ,  
f i n e - g r a i n e d  l i m e s t o n e  w i t h  c h e r t  n o d u l e s ,  and some d o l o m i t i c  l i m e s t o n e ,  
L e s s e r  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 o t t l e  Lake Formation is  up t o  470 m t h i c k .  I t  has  been d a t e d  as Middle  
Pennsy lvan ian ,  based  on f o s s i l  ev idence  b u t  may be as young as E a r l y  Permian 
( M u l l e r ,  1980). Conf i rma t ion  o f  t h i s  a g e  th rough  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  ages 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)  
th rough  E a r l y  Permian ( p r o b a b l y  Sakmarian) .  

4.2 Vancouver Group 

The Upper T r i a s s i c  Karmutsen Formation v o l c a n i c  r o c k s  unconformably t o  
paraconformably  o v e r l i e  t h e  B u t t l e  Lake Formation l i m e s t o n e ,  forming  t h e  base  
of t h e  Vancouver Group. The Karmutsen Format ion  i s  t h e  t h i c k e s t  and most 
w idesp read  sequence  o f  r o c k s  on Vancouver I s l a n d .  It is w e l l  exposed sou th -  
eas t  o f  P o r t  A l b e r n i ,  compr i s ing  main ly  d a r k  g r e y  t o  b l a c k ,  o r  d a r k  g r e e n  
t h o l e i i t i c  p i l l o w  b a s a l t ,  mass ive  b a s a l t ,  and p i l l o w  b r e c c i a .  P i l l o w  l a v a s  
g e n e r a l l y  o c c u r  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  
c l a s t s  of S i c k e r  Group r o c k s  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  
t h e  Ni t ina t -Horne  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 n e - g r a i n e d  t o  
m i c r o c r y s t a l l i n e  l i m e s t o n e  of t h e  Quatslno Formation o c c u r s  s o u t h  of 
Mount Spencer .  Coarse-gra ined  marble  o c c u r s  n e a r  i n t r u s i v e  rocks .  Qua t s ino  
Format ion  l i m e s t o n e  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 I s l a n d .  , 

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. Basal t ic ,  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  w i t h  i n t e r c a l a t e d  beds  and sequences  of 
mar ine  a r g i l l i t e  and greywacke make up t h e  Bonanza Group. The Bonanza 
V o l c a n i c s  are  c o n s i d e r e d  t o  be e x t r u s i v e  e q u i v a l e n t s  of  t h e  I s l a n d  I n t r u s i o n s  
and t o  be of E a r l y  J u r a s s i c  age. 

4.4 Nanaimo Group 

Upper Cre t aceous  Nanaimo Group s e d i m e n t a r y  r o c k s  are s c a t t e r e d  throughout  t h e  
area. E x t e n s i v e  e x p o s u r e s  occur  n e a r  P o r t  A l b e r n i ,  P a t l i c a n t  Mountain,  and 
s o u t h  and n o r t h w e s 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 i n c l u d e ;  t h e  Comox Formation which compr i se s  ma in ly  q u a r t z o f e l d -  
s p a t h i c ,  cross-bedded beach  f a c i e s  s a n d s t o n e  and lesser conglomera te  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 i s  a nea r - shore ,  l i 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 .  

Tnterbedded ,  c o a r s e  c l a s t i c ,  cong lomera te ,  pebbly  s a n d s t o n e  and a r k o s i c  
s a n d s t o n e  w i t h  minor s h a l e  and c o a l  of t h e  Extension-Protection Formation 
are beach and d e l t a i c  s and  f a c i e s .  
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Gabbro, per idot i t e ,  and diabase of Triassic or Permian age occurs 
locally throughout the area. A large band is exposed approximately 8 km 
north of Port Alberni. Although mapped as intrusive, some of these rocks may 
be basal flow units of the Karmutsen Formation. 

Middle to Upper Jurassic Island Intrusions comprising quartz diorite and 
lesser biotite-hornblende granodiorite occur throughout the area. Intrusive 
contacts with Sicker and Bonanza Group volcanic rocks are characterized by 
transitional zones of gneissic rocks and migmatitic rocks, whereas contacts 
with Karmutsen Formation volcanic rocks are well-defined, Skarn zones are 
reported at the contact of Island Intrusions with Quatsino Formation lime- 
stone, and less corninonly with Buttle Lake Formation limestone. 

Tert iary  (Catface or Sooke) intrusive sills, dykes and stocks cut Sicker 
Group rocks and possibly Nanaimo Group sediments as well. They comprise 
mainly hornblende-quartz diorite and dacitic hornblende-feldspar porphyry 
and lesser leucocratic quartz monzonite. 

4.6 Structure 

The Buttle Lake Arch, Cowichan-Horne Lake Arch and Nanoose Uplift are north- 
northwesterly trending axial uplifts believed to be among the oldest 
structural elements in south central Vancouver Island. Folding and uplift 
occurred before the late Cretaceous, and possibly before the Mesozoic (Muller 
and Carson, 1969),  and more tilting, folding, and uplift occurred after the 
late Cretaceous. Sicker Group volcanic and sedimentary' rocks occur at the 
cores of these uplifts. 

Asymmetric, southwest-verging, northwest-trending, antiformal fold 
structures, characterized by subvertical southwest limbs and moderately 
dipping northeast limbs occur at Buttle Lake, in the Cameron-Nitinat River 
area, and north of Cowichan Lake. Well-developed foliation was formed during 
metamorphism to chlorite-actinolite and chlorite-sericite schist, in steep 
and o v e r t u r n e d  limbs of f o l d s .  The folding may have  o c c u r r e d  p r i o r  t o  
intrusion of Triassic(?) mafic sills along axial planar surfaces in folded 
'Sediment-Sill' unit rocks, Evidence from K-Ar dating also suggests Jurassic 
folding. Buttle Lake Formation limestones are relatively undeformed in some 
places, although in others, as in the Chemainus River Canyon, they are highly 
deformed, along with other Sicker Group rocks (Brandon and others, 1986).  
Vancouver Group units are not as intensely folded; gentle monoclinal and 
domal structures have been mapped. However, Karmutsen Formation volcanic 
rocks locally conform to the attitude of underlying Myra and Buttle Lake 
Formations (Muller, 1980a). 

Some early Mesozoic faulting occurred in the area prior to emplacement of 
Island Intrusions. Middle to Upper Jurassic intrusive activity (Island 
Intrusions) is localized along northwesterly trends. 

Extensive west-northwest trending faulting occurred during the Tertiary, and 
is best illustrated by large displacements of Nanaimo Group sediments in some 
areas, such as the north side of the Chemainus River Valley, placing Sicker 
Group rocks above Naiiaimo Group rocks. These faults have been traced for up 
to 100 ktn. 



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  which are 
s p a t i a l l y  r e l a t e d  t o  t h e  Mine ra l  Creek f a u l t  zone. A r s e n o p y r i t e  i s  
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  Minera l  
Creek  Zone (Massey,  e t  a l ,  1988). 

The Linda Zone i s  l o c a t e d  800 m east  of t h e  Mine ra l  Creek  Zone and may be 
a n  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  g r a d e ,  
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  Mine ra l  Creek  f a u l t .  

The 900 Zone, l o c a t e d  a p p r o x i m a t e l y  1 . 4  km west of M i n e r a l  Creek ,  is  
h o s t e d  i n - p y r o x e n e - a p h y r i c  b a s a l t ,  f low-top b r e c c i a s ,  t u f f w a c k e s  and banded 
c h e r t  which r e semble  a mass ive  s u l p h i d e  envi ronment .  An i s o c l i n a l l y  f o l d e d  
chert  u n i t  " l e a n  i r o n  fo rma t ion"  w i t h  m a g n e t i t e  a t  t h e  b a s e ,  i s  u n d e r l a i n  by 
a n  a u r i f e r o u s ,  p i p e - l i k e ,  q u a r t z  v e i n  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  g o l d ,  p y r i t e ,  m a g n e t i t e  and trace a r seno-  
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 ,  

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 i n c l u d e :  

Mineral Creek Zone Linda Zone 900 Zone 

4.6 18.9 
21 00 3 05 
9 05 4 .4 
5 05 5 09 
2.7 10.6 

3 00 19 09 
1.5 34 . 1 
1 .o 47 04 

14 04 
21.8 

6.1 

139.8 
25.2 
49 04 

The Regina Workings, on t h e  east  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  
M i n e r a 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 g o l d  and  s i l v e r  is a s s o c i a t e d  w i t h  p y r i t e ,  c h a l c o p y r i t e  and 
minor  g a l e n a .  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 c o n t a i n e d  i n  s h e a r s  i n  s i l i c i f i e d  and 
p y r i t i z e d  b a s a l t  . A pre- .Jurassic  age  h a s  been de te rmined  from l e a d  i s o t o p e  
d a t a .  

On t h e  n o r t h  s i d e  of NcLaughlin Ridge ,  the Rogers Creek Showing compr ises  
t h i n  l e n s e s  and l a y e r s  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 h l o r i t e -  
s e r i c i t e  s c h i s t  w i t h i n  m a f i c  v o l c a n i c  rocks .  

4.8  Regional Airborne Mangetics Survey 

An a e r o m a g n e t i c  s u r v e y  c 0 n d u c t e d . h  1962 by Hunt ing  C o r p o r a t i o n  c o v e r s  t h e  
area s o u t h e a s t  of P o r t  A l b e r n i ,  

The magne t i c  i n t e r p r e t a t i o n  compl i e s  w i t h  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 M u l l e r  and o t h e r  workers. For  example,  Arkani-Hamed and 
St rangway (1988)  conc luded  from a i r b o r n e  d a t a ,  t h a t  I s l a n d  I n t r u s i v e s  s o u t h  
of t h e  su rveyed  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 
r o c k s  a l o n g  w i t h  Bonanza V o l c a n i c s  are  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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m a g n e t i z a t i o n .  O b s e r v a t i o n s  from ground work conducted  by MPH crews through-  
o u t  t h e  area d e m o n s 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 n s  e x h i b i t  
a s t r o n g  m a g n e t i z a t i o n  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  s u r v e y  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 g  f e a t u r e  
a l o n g  t h e  Debeaux Creek  V a l l e y .  
worke r s  i n  t h e  area,  a r e  n o t  c l e a r l y  observed  from t h e  a i r b o r n e  magne 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 imi l a r  u n i t s  and d a t a  d e n s i t y  
i n s u f f i c i 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 .  

O the r  n o r t h e r l y  t r e n d i n g  f a u l t s  a s  mapped b y .  

The no r thwes t  t r e n d i n g  'Cameron R i v e r  F a u l t '  and t h e  n o r t h e r l y  t r e n d i n g  
'Debeaux Creek F a u l t '  p r o j e c t  o n t o  t h e  Arrowsmith claim group  and S ingapore  
claim. 

5.0 1988 WORK PROGRAM 

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 S ingapore  claims was conducted  
by Edsons Resources  L t d .  between A p r i l  30 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  
OE rock  sampl ing  (99  s a m p l e s )  and heavy m i n e r a l  c o n c e n t r a t e  stream sediment  
s ampl ing  ( 2 8  samples ) .  E x t e n s i v e  snow cove rage  p r e v e n t e d  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 geo logy ,  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 i e s  w i t h  E i e l d  work conducted  by MPH C o n s u l t t n g  L imi t ed  
( F i g u r e  2 ) .  

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 Format ions  of  t h e  P a l e o z o i c  S i c k e r  Group, T r i a s s i c  Karmutsen Format ion  
and Cre t aceous  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 
S i n g a p o r e  claim i s  u n d e r l a i n  by N i t i n a t  Formation r o c k s  of  t h e  P a l e o z o i c  
S i c k e r  Group. 

5 . 1.1 Arrowsmith Group 

The N i t t n a t  Formation ( U n i t  1 )  compr i s ing  ma in ly  m a f i c  v o l c a n i c  r o c k s ,  o c c u r s  
i n  t h e  wes te rn  h a l f  o f  t h e  Arrowsmith claim and t h e  e a s t e r n  h a l f  of t h e  
Arrowsmith 2 claim. Smal l  p o r t i o n s  o f  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  Format ion .  F ine -g ra ined  t o  mass ive  
a n d e s i t i c  r o c k s  were o b s e r v e d  i n  t h e  c r e e k  which i n t e r s e c t s  t h e  Arrowsmith 
g r i d  

Myra Formation ( U n i t  2 )  r o c k s  o c c u r  i n  t h e  n o r t h e r n  h a l f  of  Arrowsmith 4 
claim, wes te rn  h a l f  of t h e  Arrowsmith 2 claim and i n  t h e  c e n t r a l  p a r t  of the  
Arrowsmith 3 claim. A small  p o r t i o n  a l s o  o c c u r s  i n  t h e  sou thwes t  c o r n e r  of 
t h e  Arrowsmith claim. 

The B u t t l e  Lake Format ion  (Un i 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  o f  t h e  Arrowsmith claim. 
Whi te  t o  g r e y i s h  w h i t e ,  bedded l i m e s t o n e  w i t h  bedding  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 modera te  s o u t h e a s t  d i p  on t h e  Arrowsmith 3 claim. 
The l i m e s t o n e  c o n t a i n s  trace f i n e  p y r i t e  which w e a t h e r s  r u s t y  brown. 
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The Karmutser i  Formation ( U n i t  4 )  u n d e r l i e s  t h e  Arrowsmith,  Arrowsmith 3 and 4 
claims e a s t  OF Cameron R ive r .  I t  compr i se s  mainly d a r k  g r e y  t o  b l a c k ,  o r  
d a r k  g r e e n ,  t h o l e i i t i c  p i l l o w  b a s a l t ,  mass ive  b a s a l t ,  and p i l l o w  b r e c c i a ,  

Nanaimo Group sed imen t s  ( U n i t  5 )  o c c u r  i n  t h e  s o u t h e a s t  p o r t i o n  of t h e  
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 Group a l s o  o c c ~ i r s  l o c a l l y  w i t h i n  t h e  Arrowsmith 2 and Arrowsmith 3 
claims areas. Coarse-grained pebb le  cong lomera te s  were o b s e r v e d  w i t h i n  t h e  
c r e e k  which i n t e r s e c t s  t h e  Arrowsmith g r i d .  The subrounded t o  rounded c l a s t s  
v a r y  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 cm i n  
d i a m e t e r  w i t h i n  a f i n e - g r a i n e d  s i l t y  s a n d s t o n e  m a t r i x .  Along t h e  M t .  
Arrowsmith s k i  h i l l  road  which is  t o p o g r a p h i c a l l y  h i g h e r  t h a n  t h e  c r e e k ,  d a r k  
brown, c o a r s e - g r a i n e d ,  well s o r t e d  s a n d s t o n e s  occur .  

T e r t i a r y  ( ? )  q u a r t z  d i o r i t e  dykes a n d / o r  s i l l s  ( U n i t  6 )  o c c u r  i n  t h e  n o r t h -  
e a s t e r n  p a r t  of t h e  Arrowsmith 2 claim. 

5 . 1.2 Singapore  C l a i m  
The S ingapore  c l a i m  is  u n d e r l a i n  by f i n e  t o  medium-grained and massive 
a n d e s i t i c  r o c k s  of t h e  N i t i n a t  Formation ( U n i t  1).  Q u a r t z  a n d / o r  q u a r t z -  
c a r b o n a t e  v e i n l e t s  o c c u r  l o c a l l y .  P y r i t e  a p p e a r s  t o  b e  more abundant  i n  t h e  
v e i n e d  r o c k s .  On t h e  road  n e a r  McQuillan Creek,  f i n e - g r a i n e d  f e l d s p a r  pheno- 
c r y s t s  o c c u r  w i t h i n  t h e  a n d e s i t i c  r o c k s ,  A n d e s i t i c  r o c k s  are amygda lo ida l  i n  
t h e  s o u t h w e s t e r n  c o r n e r  of t h e  claim ( N e a l e ,  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 n e a m e n 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  e x t e n d s  s o u t h w e s t  from Cameron R i v e r  
a l o n g  Kammat, 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 e x t e n d s  s o u t h w e s t  from 
Cameron R i v e r  a l o n g  Yellow and M i n e r a l  Creeks.  The Cameron R i v e r  f a u l t  i s  a 
n o r t h w e s t  t r e n d i n g ,  n o r t h e a s t  d i p p i n g ,  r e g i o n a l  s t r u c t u r e  which e x t e n d s  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 samples  was c o l l e c t e d  by Edsons Resources  L t d .  and MPH 
C o n s u l t i n g  L imi t ed  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  L td .  were a n a l y z e d  f o r  g o l d  and f o r  28 e l e m e n t s  by ICP a t  
Vangeochem Labs.  Samples c o l l e c t e d  by MPH C o n s u l t i n g  L i m i t e d  were a n a l y z e d  

- f o r  g o l d  and f o r  30 e l e m e n t s  by I C P  a t  Acme L a b o r a t o r i e s .  S e l e c t e d  sample 
geochemica l  r e s u l t s  are shown i n  F i g u r e  2. 

5.3.1 Arrowsmith Group 
M i n e r a l i z a t i o n  w i t h i n  t h e  Arrowsmith Group c o n s i s t s  of u p  t o  2% f i n e - g r a i n e d  
d i s s e m i n a t e d  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  q u a r t z - c a r b o n a t e  a l t e r e d  v o l c a n i c  
r o c k s ,  The a l t e r a t i o n  c o n s i s t s  of 70 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  5% f u c h s i t e  w i t h  t race t o  5% v o l c a n i c  f r agmen t s .  These a l t e r a t i o n  zones 
a p p e a r  t o  be r e l a t e d  t o  n o r t h e r l y  t r e n d i n g  f a u l t s  a n d / o r  s h e a r  zones and 
e x t e n d  up t o  5 m i n t o  t h e  wal l  r o c k s .  On t h e  banks of a t r i b u t a r y  of Cop 
Creek, a w e s t e r l y  t r e n d i n g  f a u l t  c o n t a i n s  s imi la r  q u a r t z - c a r b o n a t e  
a l t e r a t i o n .  

! 
? 
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Samples  66451 (229 ppm Cu) ,  66454 (79 ppb Au, 34 ppm A s ) ,  6563 (550 ppm Cu) 
and 6566 (2326 ppm Cu, 93 ppm A s )  a re  a l l  from q u a r t z - c a r b o n a t e  a l t e r a t i o n  
zones .  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 m of 
t h e s e  r o c k  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  w i t h  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 ppm Cu),  6559 (220 ppm A s ) ,  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 q u a r t z - c a r b o n a t e  a l t e r e d  N i t i n a t  Format ion  r o c k s .  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 G r i d  
and Gr id  A. The Cameron R i v e r  f a u l t ,  c u t s  t h e  N i t i n a t  Format ion  r o c k s  i n  
t h i s  area. 

5.3.2 S i n g a p o r e  C l a i m  
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 i n g a p o r e  claim. 

The Bank Group Showing c o n s i s t s  o f  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  
v e i n s .  A g r a b  sample froin t h e  dump a s s a y e d  t race Au, 34 g / t  Ag and  3.2% Cu 
(MAR, 1917). A s c h i s t o s e  zone wi th  abundant  f i n e  d i s s e m i n a t e d  p y r i t e  o c c u r s  
i n  t he  c r e e k  where sample  HMC-N2 was t aken .  A sample o f  a q u a r t z  c a r b o n a t e  
v e i n  f rom w i t h i n  t h i s  zone r e t u r n e d  900 ppb Ai1 (Nea le  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  31Oo/4S0NE o c c u r s  f u r t h e r  down 
t h i s  c r e e k .  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  r o c k s ,  c o n t a i n s  402 q u a r t z  
v e i n s  and  is  l i m o n i t i c  s t a i n e d .  Sample 6576, from 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 

5.4 . 1 Arrowsmith Group 
A t o t a l  of 16 HMC s i l t  samples  (6 by Edsons Resources  L t d .  and 10 by MPH) was 
c o l l e c t e d  from stream s e d i m e n t s  on t h e  Arrowsmith claims. 

Sample  HMC-Y1, which r e t u r n e d  810 ppb Au, w a s  t h e  o n l y  s a m p l e  c o l l e c t e d  
w i t h i n  t h e  Arrowsmith claims which c o n t a i n e d  anomalous g o l d .  It  was t aken  
f rom a c r e e k  d r a i n i n g  a n  area n o r t h  of  Cameron R i v e r ,  a p p r o x i m a t e l y  3 km east  
of Ye l low(s )  Creek. An a i r p h o t o  l i n e a m e n t  e x t e n d s  s o u t h  t o  t he  n o r t h e r n  
s l o p e s  of McLaughlin Ridge a l o n g  t h i s  c r e e k .  Quar t z -ca rbona te  a l t e r e d  
v o l c a n i c s  w i t h  f i n e l y  d i s s e m i n a t e d  p y r i t e  (up  t o  2%) o c c u r  a l o n g  t h i s  
l i n e a m e n t .  Grab samples  froin 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  g o l d  (up  t o  79 ppb Au f rom sample 66454). 

5.4.2 Singapore  C l a i m  
A t o t a l  of 12 HMC s i l t  samples  (10 by Edsons and 2 by MPH) was c o l l e c t e d  f rom 
stream sed imen t s  on t h e  S ingapore  claim. The f o l l o w i n g  i s  a l i s 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  L td  MPH C o n s u l t i n g  L i m i t e d  

PC88-1 7090 ppb Au 
YC88-2 40 ppb Au 
PC88-5 6 0  ppb Au 
PC8t3-6 40 ppb Au 
PC88-10 55 ppb Au 

HMC-N2 1210 ppb Au 
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Sample PC88-1 (7090 ppb Au) is l o c a t e d  1 km west of t h e  S ingapore  claim i n  
China Creek.  China Creek  d r a i n s  ground up t o  6 km t o  t h e  east  of 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  d e t e r m i n e  whe the r  t h e  anomalous g o l d - i n - s i l t  
re€lects  bedrock  g o l d  m i n e r a l i z a t i o n  f rom w i t h i n  o r  o u t s i d e  t h e  S ingapore  
p r o p e r t y  . 
Sample PC88-3 ( 2 0  ppb A u ) ,  from n e a r  t h e  e a s t e r n  claim boundary i n  China 
Creek ,  i s  approx ima te ly  4 km ups t ream froin PC88-1. 

Sample HMC-N2, which r e t u r n e d  1210 ppb A u ,  was t aken  from t h e  c r e e k  d r a i n i n g  
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  
t h e  Batik Group showing h o s t s  o n l y  a trace of  g o l d ,  g r a b  samples  t aken  of a 
s c h i s t o s e  zone froti] w i t h i n  t h e  Bank Group showing area have  r e t u r n e d  up t o  
900 ppb Au (Neale, 1984). 

Samples  PC88-5 (60 ppb Au) and PC88-10 (55  ppb Au) were c o l l e c t e d  from c r e e k s  
250 m and 500 rn west, r e s p e c t i v e l y ,  o f  t h e  HMC-N2 s i l t  sample.  These 
m o d e r a t e l y  anomalous g o l d  c o n c e n t r a t i o n s  may r e f l e c t  downslope m i g r a t i o n  of  
g o l d  from t h e  p y r i t i c  s c h i s t o s e  zone. Sample PC88-6 ( 4 0  ppb Au) i s  from a 
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 McLauglilin Ridge ,  200 m ups t r eam from 
China  Creek.  

5.5 S o i l  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  s u r v e y s  between 1987 and 
1988. These  s u r v e y s  are  docurnented i n  r e p o r t s  by MacLeod ( 1 9 8 7 ) ,  Angus 
(1988a)  and ' Angus ( 1 9 8 8 b ) .  Samples f rom t h e s e  g r i d s  were a n a l y z e d  a t  
Vangeochem Labs f o r  g o l d  and f o r  28 e l e m e n t s  by I C P .  Smal l  anomalous 
coppe r - in - so i l  anomal i e s  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  froin t h e  Arrowsmith g r i d .  The g r i d  
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  for copper  were de te rmined  by s t a t i s t i c a l  
methods whereby, the mean and standard deviation were calculated u s i n g  the 
comple t e  d a t a  s e 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  was r e c a l c u l a t e d .  
Va lues  o v e r  mean p l u s  one s t a n d a r d  d e v i a t i o n  were c o n s i d e r e d  above  back- 
g round ,  w h 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 c o n s i d e r e d  
anomalous.  

Go ld - in - so i l  anomal i e s  were de te rmined  by i n s p e c t i o n  r a t h e r  t h a n  by 
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 s  
of g o l d .  

Au (PPb) cu ( P P d  

Above background 20 98 
An oina l o  u s 30 125 
Range Nil-35 ' 11-21 3 

ND = Non d e t e c t a b l e  

Copper 
Two anomalous zones  of coppe r  have  been o u t l i n e d .  The f i r s t  zone ,  l o c a t e d  i n  
t h e  s o u t h e a s t  c o r n e r  r a n g e s  between 150 ppm and 207 ppm Cii. I t  is  400 m 
l o n g ,  up t o  50 rn w i d e  and r u n s  from LO+OO, 0+75W t o  L4+00N, l+OOW. The large 
anomalous zone i s  open bo th  t o  t h e  s o u t h e a s t  and t o  t h e  s o u t h .  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  n o r t h w e s t  t r e n d i n g  Cameron R i v e r  F a u l t .  Along t h e  
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  of q u a r t z - c a r b o n a t e  
a l t e r e d  Vancouver Group cong lomera te s  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 
q u a r t z - c a r b o n a t e  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 ppm As. 

The second anomalous coppe r  zone i s  l o c a t e d  i n  t h e  n o r t h w e s t  c o r n e r  of t h e  
g r i d .  C o n c e n t r a t i o n s  r ange  froin 138 ppm t o  213 ppm Cu. I t  is  a no r th - sou th  
t r e n d i n g  anomaly which is  100 m l o n g  and 25 m wide runn ing  froin L7+00N, 9+OOW 
t o  L8+OON, 9+2SW. T h i s  zone may a l s 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 .  

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  o v e r  t h e  
g r i d  area. These s p o t  h i g h s  d o  n o t  a p p e a r  t o  be  c o i n c i d e n t  w i t h  known 
geologica l  s t r u c t u r e  o r  l i t hogeoc l i emica l  r e s u l t s .  

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 .  

I 

6.0 PROPOSED WORK PROGRAM 

6.1 Plan 

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 rock  sampl ing ,  as w e l l  a s  s i l t  sampl ing .  
D e t a i l e d  mapping and r o c k  sarlipling 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.  S t ream sediment  s ampl ing  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 ,  w i t h  d e t a i l e d  sampl ing  t o  be unde r t aken  i n  anomalous 
areas.  

P h a s e  I b  will c o n s i s t  o f  f u r t h e r  d e t a i l e d  g e o l o g i c  mapping, s ampl ing ,  hand 
t r e n c h i n g  and rock  sampl ing  of  anomalous t a r g e t s .  S o i l ,  magnetometer and  
VLF-EM s u r v e y s  w i l l  be c a r r i e d  o u t  on g r i d ( s )  o v e r  t h e  most p romis ing  areas. 

A Phase  11 program budge t ,  c o n t i n g e n t  on f a v o u r a b l e  Phase  I r e s u l t s  is  
c o n t i n g e n t  on t h e  Phase  T program. 

6.2 Budget 

Phase I 

Mob/Demob 

Phase  Ia :  
Pe r sonne  1 
Suppor t  C o s 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  
C o n s u l t i n g  
Ana lyses  

$ 800 

$16,925 
2,970 

690 
1,680 
3 , 5 4 2  
3,545 

$29,352 



Phase  I b :  
Pe r son  ne  1 
Suppor t  C o s 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  
E q u i  pmcn t Rent a 1  
C o n s u l t i n g  t 

Analyses  

A d m i n i s t r a t i o n  @ 15% 
Con t ingency  @ 15% 
Repor t  P r e p a r a t i o n  

16  

$16 ,050  
2 ,860  

8 2 0  
4 , 3 9 0  
3,542 . 
7 , 5 2 5  

$35,187 
2 , 3 8 2  

10 ,184  
8,050 

Total Cost, say $86,000 

Phase I1 

P e r s o n n e l  
Equipment R e n t a l  
Suppor t  C o s t s  
An a l y s e s  
M i s c e l l a n e o u s  ( g a s ,  s h i p p i n g ,  s u p p l i e s )  
Repor t  C o s t s  
Adminis t  r a t i o n  
Con t ingency  

$48,200 
11 ,550  

7 , 6 4 5  
10,176 

2,450 
4 , 4 0 0  
2 ,554  

13 ,025  

Total, say $100,000 

The Phase  I program w i l l  r e q u i r e  a p p r o x i m a t e l y  f o u r  weeks t o  comple t e  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  11 work 
is 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  comple t ion  of  f i e l d  work 
and a f u r t h e r  two weeks f o r  c o m p i l a t i o n  of r e s u l t s  and r e p o r t  w r i t i n g .  

7 m 0  CONCLUSIONS 

1 .  

2 .  

3 .  

4 .  

The Arrowsmith claims are  u n d e r l a i n  by rocks of the N i t i n a t ,  Myra and 
B u t t l e  Lake Forma t ions  of t h e  P a l e o z o i c  S i c k e r  Group, Karmutsen 
Format ion  of t h e  T r i a s s i c  Vancouver Group and C r e t a c e o u s  Nanaimo Group 
which have  been i n t r u d e d  by T e r t i a r y  dykes  and p lugs .  

The S ingapore  claim is  u n d e r l a i n  by N i t i n a t  Format ion  r o c k s  of 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  q u a r t z - c a r b o n a t e  a l t e r a t i o n  zones ,  which l o c a l l y  7 

c o n t a i n  anomalous l e v e l s  of g o l d ,  s i l v e r ,  coppe r  and a r s e n i c ,  are 
l o c a t e d  on t h e  Arrowsmith claims. These  s h o u l d  be  e x p l o r e d  f u r t h e r .  

Copper- in-so i l  anomal i e s  were o u t l i n e d  on t h e  Arrowsmith s o i l  g r i d .  
They a p p e a 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 a long  the s t r i k e  p r o j e c t i o n  of t h e s e  coppe r  anomal i e s  
r e t u r n e d  up t o  3350  ppin Cu, 220  ppm A s ,  4.3 ppm Ag and 33 ppb Au. 
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On McLaughlin R idge ,  e x t e n s i v e  q u a r t z - c a r b o n a t e  a l t e r a t i o n  zones  o c c u r  
i n  r o c k s  which a re  l o c a t e d  a l o n g  a n o r t h w e s t - s o u t h e a s t  t r e n d i n g  a i r p h o t o  
l i n e a m e n 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 i s  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 i neamen t  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 Ail )  l o c a t e d  on the  
S i n g a p o r e  claim may be d e r i v e d  from t h e  go ld  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 ups t ream.  

The Arrowsmith and S ingapore  claims have  a h i g h  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 e  nea rby  Debbie-Yellow 
p r o p e r t y ,  based  on s imi l a r  q u a r t z - c a r b o n a t e  a l t e r a t i o n  zones  i n  S i c k e r  
Group r o c k s  and no r th - sou th  s t r u c t u r a l  c o n t r o l s .  

8.0 RECOMMENDATIONS 

A d d i t i o n a l  s o i l  s ampl ing  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. E x t e n s i o n s  t o  the  
s o u t h  shou ld  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  s h o u l d  be  l o n g  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  
coppe r - in - so i l  anomaly. 

A d d i t i o n a l  s o i l  s ampl ing  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 Gr id  B i s  recommended. E x t e n s i o n s  t o  t h e s e  
g r i d s  s h o u l d  c o v e r  t h e  a i r p h o t o  l i neamen t  which o v e r l i e s  a l t e r a t i o n  
zones  and an  anomalous g o l d  stream sed imen t  sample.  

It is  recommended t h a t  f u r t h e r  stream sediment  s ampl ing  be  conducted  i n  
c r e e k s  n o t  p r e v i o u s l y  sampled,  a s  well a s  r e sampl ing  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 g o l d  i n  heavy mineral c o n c e n t r a t e  samples .  

G e o l o g i c  mapping, t r e n c h i n g  and r o c k  sampl ing  a re  recommended i n  t h e  
Bank Group showing area t o  d e t e r m i n e  t h e  e x t e n t  and s o u r c e  of g o l d  
mineralization i n  the creek. 

G e o l o g i c  mapping ( 1  :SO00 s c a l e )  and r o c k  sampl ing  a re  recommended o v e r  
t h e  s o u t h e r n  s l o p e s  of McLaughlin Ridge  on t h e  S i n g a p o r e  claim as  w e l l  
as the  Arrowsmith claims t o  d e t e r m i n e  t h e  l i t h o l o g i c - s u c c e s s i o n .  

T rench ing ,  g e o l o g i c a l  mapping and r o c k  sampl ing  i n  areas d e f i n e d  by 
anomalous s o i l  and rock  samples  a r e  recommended. A t t e n t i o n  shou ld  be 
d i r e c t e d  t o  t h e  quar tz -ca’ rbonate  a l t e r a t i o n  zones  on t h e  Arrowsmith 
claims. 

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  mapping, r o c k  
sampl ing ,  soil g e o c h e m i s t r y ,  magnetometer and VLF-EM s u r v e y i n g ,  t r e n c h -  
i n g  and heavy m i n e r a l  c o n c e n t r a t e  s i l t  sampl ing  are recommended a t  an  
e s t i m a t e d  c o s t  of $86,000. 
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8. Contingent upon favourable Phase I results, Phase I1 work including 

geological mapping, rock sampling, IP surveying and possible additional 
soil sampling/magnetomter/VLF-EM grid(s) is 'recommended at an estimated 
cost of $100,000. 

Respectfully submitted, 
MPH CONSULTING LIMITED 
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