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GROUP I 

ARROWSMITH-SINGAPORE PROPERTY 

Pursuant to an option agreement dated May 14, 1990 (the "Option 
Agreement") between the Issuer and Sunport Metals Corporation, of 
Suite 860 - 625 Howe Street,, Vancouver, British Columbia, V6C 
2T6, ("Sunport") the Issuer was granted an exclusive option to 
acquire a 60% beneficial interest in and to five mineral claims 
comprising the Arrowsmith-Singapore Property and, upon exercise 
of the option ("Earn-In"), the right to participate in a joint 
venture for the further exploration and development of the 
Arrowsmith-Singapore Property. Craig Andrew Angus, President and 
Director of the Issuer, and Scott Edmonds Angus, Director of the 
Issuer, are also directors and principal shareholders of Sunport. 
Sunport is a junior resource company listed on the Vancouver 
Stock Exchange. 

Sunport acquired a 100% interest in the Arrowsmith-Singapore 
Property from Scott Edmonds Angus and Alfred Edmonds Angus (who 
is the father of Scott Edmonds Angus and Craig Andrew Angus) (the 
"Vendors") for a cost of $33,818 representing reimbursement to 
the Vendors of out-of-pocket costs incurred in respect of the 
acquisition of the Arrowsmith-Singapore Property Claims and 
assessment work undertaken by the Vendors in. 1987 and 1988. 

In order to earn its 60% interest in the Arrowsmith-Singapore 
Property, the Issuer must carry out exploration work in the 
amount of $86,000 on or before December 31, 1990 and a further 
$100,000 on or before December 31, 1991. These expenditures are 
required to complete Phase I and Phase I1 of a two phase 
exploration program recommended on the Arrowsmith-Singapore 
Property pursuant to an engineering report prepared fo r  Sunport 
by MPH Consulting Limited dated December 23, 1988 (the 
"Engineering Report"), a summary of which dated May 1, 1989 is 
attached hereto and forms a part of this Statement of Material 
Facts, together with an updating letter prepared for  the Issuer 
dated February 20, 1990. 

Until Earn-In, or until the Issuer no longer has the right to 
Earn-In, the Issuer will be the operator on the 
Arrowsmith-Singapore Property as long as it is not in default of 
its duties under the Option Agreement. 

At Earn-In, the Issuer and Sunport will enter into a joint 
venture and the Issuer will be responsible fo r  providing and 
preparing a formal agreement under which the joint venture will 
operate. A management committee will be formed by the parties to 
evaluate exploration programs and select the operator for future 
work programs. 

Location, Size and Access 

The Arrowsmith and Arrowsmith 2 - 4 Claims are contiguous, cover 
an area of 1,900 hectares and are located in the Nanaimo Mining 
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Division. The Singapore Claim covers an area of 500 hectares and 
is located in the Alberni Mining Division. All of the Claims are 
in good standing. 

Details on the Arrowsmith-Singapore Property are as follows: 

Claim Name Record No. No. of Units Expiry Date* 

Arrowsmith 2114 
Arrowsmith 2 2320 
Arrowsmith 3 2321 
Arrowsmith 4 2424 
S i ngapo 1: e 2898 

20 April 11, 1991 
18 April 11, 1991 
18 April 11, 1991 
20 July 15, 1991 
20 April 1, 1993 

*Date to which assessment work obligations on the Claims under 
the British Columbia Mineral Tenure Act have been satisfied. 

The Arrowsmith and Arrowsmith 2 - 4 Claims are located 10 kilo- 
meters due east of Port Alberni in the Cameron River Valley. The 
Singapore Claim is located 17 kilometers east of Port Alberni, 
approximately two kilometers south of the Arrowsmith 4 Claim, on 
the southslope of McLaughlin Ridge. 

Access to the Arrowsmith Claims is by way of the Mount Arrowsmith 
Skihill Road, which exits the paved No. 4 highway, eight kilo- 
meters east of Port Alberni. A network of driveable logging 
roads allows direct access to most areas of the Claims. 

Access to the Singapore Claim is gained via the gravel China 
Creek Road, which crosses the southwestern portion of the claim. 
The entrance gate for this road is usually locked, however, 
Sunport has obtained a key from MacMillan Bloedel so the road is 
accessible to the Issuer. 

History and Previous Work 

In 1987, 373 soil samples were collected from Grids A and B on 
the Arrowsmith 2 and 3 Claims. No anomalous precious or base 
metal element concentrations were encountered except for a single 
sample taken from Grid B which returned anomalous copper values 
( 6 0 6  ppm) 

In April of 1988, 265 soil samples were collected from the 
Arrowsmith grid located on the Arrowsmith Claim. The highest 
values were 35 ppb Au (parts per billion Gold), 0.8 ppm Ag (parts 
per million Silver), 213 ppm Cu (parts per million Copper), 14 
ppm Pb (parts per million Lead) and 129 ppm Zn (parts per million 
Zinc). 

Government geological work in the area includes mapping by C.H. 
Clapp (1912 and 1914), J.E. Muller and D.J.T. Carson (1969), J.E. 
Muller (1977 and 1980), N.W. Massey (1988) and a mineral inven- 
tory report by J.S. Stevenson (1945). 



- 7 -  

i 

The Singapore Claim was staked in April of 1986 and covers the 
previous Alberni Claim. Work on the former Alberni Claim was 
carried out by Gunnex Ltd. between 1963 and 1966. Gunnex conduc- 
ted regional mapping with some prospecting and silt sampling and 
compiled a list of mineral occurrences. The Alberni claim area 
was mapped but mineralization was not discovered. A 1962 
airborne aeromagnetic survey also covered the area of the Alberni 
Claim but no anomalies were located on or near the Claim. 

An old showing, the Bank Group, occurs on or near the south- 
western corner of the Singapore Claim. A 1917 reference report 
on the Bank Group states that a series of open cuts has been dug 
on a zone of quartz viens carrying pyrite, chalcopyrite and 
galena with some silver and gold values. A 7.6 m shaft has been 
sunk in the largest open cut and a caved adit also exists. The 
mineralized zone was reported to be 3 m wide and 100 m or so 
along strike. A grab sample from the dump assayed trace Au, 
34g/t Ag, and 3.2% Cu. 

Preliminary exploration of the Arrowsmith and Singapore Claims on 
behalf of Sunport was conducted by Edsons Resources Ltd. between 
April 30 and May 19, 1988 and by MPH Consulting Limited between 
November 14 and 28, 1988. Both programs consisted of rock 
sampling and heavy mineral concentrate stream sediment sampling. 
A total of 99 rock samples and 28 silt samples were collected. 
Extensive snow coverage prevented exploration in certain areas of 
interest . Edsons Resources Ltd. is a private British Columbia 
company owned by five members of the Angus family, two of whom 
are directors of Sunport, as to 20% each. 

Copper-in-soil anomalies were outlined on the Arrowsmith soil 
grid. They appear to be related to the Cameron River fault, 
which is a northwest trending, northeast dipping, regional 
structure which extends from Horne Lake south to Maple Bay. Rock 
samples (grab) taken along the strike projection of these copper 
anomalies returned up to 3350 ppm Cu, 220 ppm A s ,  4 . 3  ppm Ag and 
3 3  ppb Au. 

Of 16 silt samples collected from stream sediments on the 
Arrowsmith Claims, only one contained anomalous gold with a re- 
turn of 810 ppb Au. This sample was taken from a creek draining 
an area north of Cameron River, approximately 3 kilometers east 
of Yellow(s) Creek. An airphoto lineament extends south to the 
northern slopes of McLaughlin Ridge along this creek. 
Quartz-carbonate altered volcanics with finely disseminated 
pyrite (up to 2%) occur along this lineament. Grab samples from 
these altered zones contained significant values of gold (up to 
79 ppb Au from sample 66454). 

Twelve silt samples collected from stream sediments on the 
Singapore Claim returned six with anomalous gold, as follows: 
PC88-1 - 7090 ppb Au; PC88-2 - 40 ppb Au; PC88-5 - 60 ppb Au; 
PC88-6 - 4 0  ppb Au; PC88-10 - 55 ppb Au and HMC-N2 - 1210 ppb Au. 
Sample PC88-1 was taken from China Creek approximately one 
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kilometer west of the Singapore Claim. China Creek drains up to 
six kilometers to the east of the Claim making it difficult to 
determine whether the anomalous gold-in-silt reflects bedrock 
gold mineralization from within or outside the Claim. Sample 
PC88-3 (20 ppb Au) was taken approximately four kilometers 
upstream from PC88-1. 

Sample HMC-N2 was taken from the creek draining an area near the 
Bank Group showing. Although historical records show that the 
Bank Group showing hosts only a trace of gold, grab samples taken 
of a schistose zone from within the Bank Group showing area have 
returned up to 900 ppb Au. 

The authors of the Engineering Report have concluded that the 
north-south trending quartz-carbonate alteration zones, which 
locally contain anomalous levels of gold, silver, copper and 
arsenic, and are located on the Arrowsmith Claims, should be 
explored further. They have also concluded that the anomalous 
stream sediment sample HMC-N2 located on the Singapore Claim may 
be derived from the gold bearing schistose zone located 500 
meters upstream and that the Arrowsmith and Singapore Claims have 
a high potential to host a structurally controlled vein deposit 
similar to the nearby Debbie-Yellow property, based on similar 
quartz-carbonate alteration zones in Sicker Group rocks and 
north-south structural controls. 

Total amount spent to date on acquisition and exploration of the 
Arrowsmith-Singapore Property by Sunport is $79,148, including 
the $33,818 of acquisition costs paid to the Vendors. 

Recommended Work Proqram 

In order to earn its 60% interest, the Issuer proposes to carry 
out the program recommended by the authors of the Engineering 
Report . Phase I is estimated to cost approximately $86,000 and 
will consist of a two part program - Phase I(a) comprising 
geologic mapping, rock sampling and silt sampling to determine 
zones of interest and Phase I(b) consisting of further detailed 
mapping and sampling as well as soil, magnetometer and VLF-EM 
surveys over the most promising areas. Phase I1 of the 
recommended exploration program will be contingent on the results 
of Phase I and will include geological mapping, rock sampling, IP 
surveying and possible additional soil sampling/magneto- 
meter/VLF-EM grid(s) at an estimated cost of $100,000. 

There is no known body of commercial ore on the 
Arrowsmith-Singapore Property and the proposed program is an 
exploratory search for ore. 

GROUP I1 

Not Applicable. 
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The Arrowsmith and Arrowsmith 2 ,  3 and 4 claims, o f  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 l b e r n i  i n  t h e  Nanaiino 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 Newport Metals C o r p o r a t i o n ,  is  l o c a t e d  17 km east of P o r t  
A l b e r n i ,  app rox ima te ly  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 the 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  
Tr iass ic  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 S ingapore  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  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 leJels  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. 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 A g ,  3350 ppm Cu and 220 ppm A s .  A heavy m i n e r a l  
c o n c e n t r a t e  stream sediment  sample,  which is  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  zones ,  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  n e a r  back- 
ground v a l u e s  f o r  a l l  e l emen t s .  The e x c e p t i o n  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 no r th - sou th  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  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 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 m i n e r a l  c o n c e n t r a t e  stream sediment  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 ingapore  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  nea rby  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 no r th - sou th  s t r u c t u r a l  c o n t r o l s ,  have been observed on b o t h  p r o p e r t i e s .  

Phase T.A 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  
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 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 v o u r a b l e  r e s u l t s  from t h e  Phase T program, i s  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 

T h i s  r e p o r t  documents t h e  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  L imi t ed  a t  t h e  r e q u e s t  of S c o t t  E. Angus of Newport 
Gold Corpora t ion .  It is a summary of t h e  p r e v i o u s  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"  d a t e d  December 23, 1988 by 
T.G. Hawkins, P.Geol. and C. Naas, B.Sc. 

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  L imi t ed  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  
of rock sampling (41  r o c k  samples )  and heavy m i n e r a l  stream sediment  sampling 
( 12 samples )  . 
The o b j e c t i v e  of t h e s e  programs was to  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 e c o n n a i s s a n c e  scale i n  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  
h e l d  by Westmin and Nexus. 

2.0 PROPERTY LOCATION, ACCESS, TITLE 

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 l b e r n i  i n  t h e  Cameron R ive r  V a l l e y  w i t h i n  t h e  Nanaimo Mining 
D i v i s i o n  of B r i t i s h  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 ,  124O37'W l o n g i t u d e  on NTS mapsheets  92F/2E and 92F/7E ( F i g u r e  1 ) .  

The S ingapore  claim is l o c a t e d  17 km east of P o r t  A l b e r n i ,  app rox ima te 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 McLaughlin Ridge i n  
t h e  A l b e r n i  Mining D i v i s i o n .  ' I t  i s  c e n t r e d  a t  approx ima te 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  l o g g i n g  r o a d s  a l l o w s  d i r e c t  access t o  most areas of t h e  p r o p e r t y .  

Access t o  t h e  A l b e r n i  claim i s  ga ined  v i a  t h e  a l l -wea the r  g r a v e l ,  China Creek 
Road, which c r o s s e s  t h e  s o u t h w e s t e r n  p o r t i o n  of t h e  claim. The e n t r a n c e  g a t e  
f o r  t h i s  road i s  u s u a l l y  locked and t h e r e f o r e  pe rmis s ion  from MacMi11an 
B loede l  is r e q u i r e d  . 
C l a i m  i n f o r m a t i o n  i s  as f o l l o w s :  

C l a i m  
Record Anniversary Year 

Date Recorded No. Units 

Arrowsmith 2114 ( 4 )  2 0  A p r i l  11/91 1985 
A p r i l  11/91 1986 Arrowsmith 2 2320 ( 4 )  18 
A p r i l  11/91 1986 A r  rowsrni t h 3 2321 ( 4 )  18 
J u l y  15/91 1986 20 Arrowsmith 4 2424 ( 7 )  

T o t a l  76 
- 

Singapore  2898 ( 4 )  20 A p r i l  1 / 9 3  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 w a s  done on t h e  p r o j e c t  
d i s c u s s e d  h e r e i n .  
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The Arrowsmith, Arrowsmith 2 and Singapore claims are 100% owned by S c o t t  k. 
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 Singapore  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  former  A l b e r n i  claim w a s  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  occur rences .  
The A l b e r n i  claim area was mapped but  m i n e r a l h a t i o n  was n o t  d i s c o v e r e d .  The 
1962 Hunting aeromagnet ic  survey  a l s o  covered t h e  area of t h e  A l b e r n i  claim 
but  no anomalies  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  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  w i t h  some s i l v e r  and gold  
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 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 e c o n n a i s s a n c e  g e o l o g i c  mapping and rock  sampling by MPH Consul t ing  
L i m i t e d ,  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 '  c o n t a i n e d  900 ppb Au (Neale  and 
Hawkins, 1984) . 
I n  1987, Edsons Resources  Ltd.  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 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 t h i s  area (Angus, 1988).  

In 1987, 373 soil samples  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  base  metal element c o n c e n t r a t i o n s  
were encountered  i n  t h e  survey  areas e x c e p t  f o r  a s p o t  copper  anomaly (606 
ppm) on Grid B (MacLeod, 1987). 

I n  A p r i 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 hLghest 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.H. Clapp (1912 
and 1914) ,  J . E .  Mul le r  and D.J.T. Carson (1969) ,  .JOE. 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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6.0 REGIONAL GEOLOGY 

Geology in the Port Alberni-Nitinat River area comprises mainly Upper 
Paleozoic Sicker Group rocks and Lower Mesozoic Vancouver Group rocks. These 
represent eugeosynclinal sequences of volcanic and sedimentary rocks. 
Jurassic Bonanza Group volcanics are present locally in the southern part of 
this area. Lesser amounts of Upper Cretaceous Nanaimo Group rocks and 
intrusive rocks of various ages occur also. During 1988, geologic mapping, 
headed by Mr. N. Massey, was conducted in the Port Alberni area as part of an 
ongoing, federally funded research project on the stratigraphy of the Sicker 
Group. Renaming of the formations and changes have been proposed. The 
original nomenclature introduced by Muller and previous workers has largely 
been retained by the mining industry t o  this point. For the purposes of this 
report Muller's terminology will be used due to its seemingly wider applic- 
ability over Vancouver Island and the economic significance associated with 
specific formations. 

4.1 Sicker Group 

Muller (1980) proposed the following subdivision of the Sicker Group, from 
oldest to youngest: Nitinat Formation, Myra Formation, 'Sediment-Sill' Unit, 
and Buttle Lake Formation. 

The Nitinat Formation comprises mainly mafic volcanic rocks. These occur 
most commonly as flow breccias or agglomerates, including some massive flows, 
and rare pillow basalts. Locally, medium-grained, generally massive, 
basaltic tuff is interbedded with the flows. The thickness of the Nitinat 
Formation is estimated at 2000 m (Muller 1980). 

The Myra Formation unconformably overlies the Nitinat Formation. In the 
Nitinat-Cameron River area, the Myra Formation comprises a lower, massive to 
widely banded, basaltic tuff and breccia unit, a middle, thinly banded, 
albite-trachyte tuff and argillite unit, and an upper, thick-bedded, medium- 
grained, albite-trachyte tuff and breccia unit. 

The type locality of the Myra Formation is at Myra Creek, at the south end of 
Buttle Lake. There, volcaniclastic rocks consisting dominantly of rhyo- 
dacitic or rhyolitic tuff, lapilli tuff, breccia, and some quartz porphyry 
and minor mafic flows and argillite (Upper Myra Formation), are host to 
Westmin Resources' Myra, Lynx, Price, and 11-W massive sulphide (Cu-Zn-Pb-Au- 
Ag-Cd) deposits. The Myra Formation is approximately 750 to 1000 m thick and 
both the Nitinat and Myra Formations are dated as Devonian and/or older by 
Muller (1980).  

The 'Sediment-Sill Unit' contains thinly bedded to massive argillite, 
siltstone, and chert with interlayered s i l l s  of diabase. It is transitional 
between the Myra and Buttle Lake Formations. 

The Buttle Lake Formation comprises a basal, green and maroon tuff and/or 
breccia, overlain by coarse-grained, crinoidal and calcarenitic limestone, 
f ine-grained Limestone with chert nodules, and some dolomitic limestone. 
Lesser amounts of argillite, siltstone, greywacke, and chert are also 
present. 



The B u t t l e  Lake Formation is up t o  470 m t h i c k .  It has  been d a t e d  as Middle 
Pennsylvanian ,  based on f o s s i l  ev idence  b u t  may be as young as E a r l y  Permian 
(Mul le r ,  1980). Conf i rmat 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 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) 
through 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  b a s e  
of 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 i s  w e l l  exposed south-  
east  of P o r t  A l b e r n 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  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  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 las ts  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 -Home Lake area. 

Upper T r i a s s i c  massive t o  thick-bedded d a r k  g r e y  t o  b l a c k ,  f ine-gra ined  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  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 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. Basalt 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 
marine 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 taceous  Nanaimo Group sedimentary  r o c k s  are s c a t t e r e d  throughout  the 
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 nor thwes t  of Mount Mor iar 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 comprises  mainly q u a r t z o f e l d -  
s p a t h i c ,  cross-bedded beach facies s a n d s t o n e  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 i t t o r a l  d e p o s i t i o n a l  facies 
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 € 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 sandstone 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 a n d  facies.  



4.5 Intrusive Rocks 
6 a39 

Gabbro, peridotite, 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 Idtrusions 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 commonly with Buttle Lake Formation limestone. 

Tertiary (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 o €  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 overturned limbs of folds. The folding may have occurred prior to 
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 i n  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 s i d e  of the Chemainus River Valley, placing Sicker 
Group rocks above Nariaimo Group rocks. These faults have been traced for up 
to 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 l 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  A l b e r n i  
V a l l e y  f a u l t  h a s  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  of Karmutsen 
Formation approximate ly  1500 m (Muller  and Carson, 1969). 

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 e x p l o r e d  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  g o l d  and b a s e  
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 h o s t e d  by m a f i c  t o  i n t e r m e d i a t e  v o l c a n i c  r o c k s  and base 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 t h e  most wide ly  recognized  economic and 
subeconomic metal c o n c e n t r a t i o n s  i n  t h e  P o r t  A l b e r n 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 lcanogenic  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  r o c k s  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 o n n e s  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  Bw were 13,901,000 
t o n n e s ,  a v e r a g i n g  2.2% copper ,  5.3% z i n c ,  0.3% l e a d ,  2.4 g / t  g o l d  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 58,500 kg cadmium. 

Another  vo lcanogenic  massive s u l p h i d e  d e p o s i t  h o s t e d  by S i c k e r  Group r o c k s  is 
t h e  Twin J Nine 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  b o d i e s  
c o n t a i n  p y r i t e ,  c h a l c o p y r i t e ,  s p h a l e r i t e  and minor g a l e n a  i n  a b a r i t e ,  
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 o c c u r  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 g o l d ,  
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 a c e d  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  E x t e n s i o n  zones o v e r  a s t r i k e  l e n g t h  of o v e r  1500 m and t o  d e p t h s  
of 245 m. I n i t i a l l y ,  a v e r a g e  g r a d e s  were 5.1 g / t  g o l d ,  111 g / t  s i l v e r ,  0.81% 
c o p p e r ,  1.32% l e a d ,  and 5.79% z i n c  o v e 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 h  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  o v e r  an average  of 
3 - 4  m t h i c k n e s s .  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  of t h e  p r o p e r t y ,  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. 



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  t h e  
Coronat ion zone and p r o v i d e  access t o  t h e  ore zone on t h r e e  l e v e l s .  The 
p r e s e n t  owners,  Laramide Resources Ltd . ,  r e p o r t e d  e s t i m a t e d  r e s e r v e s  of 
529,OnO tonnes  a v e r a g i n g  1.01% copper ,  1.22% l e a d ,  5.87% z i n c ,  101 g / t  s i l v e r  
and 4.73 g / t  go ld  o v e 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 i v e  known p a s t  producing mines o c c u r  i n  t h e  P o r t  A l b e r n i  area. The 
Thist le  Mine produced 85,840 g g o l d ,  65,940 g s i l v e r  and 309,090 kg 
copper  froin 6280 tonnes  of o r e .  I t  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  (S tevenson ,  1945; Carson, 1968). Recent ly  i t  h a s  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  s y n g e n e t i c  component. It is  
a s s o c i a t e d  w i t h  massive m a g n e t i t e  which i s  s t r a t a b o u n d  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  Ltdm i n  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  
g o l d  o c c u r r e n c e s  o v e r  a s t r i k e  l e n g t h  of 4.6 km. These occurrences  g r a d e  up 
t o  17  g / t  g o l d  o v e r  2.1 m a  During 1984 and 1987 d r i l l  programs f a i l e d  t o  
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  o v e r  mineable w i d t h s ,  however. 

The Havilah Mine (950 tonnes  produced 8360 g g o l d  and 43,670 g s i lve 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  h o s t e d  by a n d e s i t e  and a n d e s i t i c  t u f f  
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  v e i n  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 t o n n e s  of o r e  y i e l d e d  15,800 g g o l d ,  29,600 g s i l v e r ,  5587 kg l e a d  and 
a t  least  2030 kg z i n c  and 226 kg copper.  

The 3-W Mine (Corr 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 
t o n n e s  of o r e  g r a d i n g  140 g / t  gold, 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 l b e r n i ,  on McLaughlin Ridge, Nexus 
Resouce C o r p o r a t i o n  and Westmin Resources  Ltd.  (as  o p e r a t o r ) ,  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  j o i n t l y  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 tunnel w i l l  s e r v e  as a p l a t f o r m  
f o r  f u r t h e r  d r i l l i n g  and b u l k  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 o c c u r  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 Mineral  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 Y e l l o w (  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  occurs .  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 .  T h 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  a c c o r d i n g  t o  Westmin g e o l o g i s t s .  

The Myra Formation of t h e  S i c k e r  Group e x t e n d s  n o r t h w e s t e r l y  f o r  over  25 km 
th rough t h e  p r o p e r t y ,  w i t h  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  i n  
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  which are 
s p a t i a l l y  r e l a t e d  t o  the  M i n e r a 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  gold 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  the M i n e r a l  
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  M i n e r a l  Creek  Zone and  may be 
a n  e x t e n s i o n  o f  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  M i n e r a 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 o f  M i n e r a l  C r e e k ,  is 
h o s t e d  i n  py roxene -aphyr i c  b a s a l t ,  f l ow- 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 s e m b l e  a m a s s i v e  s u l p h i d e  env i ronmen t .  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 e a n  i ron  f o r m a t i o n "  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,  1 9 8 8 ) .  

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 ,  m a g n e t i t e  and trace a r s e n o -  
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  r o c k s .  

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 3.0 19.9 
21 .o 3.5 1.5 34 . 1 

9.5 4 - 4  1.0 47 04 
5.5 5 09 
2.7 10 - 6  

m 

14 .4 
2 1  .8  

6.1 

139 -8 
25.2 
49 .4 

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  o f  t h e  
M i n e r a l  Creek  f a u l t  c o n t a i n  anomalous g o l d  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  i s  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 m a s s i v e  s u l p h i d e  zone i s  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- . Jurass ic  a g e  h a s  been d e t e r m i n e d  f rom 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  of McLaughlin R idge ,  t h e  Rogers Creek Showing c o m p r i s e s  
t h i n  l e n s e s  and  l a y e r s  o f  st 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  maf i c  v o l c a n i c  r o c k s .  

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  conduc ted  i n  1962 by Hun t 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 Po r t  A l b e r n i .  

The m a g n e t i c  i n t e r p r e t a t i o n  c o m p l 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 conc lu -  
s i o n s  a r r i v e d  a t  by Mu1 ler  and o t h e r  worke r s .  F o r  example ,  Arkani-Iiamed and 
S t r angway  (1988) concl r lded  from a i r b o r n e  d a t a ,  t h a t  I s l a n d  Z n t r u s i v e s  s o u t h  
of t h e  s u r v e y e d  area a re  s t r o n g l y  m a g n e t i c  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 Volcar i ics  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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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 conduc ted  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 r o c k s .  

The a i r b o r n e  m a g n e t i c  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 .  Other n o r t h e r l y  t r e n d i n g  faults as mapped by 
w o r k e r s  i n  t h e  area, a re  n o t  c l e a r l y  o b s e r v e d  from t h e  a i r b o r n e  m a g n e t i c  
s u r v e y ,  p o s s i b l y  d u e  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 j e n t  t o  d e f i n e  t h e  weaker  m a g n e t i c  f e a t u r e s .  

The n o r t h w e s t  t r e n d i n g  'Caiiieron 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  
'Uebeaux Creek  F a u l t '  p r o j e c t  o n t o  t h e  Arrowsmith c la im g r o u p  and S i n g a p o r e  
c 1 a i in. 

5.0 1988 WORK PROCRAX 

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 i n g a p o r e  claims w a s  conduc ted  
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 i m i t e d  between November 14 and 28 ,  1988. Both programs c o n s i s t e d  
of  r o c k  s a m p l i n g  (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 sed imen t  
s a m p l i n g  (28 s a m p l e s ) .  E x t e n s i v e  snow c o v e r a g e  p r e v e n t e d  e x p l o r a t i o n  i n  
areas o f  i n t e r e s t .  

5.1 Property Geology 

The g e o l o g y ,  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  c o m p l i e s  w i t h  f i e l d  work conduc ted  by MPH C o n s u l t i n g  L i m i t e d  
( F i g u r e  2 ) .  

The Arrowsmith claims a re  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 Forma t 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 C r e t a c e o u s  Nanaimo Group,  all 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 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. 

5 . 1 . 1  Arrowsmith GrouD 

The N i t i n a t  Fo rma t ion  ( U n i t  1 )  c o m p r i s i n g  ma in ly  m a f i c  v o l c a n i c  r o c k s ,  occ i i r s  
i n  t h e  w e s t e r n  h a l f  of tQe  Arrowsmith c la im 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  of t h e  Arrowsmith 4 and t h e  Arrowsrnith 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  Fo rma t ion .  F ine -g ra ined  t o  m a s s i v e  
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 Forma t ion  ( 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  o f  Arrowsmith 4 
claim, w e s t e r n  h a l f  o f  t h e  Arrowsrnith 2 claim and i n  t h e  c e n t r a l  pa r t  of t h e  
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  s o u t h w e s t  c o r n e r  o f  
the Arrowsmith c la im.  

T h e  b i i t t l e  Lake Porinatfoii ( U n 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  
Arrowsrnith 4 claim and the n o r t h e a s t e r n  p o r t i o n  of t h e  Arrowsmith claim. 
White  t o  g r e y i s h  w h i t e ,  bedded Limestone w i t h  bedd ing  from 3 c m  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  Arrowsinith 3 claim. 
The l i m e s t o n e  c o n t a i n s  t race 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 Karmutseii Formation ( U n i t  4 )  u n d e r l i e s  t h e  Arrowsmith, 
claims east of Cameron River .  I t  comprises  mainly d a r k  
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 ,  massive b a s a l t ,  and 

Arrowsmith 3 and 4 
g r e y  t o  b l a c k ,  or 

p i l l o w  b r e c c i a .  

Nanaiino 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 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 
Nanaiino Group a l s o  o c c u 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 pebble  conglomerates  were observed 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 las t s  
vary  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  w i t h i n  a f ine-grained s i l t y  s a n d s t o n e  mat r ix .  Along t h e  M t .  
Arrowsmith s k i  h i l l  road which i s  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, coarse-gra ined ,  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  (Uni t  6 )  o c c u r  i n  t h e  north-  
e a s t e r n  p a r t  of t h e  Arrowsmith 2 claim. 

5.1.2 S ingapore  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 
a n d e s i t i c  rocks  of t h e  N i t i n a t  Formation ( U n i t  1).  Quar tz  a n d / o r  quar tz -  
c a r b o n a t e  v e i n l e t s  occur  l o c a l l y .  P y r i t e  a p p e a r s  to be more abundant i n  t h e  
v e i n e d  rocks.  On t h e  road n e a r  McQuillan Creek,  f ine-gra ined  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  rocks.  A n d e s i t l c  r o c k s  are amygdaloidal  i n  
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 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  southwest  from Cameron River  
a l o n g  K a m m a t ,  Debeaux and McQuillan Creeks.  The Mineral  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  southwest  from 
Cameron River  along Yellow and Mineral  Creeks.  The Cameron River  f a u l t  is  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 w a s  c o l l e c t e d  by Edsons Resources  Ltd .  and MPH 
C o n s u l t i n g  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 Kesources Ltd .  were analyzed f o r  gold and f o r  2 8  e lements  by I C P  a t  
Vangeochem Labs. Samples c o l l e c t e d  by MPli C o n s u l t i n g  Limited were ana lyzed  
f o r  g o l d  and f o r  30 e lements  by ICY a t  Acme L a b o r a t o r i e s .  S e l e c t e d  sample 
geochemical  r e s u l t s  are shown i n  F igure  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 up t o  2% f ine-gra ined  
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  roiigly quar tz -carbonate  a l t e r e d  v o l c a n i c  
rocks .  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  5X f u c h s i t e  wi th  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 
appear  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 II\ i n t o  t h e  wall rocks .  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 i m i l a r  quar tz -carbonate  
a l t e r a t i o n .  
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Samples  66451 ( 2 2 9  ppm Cu) ,  66454 (79  ppb Au, 34 ppm A s ) ,  6563 (550 ppm Cu) 
and 6566 (2326 ppm Cu, 9 3  ppm As) are a l l  f rom 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 C r e e k  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 ( 6 1 8  ppm Cu) ,  6557 (3350 ppm Cu), 6559 (220  ppm A s ) ,  66461 (631  
ppm Cu), 66462 (606  ppm Cu, 4 .3  ppm A g )  and 66465 (33 ppb Au) were a l l  
c o l l e c t e d  f rom 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  Fo rma t 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 G r i d  A. The Cameron R i v e r  f a u l t ,  c u t s  the  N i t i n a t  Fo rma t 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  Cla im 
Rock s a m p l i n g  ( 1 3  s a m p l e s )  was conduc ted  on t h e  s o u t h e r n  p o r t i o n  o f  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  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  
v e i n s .  A g r a b  sample  froin t h e  dump a s s a y e d  trace Au, 34 g / t  Ag and  3.2% Cu 
(MMAR, 1917). A s c h i s t o s e  zone with abundan t  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  
&n t h e  c r e e k  where sample  HMC-N2 was t a k e n .  A sample  of 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 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 
t h i s  c r e e k .  I t  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  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 ( N e a l e  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  R e s o u r c e s  L t d .  and  10 by MPH) was 
c o l l e c t e d  froin stream s e d i m e n t s  on t h e  Arrowsmi th  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  
w i t h i n  t h e  Arrowsmi th  claims which c o n t a i n e d  anomalous gold.  I t  was t a k e n  
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 Y e l l o w ( 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 h e  n o r t h e r n  
s l o p e s  of McLaughlin Kidge a l o n g  t h i s  c r e e k .  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 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  ( u p  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 s a m p l e s  f roin 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  ( u p  t o  79 ppb Au f rom sample  66454) .  

5 -4 .2  S i n g a p o r e  Claim 
A t o t a l  of 12 HMC s i l t  s a m p l e s  (10 by Edsons  and 2 by MPH) w a s  collected f rom 
stream s e d i m e n t s  on the S i n g a p o r e  claim. The f o l l o w i n g  i s  a list of the  
anomalous  g o l d - i n - s i l t  s amples  c o l l e c t e d .  

Edsons Resources L t d .  MPH C o n s u l t i n g  L i m i  t c d  

PC88- 1 7090 ppb A u  
PC88-2 40  ppb Au 
PC88-5 60  ppb A u  
PC88-6 40  ppb A u  
l'C88- 10 5 5  ppb Au 

HMC-N2 1210 ppb A u  



Sample PC88-1 (7090 ppb Au) i s  l o c a t e d  1 km west of t h e  S i n g a p o r e  claim i n  
Ch ina  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  
r e f l e c t s  bed rock  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 i n g a p o r e  
p r o p e r t y .  

Sample PC88-3 (20 ppb Au), f rom n e a r  the e a s t e r n  claim boundary  i n  China  
Creek ,  is  a p p r o x i m a t e l y  4 km ups t r eam from PC88-1. 

Sample tiMC-N2, which r e t u r n e d  1210 ppb Au, was t a k e n  f rom 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.  Al though 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  Bank Group showing h o s t s  o n l y  a t race of g o l d ,  g r a b  samples  t a k e n  of a 
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 o  
900 ppb Au ( N e a l e ,  1984) .  

Samples  PC88-5 (60 ppb Au) and  PC88-10 ( 5 5  ppb Au) were c o l l e c t e d  f rom c r e e k s  
250 m and  500 m w e s t ,  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  
gold f rom 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  froin 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  hlcLaughlin R idge ,  200 in u p s t r e a m  f rom 
China  Creek .  

5.5 S o i l  Geochemistry Survey 

Edsons  R e s o u r c e s  L t d .  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  docuinented i n  r e p o r t s  by MacLeod ( 1 9 8 7 ) ,  Angus 
(1988a)  and  Angus (1988b) .  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 ICP .  Smal l  anomalous 
c o p p e r - i n - s o i l  a n o m a l i e s  have  been o u t l i n e d  on t h e  Arrowsmi th  g r i d .  

A t o t a l  of  265 s a m p l e s  was c o l l e c t e d  from 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  LOO m s p a c e d  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  s ample  r e s u l t s  f o r  coppe r  were d e t e r m i n e d  by s t a t i s t i c a l  
methods  whereby ,  t h e  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  t h e  
c o m p l e 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 .  
V a l u e s  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 r o u n d ,  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 .  

G o l d - i n - s o i l  a n o m a l 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 b e c a u s e  38% of t h e  samples  r e t u r n e d  tion d e t e c t a b l e  l e v e l s  
o f  go ld .  

Au (PPb) cu ( p p d  

Above background 20  
An oina Lo u s  30 
Range N1)- 3 5 

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

98 
125 

11-213 

Copper  
Two anomalous z o n e s  of c o p p e 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  i s  400 in 

l o n g ,  up t o  50 m wide and r u n s  from 1,0+00, 0+75W t o  L4+00N, l+OOW. The l a r g e  
anomalous  zone i s  open b o t h  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 



15 

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  z o n e ,  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 c o n g l o m e r a t e 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  c o p p e 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 a n g e  froin 138 ppm t o  213 ppm Cu. I t  i s  a n o r t h - s o u t h  
t r e n d i n g  anomaly which  is  100 m l o n g  and 25 m wide r u n n i n g  froin L7+00N, 9+OOW 
t o  L8+00N, 9+25W. T h i s  zone may a l s o  b e  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  do  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 
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 .  

A n a l y s i s  f o r  a l l  o t h e r  e l e m e n 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 WORK PROGRAM 

6.1 P l a n  

P h a s e  Ia  e x p l o r a t i o n  of t h e  Arrowsmith and t h e  S i n g a p o r e  claims w i l l  
c o n c e n t r a t e  on geologic  mapping and r o c k  s a m p l i n g ,  as well as  s i l t  sampl ing .  
D e t a i l e d  mapping and  r o c k  s a m p l i n g  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 r eam sed imen t  s a m p l i n g  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  s a m p l i n g  t o  be  u n d e r t a k e n  i n  anomalous 
areas. 

P h a s e  I b  w i l l  c o n s i s t  of f u r t h e r  d e t a i l e d  geologic mapping,  s a m p l i n g ,  hand 
t r e n c h i n g  and r o c k  s a m p l i n g  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 r o m i s i n g  areas. 

A Phase 11 prograin budget, contingent on favourable Phase I r e s u l t s  is 
c o n t i n g e n t  on t h e  P h a s e  Z program. 

6.2 Budget 

P h a s e  I 

Mob / Demo b 

Phase  I a :  
P e r s o n n e l  
S u p p o r t  C o s t s  
T r a n s p o r t a t i o n ,  Communica t ions ,  S u p p l i e s  
Eq u i pme n t lien t a 1 
C o n s u l t i n g  
An a 1 y s e  s 

$ 800 

$16,925 
2,970 
690 

1,680 
3 , 5 4 2  
3,545 

$29,352 
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Phase  l b :  
P e r s o n n e l  
S u p p o r t  Costs 
T r a n s p o r t a t i o n ,  Communicat ions,  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  
A n a l y s e s  

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

$16,050 
2,860 

820 
4,390 
3 , 5 4 2  
7 , 5 2 5  

$35,187 
2 ,382  

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  
S u p p o r t  C o s t s  
Ana 1 y se 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 )  
R e p o r t  Costs 
Admin i s t  r a t i o n  
Con t ingency  

$48,200 
11,550 
7,645 

10,176 
2,450 
4,400 
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  of f o u r  weeks f o r  c o m p l e t i o n  of f i e l d  work 
and  

1 .  

2. 

3 .  

4 .  

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 -0 CONCLUSIONS 

The Arrowsmi th  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 F o r m a t i o n s  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 C r e t a c e o u s  Nana€mo Group 
which  have  been  i n t r u d e d  by T e r t i a r y  dykes  and p l u g s .  

The S i n g a p o r e  claim is u n d e r l a i n  by N i t i n a t  Fo rma t ion  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. 

Nor th-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  z o n e s ,  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 
l o c a t e d  on t h e  Arrowsmith claims. T h e s e  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  a n o m a l 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  
( g r a b )  t a k e n  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  coppe r  a n o m a l i e s  
r e t u r n e d  u p  t o  3350 ppin Cu, 2 2 0  ppm As, 4.3 ppin Ag and 33 ppb A u .  



5 .  

6 .  

7. 

1. 
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3 .  

4 .  
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6. 

7 .  

On 
i n  

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  
r o c k s  which  are 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 n e a m e n t  n o r t h  of t h e  a l t e r a t i o n  
zones .  

The anomalous stream sed imen t  s ample  (1210 ppb Au) l o c a t e d  on t h e  
S i n g a p o r e  claim may be d e r i v e d  f rom t h e  g o l d  b e a r i n g  s c h i s t o s e  zone  
Located  500 m u p s t r e a m .  

The Arrowsmith and  S i n g a p o r e  claiins h a v e  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  s imilar t o  t h e  n e a r b y  Debbie-Yellow 
p r o p e r t y ,  based  on similar 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  i n  S i c k e r  
Group r o c k s  and  n o r t h - s o u t h  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 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. E x t e n s i o n s  t o  t h e  
s o u t h  s h o u l d  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  s amples  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  
c o p p e r - i n - s o i l  anomaly.  

A d d i t i o n a l  s o i l  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 G r i d  A and G r i d  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  the  a i r p h o t o  l i n e a m e n t  which o v e r l i e s  a l t e r a t i o n  
z o n e s  and an  anomalous  g o l d  stream sed imen t  sample .  

I t  i s  recommended t h a t  f u r t h e r  stream sed imen t  s a m p l i n g  be  conduc ted  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 r e s a m p l i n g  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 m i n e r a l  c o n c e n t r a t e  s amples .  

G e o l o g i c  mapping,  t r e n c h i n g  and r o c k  s a m p l i n g  are 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  
m i n e r a l i z a t i o n  i n  t h e  c r e e k .  

G e o l o g i c  mapping (1:5000 sca l e )  and r o c k  s a m p l i n g  a r e  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 t h e  Arrowsmith claims t o  d e t e r m i n e  the l i t h o l o g i c  s u c c e s s i o n .  

T r e n c h i n g ,  geologica l  mapping and r o c k  s a m p l i n g  i n  areas d e f i n e d  by 
anomalous s o i l  and  rock samples  a re  recommended. A t t e n t i o n  s h o u l d  be 
d i r e c t e d  t o  t h 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  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,  rock 
s a m p l i n g ,  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  concentrate silt s a m p l i n g  are  recommended a t  a n  
e s t i m a t e d  cost o f  $86,000. 



8 .  C o n t i n g e n t  upon f a v o u r a b l e  P h a s e  I r e s u l t s ,  P h a s e  11 work i n c l u d i n g  
geologica l  m a p p i n g ,  r o c k  s a m p l i n g ,  IY s u r v e y i n g  a n d  poss ib l e  a d d i t i o n a l  
s o i l  sampling/magnetomter/VLF-EM g r i d ( s )  is  recommended a t  an estimated 
cost  of $100,000. 

R e s p e c t f u l l y  s u b m i t t e d ,  

T.E. G r e g o r y  Ha 1, 

1. 

2. 

3 .  

4 .  

5 .  

6 .  

w k i n s ,  do h e r e  
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