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CANEX PLACER LIMITED 
EXPLORATION DIVISION 

MEMO TO: D .  C .  Rotherham/W. S. Pent land/Fi le  92-C-l6(E) November 29, 1976 

FROM : R.  A .  Rivera 

RE: Geophysical Inves t iga t ions  i n  the  Vic in i ty  o f  t he  Blue Grouse Mine, 
Cowichan Lake, B.C.  

BACKGROUND 

The copper depos i t s  on Blue Grouse H i l l  were first explo i ted  p r i o r  t o  
1920 t o  y i e l d  a cumulative 2 , 1 1 3  s .  tons  o f  o r e  grading over 6% Cu. In  
1954-57 the  proper ty ,  under the  ownership of  t he  Cowichan Lake Copper Co. Ltd. ,  
shipped another  15,451 s. tons t r a d i n g  6.09% Cu and 0.5 oz/s. ton  Ag o f  
development o r e  p r i o r  t o  the  commissioning o f  a m i l l  (Shuttleworth,  1957). 
Total  product ion t o  da t e  has  been 273,338 s. tons  grading 2.95% Cu (Malcolm, 
1965 and 1976),  almost a l l  from underground workings. 

The proper ty  was evaluated by Placer during t h e  excitement o f  t h e  mid- 
19SOs, when very encouraging r e s u l t s  were being announced r e l a t i n g  t o  t h e  
explora t ion  and development a c t i v i t y  on t h e  proper ty  (Geo. Cross,  1956). For  
reasons o f  small s i ze  and o the r  nega t ive  a spec t s ,  the  company d id  no t  take  a 
p o s i t i o n  on t h e  proper ty  a t  t h a t  time (see correspondance i n  g r i d  f i l e ) .  

Production ceased a t  t h e  mine i n  t h e  e a r l y  1960s and the  proper ty  was 
allowed t o  l apse  i n  t h e  1970s. Most r ecen t ly ,  M r .  George MacDonald, b ro the r  
of  M r .  O.G.  MacDonald who was p res iden t  of  Cowichan Copper Co. Ltd., has ob- 
t a ined  con t ro l  o f  the proper ty  and, i n  e a r l y  1976 o f fe red  t h e  proper ty  t o  
Canex P lace r .  

The lowest l e v e l  i n  t h e  Blue Grouse Mine (1100' l e v e l )  was examined by 
Canex P lace r  geo log i s t s  on June 7 and 8,  1976 (Pentland, 1976). Although no 
samples were obtained,  t h e  conclusion was reached t h a t  very l i t t l e  tonnage 
p o t e n t i a l  was represented  by a 15.44% Cu sample obtained by t h e  vendor from 
a c ros scu t  nea r  t h e  f a c e  o f  t h i s  l e v e l  (D. Rotherham, Pers .  Corn.). Not 
w i l l i n g  t o  abandon t h e  a r e a  e n t i r e l y ,  and f e e l i n g  t h a t  previous explora t ion  
work on t h e  proper ty  had been p r i m i t i v e  by today ' s  s tandards ,  a smal l - sca le  
geophysical t r i a l  survey was scheduled. Because o f  t h e  massive s u l f i d e  
na tu re  o f  t h e  t a r g e t s  and t h e  moderately rugged t e r r a i n ,  t h e  shootback E-M 
method was chosen as t h e  main explora t ion  t o o l ,  supplemented with VLF and 
magnetic surveys.  

LOCATION 

Accessab i l i t y  t o  t h e  proper ty  i s  e x c e l l e n t  as shown by f i g u r e s  l a  and 
l b .  Located on t h e  n o r t h e a s t  s lope  o f  a 1 7 0 0 . f t .  e l eva t ion  h i l l ,  t he  Blue 
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Grouse Mine workings and the explorat ion a rea  can be reached with' a vehicle  
by e i t h e r  of two approaches as shown on f igures  l b  and 2 .  Accomodation can 
be obtained i n  t h e  town of Lake Cowichan, 9 miles by paved road e a s t  of t h e  
property.  
of the m i l l  ru ins ,  o r  from Cowichan Lake. 

Water f o r  d r i l l i n g  i s  a v a i l a b l e  from a small lake 3000 f t .  e a s t  

A network of now overgrown logging roads c r i ss -c rosses  the e n t i r e  pro- 
per ty .  These could be reopened a t  a very minimal cos t  s ince no s i g n i f i c a n t  
e a r t h  moving would be involved. 

PROPERTY 

No inves t iga t ions  were made i n  t h i s  study t o  v e r i f y  the  ownership-of- 
record and v a l i d i t y  o f  the claims on t h i s  property.  According t o  Malcolm, 
1976, eleven crown granted claims and a number of newly located u n i t s  a r e  
involved. 

GEOLOGY 

The regional  geology i s  described i n  Fyles,  1955 and the most d e t a i l e d  
descr ip t ion  o f  the  proper ty ' s  geology i s  i n  Malcolm, 1965. 
t i o n  of the  mineral izat ion i s  found i n  Shuttleworth,  1957. 
rocks f o r  t h e  mineral izat ion a r e  the  Franklin Creek volcanics and associated 
sediments (including i n t e r c a l a t e d  limestone u n i t s ) ,  which a r e  a subdivision 
of t h e  T r i a s s i c  Vancouver group. The Sutton limestone, another subdivision 
of  the  Vancouver group, over l ies  the  Franklin Creek volcanics and i s  a 
p o t e n t i a l  host  f o r  scarn mineralization. The base of the  Franklin Creek 
volcanics disconformably over l ies  the  Permian and o lder  Sicker group 
calcareous sediments. 

A useful descrip- 
Briefly,  the host 

Total  thickness of the  Franklin Creek sub-unit  i s  thought t o  be i n  t h e  
range of 6000 t o  10,000 f t .  i n  the v i c i n i t y  o f  t h e  Blue Grouse property.  
Sutton Limestone's thickness i s  q u i t e  var iab le ,  ranging t o  500 f t .  

The 

The abundant exposures of Sutton limestone on the  Blue Grouse property 

The predominantly b a s a l t i c  rocks o f  t h i s  u n i t ,  the  Sutton 
suggests t h a t  the  mineral izat ion i s  s i t u a t e d  near  the top of the  Franklin 
Creek sub-unit .  
limestone and the argi l laceous sediments overlying t h e  Sutton limestone are 
the three  major u n i t s  mapped on t h e  property.  

Swarms and small i r r e g u l a r  masses o f  fe ldspar  porphyry i n t r u s i v e s  cut 
the Vancouver s e r i e s  rocks i n  the mine area. These i n t r u s i v e s  a r e  thought 
t o  be r e l a t e d  t o  the Saanich granodior i te  of  Upper Jurrassic/Lower Cretaceous 
age which i s  extensively exposed i n  southern Vancouver Is land.  The copper 
deposi ts  on the  property have been a t t r i b u t e d  t o  replacement o f  favourable 
s t r a t i g r a p h i c  u n i t s  by hydro-thermal processes r e l a t e d  t o ,  but younger than, 
the  fe ldspar  porphyry i n t r u s i v e s .  The i n t r u s i v e  rocks a r e  espec ia l ly  preva- 
l e n t  near  the ore  zones, and have been seen t o  cut  the mineralized bodies. 
While t h e  development of  a g a r n e t - a c t i n o l i t e  scarn i n  which many of the  
mineralized bodies are found is  compelling evidence fo r  t h i s  mode of or ig in ,  
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one zone ( the  E zone) has d e f i n i t e  syngenetic c h a r a c t e r i s t i c s  (Shuttleworth, 
1957, p 7).  
cannot be d e f i n i t e l y  r u l e d  out ;  
the Franklin Creek series would argue against  such a model. 

Clear ly  a volcanogenic mode of o r i g i n ,  with l a t e r  remobilization, 
however, the absence of r h y o l i t i c  rocks i n  

The s u l f i d e  mineral  composition of  the  o r e  zones on the Blue Grouse 
property t y p i c a l l y  c o n s i s t s  of chalcopyrite,  p y r r h o t i t e ,  p y r i t e  and occasionally 
magnetite and s p h a l e r i t e .  These zones a r e  t y p i c a l l y  small i n  s i z e ,  being folded 
tabular  bodies with two long dimensions i n  the order of several  hundred f e e t  
and thickness i n  t h e  order  of 10 f e e t .  The l a r g e s t  o r e  zone developed i n  t h e  
1950s (H zone) had a tonnage of about 0.20 mil l ion s. tons grading 4.5% Cu 
(undiluted) (Shuttleworth,  1957, p 10) .  

AVAILABLE DATA--PREVIOUS EXPLORATION WORK 

Unfortunately very l i t t l e  da ta  has been made ava i lab le  f o r  the  evaluation 
of t h i s  property’s  p o t e n t i a l .  No d e t a i l e d  underground geologic maps (or 
engineering maps), and more importantly, no exploration diamond d r i l l  hole 
maps and logs are a v a i l a b l e  t o  document t h e  extensive explorat ion work done 
by the  Cowichan Copper Co. A p lan  composit map o f  underground workings i s  
presented a t  1:2400 s c a l e  i n  Malcolm, 1965. 

The base map used i n  t h i s  repor t  ( f igure  2) f o r  present ing t h e  r e s u l t s  
and compiling o t h e r  information was obtained from Malcolm, 1965. This is  a 
1:6000 s c a l e  geologic map of a 1 4  sq .  m i .  a rea  centered on the  mine property.  
Unfortunately, i t  appears t h a t  a i r  photographs may have been used t o  generate 
t h i s  map and evidence f o r  se r ious  d i s t o r t i o n  of  road pos i t ions  was found i n  
our work (compare f i g u r e s  2 and 4) .  Another uncertainty i s  i n  t h e  geologic 
i n t e r p r e t a t i o n .  The geology given i n  Malcolm, 1976 does not agree i n  t h e  Sunny- 
s ide  a rea  with t h a t  shown on t h e  ear l ier  map. 
t h a t  the  map obtained from t h e  B.C. Assessment Office i n  Vic tor ia  has some 
obvious, and perhaps some not-so-obvious, e r r o r s  i n  colouring. (A black/white 
copy of  t h i s  map gives  only t rends,  s ince  no symbols were used f o r  the  various 
mapped u n i t s ) .  

I t  does not  help matters  t o  f ind 

Extensive self  p o t e n t i a l  work was done on the  property i n  t h e  1950s. The 
r e s u l t s  of these  apparent ly  well-executed surveys a r e  presented . in  various 
ways. (Note t h a t  t h e  s i g n  has been inverted i n  the  SP da ta  display s o  t h a t  
the  normal negat ive anomaly over a conductor i s  shown as a p o s i t i v e  peak.) 
F i r s t ,  the  r e s u l t s  from the  a rea  including both the Blue Grouse and Sunnyside 
workings are given i n  Sker l ,  1954. A por t ion  of the upper access road, an 
unnamed p o r t a l  (assumed t o  be the 1340 l e v e l )  and a north arrow a r e  t h e  only 
t i e s  t o  information shown on t h e  base map. 
northwest of t h e  Blue Grouse Mine were made ava i lab le  as t h r e e  1:600 scale 
work shee ts  by t h e  vendor (see f igure  5, a 1:1200 s c a l e  reduction of  these 
maps). 
northwest end o f  t h e  surveyed area (no north arrow provided). 
made t o  compile these  r e s u l t s  on t o  Figure 2 so  t h a t  the  i n t e r r e l a t i o n s h i p  
of SP anomalies t o  our  geophysical r e s u l t s  could be assessed. In  view of 
the  above, an uncer ta in ty’of  ? 150 f t .  a t taches  t o  the  p l o t t e d  pos i t ions .  

Second, the  r e s u l t s  from t h e  area 

The only t i e  on these maps i s  a road/creek i n t e r s e c t i o n  a t  the extreme 
An attempt was 
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The t h i r d  presenta t ion  of  SP r e s u l t s  i s  i n  Malcolm, 1965. A l l  c losures  
of the  200 m i l l i v o l t  contour are compiled on t o  t h e  1:6000 sca le  geochemical 
map. The recompilation shown on f igure  2 a t  a 300 mv threshold gives a more 
prec ise  d e f i n i t i o n  of the anomaly sources.  
anomalies o f f  the  areas covered i n  the  previously mentioned two survey areas  
ind ica t ing  t h a t  addi t iona l  SP work i s  ava i lab le  i n  the Cowichan Copper Co. 
f i l e s .  The vendor, Mr. MacDonald,reports t h a t  he himself obtained most of 
the SP da ta  on the property.  

The Malcolm map shows some 

The r e s u l t s  o f  a cold ex t rac tab le  semiquantitative Cu, Co, N i  s p e c i f i c  
s o i l  geochemical survey (Rubeanic Acid Paper method, D .  Rotherham, Pers. 
Corn.) a r e  shown i n  Malcolm, 1965. Samples were obtained mostly along road- 
ways i n  a loose network of t raverses .  Widespread anomalous indicat ions were 
obtained i n  areas remote from t h e  known mineral izat ion.  

Two magnetic anomalies are reported i n  Malcolm, 1965. These, it turns  
out ,  were defined by compass deviations and, i n  view of t h e  small anomalies 
encountered i n  our magnetic work, a r e  not considered va l id .  

WORK DONE. EOUIPMENT. PROCEDURES. PRESENTATION 

The property was v i s i t e d  by J . M .  Thornton and the w r i t e r  from September 
8 - 11, 1976. A t o t a l  of 1 .8  l i n e  miles of shootback E-M, VLF and magnetic 
t ravers ing  was done on 6 p a r a l l e l  l i n e s  bearing N5S0E and spaced as shown on 
f igure  2.  
work of roads shown on the base map. Pink, numbered f lags  were placed every 
50 f t .  along these  l i n e s .  

Control was by compass and chain t i e d  t o  s t a r t i n g  points  on the  net-  

The approach used was t o  obtain d a t a  over (a) the  o l d  workings t o  see i f  
a response was obtained by the  mineralized mater ia l  l e f t  i n  the walls of 
stopes;  (b) the  "new" showing 2000 f t .  south of t h e  Blue Grouse Mine, and 
(c) t h e  s t rong SP anomalies found by o thers  northwest of  t h e  Blue Grouse Mine. 

The shootback E-M u n i t  used was a Crone CEM operated i n  the v e r t i c a l  loop 
t ransmi t te r  mode with a 200 f t .  c o i l  separat ion and a t  two frequencies (1830 
and 390 Hz). The s h o r t  c o i l  spacing gives  only a 100 f t .  depth of explorat ion 
f o r  t h i s  survey, but i s  necessary f o r  d e f i n i t i o n  of the  weak anomalies 
expected from t h e  small t a r g e t s .  Both dip angle and f i e l d  s t rength  a t  n u l l  
were recorded, summed and p l o t t e d  a t  the  midpoint between the c o i l s .  
were general ly  taken every 100 f t .  along t h e  l i n e .  I t  i s  apparent from t h e  
r e s u l t s  t h a t  t h e r e  i s  an o f f s e t  of - 2 O  i n  the  inclinometers f o r  the  p a i r  o f  
c o i l s  used i n  t h i s  survey and t h e  zero l i n e  f o r  d i p  angle should be taken 
a t  - 2 O .  

Readings 

' 

The VLF survey was made using a Crone Radem u n i t  tuned i n t o  the nearby 
VLF t r a n s m i t t e r  NPG a t  S e a t t l e .  
a t tenuator  s e t t i n g  a t  008 on the  ampl i f ie r  of t h i s  u n i t .  
t ransmi t t ing  s t a t i o n  from our survey a r e a  i s  approximately 1 1 7 O  making t h e  
tilt angle measurement d i r e c t i o n  027. 
of  055, c lose  enough t o  y i e l d  anomalies f o r  conductors trending with t h e  
expected 145' d i rec t ion .  
along t h e  l i n e ,  being: Dip angle of the  c o i l  a x i s  from t h e  v e r t i c a l ,  maximum 
horizontal  f i e l d  s t r e n g t h  and f i e l d  s t rength  a t  n u l l .  

The very s t rong  s igna l  necess i ta ted  an 
The c ' irection t o  the  

This i s  28' off  t h e  t raverse  d i r e c t i o n  

Three parameters were measured a t  each 50 ft .  s t a t i o n  
-. 
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The magnetic f i e l d  was measured a t  each 50 f t .  s t a t i o n  using a v e r t i c a l  
component Scintrex MF-2 f lux gate  magnetometer. 
only1I use of the data,  no diurnal  cor rec t ions  were applied.  According t o  
the N O M  preliminary repor t s ,  no magnetic storms were recorded during t h e  
period of  t h i s  survey. 

In keeping with the  "prof i le  

A s h o r t  I P  survey of our l i n e  70N and a new l i n e  74N was undertaken on 
September 17 by t h e  vendor using M r .  Glenn White and h i s  Huntec equipment. 
The survey was run using a dipole-dipole a r ray  with N = l  except f o r  2 
readings taken a t  N = 2 .  The r e s u l t s ,  presented on two p r o f i l e  sheets  showing 
only r e s i s t i v i t y  and chargeabi l i ty ,  were made a v a i l a b l e  t o  us i n  October. 

The d a t a ,  including t h e  I P  r e s u l t s ,  are presented as a s tack of p r o f i l e s  
p l o t t e d  over a geologic sec t ion  along each l i n e  t raversed and a r e  attached 
here as 7 individual  shee ts .  Line loca t ions  are shown i n  plan on f igure  2 ,  
but no plan presenta t ion  of  our r e s u l t s  i s  given. 
d i f f e r e n t  versions of t h e  geology described above, no contacts have been 
p l o t t e d  on f i g u r e  2 .  
Malcolm, 1965. 

In  view of  the two 

The geology p l o t t e d  on the  p r o f i l e s  i s  t h a t  as shown i n  

RESULTS 

General - Generally, the  r e s u l t s  can be described as negative. No 
s i g n i f i c a n t  anomaly was recorded by t h e  shootback survey which leads t o  t h e  
conclusion t h a t  no s i g n i f i c a n t  massive s u l f i d e  mineral izat ion i s  present  within 
100 f t .  o f  t h e  sur face  on t h e  s i x  t raverses  made. Taking -3O as our minimum 
detec tab le  r e s u l t a n t  d ip  angle anomaly and taking i n t o  consideration t h e  - 2 O  
b i a s  on t h e  p r o f i l e s ,  we f i n d  only one reading which could be classed as 
probably anomalous! (Line 70N, S t a  23E). Since t h i s  coincides with the  
estimated loca t ion  of a 300 mv SP anomaly, we might consider t h e  indicat ion 
confirmed i f  it were not  f o r  t h e  absence of VLF anomaly a t  the  s i t e .  

The powerline running along t h e  main road along the  southwest s i d e  of 
t h e  property caused problems on t h e  west ends of  t h e  t raverses .  I t s  e f f e c t  
can be seen c l e a r l y  as an increase i n  t h e  " f i e l d  s t rength  a t  null" p r o f i l e s  
of the shootback survey. Evidently a pulsed load was pul l ing  power a t  about 
a 3 second per iod,  making it very d i f f i c u l t  t o  obtain n u l l s ,  p a r t i c u l a r l y  i n  
t h e  af ternoon of September 9 ( l i n e  45N). This in te r fe rence  was p a r t i c u l a r l y  
s t rong  a t  1830Hz so t h a t  t h e  extreme west end of l i n e  40N and a l l  of l i n e  
34N were t raversed using 390Hz and 5010 Hz  ins tead .  

A s t rong  regional gradient  i s  present  i n  t h e  VLF f i e l d  which undoubtedly 
is  due t o  topography. 
40N, SON and 70N. 
e a r t h ' s  surface,  thus giving an eastward tilt t o  t h e  polar iza t ion  e l l i p s e  
axis on t h e  western s i d e  of t h e  h i l l  and v ice  versa  on the  eastern s ide.  Zero 
d ip  angles  are observed only a t  the  top o f  t h e  h i l l .  
very f e w  VLF anomalies superimposed on t h i s  regional t rend.  The presence of 
carbonaceous shales ,  f a u l t s  and s u l f i d e  bodies shown on the  geologic map had 
l e d  u s  t o  expect many anomalous events.  

This can b e s t  be seen i n  the longer p r o f i l e s ,  l i n e s  
The VLF f i e l d  i s  folded s o  as t o  be p a r a l l e l  t o  the  

Surprisingly,  theye are 
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The magnetic p ro f i l e s  are f u l l  of  character  a s  would be expected from 
a predominantly b a s a l t i c  environment. Since the  inc l ina t ion  of  the ea r th ' s  
f i e l d  i s  710 a t  t h i s  s i te ,  i n t e rp re t a t ion  of t h e  magnetic r e s u l t s  i s  f a i r l y  
s t r a i g h t  forward. 

More spec i f i c  i n t e rp re t a t ions  follow: 

Line 34N - The main s e l l i n g  point  fo r  t h i s  property was the  "new" 
showing described as a 700 f t .  long zone o f  bedded su l f ides  i n  a limey tu f f  
on which trenching had determined a 7 ft .  thickness grading 8% Cu (Malcolm, 
1976). With some pains,  t h i s  showing was found, 700 f t .  due south of t he  
loca t ion  indicated by the  vendor. 
f igure  3) .  
su l f ide  mineral izat ion was represented by t h e  very small, high grade showing 
a t  the trench. 

( sketch of t h e  geology i s  shown on 
Line 34N was l a i d  out t o  determine i f  a s ign i f i can t  tonnage of 

Unfortunately, the  r e s u l t s  a r e  qu i t e  emphatic. No s i zab le  su l f ide  
deposit  i s  present  near t he  surface underneath t h e  l i n e  i t se l f .  
anomalies were encountered, however, which may represent  t h i n  mineralized 
zones. 
a r e  the  more encouraging anomalies. A questionable VLF event a t  13+00E may 
ac tua l ly  j u s t  represent a contact a t  12+50E and the  340 magnetic high a t  
13+50 may be a normal event i n  the  b a s a l t i c  host  rocks. Highly detai led 
magnetic and VLF surveys i n  the  v i c i n i t y  of  t h i s  showing w i l l  undoubtedly 
c l a r i f y  these re la t ionships ;  
very encouraging. 

Some weak 

A 6' VLF event a t  10+70E and the  240 gamma magnetic high a t  11+60E 

however, t h e  weakness of  t he  responses i s  not 

Lines 40N, 45N and SON - I t  was desired t o  determine t h e  geophysical 
responses i n  the  immediate a rea  of  t he  Blue Grouse Mine. While t h e  near  
surface mineralization has ce r t a in ly  been removed, w e  might expect some 
response from t h e  lower grade margins l e f t  behind. Much scarn is  s t i l l  
evident around t h e  open stope which daylights near  45N, 33E. 

In  the  electromagnetic r e s u l t s ,  only th ree  weak and questionnable 
anomalies were found. The first i s  a 2 O  shootback EM anomaly on l i n e  40N, 
S ta  32-50E near  a 70 MV SP anomaly i n  a highly favourable geologic s e t t i n g  
near t he  o ld  workings. There is no confirmation of t h i s  even in  e i t h e r  the  
VLF o r  magnetic r e su l t s .  
i t s  s i ze  must be very small. 

If  t h i s  anomaly represents  massive mineralization, 

The second E-M anomaly i s  on l i n e  SON, Sta  28+50E, being a 2O shootback 
event. Again, t h i s  coincides with a 650 MV SP anomaly i n  a favourable 
geologic environment and again, since the re  i s  no confirmation on t h e  VLF 
and magnetic t races ,  t he  source i s  l i k e l y  t o  be very small i n  s i ze .  

The t h i r d  E-M anomaly i s  on l i n e  SON, 30+20E being a 6O VLF crossover 
with some expression on the  horizontal  f i e l d  s t rength .  
favourable, t he  magnetics a r e  inconclusive and the  shootback E-M i s  negative 
over t h i s  event which suggests t h a t  one of  t h e  mapped f a u l t s  i n  the  area is 
responsible.  

The geology i s  

The magnetic r e s u l t s  on these 3 l i n e s  a r e  f u l l  o f  information. The noisy ., 
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p r o f i l e  of l i n e  SON represents  t h e  expected response from b a s a l t  flows and 
pyroc las t ics .  
individual  high frequency anomalies which could lead t o  a useful  in te rpre-  
t a t i o n  of t h e  s t r u c t u r e  and fo lds .  An 800 gamma anomaly found a t  t h e  eas t  
end.of l i n e  40N i s  t h e  s t ronges t  and widest individual  magnetic anomaly 
encountered i n  t h e  survey. 
amygdaloidal b a s a l t  almost completely surrourided by feldspar  porphyry s tocks 
and we might expect some scarn/magnetite/sulfides (?) t o  be present.  Unfor- 
tuna te ly ,  no E-M response i s  evident from t h e  zone whose maximum depth i s  100 f t .  

Detailed surveys i n  t h i s  area might successful ly  map 

The source appears t o  be a port ion of the 

A one reading 500 gamma magnetic high a t  45N, 34E i s  of i n t e r e s t  s ince it 
i s  near t h e  o l d  workings. 
halfwidth i h d i c a t e  t h a t  the  source may be metal t r a s h .  

The l a c k  of confirmation with E-M and i t s  narrow 

Lines 70N, 74N and 93N - These three  l i n e s  were designed t o  evaluate the  
sources of the s t rong  SP anomalies shown on f igure  5,  north of t h e  mine. The 
geology i n  t h i s  a rea- i s  much simpler (and probably l e s s  favourable) than t h a t  
i n  t h e  mine area. 
a l l  of t h e  SP anomalies i n  t h e  area p l o t  e i t h e r  on t h e  sha le  u n i t  overlying the  
Sutton limestone o r  on t h e  b a s a l t  d i r e c t l y  underneath t h e  Sutton limestone. 
There are fewer fe ldspar  porphyry stocks,  and t h e r e  i s  less of  the complex 
f a u l t i n g  and fo ld ing  which charac te r i ses  t h e  known mineralized area. 

We are evident ly  higher i n  the  s t r a t i g r a p h i c  sec t ion ,  s ince 

There appears t o  be a - 3 O  b i a s  i n  t h e  shootback EM p r o f i l e  on l i n e  70N, 
t h e  l as t  l i n e  run i n  t h i s  job.  
reading a t  23N even less l i k e l y  t o  be a v a l i d  anomaly. 
f e a t u r e  coincides with a 300 MV SP anomaly, but is  not  confirmed by anything 
unusual i n  t h e  VLF o r  magnetic t r a c e s .  
event i s  present  i n  t h e  shootback p r o f i l e s  f o r  these  l i n e s ,  two questionable 
events are present  i n  t h e  VLF r e s u l t s  from l i n e  70N. 
f i e l d  s t r e n g t h  peak suggests a small conductor. 
t h e  d ip  angle p r o f i l e  and changes i n  both f i e l d  s t r e n g t h  p r o f i l e s  suggest 
contact  with t h e  more conductive rocks t o  t h e  west. 

' 

t o  t h e  west of  t h e  1830Hz f i e l d  s t rength  shootback p r o f i l e s  due t o  t h e  power- 
l i n e .  

This s h i f t  from - 2 O  t o  -3O makes t h e  -5O 
A s  noted before,  t h i s  

While no o t h e r  "possible anomalous" 

A t  17+50E, a horizontal  
A t  25E, a sudden steepening of 

a 
Note t h e  gradual r i s e  

Another f e a t u r e  of  i n t e r e s t  is  a 550 gamma magnetic anomaly a t  l i n e  70N, 
21+60E. A shallow west dip,  25 f t .  depth and a minimum 1% (vol.)  magnetite 
content suggests t h a t  the t h i n  b a s a l t  bed mapped between the  Red Beds and the  
Sutton limestone and p l o t t e d  a t  23E i s  a c t u a l l y  a t  21%. 
p o s i t i o n a l  u n c e r t a i n t i e s ,  a 150 f t .  o f f s e t  i s  Rot out of t h e  question. 
t h a t  i f  t h i s  i n t e r p r e t a t i o n  i s  t r u e ,  then the  300 MV SP anomaly source i s  
a t  the  Red Bed/basalt contact  ( the base of  the  Red Beds). 
t o  f i n d  t h e  a c t i v e  magnetic p r o f i l e  from t h e  sha le  map u n i t  on t h e  west s ides  
of  both l i n e s  70N and 93N. 

In view of t h e  
Note 

I t  i s  surpr i s ing  

Evidently t h i s  map u n i t  contains volcanic members. 

The induced p o l a r i z a t i o n  da ta  i s  2 u i t e  puzzling. A s u b s t a n t i a l  
(3 x background) chargeabi l i ty  high i s  present  i n  unusually r e s i s t i v e  rocks 
on l i n e  70N. There i s  a very rough correspondence between t h e  magnetic and 
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chargeabi l i ty  t r aces  here but  cer ta in ly  the  small magnetite content cannot 
be responsible f o r  the  polar iza t ion  anomaly. 
suggestion t h a t  both the  chargeabi l i ty  highs and the  r e s i s t i v i t y  highs have 
s u r f i c i a l  sources,  s ince  much weaker e f f e c t s  were obtained on the N = 2  readings. 
The N = l  p r o f i l e s  probably represent only the  upper 30 - 50 f t .  of  ground. A 
very s t rong  r e s i s t i v i t y  break i s  reg is te red  a t  around 24E l i n e  70N with the  
more conductive rocks t o  the  east!  This i s  j u s t  the opposite s i t ua t ion  t o  
tha t  i n t e rp re t ed  from the  VLF p r o f i l e .  Unfortunately the  I . P .  survey ends 
i n  the  middle of t h i s  contact,  and so  the  f u l l  p i c tu re  is not disclosed. 

On l i n e  74N, there  i s  a s t rong 

Line 93N, unfortunately does not appear t o  cross the  strongest p a r t  of 
the S . P .  anomaly it was designed t o  t es t .  This i s  the  r e s u l t  of a layout 
e r ro r  i n  the  f i e l d  based on the  generalized p lo t t i ng  of  the anomaly posi t ion 
i n  Malcolm, 1965. There i s  no guarantee, however, t h a t  the  S.P. anomaly 
posi t ions shown on f igu re  2 a r e  the  cor rec t  ones, s ince no f i r m  common t i e  
point  i s  ava i lab le .  

CONCLUSIONS AND RECOMMENDATIONS 

The lack of a s t rong e l e c t r i c a l  and magnetic response over the  "new" 
showing on l i n e  34N bodes ill for  i t s  tonnage po ten t i a l .  The l i n e  passes 
a few tens of f e e t  NW of the  well mineralized main p a r t  of the showing, so 
the negative r e s u l t s  suggest only the southeast  and downdip dimensions t o  have 
po ten t i a l .  
mining the  southeastern ex ten t ,  but  only d r i l l i n g  can disclose the presence 
o f  the  t h i n  s u l f i d e  zone i n  the  downdip d i rec t ion .  The survey should use 
l i nes  spaced 100 f t .  apa r t ,  and s t a t i o n s  every 25 f t .  with c loser  coverage 
over the  outcropping su l f ides .  
mined from the  r e s u l t s ,  bu t  l i n e s  a t  30N t o  36N and s t a t i o n s  from 9E t o  14E 
would be the minimum. This i s  less than one l i n e  m i l e  and would require  l e s s  
than two days t o  run, taking in to  account the  s teep  h i l l s i d e  and necessi ty  
of pu t t i ng  i n  t i g h t  cont ro l .  
systematical ly  sampled. 

Ul t ra  d e t a i l  magnetics and VLF surveys w i l l  be helpful1 i n  deter-  

The extent  of t h i s  coverage should be deter-  

The su l f ide  zone, of  course, should be 

While it appears incontestable  t h a t  a strong s e l f  po ten t i a l  (550 mv) 
anomaly was recorded over the  main orebody near l i n e  45N, 32E, t he  several  
other  s t rong S . P .  anomalies north and west of the mine do not appear t o  have 
been caused by massive su l f ides .  The sources of these anomalies remains 
problematical s ince  no s t rongly unusual e f f e c t s  were encountered with our 
electromagnetic surveys over t h e i r  p lo t t ed  posi t ions.  
e l e c t r i c a l  phenomena i s  recorded by the very sketchy I . P .  r e s u l t s  on l i n e  
74N which may be a clue t o  the  cause of the  S.P.  anomalies, but the geologic 
meaning of  t h i s  evidence eludes the wr i te r .  Analysis of the  S . P .  data  ind i -  
ca tes  50-100 f t .  depths f o r  the sources of these anomalies. 

Some unusually s u r f i c i a l  

Detailed magnetic surveys hold some promise fo r  unravell ing the  s t ruc ture  
i n  the b a s a l t  and perhaps even i n  the shale  map un i t s  on the  property.  
economic value of  t h i s  information, apar t  from the d i r e c t  use of magnetics t o  
f ind  magnetic ore ,  would be i n  helping decipher the  ex i s t ing  exploration data  

The 
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on t h e  property.  
Cowichan Copper Co., s ince they form t h e  b e s t  background for a geologic 
evaluation of t h e  property 's  p o t e n t i a l .  
and logs,  as w e l l  as underground geologic maps, would be required. 

These da ta  should be obtained, if possible ,  from the  

A l l  diamond d r i l l  hole locat ions 

The geophysical t e s t  work reported herein does not represent an 
exhaustive evaluat ion of t h i s  proper ty ' s  economic p o t e n t i a l .  
explorat ion is  only i n  the order of  100 f t .  f o r  the  E-M too ls  used on the  
widely spaced t raverses .  
p re ta t ion  of  ore  controls  and a pro jec t ion  of favourable zones t o  def ine d r i l l  
t a rge ts .  
the  evaluation of t h e  50 f t .  rad ius  cyl inder  of ground e i t h e r  s i d e  of t h e  
d r i l l  hole,  but  the r o l e  of surface E-M surveys i s  l imited.  

The depth of 

Further explorat ion w i l l  demand a geologic i n t e r -  

Electromagnetic d r i l l  hole  geophysical methods may be c a l l e d  f o r  i n  

The geophysical work described i n  t h i s  repor t  was undertaken i n  t h e  s l i m  
hope t h a t  t h e  "new" showing and t h e  S.P. anomalies represented s i g n i f i c a n t l y  
la rge  mineralized zones. With these  hopes dashed, t h e  conclusion remains t h a t  
the  property 's  p o t e n t i a l  l i e s  i n  small, d i f f i c u l t  t o  f ind ,  probably b l ind  ore  
zones, most l i k e l y  - too small f o r  development by our  company. No f u r t h e r  work 
i s  recommended unless t h e  vendor encouters enough encouragement i n  h i s  work 
t o  suggest t h e  presence of l a r g e r  mineralized bodies. 

'-? .. 

RAR:jpt , 

C.C.  G .  MacDonald, vendor 

- .  II 

R. A .  Rivera 

Enclosures : References 
Summary of approximate cos ts  
Figures: l a )  Property Location Map 

lb) Property Access Map, 1:50,000 s c a l e  
2) Location map f o r  geophysical l i n e s  and da ta  

3) Sketch of "new showing" 
4) Road chain and compass t raverses ,  Sunnyside 

5) Se l f  Poten t ia l  (SP) r e s u l t s  north of Blue Grouse 

compilation, 1:6,000 s c a l e  (in pocket) 

Area, 1:6,000 s c a l e  

Mine (reduction of Vendor's work sheet)  ( i n  
pocket) 

S e t  of seven geophysical p r o f i l e  sheets  showing topography and 
geology, as well; 1:4,800 s c a l e  (bound a t  end of report)  
Lines 34N, 40N, 45N, SON, 70N, 74N, and 93N. 
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SUMMARY OF APPROXIMATE COSTS 

FIELD WORK 

4 crew-days including 1 day t r a v e l  @ $250/day 
Living Expenses, 8 man days @ $20/day 
Transportation, 3 days @ $20/day 
Mobilization/demobilization t ranspor ta t ion  cos ts :  

Equipment Rental : 
$15 + log x 200 m i .  + $35 f e r r y  

Magnetometer -- 4 days @ $10 $ 40.00 
VLF u n i t  -- 4 days @ $10 40.00 
CEM un i t  (3  c o i l s ,  1 spare) Sept. 6-16 235.00 
Part of cos t  of shipping the CEM u n i t  25.00 

back t o  Toronto 
Misc. f i e l d  suppl ies  

$ 1,000.00 
160.00 
60.00 

70.00 

340.00 

20.00 

TOTAL FIELD WORK $ 1,650.00 

OFFICE WORK 

Preparation -- 1% man days @ $150.00 
Data ana lys i s  6 writ ing repor t  -- 4% man days @ $150.00 
Drafting -- 4 man days @ $50.00 
Reproductions 

$ 225.00 
675.00 
200.00 

30.00 

TOTAL OFFICE WORK 
_.  

$ 1,130.00 

TOTAL FOR JOB: $ 2,780.00 

E .  6 0. E .  
November 30, 1976 
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