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BEATY GEOLOGICAL LTD. 

SUMMARY AND CONCLUSIONS ------- 
The Caro l ine  Proper ty ,  which s t r a d d l e s  Bush Creek t o  t h e  west of t h e  southern  
p a r t  of Adams Lake, i s  unde r l a in  by a series of metamorphic rocks (dominantly 
p h y l l i t e ,  s h a l e s  and l i m e  or g r a p h i t i c  rocks)  and by greenstones.  A conbined 
magnetic and VLF-EM survey was c a r r i e d  out  over  t h e  proper ty  t o  tes t  f o r  
massive su lphide  bodies.  Coincident anomalies of t h e  two methods were few 
and of only moderate s t r e n g t h .  A s  wi th  t h e  preceding geochemical survey,  
r e s u l t s  do not  de f ine  a d r i l l  t a r g e t  or warrant  a more d e t a i l e d  program. 
This  r e p o r t  summarizes r e s u l t s  of t h e  1985 f i e l d  program. 

INTKODUCTION 

A magnetometer and VLF Electromagnet ic  survey was c a r r i e d  out  over t h e  
Caro l ine  proper ty  by Beaty Geological  Ltd. ,  under c o n t r a c t  t o ,  and a t  t h e  
r eques t  o f ,  United Leader Resources Inc.  This  work was s t a r t e d  i n  t h e  l a t t e r  
p a r t  of November, 1985 and hampered by unusual ly  co ld  temperatures  and deep 
snow. The primary o b j e c t i v e  of t h e  survey was t o  develop d r i l l  t a r g e t s  f o r  
prec ious  metal-r ich volcanogenic o re  occurrences or o t h e r  s t y l e s  of go ld /  
s i l v e r  depos i t .  F i e l d  work w a s  done by geophys ic i s t  R.R. Culber t  and 
t echn ic i an  A. Ghabrial .  Report  p repa ra t ion  and p r o j e c t  o rgan iza t ion  was by 
R.R. Culber t  and R . J .  Beaty. 

The Caro l ine  Proper ty  comprises two claims t o t a l l i n g  40 u n i t s ,  covering t h e  
c e n t r a l  and sou theas t e rn  po r t ions  of t h e  Bush Creek Val ley.  Bush Creek flows 
i n t o  Adams Lake j u s t  5 km nor th  of Adams Lake town and millsi te,  wi th  t h e  
proper ty  i t s e l f  l oca t ed  between 1 and 6 km east of t he  lake .  On a broader  
scale t h i s  is 20 km north-northwest  of t h e  town of Chase on t h e  Trans-Canada 
Highway, and j u s t  over  50 km nor theas t  of Kamloops. The co-ordinates are 
119" 50' west longi tude ,  and 50" 59' no r th  l a t i t u d e ,  p l ac ing  i t  i n  t h e  
extreme northwest corner  t o  NTS quadrant 82L and map 82L 13W. 

The proper ty  is reached by t ak ing  t h e  Adams Lake Road from Squilax on t h e  
Trans-Canada Highway up t h e  w e s t  s i d e  of Adams Lake t o  the  mouth of Bush 
Creek. From he re  a f o u r  wheel d r i v e  road up t h e  v a l l e y  f l o o r  g ives  access  t o  
both claims. The upper po r t ions  of Caro l ine  2 claim are b e t t e r  reached by 
two logging grades which branch from t h e  Adams Lake Road f a r t h e r  south ,  one 
of them switch-backing westward from t h e  town and millsite i t s e l f .  Most of 
t h e  proper ty  has been logged and is  served  by o l d  s k i d  roads,  a l though t h e  
major i ty  of t h e s e  are no longer  passable  t o  veh ic l e s .  

CLAIM DATA 

The Caro l ine  Proper ty  c o n s i s t s  of two claims of twenty u n i t s  each. These are 
t h e  Caro l ine  1 and t h e  Caro l ine  2 claims, both recorded on December 15, 1983 
wi th  record numbers 5265 and 5266 r e spec t ive ly .  Both claims are repor ted  t o  
be he ld  i n  t h e  name of United Leader Resources Inc .  The writer v e r i f i e d  the  
p o s i t i o n s  of t h e  l e g a l  corner  pos t s  on t h e  claims and b e l i e v e s  s t a k i n g  t o  
have been c a r r i e d  out  i n  compliance wi th  t h e  B.C. Mineral  A c t .  

--- 
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DESCRIPTION ~- 
The proper ty  covers  t h e  c e n t r a l  s e c t i o n  of Bush Creek v a l l e y  on both s i d e s ,  
and t h e  lower ( e a s t e r n )  po r t ion  of t he  v a l l e y  on i t s  southern  s i d e .  
E leva t ions  range from 2200 t o  over  4500 f t .  Almost a l l  of t h e  proper ty  has 
been logged a t  one time o r  another .  Logs were e x t r a c t e d  by skidding,  wi th  
t h e  r e s u l t  t h a t  o l d  roads tend t o  be c l o s e l y  spaced, contouring t h e  v a l l e y  
s lope .  Most of t hese  have bushed i n  with a l d e r ,  but  t h e i r  c u t s  f r equen t ly  
expose outcrop. Between roads,  t h e  new growth tends t o  nake t r a v e l  
d i f f i c u l t  

GEOLOGY 

RESUME OF GOVERNMENT REGIONAL MAPPING 

The claims l i e  a t  t h e  boundary between t h e  Adams Lake geo log ica l  mapsheet on 
t h e  no r th  and t h e  Vernon mapsheet. The geology of t h e  former was mapped 
dur ing  1962 and 1963 by R.B. Campbell and publ ished as G.S.C. Map 48-1963. 
In t h i s  a n a l y s i s  t he  r e l evan t  t e r r a i n  west of Adams Lake w a s  simply c l a s s e d  
as "Permian o r  E a r l i e r " ,  and roughly d iv ided  i n t o  a dominantly vo lcan ic  and 
dominantly sedimentary u n i t ,  wi th  t h e  Rea Gold discovery f a l l i n g  i n t o  t h e  
former d iv i s ion .  

In 1980, however, t h e  r e l evan t  area on t h e  no r th  s i d e  of t h e  claims was 
remapped by V. P r e t o  i n  cons iderable  d e t a i l ,  and h i s  r e s u l t s  compare poorly 
t o  those  of t h e  1963 work. In both i n t e r p r e t a t i o n s ,  both sedimentary and 
volcanic  u n i t s  t r end  sou theas t  i n t o  the  claims, but  t h e  two u n i t s  tend t o  be 
reversed  i n  p o s i t i o n .  An updated and more d e t a i l e d  vers ion  of P r e t o ' s  map 
was publ ished i n  September of 1984 as Pre l iminary  Map No. 56 of t h e  Min i s t ry  
of Energy, Mines and Petroleum Resources. This  i n d i c a t e s  t h a t  d e t a i l e d  
geo log ica l  work was not  extended as f a r  south  as t h e  proper ty .  The Rea gold 
depos i t  i s  marked as a t h r u s t  f a u l t  between two p h y l l i t i c  members of t h e  
Pa leozoic  Eagle  Bay formation,  one of which appears  t o  have been der ived  i n  
l a r g e  p a r t  from a c i d  volcanic  rocks.  

On t h e  Vernon mapsheet (accompanying G.S.C. Memoir 296 by A.G.  Jones,  1956), 
t h e  rocks are considered t o  be p a r t  of t h e  Shuswap metamorphic t e r r a i n ,  wi th  
some a r g i l l i t e s  of t h e  Cache Creek group on t h e  w e s t .  Jones tends t o  place 
t h e  more volcanic  members of t h e  Shuswap metamorphic t e r r a i n  above Bush Creek 
Val ley t o  t h e  south ,  and d e f i n e  most u n i t s  a t  lower e l e v a t i o n s  as s c h i s t s .  
H e  a l s o  cons iders  v i r t u a l l y  a l l  boundaries h e r e  as f a u l t  c o n t r o l l e d ,  whi le  
P r e t o  emphasized f o l d i n g  and s t r a t i g r a p h y ,  wi th  one l a r g e  f a u l t  accompanied 
by se rpen t ine .  

A r eg iona l  compilat ion of t h e  Thompson, Shuswap and Okanagan reg ion  by A.V. 
Okuli tch has  been r e l eased  i n  pre l iminary  form as Geological  Survey of Canada 
Open F i l e  #637. This  compiled both known minera l  d e p o s i t s  and geology i n  a 
genera l ized  fash ion .  Bush Creek v a l l e y  is shown as a cen te r  of complexity 
caused by t h e  mutual t e rmina t ion  of a northwest- t rending t h r u s t  f a u l t  (with 
se rpen t in i zed  u l t r a b a s i c  bodies )  and a major north-south f a u l t .  Okul i  t ch 
c l a s s i f i e s  rocks t o  t h e  w e s t  of t h i s  t h r u s t  as Upper Triassic,  and those  t o  
t h e  east as Carboniferous members of t h e  Milford Group. 
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PROPERTY GEOLOGY -- 
The Caro l ine  claims are unde r l a in  almost e n t i r e l y  by a s u i t e  of metamorphic 
rocks which appear t o  be members of t h e  Eagle Bay Formation. The Eagle Bay 
Formation i s  a very d i v e r s e  group, dominantly p h y l l i t e s  der ived  from va r i ed  
sedimentary and vo lcan ic  u n i t s .  It has  been subdivided by P re to ,  but most of 
t hese  d i v i s i o n s  con ta in  a cons iderable  v a r i e t y  of l i t h o l o g i e s .  I n  gene ra l ,  
a l though l i t h o l o g i c a l  u n i t s  may be def ined  on t h i s  proper ty ,  i t  i s  o f t e n  
d i f f i c u l t  t o  c l a s s i f y  i n d i v i d u a l  beds or outcrops.  

S t r u c t u r a l l y ,  t h e  f o l i a t i o n  and bedding both tend  t o  t r end  t o  the  northwest 
and d i p  a t  moderate t o  s t e e p  a t t i t u d e s  t o  t h e  no r theas t .  S t a r t i n g  from t h e  
southwest,  s t r u c t u r a l l y  lower, corner  of t h e  proper ty  the  geology may be 
approximately d iv ided  as fol lows:  

1. Black t o  grey p h y l l i t e s .  The p h y l l i t e s  are l o c a l l y  s c h i s t o s e  and widely 
c renula ted .  They grade i n t o  slates and s h a l e s  and seem t o  be gene ra l ly  
of p e l i t i c  o r i g i n ,  a l though some s e c t o r s  appear t o  have a tuf faceous  
component. Beds of green p h y l l i t e  (metavolcanic) and of coa r se r  
metasediments a l s o  occur.  

2. Graph i t i c  and limey p h y l l i t e s .  These are  f r i a b l e  black rocks,  except  f o r  
some discont inuous che r ty  horizons.  S l a t e s  and s h a l e s  a r e  comon,  and 
t h e  u n i t s  vary widely i n  both g r a p h i t e  and l imestone conten t .  Some beds 
would bes t  be descr ibed  as b lack  l imestones.  VLF e lec t romagnet ic  
response t o  t h i s  group of rocks proved f a i r l y  s t rong .  

3. Greenstone. These are c l e a r l y  metavolcanic rocks ,  dominantly flows. 
Although they have developed some p h y l l i t i c  c leavage,  t h e  outcrops  are 
more massive than t h e  o the r  l i t h o l o g i e s ,  and hence t h i s  i s  a more 
prominent and v i s i b l e  u n i t  than  i t s  th ickness  would warrant .  Colour i s  
dark,  dominantly a drab,  o l i v e  green. 

4. S i l i c o u s  metasediments. A group of m e t a s i l t s t o n e s ,  f i n e  q u a r t z i t e s ,  
quartz-mica s c h i s t s  and s i l i c o u s  p h y l l i t e s ,  c u t s  through the  no r the rn  
p a r t  of t h e  proper ty ,  and may s t i l l  be i d e n t i f i e d  t o  t h e  sou theas t  where 
i t  c rosses  t h e  Bush Creek Canyon. It was not  i d e n t i f i e d  beyond, where i t  
may grade i n t o  t h e  next u n i t .  

5. Banded p h y l l i t e s .  This  u n i t  is marked by t h e  in te rbanding  of dark 
p h y l l i t e s ,  s la tes  and s h a l e s  wi th  more s i l i c o u s  hor izons  of corresponding 
l i g h t e r  colour .  Some of t h e s e  are c l e a r l y  d e t r i t a l  i n  o r i g i n ,  while 
o t h e r s  appear cher ty .  

6. Quartz d i o r i t e .  One outcrop of qua r t z  d i o r i t e  is  exposed by a road-cut 
i n  t h e  southern  p o r t i o n  of t h e  proper ty .  It does not appear r e l a t e d  t o  
t h e  major f e l s i t i c  i n t r u s i o n  l y i n g  f a t h e r  w e s t .  
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MINERAL DEPOSITS - - 
The Bush Creek 
massive su lphide  

v a l l e y  l i e s  approximately 17.5 km south  of t h e  Rea Gold 
discovery of 1983 which generated cons iderable  i n t e r e s t  i n  

t h e  region.  Some 5 km c l o s e r  t o  Bush Creek is t h e  Homestake Mine, which has  
been producing s i l v e r ,  gold,  copper, l ead  and z i n c  p e r i o d i c a l l y  s i n c e  the  
1920's and con ta ins  es t imated  o r e  reserves  of 877,734 tons  averaging 6.03 
o z / t  s i l v e r  and 0.028 o z / t  gold. This  depos i t  occurs  i n  a l t e r e d  s c h i s t s  
which grade i n t o  greenstones,  and con ta ins  massive bodies of b a r i t e .  It i s  
c l a s s e d  by Okuli tch as volcanic  concordant. 

Two depos i t s  have been recorded w i t h i n  t h e  Bush Creek v a l l e y  i t s e l f  and are 
placed by Okuli tch and by t h e  B.C. Department of Mines as wi th in  or border ing  
t h e  Caro l ine  claims. These both o r i g i n a t e  wi th  t h e  Okuli tch compilat ion,  and 
are l i s t e d  as concordant depos i t s  i n  volcanic  rocks,  wi th  copper as t h e  major 
mineral .  No o t h e r  r e fe rences  have been found, and no evidence of workings 
was discovered dur ing  t h e  f i e l d  explora t ion .  

Some 2.5 km south  of t h e  proper ty  on t h e  edge of Bush Creek v a l l e y  are a 
number of r epor t ed  showings on t h e  Cah i l  claims, descr ibed  as lead ,  z i n c ,  
copper,  gold and s i l v e r  mine ra l i za t ion  i n  a fo lded  and s i l i c i f i e d  series of 
mixed volcanic  and sedimentary u n i t s .  On t h e  o t h e r  s i d e  of t he  v a l l e y  mouth 
i s  t h e  Pat  2 showing, c l a s sed  as volcanic  concordant and d i sp lay ing  nass ive  
p y r r h o t i t e  wi th  cha lcopyr i t e  i n  greens tones  w i t h i n  what is gene ra l ly  a 
sedimentary sequence. A showing of somewhat similar appearance occurs  ac ross  
Adams Lake from t h i s  ( t h e  Glen d e p o s i t ) ,  wi th  gold,  s i l v e r ,  l ead ,  z i n c  and 
copper mine ra l i za t ion  being recorded from a concordant zone i n  c h l o r i t e  
s c h i s t s  of vo lcanic  o r i g i n .  

No evidence of massive su lphide  mine ra l i za t ion  was observed during mapping 
t h e  proper ty .  Disseminated p y r i t e  w a s  noted a t  a few sites. 

of 

GEOPHYSICAL SURVEY - OVERVIEW 

Magnetometer and very low frequency e lec t romagnet ic  (VLF-EM) readings were 
taken on s e v e r a l  approximately east-west l i n e s  ac ross  t h e  Caro l ine  property,  
wi th  s t a t i o n s  a t  50 meter i n t e r v a l s .  A l l  r ead ings  were t aken  f ac ing  west ,  
u s ing  s e p a r a t e  ope ra to r s  f o r  t h e  two ins t ruments  t o  avoid  i n t e r f e r e n c e .  I n  
view of t h e  known e x i s t a n c e  of greenstone u n i t s ,  l i k e l y  t o  a f f e c t  t h e  
magnetometer, and s h a l e s  wi th  a g r a p h i t i c  conten t  l i k e l y  t o  a f f e c t  t he  
e lec t romagnet ic  readings ,  i t  was f e l t  t h a t  only a co inc ident  anomaly i n  t h e  
two methods could be considered meaningful i n  sea rch ing  f o r  massive su lphide  
bodies .  

MAGNETIC SURVEY 

The instrument  used w a s  a S c i n t r e x  MP2 por t ab le  proton p r e c i s s i o n  
magnetometer. A t  each s t a t i o n  t h e  central of t h r e e  success ive  readings was 
taken,  and t h i s  sequence repea ted  i f  one or more of t h e  numbers w a s  
incongruent .  Due t o  t h e  d i f f i c u l t y  of t h e  t e r r a i n  and cond i t ions ,  i t  w a s  
only poss ib l e  t o  c l o s e  loops t o  c o r r e c t  for d r i f t  once o r  twice each day, but  
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t h e  background proved unusual ly  s teady ,  never d r i f t i n g  by more than  22 
m i l l i g a l s .  

DISCUSSION OF MAGNETOMETER RESULTS 
I_ 

The magnetometer readings were s u r p r i s i n g l y  f l a t .  Even t h e  greenstone body 
d id  not  g ive  very pronounced readings,  e s p e c i a l l y  i n  t h e  south .  This  
sugges ts  t h a t  e i t h e r  i t s  magnet i te  has  been destroyed by metasomatism, o r  
t h a t  i t  is  r e a l l y  a more a c i d  u n i t  than i t s  dark co lour  would suggest .  

Resu l t s  of t h e  magnetometer survey are shown on Figure  2 ,  and i n  gene ra l  they 
are d isappoin t ing .  Some moderately anomalous h igh  o r  low s e c t o r s  were 
encountered and a few of t hese  correspond wi th  unexplained VLF-EM anomalies 
as marked, but  t he  responses a r e  no t  those  which would be expected of a 
s i z e a b l e  body of massive su lphide  wi th  p y r r h o t i t e  

VERY LOW FREQUENCY ELECTROMAGNETIC SURVEY --------------- 
The instrument  used was Model #27 VLF-EM of Saber E l e c t r o n i c s  Instruments  
Ltd. A l l  r ead ings  were taken  ac ross  t h e  northwest quadrant ,  u s ing  t h e  
Pennsylvania t r a n s m i t t i n g  s t a t i o n ,  which was t h e  only one c l e a r l y  rece ived  i n  
Bush Creek Valley.  Both f i e l d  s t r engh  ( h o r i z o n t a l  plane maxima) and d i p  
ang le  (of v e r t i c a l  mimima)  readings were taken. The l a t t e r  were averaged 
from a s c a l e  marker r a t h e r  than  t h e  less accura t e  a l t e r n a t i v e  of t r y i n g  t o  
judge a minimum. 

The u s u a l  problem was encountered of f i e l d  s t r e n g t h  varying somewhat from one 
day t o  t h e  next ,  and whi le  scale adjustments  were made f o r  t h i s  each morning, 
i t  is  b e s t  t o  i n t e r p r e t  those  readings by p ick ing  anomalies on each l i n e  as 
opposed t o  contouring r e s u l t s  as i f  they were a continuous f i e l d .  

DISCUSSION OF VLF-EM RESULTS --- --- 

Moderately s t r o n g  anomalies were observed i n  t h e  areas of g r a p h i t i c  s h a l e s  as 
might be expected. Elsewhere t h e r e  w e r e  few r e a l l y  s t r o n g  responses ,  
e s p e c i a l l y  combining both d i p  angle  and f i e l d  s t r e n g t h .  

Resu l t s  are  shown i n  F igure  3. I n  i n t e r p r e t a t i o n  i t  must be r e c a l l e d  t h a t  
d i p  angle  readings respond t o  s lope ,  hence they a r e . p o s i t i v e  on t h e  south 
s i d e  of t he  va l l ey ,  nega t ive  t o  t h e  n o r t h  and near  ze ro  a long  the  va l l ey  
a x i s .  A good VLF-EM anomaly is  cha rac t e r i zed  more by a sudden change i n  
dip-angle va lues  than by t h e i r  magnitude, p re fe rab ly  accompanied by a f i e l d  
s t r e n g t h  anomaly. Although no s i t e  of s p e c i a l  i n t e r e s t  w a s  found, l o c a t i o n s  
of moderately s t r o n g  VLF-EM response not expla ined  by g r a p h i t e  o r  s lope  
changes and accompanied by unusual  magnetic readings a r e  marked on t h e  
accompanying maps. 
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s e c u r i t i e s  of United Leader Resources Inc .  

6 .  I pe r sona l ly  supe rv i sed  and l a r g e l y  c a r r i e d  o u t  t h e  f i e l d  work on 
which t h i s  r e p o r t  i s  based. 

DATED a t  Vancouver, B r i t i s h  Columbia, t h i s  rc>* -- day of December, 1985. 

._- - -7 - - - --%4 _----.- &%a- _-- - - - - - - _-.- - - - - _- 
R.R. C u l b e r t ,  Ph.D., P.Eng. 
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APPENDIX I - 
Itemized Cost Statement - Carol ine Property - 

1. Personnel 

R.R. Culbert  Dec.05-09, 4.5 days @ $250 1,125.00 
A. Ghabrial  Dec.03-08, 6.0 days @ $105 630.00 
R.J. Beaty Dec.06-10, 1.5 days @ $250 375.00 
Contract  expenses & b e n e f i t s  (UIC,CPP,WC,etc.) -- 639.00 $2,769.00 

2. Disbursements 
I 

Meals 
Accommodation 
Gas, o i l ,  r e p a i r s  
A i r f a r e  
T a x i ,  bus 
Photocopies 
Telephone, t e l e x  
Secretarial 
Accounting 
Report binding 
Draf t ing  

3.  Rentals 

Dodge 4x4 truck, 6 days @ $50 
Magnetometer, 6 days @ $35 
VLF-EM, 6 days @ $25 

124.92 
112.36 
89.87 
41.43 

7.00 
32.00 

4.46 
130.00 

96.00 
22.00 
78.00 738.04 

300.00 
210.00 
150.00 660.00 

$4,167.04 
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