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(ii) 

INTRODUCTION 

The f o l l o w i n g  r e p o r t  i s  based on a geochemical  s o i l  

survey  done by B a r r i n g e r  Research Ltd .  f o r  Teck C o r p o r a t i o n  

Limi ted  on a p r o p e r t y  c o n s i s t i n g  of 80 claims and f r a c t i o n s  

i n  t h e  Pimainus Lake area of t h e  Highland V a l l e y ,  B r i t i s h  

Columbia. The p r o p e r t y  i s  owned by T. C .  E x p l o r a t i o n s  Limi ted ,  

and i s  under  o p t i o n  t o  t h e  K e e v i l  Mining Group L t d .  Geophysical  

E n g i n e e r i n g  and Surveys L i m i t e d  s u p e r v i s e d  t h e  survey on behal f  

of t h e  K e e v i l  Mining Group Ltd .  

S o i l  samples were c o l l e c t e d  on a p r e - c u t  g r i d ,  and a n a l y s e d  

f o r  copper  and molybdenum f o r  t h e  purpose of d e t e c t i n g  anomalous 

m i n e r a l i z a t i o n  of t h e  two m e t a l s  i n  t h e  u n d e r l y i n g  bedrock.  The 

samples  were a n a l y s e d  by a t o m i c  a b s o r p t i o n  spectrophotome ter  a t  

t h e  Seymour L a b o r a t o r i e s  i n  Vancouver. 

The body o f  the  r e p o r t  w a s  made by B a r r i n g e r  Research L t d .  

It w a s  reviewed by Geophys ica l  E n g i n e e r i n g  and Surveys Limi ted ,  

and a d i s c u s s i o n  of t h e  r e s u l t s  of t h e  survey was added based 

on r e l a t e d  work on t h e  p r o p e r t y .  

B. W. Smee s u p e r v i s e d  t h e  survey  f o r  B a r r i n g e r  Research 

Limi ted ,  and A .  I. Betmanis of Geophys ica l  E n g i n e e r i n g  and 

Surveys  Limi ted  s u p e r v i s e d  t h e  work on b e h a l f  of t h e  Keevil 

Mining Group L i m i t e d .  



(iii) 

LOCATION AND ACCESS 

The T. C.  E x p l o r a t i o n s  Limi ted  c l a i m s  a re  l o c a t e d  i n  

t h e  Pimainus Lake area, Highland Val ley ,  i n  t h e  Kamloops 

Mining D i v i s i o n .  

and l o n g i t u d e  12lo06 'W.  

They are c e n t e r e d  around l a t i t u d e  50'24 ' N  

Access t o  t h e  claims can be m a d e  e i t h e r  from A s h c r o f t ,  

j u s t  o f f  t h e  Trans-Canada highway, o r  from highway 8, s o u t h  

of Spences Br idge .  Access v i a  A s h c r o f t  i s  by t h e  Highland 

V a l l e y  paved highway t o  t h e  V a l l e y  Copper p r o p e r t y ,  fol lowed by 

f o u r  m i l e s  of graded g r a v e l  road t o  t h e  Alwin Mining Company 

camp. From t h e r e  a good 4 WD road, i s  fo l lowed f o r  7 m i l e s  p a s t  

C a l l i n g  Lake. Access v i a  Spences Bridge i s  by 14  m i l e s  of 

highway 8 s o u t h  of Sperices Br idge ,  fol lowed by 11 m i l e s  of 2 WD 

summer road through the  Solda tquo  I n d i a n  &serve t o  Pimainus 

Lake. 

E i g h t y  cont iguous  claims and f r a c t i o n s  are  h e l d  under  

o p t i o n .  They have been d i v i d e d  i n t o  t h e  LAKE and SNO groups ;  

e a c h  group c o n s i s t i n g  of 40 claims. Work c e r t i f i c a t e s  are  

b e i n g  a p p l i e d  f o r  a l l  of t h e  LAKE group,  and f o r  27 claims of 

t h e  SNO group.  Details  of t h e  s p e c i f i c  claims a r e  g i v e n  i n  

Appendix I. 
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DISCUSSION 

The s o i l s  were sys t ema t i ca l ly  sampled and revea led  s e v e r a l  

s m a l l  i s o l a t e d  anomalies,  both i n  copper and molybdenum. I n  

view of the somewhat e r r a t i c  na tu re  of the  anomalies,  a d d i t i o n a l  

work w a s  done subsequent t o  the geochemical survey which 

a s s i s t e d  i n  the i n t e r p r e t a t i o n  of t he  va lues .  P a r t  of t h i s  work, 

namely a se i smic  survey t o  determine depth of overburden, has  

been repor ted  i n  "Geological and Geophysical Surveys of the  

T. C .  Exp lo ra t ions  L t d  Proper ty ' '  by G. D. U l r i c h  and A. I. 

Betmanis, dated December 10,  1970. The mentioned r e p o r t  has  

been f i l e d  f o r  assessment  work c r e d i t s .  Trenching on l i n e  

40N between 8 W  and 2E has  a l s o  a s s i s t e d  i n  the i n t e r p r e t a t i o n  

of geochemical d a t a .  

The se i smic  survey showed apprec iab le  changes i n  depth  

of overburden over r e l a t i v e l y  s h o r t  h o r i z o n t a l  d i s t a n c e s .  The 

sha l lowes t  depth recorded i n  an  a r e a  wi thout  outcrop exposures  - 

w a s  5 f e e t ,  and the deepes t  depth  i n  the  same a r e a  w a s  recorded 

as  47 f e e t .  Many of the readings taken were i n  the p l u s  20 

f e e t  range.  Thus i t  can be gathered t h a t  s i g n i f i c a n t  t r anspor t ed  

g l a c i a l  overburden covers  the  under ly ing  rock t o  mask anomalous 

m i n e r a l i z a t i o n  i n  the bedrock. The 'peaks '  i n  minera l ized  

bedrock covered by shal low overburden would g ive  r i s e  t o  

r e l a t i v e l y  e r r a t i c  geochemical express ion  i n  s o i l s .  

The t renching  encountered a hard cemented clayey t i l l  l a y e r  

between one and two f e e t  t h i c k  interbedded i n  the overburden. I n  

one a r e a  where malachi te  s t a i n i n g  w a s  noted below the  l a y e r ,  i t  w a s  

found t h a t  the  cemented t i l l  l a y e r  had ac t ed  as  a damper t o  t h e  



upward mig ra t ion  of m i n e r a l i z a t i o n ,  and no t r a c e s  of 

ma lach i t e  could be found above t h e  l a y e r ,  It can be assumed 

t h a t  t h i s  cemented t i l l  l a y e r  occurs  i n  o t h e r  p a r t s  of t h e  

p rope r ty ,  and would a l s o  mask minera l ized  bedrock so  t h a t  a n  

e r r a t i c ,  i f  any, geochemical expres s ion  would be obtained i n  

the  s o i l s .  

Based on the  above obse rva t ions ,  i t  appea r s  t h a t  g r e a t e r  

emphasis should be placed on s m a l l  anomalies,  o r  appa ren t ly  

e r r a t i c  va lues ,  than i s  g e n e r a l l y  done, s i n c e  they may be the  

only  s u r f a c e  geochemical i n d i c a t i o n  of a l a r g e r  under ly ing  

minera 1 i zed  zone. 

Re spec t f u 1 l y  s u  bmi t ted , 
GEOPHYSICAL ENGINEERING & SURVEYS L I M I T E D  

A.  I. Betmanis, B 

+- 
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REPORT OF SURVEY BY BARRINGER RESEARCH LTD.  

INTRODUCTION 

A geochemical s o i l  survey w a s  carr ied out  f o r  Teck Corporation on the  T.C. 

Exploration Property i n  the Highland Valley, Br i t i sh  Columbia, by Barringer 

Research L i m i t e d  between June 19 and Ju ly  20 ,  1970. The T.C. Exploration 

property i s  located near Pimainus Lake, 10 m i l e s  e a s t  of Spences Bridge. (Dwg. 

No. 4-128-5). 

The northern portion of the  property is gently ro l l ing .  

the east. 

drained regosol which w a s  sampled a t  a depth of 10 inches. 

of the property l i e s  on the north facing slope of Spais t  Mountain. 

generally w e l l  drained, bu t  a bog ex i s t s  near the centre  of the  property. 

Outcrops are frequent on the  northern portion of t he  property, but  decrease 

i n  number a s  Pimainus Lake is  approached. Outcrop is again prevalent near the 

top of Spais t  Mountain. The T.C. Exploration Property l i e s  t o t a l l y  within the 

Guichon Batholith.  

Skeena and Bethsaida Phases which runs north northwest through the centre  of the  

property. The contacts between the Hybrid, Chataway and Quartz Feldspar 

Porphyry are a l so  present.  

associated with quartz veins. A series of mineralized veins has 

the  northern portion of the property, extending from 45N t o  l O O N  and s t r i k i n g  

almost north-south. 

A series of swamps borders 

The so i l  on the  higher ground is  usually a highly s i l i c i o u s ,  w e l l  

'The southern port ion 

The soils are 

The major geologic feature  is  the  contact between the 

Mineralization cons i t s  of borni te  and chalcopyrite 

been noted on 

The sample co l lec t ion  was performed by R. Ficek and L. Rasminsky of Toronto and 

G. Rowe of Vancouver. 

had been cu t  p r io r  t o  sample col lect ion.  In  many cases, espec ia l ly  on the 

southern portion of the  property, l i n e s  had t o  be paced and compassed on a 

cor rec t  bearing. 

Vancouver, where the analysis  of to ta l  copper and molybdenum w a s  performed by 

J. Chatten. 

The samples were taken on a 500 x 100 foot  gr id  which 

A l l  samples were sen t  t o  Seymour Laboratory Limited of 

! 

The method of analysis  consisted of a i r  drying the  samples a f t e r  a r r i v a l ,  s i f t i n g  

, -1- 



t o  an -80 mesh s i z e  f rac t ion ,  and digesting 0.5 9 m s .  of the  -80 mesh s i z e  f ract ion 
for three hours i n  85% perchlor ic  and 15% n i t r i c  acid. The samples w e r e  then 

run by atomic absorption f o r  copper and molybdenum. 

copper i f  i n t e rna l  standards are  used. 

used f o r  molybdenum and no inter-element o r  matrix changes are  allowed for .  

This deficiency is  re f lec ted  i n  the v a r i a b i l i t y  of the r e s u l t s  from batch t o  

batch and from analyst  t o  analyst .  The perchlor ic -n i t r ic  digest ion does not 

dissolve a l l  molybdenite and it i s  not a t rue  t o t a l  analysis.  

This method is  adequate for  

There a re  no in t e rna l  s o i l  standards 

-2- 
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RESULTS 

The median, standard deviation, threshold and anomalous values for copper and 

molybdenum are as follows:- 

Copper Molybdenum 

(PPd (PPm) 

Median 

Standard Deviation 

Background 

Threshold 

3rd Order Anomalous 

2nd Order Anomalous 

1st Order Anomalous 

51 2 

25 15 

0-100 

100 

101-200 

201-300 

>300 

0-5 

5 

6-10 

11-15 

>15 

I 

1. Copper (Dwg. N o s .  4-128-6A & B) 

a) 

There are two main zones of copper mineralization on the north portion of the 

property which roughly reflect the two drainage systems. 

extends, in a broken fashion, from 10N to 80N and from the base line to slightly 

,west of the base line. The strength and shape of the anomaly suggests that 

small amounts of copper mineralization are responsible for the large copper values, 

and downhill movement, groundwater and stream flooding are responsible for the 

spread of the anomaly. During mapping, bornite and chalcopyrite were outlined in 

a quartz vein system which extended from 45N to 75N. 

North Portion of the Property 

The first anomaly 

This system is outlined 

.exactly by the geochemical anomalies and can be traced from between 35N and 40N 

The zone does not appear to have up to the 420 ppm value on line 85N. 

significant width and may be due to one or two parallel quartz vein systems. 
Grab samples of rock taken to establish background copper concentrations in 

-3- . 



the rock showed spotty values in this area, which would indicate disseminated 

mineralization. The soils indicate that this mineralization is of minor importance. 

The second anomalous zone lies in the drainage system on the west portion of the 

property. In this area are the contacts between the Chataway, Guichon, Skeena 

and Hybrid Phases. There is no copper mineralization mapped in the area. The 

anomalies seem to be controlled mainly by drainage, but spot highs near the 

ends of lines 30N and 50N indicate possible mineralization. 

lie in the Hybrid Variety near grab samples which when analysed for copper, gave 

223 ppm and 660 ppm. This 

wide dispersion of anomalous rock samples suggests disseminated mineralization 

which does not have a grade high enough to be of importance. 

These two highs 

A grab sample of Chataway variety contained 270 ppm. 

b) South Portion of Property 
There are three main zones of copper anomalies on the south portion of the 

T.C. Exploration property. The first and strongest starts near the peak of 

Spaist Mountain and runs downhill in a finger-like dispersion. This anomaly 

lies close to the contact between the Bethsaida and Skeena phases, and in the 

Bethsaida rock. 

and strike roughly parallel to the contact. Mapping showed a mineralized quartz 

vein on line 35s at 49E. The geochemistry extends this mineralization from 

probably 30s to 45s and beyond. Once again, there does not appear to be 

sufficient width to suggest a n  economic potential. 

The strength of the values implies mineralization of minor width 

The second anomaly is related to traces of copper mineralization found in the 

Hybrid Phase about 5W and on line 15s. This anomaly extends-uphill from the 

mineralization and reaches a peak on line 25S, before it leaves the property. 

This anomaly is indicative of disseminated mineralization and may be related to 

the spot anomalies in the Hybrid Phase on the north protion of the property. 

The third anomaly lies on line 5s at 9OE to the line's end. 

indicates probable mineral origin enhanced by organic accumulation. 

The form 
, 

-4- 



2. Molybdenum (Dwg. Nos. 4-128-719 &B) 

There does not appear to be any extensive molybdenum mineralization on the T.C. 

Exploration Property. Minor spot values above 10 ppm may indicate molybdenite 

specks, but without more than one sample in an area, one cannot assign any 

importance to the values. 

-5- 



RECOMMENDATIONS 

# 

1. 

samples should be taken on 200' l i n e s  and 50 foot  sample spacings f o r  the 

length of the  anomaly. These r e s u l t s  should pin-point the locat ion of the 

mineralization and guide any fur ther  work, such as trenching, i n  the area.  

On the f i r s t  anomaly mentioned i n  the  northern sect ion of the property,  f i l l - i n  

2. 

across the  contact and should run from the anomaly t o  the  south of Pimainus 

Lake up t o  the  property 's  edge i n  the  north. Rock samples of the  Hybrid phase 

should be taken on a gr id  bas i s  i n  order t o  e s t ab l i sh  a t r u e  background copper 

concentration f o r  t h i s  rock type. 

The anomaly associated with the  Hybrid should have 200 foot  l i n e s  placed 

3.  

t o  the  projected s t r i k e  on 200 foot  l i n e s  and 50 foot  spacings. 

mine both t r u e  width and a cut-off point  f o r  the  system. 

would a l so  be produced. 

The quartz  vein system on Spais t  Mountain should have samples taken perpendicular 

This would deter- 

A t a r g e t  f o r  trenching 

BARRINGER RESEARCH LIMITED 

n 

B .  W. Smee 

Geochemist 

, -6- 



CLAIMS 

C l a i m  Record Number Expiry Date T i t l e  

LAKE GROUP 

*LAKE 1 - 10 

*SPOT 1, 2 

*LAKEN 2, 4, 9, 11-16 

*PLES #2 F r .  

*PLES #3 F r .  

*PM 1, 3, 5,  7, 8, 14 

*IL 4, 6 

*PIM 7 - 1 0  

*PIM 12 - 16 

SNO GROUP 

SNO 1 - 9 

*PIM 11, 1 7  - 20 

*PM 2, 4 ,  6, 9-13, 15 ,  
16 .  

*OVERSIGHT 1, 2 

*IL 3,  5 

I L  #1 FR. , #2 F r .  

*PLES 111 F r  . 
JFLAKEN 1, 3 ,  5-8,  1 0  

PIM 81 F r .  , 82 F r .  

42080 -89 A p r i l  17/71 T. C. Ex. 

43904, 05 June  27/72 T.C.Ex. 

46701, 73, 78, 80-85 A p r i l  30171 T. C. Ex. 

64991 J u l y  10171 

64993 J u l y  10/71  

46036, 38, 40, 42, 43, 49 A p r i l  30171 T. C Ex. 

46057, 59 A p r i l  30171 T.C. Ex. 

42106 - 09 A p r i l  17/71 T.C. Ex. 

42111- 15 A p r i l  17/71 T.C.  Ex. 

H. T. James 

H. T. James 

61949 - 57 

42110, 1 6  - 19 

46037, 39, 41, 44-48,50, 
51 

46052, 53 

46056, 58  

60811, 1 2  

64992 

46070, 72, 74-77, 79 

60809, 1 0  

Dec. 12/72 

A p r i l  1 7 / 7 1  

A p r i l  30/71 

A p r i l  30171 

A p r i l  30/71 

Sep t .  29/73 

J u l y  10171 

A p r i l  30171 

S e p t .  29/73 

T. C.Ex. 

T. C.Ex. 

T. C .  Ex. 

T. C. E x .  

T. C .  Ex. 

T. C.  Ex. 

H.T. James 

T. C. Ex. 

T. C. Ex. 

* C e r t i f i c a t e s  of work based on geochemical surveys  a r e  be ing  a p p l i e d  t o  

these  c la ims  only .  
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I, 13AidBY vJ. SMEZ, of  t he  C i t y  o f  Vancouver i n  the  Province of 

B r i t i s n  Columbia hereby c e r t i f y :  

1. T H A i  I a m  a geocnemist eii,ployed b y  barrin6:er r'iesearch 

Limi ted ,  1198 W .  Pender,  Vancouver, 3 r i t i s n  Columbia. 

2 .  'IHHT 1 am a g radua te  of' tne Un ive r s i ty  of Alber ta  wi th  

t n e  d e t r e e  o f  X c .  i n  geology and cnemis t ry .  

3 .  'YH.;I' I an Associate  Member of the  Soc ie ty  of Explora-  

t i o n  Geochemists. 

4. L A A T  I nave h e l d  a r e s p o n s i b l e  p o s i t i o n  i n  t h e  f i e l d  

of  teocnemis t ry  for a t  l e a s t  one y e a r .  

Dated a t  Vancouver, B r i t i s h  Col-umbia 

R. w. srmi 



CERTIFICATE 

I, Andris Betmanis do hereby c e r t i f y  t h a t :  

1. I a m  a g e o l o g i s t  wi th  res idence  a t  S u i t e  512, 1550 Duchess 

Avenue, West Vancouver, B r i t i s h  Columbia. 

2 .  I a m  a graduate  of t he  Univers i ty  of Toronto wi th  the degree 

of B,A.Sc. i n  Applied Geology i n  1965. 

3 .  I am a P ro fes s iona l  zngineer  r e g i s t e r e d  i n  the  Province of 

On ta r i 0. 

4 .  From graduat ion  t o  p re sen t  I have been employed a s  a 

g e o l o g i s t  wi th  Geophysical Engineer ing and Surveys Limited.  

5 .  Between June and J u l y  1970 I supervised the  geochemical 

work on t h e  proper ty  on behalf  of Geophysical Engineer ing and 

Surveys Limited.  

Andris  Betr 

A p r i l  1 7 ,  1 
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PERSONNEL AND DATES 

Name and Address P o s i t i o n  Employed: From - To 

A. I. Betmanis Geologis t  June 15/70 - Apr i l  17/71 3 
1412 Rivers ide  Drive,  
North Vancouver, B .  C.  

B.  W .  Smee, Geochemist June 15/70 - Nov.20/70 5 
1198 W. Pender S t r e e t ,  
Vancouver 1, B . C .  

R. F icek  Sampler June 18/70 - J u l y  21/70 27 
1198 W .  Pender S t r e e t ,  
Vancouver 1, B . C .  

L .  Raminsky A s s i s t a n t  June 18/70 - J u l y  21/70 27 
1198 W. Pender S t r e e t ,  
Vancouver 1, B.C .  

G.  Rowe A s s i s t a n t  June 18/70 - J u l y  21/70 27 
1198 W. Pender S t r e e t ,  
Vancouver 1, B . C .  ' 

Declared before me at the & ! 
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COST OF SURVEY 

Barr inger  Research Limited 

Sample c o l l e c t i o n ,  s o r t i n g  and 
ana lys ing  : r e p o r t  p repa ra t ion  

Supervis ion:  B. W. Smee 

$ 7,769.28 

670.13 

Geophysical Engineering & Surveys Ltd.  

Supervis ion : A. I. Betmanis 173.00 

TOTAL $ 8,612.41 

The above c o s t s  a r e  proper ty- re la ted  c o s t s  only and do 
not  include prel iminary compilat ion of prev ious  da t a ,  admin i s t r a t ion  
c o s t s ,  t r a n s p o r t a t i o n  t o  and from Vancouver and o the r  c o s t s  no t  
normally app l i cab le  f o r  assessment c r e d i t s .  



AFFIDAVIT R E :  COST OF SURVEY 

I, Andris I .  Betmanis, B.A.Sc., P.  Eng. (Ont.)  of 512 - 1550 

Duchess Avenue i n  the Munic ipa l i ty  of West Vancouver i n  the  

Province of B r i t i s h  Columbia, DO SOLEMNLY DECLARE t h a t  t h e  

geochemical survey of 80 loca ted  minera l  c la ims and f r a c t i o n a l  

minera l  c la ims owned by T. C .  Explora t ions  Limited of Vancower,  . 
B.C.  and under opt ion  t o  the  Keevi l  Mining Group Limited w a s  

conducted du r ing  the  f i e l d  season of 1970, i.s descr ibed  by 

t h i s  r e p o r t  and the  f i e l d  da t a  was obtained a t  a t o t a l  property-  

r e l a t e d  c o s t  of a t  l e a s t  $8,612.41. 

AND I make t h i s  solemn d e c l a r a t i o n  consc ien t ious ly  b e l i e v i n g  

i t  t o  be t r u e ,  and knowing t h a t  i t  i s  of the same f o r c e  and e f f e c t  

a s  i f  made under o a t h  ai-id 3j7 v i r t u e  of the "Canada Evidcncc Act". 

DECLARED before  me a t  t he  ) 
1 
) 

City  of Vancouver, i n  the 

Province of B r i t i s h  Columbia, ) 
) 
) 

t h i s  day of Apr i l ,  

A.D.  1971 .  A. I. Betmanis 
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APPENDIX I1 

ANALYTICAL PROCEDU'RES 



ANALYTICAL PROCEDURE USED TO DETERMINE TOTAL COPPER 

AND MOLYBDENUM I N  GEOCHEMICAL SAMPLES USING ATOMIC 

ABSORPTION S PECTROPHOTOME TER 

1. Sample P repa ra t ion  

( a )  Geochemical s o i l  samples were rece ived  a t  Seymour Laboratory i n  

paper bags.  
0 (b)  The w e t  samples were d r i e d  i n  a n  oven a t  110 C.  

( c )  The d r i e d  samples were s i f t e d ,  u s ing  80-mesh s i eve .  The p l u s  80- 

mesh f r a c t i o n  was r e j e c t e d ,  and the  minus 80-mesh f r a c t i o n  w a s  

t r a n s f e r r e d  i n t o  a new bag f o r  a n a l y s i s .  

2 .  Method of Analysis  

(a) 0.5 gm. of the  minus 80-mesh samples were weighed out  i n t o  t e s t  tubes .  

(b )  2 m l .  of p e r c h l o r i c  n i t r i c  a c i d  mixture  (85% H C 1 0 4  + 15% HN03)  were 

added t o  the samples i n  t e s t  tubes.  

The samples wi th  a c i d  mixture  were d iges t ed  on a sand ba th  a t  16OoC 

f o r  t h r e e  hours  . 
(c) 

(d )  A t  the  end of the d i g e s t i o n  per iod  t e s t  tubes were removed from the  

sand ba th  and cooled f o r  f i f t e e n  minutes .  

( e )  The volume i n  each t e s t  tube w a s  made u p  t o  1 0  m l .  wi th  de-mineral ized 

water. For the samples being analysed f o r  molybdenum, 1 m l .  of 1000 

p.p.m. Aluminum Chloride w a s  added i n  each t e s t  tube before  adding 

demineral ized water .  

( f )  The mixture  i n  the t e s t  tubes  w a s  capped and shaken v igorous ly ,  and 

then  allowed t o  s e t t l e .  

( g )  The samples were a s p i r a t e d  i n  a tomic abso rp t ion  spectrophotometer  w i t h  

proper  parameters ,  The concen t r a t ion  of each element w a s  determined 

by comparing wi th  a s e t  of known s tandards .  
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