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DEPARTMENT OF INDIAN AFFAIRS AND NORTHERN DEVELOPMENT 

Northern Mineral Exploration Program 

Note: 1. This sheet must accompany the application for assistance, 
2. It must be completed anew at the conclusion of the'approved exploration program to 

show actual expenditures, and is to be submitted under oath with the request for 
grant payment, 

3. " U n i t s " refers to units of performance such as feet of dri l l ing, line miles of surveys, 
hours of f ly ing time, etc. 

Property S i l v e r . & Spring .Group .Mineral . . claim Sheet No. ' . 105 / ;p r3 

Name of Company .S.'4 lY??:. . ?P?-*AV!S . ?. . V : . c ; L a t . M?.P.ZlJ{. Long.13.5?. 20* 
(N.P.L.) 

W 

Program to be carried out between Juno 1st , 1Q68 and September 30t\\ 1Q 68 

Mining Exploration Program 

1. (a) Consultants Fees 

(b) Field Supervision 

2. Mobilization and Demobilization 
of Program 

(a) Transportation 

(b) Freight . . . . 

(c) Road Construction 

3. Exploration Work 

(a) Mapping & Prospecting 

(b) Surveys 

( i ) Geological ; 

( i i ) Geophysical 

( i i i ) Geochemical 

( iv) Evaluation 

(c) Trenching 

(d) Dia. Drilling—(surface) 

(e) Shaft Sinking 

( f ) Underground Expl 

(i) Drifts & Crosscuts 

( i i ) Raising 

( i i i ) Dia. Dri l l ing 

(iv) Servicing , 

ESTIMATED 

Units Expenditure 

$ 450. 

300. 

( 1 ) 

300. 

500. 

250, 

50O. 

750 o 

1,750. 

su p p l i e s , t r a n s 

arid geochemical 

IAND 32-155 (5-53) 
4,£00, 

ACTUAL 

Units 

3 l i n e m i l e s -
dual frequency 
(100 samples 
(300 determinations 
50 hours, D~8 
bu l l d o z e r 

Expenditure 

$1,886,33 

Inspection 
Field Check 

630 400 

750,00 

3,059.55 

2,000.00 

Note ( 1 ) - Includes expenditures paid by Consul tant f o r 
— i p o r t a t i c n ? e t c . , and geophysica 

services. 

8 , 3 4 5 . 8 3 
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Mining Exploration Program 

A. Miscellaneous sampling 
and Assays. 

5. Camp Construction 

6. Camp Operation 

(a) Supplies .; 

(b) Heating 

(c) Maintenance 

7. Rental of Equipment 

8. Depreciation 

9. Major Transportation for 

Field Support or Service 

( i ) Fixed Wing Aircraft . . . 

( i i ) Rotary Wing Aircraft . . . 

10. Communications 

11. Other 

12. General and Administrative-
Expenses (includes head 
office and field office 
administration; attach l ist of 
details). 

TOTAL 

ESTIMATED 

Units Expenditure 

ACTUAL 

Units Expenditure 

Inspection 
Field Chad: 

$ 100, 

500, 

100. 

A d m i n i s t r a t i o n 
Trave1 
O f f i c e 

5,500, 

$ 214.00 

87.50 

620.00 

. 950.00 

150.00 

75.00 

70.65 

250.00 
4.19 

.10.767.22 

C e r t i f i e d that $10,767*22 have been expended on the S i l v e r and Spring 
Group Mineral Claims for the period June 1, 1968 to September 30, 1968. 

J . McDiarraid, 
President, 
S i l v e r Spring Mines Ltd. (N.P.L.) 

•Date • ; ' •. . , * ', -

Signed in the presence of 

/ 



L E G E N D 

S C A L E — ( Miles) 

10 

~~^T j Slate, chert ; quartzite, limestone 

I Q s | | Quartzite, slate, limestone 

U S 

C 0 

L S 

X 

Upper Schist: schist, qucrfzife, c-rit'. 
U S l , lower part includes limestone 

Central Ouartzife: thick - bedded 
quartzite. 

Lower Schist: schist/ phyllite 

Grit unit: quartzite, slGte, grit, 
limestone 

Gronodiorif e 

Don'iinonf foliation 

Operating mines of Unired Keno 

Hi I! Mines Ltd 

G.S . C . • Paper 6 5 - 1 F I G . 

SILVER S P R I N G M I N E S LTD. 

.LOCATION 

Mayo M . D - Y.T.  

MA P 

P . H Sevens ma C o n s u l t a n t s Ltd . March 19S£ 
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SUMMARY REPORT 

G e o l o g i c a l 

G e o p h y s i c a l 

and 

Geochemical 

work programs c o n d u c t e d 

d u r i n g t h e p e r i o d May 1 , 

1968 t o November"14, 1968, 

P . H . Sevensma. Ph.D., P. Enpr 

November 14, 1968. 

Thb re-Don has Deen examined ay 
t l i - Gioiocica. Evaluation Unit. ; 

Approve! ^ ^ e c i u i i c a l worth i>y: \ 

Approved as to cost in the a: • mourit 

H:-!DH:h!' M!NIN,3 MG! EER 

A '.j-apted as representation work 
under Section 53(4) Yukon Quails 
Mining Act. 



TABLE OF CONTENTS 

Page No. 

1. INTRODUCTION 1 

2. PROPERTY 1 

3. PHYSICAL WORK ' 2 

4. GEOPHYSICAL SURVEYS ' 3 

5. GEOCHEMICAL SURVEYS 3 - 5 

6. SUMMARY ' . .. 5' 

7. - RECOMMENDATIONS 5 & 6 

FIGURES 

F i g . 1 . S o i l Samples, Z i n c P l o t (1"== 200') 

2. " " Lead P l o t ( 1 " = 200') 

'3. " " Copper P l o t ( 1 " = 200') 

4. " " A r s e n i c P l o t ( 1 " . = 200') 

5. EM Survey, P r o f i l e s - s t a t i o n NPG 

6. " " P r o f i l e s - s t a t i o n NPM 

7. " " Con d u c t o r Response 

APPENDICIES • 

* APPENDIX "A" - " P r e l i m i n a r y R e p o r t " S i l v e r & S p r i n g C l a i m Groups 

APPENDIX "B" - G e o p h y s i c a l R e p o r t - John.:S. Brock 

* R e v i s e d G e o l o g i c a l and C l a i m Maps i n c l u d e d 



SILVER SPRING MINES LTD. 

S i l v e r and S p r i n g C l a i m Groups  

L a t . 64° 0-2'N., Long. 135° 20fW.  

Mayo M.D., Yukon T e r r i t o r y 

1. INTRODUCTION 

D u r i n g t h e p e r i o d between June and September o f 1968, 

S i l v e r S p r i n g Mines L t d . c o n d u c t e d a program o f e x p l o r a t i o n work 

on t h e S i l v e r - S p r i n g c l a i m group. 

F i e l d o p e r a t i o n s were managed by Mr. J. S t r e b c h u k , a 

d i r e c t o r o f t h e company w e l l v e r s e d i n t h e o p e r a t i n g problems 

u n i q u e t o t h i s a r e a o f t h e Yukon. A w e l l e q u i p p e d t r a i l e r camp 

p r o v i d e d a c o n v e n i e n t base f o r work on t h i s and o t h e r m i n e r a l 

c l a i m h o l d i n g s o f t h e company. Work was s t a g e d t o t a k e maximum 

advantage o f t h e r e l a t i v e l y s h o r t f i e l d season. 

2. PROPERTY 

The t w e l v e o r i g i n a l c l a i m s on t h i s g r o u p were i n c r e a s e d 

t o 38 f u l l s i z e c l a i m s and two f r a c t i o n a l c l a i m s . C laims c o v e r i n g 

t h e a r e a i n w h i c h work was p e r f o r m e d 'were s u r v e y e d by c h a i n and 

compass and a r e p l o t t e d on t h e v a r i o u s maps p r e p a r e d . I t i s 

u n d e r s t o o d t h a t a l l c l a i m s were s t a k e d o r a c q u i r e d b y - o r f o r t h e 

company and have now been t r a n s f e r r e d t o t h e company. A l l c l a i m s 

a ppear on c l a i m map 105 -D-3, McQuesten Lake, and a r e r e c o r d e d as 

f o l l o w s : 

C l a i m Name Gr a n t No's. Renewal Date 
S i l v e r No. 1 - 8 83758 t o 83765 i n c l . November 9, 1969 
S i l v e r No. 9 - 16 Y14950 t o Y14957 i n c l . June 12, 1969 

S i l v e r No. 17 - 24 Y14990 t o Y14997 i n c l . June 13, 1969 

S p r i n g No. 1 - 4 Y6575 t o Y6578 i n c l . November 9, 1969 
S p r i n g No. 5 - 12 Y14942 t o Y 14949 i n c l . June 12, 1969 

S p r i n g F r a c t i o n No. 1 Y26614 J J u l y 23, 1969 

S p r i n g F r a c t i o n No. 2 Y26615 J u l y 23, 1969 

S p r i n g No. 1 3 — 14 Y26616 t o Y26617 i n c l . J u l y 23, 1969 
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3. PHYSICAL WORK ( l i n e c u t t i n g and b u l l d o z e r o p e r a t i o n s ) 

24,200 f e e t o f s u r v e y l i n e were hand c u t and p i c k e t t e d 

a t 100 f o o t i n t e r v a l s t o p r o v i d e c o n t r o l f o r subsequent work. 

A s u b s t a n t i a l amount o f two w h e e l d r i v e road was 

c o n s t r u c t e d on t h e p r o p e r t y by o t h e r i n t e r e s t s d e v e l o p i n g a m i n i n g 

p r o p e r t y t o t h e n o r t h o f t h i s c l a i m group. . T h i s r o a d proved o f 

v a l u e i n p r o v i d i n g improved a c c e s s i b i l i t y and i n t h e exposures o f 

m i n e r a l s o i l and bedrock o c c u r r i n g i n a l l t h e c u t s . No.costs t o 

" S i l v e r S p r i n g Mines L t d . were i n c u r r e d by t h i s v/ork. 

A D8H b u l l d o z e r was employed i n t h e l a t e r p a r t o f June 

and e a r l y J u l y t o s t r i p and t r e n c h a r e a s where i n i t i a l g e o c h e m i c a l 

r e s u l t s has suggested s i g n i f i c a n t m e t a l c o n c e n t r a t i o n s i n t h e s o i l . 

I t s h o u l d be n o t e d t h a t t h e presence o f perma f r o s t under a n 

i n s u l a t i n g l a y e r o f muskeg and o r g a n i c "muck" p r e c l u d e d t h e p r a c t i c a l ! 

t r e n c h i n g o f any a r e a u n l e s s s u f f i c i e n t t i m e f o r t h a w i n g was a l l o w e d . 

A number o f a r e a s , as shown on t h e a t t a c h e d g e o c h e m i c a l maps, were 

s t r i p p e d and s e v e r a l t r e n c h e s were c o m p l e t e d t o bedrock. One deep 

t r e n c h on a n a r e a p r e v i o u s l y s t r i p p e d r e q u i r e d t h e e x c a v a t i o n o f 

a b o u t 2,000 c u b i c yds. o f p a r t i a l l y f r o z e n s o i l and g l a c i a l g r a v e l 

t o expose a p p r o x i m a t e l y 100 f e e t o f t h e u n d e r l y i n g r o c k . 

S e v e r a l o l d t r e n c h e s and a w e l l c o n s t r u c t e d c a b i n l o c a t e d 

j u s t o f f t h e g r i d t o t h e e a s t o f l i n e 12+OON were l o c a t e d d u r i n g t h e 

c o u r s e o f t h e c u r r e n t work, b u t no m i n e r a l i z a t i o n o f i n t e r e s t was 

found' i n t h e o l d w o r k i n g s . 

S u b - a n g u l a r f l o a t f r a g m e n t s c a r r y i n g m i n o r amounts o f 

p y r i t e , s i d e r i t e , a r s e n o p y r i t e and c h a l c o p y r i t e were l o c a t e d a t 

s e v e r a l p o i n t s i n t h e g e n e r a l v i c i n i t y o f t h e b a s e - l i n e and l i n e 

4+00 n o r t h . 



4. GEOPHYSICAL SURVEYS 

A s e p a r a t e r e p o r t , a t t a c h e d a s Appendix A, by John S. 

Bro c k , d a t e d October 3 1 , 1968, summarizes t h e r e s u l t s o f an EM 16 

s u r v e y conducted o v e r p a r t o f t h e c l a i m group. I t w i l l be n o t e d 

t h a t low f r e q u e n c y , h o r i z o n t a l l o o p , EM s u r v e y s would be r e q u i r e d 

t o f u r t h e r e v a l u a t e t h e c o n d u c t i v e zones d e t e c t e d by t h i s method. 

P l o t s o f t h e in-phase and q u a d r a t u r e response a t a l l 

s t a t i o n s and f o r b o t h f r e q u e n c i e s a r e e n c l o s e d t o g e t h e r w i t h an 

i n t e r p r e t i v e p l o t o f s t r o n g and weak c o n d u c t o r s . 

5. GEOCHEMICAL SURVEYS 

( a ) Method and a n a y l y t i c a l p r o c e d u r e s 

» P r i o r t o t h e commencement o f t h e f i e l d program, 

a r e v i e w o f p e r t a i n e n t d a t a was i n c o r p o r a t e d i n a r e p o r t 

d a t e d May 22, 1968, p r e p a r e d under my s u p e r v i s i o n . T h i s 

r e p o r t i s a t t a c h e d as Appendix 4. Maps accompanying t h i s 

r e p o r t were r e v i s e d t o i n c o r p o r a t e changes r e s u l t i n g f r o m 

t h e season's a c t i v i t y and w i l l b e j f o u n d w i t h t h e p r e s e n t 

t e x t i n r e v i s e d f o r m . 

The g e o c h e m i c a l program was i n i t i a t e d by s e l e c t i n g 

s o i l samples f r o m v a r i o u s d e p t h s and s o i l t y p e s up s l o p e f r o m 

t h e gossan zone. T h i s work sug g e s t e d a s t r o n g l a t e r a l z o n i n g 

i n f l u e n c e d o n l y t o a l i m i t e d e x t e n t by t h e o t h e r v a r i a b l e s . 

Based on the s e r e s u l t s a more e x t e n s i v e g r i d c o n t r o l l e d s u r v e y 

was cond u c t e d . Some d i f f i c u l t y w i t h perma f r o s t was e n c o u n t e r e d 

w h i c h r e s u l t e d i n m i x i n g o f o r g a n i c and m i n e r a l s o i l s i n many 

o f t h e samples. E s t i m a t e s on t h e o r g a n i c c o n t e n t , w h i c h v a r i e d 

f r o m 15 t o 50%, showed no d i r e c t r e l a t i o n s h i p t o heavy m e t a l 
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c o n t e n t . I t was however, n o t e d t h a t where samples h i g h i n 

o r g a n i c m a t t e r were i g n i t e d t o 600° C and d i g e s t e d i n c h l o r a t e 

mix, a h i g h e r copper v a l u e was o b t a i n e d . R e s u l t s used i n t h e 

d i s t r i b u t i o n maps were based on a n a l y t i c a l r e s u l t s f r o m t h e 

W h i t e h o r s e Assay O f f i c e w h i c h employed p e r c l o r i c a c i d d i g e s t i o n 

and A t o m i c A b s o r b t i o n a n a l y s i s . A r s e n i c a n a l y s e s was p e r f o r m e d 

by Coast E l d r i d g e P r o f e s s i o n a l S e r v i c e s D i v i s i o n o f Vancouver, 

B.C. a f t e r p r e p a r a t i o n by t h e W h i t e h o r s e Assay O f f i c e . A t o t a l 

e x t r a c t i o n method was used f o r a r s e n i c , 

( b ) R e s u l t s 

R e s u l t s were r e c o r d e d on maps drawn t o a s c a l e o f 

1 " = 200'. E x a m i n a t i o n o f t h e s e r e s u l t s r e v e a l e d a degree o f 

c o i n c i d e n c e betv/een t h e h i g h e s t l e a d , z i n c and copper v a l u e s . 

I n g e n e r a l , t h e peak v a l u e s f o r t h e s e m e t a l s were below l e v e l s 

e x p e c t e d i n c l o s e p r o x i m i t y t o v e i n d e p o s i t s . The h i g h 

t h r e s h o l d v a l u e s do suggest t h a t a m a j o r s o u r c e c o u l d be l o c a t e d 

somewhere i n t h e g e n e r a l a r e a . No d e f i n i t e p a t t e r n c o u l d be 

drawn f r o m s i l v e r r e s u l t s and a n a l y s e s f o r t h i s element were 

d i s c o n t i n u e d . A r s e n i c was employed as a " p a t h f i n d e r e l e m e n t " 

f o r d i l v e r - g o l d v e i n s . The anomalous t r e n d r e v e a l e d by t h i s 

e l e m e n t o u t l i n e d a zone a d j a c e n t t o a s m a l l p o r p h y r y dyke. 

A r s e n o p y r t i e was o b s e r v e d i n a n i r r e g u l a r q u a r t z v e i n w i t h i n 

t h e p o r p h y r y mass a t a p o i n t near s t a t i o n 7+00E on l i n e 4+00N. 

Assays f r o m t h i s v e i n and t h e a d j a c e n t h o s t r o c k were r e p o r t e d 

as f o l l o w s on Whiteho r s e Assay O f f i c e C e r t i f i c a t e #4525-3:— 

Sample No. Au o z / t . Ag % Pb % Cu D e s c r i p t i o n 

14152 T r . 1.44 T r . _ m i n e r a l i z e d v e i n . 

14153 T r . .14 T r . T r . w a l l r o c k . 

14155 • T r . .10 - - u n m i n e r a l i z e d v e i n . 



D u r i n g a n e x a m i n a t i o n o f t h i s p r o p e r t y on J u l y 16, 

1968, th e w r i t e r t o o k t h r e e s o i l samples f r o m s e l e c t e d a r e a s . 

The r e s u l t s o f t h i s t e s t were as f o l l o w s : 

Number and o z / t . o z / t . P. P.M. P.P.M. P.P.M. 

D e s c r i p t i o n Au. Cu. Pb. Zn. L o c a t i o n 

60 Sx>il - 8' deep T r . .32 488 88 600 3+60W, 4+00N 

61 Stream s i l t T r . .32 40 24 168 21+50N 

62 C l a y - g o s s a n T r . .62 28 288 1,000 Gossan N. o f 

6. SUMMARY 

The e x t e n s i v e gossan zone c a r r y i n g heavy m e t a l v a l u e s v/hich 

f i r s t a t t r a c t e d i n t e r e s t t o t h i s a r e a has n o t as y e t been s a t i s f a c t o r i l y 

e x p l a i n e d . T h a t t h e s o u r c e l i e s up s l o p e and t o t h e n o r t h i s c l e a r l y 

e v i d e n t . G l a c i a l a g e n c i e s a r e however, i n d i c a t e d as h a v i n g p l a y e d a 

r o l e i n t r a n s p o r t i n g t h e s o u r c e m a t e r i a l . I n f o r m a t i o n g a i n e d t o d a t e 

does n o t p r o v i d e s u f f i c i e n t d a t a f o r a s c r i b i n g a p o s i t i v e p o t e n t i a l 

t o t h i s a r e a . The f a v o u r a b l e g e o l o g y and p o s i t i v e g e o c h e m i c a l r e s u l t s 

do however, w a r r a n t f o l l o w - u p work on a r e c o n n a i s s a n c e b a s i s i n t h e 

a r e a up s l o p e and t o t h e n o r t h o f t h e p r e s e n t g r i d . S t r i p p e d a r e a s 

s h o u l d be examined and sampled t o c o n f i r m and e x t e n d p r e s e n t t r e n d s . 

G e o l o g i c a l mapping s h o u l d be employed t o e s t a b l i s h l i t h o l o g i c b o u n d a r i e s . 

~~ Encouragement i n any o f t h i s work would w a r r a n t t h e 

i m p l e m e n t a t i o n o f a d e t a i l e d program u t i l i z i n g h o r i z o n t a l l o o p EM and 

ground m a g n e t i c s u r v e y s . 

7. RECOMMENDATIONS 

The ease o f acc e s s and c l o s e p r o x i m i t y t o o t h e r h o l d i n g s 

o f t h e company suggest t h a t work be c o n t i n u e d on a low p r i o r i t y b a s i s . 

The f o l l o w i n g c o s t e s t i m a t e i s p r o v i d e d as a g u i d e t o work c o n d u c t e d 

i n t h i s manner: 

G e o l o g i c a l Mapping and P r o s p e c t i n g 

5 man'days & $75.00 per day $375.00 



6. 

S o i l and S i l t S a m p l i n g 

100 samples @ $5.00 per sample $500.00 

G e o p h y s i c a l Surveys (see summary) 

5 l i n e m i l e s @ $150.00 per m i l e 750.00 

T r a n s p o r t a t i o n and Accommodation Expense 

15 man days p l u s t r u c k r e n t a l , a i r - f a r e , e t c . 625.00 

C o n s u l t i n g Fees, Expenses 

(Review o f d a t a ) 250.00 

C o n t i n g e n c i e s a t 20% 500.00 

Recommended Budget $3,000.00 

I t i s suggested t h a t t h e e x p e n d i t u r e s o f t h i s sum s h o u l d 

p r o v i d e s u f f i c i e n t d a t a on v/hich t o r e a c h a d e c i s i o n on t h e m e r i t 

o f r e t a i n i n g t h i s p r o p e r t y . 

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

P.H. Sevensma, Ph.D., P.. Eng. 



APPENDIX "A" 

SILVER SPRING MINES LTD. 

SILVER & SPRING CLAIM GROUPS 

L a t . 64° 02' N., Long. 135° 20'W 

Mayo M.D., Yukon T e r r i t o r y 

P r e p a r e d by H. S. A i k i n s 

Under t h e D i r e c t i o n o f P.H. Sevensma, Ph.D., P.Eng. 

P. H. SEVENSMA CONSULTANTS LTD. 
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LOCATION 

The t w e l v e c l a i m s c o m p r i s i n g t h i s group a r e l o c a t e d 

n o r t h - e a s t o f Hanson Lake and e x t e n d up t h e west f l a n k o f Fo r b e s 

H i l l i n t h e D a v i d s o n r a n g e . The p r o p e r t y l i e s some n i n e m i l e s i n 

a n o r t h e r l y d i r e c t i o n f r o m t h e p r e s e n t l y d e v e l o p e d p r o p e r t i e s i n t h e 

Elsa-Keno H i l l camp. A t o t e r o a d c o n n e c t s t h e p r o p e r t y w i t h t h e 

government m a i n t a i n e d highways i n t h e a r e a . The Community o f 

Mayo, some 35 m i l e s t o t h e s o u t h , s e r v e s as t h e l o c a l c e n t r e f o r 

s u p p l i e s , c ommunication and t r a n s p o r t a t i o n . 

PROPERTY 

R e f e r t o p r e v i o u s r e p o r t by P.H. Sevensma, A p r i l 4, 1968. 

CLIMATE AND TOPOGRAPHY 

W h i l e t h e y e a r r o u n d c l i m a t e i s b e s t d e s c r i b e d as 

• r i g o r o u s t h e n e a r l y c o n t i n u o u s d a y l i g h t d u r i n g t h e s h o r t , warm 

summer p r o v i d e s an e x c e l l e n t e n v i r o n m e n t f o r m i n e r a l e x p l o r a t i o n 

a c t i v i t i e s . R a i n f a l l i s moderate. 

The i r r e g u l a r presence o f p e r m a f r o s t , t h e p r e v a l e n c e o f 

g l a c i a l t i l l and d e b r i s , and t h e immature s o i l development and 

presen c e o f " b l a c k muck" o f l a r g e l y o r g a n i c o r i g i n a r e f a c t o r s w h i c h 

g r e a t l y i n f l u e n c e t h e e f f e c t i v e n e s s o f e x p l o r a t i o n methods employed. 

SURFICIAL GEOLOGY 

F i g . l , d e r i v e d f r o m Map 1172A accompanying G.S.C. 

B u l l e t i n 136, shows t h e p r i n c i p a l f e a t u r e s w h i c h s h o u l d r e c e i v e 

c o n s i d e r a t i o n i n t h e f u r t h e r s t u d y o f t h i s a r e a . I t i s n o t e d t h a t 

t h e v a l l e y f l o o r i s h e a v i l y d r i f t c o v e r e d and t h a t p a r t i a l l y r e w o r k e d 



G l a c i a l d e p o s i t s e x t e n d u p - s l o p e t o a l m o s t 3000 f t . e l e v a t i o n i n t h e 

v i c i n i t y o f t h e c l a i m group. L a y e r s o f t i l l , sand and g r a v e l o f v a r i a b l e 

t h i c k n e s s , d e p o s i t e d by t h e r e t r e a t i n g v a l l e y g l a c i e r e x t e n d t o t h e 

l a t e r a l m oraine shown near t h e 4000 f o o t c o n t o u r . 

GEOLOGY 

R e g i o n a l mapping by t h e G e o l o g i c a l s u r v e y i n d i c a t e s t h e 

a r e a t o be u n d e r l a i n by s c h i s t s , t h i n - b e d d e d q u a r t z i t e s , and p h y l l i t e s 

o f t h e " l o w e r s c h i s t f o r m a t i o n " . Three o c c u r e n c e s o f " g r e e n s t o n e " 

o c c u r on, o r a d j a c e n t t o , t h e c l a i m group. The p r e s e n t owners r e p o r t 

a l i m o n i t i c gossan zone 200 f e e t w i d e by 1,500 f e e t l o n g presumably 

near t h e s p r i n g i n d i c a t e d as l o c a t i o n 2 on f i g u r e 2. Assays f r o m 

t h i s m a t e r i a l by the. ownners, r e t u r n e d v a l u e s o f .5 oz. Au./T, and 

.5 oz. Ag./T. A t t e n t i o n i s a l s o drawn t o t h e presence o f o l d c l a i m 

p o s t s and c a b i n s s u g g e s t i n g p r o s p e c t i n g a c t i v i t i e s and p o s s i b l y o l d 

Workings as y e t u n l o c a t e d . 

GEOCHEMISTRY 

„ The g e o c h e m i s t r y , and t h e s i g n i f i c a n c e o f s t r e a m s i l t 

s a m p l i n g r e s u l t s , i n t h e v i c i n i t y o f t h e l e a d - z i n c - s i l v e r d e p o s i t s 

o f t h e Keno h i l l a r e a has r e c e i v e d much a t t e n t i o n f r o m members o f 

t h e G e o l o g i c a l Survey o f Canada. F r e q u e n t r e f e r e n c e has been made t o 

d a t a o b t a i n e d i n f i e l d and l a b r a t o r y s t u d i e s and t o c o n c l u s i o n s and 

recommendations by t h e a u t h o r s o f th e s e s t u d i e s . 

W i t h r e f e r e n c e t o i r o n s p r i n g s , B o y l e s t a t e s on page 186 

o f B u l l e t i n I I I : -



" I f t h e g e o c h e m i c a l p r o s p e c t o r f i n d s i r o n s p r i n g s i n an 

a r e a he s h o u l d c a r e f u l l y c o n s i d e r t h e t o p o g r a p h i c l o c a t i o n .of t h e 

s p r i n g s and t h e p o s s i b l e s o u r c e s o f t h e c o n t a i n e d m e t a l s . I n some 

p l a c e s i r o n s p r i n g s a r e c l o s e l y r e l a t e d t o l o d e s and a r e , t h e r e f o r e , 

good i n d i c a t o r s ; i n o t h e r p l a c e s t h e s p r i n g s may l i e some d i s t a n c e , 

g e n e r a l l y d o w n h i l l , f r o m t h e l o d e s . I n t h e l a t t e r , t h e w a t e r c a r r y i n g 

t h e m e t a l has e n t e r e d m i n e r a l i z e d zones and l o d e s a t h i g h e r e l e v a t i o n s 

and has m i g r a t e d d o w n h i l l a l o n g u n d e r g r o u n d f r a c t u r e s and f a u l t s . 

F u r t h e r m o r e , t h e f r a c t u r e s and f a u l t s f r o m w h i c h t h e s p r i n g s i s s u e 

may n o t be t h e ones c o n t a i n i n g t h e l o d e s b u t may be s u b s i d i a r y f a u l t s 

o r f r a c t u r e s o r p o s t - o r e f a u l t s . There may be two sou r c e s f o r t h e 

z i n c and o t h e r m e t a l s i n t h e s p r i n g s . The m e t a l i s d e r i v e d e i t h e r 

f r o m o x i d a t i o n o f l o d e s o r f r o m t h e o x i d a t i o n o f s u l p h i d e s s c a t t e r e d 

i n t h e c o u n t r y r o c k o r a l o n g s p a r s e l y m i n e r a l i z e d f a u l t s and f r a c t u r e s . 

There i s no way o f d e t e r m i n i n g w h i c h s o u r c e i s t h e main c o n t r i b u t o r . 

From t h e r e s e a r c h c a r r i e d o u t on t h e i r o n s p r i n g s i n t h e Keno H i l l -

Galena H i l l a r e a i t w o u l d appear t h a t t h o s e c a r r y i n g a h i g h manganese 

c o n t e n t and a c o n c e n t r a t i o n o f z i n c i n excess o f 0 . 0 5 ppm d e r i v e t h e i r 

z i n c and manganese m a i n l y f r o m s i d e r i t e - g a l e n a - s p h a l e r i t e l o d e s o r 

m i n e r a l i z e d zones. T h i s may n o t a l w a y s be so, and a r e a s a r o u n d a l l 

i r o n s p r i n g s o r c o n g l o m e r a t e s s h o u l d be c a r e f u l l y p r o s p e c t e d , e s p e c i a l l y 

i f t h e w a t e r o r t h e m a t e r i a l p r e c i p i t a t e d c o n t a i n s d e t e c t a b l e amounts 

o f z i n c , c o p p e r , o r o t h e r m e t a l s . " 

G e n e r a l o b s e r v a t i o n s on t h e b e h a v i o r o f t h e heavy m e t a l s 

may be summarized as f o l l o w s : -

A. S o i l Type 

B o t h r e s i d u a l s o i l s , o v e r l y i n g t h e r o c k s f r o m w h i c h t h e y were 

. d e r i v e d , o r t r a n s p o r t e d downslope by s o i l c r e e p , and t r a n s p o r t e d s o i l s -



g l a c i a l t i l l and f l u v i a l sands and g r a v e l - may o c c u r o v e r t h e a r e a 

o f i n t e r e s t . L o w - l y i n g , p o o r l y d r a i n e d ground and n o r t h s l o p e s c a r r y 

a c o v e r of. b l a c k o r g a n i c muck. The s o i l s e x h i b i t a poor p r o f i l e 

d e v e l o p m e n t , p a r t i c u l a r l y when u n d e r l a i n by p e r m a f r o s t . I n many a r e a s 

t h e p r o f i l e has been d i s t u r b e d by f r o s t b o i l i n g and s o l i f l u c t i o n . 

The mucks a r e shown t o have a h i g h a b s o r p t i o n c a p a c i t y f o r z i n c & 

c o p p e r , and s i l v e r when o v e r l y i n g g l a c i a l t i l l . 

B. M a j o r C o n s t i t u e n t Elements as I n d i c a t o r s . 

( 1 ) Copper: Not g e n e r a l l y s u i t a b l e due t o i t s low average c o n t e n t 

i n t h e l o d e d e p o s i t s and low m o b i l i t y i n t h e ground w a t e r 

system where c o n d i t i o n s o f n e u t r a l o r a l k a l i n e Ph. p r e v a i l . 

Copper v a l u e s may however be s i g n i f i c a n t a d j a c e n t t o gossan 

zones where more a c i d c o n d i t i o n s w o u l d p r e v a i l . 

( 2 ) Z i n c : Much z i n c d e r i v e d f r o m v e i n zones has been d i s p e r s e d 

i n t o t h e ground w a t e r system and due t o i t s h i g h r e l a t i v e 

m o b i l i t y may be l o c a t e d a t some d i s t a n c e f r o m t h e s o u r c e . 

C a r e f u l e x a m i n a t i o n o f t h e d i s p e r s i o n p a t t e r n o f t h i s e l e m e n t , 

i s e s s e n t i a l . 

( 3 ) Lead: Very l i t t l e l e a d i s d i s p e r s e d i n t o the- ground w a t e r 

system, whereas s o i l s a d j a c e n t t o o x i d i z e d s u l p h i d e zones 

show a marked e n r i c h m e n t i n l e a d . The upward m i g r a t i o n o f 

l e a d i o n s i s impeded by g l a c i a l t i l l and samples s h o u l d be 

t a k e n f r o m t h e g r e a t e s t p o s s i b l e d e p t h i n s o i l o f t h i s t y p e . 

Lead i s an e x c e l l e n t i n d i c a t o r f o r t h e l o c a t i o n o f v e i n d e p o s i t s . 

^4) S i l v e r : From a p r o s p e c t i n g v i e w p o i n t s i l v e r behaves i n a manner 

s i m i l a r t o l e a d and s h o u l d be employed i n t h e same manner as l e a d . 



C. M i n o r Elements as I n d i c a t o r s 

B o t h a r s e n i c and an t i m o n y c o n t e n t may be used t o i n d i c a t e 

t h e presence o f v e i n s and w e l l d e f i n e d a n o m a l i e s s l i g h t l y o f f s e t , 

d ownslope, a r e c l e a r l y shown by t e s t t r a v e r s e s . Manganese 

p r o v i d e s a l e s s d e f i n i t e i n d i c a t o r w i t h anomalous v a l u e s g e n e r a l l y 

a b o u t 200% o f background. Cadmium c o n t e n t i s t o o low t o be o f 

p r a c t i c a l use i n a s o i l s u r v e y o f t h i s t y p e . 

SUMMARY 

R e s u l t s o f s t r e a m sediment s a m p l i n g by t h e G.S.C. as shown 

i n F i g . 2 a r e o f i n t e r e s t when viewed i n t e r m s o f t h e p o s s i b l e s i g n i f i ­

cance o f an e x t e n s i v e gossan zone d e v e l o p i n g f r o m t h e o x i d a t i o n o f an 

u n d e r l y i n g v e i n zone. The depthand n a t u r e o f t h e s u r f i c i a l d e p o s i t s 

i s c l e a r l y a s i g n i f i c a n t f a c t o r i n a t t e m p t i n g t o d e f i n e t h e s o u r c e 

o f m e t a l s o c c u r i n g i n t h e ground w a t e r system. 

The u n d e r l y i n g s c h i s t s a r e n o t r e g a r d e d as a f a v o u r a b l e h o s t 

f o r d e p o s i t s o f co m m e r c i a l s i z e i n t h e Galena H i l l - K e n o H i l l b e l t b u t 

as a somewhat d i f f e r e n t t e c t o n i c p a t t e r n may p r e v a i l i n t h i s a r e a 

t h e p o s s i b i l i t y o f w o r k a b l e d e p o s i t o c c u r i n g i n t h i s a r e a c a n n o t be 

e l i m i n a t e d . 

The r e p o r t e d g o l d v a l u e s a r e o f c o n s i d e r a b l e i n t e r e s t and 

t e n d t o sug g e s t t h e p o s s i b i l i t y o f Q u a r t z - A r s e n o p y r i t e - G o l d v e i n 

s t r u c t u r e s r e l a t e d t o t h e g r a n o d i o r i t e s as fou n d i n D u b l i n G u l c h and on 

Keno and Galena H i l l s . A r s e n i c v a l u e s i n t h e s t r e a m sediment samples 

t e n d t o c o n f i r m t h i s h y p o t h e s i s . 



REC OMME NDAT IONS 

I t i s suggested t h a t a base l i n e p a r a l l e l t o t h e s u r f a c e 

c o n t o u r s be c u t a t a p o i n t above t h e gossan zone and e x t e n d i n g o v e r 

t h e l e n g t h o f t h e e x i s t i n g c l a i m b l o c k . G r i d l i n e s a t 400' i n t e r v a l s 

s h o u l d be t u r n e d o f f a t r i g h t a n g l e s and e x t e n d e d down and a c r o s s 

t h e m e l t w a t e r c h a n n e l . The l i n e s c o u l d be ex t e n d e d up s l o p e f o r a 

d i s t a n c e o f a t l e a s t 2000 f e e t . P i c k e t s s h o u l d be l o c a t e d a t 100' 

i n t e r v a l s . 

C a r e f u l p r o s p e c t i n g w i t h i n t h i s a r e a s h o u l d be c o n d u c t e d t o 

e s t a b l i s h a r e a s o f o u t c r o p and t o l o c a t e a n g u l a r f l o a t b r o u g h t up by 

f r o s t a c t i o n . 

An o r i e n t a t i o n s o i l s a m p l i n g program on t h e p e r i p h e r y o f t h e 

gossan zone and f r o m s e l e c t e d l o c a t i o n s up s l o p e s h o u l d be co n d u c t e d 

t o e v a l u a t e t h e e f f e c t i v e n e s s o f t h i s t o o l i n f u r t h e r work and t o 

c o n f i r m " t h e e a r l i e r r e s u l t s . 

F a v o u r a b l e r e s u l t s i n t h e above work w o u l d n e c e s s i t a t e a 

comprehensive s o i l s a m p l i n g program t o d e t a i l a n o m a l i e s . G e o p h y s i c a l 

methods s h o u l d be c o n s i d e r e d i f a l e a d - z i n c - s i l v e r o c c urence i s 

i n f e r r e d . 

B u l l d o z e r t r e n c h i n g may be w a r r a n t e d a t any s t a g e a f t e r 

g e n e r a l t a r g e t a r e a s have been d e f i n e d . 

The program s h o u l d be reviev/ed a f t e r an i n i t i a l e x p e n d i t u r e 

o f t h e $3,000;00 s p e c i f i e d i n t h e p r e v i o u s r e p o r t . 

R e s p e c t f u l l y s u b m i t t e d , M 0 N 

H. S, A i k i n s 

P. H. B.ev0nsma~f Ph'.D. . P.Eng. 



CERTIFICATE 

I , PETER H. SEVENSMA, o f Vancouver, B. C. do hereby c e r t i f y t h a 

" 1 . I am a g r a d u a t e o f t h e U n i v e r s i t y o f Geneva, S w i t z e r l a n d , 

( P h y s i c s and C h e m i s t r y , 1937; Geology and M i n e r a l o g y , 1937) 

where I o b t a i n e d my Ph.D. i n G e o l o g i c a l and M i n e r a l o g i c a l 

S c i e n c e s i n 1941. 

2. I am a C o n s u l t i n g E n g i n e e r and a r e g i s t e r e d member i n good 

s t a n d i n g o f t h e A s s o c i a t i o n o f P r o f e s s i o n a l E n g i n e e r s o f 

B r i t i s h Columbia and o f t h e A s s o c i a t i o n o f P r o f e s s i o n a l 

E n g i n e e r s o f Yukon T e r r i t o r y . 

3. From F e b r u a r y 1948 u n t i l December 1965, I have been engaged 

c o n t i n u o u s l y i n m i n i n g and e x p l o r a t i o n g e o l o g y i n t h e employ 

o f Cominco L i m i t e d . As a S e n i o r E x p l o r a t i o n G e o l o g i s t , I 

have worked e x t e n s i v e l y b o t h i n E a s t e r n and Western Canada. 

•4. I p e r s o n a l l y examined t h e p r o p e r t y r e f e r r e d t o i n t h i s 

r e p o r t on J u l y 16, 1968, and am w e l l a c q u a i n t e d w i t h a 

number o f nearby p r o p e r t i e s w i t h i n t h e Mayo camp, i n c l u d i n g 

t h e o p e r a t i n g mines. 

5. I have n o t r e c e i v e d , n o r do I e x p e c t t o r e c e i v e o r a c q u i r e , 

d i r e c t l y o r i n d i r e c t l y , any i n t e r e s t i n any o f t h e p r o p e r t i e s 

o r s e c u r i t i e s o f S i l v e r S p r i n g Mines L t d . 

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

P.H. Sevensma, Ph.D., P. Eng. 

PHS/dk 

November 14, 1968. 

Vancouver, B. C. 



l ied R & e k _ ( j e o l o ^ y 

Me ta - - D i o r i t e , me ta »ga bb r o ( G r e e n s t o n e ) IA < \/>} 

G r a p i i i t i c s c h i s t , t b . q t / . i t e , q t z - m i c a s c h i s t 

P h y l l i t e , c a l c - ' s e n i s t a n d q t / . i t e ' 

( l o v / e r s c h i s t f o r m a t i o n . ) 

F i e f . Geo l o g y G . S . C . B u l l e t i n H i R e v i s e d November , 196S 

S u r f i c i a l Geo 1 , ; G . S . C . L ' u l i & t i n 136 
s L V E R S P R I N G Ml NES LTD 

Scale — ( Miles) Mayo 

Geological Plan 
M.D.—-Y.T. 106 - D - 3 

! 

-=1 p | G J P. H. Sevensma Consulfanf s L t d - March 1968 



V a l u e s in p. p. m. in 

Stream and Spr ing Sediments 

O 
O 
o 
o 
o 
o 
o 

As. Ag. Cu. Pb. Zn. Sb. Mo. 

1 
2 
3 
4 
5 
6 
7 

24 *- 310 2.5 1 
2 
3 
4 
5 
6 
7 

2 *- X 1000 -4-
1 
2 
3 
4 
5 
6 
7 

1 6 „ 5 i 30 2.5 

1 
2 
3 
4 
5 
6 
7 

24 . 5 110 2.5 

1 
2 
3 
4 
5 
6 
7 

2 — X 7 0 2.5 

1 
2 
3 
4 
5 
6 
7 

2 — 5 100 2.5 

1 
2 
3 
4 
5 
6 
7 32 10 120 2.5 

1 
2 
3 
4 
5 
6 
7 l a i r a b o u n d a r i e s r e v i s e d November, 196 

x 
+ 

Concentration less than 1.0 p. p.m. 
I I 0.5 p.p.m. 
" 5.0 p.p.m. 
" 2 .5 p.p.m . 

R ef: Spr ing 6 S f ream Sediment Study 
| Keno Hill Area , C . F . Gieason . 

Scale —(miles) 
0_ ^2 ! 

S! L V E R S P R I N G MINES LTD .! 

S T R E A M S E D I M E NT S A M P L I N G . \ 

Mayo M.D .— Y.T. I O b - O - 3 _.. 

F I G . 2 P.H. S evensma Consultants L t d - March 1968 





GEOPHYSICAL REPORT 

EM 16 (VLF-EM) ELECTROMAGNETIC SURVEY 

SILVER AND SPRING 

MINERAL CLAIMS 

N.T.S. 105-M 

Y u k o n T e r r i t o r y 

By 

JOHN S. BROCK 

O c t o b e r 31,19 68 



INTRODUCTION 

A Ronka EM 16 e l e c t r o m a g n e t i c s u r v e y was c o n d u c t e d o v e r t h e 

S i l v e r a nd S p r i n g M i n e r a l C l a i m s o f S i l v e r S p r i n g M i n e s L t d . 

d u r i n g June 1968. I n c o n j u n c t i o n w i t h an e x p l o r a t i o n a n d 

d e v e l o p m e n t p r o g r a m c o n s i s t i n g o f g e o l o g i c m a p p i n g , g e o c h e m i c a l 

s u r v e y s a n d b u l l d o z e r t r e n c h i n g ; 14,300 f t . o f e l e c t r o m a g n e t i c 

s u r v e y was c o n d u c t e d t o a i d i n i n t e r p r e t a t i o n o f t h e p r o p e r t i e s 

e c o n o m i c p o t e n t i a l . 

LOCATION AND ACCESS -

The S i l v e r a n d S p r i n g G roups a r e l o c a t e d i n t h e Y u k o n T e r r i t o r y , 

b e t w e e n E l s a a n d Hansen Lake (N.T.S. 105-M-14). A c c e s s t o t h e 

p r o p e r t y may b e g a i n e d b y way o f t h e Hansen Lake Road, an a l l 

w e a t h e r t r a n s p o r t a t i o n r o u t e c u r r e n t l y p r o v i d i n g a c c e s s t o 

F o l e y S i l v e r M i n e s n e a r R a m b l e r H i l l s . 

SURVEY METHOD • : 

C o n t r o l G r i d 

The e l c t r o m a g n e t i c s u r v e y was c a r r i e d o u t o v e r a c u t l i n e 

g r i d c o n t r o l l e d b y c h a i n a n d p i c k e t m e t h o d s . The s u r v e y 

g r i d c o n s i s t e d o f a c e n t r a l l y l o c a t e d 2800 f t . b a s e l i n e 

b e a r i n g N20W. C r o s s L i n e s o f 400 f t . s p a c i n g a n d 100 f t . 

s t a t i o n i n t e r v a l s w e r e e s t a b l i s h e d w i t h c r o s s l i n e s o f 

200 f t . s p a c i n g o v e r a r e a s o f p r i m e i n t e r e s t . 

I n s t r u m e n t a t i o n 

The Ronka EM 16 i s a b a s i c e l e c t r o m a g n e t i c t o o l u s i n g 

homegenous h o r i z o n t a l p r i m a r y f i e l d s i n t h e 15 t o 25 k c . 

r a n g e . The h i g h f r e q u e n c y r a n g e s h a v e b e e n a d o p t e d f o r 

p u r p o s e s o f t r a c i n g weak c o n d u c t o r s . I n t h e i n s t a n c e o f 

t h i s s u r v e y r e a d i n g s w e r e t a k e n on b o t h 18.6 k c . a n d 23.4 

k c . f r e q u e n c i e s . 
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The e q u i p m e n t i s o p e r a t e d o n t h e p r i n c i p a l t h a t VLF r a d i o 

s t a t i o n s t r a n s m i t v e r t i c a l a n t e n n a c u r r e n t s c r e a t i n g a 

c o n c e n t r i c h o r i z o n t a l m a g n e t i c f i e l d . When t h e m a g n e t i c 

f i e l d c r o s s e s c o n d u c t i v e s u b s u r f a c e b o d i e s , s e c o n d a r y 

f i e l d s a r e r a d i a t e d . The EM 16 m e a s u r e s t h e v e r t i c a l 

c o m p o n e n t s o f t h e s e s e c o n d a r y f i e l d s . 

E l e c t r o m a g n e t i c S u r v e y M e t h o d 

Two f r e q u e n c i e s , 18.6 "kc. as t r a n s m i t t e d f r o m N P G - S e a t t l e 

a n d 23.4 k c . as t r a n s m i t t e d f r o m NPM-Hawaii w e r e u s e d f o r 

e a c h s t a t i o n r e a d o v e r t h e s u r v e y a r e a . T r a n s m i t t i n g 

s t a t i o n s w e r e s e l e c t e d w h i c h gave t h e f i e l d a p p r o x i m a t e l y 

• a t r i g h t a n g l e s t o t h e r e g i o n a l s t r i k e o f g e o l o g i c s t r u c t u r e , 

s i g n a l s r e c e i v e d f r o m t h e 18.6 k c . t r a n s m i t t e r s h o u l d be 

c o n s i d e r e d as t h e most r e l i a b l e f o r s e c o n d a r y f i e l d e m i s s i o n 

o v e r t h i s a r e a . 

A l l r e a d i n g s w e r e t a k e n f a c i n g n o r t h w e s t f o r 23.4 k c . and 

s o u t h w e s t f o r 18.6 k c . P e r c e n t a g e r e a d i n g s o f t h e i n - p h a s e 

a n d q u a d r a t i v e r e s p o n s e w e r e t a k e n f o r e a c h f r e q u e n c y a t 

e a c h 100 f t . s t a t i o n . 

S e p a r a t e maps on s c a l e 1:200" w e r e p r e p a r e d o f p r o f i l e s 

o b t a i n e d o n e a c h o f t h e t w o f r e q u e n c i e s . 

RESULTS -

I t h as b e e n assumed f r o m t h e s u r v e y d a t a p r e s e n t e d t h a t a l l 

l i n e s w e r e r u n w i t h t h e i n s t r u m e n t o r i e n t e d i n a w e s t e r l y 

d i r e c t i o n , a l l p o l a r i t i e s a r e t h e n r e l a t i v e a n d no c o r r e c t i o n 

f o r o r i e n t a t i o n h a v e b e e n c a r r i e d o u t . 

T o p o g r a p h y s l o p e s a p p r o x i m a t e l y -15 d e g r e e s t o t h e w e s t and 

r e s u l t s h a v e b e e n a d j u s t e d a c c o r d i n g l y b y p l a c i n g o f t h e 0% 

r e f e r e n c e a t -14 d e g r e e s f o r a l l i n - p h a s e p r o f i l e s . A p p a r e n t 
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v a r i a t i o n s i n o v e r b u r d e n t h i c k n e s s a n d c o n d u c t i v i t y r e n d e r 

q u a d r a t i v e r e s p o n s e i n a d e q u a t e f o r p r e c i s e i n t e r p r e t a t i o n . 

• I t i s f o r t h i s r e a s o n t h a t i n - p h a s e r e s p o n s e o n l y has b e e n 

e x a m i n e d . 

R e s u l t s h a v e b e e n p r e s e n t e d f o r p r o f i l e s t u d y i n t h e a p p e n d i x 

( F i g u r e s 1 t o 1 0 ) . An a t t e m p t has b e e n made t o c o r r e l a t e 

p r o f i l e s o b t a i n e d on f r e q u e n c i e s 18.6 k c . a n d 2 3 . 4 ^ c - i - n o r d e r 

t h a t c o n d u c t o r r e s p o n s e t o b o t h f r e q u e n c i e s c o u l d b e c l a r i f i e d . 

U s u a l l y r e a d i n g o f t w o f r e q u e n c i e s , s u c h as t h o s e t r a n s m i t t e d 

f r o m s t a t i o n s NPM a n d NPG, w i t h O r t h o g o n a l s t r i k e d i r e c t i o n s , ' 

w i l l p r o v i d e a d d i t i o n a l i n f o r m a t i o n t h a t c l a r i f i e s t h e c a u s a t i v e 

s t r u c t u r e . I n t h i s c a s e o n l y . s t r o n g c o n d u c t o r s h a v e b e e n n o t e d 

t h a t h a v e r e s p o n s e on b o t h f r e q u e n c i e s . 

P r o f i l e s a r e g e n e r a l l y o f 'smooth' r e s p o n s e an d a minimum 

o f ' n o i s e ' f r o m c o n d u c t i v e o v e r b u r d e n a n d s u c h o t h e r s o u r c e s 

as g r a p h i t i c s h e a r s h a s b e e n e n c o u n t e r e d . To e l i m i n a t e any 

i n t e r f e r e n c e f r o m s u c h s o u r c e s , a p r o f i l e s c a l e o f 1 i n c h 

v e r t i c a l t o 4 0 % was u s e d . 

INTERPRETATION 

As a l l p r o f i l e s w e r e mapped w i t h t h e i n s t r u m e n t o r i e n t e d 

i n a w e s t e r l y d i r e c t i o n , i t c a n be assumed t h a t a l l c o n d u c t o r s 

w i l l b e l o c a t e d t o t h e w e s t o f a n y p o s i t i v e i n - p h a s e r e s p o n s e . 

A g e n e r a l " r u l e o f t humb' i s t h a t i n - p h a s e r e s p o n s e w i l l r e a c h 

p o s i t i v e l e v e l s when t h e c o n d u c t o r i s a p p r o a c h e d . C r o s s - o v e r s 

a n d i n f l e c t i o n p o i n t s w e s t o f p o s i t i v e i n - p h a s e r e s p o n s e s a n d 

common t o b o t h f r e q u e n c i e s h a v e b e e n n o t e d as ' s t r o n g ' c o n d u c t o r s 

C r o s s - o v e r s a n d i n f l e c t i o n p o i n t s r e c o r d e d o n l y on 18.6 k c . 

h a v e b e e n n o t e d as*weak' c o n d u c t o r s . L o c a t i o n s o f s u c h may b e 

s e e n i n the. a p p e n d i x . F o r l o c a t i o n r e f e r e n c e , a x i a l t r a c e s o f 

c o n d u c t o r l o c a t i o n s a r e p r e s e n t e d on a g r i d p l a n . 
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D e p t h s o f c o n d u c t o r s ( t o u p p e r edge) as d e t e r m i n e d b y ' h a l f 

w i d t h s ' , a r e l e s s t h a n 100 f t . f r o m s u r f a c e . 

I n f e r r e d t r a c e s o f c o n d u c t o r a x i s a r e n o r t h t o n o r t h w e s t 

t r e n d i n g a n d do n o t c o n f o r m w i t h t h e r e g i o n a l s t r i k e o f l i m i t e d 

g e o l o g y known. D i p s c a n n o t be a c c u r a t e l y i n t e r p r e t e d f r o m 

VLF-EM p r o f i l e s b u t i t i s s u g g e s t e d t h a t t h e c o n d u c t o r s a r e 

d i p p i n g f r o m 45 t o 80 d e g r e e s i n a w e s t e r l y d i r e c t i o n . 

On l i n e s 2+00N t o 12+00S, p o s i t i v e i n - p h a s e r e s p o n s e a t t h e 

w e s t e r n e x t r e m i t i e s o f e a c h l i n e , p r o b a b l y r e p r e s e n t s c o n d u c t i v e 

o v e r b u r d e n ; f l a t p r o f i l e s e a s t o f t h i s p o i n t a n d t o w a r d s t h e 

b a s e l i n e , a r e c h a r a c t e r i s t i c o f c o m p e t e n t n o n - c o n d u c t i v e r o c k 

t y p e s s u c h as q u a r t z i t e . The f e w c o n d u c t i v e t r a c e s w i t h i n t h i s 

a r e a c o u l d be due t o g r a p h i t i c s h e a r s o r i n t e r f a c e s . The s t r o n g 

c o n d u c t o r shown o n l i n e s 0 t o 16N ( w e s t o f b a s e l i n e ) a n d more 

s p e c i f i c a l l y f r o m 8 t o 16N, i s more t y p i c a l o f a c o n d u c t i v e 

s h e a r o r m i n e r a l i z e d v e i n zone. I t i s i n t e r e s t i n g t o n o t e t h a t 

weak l e a d g e o c h e m i c a l r e s u l t s h a v e b e e n o b t a i n e d n e a r t h i s zone 

o f c o n d u c t i v i t y . 

CONCLUSIONS 

The VLF-EM s y s t e m i s l i m i t e d b y i t s h i g h f r e q u e n c y and t h e 

i n a b i l i t y t o i n t e r p r e t f r o m t h e r e s u l t s t h e c o n d u c t i v i t y a nd 

sha p e o f t h e c o n d u c t o r . S i m i l a r r e s u l t s h a v e b e e n o b t a i n e d f r o m 

s t r u c t u r e s t h a t c o u l d e i t h e r b e s h e a r a n d f a u l t z ones as w e l l as 

m i n e r a l i z e d v e i n - t y p e f o r m a t i o n s . I n o r d e r t o i n t e r p r e t numerous 

c o n d u c t o r s t h u s o u t l i n e d , r e s u l t s f r o m t w o t r a n s m i t t i n g s t a t i o n s 

h a v e b e e n c o r r e l a t e d . VLF-EM r e s u l t s may a l s o h a v e b e e n i n f l u e n c e d 

b y c h a n g e s i n o v e r b u r d e n d e p t h , r e l a t e d f a u l t o r s h e a r z o n e s a n d 

r e g i o n a l e f f e c t s f r o m n e a r b y c o n d u c t i v e s t r u c t u r e s . 

A l l c o n d u c t i v e t r a c e s n o t e d a s ^ s t r o n g ' c o n d u c t o r s a r e recommended 

f o r f u r t h e r f o l l o w - u p i n v i e w o f t h e p o s s i b i l i t y t h a t t h e y may 



r e p r e s e n t s u l p h i d e b e a r i n g v e i n - t y p e s t r u c t u r e s , i n most c a s e s 

• l e a d g e o c h e m i s t r y a p p e a r s t o b e a s s o c i a t e d w i t h t h e s e c o n d u c t o r s . 

G e o l o g i c i n t e r p r e t a t i o n s c a n n o t b e a c c u r a t e l y i n f e r r e d f r o m 

t h e d a t a p r e s e n t w i t h o u t "knowledge o f ' t y p e ' r e s u l t s o v e r 

"known" g e o l o g y i n t h i s a r e a . Some g e n e r a l s t a t e m e n t s as t o 

p o s s i b l e r o c k t y p e s h a v e b e e n s u g g e s t e d i n t h e i n t e r p r e t a t i o n . 

C hecks o v e r t h e c o n d u c t i v e zones a r e recommended w i t h c o n v e n t i o n a l 

EM m e t h o d s s u c h as C r o n e o r Ronka h o r i z o n t a l l o o p i n o r d e r t h a t 

a t t i t u d e s o f p o s s i b l e v e i n s t r u c t u r e s may b e d e t e r m i n e d . 

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

J o h n S. B r o c k 
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