
MAY 

L a t .  

GOZ CREEK A\RE$ ,.. 

work unda 
Mining Act 

GREAT PLAINS DEVELOPMENT COMPANY OF CANADA LTD, 
736 - 8 t h  Avenue S.W. 

C a l g a r y ,  A l b e r t a  

1418 - 355 Bur ra rd  S t r e e t  
Vancouver,  B .C .  V6C 2G8 

CLAf M S  : Bob #1-8, Gep #1-8, Gyk #1-8, Kis #1-8, Rag #1-8 

LOCATION: 113 a i r  miles n o r t h e a s t  o f  Mayo, Yukon T e r r i t o r y .  

DATE : - May 29 - J u n e  30;  August  1 6  - September 1 7 ,  1974,  

Date  Compiled: November, 1974 



TABLE OF CONTENTS 

VOLUME I 

PAGE 

1 ................................. INTRODUCTION 

PROPERTY ..................................... 
......... PHYSIOGRAPHY, VEGETATION AND CLIMATE 

...................................... GEOLOGY 

Introduction 
Lithologies 
Structure 

MINERALIZATION ............................... 
................................. GEOCHEMISTRY 

Results .................... 
................................... GEOPHYSICS 

DIAMOND DRILLING ............................. 
...................... SUMMARY AND CONCLUSIONS 

.............................. RECOMMENDATIONS 

.................. Location Map 

View looking south across the 
eastern aide of the Harrison .................. Creek Option 

Follow~s 
Frontispiece 

V i e w  Lo~kdng south acrods the 
western eide of the Harriaen .................. Greek Option 

FIGURE 4 

FIGURE 5 

Generalized Stratigraphic Section 

Stratigraphic Section of ... Dolostone Unit in Harrison Cr 

FIGURE 6 Generalized Mineral Paragenesis . 



C 

ii. 

TABLE OF CONTENTS 

VOLUME I 

APPENDIX "A" 

APPENDIX "B" 

APPENDIX "C" 

APPENDIX "D" 

APPENDIX "El1 

APPENDIX " F "  

APPENDIX "GI1 

P l a t e  1 

P l a t e  2 

P l a t e  3 

P l a t e  4  

P l a t e  5 

P l a t e  6 

P l a t e  7 

P l a t e  8 

P l a t e  

p la te  10 

P l a t e  11 
Plate 1 2  

L i s t  of A s s a y s  and L o c a t i o n s  of R o c k  
C h i p  S a m p l e s .  

C e r t i f i c a t e s  of A s s a y  and A n a l y s i s .  

P e r s o n n e l .  

R e f e r e n c e s .  

S t a t u t o r y  D e c l a r a t i o n  

C e r t i f i c a t e s  

P l a t e s  

..................... - C l a i m  Map 

................... - G e o l o g y  Map 

- S t r u c t u r a l  C r o s s - S e c t i o n s  ..... 
............... - G e o l o g i c a l  P l a n  

............ - S o i l  S u r v e y  - Z i n c  

............ - S o i l  Survey - L e a d  

- D i a m o n d  D r i l l  H o l e  Sec t ion  
GPD 7 4 - 1  5 7 + 0 0 E  ............ 

- D i a m o n d  D r i l l  Hole Sec t ion  
GPD 7 4 - 2  40+00E . . . . . . . . . . . .  

- ~ iamond    rill H o l e  Section 
GPD 74-3 27+00E . . . i . . . . . . * .  

- D i a m o n d  D r i l l  Hole Sectiofi 
GPD 74-4 8?+60E ............ 

... - Interpreted R e s i s t i v i t y  Plan 

- Compilation Nap . . . . . . . . , . . . , . .  



L 
. - . -- 

iii. 

TAgLE OF CONTENTS 

VOLUME 

"REPORT ON THE INDUCED POLARIZATION AND RESISTIVITY SURVEYI~ 

Harrison Creek Property, Mayo Mining District 
Bonnet Plume Area, Yukon Territory 

For: - Great Plains Development Company of Canada Ltd. 

: McPhgr Geophysics Ltd. 

VOLUME I I 1  

PAGE 

......... OPERATIONAL NOTES ON DIAMOND DRILLING 

CORE LOGGING 

Procedure ..................... ................ Description of Lithologies 
Degcription of Textures ................ 
Mineralogic Observations ................ ..................... Mineralization Textures 

.............. DIAMOND DRILL HOLE SUMMARY SHEET 

...................... DIAMOND DRILL LOG LEGEND 

DIAMOND DRILL HOLE LOGS 

GPD 74-1 .................*............... 1 - 11 
GPD 7 4 - 2  .....*........................ 1 -  3 

GPD 7 4 - 3  ......-..........*............... 1 -  2 

GPD 7 4 - 4  ................................. 1 -  7 



L O C A T I O N  M A P  

HARRISON CREEK OPTION 
0 20 40 60 80 100 

SCALE M I L E S  

BY 

C O R D I L L E R A N  E N G I N E E R I N G  LTD 
1418 - 3 5 5  B U R R A R D  S T R E E T  

V A N C O U V E R  I ,  B . C  
NOV 1973 F I G U R E  1 





I ~ ~ T R O ~ U C T I O ~ ~  

( F i g u r e s  1 , 2 , 3 )  

Th i s  r e p o r t  h a s  been w r i t t e n  a t  t h e  r e q u e s t  

of Grea t  P l a i n s  Development Company of  Canada L td .  and 

d e s c r i b e s  t h e  r e s u l t s  of a f i e l d  programme conducted  on 

t h e  Ha r r i son  Creek Opt ion by C o r d i l l e r a n  Engineer ing  L imi ted  

from May 29 th  t o  June  30 th  and August 1 6 t h  t o  September 1 7 t h ,  

1974. 

The Ha r r i son  Creek Opt ion was s t a k e d  i n  J u l y ,  

1973 by c o r d i l l e r a n  Engineer ing  L imi ted  f o r  B a r r i e r  Reef 

Resources L td .  (N.P.L.) .  During t h i s  f i e l d  season  a geo- 

chemical  s o i l  t es t  g r i d  was l a i d  o v e r  p a r t  of  t h e  p r o p e r t y  

and a g e o l o g i c a l  map was made of t h e  d i s c o v e r y  showing. 

The purpose  of this programme was t o  i n v e s t i g a t e  

f o r  f u r t h e r  extensions of the zinc-lead mineralization discovered 



INTRODUCTION ( c o n t ' d )  

i n  1973. This  was undertaken by p rospec t ing ,  g e o l o g i c a l  

mappins, geochemical s o i l  sampling and an induced p o l a r i z a t i o n  

survey.  Five diamond d r i l l  h o l e s  t o t a l l i n g  1,298 f e e t  were 

bored t o  f u r t h e r  exp lo re  r e s u l t a n t  anomalies.  

The Harr ison Creek Option i s  l o c a t e d  i n  t h e  Mayo 

Mining D i s t r i c t  of t h e  Yukon T e r r i t o r y  ( r e f e r  t o  N.T.S. Map 

106-C-7), l a t i t u d e  64'24'N and long i tude  13204g1W, and cove r s  

an a r e a  of approximately  3 . 2  square  mi l e s .  The p r o p e r t y  i s  

s i t u a t e d  on Har r i son  Creek,  2  m i l e s  from t h e  conf luence  of 

t h i s  c reek  and t h e  Bonnet Plume River .  Access t o  t h e  c la ims  i s  

by f l o a t  p lane  from Mayo t o  " P o r t e r  Puddle" ( 1 1 0  m i l e s )  and 

then by h e l i c o p t e r  t o  a  camp on t h e  p rope r ty ,  a  d i s t a n c e  of 

3  m i l e s .  



P R O P E R T Y  

( P l a t e  1) 

The Ha r r i son  Creek Opt ion c o n s i s t s  of  40 con t iguous  

mine ra l  c l a i m s ,  l i s t e d  below. These c l a i m s  were l o c a t e d  and 

tagged d u r i n g  t h e  c o u r s e  of work on t h e  p r o p e r t y .  The work 

d e s c r i b e d  i n  t h i s  r e p o r t  h a s  been s u b n i t t e d  t o  t h e  Mayo 

Mining Recorder  f o r  a ssessment  and i f  a ccep t ed  t h e  c l a i m s  

w i l l  be i n  good s t a n d i n g  u n t i l  December 31, 1978. 

CLAIMS 

Bob 1 - 8 

dep 1 - 8 

Gyk 1 - 8 

Kie 1 - 8 

Ray 1 - 8 

GRANT NUMBERS 



P H Y S I O G R A P H Y  

V E G E T A T I O f J  A N D  C L I M A T E  

The Harr ison Creek Option i s  s i t u a t e d  i n  t h e  

U-shaped v a l l e y  of Harr ison Creek and cove r s  an a r e a  vary ing  

i n  e l e v a t i o n  from 3,000 f e e t  A.S.L. t o  5,300 f e e t  A . S . L .  

Most of t h e  p rope r ty  i s  f o r e s t  covered a s  t h e  t r e e  l i n e  occu r s  

between 3,500 and 4 , 0 0 0  f e e t .  Vege ta t ion  v a r i e s  from t h e  

t y p i c a l  a l p i n e  f l o r a  of t h e  h igh lands  t o  swampy a r e a s  w i th  

dense buck brush growth. Outcrop development i s  poor over 

most of t h e  p rope r ty  except  on t h e  high western  s i d e  and i n  

Harr ison Creek where a  n e a r l y  complete g e o l o g i c a l  s e c t i o n  of 

t h e  p rope r ty  i s  exposed. 

The c l ima te  of t h i s  p a r t  of t h e  Yukon i s  one of 

extremes.  S m e r s  a r e  mild t o  warm wi th  h igh  ground usuaLLy 

snaw-free by t h e  beginning of June .  Winters are ha r sh  wi th  



PHYSIOGRAPHY. VEGETATION AND CLIMATE (cont'dl 

temperatures commonly around -40°F; snow fall for this area 

is generally light. Freeze-up usually begins in the last 

two weeks of September. 



G E O L O G Y  

( P l a t e s  2,3,4; F i g u r e s  4,5) 

Sedimentary  r o c k s  mapped i n  t h e  H a r r i s o n  Creek 

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

and l i m e s t o n e s ,  of p r o b a b l e  Lower Cambrian age*.  J .  0 .  Wheeler 

of  t h e  G e o l o g i c a l  Survey conducted  r e c o n n a i s s a n c e  mapping i n  

t h i s  a r e a  i n  t h e  e a r l y  1 9 5 0 ' s .  Most r e c e n t l y  S.  L .  E lusson  

h a s  under taken  more d e t a i l e d  mapping a t  1:50,000 s c a l e  ( r e f e r  

t o  G.S.C. Open F i l e  # 2 0 6 ) .  

The H a r r i s o n  Creek a r e a  had o n l y  been l i g h t l y  

p r o s p e c t e d  b e f o r e  t h e  summer of 1 9 7 3 ;  d i f f i c u l t  a c c e s s  and 

limited g e o l o g i c a l  knowledge b e i n g  t h e  main r e a s o n  f o r  l i t t l e  

e x p l o r a t i o n Y  

* I n i t i a l l y  napped a s  Hadrynian by S,L.Blusson,G.S.C. 



GEOLOGY (cont ' d) 

LITHOLOGIES 

Detailed mapping at a scale of 1 inch to 500 

feet has enabled rocks of the Harrison Creek Option to be 

subdivided into six units, which are described below in 

descending order: 

U N I T  S 

This unit consists of brown weathering, light 

grey to light greenish-grey, thin-bedded to laminated, 

phyllitic shale which frequently has black laminations. The 

bottom of Unit S contains a light brown shale that commonly 

contains well rounded, black sand grains (or ostracods ? ) .  

UNIT L 

Unit L is a grey weathering, light to dark grey, 

micr6crystalline to finely crystalline "refs id"  limestone, that 

contains brec~ia beds, as well as thin-bedded and massive 
6eqLmnces. This l o c a l l y  pyritia unit, whi~h is approximately 200 
feet thick, Qanta ins  tetracorald. The age a£ these fossils has 
not been determined, but they may be younger than Lower Cafnbrian, 

in which case some of the strata that normally underlie this 

unit may have been faulted out. Unit L pinches out toward the 

west and apparently toward the east. 







GEOLOGY - L i t h o l o g i e s  ( c o n t ' d )  

U N I T  D 

T h i s  i s  a  d a r k  g r e y  t o  r u s t y  brown w e a t h e r i n g ,  

medium t o  d a r k  g r e y ,  th in-bedded t o  l a n i n a t e d  s h a l e  t h a t  

c o n t a i n s  reddish-brown w e a t h e r i n g  q u a r t z  s a n d s t o n e  beds  (up  

t o  2 f e e t  t h i c k ) .  Limestone ,  i n  t h i n  beds  t o  more mass ive  

" r e f o i d "  u n i t s  and l e n s e s  o c c u r s  i n  U n i t  D .  A w e l l  developed 

c l e a v a g e  c u t s  t h e  s h a l e s  g i v i n g  it a s h a t t e r e d  o r  s h e a r e d  

appearance .  T h i s  u n i t  i s  b e l i e v e d  t o  b e  i n  e x c e s s  of  3,000 

f e e t  i n  t h i c k n e s s  and it t h i n s  t o  1 ,650 f e e t  i n  t h i c k n e s s  

tbward t h e  w e s t .  

U N I T  E 

U n i t  E c o n s i s t s  of l i g h t  t o  d a r k  g r e y ,  thin-bedded 

t o  l a m i n a t e d ,  f i n e l y  c r y s t a l l i n e  d b l o s t o n e  (see F i g u r e  5 ,  Page 9 ) .  

L i g h t  g r e y  sequences  a r e  commonly th ick-bedded and b u f f  c o l o u r e d  

on weathered  s u r f a c e s .  The d a r k  g r e y  sequences  c o n t a i n  vugs 

commonly f i l l e d  w i t h  secondary  d ~ l o m i t e , ~ q u a r t z ,  pyrobitumen 

and r a r e l y ,  s u l p h i d e s  ( p y r i t e ,  s p h a l e r i t e ,  and g a l e n a ) .  Bedding 

i n  t h e  d a r k  grey sequences  i s  commonly d i s r u p t e d ,  producing a 

z e b r a - s t r u c t u r e d  r o c k  where l a y e r s  of w h i t e  sparry dolomi te  

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

The d i s r u p t e d  zones f r e q u e n t l y  d e v e l o p  i n t o  s m a l l  b r e c c i a  zones 

o r  l a r g e r ,  mappable d o l o s t o n e  b r e c c i a s .  The d o l o s t o n e  b r e c c i a  i s  

made up of f ragments  t h a t  r a n g e  i n  s i z e  from twelve i n c h e s  t6 

o n e - t e n t h  a£ an i n c h  w i t h  a mode of two inches .  These fragments 

c o n s i s t  of dark g r e y  d o l o s t o n e  i n  a matrix that varies from a 



GEOLOGY - L i t h o l o g i e s  ( U n i t  E c o n t ' d )  

d a r k  g r e y  d o l o m i c r i t e  t o  w h i t e ,  c o a r s e l y  c r y s t a l l i n e ,  s p a r r y  

d o l o m i t e  w i t h  p y r i t e ,  s p h a l e r i t e  and g a l e n a .  The p r e s e n c e  of 

p y r i t e  g i v e s  t h e  b r e c c i a  zones  a  r u s t y  appearance  on wea the red  

s u r f a c e s .  Minor i n t r a f o r m a t i o n a l  b r e c c i a  a p p e a r s  t o  have  

developed l o c a l l y  i n  some beds .  

U n i t  E i s  between 1 ,500 and 1 ,600 f e e t  t h i c k  o v e r  

t h e  e a s t e r n  h a l f  of t h e  H a r r i s o n  Creek Opt ion ,  b u t  i t  t h i n s  

c o n s i d e r a b l y  towards  t h e  w e s t .  The lower c o n t a c t  of  t h i s  u n i t  

a p p e a r s  t o  be  a  normal d e p o s i t i o n a l  c o n t a c t ;  t h e  d o l o s t o n e  

g r a d e s  i n t o  a n  a r g i l l a c e o u s  d o l o s t o n e ,  t h e n  s h a l e .  The upper 

c o n t a c t  i s  assumed t o  be  a  normal  c o n t a c t  a l t h o u g h  t h e r e  h a s  

been some s h e a r i n g  a l o n g  it. T h i s  s h e a r i n g  may have been 

produced d u r i n g  f o l d i n g  a s  a r e s u l t  of t h e  d i f f e r e n c e  i n  

competency between t h e  s h a l e  and d o l o s t o n e .  Exposures  of t h e  

upper  and lower c o n t a c t s  of U n i t  E a r e  r e s t r i c t e d  t o  H a r r i s o n  

Creek.  

U N I T  SD 

T h i s  u n i t  i s  buf f  w e a t h e r i n g ,  medium t o  l i g h t  g r e y  

and m o t t l e d  g r e y ,  m a s s i v e ,  medium c r y s t a l l i n e  d o l o s t o n e  t h a t  

c o n t a i n s  s i l i c i f i e d  p i s o l i t e s  (or o n c o l i t e s  ? )  and i r r e g u l a r  

c h e r t y  bands, as  w e l l  as,  rare i n t r a c l a s t s  of th in-bedded,  d a r k  

g r e y  d o l o s t o n e .  The w e s t e r n  p a r t  of t h i s  u n i t  c o n t a i n s  sandy 

lenses c o n s i s t i n g  of c o a r g e ,  c o l o u r l e s s ,  f r o s t e d ,  w e l l  rounded 

quartz g r a i n s ,  The sand v a r i e s  i n  abundance l o c a l l y  p roduc ing  

s a n d s t o n e .  

U n i t  SD may b e  a  f a c i e s  e q u i v a l e n t  o f  U n i t  E ( a s  



GEOLOGY - L i t h o l o g i e s  ( U n i t  SD c o n t ' d )  

r e p r e s e n t e d  i n  F i g u r e  4 ,  page 8) e v i d e n c e  f o r  t h i s  b e i n g  t h a t  

U n i t  E ,  i n  p a r t ,  a p p e a r s  t o  u n d e r l i e  U n i t  SD, i n t r a c l a s t s  of E 

a r e  found i n  SD, and a  l e n s e  of SD o c c u r s  i n  a n  e a s t e r n  exposure  

of  E .  On t h e  o t h e r  hand,  t h e  v e r y  r a p i d  p i n c h i n g  o u t  of U n i t  

SD, t h e  f a c t  t h a t  it a p p e a r s  t o  be  c u t  by numerous n o r t h e r l y  

s t r i k i n g  f a u l t s ,  which a r e  rough ly  p a r a l l e l  t o  H a r r i s o n  Creek ,  

and t h e  a d r u p t  change i n  topography s u g g e s t  t h a t  p e r h a p s  U n i t  

SD i s  s e p a r a t e d  from U n i t  E by a  f a u l t .  No e x p o s u r e s  of  t h e  

c o n t a c t s  of  S D  o c c u r  on t h e  H a r r i s o n  Creek p r o p e r t y .  

U N I T  F  

U n i t  F c o n s i s t s  of medium t o  d a r k  g r e y ,  th in-bedded,  

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

a s  w e l l  a s ,  t h i n  d a r k  g r e y  m i c r i t e  and  s a n d s t o n e  beds .  I n  s o u t h e r n  

exposures  of t h i s  u n i t  some micr i te  beds have  a  p h y l l i t i c  sheen 

on c l e a v a g e  s u r f a c e s .  These b e d s  a r e  commonly 1 / 2  i n c h  t h i c k  

and a r e  s e p a r a t e d  by b l a c k  l e s s - r e s i s t a n t  l a m i n a t i o n s .  U n i t  F 

i s  g r a p h i t i c  n e a r  t h e  t o p .  
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T i g h t ,  rnesoscopic,  s i m i l a r  f o l d s  w i t h  f o l d  a x e s  

p l u n g i n g  s t e e p l y  t o  t h e  w e s t  and a x i a l  p l a n e s  w i t h  s t e e p  

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

n e a r  t h e  s o u t h e r n  boundary o f  t h e  p r o p e r t y  and a p p e a r  t o  be 

t h e  o l d e s t  d e f o r m a t i o n a l  f e a t u r e s .  A prominent  f o l d  a x i s  

l i n e a t i o n ,  o f  t h e  same a t t i t u d e  a s  t h e  f o l d  a x e s  of t h e  

minor f o l d s ,  i s  developed i n  t h e  s h a l e s  i n  t h i s  a r e a .  

Smal l  s c a l e  monocl ines  and open f o l d s  w i t h  a lmos t  

h o r i z o n t a l  w e s t e r l y  t r e n d i n g  a x e s  o c c u r  i n  t h e  s h a l e s .  The 

s e n s e  of  s h e a r  e x h i b i t e d  by t h e s e  S - l i k e  f o l d s  s u g g e s t s  t h e  

s o u t h e r n  l imb h a s  moved down r e l a t i v e  t o  t h e  n o r t h e r n  l i m b .  

A w e l l  developed c l e a v a g e  i n  U n i t s  E and F w i t h  a  c o n s i s t a n t  

a t t i t u d e  i s  p r o b a b l y  an  a x i a l  p l a n e  c l e a v a g e  t h a t  h a s  been 

developed by n o r t h e a s t - s o u t h w e s t e r l y  t r e n d i n g  compress ive  f o r c e s .  

T h i s  c o m p r e e ~ i o n  is b e l i e v e d  t o  have  caused  r e g i o n a l  f o l d i n g  

which may have produced a n  a n t i c l i n e  whose h i n g e  l i e s  s o u t h  of 

t h e  p r o p e r t y .  The predominant  f a u l t s ,  which a r e  i n f e r r e d  t o  

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

d i s p l a c e m e n t s  of  up t o  400 f e e t .  These f a u l t s  a r e  p r o b a b l y  

r e l a t e d  t o  t h e  r e g i o n a l  f o l d i n g .  



F I I N E R A L I Z A T I O N  

(Figure 6) 

Lead-zinc mineralization on the Harrison Creek 

Option is restricted to the dolostone Units E and SD. Sphalerite 

and galena occur as open space fillings. 

In Unit SD occurrences of sphalerite and galena 

were found as fillings (up to 1/2 inch wide) in a few fractures 

and can be traced intermittently for up to 50 feet. One mineral- 

ized fracture set has a moderate dip to the south and may 

contribute significantly to geochemical anomalies on the southern 

slopes of the ridge formed by Unit SD. Other mineralized fractures 

have nearly vertical dips and a north-northwesterly orientation. 

Coatings of $mithsonite and/or zinc oxides a t e  csrnrnon on 

Weathered eurfaces sf this unit around fracture %ones. 

Lead-zinc mineralization in Unit E occurs as fillings 



MINERALIZATION (cont  ' d )  

i n  vugs and a s  b r e c c i a  mat r ix .  The pa ragene t i c  sequence of 

s p h a l e r i t e ,  ga l ena ,  p y r i t e ,  and dolomite  i s  complex. "Snow-on- 

roo f "  t e x t u r e s  a s  w e l l  a s  c o l l o f o r n  t e x t u r e s  of t h e s e  minera l s  

a r e  developed around f ragments .  I n  some specimens, r e p e t i t i o n s  

of l a y e r s  of p y r i t e  and s p h a l e r i t e  s ~ q g e s t  t h a t  mine ra l i z ing  

f l u i d s  may have been in t roduced  more than  once. I n  some a r e a s  

mine ra l s  i n  t h e  p a r a y r n e t i c  sequence a r e  miss ing .  P r e c i p i t a t i o n  

from mine ra l i z ing  s o l u t i o n s  may lower and e v e n t u a l l y  s t o p  t h e  

pe rmeab i l i t y  of some p a r t s  of t h e  b r e c c i a ,  t h u s  blocking l o c a l  

a r e a s  t o  f u r t h e r  m i n e r a l i z a t i o n .  When t h i s  b locking occurs  

mine ra l i z ing  s o l u t i o n s  would be r e s t r i c t e d  t o  on ly  t h e  most 

porous and permeable p a r t s  of t h e  do los tone  and do los tone  b r e c c i a .  

Galena appears  t o  have developed a f t e r  s p h a l e r i t e  and it i s  

f r e q u e n t l y  f r a c t u r e  c o n t r o l l e d .  I n  t h e  main showing, i n  Harr ison 

Creek, ga l ena  and whi te  s p a r r y  dolomite  occur  a s  a v e i n  i n  a  

f r a c t u r e  zone. I n  one occur rence  ga lena  appeared t o  be i n t r o -  

duced a f t e r  q u a r t z .  F r a c t u r e s  f i l l e d  w i th  whi te  s p a r r y  dolomite  

a r e  commonly found c u t t i n g  a c r o s s  p y r i t e  and s p h a l e r i t e .  A 

generalized mineral pa ragenes i s  i s  i l l u s t r a t e d  i n  F igu re  6 

fo l lowing .  



MINERALIZATION (cont ' d )  

Pyrite xxxxxxxx 

Sphalerite xxxxxxxxxxx 

Galena xxxxx ? xx xx ? xx 

Dolomite xxxxxxxxxxxxxxx 

Quartz XXXXXXXX 

FIGURE 6: Generalized paragenetic sequence 
for mineralization on the 
Harrison Creek Option. 

Large breccia zones in Unit E are believed to be 

solution collapse breccias. The large and irregular extent of 

the breccia zones suggests that tectonism is not an important 

factor in their formation. Minor intraformational breccias do 

occur in this unit, but are distinguished from the solution 

collapse breccias in which the clasts are angular and open 

spaces have been filled with secondary minerals. 

DoLomitization and dissolution of carbonate r o ~ k  

leading to the develdpment of vugs and the formation of solution 

collapse breccfas has probably been caused by seepage refluctidn 

(Adarna, J.E., and Rhodes, M.L., 1960). The Intraduction of 

sulphides into the porous zones produced by seepage refluction 



MINERALIZATION (cont 'd) 

may occur during the later stages of diagenesis. Beales and 

Jackson (1967) contend that Pine Point and some Mississippi 

Valley-type deposits have developed by way of a similar sequence 

of events. Unit E, in view of these ideas and the results of 

diamond drilling, has been denonstrated to be a favourable unit 

for hosting lead-zinc mineralization and warrants further 

exploration to determine the extent and economic potential of 

this mineralization. In order to fully evaluate mineralized 

solution collapse breccias, knowledge must be acquired of the 

structural and textural variations that may indicate position 

or location with respect to roof, floor, or sides of breccia 

zones and in which positions lead-zinc sulphides are most 

frequently concentrated. 

Fracture controlled mineralization, which appears 

to be younger than the mineralization in the solution collapse 

breccias, may have been caused by deformation that produced 

regional folds in the host unit and surrounding rocks. This 

deformation may have remobilized sulphides from breccia zones and 

injected them into open spaces generated by tension. In general 

these tensidnfl featutes are believed to occur as narrow fracture 

fillings of limited economic importance. T B e r e  exists the 

possibility that some openings may have formed in which sufficient 

quantities of lead-zinc sulphides could be concentrated to produce 

economic mineral bodies. 



G E O C I I E P I I  S T R Y  

( P l a t e s  5,6; Appendix "A") 

A geochemical s o i l  survey f o r  l ead  and z i n c  was 

undertaken wi th  a  t o t a l  of 6 7 5  samples being c o l l e c t e d ;  156 

of t h e s e  were c o l l e c t e d  du r ing  t h e  1973 f i e l d  season.  Samples 

were taken  by grub  hoe a t  200-foot i n t e r v a l s  a long  l i n e s  spaced 

300 f e e t  a p a r t  over  a t o t a l  of 25 m i l e s  of l i n e .  Each sample 

s i t e  was f lagged  and l a b e l l e d .  Sample l i n e s  were run  from a  

b a s e l i n e  t h a t  was o r i e n t e d  a t  110° azimuth.  

S o i l  samples were taken  from t h e  B hor izon  which 

was f a i r l y  w e l l  developed over  most bf t h e  p rope r ty .  The sample 

dep th ,  s o i l  t ype ,  c o l o u r ,  d r a i n a g e ,  and s l o p e  were recorded f o r  

each s i te .  Samples were p laced  i n  numbered k r a f t  envelopes  

and d e l i v e r e d  t o  t h e  l a b o r a t o r y  of Bondar Clegg and Company, 

Ltd.  i n  whi tehorse .  ' fhere ,  each sample was dried, s i eved ,  

and the rnifius 8 0  mesh f r a c t i o n  d i g e s t e d  by N y d b O ~ h l ~ f i c  and 

n i t r i c  a c i d s .  The atomic a b s o r p t i o n  method was used for both 



GEOCHEMISTRY (cont 'd) 

lead and zinc analysis. 

Rock chip samples were taken over the shales 

and over mineralized sections of Unit E. Results of the 

assayed rock chip samples and descriptions of the sample 

sites are found in Appendix "A", locations are shown on 

plates 2 and 4. 

RESULTS 

Zinc values range from 16 pprn to 16,250 pprn 

and lead from 12 pprn to 30,500 ppm. From frequency distribution 

diagrams of the lead and zinc analyses levels for background, 

above background, and anomalous values were visually estimated 

and are listed below. 

Z i n 9  - Lead - 
Backgrourtd 0 - 129 ppm (3 - 49 ppm 
Above Background 130 - 279 ppm S O  a 109 ppm 
Possible Anomaly 280 - 359 ppm 110 - 149 pprn 
Probable Anomaly 360 - 499 ppm 150 - 299 ppm 
Strong Anomaly 500+ ppm 300+ ppm 



GEOCHEMISTRY - Results (cont'd) 

Anomalou~ samples extend along the strike of 

the dolostone units and are roughly localized into four groups 

which are indicated on Plates 5 and 6, and are referred to 

in the following discussion. 

AREA I 

The strongest coincident lead and zinc anomalies 

occur in this area which have moderately steep slopes. Dispersion 

and a mineralized fracture set that dips down slope may distort 

the true intensities of these anomalies. Galena and dolostone 

with zinc oxide coatings has been found in a large talus slide 

that lies over part of this area. Since IP anomalies are 

coincident with the two geochemically anomalous zones, this 

area warrants further investigation. 

AREA I1 

Anomalous lead and zinc values in this area are 

an expression of th'e underlying mineralized dolostone breccia, 

exposures of which occur in Harrison Creek. Diamond Drill Hole 

#GPD 74-1 intersected 171 feet of 2% zinc under this area. 



GEOCHEMISTRY - R e s u l t s  ( c o n t ' d )  

AREA I11 

Area I11 has  a  broad z i n c  anomaly, t h e  h i g h e s t  p a r t s  

of which a r e  c o i n c i d e n t  w i t h  s m a l l  l e a d  anomal ies .  Only a few 

exposures  o f  t h e  unde r ly ing  U n i t  E occur  i n  t h i s  a r e a ,  b u t  

some of  t h e s e  o u t c r o p s  have s m i t h s o n i t e  on weathered s u r f a c e s  

and do lo s tone  b r e c c i a  o c c u r s  i n  one ou t c rop .  Diamond D r i l l  

Hole #GPD 7 4 - 4  i n t e r s e c t e d  on ly  weakly m i n e r a l i z e d  do lo s tone  

b r e c c i a  i n  t h e  l e a s t  anomalous p a r t  of  t h i s  a r e a .  The g e n t l e  

t o  moderate s l o p e  of t h i s  a r e a  may have produced a d i s p e r s e d  

z i n c  anomaly. 

AREA I V  

The c o i n c i d e n t  l e a d - z i n c  anomaly h e r e  p robab ly  

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

o u t c r o p s  of  which have z i n c  o x i d e s  on weathered s u r f a c e s .  A 

n o r t h e r l y  t r e n d i n g  f a u l t  a p p e a r s  t o  have d i s t u r b e d  t h e  do lo s tone  

a t  t h e  wes t e rn  edge of  t h i s  anomaly. Unfo r tuna t e ly  Diamond 

D r i l l  Hole # G P D  74-2 was c o l l a r e d  i n  t h i s  f a u l t  and was l o s t  

p r i o r  t o  adequa t e ly  t e s t i n g  t h i s  anomaly. 



G E O P H Y S I C S  

(Plate 11) 

An induced polarization survey was conducted 

over the dolostone units by McPhar Geophysics Ltd. The results 

of this survey are described in detail in Volume I1 of this 

report. The IP method was chosen since lead-zinc mineralization 

is closely associated with pyrite which occurs as matrix to 

dolostone breccia. 

In general, anomalou~ IP responses were produced 

in a band that extends along the strike of the dolostone units. 

Geochemical anomalies are coincident with IP anomalies and the 

contacts of the dolostone and shales are frequently anomalous 

indicating the shale in these areas is graphitic and/or pyritic. 

Near surface resistivity highs are common on many lines and may 

have been caused by permafrost lenses or, in the steeper areas, 

talus. 



GEOPHYSICS (cont 'd) 

An interpreted resistivity plan (Plate. 11) has 

been compiled from survey data. It should be noted that 

resistivity variation may be attributed to pyrite, graphite, 

and/or changes in bedrock composition or porosity. Low 

resistivities are closely associated with the western and central 

IP anomalies and may be caused by the graphitic shale that 

underlies the dolostone. Moderate to high resistivities occur 

in the eastern IP anamalies and it is suggested that this may 

be a reflection of pyrite in Unit E. 

The testing of different types of IP anomalies with 

diamond drilling is incomplete and firm conclusions cannot be 

drawn as to what kinds of IP anomalies may be indicative of 

lead-zinc mineralization. Further drilling will be required 

to evaluate the potential of IP as a tool for locating lead- 

zinc mineralization an the Harrison Creek Option. 



D I A M O N D  D R I L L I i i G  

( P l a t e s  7  t o  1 0 )  

Seven d r i l l  t a r g e t s  were proposed on t h e  b a s i s  

of geochemical and geophys ica l  anomalies i n  t h e  f avourab le  

do los tone  u n i t s .  Four of t h e  t a r g e t s  were d r i l l e d  and a 

f i f t h  ho le  (GPD 74-5) was s t a r t e d ,  b u t  due t o  mechanical  

d i f f i c u l t i e s  no c o r e  was recovered from t h i s  ho l e .  A l l  h o l e s  

were d r i l l e d  a t  an i n c l i n a t i o n  of 45' toward 200' azimuth.  

Sec t ions  of dia~nond d r i l l  h o l e s  ( P l a t e s  7  t o  1 0 )  a r e  l o c a t e d  

i n  Appendix G .  A b r i e f  summary of t h e  d r i l l  r e s u l t s  i s  l i s t e d  

below; complete d r i l l  r e s u l t s  a r e  conta ined  i n  Volume 111. 

DIAMOND DRILL 
HOLE NUMBER - 
GPD 74-1 - 

GPD 74-2  

RESULTS 

g r i d  l o c a t i o n :  57+00E, Of50S. 
T o t a l  depth:  6 4 3  f e e t .  
I n t e r s e c t e d  437 f e e t  of do los tone  b r e c c i a .  
171  fee t  of 2 %  Zn ( t o t a l )  i n  t h e  do los tone  breccia. 

G r i d  l o c a t i o n :  4 0 + 0 0 E ,  4 + 5 0 S .  
T o t a l  dep th :  1 2 4  f e e t .  
I n t e r s e c t e d  96  f e e t  of ca l ca reous  s h a l e .  



DIAMOXD D R I L L I N G  ( con t  ' d )  

DIAMOlJD DRILL 
HOLE NUMBER RESULTS 

GPD 7 4 - 3  - Grid l o c a t i o n :  2 7 + 0 0 E ,  141J. 
- T o t a l  depth:  9 3  f e e t .  
- I n t e r s e c t e d  8 0  f e e t  of s h a l e .  
- Terminated due t o  caving i n  a f a u l t  zone. 

GPD 74-4 

GPD 74-5  

- Grid l o c a t i o n :  8 0 + 6 0 E ,  O O N .  
- T o t a l  dep th :  3 9 5  f e e t .  
- I n t e r s e c t e d  296  f e e t  of do los tone  b r e c c i a .  
- Breccia  conta ined  approximately 2 %  p y r i t e  

and minor s p h a l e r i t e .  

- Grid l o c a t i o n :  6 3 + 3 0 E ,  0 + 2 0 S .  
- T o t a l  dep th :  4 3  f e e t .  
- Stopped due t o  mechanical d i f f i c u l t i e s .  
- No c o r e  recovered.  



S U 1 " 1 f ; l A R Y  A i J D  C O i J C L U S I O i J S  

( P l a t e  1 2 )  

The Harr ison Creek Option c o n s i s t s  of 4 0  minera l  

c la ims  loca t ed  i n  t h e  Mayo Mining D i s t r i c t ,  Yukon T e r r i t o r y .  

Access t o  t h e  p rope r ty  i s  by f l o a t  p lane  and/or h e l i c o p t e r  

from Mayo, a  d i s t a n c e  of 113 m i l e s .  

The c la ims  a r e  u n d e r l a i n  by probable  Lower Cambrian 

s h a l e s ,  l imes tones ,  and do los tones  which d i p  s t e e p l y  t o  t h e  

n o r t h e a s t .  Mine ra l i za t ion  loca t ed  i n  do los tone  b r e c c i a s  c o n s i s t s  

of p y r i t e ,  s p h a l e r i t e ,  and ga l ena .  

A geochemical survey was conducted on t h e  p rope r ty  

wi th  6 7 5  samples being c o l l e c t e d  and analyzed f o r  l e a d  and z inc .  

A reconnaissance I P  survey was conducted over do los tone  u n i t a .  

Seven diarnOhd d r i l l  t a r g e t s  were proposed f&dm in format ion  

gainad by theBs survey& and geslogical mappingt f o u r  of theee 

t a r g e t s  were d r i l l e d  dur ing  t h e  1 9 7 4  f i e l d  season,  wi th  t h e  



SUMMARY Aid9 CONCLUSIONS (cont'd) 

best result being an intersection of 171 feet of 2% zinc located 

in the first hole. 

Untested geochemical and geophysical anomalies 

(compiled on Plate 12) warrant further drilling. A drilling 

policy should be adapted that first endeavours to acquire 

knowledge of the structural and textural variations of the 

dolostone breccia and the relation of lead-zinc mineralization 

to these features. Later drilling should test areas where 

lead-zinc geochemical anomalies and IP anomalies are coincident 

over favourable dolostone units. Different IP anomalies should 

be tested by drilling to determine whether bodies of lead-zinc 

mineralization can be detected using this geophysical technique 

on the Harrison Creek property. 



I O N S  

The Harrison Creek Option, has on the basis of 

initial diamond drilling and untested geochemical and geo- 

physical anomalies, been demonstrated to warrant further 

investigation as follows: 

D IAMOIJD DRILLING 

To fully evaluate the Harrison Creek Option an 

additional 12,000 feet of diamond drilling is recommended 

on a success contingent basis. This additional drilling has 

three objectives: 

1. To outline the extent and nature of mineralization in 

the vicinity of diamond drill hole GPD 44-1. Drilling 

should be conducted on a grid basis with 400-foot centers. 

2. To test the dolostone units, SD and E, on a reconnaissance 

basis with 1000-foot centers. 



RECOMMENDATIONS (cont ' d) 

3. To drill geochemical and geophysical anomalies,that 

remain untested. In particular, attention should be 

focused on coincident lead-zinc and IP anomalies. 

To effectively follow these objecties through 

and fully evaluate the property a two-phase exploration 

programme is recommended. 

Phase I Diamond drilling, in 8 holes (see Plate 12) 

with a total depth of 5,200 feet, to test 

the extent of mineralization around diamond 

drill hole GPD 74-1 and to investigate two 

geochemical anomalies. 

Phase I1 Contingent upon the success of Phase I a 

further 6,800 feet of diamond drilling 

should be conducted on a reconnaissance basis. 

Drill holes should be inclined at 45' toward 

200° azimuth, where practical. 

INDUCED P O ~ R I Z A T I O N  

Detailed IP should be considered in the vicinity of 

diamond drill hole GPD 74-1. The results of IP in this area, 

in conjunction with the proposed diamond drilling, will facilitate 

the interpretation of other IP anomalies. 



RECOMMENDATIONS ( c o n t  ' d )  

The programme d e s c r i b e d  above would c o s t  approx- 

i m a t e l y  $100,000 f o r  Phase  I and $150,000 f o r  Phase  11, 

depending on t h e  s h a r i n g  o f  s u p p o r t  c o s t s  w i t h  o t h e r s  i n  t h e  

a r e a .  T h i s  programme c o u l d  b e  accompl ished w i t h  one d r i l l  

d u r i n g  a  3 1/2 month p e r i o d  from J u n e  1st t o  September 1 5 t h ,  

1975. 

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

CORD I LLERAi4 ENG I NEER I RG L I M I T E D  

SUPERVISED EY: 

C .  G .  V e r l e y ,  G e o l o g i s t  d/& 
0 .  S .  H a i r s i n e ,  P .  Eng. 

November, 1974. 



APPENDIX "A" 

L I S T  OF ASSAYS AND LOCATIONS OF ROCK C H I P  SAMPLES 

HARRISOIJ CREEK OPTION 

Sanple 
Width 

Sample No. Zinc Lead Horizontal Location 

6851* 0.23% 0.07% 10 ' East side of Harrison Creek 
opposite main showing. 

6852* 2.00% 0.12% 10 ' East side of Harrison Creek 
opposite main showing. 

6853* 0.23% 0.04% 10 ' 600' up Harrison Creek 
from main showing. 

6854* 3.50% 0.02% 10 ' 800' up Harrison Creek 
from main showing. 

6855* 2.20% <0.02% 10 ' 800' up Barrison Creek 
from main showing. 

6856* 0.75% <0.02% 10 ' 900' up Harrison Creek 
from main showing. 

6857* 0.06% 0.03% 10 ' 100' down Harrison Creek 
from main showing. 

6858 0.36% 0.01% 5 ' At 108E in dolostone. 

6867 4000 ppm 93 PPm \ 15 ' In shale at southern 
shale-dolostone contact. 

6868 7000 ppm 34 PPm 10' In shale 150' south of 6867. 

6869 2100 ppm 44 PPm 10 ' In shale 150' south of 6868. 

6870 405 ppm 30 PPm 10 ' In shale 150' south of 6869. 

6871 166 ppm 42 PPm 10 ' In shale 600' south of 6870, 

6872 220 ppm 29 PPm 10 ' In shale just north of 
northern shale-dolostone 
contact, 

6873 126 ppm 32 PPm 10 ' In shale 150' north of 6972. 

&~hese samples are plotted on Plate 4, 
other samples are plotted on Plate 2. 



APPENDIX "A"  ii 

L I S T  OF ASSAYS AND LOCATIONS OF ROCK CHIP SAMPLES ( c o n t ' d )  

S a m p l e  
Width 

S a m p l e  N o .  Z inc  L e a d  H o r i z o n t a l  L o c a t i o n  

6 8 7 4  1 0 4  ppm 3 3  ppm 1 0  ' I n  s h a l e  1 5 0 '  n o r t h  o f  6 9 7 3 .  

6 8 7 7  2 6 2  ppm 2 3  PPm 1 0  ' I n  s h a l e  s o u t h  o f  U n i t  E. 
1 1 1 E ,  8 s .  

6 8 7 8  1 6 2  ppm 28 PPm 1 0  ' I n  s h a l e  s o u t h  o f  U n i t  E.  
9 0 E ,  1 3 + 5 0 S .  

6 8 7 9  1 7 4  ppm 2 9  ppm R u b b l e  I n  s h a l e  s o u t h  of U n i t  E .  
8 7 E ,  1 4 + 0 0 S .  
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i: pYr l- r;;:j :iC that the following are the results of assays made by us upon the herein described Core samples. 

MARKED GOLD 
-- 
SILVER 

Ounces 
per Ton 

Value 
oer Ton 

Ounces 
per Ton 

l i r k L  
Percent 

z.nLil 
Per cent 

Pb 
Percent 

0,13 

0.08 
0,06 
0.18 

Percent Percent Percent Percent 

TOTAL VALUE 
P W  TON 

(2000 LBS.) 



T ~ :  Cordi l l eran  Engineering Ltd. 

PAGE No. gage #3 BBNDAR-CLEGG & COMPANY LTD. 

3 i!righL? r~ri ifg that the following are the results of assays made by us upon the herein described 

MARKED I GOtD 

Ounces 
per 'CQIE 

Value 
per Ton 

-- 
SILVER 

Ounces 
per Ton 

n Tot. 

Percent 

Zn Sol 

Percent 

0.03 

P b 
Percent 

LO. 01 

Percent 

REPORT No -- 44-$17 

Core samples. 

Percent Percent Percent 

TOTAL VALUE 
PER TON 

(2000 LBS.) 





T ~ :  Corc l e r a n  Engineer ing  Ltd. REPORT No A2 791 

PAGE No. 1 BONDAR-CLEGG & COMPANY LTD. DATE: October  1 0 ,  1974 

1418 - 3 55 Burrard  S t r e e t  
Vancouver, B. C. 

CERTIFICATE OF ASSAY Samples submitted: October 7 ,  1974 
R e s u l t s  completed: October  10,  1974 

MARKED 

c Bondar-Clegg - Wh 

GOLD 

Ounces 
per Ton 

: ehorse  

Value 
wr Ton 

-- 
SILVER 

Ounces 
per Ton 

Zn* 

Percent 

0.05 
0.10 
0.07 

0.11 
0.07 
0.02 

0.02 
0.03 
0.04 

0.02 
0.02 
0.08 

0.04 
0 .04 
0.05 

0-02 
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A * A I n  t h e  m a t t e r  of a  g e o l o g i c a l  and geochemical 
) r e p o r t  on beha l f  of Grea t  P l a i n s  Development 
) Company of Canada Ltd.  TO W I T :  ) 

John W. S t o l l e r y ,  Agent f o r  C o r d i l l e r a n  Engineer ing Limitel 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1) ... *",".. ."... .. ........- ...... -,-. ................ " ...... ,-, ..................... 

c i t y  of Vancouver Provifice of B r i t i s h  Columbia. of " - - . ,  ..-..-.-.. .. -...........-,-.-..,.,. L .L..L.............." .......................................... ........................................................ ................ 

do golemnly declme, - t h a t  g e o l o g i c a l  mapping, p rospec t ing  and 

geochemical sampling were conducted on t h e  Bob 1-8, Gep 1-8, K i s  1-8, 

Gyk 1-8 and Ray 1-8 minera l  c l a ims ,  Mayo Mining D i s t r i c t ,  Y . T . ,  

dur ing  t h e  pe r iod  May 29th t o  June 30 th ,  1974 a t  a  c o s t  o f :  

Consul t ing  Fees  ....................... $7,200.87 

S a l a r i e s  ....................... 2,420.01 

.............. Fixed-Wing and He l i cop te r  4,861.08 

Geochemical a n a l y s i s  ................... 731.00 

O f f i c e  s u p p l i e s ,  t e lephone ,  f r e i g h t  e t c  .. 174.21 

Travel ....................... 828.71 

Camp s u p p l i e s  and food ................. 10,011.98 $26,227.86 

And I make t h i s  solemn declaration conscientiously believing i t  
t o  be t rue and knowing tha t  it  i s  of the same force and ef fec t  as i f  
made under oath and by v i r tue  of The Canada Evidence 

Declared before me at .~anco.u,v.ex ..,-. , ) 
Province of '" " "1 

..... ,.." ............ 
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McPHAR GEOPHYSICS

__ NOTES ON THE THEORY, METHOD OF FIELD OPERATION

AND PRESENTATION OFP DATA

FOR THE INDUCED POLARIZATION METHOD

 

Induced Polarization as a geophysical rrieaISur'efnent renfers_

to th‘e‘blocking action or polarization ofbmetallic or electronic

conductors in a medium of ionic solution conduction.

— This ”electz-‘o-chemical phenomenon occurs chIherever

electrical ”Gui-rent is pas spa through an area which contains metallic

minerals such as base m'etélcsulphides. Normallir, wfien current is

passed thrcugh‘ the gfound, as in resistivity measurerfiénts, all of Ithe

conduction takes place through ions .present in the watcr content of thc

rock, or» soil,- i.e. by ionic conductqu'z This is because almost all/

minerals have a much higher specific resistivity thah ground water.

The group of mifierals commonly described as ”metallic"; however,

have specific rIesistivities'much low-er than ground Waters. The

induced polariza’gi'on effect takes place at thoscjnterfacec whece the:

. mode of condcction changes from ilonic in the solutions filling the .

interstices of the rock to electronic in the metallic minerals present



in the rock. ...

The blocking action or induced polarization mentioned

above, which (iepends upon the chemical energies necessary to allow

the ions to give up or receive electronsvfr‘om thevmetialli'c surface,

in'cireases' with tile tirnethat a d. c. ourrent is lallowed to flow through | ¢

the rock; i.e. as ions pile up against the metallic; interface ihe

xfesistance to current flow increases. Eirentually, ”there is enough

polarization in the form of excess ions at the interfeces, to'appi'eciablyl'_

reduce the amountof current flow through the inetaillic particle. This

polarization takes plsce at each of the infinite niimbei' of solution-metal

interfaces in a mineralized rock.

— When the-d. c.. voltage used to create this ‘d. c.~ current-7

flow is cut off, the Coiliomb forces between the ”chairgend ion-s forming

the polariziationicause thein to return to their normal position. This

movement of charge creates a small curiren't flow which can be

measured on the surface of the groundas a decaying potential difference.

From an alternate viewpoint it can be seen that if the

«direction of the current through thews-y‘s't-em is reversed rep‘eaitecfily

before the polarization occurs; the effective resistivity of the system |

as a whole will change as the frequency of the switching is changed.

This is a consequence of the fact that the smount of current flowing

through each metallic interface rdepends upon the length of time that

current has been passing through it in one direction.
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The velues of the per cent frequency effect or F E., are

a measurement of the polarizstion in the rock mass. Howevef, since

| the measurement of the degree of polarization IS releted to the app-aren‘t»

resistivity of the rock mass it is found tlhat the metal factor ialfies o?

M.F. are the most useful values in determining the smount of

poiarization present in the rock mass. ‘The -MFya1ue-s are obtained by

normalizing the F. E. values, for varying resistivities. I

The induced polarization measurement is perhaps the most .

powerful. geophysical Imethod for the direct deteetioo of metallic

sulphide mineralization, even when this mineralization is of very

~ low concentration. The lower limit of volume per cent sulphide |

necessary to produce a recognizable IP» anomaly will va’r'y with the

geometry and geologic enzrironrhent of the source, ‘and the fnethod» of

executing the survey. However, sulphide mineralization of less than

one per cent by volume has been detecfed by the IP method under

proper geological conditions. |

The-greatest applicatioo‘hogtile IP method has been in the

search for dissemiflvated metallic sulphides of less than 20% by volume.

Howevef, it has also been used successfully in the search for mas sive —

suiphides in situations where, due to source geometry; depth of source;

or low resistivity of surface layer, the EM method can riot be successfully |

applied: The ability to differentiate ionie conductors, soch as wateri'_

filled shear Zones, ‘makes the IP method a useful tool in checking EM _
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— anomalies which are suspected of being due to these causes.

In normal field applicattiotls the IP method does not

differentiate between the ecotlomically important metallic minerals

such es‘chelcopyrite, chalcocite, molybdenite, galena, etcl, and the

other metallic minerals such as pyrite. ‘l‘he induced polarization effect

is due to the total of all electronic conducting minerals ln the ‘rock rfiass. , |

jOther electronic conducting nlaterials which can prodfice an IP fesponse

are magnetite, pyrolusite, graphite, and some forms of hematite.-

| In the field procedure, measurements on the surface are

made in a way that allows the effects of lateral changes in the properties

cf the ground to be separated from the effects of vertical vchange-s irl the —

properties.. Current is applied to the grouhd at two points in distance Lo _

— (X) apart. The petentiatls are measured at twd other points (X) feet

apart, in line with the current electrodes is .an integer number (rl) times?

thebasic distance (X).

The measurements are made along e surveyedline, with

a constant distance (nX) between the Iri‘eerest current and potential"

' electrodes. In most-surveys; several traverses are made with hvarilous ©

values of (n); i.e. (n) = l, 2, 3,>4,_ etc. The kind of survey required

(deteiled or recennaissance) decides the number of Values of (n} vused.“

In plotting the results, the values of the apparent resistixtity,'

apparent per cent frequency effect, and the apparent metal factor
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‘meas'ured for each set of electrode positions are plotted at the inter—_

section of grid lines, one from the center point of the curtent electrodes

and tli‘e other from the center looint of the potential electrodes. (see

Figui'e ‘A:) The resistivity values are plotted above the line as a mirror

' iinage of the metal factor values below. On a second line, below the

metal factor values, are plotted the values of the per cent fi‘eduency effect. io

Inxsome cases the values offliper cent‘freQuency effector-e plotted as

superscripts of the metal factor value. In this secon d case tbhekfreqvuency_ '

effect values are not contoured. The lateral displacement of a given

value is determined by the locaition alongv the survey line of the center

Ipointhetvi/een the. current and potential electrode-st. The distance of the |

value from the Alinevis detern'iined by the distance ({nX) between, the cilrrent.

and potential electrodes when the meaeurement‘Wa-s r‘naden-

The sepafation between sender and receiver electrodes is.

only one factor which determines the depth to which the ground is being .

sampled in any petticular measurement. The'plots then, Qhen I

contoured, are not section maps of‘thé-e'lectrioal-otoperties of the

ground under the survey line. © The interpretation of thelresulte; tromt' |

any given. survey must be carried out using the cornbined exiserience

gained from field results, model study resultsiand theoi'etioal investi—

gations. The position of the electrodes when anomalous values are»

measuredis important in the interpretation.
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In the field procedure, the interval over which the potential

differences are measured is the same as theinterval ever which the

electrodes are moved after a series of potential readings has been made.

One "of the advantages of the induced polalfization method is that the

eame equipment can be used for both detailed and. reconnaissance surveys

merely by changing the distance (X) over which the electrodes are moved

each time. In the past, intervals have been used ranging from 25 feet —

to 2006 feet for (X1). L1 each case, the'decision as to the distance (X)

and the values of (n} to be used is 1afgeiy determined by the expected

size of the mineral deposit being sought, the size of the expected anomaly.

and the speed with which it is desired to nrogres s. _. —

The diagram in Figure A demonstrates the method used —

in plotting the results. éach value of the apparent resistivity, apparent

metal factoi', and apparent per cent frequency éffect is plotted and —

identified by the position bfthe four electrodes when the measurement

was made; It can be seen that the values measured bfo_r the larger values.

of (n) are plotted farthet from the line indicating that the thicknes s. 0va .

the layer of the earth that is being tested is greater than for the smaller

values of (n)y i.e. the depth of the measurement is increased. When

the F. E values are plotted as superseripts to the MF values the third —

section of data values is not presented and the F, E. values are not |

contoured.
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The actual data plots included with the reper-t ai'e prepared-j

utilizing an IBM 360/75 ‘Computer and a Calcornp 770/763 Incremental —

Plotting System,. The data values are calculated, plotted, and eontoured

according to a programme developed by McPhar Geophysics; Certain .

”symbols have been incorrperated into tl'le programme to explain various — _

situations in recio'rding the datain the field,

The IPI measurement is basically obtained by measluring the

difference in netential or vciltage (AV) obtained at two operating frequen-

cies. The voltage is the product of the eurrent through the ground and.

the apparent resistivity of the ground.. Therefore in field situations

where the aux-«rentis very low due to poor vele‘ctrode_contaict,e.r the. .

apparent resistivity is very low, or a combination of the two effeets; the.

value of (A V) the change in potential will be too sir-mall to be measurable.

The symbol "TL'l on thedata plots indicates this situation. |

In some situations Spurious noise, either man rnade Ior natural:

will render it impossilile to obtain a reading. The symbol "N‘ on the

data plots indicates a station ativhi‘e'lqait is too noisey to rec-0rd. a reading.

If a reading can be ebtained, but for reasons of noiee there is-bsbme doubt

as‘to its accuracy, the reading is bracketed in the data» plot { ).‘..

In certain situations negative valnes of Apparent Frequency

Effect are recerd'ed: This may be due to the geologic environment or

spurious electrical effects; The actual negative frequency effect value. — C

recordedis indicated on the data plot, however the symbol "NEG"! is
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indicatedfor the corresponding value of Apparent Metal Factor. In

contouring negative values the contour lines are indicated to the nearest.

positive value in the immediate vicinity of the negative value.

‘The symbol "NR" indicates that for some reason the operator

did not attempt to record a reading although normal survey procedures

wouldAéuggest that one was required. This may be due to inaccessible

topography or other similar reasons. Any symbol othér than those dis—

cussed above is unique to a particular situation and is described within

the body of the report.
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