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LOGISTICS AND PERSONNEL 

The f i e l d  program commenced on May 30, 1973, w i t h  t h e  

p a r t y  manager f l y i n g  t o  Whitehorse by commercial a i r l i n e s  t o  make 

l o g i s t i c a l  arrangements  f o r  t h e  supply ing  of g r o c e r i e s  and propane 

f o r  t h e  f i e l d  p a r t y  dur ing  t h e  fo l lowing  51  days. Radio c a l l  s i g n s  

f o r  CNT r a d i o  te lephone  connect ions  wi th  Whitehorse and I n u v i k  were 

a l s o  a p p l i e d  f o r  and l and  u s e  permi t  f i n a l i z a t i o n  was approved by t h e  

Department of I n d i a n  A f f a i r s  and Northern Development. 

On May 31,  t h e  ba lance  of t h e  f i e l d  crew d e p a r t e d  from 

Calgary on Inexco O i l  Company's Hawker S idd ley  748 a i r c r a f t  w i t h  a 

f u l l  8,000 pound l o a d  of camp g e a r ,  food s u p p l i e s  and t e c h n i c a l  equip- 

ment. The l a r g e  a i r c r a f t  was unable  t o  land on t h e  Mal la rd  a i r s t r i p  

i n  t h e  Og i lv i e  Mountains because  of s o f t  nuddy s p o t s  and t h e  g e n e r a l  

rough cond i t i on  of t h e  runway. The crew and equipment w e r e  dropped 

o f f  a t  Dawson C i t y ,  130 m i l e s  t o  t h e  sou th  a s  an a l t e r n a t i v e  measure.  

The f i e l d  p a r t y  a r r i v e d  a t  t h e  Na l l a rd  a i r s t r i p  t h e  fo l lowing  

day,  June  1, v i a  Trans Northern Turbo Airway's Twin O t t e r  c h a r t e r e d  

o u t  of Whitehorse,  420 mi l e s  t o  t h e  south .  Four round t r i p s  were 

r e q u i r e d  from Dawson C i t y  s o  it was l a t e  i n  t h e  evening b e f o r e  t h e  l a sL  

load  a r r i v e d  a t  t h e  proposed camp s i te .  

A B e l l  206B J e t  Ranger h e l i c o p t e r ,  c o n t r a c t e d  from Dominion- 

Pegasus H e l i c o p t e r s  of King C j t y ,  On ta r io ,  w a s  used f o r  d a i l y  t r a n s -  

p o r t a t i o n  of personnel  and f i e l d  eqtlipment from t h e  b a s e  camp t o  t h e  

v a r i o u s  a r e a s  i n v e s t i g a t e d .  
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Weekly supply f l i g h t s  w e r e  provider1 by a  fixed-wing 

Aztec a i r c r a f t  owned by Trnas North Turbo A i r l i n e s  o p e r a t i n g  ou t  of 

Whitehorse,  420 m i l e s  t o  t h e  sou th .  

Avia t ion  f u e l  (95  drums) f o r  t h e  h e l i c o p t e r  o p e r a t i o n s  

were cached a t  t h e  Mallard a i r s t r i p  by Inexco Mining Company b e f o r e  

t h e  s p r i n g  "breakup". The w i n t e r  road l e a d i n g  west from t h e  Dempster 

Highway was u t i l i z e d  i n  t h e  t ruck ing  of t h i s  f u e l  t o  t h e  camp s i t e .  

An a d d i t i o n a l  s i x  kegs of r e g u l a r  g a s o l i n e  were f lown i n  a t  

t h e  t i m e  of t h e  camp set-up t o  o p e r a t e  t h e  s m a l l  r a d i o  g e n e r a t o r  p l a n t  

(1.2 Kw). The base  camp r a d i o  was a Marconi CH 25, 100-watt t r a n s -  

m i t t e r - r e c e i v e r  tuned t o  s i x  f r equenc ie s .  A 78-foot l ong  d i p o l e  

an tenna  s t r u n g  between two 40-foot high masts  o r  an tenna  p o l e s  was 

connected t o  t h e  r a d i o  by way of a SAT-3A antenna t u n e r  which enabled  

t h e  used t o  r a p i d l y  swi tch  f r equenc ie s .  Radio o p e r a t i o n s  were poor  

i n  t h i s  remote p a r t  of t h e  Yukon T e r r i t o t y .  

The f i e l d  program was c a r r i e d  ou t  by J.R. OtDonnel l ,  

G.O. Raham and B . J .  Jones ,  g e o l o g i s t s  employed by Geophot S e r v i c e s  

L td . ,  a ided  by t h r e e  s t u d e n t  a s s i s t a n t s ,  F. Taxbock, E.N. Tay lo r  and 

M.R. Mar t in .  Support personnel  c o n s i s t e d  of L. Pederson, cook, 

J. Carn ie ,  p i l o t  and B. Towson, engineer .  J. Carnie ,  t h e  p i l o t  f o r  

Dominion I k l i c o p t e r s  was r ep l aced  by P .  Swif t  approximately h a l f  way 

through t h e  f i e l d  season.  



GEOCHEMICAL PROCEDUKES 
-.-- ------- 

The 1973 

p r o s p e c t i n g  and f o l l  

Og i lv i e  Plountain program was designed a s  a d e t a i l e d  

ow-up o p e r a t i o n  wi.th geochemical sarnpling as one of 

t h e  primary techniques  of f u r t h e r  exp lo r ing  t h e  c l a im  groups and o t h e r  

a r e a s  of i n t e r e s t .  A t o t a l  of 1 , 9 3 1  geoc'nemical s i l t  samples were 

c o l l e c t e d  du r ing  t h e  f i e l d  o p e r a t i o n s .  

The s i l t - s i z e d  m a t e r i a l  c o l l e c t e d  c o n s i s t e d  of bo th  t r u e  

s t r eam sediment samples and s o i l  samples ,  a s  w e l l  a s  t h i r d  ca t egory  of 

sample, f i t t i n g  somewhere between t h e s e  end p o i n t s .  Many of t h e  h i l l -  

s i d e s  and talus-covered s l o p e s  t h a t  were sampled conta ined  s m a l l  

i n t e r m i t t e n t  r i v u l e t s  and s u r f a c e  run o f f  a r e a s  ( s h e e t  wash) t h a t  c a r r i e d  

s l l t - s i z e d  p a r t i c l e s  of s u f f i c i e n t  q u a n t i t y  f o r  geochemical sample 

c o l l e c t i o n .  True r e s i d u a l  s o i l  zones were p re sen t  on some of t h e  anomalies  

and c l a im groups and good q u a l i t y  s o i l  samples were obta ined  from t h e s e  

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

s t r eams  a s s o c i a t e d  wi th  t h e  anomalies  and a r e a s  ~ n v e s t i g a t e d  c a r r i e d  t r u e  

s i l t - s i z e d  s t r eam sediment m a t e r i a l  i d e a l l y  s u i t e d  f o r  t h i s  t y p e  of 

geochemical sampling. 

A t  t h e  t ime of c o l l e c t i o n  a l l  geochemical sample m a t e r i a l  was 

p laced  i n  s u i t a b l e  s i z e d  canvass  bags and l a b e l l e d  w i t h  a n  i d e n t i f y i n g  

sample number. L a t e r  a t  the  base  camp, t h e s e  samples were oven clri-ed 

0 0 
a t  t empera tures  between 200 and 225 F t o  remove a l l  mo i s tu re  con ten t .  

The samples w e r e  then  se ived  t o  a  -80 mesh f r a c t i o n  and p laced  i n  s m a l l  

heavy paper  envelopes for shipment t o  t h e  Ceophoto Ah l a b o r a t o r y  i n  

Calgary.  
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A 0.5  gram p o r t i o n  of each se ivcd  sample w a s  d i s g e s t e d  i n  

1:l n i t r i c  a c i d  a t  90O f o r  I hour ,  t hen  d i l u t e d  wi th  d i s t i l l e d  wa te r  t o  

1 0  m l ,  a 20 x d i l u t i o n  f a c t o r .  

The samples were then  s t i r r e d  and allowed t o  s e t t l e  p r i o r  t o  

a n a l y s i s  f o r  copper ,  l e a s  and z i n c  on t h e  Perkin-Eher Model 303 

atomic a b s o r p t i o n  spectrophotometer .  The r e s u l t s  were r e p o r t e d  i n  p a r t s  

p e r  m i l l i o n  (ppm) of copper ,  l e a d  and z inc .  L i s t s  of t h e s e  geochemical 

r e s u l t s  were s e n t  t o  t h e  f i e l d  p a r t y  on t h e  weekly supply  f l i g h t s .  

D i r e c t  r e p o r t i n g  of a s say  va lues  by r a d i o  was n o t  p o s s i b l e  t h i s  s u n m r  

due t o  t h e  poor r a d i o  cond i t i ons  encountered i n  t h e  O g i l v i e  Mountains. 

A p o r t i o n  of t h e  samples c o l l e c t e d  dur ing  the 1973 f i e l d  

o p e r a t i o n s  were assayed by cold e x t r a c t i o n  geochemical methods. T h i s  

test was conducted e i t h e r  d i r e c t l y  i n  t h e  f i e l d  p r i o r  t o  bagging t h e  sample 

f o r  l a t e r  h o t  e x t r a c t i o n  AA a n a l y s i s  o r  a t  a  sma l l  f i e l d  l a b o r a t o r y  s e t  

up a t  t h e  base  camp. When conduct ing t h i s  cold e x t r a c t i o n  a n a l y s i s ,  on ly  

t h e  r e a d i l y  e x t r a c t a b l e  meta l  i o n s  a r e  taken  i n t o  s o l u t i o n  u t i l i z i n g  

Bloora's T o t a l  Heavy Metal (Tm)  b u f f e r  s o l u t i o n  followed by t i . t r a t i o n  

w i t h  0.001% d i t h i z o n e  s o l u t i o n .  The r e s u l t s  a r e  recorded as m i l l i l i t e r s  

of d i t h i z o n e  s o l u t i o n  r equ i r ed  t o  t i t r a t e  t o  a green end p o i n t .  Th i s  

- _ t e s t  only  se rved  . a s  - a quick semi -quan t i t a t i ve  t e s t  t o  de te rmine  i f  a 

p a r t i c u l a r  t r i b u t a r y  o r  a r e a  might be anomalous i n  combined copper ,  l e a d  

and z i n c .  No co ld  e x t r a c t i o n  r e s u l t s  a r e  r epo r t ed  i n  t h i s  r e p o r t  o r  

accompanying maps because a l l  samples c o l l e c t e d  t h i s  y e a r  were l a t e r  

assayed by h o t  e x t r a c t i o n  AA methods and t h e  q u a n t i t a t i v e  p a r t s  per  m i l l i o n  

r e s u l t s  a r e  f a r  more s i g n i f i c a n t .  
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Using t h e  method of L c p e l t i c r  (1969),  cunu la t ive  frccluency 

d i a g r a m  f o r  t h e  t h r e e  e lements ,  copper ,  l ead  and z i n c  were p l o t t e d .  

Th i s  method u t i l i z e d  a  l oga r i thmic  p r o b a b i l i t y  g r a p h i c a l  r e p r e s e n t a t i o n  

of t h e  geochemical d a t a  t o  e s t a b l i s h  anomalous t h r e s h o l d  l e v e l s  and 

background va lues .  

The background and t h r e s h o l d  va lues  u t i l i z e d  i n  eva lua t ion  

of 1973 f i e l d  d a t a  a r e  as fo l lows:  

Element 

Copper 
Lead 
Zinc  

Background Threshold - 

A t o t a l  of 83 rock  samples c o l l e c t e d  du r ing  t h e  1973 summer 

f i e l d  season  were assayed by t h e  Geophoto Se rv i ces  AA l a b o r a t o r y  i n  

Calgary.  The rock  samples were pu lve r i zed  t o  -100 mesh. I n  most c a s e s ,  

t h e  f i e l d  p a r t y  r e t a i n e d  a  p o r t i o n  of t h e  o r i g i n a l  sample f o r  examinat ion 

a t  a  l a t e r  d a t e ,  i f  d e s i r e d .  A 0.5  gram p o r t i o n  of t h e  pu lve r i zed  sample 

was d i g e s t e d  i n  a 50% aqua r e g i a  sol .ut ion f o r  one hour  and then  d i l u t e d  

t o  20 rnl . ,  a 40 x d i l u t i o n  f a c t o r .  The samples were then  s t i r r e d  and 

al lowed t o  s e t t l e  b e f o r e  a n a l y s i s  u s ing  t h e  Perkin-Elmer Model 303 

atomic a b s o r p t i o n  spec t rophotometer  w i th  d i g i t a l  concen t r a t ion  read  o u t  

p rov id ing  a n a l y s i s  v a l u e s  d i r e c t l y  i n  p a r t s  pe r  m i l l i o n .  

Nany of t h e  rock samples were analyzed f o r  t r a c e  element c o n t e n t  

of copper,  l e a d  and z i n c  f o r  t h e  same purpose a s  geochcrnical s i l t  samples .  

These samples were recognized a s  n o t  be ing  minera l ized  b u t  were c o l l e c t e d  

and assayed ( rock  geochcn i s t ry )  a s  i n d i c a t o r s  of f avourab le  ho r i zons  o r  

s t r u c t u r a l  cond i t i ons .  Other rock  samples contained obvious s i g n s  of 

m i n e r a l i z a t i o n  and were assayed f o r  t h e  smae purpose t h a t  a  commercial 

l a b o r a t o r y  would be employed. 
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FOLLOW-UP PROCEDURES 

With a  six-man f i e l d  crew i t  was p o s s i b l e  t o  u s e  two o r  t h r e e  

f i e l d  teams on d i f f e r e n t  a r e a s  a t  t h e  sane  time. The normal sequence of 

o p e r a t i o n s  was f o r  a l l  i s x  g e o l o g i s t s  o r  2 t o  3 man t e a m s  t o  be  flown o u t  

d a i l y  by h e l i c o p t e r  t o  t h e i r  r e s p e c t i v e  work a r e a s .  The h e l i c o p t e r  normally 

remained w i t h  one of t h e  f i e l d  p a r t i e s  t o  move men i n  t h e  work a r e a s  as 

r equ i r ed .  

The examinat ion and geochemical follori-up sampling conducted 

on t h e  v a r i o u s  anomalies  and a r e a s  of i n t e r e s t  involved  a geo log ic  a p p r a i s a l  

of each a r e a  inc lud ing  d e t a i l e d  p rospec t ing  and s e l e c t i v e  sampling of 

all a c c e s s i b l e  s u r f a c e  outcrops  and t a l u s  a r e a s .  

The g e o l o g i s t s  conduct ion f i e l d  work on t h e  s p e c i f i c  anomalies 

o r  a r e a s  of i n t e r e s t  would i n s p e c t  and sample t h e  more c r i t i c a l  rock  out-  

c rops ,  a s  w e l l  as g a t h e r  geochemical s o i l  and s t ream s i l t  samples t o  

s u b s t a n t i a t e  o r  r u l e  o u t  anomalous cond i t i ons .  The d e n s i t y  and o v e r a l l  

p a t t e r n  o r  d i s t r i b u t i o n  of t h i s  sampling was f l e x i b l e  a s  r e q u i r e d  t o  

f u r t h e r  l o c a l i z e  o r  t r a c e  t h e  e x t e n t  of known s u r f a e  m i n e r a l i z a t i o n  o r  

anomalous cond i t i ons .  S e l e c t e d  samples were t e s t e d  by co ld -ex t r ac t ion  

a n a l y s i s  i n  t h e  f i e l d  and a l l  sanlples were l a t e r  assayed  by h o t  e x t r a c t i o n  

atomic a b s o r p t i o n  a n a l y s i s .  The Geophoto Se rv i ces  AA l a b o r a t o r y  i n  

Calgary se rved  a s  t h e  suppor t  f a c i l i t y  f o r  t h e  f i e l d  o p e r a t i o n .  

The c l a im groups of n e c e s s i t y  involved cons ide rab ly  more man- 

days than  any of t h e  i n d i v i d u a l  anomalies and o t h e r  a r e a s  of i n t e r e s t  t h a t  

were i n v e s t i g a t e d .  This  work on t h e  c la im groups c o n s i s t e d  of conven t i o n a s  
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prospec t ing  procedures  t o  l o c a l i z e  p o t e n t i a l  i n d i c a t i o n s  of m i n e r a l i z a t i o n  

and fo l low those  t r e n d s  l a t e r a l l y  as f a r  as p o s s i b l e .  A g e o l o g i c  a p p r a i s a l  

of each c la im group a s  a  whole a l s o  a ided  i n  de te rmining  t h e  p o s s i b i l i t y  

of e x t e n s i o n s  of m i n e r a l i z a t i o n  a long  fa-rrorable ho r i zons  o r  s t r u c t u r a l  

t r e n d s .  

Geochemical sampling on t h e  c la im groups involved  a  c o l l e c t i o n  

of  bo th  random samples from t h e  v a r i o u s  p o r t i o n s  of t h e  c l a i m  group, a s  

w e l l  as, d e t a i l e d  s o i l  samples on a  g r i d  system b a s i s .  

P o r t i o n s  of t h e  Mink Claim Group were f e a s i b l e  f o r  EN and 

magnetometer su rveys  which were conducted a long  a  f a i r l y  e x t e n s i v e  g r i d  

system. The Bear Claim Group was n o t  s u i t e d  f o r  t h e s e  geophys i ca l  surveys .  

Trenching ope ra t ions  were conducted u t i l i z i n g  an  Atlas-Copco 

p lugge r  d r i l l  fol lowed by b l a s t i n g  i n  mantled a r e a s  of suspec ted  mineral-  

i z a t i o n .  Hand excavated p rospec t  p i t s  were a l s o  dug where d r i l l i n g  and 

b l a s t i n g  would have been dangerous o r  i m p r a c t i c a l .  



. 

MINK CTAIM GROUP - 

I n t r o d u c t i o n  

The Mink Clziim Group c o n s i s t s  of 80 c l a ims  ( see  F i g u r e  24) 

cover ing  an a r e a  of copper and z i n c  m i n e r a l i z a t i o n  l o c a t e d  a l o n g  t h e  

no r thwes te rn  t r end ing  a x i a l  c o r e  of' t h e  Mink Anticl ine. .  T h i s  c l a i m  

group i s  l o c a t e d  i n  t h e  s o u t h c e n t r a l  p o r t i o n  of t h e  1969 p r o j e c t  a r e a  

(NTS quadrangle 116K/1) n e a r  t h e  headwaters of one of the  main t r i b u t a r i e s  

of t h e  F i sh ing  Branch of t h e  Porcupine River .  The l o c a t i o n  of t h e  c l a im  

group i n  r e f e r e n c e  t o  t h e  Mallard base  camp i s  shown on t h e  l o c a t i o n  

diagram, F igu re  1. 

Inexco Mining Company subsequent ly  examined t h e  a r e a  of 

Permo-Pennsylvanian carbonate  a long  t h e  apex of t h e  Mink A n t i c l i n e  

and noted  bo th  copper and zinc-bearTng f l o a t  a s s o c i a t e d  w i t h  t h e  s m a l l  

knob a t  t h e  sou th  end of t h e  Pa l eozo ic  c o r e  of t h e  structure. Assay 

r e s u l t s  of t h i s  m a t e r i a l  were ve ry  encouraging t h e  e i g h t y  c l a i m s  

des igna ted  t h e  Mink Group were s t aked  t o  p r o t e c t  t h e  a r e a  d u r i n g  t h e  e a r l y  

s p r i n g  of 1973. One of t h e  top  p r i o r i t i e s  of t h e  1973 Geophoto f i e l d  

program was t o  c o l l e c t  a l l  p o s s i b l e  geologic ,  geochemical and geophys i ca l  

d a t a  on t h e  Mink Claim Group t h a t  would a i d  i n  t h e  assessment  of t h i s  

m i n e r a l i z a t i o n .  The second p r i o r i t y  was t o  prospec t  t h e  Mink A n t i c l i n e  

Area as a whole f o r  a d d i t o n a l  occurrences of m i n e r a l i z a t i o n  o r  e x t e n s i o n s  

of t h e  p r e v i o u s l y  examined mine ra l i za t ion .  

The p r o f e s s i o n a l  c la im s t a k e r s  employed by Inexco ELining Company 

t o  s t a k e  t h e  Mink Claim Group conducted t h e i r  work under w i n t e r  c o n d i t i o n s  

and t h e  pos t  were surveyed i n  b o t  n o t  set up. The f i r s t  t ask  confronted  



by Geophoto Se rv i ce  personnel  was t o  s e t  up r igh t  and t a g  a l l  t h e  c l a i m  

p o s t s  on t h e  Mink Group. A c la im l o c a t i o n  diagram p l o t t e d  on a 1 inch  

t o  2,000 f e e t  topographic  map and t h e  c la im t a g s  were provided  by Inexco 

Mining Company p r i o r  t o  beginning  f i e l d  ope ra t ions ,  A c l a im map cove r ing  

NTS s h c e l  116K/1 was obta ined  from t h e  Yukon Mining Kecorder i n  Whitehorse.  

Th i s  1 inch  t o  112 mi l e  c l a im  map showed t h e  t ag  numbers cor responding  

t o  r e s p e c t i v e  c l a ims ,  b u t  as is u s u a l l y  t h e  case, t h e  b a s e  map c o n s i s t e d  

only  of a enlargement  of t h e  a p p r o p r i a t e  p r o t i o n  of 1:250,000-scale 

topographic  map s h e e t  Procupine R ive r  (1165 and 116K - E112). 

A t o t a l  o f  68 man-days of work was conducted on t h e  Mink Claim 

Group, of which 28 man-days were devoted t o  p rospec t ing  and geochemical 

sampling,  22 man-days involved  geophys ica l  surveys  and g r i d  l a y o u t  and 

18 man-days were u t i l i z e d  i n  t r ench ing  ope ra t ions .  

Geology 

The Mink C l a i m  Group is l o c a t e d  n e a r  t h e  s o u t h e a s t e r n  end of 

t h e  8 t o  10-mile l ong  PIink A n t i c l i n e  ( s ee  F igure  24 ) .  The c l a i n  group 

p rope r  spans  a 21,000 f o o t  by 9,000 f o o t  no r thwes te r ly  t r e n d i n g  a r e a  a t  

t h i s  sou the rn  end of t h e  s t r u c t u r e .  

The o l d e s t  rocks exposed a long  t h e  a x i a l  c o r e  of  t h e  Mink 

A n t i c l i n e  c o n s i s t  of l i gh t -g rey  t o  yellowish-brown-wcnthern l imes tones  t o  

t h e  permo-Pennsylvanian-age E t t r i a n  Formation. The rounded e t o n g a t e  out -  

a  U S  crop a r e a  o r  r i d g e  exposed h e r e  is h e a v j l y  mantled by e x t n e s i v e  t I 

s l o p e s  l i m i t e i n g  a d e t a i l e d  s tudy  of t h e  format ion  t o  s m a l l  s c a t t e r e d  

ou tc rops  ( see  F igu re  25) .  These exposures  revea led  a  f i n e - t o  medium- 

- 9 - 



gra ined  l imes tone  t h a t  i n  p l a c e s  c o n s i s t s  almost e n t i r e l y  of b i o c l a s t i c  

f ragments  i n  a  s p a r r y  c a l c i t e  mat r ix .  Fine-granined, s t u d y  l imes tone  

ho r i zons  were noted a t  two o r  t h r e e  outcrop  l o c a l i t i e s .  Dark grey- 

weather ing  i r r e g u l a r  c h e r t  l e n s e s  were q u i t e  common througout  t h e  

s t r a t i g r a p h i c  sequence of  E t t r a i n  Formation carbonates  outcropping  a t  

t h e  sou th  end of t h e  Mink A n t i c l i n e .  

Although t h e  Permian-age Jung le  Creek Foramtion i s  n o t  

r e p o r t e d  t o  b e  p r e s e n t  i n  t h e  Mink A n t i c l i n e  a r e a ,  ev idence  c o l l e c t e d  

d u r i n g  t h e  1973 f i e l d  program s t o n g l y  sugges t s  t h e  p re sence  of t h i s  

format ion  occu r r ing  a long  t h e  e a s t e r n  f l a n k  of t h e  c e n t r a l  ca rbona te  

c o r e  of t h e  Mink A n t i c l i n e .  Abundant fragments of cher t -pebble  cong- 

l omera t e ,  s i l i c e o u s  mudstone and s i l t s t o n e  were noted  a long  t h e  f a u l t e d  

s o u t h e a s t e r n  f l a n k  of t h i s  s t r u c t u r e  (Claims 36 and 3 8 ) .  The s t r a t i g r a p h i c  

b r e a k  ( see  F igures  24 and 25) l o c a t e d  a long  t h e  n o r t h e a s t  f l a n k  of 

t h e  c e n t r a l  c o r e  a r e a  (Claims 4 8  and 50) c o n s i s t s  of a  darker- toned 

zone of s i l i c e o u s  s i l t s t o n e  and s h a l e  a l s o  suspec ted  t o  r e p r e s e n t  t h e  

lowermost Jungle  Creek Formation. F i e l d  examination of poor ly  conso l ida t ed  

exposures  i n  t h i s  v i c i n i t y  v e r i f i e d  t h e  t y p i c a l  Jung le  Creek l i t h o l o g y  

of t h e  u n i t .  The l i k e l i h o o d  of s i m i l a r  Jungle  Creek exposures  o c c u r r i n g  

a long  t h e  wes tern  f l a n k  of t h e  s t r u c t u r e  e x i s t s ,  b u t  t h e  h e a v i l y  mantled 

lower p r o t i o n s  and t a l u s  covered upper zones a long  t h i s  f l a n k  d i d  n o t  

r e v e a l  any obvious evidence of t h e i r  presence.  

A f a i r l y  l a r g e  ou tc rop  a r e a  of Upper T r i a s s i c  age  s h a l e s ,  

s i l t s t o n e s  and l imes tones ,  i s  l i m i t e d  t o  t h e  n o r t h  end of t h e  Mink Claim 

Group. 



Thi s  map u n i t  has  been inco rpora t ed  i n t o  Fugures 24 and 25, bu t  only a 

b r i e f  examinat ion of t h e s e  exposures  I-7as made. Outcrops of T r i a s s i c - age  

b l a c k  f i s s i l e  s i l t s t o n e  and s h a l e  w i t h  in te rbedded  s h a l y  l imes tone  were 

examined a long  t h e  n o r t h  bank of t h e  main eas t e r ly - f lowing  s t r eam and 

i n  t h e  v i c i n t t y  of t h e  h i l l t o p  1,800 f e e t  f u r t h e r  n o r t h .  No f o s s i l s  

were noted  b u t  Upper T r i a s s i c  Halobia  s p .  a r e  r epo r t ed  from s i m i l a r  

rocks  i n  t h e  Nonster  Syncl ine  a r e a  t o  t h e  sou th  (Mountjoy, 1969).  

The broad r e c e s s i v e  a r e a  between t h e  c e n t r a l  a r e a  of Permo- 

Pennsylvanian ca rbona te s  and t h e  o u t e r  r i d g e  of r e s i s t a n t  sands tone  and 

o r t h o q u a r t z i t e  is  u n d e r l a i n  by a f a i r l y  t h i c k  sequence of  d a r k  grey  t o  

b l u i s h  g rey ,  f r i a b l e  s h a l e s  des igna ted  as  t h e  Husky Formation. This  

u n i t  i s  of Lower Cretaceous age b u t  may inc lude  some J u r a s s i c  beds a s  

w e l l .  Dark bornw t o  r u s t y  brown-weathering ho r i zons  o r  bands were 

no ted  a t  s e v e r a l  l o c a l i t i e s  a t  t h e  sou th  end of t h e  s t r u c t u r e  where 

f a i r l y  good ou tc rops  of t h e  Husky Forxa t ion  occur .  These bands c o n s i s t  

of a more s i l i c e o u s  s h a l e  ho r i zon  t h a t  con ta ins  o c c a s i o n a l  conc re t ions  

of r u s t y  co lo red  f e r rug inous  s i l t s t o n e .  The s t r a t i g r a p h i c  b r e a k  (SB) 

shown a long  t h e  sou the rn  and southwestern p o r t i o n s  of t h i s  r e c e s s i v e  

s t r i k e  v a l l e y  ( see  F igures  24 and 25) r e p r e s e n t s  a h o r i z o n  i n  which t h e  

da rk  s h a l e s  grade  i n t o  medium t o  l i g h t  grey sandy s i l t s t o n 2  wi th  i n t e r -  

bedded da rk  grey  sands tone  o r  greywacke. Dark grey  t o  b l a c k  s h a l e s  and 

sandy s i l t s t o n e s  occur  s t r a t i g r a p h i c a l l y  above t h i s  marker bed o r  zone. 



Lower Cretaceous-agc sandstonzs consist of light gey to \vlritz 01" h:Cf C G ~ C I L ~ ~  

cluartzose sar.ds tones and orLhoquartz i t ~ s ,  The sandsLories appe:lr to be sli$il;tly 

c:~sbonacems in some localities. Thz lower part  01 chis formation coilsists of 

dark grey to hufr' brown-weatherir,g silty s a i& ' io i l~~  wit11 thj.n lam jnzc and ti;icker ? .----=-- .-- 3 - 
resembling grayv~acke, Crossbedding and poorly p:rese:rveci .ripple marks wexe 

noted in this lower prtj'ctn of the sandstone unit. 

The youngest forma?ion outcropping in the vicinity of the south end o l  ti--- 

Mink Anticline is the Lower Cretaceous ( Neoconlian age) Gooclcnofigh Fox-matior, 

The formation was only briefly examined while collecting geochemical sanrpks 

along tile northeastern flank of the structure ( s e e  Figure 25). At this locality 

thrustin2 has  carried Martin Creek Formation sanclstoncs over the younger shatss 

and saridy siltstones 01 the Goodenough Formation. This  lower paxt of the Goo<- 

of f l~tggy snncistorles. The r av iws  helow and low-lying ar-cn lurChcr east (siraz- 

GI-nphicnlly your~ger) appear to h.,e made up of a Thick li10fiDto11~~1~ scqusnce of 

d a r k  g r e y  to black shales. 

. - S l r x t u r a l l ~ ,  rhe south enc: of the Mink Anticline consists of a re1:t:xvei-.- 



been t h r u s t  over  younger incompetent s h a l e s  of t h e  Goodenough Formation. 

Nor th-nor theas t  t r end ing  normal f a u l t s  w i t h  t h e  upthrown s i d e  t o  t h e  

nor thwes t  have o f f s e t  t h e  r e s i s t a n t  hogback r i d g e  of Mart in  Creek 

sands tones  a t  a  couple  of l o c a l i t i e s .  A comples system of normal and 

high-angle t h r u s t  f a u l t s  occur  a t  t h e  extreme s o u t h e a s t e r n  end of t h e  

a n t i c l i n a l  s t r u c t u r e  account ing  f o r  t h e  breached gap i n  t h e  r i d g e  s o  

e v i d e n t  h e r e .  

The a x i a l  co re  of Permo-Pensylvanian-age ca rbona te s  exposed a t  

t h e  c e n t r e  of t h e  s t r u c t u r e  is  h i g h l y  f a u l t e d  and shea red  a long  i ts 

e a s t e r n  f l a n k .  A s e r i e s  of north-northwest  t r end ing  t h r u s t s  and s h e a r  

zones compl ica te  t h e  go log ic  p i c t u r e  a long  t h i s  mantled zone. Cher t  

pebb le  conglomerates and s i l t s t o n e s  of t h e  Jungle  Creek Formation 

appear  t o  have been preserved  a long  a  p o s s i b l e  graben- l ike  s t r u c t u r e .  

The north-south o r i e n t e d  l imes tone  outcrop  n e a r  sample F 

229 a t  t h e  extreme n o r t h  end of t h e  carbonate  r i d g e  forming t h e  c o r e  of 

t h e  a n t i c l i n e  may b e  f a u l t  c o n t r o l l e d .  Mine ra l i za t ion  was no ted  

nearby .  

The a x i a l  t r a c e  of t h e  a n t i c l i n a l  f o l d  fo l lows  t h e  c r e s t  of 

t h e  prominent carbonate  r i d g e  n e a r  t h e  sou th  end of t h e  Mink A n t i c l i n e .  

0 
Dips of 5O t o  1 5  were noted a long  t h e  c r e s t  of t h i s  r i d g e ,  b u t  t h o s e  

s t eepen  q u i t e  r a p i d e l y  a long  t h e  e a s t e r n  f l a n k  of t h e  s t r u c t u r e .  

S t r i k e s  and d i p s  from t h e  h e a v i l y  mantled wes tern  f l ank  of t h e  ca rbona te  

r i d g e  were almost i ~ p o s s i b l e  t o  o b t a i n .  The l a c k  of ou tc rops  a long  t h i s .  

s i d e  of t h e  s t r u c t u r e  accounts  f o r  t h e  s c a r c i t y  of s t r u c t u r a l  i n fo rma t ion  

occu r r ing  t h e r e .  

GEOCHEMICAL SURVEY 

The geochemical sampling ope ra t ion  on t h e  Mink A n t i c l i n e  may b e  

d iv ided  i n t o  t h r e e  c a t e g o r i e s  c o n s i s t i n g  o f :  1 )  a s e r i e s  of s t r eam sediment  

and random s o i l . .  . . . . . . - 13 - 



ridno ob s o  ev iden~  here. 

centre of thc structure is highly faulted and shearcd along its castern flank 

A szries of north-northwest trending thrusls x ~ c l  sh33r 7.3323 complicate 

the geologic picture along this mantled zone. Chert pebble co~glomera tcs  and silt- 

graben- like s tructur-e. 

711e north- south orieni.cc1 limestone outcrop w a r  sample F 229 at: tl:e extreme 

~ o r t h  end of th-2 carbonate ridge forming the core of the anticline map bt. fau1.t 

cor~trolled. h4ineralizci.tion was noted nearby, 

The axial trace of the anticlinal fo3.d follows the crest of the prominent 

cnrbonatc ridge ncar the soutll en? or' thz Mink Anticline 

Dips of 5" to 15" v e r e  noted d o n g  the cres t  of thjs ridge, b!it thosc s t e q m ~  qnite 



zone. Tine geoche~nical results of these f i rs t  two surveys aJ:e si:owi; on the geo- 

chemical sample plane ( Figure 23) .  A total of 293 geochemic:al s i l t  samplcs wcre  

collected from the f i rs t  two areas.  An additional 229 soil san~ples  were ob?ained 

from the two soil  sample grids laid out along key areas that cover p ~ r t i o w  of 

claims 31, 33, 35 and 36. 

A11 the geochemical si l t  samples collected from the hlirk Cfaim Group 

w x e  a a ~ d y z ~ d  in the Geophoto Services laboratory in Calgary using tkc -SO 

mesh seived fraction. A 0-5 gnl portion was digesicc! in 1r . l  nit-15c acid and "then 

tested on a. P e ~ k i n  -Elmer Model-303 atomic absorption spcctrophotometer f a r  

the elcments copper, lead and zinc. A digital concentration reaclout zccesso-y 

g a r "  analysis valws directly in par ts  per million. Statistically determiixed back- 

s-rovnd and ttlrcshold values for coppa- arzd zinc established during the 1969 

ik!d program were  again uilized in evaluating the Mi& Group. The tlir-esholcl 

;-,tluzs oi 46 ppin lor copper and 270 ppm ior  zinc were  based O i l  850 rt.connaisscr;l~e 



samp'lcs iron1 thc south c!rlc! of lhc cJ.aiin groap were in JuoSi: cases bclow Lhe 

of I S  ppm also predominated. Follow-up silt samples collcctcd along tributaricts 

cilaini~g claims 5 and 7 anri the area jus i  to the wesl an6 outside the claim gray 

proper, reported a slightly higher range of copper, lead and zinc values. O d y  



ciiluting efi't'ct of barren ~ n z t e r i a l  into this st ream are t h e  oilZjr explanations 01iIcred ioz 

this phenon~em, 

carbonnie ridge separating it into tvkro distinct north and south porticns, Sanlplc 

A 65 tzkeit along this western branch at  a poini hdflvay ik-o:!$ the hxcached wate r  

g2p, reported 159 ppm zinc, 

All otllcr- samples  co!lected along the main course  of this western bi:anch 

reported insignificant t r ace  element values. 

A series 01 stream sfdinleni and soil  sarnples wcre  a!su collcctecl along 

t ? x  psomi11::rrt hogSack r idge  formed by sandstones of the Martin Cre& 5'01-mation, 

TI12 s a m p l i ~ g  was confined to the northeastern flank of the antic'liml s t r u c m r c  (see  

Figure 25). Gzochernical silt samples F 278 to F 298 wcre  collectcc2 along this 

rcsistznt r idge tc3p of I ~ w e r  Cretaceous-age sediments and fr~rorn the poorly 

:I:!'ined al lui~ial  fans and sheet ivash rivukLs that draiil i t s  westerr! slope, These 

: -!ii'ple~ wcrc  co l lc~icd  slightly outside the easteril  edge of the claim group 



watcr gap ( s e e  Plate 15) is col:sidered first .  An exceller~t d c n s i i ~  ot  randoi:!ly. . 

valuzs were xeporzed in addition to those occurring within. r!~e sxil sample grid arcas 

east  of the northern geochemical sol1 sample grid layout, This ar,omal_ous 

sample is better refcrrcd to  w h m  discissing the geochemical anomalies along 

the north gr id  system. The second samplc from this outhern par t  of the riclge 

area,  reportirig anomdous copper, is sarnplc C 3 1 7, which as sayec! 262 ppm, 

'Ti?is anornalo~s sample was colkctcd 120 feet south of malnchitc-stained f!mt 

~lotecl during the thc  geochemical s a m p l i q  operation a i d  occurs along the 

Iir.avilp rnmtlecl wilcstem flank of the rouncled hill (Claim 10). Samples C 316 

and C 315 within 163 fezt to the north and south of this location did not r e p o r t  

311~111al0~~s CoppeL- vc1lu2s. 

Anonmlous zinc va l .~~es  are  much more common m c l  widely clistributecl 

t;l:!n copper- at d!is south ei-id ol' the ridge and occur along .both ~qanks of the 

r:Ior?2:iti-.cJ norihwestcrn trending carbonate hill. Silt samples C 327, Fj 73 nncl 



along this eastern flndc 01 the hillside. Sample C 346 (265 ppm) i s  the sou!hern- 

most of this row of significant zinc valu.cts that estencl over 2,000 C x t  in a nortli- 

westcrly direction. 

Three anomalous zinc samples wexe collcctecl along the wirestern fl2nI.k of 

the carbonate hillside, south of thc watm gap. Samples C 317, C 31.5 and C 352, 



and shear zones oXer escellent potential for  ~r~ineralizai'ion, 

core into two distinct halves. Coth soil ancl stram-sediment  type silt: ssrnplcs 

wexe collected here. This elongated northern segnlcnt is r o u ~ h l y  twice the size 

of tile rounclcd hill (3 ,  929') to the sou& of the water gap, It consists of two 

distinct rounclcd pea?:s (4,087' and -1,016') and a rathcr b:-oadly cletiued sacidle 

area hetvicen these rounded hill tops ( s ee  Plate 16)- T h i s  sacldk for-ns the heacl- 

water  area fo r  the only fairly wcll-dcflned tr-ihutarp syskrn occurring d o n g  the 1 

entire central ridge, T h i s  t~vin forked s t r e a m  ( see  Plate 16) drains the north- 
i 

wstc rn  flank and was the site of gzocheinica! samples R 19G and K 830, coTlectec1 I I 

i 
i n  late August 1969, During The 1973 operation this tributary w a s  largely snoxv I 

I 
I 
i 
i 



Silt samples D 450, D 451 and E 372, reported copp::r values ranging f r o m  105 to 

296 ppm an:! were collected from 1,2CO LO 1, 600 feet west and ciownslo~z from the hi::- 

top mineralization. Samples D 433 and D 434, assayed 80 zr,d 7S ppm copper res-xx- 

ively and occur almost zt the base of the western Jlailk of this hillsjck. Signi2icaz"~ 

bilt under threshold copper values in thcl 34 to SO ppm copper rmze occur 630 to  1,213: 

feet further north along this same wesizrn flank of the hill (Claim 18)- 

(Claim 1-12}, collected approsimatcly hall way cdorrm the eastt.cn flank of the  hilkid? 

and appro,;in~atdy GOO feet north of the hilltop silc of mineralized 1lo::t. Sc~mplcs 

coI.lcctcd clown-slope to the south (Claim ?I )  of FR 33 (copprr-bcxring iloat) a1:3 



jvay up thz aorth h n ! ;  of the hillside hcloi:; peak 4, 016'. 711is a;..ornalous coi>i>ci- 

f rom the neares t  repcrted copper float. 

The distribution of ano~nalous lead- zinc val r:es oatlinxl by si lr  sanlpf es 

collected a l o ~ g  the twin-peaked, carbonate r idge a t  the north half of tl~c clninl 

group closely reflects  to the hvo clusters 0.: anomalous copper val~lcs jus t  

Silt sample F 3'78 from the vicinity of the soc~Zhern copper-float J.oc.ntion. 

of F R  233 (Claim 41) repor-5cd cxtrernelp high tl-cl.cc c l c ~ n m t  v a h e s  912, SS! ppm 

Icad and 13, 300 ppm zinc, An anomalous zinc value of 297 ppin ( s a m p k  E 364)  

location, Silt samples I3 362 ar~c! D 423 f rom locations 400 lo  1, COO fee; iurl'!;zr 



backgroufid 70 ppm to a moderatc 135 ppm zinc value. 

alous geochemical sample F 378 represents an isol r i i~d zizc high assoaiaiecl with 

thc malachite-stained float occurring nearby. This float sxnple  ( F R  33) ttssayeii 



PPiiI lead. 

Two  silt sarnplcs col?ei~c:'l a t  th:: cstrerne norill czcl oJT the curt-onatc. 

ridge, rcporteil moriialous zi11;c vaiues. Sample F 299, t n k ~ i ~  150 feet  south of 

repol-tcd 352 ppm zinc. Three othclr samples collected upslope to the sotdh of 

F 314 reported significant zinc valucs rangi~lg from 186 to 215 p p l ~  ' I k  .I; 
li 
1; 

- ,  

fax-thest south sample ( F  309) of the group is located 1,700 ieet sou& at-!ct upslope 1: 
,. 
I j 

from the mineralized float sample FR 28 .  
I 

, I 
1: 

Th=l middle sample of this threesome 3:eported an anomalous 13s pprn i 

I 
snmple  FR 28. The up-slope trend of this mix is o2posite i n  clirectioil from a ! 



grid systems ( s e e  Fjgure 26) was n logical stcp after follow-up strerm: sediment 

sampling and fairly detailed prospcctjng had been conch!cteci. Noat coataidng 



at the north and so:tth crd of tile grid s y ~ t r ' m  is 100 k e t  1)ul 59 fczt spacing was 

111aintc7_in-zd along the cr i t ica l  central poii ion (see F ~ ~ L L L X  26)- Thc- scarcity of 

good sample  rnaterial  duc to accumulation of angular rock dcbr is  i n  ce r t a in  

por t iom of the  geochemical g r id  made i t  ncccssary  to deviate slightly from the  

5G foot spacing. (Note uneven srtmple djstribution a l o n ~  casr-msst l ines directly 

north oI' central rock outc~o?).  

Tie dlstribuiion oP anonalous zinc valucs along the soutllern grid system 

is defined b j r  f ive groupings of samples  rcport inz in the 8, 000 to 17, 650 pprn 

range aild a ~ ; I ~ T ~ J T  ul;ifosm platzau of anomalous zinc vahr~s in  the: 4, 000 to 7,709 

p p n  r;Lngc 3t the  south end of ~~e gr id .  An abrl~pt termination of anctinalous valuzs 

( a h v e  270 ppln zinc) occurs  along chc northwest portion of the grjc? sys tem an3 

tiwee o r  four tongues of background range values estznd par t  lvay a c r o s s  pert ions 

of tile mictdle and s o u t h a n  half of thc grid. 

1712 highest zinc g ~ o c h e m i c a l  valuc reporiud occurs near the  west end of 



To ti;? south,  a low sx!cl7e-like zone of inie7-rncciiatc I-arli;z ~nomaloits zjnc I 
I 

values (370-572 ppm) i~:tc.~.iretl..:; fiefore ttlc next high pcqk o f  8, 100 p p 1  zinc I 
I 

(Sample E 93) o c c t ~ s .  Zinc va?!!cs in the 740 to 3,489 r:ln:;?c surr-oand this hizh, 
I 
I 

Within 100 feet f u r i h a  to the south, the third highly anorna!otis zone of Z ~ C C  
I 
! 

values occurs.  SamgZes D 173, E 101 and E 106 form this p r o r n i s l ~ g  aanoma:ous 
i 
I 
i 
! 

zone and report  zinc values of 11, 600, 13,500 accl 10,000 ppm respcctivc2y. i 
i 

Mineralized float occurs jus t  to thz enst o i  this area. A grab sample ( F R  16) of i 
! 
i 

suspected zinc carbonate o r  si1ica:e rnntcrial from this vicjnily assayed 27.SI)Yi 

i 
zinc. Directly to the south of this conspicuous geocl-icmical high, an a b r q t  zjnc I 

t 

occurring ; ~ t  t h e  s o u h r n  end or" th2 gr id  system lies directly south cn.f !his 

C O Z ~ S ~ ~ C U O U S  ]OW. 



than the  zinc anomalies, but never'i"l2kss, closely rcsen~ble thc prcvious distr i-  

bution, 

The bronc! plateau-like pa tkr r .  of anomalous zinc values occurrjng at thz 

south end of the grid system is modjiied into an  elongated nor thernt rending zone 

of anomalous copper valaes (500 feet long). A geodlemicnl peak o i  2,200 ppm 

::!id soi:th of this peak area xeprescnteci 131 sample E 103. Definiti: copper cut-oiFs 





of cui-ofl and not always at the centcr  of the anornalolts zone. 

Large portions of the sou the rn  geochemical grid system occur in an area 

of fairly fiat uniform to moclerately sloping s~wl'aces Tne  central 

knob o r  rock outcrop is the high poiric of the al-ea with a gradual slope away to the 

south an< west. Even to  the  north, a low snddlz-like dcpr-ession occurs prior  to 

: 
beginning up 3 sweep slope along the southern portion OF the main lime.;;ione ridge. 

?he most abrupt break in  slo;~e occurs  dorig t l ~  eastern 1/3 of the  g r i d  systzm 

\ifhere the slope drops relatively steeply toward the woodecl va2li:y to The east oi the 

knob. Possible dispersion patterns for hoih copper a n d  zjnc in  the closvs-slope 

castern di rcct ior~ a r c  associatecl with smxple locations D 173, D 156 and D 137 

lmt tllesc dispersioi l  outlines a r e  not especially pronounced or  extensive, The 





l i~ncstone outcrop in this general viciiiity. The float sal-ryles of zinc occur r i~g  here . 

could h a w  all originated fckthcr north and iii f3.ct appcw- to20rm n'iilzcll;inic~l &spzrsion 

train oric@tring 'from i h a t  Area. Sarnpie C 7S (9, $09 p p n  zinc) is. 

centered an the most  attrac2ivc poztion of this broader anomalous zone xshich is 

still opeil eilded to the south. Additional geochenlical sampl i~g clensity;su:)plemen'icd 

cvaluatc this sor~theril portion of the p i c 1  systzm. Soil and silt snrnpks 8 71 2nd 



r ,. 
passz)ilitics 3s strtrcturaf contxol for  minnr~li tst io!1,  l h i s  gxid sys;ern h s  est:r?b- 

lished to bcixer tesl: and evalu~t-e that possibility soon a f i x r  malchitc--stained florit 

was noted zit two fairly well scpraterl locn~ions a h g  the I.ower slop-?s oi this 

flank of the ridge (see  Figure 27). 

the north-south extent of this grid system, Near the norsh cncl, samples D 191, 

D 195 and D 205 assayed 1,032, 348, and 575 pprr, zinc fesp.ectivt?ly, Several 

samples in the general vicinity reported sip;Sicant but not anomalous zinc valires 

i n  the 220 to 263 ppill ratigc. Silt sarnpl;: D 196, collectec! qprosi instely 323 

fect south of the estrcme1.y high valuect sample D 191, assayed 420 pprn zinc, 

grid system near the midpoint of its 2orth-south din~cn.c;iori, San1pJ.e B 127 f r o x  

tiiis locality, reported a 1,440 ppm zinc value and occurs 80 to  100 feet down-sl02-c: 

( t o  the east) or' an  area of reported coppzr-stained fiozt, Up-slop? Lo the west, 

s31npks D 198 a d  E 115, report  287 artd 194 pprn zinc respectively, \%is up- 



peaks of a n o n i n l o ~ ~ s  z inc  values distributed along a $08--loo2 l o i z ~  north- south zonr  

at the  e ~ s t c r n  (cloivnslc,p?) dge of tho narroiv hancllc-like yortlcxr! of "L'ne grid 

system. Sample E 11 1, at the center of narrow linear trcnd, reported 1620 ppm 

zinc. Samples E 112, to the north and D 182 to the south, assayed 355 and 455 ppm 

the nnoxnly as a whole is s t i l l  open to  the eas t ,  

Anonalous lead zones occur in the same vicinity as thc first thxec oi-' 

tliscussecl cIirectIjr d m v e  is not r-cpeatcd as  an anomalous lend tse~lc?, 



ing ..;till a n o ~ ! ~ c r  250-feei to the south. Fairly abrupt g:tochc:ii?ic.~: 

upslopz ( t o  the west) ~ v i t h i n  the gsjcf system torvnrd the sot~if-t, 

or11y a shor t  distance (approximately 200 feet) to ihc sol! 

-I!J ant1 f Y ppin leacl 1-cspccilnreq, oucll.?,e cnls weal: 3ilL)i:: 

i n  the clown-slope eastern direction. 



In sar;;mer-y, the four anomalous zones 01 lead and zinc defined by thc 

nort:xxn geochemical grid s ysiem could reflect n01:ih- soctb orienixd zones of 

mineralization paral lel icg the series of fault 2nd shca3.- zoccs Itn3:;rn to occur here. 

Each of the anomalous zones reflects a rvcll-cleiined, eastern t r e d  in the down- 

south s t ruc iura l ly  co-iltl-o1led trend of suspectccl mincraliznlion. Ei?!ler intermittent 

Anor-r.aIcus lead va lurs a re  of a considerably highcr- range and far  more 



this area.  ( terrain conditions permitting). 

co~ductecl on the haink Claim Group. The arcas prospzctecl in increas ing order of 

importance are: 1) the low priority Mesozoic terrain partially covered by the 

claim group, 2)  the entire northwest-trending Perrno-Pe~nsyliranian-age cai-bon~:- 

knob occurring clircctly south of the P:~li.ozoic core 01- ridg::, 

Rock s:tmplzs were collected rrt scvexal Iocatioas ard nminly rqrescrt 

min , - raked  float or  suspectccl s i p s  of mineualizaCion. Only o x  rock sarnplz 

float material collected irom the claim group. The area as a whole is heavily 

mantled by talus along the stcepzr slopes and frost-heaved rock c!cbrls is  corn;xcr! 



staridpoint. 

In addition with the coppes n~iileralization associated wirh the siliceous 

knob, five occurrences 01 copper-bearing float werc cncoun'icrcd a t  :videl\r separated 

localities a long the central  limestone ridge of Pert~:o-Pen:rsylvaniarl age (see 
. . 

Figure 25) csteildingfrom the extreme northern eccl of the ridge to the sou"Lheast2rn 

flank of the suiltt~ern-mas: hill. In each case badly shattered and weafherec! malachite 

anc1 azurite-stained material was noted. This floa'i appcnrs to reprcscnl: an origiml 



this mineralized float assayed 4,7876 copper, 3 76% 11~acI 211~2 .15,93% zinc. 

Binocular microscope examination of similar material again suggcsis a fracture 

filljng mode of occurrence,. Crystalline quart:: linings and porous leached silicecns 

zones were noted. Botryoiclal azurite and malachite stain occur along fracture plrr;ls 

2nd in v ~ g s .  Wed: indicatiosls of galena a d  small blebs of .rcd-br&vn sphalerit:: 

were also noteci. A very strong hut localized geochemjcal anonlnly xrporting cop?-r 

leacl and zinc occurs in the vicinity of sample F R  33, T h c  geochemica! aspzcts oZ 

this locality a r e  djscussect earlier in the report. The rjtlgi. top loc-7tion of this 

floac sample suggests a nearby source area. 

-4 third occurrence of mine~al ized f lo?~t  was noted a'lorg eie sovChv:estc~ 

flank of the southern hill (3, 929') of the Paleozoic age limestone ridge. Traces of 

flmk of the I-lill ( s e e  Figure 25), Geochemical silt samp1.e C 317 f x o n  this ger;erz?_ 



This liillsicie is heavily rnantlccl and the float could easily have 01-iginatec1 fro,% much 

f t!r~-er  up slope. I\Tevertl:eIess, geochemical and geological. eviclellce strongly * 

point toward a s t ruc t~ual ly  controlled local source Pol: this n i ~ ~ r a l i z e d  float, 

hnguk~r  picces of chert  pebble conglomerate occur a s  the preclominant- ruck tzype 

along the lower portion of :his hillside and suggest a downthrotvn block of Permian-- 

age J u q l e  Creek Formation probably occurs here. Up slope, chest? Perma- 

Pennsylvanian limestones of the Ettrain Formst im x c u r  as outcrops aiic! angulal- 

talus debris. Good evidence oi  sevcl-al northivestcrly Trending s l ~ c a r  and fnuli; zones 

o w - r r s  a lmg [his soutl~castern flank of 'Ihe main carbonate ridge. Structural conti-ol 

fox localized fracture filling or even vein- type mineralization is present aloi~o  his 
0 

northwestern trencling zone. 

Prosr~ecting in the viciniry of the siliceous knob ccntcred along the r'2a:- 

toplied clearing at the southern end of tile limcston? ridge 

rcicllccl the most azractive arid widt.spreacl signs of rni~lr-ralizntion eixcou:;te-ct.d on 

zinc float in this vicinity at a n  earlier clate, Clairns 31 ar:d 33 cowl- rllis cxicical 



soa:hezs; of thc c c n p a l  slljccous knob 0;- oL:Lcro? ( s e e  L-:igucc 26). Rock sample 

F R  14 represents  tllis ~na t e r i a l  3cd :1s:;:y~! 1.82:< coppP2L' and 13.33% zinc. 

I 
in  viug-s and cavjties a s  well as ,  distincr: grains of Chc sane  1ninzra1 v i i ~ l i n  the 

rocks. The country xock consists 'of sil.iceo.~s marerial with a porous, leached 

to 1-1/2 inches i n d i m m e r  were  noted in sample FR 14 and chalcopyrite cores  vfe-e 

often visible within the blebs of sphalerite. The genesis of these cogpzr and z inc  

sulpl~icles appears  closely related i n  both t ime and mode of occrirrecce and micro-  

scopic examination suggests that they precipitated out of solution contemperai;ousI~.~ GT 

a t  least f rom the s ame  parent hjrclrotherinal solution, The red-brown sphalci-ite 

wcathers to  a sofz hon-y-brown crust  o r  stain. Portions of Chis sxr tple  cofitain 

n u s s  e s  oi v ~ g g y ,  porous bone white macerial r e se rnb l i~g  srnitlisonite o r  calarnin-, 

Float sctmple F R  16, collectec! 60 feet furrher north ail5 s l i g h ~ l y  up-slog 2 

f rom I;R 14, consists of a bone-white mass  of porous box-work o r  lattice xnatcrict 

\vicil a very high specit'ic gravity. Botq-oida! crustaiions associxccl with this sarrsle 

rr2pznr to ha c a l a r n i ~ e  whilc th.2 slightly orange t-inted to  bone-wI?ite portions are 

pt-oi~ahly smithsonite (?). This sample ,zssayccl 27. S O ) x  zinc h i  only -!SO ppm 
. " 

copper. Lead rcportcd a negligible 24  ppm, 

to thc norr l~  and nidecl in locatllig tlic only in-situ showing of mineralization 

~ ~ ~ ) i ~ : i l  on the eiltircl Mink Ciain1 Group, Samplt. FII 15 rcprwcras n~a lach i te  ax1  



represerit a more  .resistam po.rtion of m e  of the northwestern trezcling shear  zolles 

noted to the north. Portions of the knob- like oi~tr,l:oi~ cer ta idy  represent  the  

original rock that forms tile central core of the Mink iinticlinc but  very l i t t le evidence 

oLC original carbonates (Ettrain Formation) o r  bedding is visible. 

Grab sample FR 15 representizg some of the hetter rnineraliz,o,tioa from 

this outcro9 assayed 2.457, copper. Chip sarnples were not taken ac ros s  the en t i re .  

15 to 20 foot zone of mineralized outcro? but the widely disseminated nature of this 

occurrence would have resulted in a low average copper assay, rfic vuggji. o p e r ~ n g s  

along the siliceous otltcrop were lined with quartz crystals al-id wed< indications of 

azuriie a d  ~nalacl-iite. The highly dissernina?zd copper mineralization consists of 

fraccure coatings along seams and thin malachite films and blebs within tile open 

wi:Is. Lean to co~npleteiy barren zones were comnon even within the better 

i!lincralizcd portions of zhe outcrop but copper mineralization g:iadually diminished 

to the east a ~ d  completely faded out a t  the southeastern end of t5e outcrop, ml-ct 

rmiTi12rn portions of i'his siliccous ourcrop were corr,~!el.cly bxrrcn of rnir:erafizati~rr 

iii::! t i le slloiving a t  the southi~estern cornsr x~oulcl have to be considered subinxgina! 

i i i  :: ri!~!~:. 

Scvcral samples of a heavy white porous mineral were coliecteci in the 

. . .  
. . . ;;I:!I:\ ,  c ~ f  th=: r o c k  outc~.-or, at the sr>l!i-I-~ end of thc p;cochen;ical ~r jcf  systcnl ( s o ~ ~ ~ l l )  



Semple AR 14 representi$-g a pure mass of this heavy bone-white mineral, s s say t f  

47.80% zinc by AA methods. An assay check by .bring Laboratory of the same 

material reported 46,41% zinc ~;erffying the presence of a scconciary z inc  carboil?-,_rz 

o r  silicate min-zral. The material collected does not effexvese in cold d i lu~e  HC1 

but nevertheless, has the appearance of dry bone ore (white porous srnithsoni~e), 

A mi>:hlre of smithsonite (zinc carbonate) and calrnine (hydrous zinc silicate) 

probably accounts for the lack of efiervesence in &is material. The minzxal 

consisrs of botqoidal crusts as  well as  fibrous honey-coinb~l masses and ncn:rorl;s. 

Color varies from bone-white to dull yellowish-brown with delicate shades or gre22 

occurring on some samples. TJ3~e na ter ia l  is brjttle wilh a sub-pearly luster, rr 

hardness of 5 and an estimated speci€ic gravity of well over 3 ,  

The trench excavated in the vicinity of geoc:iemical silt samples I3 176 2112 

E 105 is located at the approximate northern extent of this float zone of secor;dar;~ 

zinc minerals and was placed hcre to test for mi~era l ized  outcrop b?!qw ti12 over- 

b ~ ~ r d c n .  The details of this excavation ai-e discussed later on in this report, 

Tile fir-st question that comes to mind when considering t h e  abundance 1;: 

i:i.rc:, thcsc usually occur a s  weakly mineralized fraciure coal inp 01.- t i n y  dis- 



cccurrirlg along fissures in the ear l ier  landscape. Tnc absence of F l e i s t~cene  

mlacistion ir; this par t  of the Yd:on could account for such seco;?c?ary processes 
<- 

usuaL1~r more typical of d r ie r  climates. -. Certainly l2:c weathexed zone :~t the  south 

end of the carbonate ridge is not to be compared with the deep zones of leaching 

2nd secondmq7 enrichment occurring in the southwestern UniCed States, X;c 

prirnar). source of smithsonits-calamine is not to be expected a t  a p e a t  depth 

hopelfully has not already been weathered away. 

Geophysical S urvcys 

Tne prospecting and g~ochemica l  field work indicated that grouncl geop!lysics 

cotdd bzst bz employed in Che relaTively flat a rea  surrounclirlg el? siliceoas knob 

(scc. Figures 25 and 29). 'Ille location \:!as ideal fo r  such surveys considzrii~g thc 

presencc of copper and zinc rnincralization along the projecLLed estenSicn oZ shea r  and 

control gresented logical targets f o r  this geophysical survey, 

A geo~hys ica l  grid was: laic1 ofit 1vii:h a 2,000 foot loilg b a s d i n e  oriented 

S 30n \Cr and parallel with a line roughly bisecting the s t r u c b r a l  -trend 01 the anticline 

( X 30' \V) and tho structural  projection of the fault zonSs ( N O "  13') mqper!  furzh-I 

! ~ ) r . - i ! !  ( s c c  Figure 25). The grid nrhvork was chained and picketed :LC 100 foot 



reaci in a period of 2 3  minutes to minimize diurnal variation these ~eadings  se r  - 5 2  

as standards by which all subsequent readings on cross lirles vere coz-rec~ed f o r  

diurnal variation, 

The M700 magnetometer is a high-order precision instrument wirh aii 

accuracy of - 3.5 gammas on the most sensitive rang? (1,003 gammas ful l  scale  

dcfIection). Built-in latitude adjustment permits cancelling tke errrth's field up Lo 
. - 

n maznitude of - i 100,000 gammas. Temperature drift is less than 50 s.mi<?zs 

under Caitaclian operating conditions (-35" to f 55' C). 

The survey was conducted by a continuous t ime segulated reading of 

prox;idcd readings ~11icfi were  compared with the prwiously establisl-.ed baselip- 2%. 

siancl:~ril diurnal variation was calculated. Using this system a correction for ,i;i;-ix2 

thein on F i p x  39, 

Sasel ine s cations as recoz-decl dux-inc - 



Figure 29), Figure 26 representing the  geochemical soil sample grid p!=ii;ll, is at 

a scale of 1 inch to 50 feet and the magneto-meter geophysical sumey plan (Figure 

29) is a t  a scale of 1 inch to 100 fcet, 
A 

Tie high reading of 885 gainmas reportcd by the first station east (100 

feet) of ;he baseline on cross-line 6 occurs at the i5/es;ern eix5 of an elorigtited east- 

west trending pattern defined by the 750 gamma contour line This magnetic high 
. 

(relative) occurs just north of sample E 93 which reported 220 ppm copper and 

S, 100 ppIn zinc. This soil sample is i n  line wii3 &e three zirlc geocl~emical highs 

til;lt parallel the projected north-south s'iructural waft of the faulr and shear zones 

occurring further north, 

A magnetic high of 945 gammas occurs 100 feet wes!: onc  c:~ss-l'ir:z 0. 'This 

fligh corresponds with the southwestern edgc of the high plateau of copper 2nd zinc 

~c.octicrnica1 values that occur a t  the south end of tile gzochernical grjd system. 

!l:Jguru 2 6 ) ,  Magnetic highs of 860 and 870 garcmas occur mar- the east end of liaes 

I-; X 2nd 9 N rcspectlvely. The 803 and 850 gamma contottr lines dcfine a slightly 

clur?g:~tc.d north trcnding pattern that coul.c! reilect structrrraf control alons t!~is 

.,. ; rcr,, :% -. . . ... castern en2 of the geophysical grid system. 

Szvernl  cast-west trcricls of Z ~ S S C I -  mngnitudtt are irdizatcd on the con- 



~nag-netoi~etet- susvcys. Tile weathered zinc float at the stlrfitc~ mag- repixsc3r 5 2 2  

upper limit oP a deeper lying su!pliicle zon- which may be decectc.,ble, hlagnetite a112 

pvrrhutit.e were not observed in the mineralized float samples bu; could be pres-2: 

in  association with the copper sulfides known to occclr here o r  coald be presen's as 

gazgue minerals along the suspected north-south trcnding ?ault and shear  zonzs, 

Electromagnetic Survey - A McPhar 1CC0/5000 vertical loop electromagnetic uci t  

(hIode1 SS15) was used to conduct an EN1 survey over the  same grid system, Tzis 

model can be used effectively over a transmitter-receiver distance oi' 2, OGO fee. - 

ilowever, f o r  increased accuracy of readings, four transmittzr locations w e r e  

utilize3 which resulted in 2 rncuimum transmitter-rccziver distance o i  1,050 iz??, 

Ileaclings viere taken a t  both 1,000 and 5,000 cycles pcl- sezoncl sStir,gs 2 :  j.0;~ 

is xo:~ghl_y half of transmitter receiver distance, 

No really consistant pattern of inflection poin'is o r  crossoT;er points is 

xi-ealctd in this survey. Tnc dual-frequency crossovers or! lines ' 7 N  and 9X tlix 



to  have aided in the search for extensions of north-south "LccnSiilg sLiuctures, 

Massive sulphides are the most feasible iarget for EM surveys. Zinc carbonates 

and silicates and even massive sphalerite do not normally respond weXi to EM 

may b2 to9 widely disseminated f o r  cfiec?ive detection by Eh'i survejrs. 

Tie low valsed sporadic cor,duct.ion suggested on Figurc 28 may 132 clue to overhurdcn 

effects .  

Trenching --- 

The most promising locality south of the s2liccous knob was selected for  

t r t nch i i~g  (see Figure 26). The northern limit of abundant zinc b a r i n g  float was 

1oca;cd in the vicinity of a r n . ~ ~ s i v c  houlder uf zinc carbornte roughly 3 Ice& in ' 

500 fcct sotith-so~!thivest of the prominent siliceous knob 2nd is shoiiin on F i p r c s  

'25, 23 zn:: 29.  From a g e i ~ ~ h e l n i c s t  si-andpoint, the treilch Jidras located immediately 

 it pi!rp:;e of this trenching was an efiort to rcach bzc!rock (possibly miner-alizcc?) 

Ij:lu\:. t!w o v e r b u d z r ~ .  The sc leckd  sitc was also over a sllgb.? 1mnp in tile 



. . 
;l!igrilne2t, In \:akioiis stages, a total 0.f ,i2 cl:-ill ! ~ O ~ C S  ivere put: cIw.\!n ki~. fet--n the 

tes t  pits using nnAtl:i.s-Co;2co Cobra plugger c?riIl, Ttese fmfea varicci f.rom 2 .fi.a? 

i.0 6 feet  in  clepth. The overburden encoufitercd i n  the digging of the test pits end 7 -  

matriu. Dri l l  stcel became jammed solid on numerous occasims ax1 required 

much determination and ingenuity to be loosened. 

'ci~e holes xvere Ioacled with 2 to 8 sticks of 40% iorci te  (CIL) and then 
. . - - -  - 

primed and tamped, Electric detinators were placed on the second and forth st ick 

in the deeper holes. Holes were connected in ser ies  and electrical  blasting wire  

was strung 600 feet  to safe cover. Early in the trenchiiig operation, the chrges 

\irere fired using t\vo s i x  volt batteries in series. The currerit  wzs not s ~ ~ f i i ~ l e ~ i t  

ancl only three holes couId bz Iired at  a time. The 24 :roll- EM gen-zrntor 1rzs 

suhstitutecl and provided sufficient cuxrent for  the 10 to 1.5 hole setups, Early 

dri l l  hole pzttern with additional charges placed on the smrfctce was used. This 

111ctil0;l ~ v c r s  more eziective in  removing overburden cleanly r=zd provented the creczh 



exposures to examine this bzdrock in any  clctail. Closc e:crrrninntiorr of suspec'ied 

bedrock brought to the surface by blasting was barren. Nevzrcheless, several pieces 

of over'uzrden material dug out by hrrnd from the lower 4 to 5 fset portion 02 E x  - 

. trench contaimd mineralization in the form of sphnlerjtc and the zirrc carbonate- 
- 

silicate mixture, 

Sample F 20 of similar material from near the bzdrock surface i s  made 

not assayed, A small  test  pit was escavaceci 60 feet- nofihcast of tie trench btit h i l ed  

to reach bedrock. 

An effort was made to expose a fresh bedrock sur.face a t  the mineralized 

southwest co1:ner of the siliceous knob o r  outcl-op. Four holes were  drilled to a 

depth of 4 feet on ?he mineralized portioil of this outcrop, Yhesc lloles were loaded 

with 19 sticks of 40% forcite and fired, Thz rock was very wcll iractured by the 



t~ti1izc.j 2.1; sticks of 43% forcite (CZL) a!;cl 120 
. .  . 

were  supplied bjf Iricxco Mining Cornpny. %he 

not veq; encouraging from the s ixdpoint  of t h e  

overburden cleanly and expose fresh b&rock surinces below, Tnz comSinztion 0: 

(only 40 percent) did not clean the trench but did b r i ~ g  sorile bedrock to the s~t_rfacz, 
- 

Roughly l /4  of ?he man-days utilized on the trench involve2 hand excavatioil and 

removal of broken rock debris not cleared by the blasting ~perai .~ons.  The preser,=e 

of zinc-bearing float and mineralized rock particles occurring well below the over- 

burden surface were encouraging. Bzdrock zppears to bz closer t o  Ll~e surface a t  

the western erld of the trench. rfile sinall prospect pit noxtii of the ~re i lch  s i te  indlz3;t: 

ti-ic presence of deeper overburden in this direction as marerial hand ciag co a dept;: 

of almost five feet did not reveal the bedrock surfzce. 

Conclusions 

l ? ~  mineralized portioils of the  hlinl; Claim Group are underlain Ly 

Fcrn~o-Tcnnsylvanian carbonates occurrifig along the axial core  of the la rger  ?dirk 

:Inticline. Five widely scattered occurrences of malachite am! zzurite-stah.s;ec! 

i i o ~ i  v:iih l esser  amounts of sphnlerite \-;ere noted along tbe northwzs:rrly or ientet  

!iilli.ston~ ridge. TWO of these occurrences were  noted north 02 chc water g a p  

[:;:ti I~isncis rhis central ridge into north and south segments .  The o h s  dlrce 



j ca-boixtes  and silicntcs occurs irt the vicinity of t!ie siliceous kni)h inini.diat.c.ljr 

south of the Iimcstone ridge. This area offers a strong possl5iliCy of structurally 

controIlecl mineralization along the southern projection of the north-south t rccdirg faull: 
'i 
-4 a& shear .  zones mapped further to the nr~r.th. 

7 
4 Detailed geochemical surveys covering the entire leilgth of the three 
1 

. 1 
mile lo2g carbonate ridge suggest severzl  e reas  cf possible cog2sr--zinc mineral- 

I 
I 

J 
ization. Float samples suggest a dissemin2ted fracture filling v:triety of mhera2- 

-Y , 
i ization. A very extensive geochemical pattern of anomalous lead valucs occurs 
A 

-. along the southws?stern flank of this ridge. 

Two detaiied soil-sample grjds further outIine several  poteni.ia1 zones of 

- copper and zinc mineralization in the v i c i ~ i t y  of the si!jccoris knob to the south of 

the xidgc and along the southeastern flank 

Fairly extensive magnetometer 

clucted a t  the south end of the claim group 

t h e  :t-esults are regzrded a s  inclusive. 

of this same ridge, 

an2 electro-magnetic surveys were con- 

in the vicinity of the siIiceous knob, but 

Trenching along a selected zone in this same sout!rex area did m t  1-esch 

good csposurz of bxlrock and is likewise inconzlus ive, 

Extensive b-ulldozcs trenching ffolloweci by a ciia~norx! drillifig program oi 

~no:lcrate scope js recommended at this south end o i  the claim group, Tile target ' 

a I.-c:as for  this  work would be based mainly on presently a w  iirrbl e geocl-iernicul soil. 



the zon"vs at all. B 
Additional soil  sampling, prospecting and trenching coo~d  also b2 conducted 6 

B 
further north along the carbonaie r i d p  a t  the sites of copper-bearing float and coin- 

ciding anomalies. Priorities of these locations are: 1) the anomalous 
b 

- 
southeastern flank, 2) the geochemicdly anomalous northern end of the riQe, and . . 

f 
3) (4,087') peak 3.t the south end of the northern segment of ca~bonaie ridge. 

- 
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