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ECHO BAY MINES LTD. 

M I N I ,  M I N 2 ,  SMIN1, RED LEDGE 1 
AND RED LEDGE 2 MINERAL CLAIMS 

EXPLORATION - 1980 I 

GOLDEN M I N I N G  DIVISION, BRITISH COLUMBIA 

SUMMARY 

Exploration, which included l i n e  c u t t i n g ,  topographic surveying, 
roadbuilding, t renching,  geologica l  mapping, geophysical surveys and 
geochemical sampling, w e r e  performed a t  MIN1, MIN2,  SMIN1, RED LEDGE 1 and 
RED LEDGE 2 mineral c l a i m s  between May 15 and November 4, 1980. 

Folded and f au l t ed  Dutch Creek Formation, Mount Nelson Formation 
and Horsethief Creek Group carbonate and c las t ic  rocks e x i s t  within t h e  
mineral  claims. A t  l e a s t  t h i r t e e n  su lphide  mineral occurrencs,  comprising 
one or more of galena,  t e t r a h e d r i t e ,  s p h a l e r i t e  and cha lcopyr i te ,  and s i x  
iron-oxide gossans, e x i s t  i n  Dutch Creek Formation or i n  Mount Nelson 
Formation within o r  near  t h e  mineral  c l a i m s .  The most important su lphide  
mineral  occurrence is  OSHM007; t w o  ch ip  samples co l l ec t ed  a t  t h i s  occurrence 
give an average grade of 17.75 ounces s i l v e r  per ton,  22.66 per  cent  lead ,  
2.41 per cent  z inc and 0.23 p e r  cent  copper over 1.0 m. Zones i n  soil and 
stream sediment t h a t  are geochemically anomalous f o r  lead,  z inc,  s i l v e r  
and/or cadmium exist, and l o c a l l y  a r e  s p a t i a l l y  assoc ia ted  with the  sulphide 
mineral occurrences. Several  induced p o l a r i z a t i o n ,  r e s i s t i v i t y  and very l o w  
frequency electromagnetic anomalies e x i s t ;  some of t he  geophysical anomalies 
are coincident  with sulphide mineral  occurrences and/or geochemically 
anomalous zones. 

Further  explora t ion ,  comprising l i n e  c u t t i n g ,  topographic 
surveying, geological  mapping, geochemical so i l  sampling, geophysical 
surveys,  overburden s t r i p p i n g ,  t renching ,  roadbui lding and diamond d r i l l i n g ,  
i s  required t o  evaluate  s e l e c t e d  su lphide  mineral  occurrences and geophysical 
and geochemical anomalies t h a t  e x i s t  within MIN1, MIN2,  RED LEDGE 1 and RED 
LEDGE 2 mineral c l a i m s .  

The prel iminary estimated cost of t he  recommended explorat ion is 
$27 5,OO 0. 

INTRODUCTION 

Location 

The MIN1, M I N 2 ,  S M I N 1 ,  RED LEDGE 1 and RED LEDGE 2 mineral  c l a i m s  
are i n  Golden Mining Division wi th in  Nat ional  Topographic System (NTS) 
map-sheet 82K/8W, and are centered a t  50°19'N l a t i t u d e ,  116O27'W longi tude 
(Dwg. OEBI-8; Appendix I ) .  The mineral  claims cover a t o t a l  a rea  of 810  
hec ta re s  and are access ib l e  by h e l i c o p t e r  o r  four-wheel-drive vehicle .  
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His tory  

The area  has been geologica l ly  mapped a t  a scale of one inch equals  
2 mi les  (Walker, 1926), a t  a scale of 1 an equa l s  2.5 km (Reesor, 1957 and 
1973) and a t  a scale of 1 inch  equals  1,500 f e e t  (Fy le s ,  1959). 

In  1979, Trigg, Woollett Consul t ing Ltd., on behalf  of Echo Bay 
Mines Ltd., performed reconnaissance and d e t a i l e d  geochemical stream sediment 
sampling i n  parts of t h e  area now covered by MINl and M I N 2  mineral  claims. 
MINl and M I N 2  mineral  c l a i m s ,  bear ing  record numbers 510 and 5 11 
r e s p e c t i v e l l y  were staked on November 10 and 11, 1979 and were recorded on 
November 23, 1979; S M I N 1  mineral  c l a i m ,  bear ing  record number 773, was staked 
on J u l y  1 and 2 ,  1980 and was recorded on J u l y  30, 1980. MIN1, M I N 2  and 
SMINl mineral  c l a i m s  a r e  held by Echo Bay Mines L t d .  

RED LEDGE 1 and RED LEDGE 2 mineral  c la ims,  bear ing  record numbers 
192 and 193, were recorded on October 13, 1977 and October 3 1, 1977, 
r e spec t ive ly ,  and are held by Arthur Louie of W i l m e r ,  B r i t i s h  Columbia. RED 
LEDGE -1 and RED LEDGE 2 mineral  claims w e r e  optioned by Echo Bay Mines Ltd. 
i n  August, 1980. 

1980 Explorat ion 

A t o t a l  of 467 man-days of f i e l d  work, which included l i n e  c u t t i n g ,  
topographic surveying, geological  mapping, geophysical surveys,  geochemical 
Sampling, t renching,  roadbui lding and he l ipad  cons t ruc t ion ,  w a s  performed a t  
M I N I ,  M I N 2 ,  SMIN1, RED LEDGE 1 and RED LEDGE 2 mineral  c l a i m s  between May 15 
and November 4,  1980 (Appendix 11); t h i s  t o t a l  does no t  include 41 man-days 
of f i e l d  work performed within RED LEDGE 1 and RED LEDGE 2 mineral  claims 
between October 13 and November 2 ,  1980 and between October 31 and 
November 5, 1980, respec t ive ly .  

Exploration on the  mineral claims during 1980 included: 
e s t a b l i s h i n g  a t o t a l  of 31.6 line-Ian of g r i d  wi th in  and near  M I N I ,  M I N 2 ,  
SMINl, RED LEDGE 1 and RED LEDGE 2 mineral  c l a i m s ;  topographic  surveying of a 
100 hec tare  a rea  within MINl and M I N 2  mineral  c l a i m s ;  geo logica l  mapping of a 
450 hec ta re  area a t  a s c a l e  of 1 a n  equals 50 m and/or a t  a s c a l e  of 1 c m  
equals  25 m; performing 18.2 line-km of very l o w  frequency electromagnet ic  
and 16.3 line-km of induced polarization/resistivity surveys,  and c o l l e c t i n g  
850 geochemical s o i l  samples and 93 geochemical stream sediment samples. I n  
addi t ion ,  a sulphide mineral occurrence within RED LEDGE 2 mineral  claim w a s  
s t r i pped  of overburden, w a s  t renched a t  two l o c a l e s  5 m apart and two rock 
ch ip  samples w e r e  co l lec ted .  

The t o t a l  cos t  of explora t ion  performed within MIN1, M I N 2  and SMINl 
mineral claims between May 15 and November 4, 1980, wi th in  RED LEDGE 1 
mineral  claim between June 27 and October 11, 1980 and within RED LEDGE 2 
mineral claim between August 8 and October 29, 1980, i s  $110,630; the  amount 
spent  within each mineral claim or mineral  claim group is  summarized i n  
Appendix 111. 
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LINE CUTTING, ROADBUILDING 

A t o t a l  of 31.6 km of base l ine ,  c r o s s l i n e  and t i e  l i n e  were 
e s t ab l i shed  by chain and compass or chain and t r a n s i t  within M I N I ,  M I N 2 ,  
SMIN1, RED LEDGE 1 and RED LEDGE 2 mineral  claims. About 8 . 5  k m  of an o ld  
road which provided access  t o  t h e  RED LEDGE mineral claim group were 
re furb ished ,  and 2.0 km of new road which provides access  t o  MINl and M I N 2  
mineral claims w e r e  b u i l t  t o  four-wheel-drive s tandards (Dwg. OEBI-9; 
Appendix I ) ;  t h e  roads are about 3 m i n  width. Two D-6 c a t e r p i l l a r  
bu l ldozers ,  cont rac ted  from and operated by Dominion Creek Gold, Invermere, 
B r i t i s h  Columbia and by O.W. Braisher  Contract ing,  Parson, B r i t i s h  C o l u m b i a ,  
w e r e  u t i l i z e d  f o r  roadbuilding. 

GEOLOGY 

Regional Geology 

The e a s t e r n  P u r c e l l  Mountains are underlain by rocks of Helikian t o  
Cretaceous age ( R e e s o r ,  1973). A t  and near  t he  M I N  and RED LEDGE mineral  
claim groups, however, only t h e  t w o  upper formations within Helikian P u r c e l l  
System and t h e  Hadrynian Horsethief Creek Group of Windermere System are 
present .  

The two upper formations of P u r c e l l  System are Dutch Creek 
Tormation, which comprises mainly a r g i l l i t e ,  s i l t s t o n e  and q u a r t z i t e  with 
lesser amounts of carbonate rocks,  and Mount Nelson Formation, which 
comprises mainly dolomite with lesser amounts of q u a r t z i t e ,  do lomi t ic  
l imestone, s l a t e ,  a r g i l l i t e  and conglomerate. The Windermere System 
unconformably o v e r l i e s  t h e  P u r c e l l  System and comprises Toby Formation, a 
b a s a l  po lp i c t i c  conglomerate, followed by Horsethief Creek Group, a d ive r se  
sequence of slate,  a r g i l l i t e ,  p h y l l i t e ,  q u a r t z i t e ,  g r i t ,  quartz-pebble 
conglomerate, dolomite and l imestone. 

The e a s t e r n  P u r c e l l  Mountains have undergone a t  l e a s t  two orogenic 
events.  P r io r  t o  t h e  depos i t ion  of Windermere System, Purce l l  System rocks 
were f au l t ed  and were deformed i n t o  no r the r ly  t rending  folds .  The e f f e c t s  of 
t h i s  e a r l y  orogeny have been overpr in ted  and masked by a Mesozoic orogenic 
event  t h a t  r e s u l t e d  i n  Paleozoic  and o lder  rocks being f a u l t e d ,  folded and 
intruded. Mesozoic deformation i s  charac te r ized  by northwester ly  t r end ing  
fo lds ,  by normal f a u l t s  t h a t  s t r i k e  mainly northwester ly  and no r the r ly ,  and 
by l o c a l  t h r u s t  f a u l t s  t h a t  d i p  mainly southwester ly  (Reesor, 1973; Jansen 
and Olson, 1979). 

L i tho log ie s  Within t h e  Mineral Claims 

Dutch Creek Formation, Mount Nelson Formation and Horsethief Creek 
Group e x i s t  within M I N I ,  M I N 2 ,  SMIN1, RED LEDGE 1 and RED LEDGE 2 mineral  
c l a i m s  (Dwg. OEBI-9). North of Toby Creek ,  near t he  nor th  boundary of M I N I  
mineral  claim, Mount Nelson Formation dolomite i s  the  hos t  f o r  the  sulphide 
depos i t  which ex i s t ed  a t  t h e  now closed Mineral King mine. 
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Dutch Creek Formation l i t h o l o g i e s  include a rg i l l i t e ,  s i l t s t o n e ,  
q u a r t z i t e ,  calcareous a r g i l l i t e  and dolomite. Three u n i t s  of massive to 
f i n e l y  laminated dolomite e x i s t  within and near M I N 2  mineral  c l a i m .  The 
western contac t  of t he  c e n t r a l  dolomite is  grada t iona l  through dolomite 
interbedded with f i n e  grained q u a r t z i t e  and a r g i l l i t e ,  t o  a r g i l l i t e  and 
s i l t s t o n e ;  t h e  contac t  r e l a t ionsh ips  of the  o ther  dolomite u n i t s  a r e  
uncertain.  

Mount Nelson Formation q u a r t z i t e ,  dolomite,  a r g i l l a c e o u s  dolomite, 
a r g i l l i t e ,  g r i t  and qua r t z  pebble conglomerate conformably o v e r l i e  Dutch 
Creek Formation rocks within MIN1, SMIN1, RED LEDGE 1 and RED LEDGE 2 mineral  
claims. The basa l  u n i t  of Mount Nelson Formation is a f i n e -  t o  
medium-grained, th in-  t o  thick-bedded o r thoqua r t z i t e  with lesser amounts of 
interbedded dolomite and a r g i l l i t e .  The basa l  q u a r t z i t e  grades upward 
through interbedded q u a r t z i t e ,  dolomite, and sandy dolomite i n t o  massive t o  
f i n e l y  laminated dolomite. This dolomit ic  u n i t  commonly conta ins  in t e rbeds  
of a r g i l l i t e  and a rg i l l aceous  dolomite, and l o c a l l y  conta ins  gri t  and 
matrix-supported pebble conglomerate comprised of qua r t z  clasts i n  an 
a rg i l l aceous  matrix.  The dolomitic u n i t  is  i n  f a u l t  contac t  with Dutch Creek 
Formation rocks which e x i s t  t o  t he  east. 

Horsethief Creek Group quar tz  pebble conglomerate and g r i t  with 
lesser amounts of a r g i l l i t e  and dolomit ic  l imestone e x i s t  i n  t he  southern 
Bort ion of RED LEDGE 2 and SMINl mineral  claims. G r i t  and matrix-supported 
conglomerate are comprised mainly of qua r t z  clasts up t o  1 cm i n  diameter ,  
and local a r g i l l i t e  and dolomite c l a s t s  up t o  2 m i n  diameter,  i n  an 
a rg i l l aceous  matrix. G r i t  and conglomerate commonly a r e  interbedded with 
a r g i l l i t e ;  i n t e r b e d s  of dolomit ic  limestone e x i s t  bu t  are r a re .  The contac t  
between Horsethief Creek Group and underlying Dutch Creek Formation within 
t h e  mineral  c l a i m s  probably is a t h r u s t  f a u l t  r a t h e r  than an unconformity. 

Dark green c h l o r i t i c  i n t r u s i v e  rocks e x i s t  l o c a l l y  i n  Dutch Creek 
Formation. The o r i g i n a l  composition of these  i n t r u s i v e  rocks is uncer ta in ;  
s i m i l a r  rocks which e x i s t  nor th  of Toby Creek have been descr ibed as a l t e r e d  
d i o r i t e  by Fyles (1959). Contact metamorphic a l t e r a t i o n ,  which comprises 
bleaching and s e r i c i t i z a t i o n ,  is  present  i n  Dutch Creek Formation a r g i l l i t e  
ad jacent  t o  the  c h l o r i t i c  i n t r u s i v e  rocks. It is uncer ta in ,  because of 
subsequent deformation, whether t he  i n t r u s i v e  rocks w e r e  emplaced as dykes, 
s i l ls  and/or sheets :  t h e  l a r g e  outcrop of i n t r u s i v e  rock which exists i n  the  
southern p a r t  of RED LEDGE 2 mineral claim may be an i n t r u s i v e  plug. 

Quartz ve ins  a r e  ubiquitous within t h e  mineral claims and e x h i b i t  a 
v a r i e t y  of a t t i t u d e s .  A t  least  two ages of qua r t z  ve ins  e x i s t .  

S t r u c t u r e  Within t h e  Mineral Claims 

Rocks wi th in  and near  t he  mineral c l a i m s  are folded and f au l t ed .  
The s t r u c t u r e s  p re sen t  i nd ica t e  t h a t  a t  l e a s t  t h ree  phases of deformation 
e x i s t ;  a l l  t h r e e  phases of deformation may, however, have occurred during 
t h e  same Mesozoic orogenic event. 
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The earliest  phase of deformation produced t h e  t h r u s t  f a u l t  which 
s e p a r a t e s  Horsethief Creek Group from underlying Dutch Creek  Formation. That 
t h e  t h r u s t  formed e a r l y  is ind ica t ed  by the  f a c t  t h a t  t h e  a t t i t u d e  of t he  
t e c t o n i c  f a b r i c  within Horsethief Creek Group rocks above the  t h r u s t  is the  
same a s  t h a t  which e x i s t s  within underlying Dutch Creek  and Mount Nelson 
Formations; t h i s  t ec ton ic  f a b r i c  was formed during the  second phase of 
deformation. 

Within M I N I ,  RED LEDGE 1 and R E D  LEDGE 2 mineral  claims, t he  
important s t r u c t u r e  produced by the  second phase of deformation is a 
subs id i a ry  f o l d  t h a t  plunges about 20 degrees  north-northwester ly  (Dwg. 
OEBI-9). The a x i s  of t h i s  subs id i a ry  f o l d  l ies  within the  Mount Nelson 
Formation, and the  fo ld  is t r ansec ted  to the  east by a subve r t i ca l ,  
north-northwesterly f a u l t  or f a u l t  zone t h a t  has  about 1,200 m downthrow on 
t h e  west s i d e  (Fyles ,  1959). This  subs id i a ry  f o l d  is a dragfold t h a t  formed 
on t h e  e a s t  l i m b  of a l a rge  a n t i c l i n e ,  t h e  a x i s  of which e x i s t s  west of t h e  
mineral  c l a i m s .  The east limb of t h i s  l a r g e  a n t i c l i n e  genera l ly  d ips  s t eep ly  
eas t -nor theas te r ly ;  l o c a l l y ,  however, it may be overturned and d i p  s t eep ly  
west-southwesterly. Minor s t r u c t u r e s  r e l a t e d  to  the  development of t he  
north-northwesterly subs id ia ry  f o l d  inc lude  a pervasive north-northwester ly  
s t r i k i n g ,  gene ra l ly  v e r t i c a l  to  steep, eas t -no r theas t e r ly  dipping f o l i a t i o n ;  
l i n e a t i o n s  and minor fo ld  axes t h a t  commonly plunge 15 t o  30 degrees 
north-northwesterly,  and a prominent f r a c t u r e  and j o i n t  set  which s t r i k e s  
e 'as t -northeaster ly ,  perpendicular  t o  t h e  a x i s  of t he  subs id i a ry  fold.  
Ilocally, small  lateral  o f f s e t  occurs along some of t h e  no r theas t e r ly  
f r ac tu res .  

Within MIN2 mineral  claim t h e r e  are no c l e a r l y  def inable  medium- t o  
la rge-sca le  f o l d s ;  however, minor f o l d s  and t h e  local v a r i a t i o n s  i n  bedding 
and f o l i a t i o n  a t t i t u d e s  ind ica t e  t h a t  such f o l d s  are present .  These fo lds ,  
i f  p resent ,  probably a r e  t i g h t  t o  i s o c l i n a l  due t o  t h e  l o w  competency of 
Dutch Creek  Formation a r g i l l i t e .  F a u l t s  have no t  been def ined within MIN2 
mineral claim. A reddish-weathering b recc ia  comprising subangular clasts of 
dolomite, ve in  qua r t z  and a r g i l l i t e  i n  a dolomite matr ix ,  e x i s t s  near but  
south of M I N 2  mineral  claim; t h i s  b recc ia  and t h e  co inc ident  topographic 
gu l ly  i n d i c a t e  a northwester ly  f a u l t  may be p r e s e n t  i n  the  c e n t r a l  por t ion  of 
M I N 2  mineral c l a i m .  

The t h i r d  phase of deformation wi th in  the  mineral  c l a i m s  occurred 
about a west-northwesterly a x i s  and produced local c renu la t ions  and a 
west-northwesterly f o l i a t i o n  i n  Dutch Creek Formation rocks,  and loca l  
v a r i a t i o n s  and r eve r sa l s  i n  t h e  general  nor thwes ter ly  plunge of minor f o l d  
axes within Mount Nelson Formation rocks. 

MINERAL OCCURRENCES 

A t  l e a s t  13 su lphide  mineral  occurrences,  comprising one or m o r e  of 
galena,  t e t r a h e d r i t e ,  s p h a l e r i t e  and cha lcopyr i te ,  e x i s t  wi th in  Dutch Creek 
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Formation dolomite and a r g i l l i t e  and 
dolomite within and near M I N I ,  M I N 2 ,  
c l a i m s  (Dwg. OBI-9).  Small amounts 

Mount Nelson Formation q u a r t z i t e  and 
RED LEDGE 1 and RED LEDGE 2 mineral  
of galena and/or t e t r a h e d r i t e  a l s o  are 

l o c a l l y  common i n  qua r t z  ve ins  i n  Mount Nelson Formation dolomite. 

Within M I N 2  mineral  c l a i m ,  sulphide mineral  occurrences gene ra l ly  
comprise small  amounts of galena,  s p h a l e r i t e ,  cha lcopyr i te  and/or 
t e t r a h e d r i t e  which e x i s t  i n  qua r t z ,  calcite and/or b a r i t e  ve ins  and l o c a l l y  
a long f r ac tu res .  A t  Occurrence 9SHM008, sulphide-bearing quar tz  ve ins  are 
subve r t i ca l  and s t r i k e  eas t - sou theas t e r ly  or, less commonly, are 
subhorizontal .  A t  occurrence OSHM003, coarse grained galena,  s p h a l e r i t e  and 
minor t e t r a h e d r i t e  e x i s t  i n  calcite ve ins  or i n  f r ac tu res .  

Within MIN1, RED LEDGE 1 and RED LEDGE 2 mineral  claims the  
major i ty  of t h e  sulphide mineral  occurrences comprise galena,  t e t r a h e d r i t e  
and/or s p h a l e r i t e  i n  f r a c t u r e s  or qua r t z  ve ins  within Mount Nelson Formation 
dolomite;  t h e  mineral ized f r a c t u r e s  and ve ins  genera l ly  are subve r t i ca l  and 
s t r i k e  no r the r ly  t o  no r theas t e r ly .  Three sulphide occurrences a r e  not  i n  
Mount Nelson Formation dolomite: a t  occurrence OSHM004 f i n e  grained galena 
e x i s t s  on f r a c t u r e s  i n  a f l o a t  boulder of Mount Nelson Formation q u a r t z i t e ;  
a t  occurrence ONAMOOl s p h a l e r i t e  and galena e x i s t  i n  quar tz  ve ins  i n  Dutch 
Creek Formation a r g i l l i t e ,  and near t h e  northern boundary of RED LEDGE 2 
mineral  claim a 5 an diameter cobble of massive galena was discovered i n  
f l o a t  along the  RED LEDGE road. The source of the  galena cobble i s  unknown. 

The most important sulphide occurrence,  OSHM007, e x i s t s  i n  Mount 
Nelson Formation dolomite within RED LEDGE 2 mineral  claim. Overburden 
s t r i p p i n g ,  t renching,  rock ch ip  sampling and geological  mapping a t  a sca l e  of  
d c m  equals  0.5 m w e r e  performed a t  t h i s  occurrence (Dwg. OEBI-10). Massive 
galena,  l o c a l l y  a l t e r e d  t o  a n g l e s i t e  and/or c e r u s s i t e ,  and t e t r a h e d r i t e  e x i s t  
within an i r r e g u l a r ,  steep n o r t h e r l y  plunging, pipe- l ike body with an average 
diameter of about 0.5 m. Minor amounts of galena e x i s t  l o c a l l y  i n  f r a c t u r e s  
and, t o  a lesser ex ten t ,  i n  qua r t z  v e i n s  t h a t  s t r i k e  no r theas t e r ly  and d i p  
s t e e p l y  northwester ly;  galena also e x i s t s  as f ine -  t o  medium-grained 
disseminat ions i n  the  hos t  dolomite. P y r i t e  is  disseminated i n  the  
ga lena- te t rahedr i te  zone and i n  t h e  h o s t  dolomite; l imon i t i c  iron-oxide 
minera ls  a r e  common along f r a c t u r e  sur faces .  

Two rock ch ip  samples, 82K80SHM026 and 82K80SHM027, which w e r e  
c o l l e c t e d  across  the  sulphide zone a t  occurrence OSHM007, assayed, 
r e spec t ive ly ,  20.60 ounces s i l v e r  per ton ,  27.20 per cen t  lead ,  1.89 per c e n t  
z inc  and 0.22 per cent  copper over 1.0 m, and 14.90 ounces s i l v e r  per ton ,  
18.12 per cent  lead ,  2.92 per cen t  z inc  and 0.24 per cen t  copper over 1.0 m e  
A grab sample of massive galena,  82K80SHM007A, assayed 50.40 ounces s i l v e r  
per ton ,  77.53 per cen t  l ead ,  0.58 per cen t  z inc and 0.03 per cent  copper. 
Te t rahedr i te  occurs  as disseminat ions i n  massive galena and e x i s t s  l o c a l l y  i n  
small  pods; t e t r a h e d r i t e  comprises less than  2 volume per cen t  of t he  t o t a l  
suphides present  a t  occurrence OSHM007. A t e t r a h e d r i t e - r i c h  grab sample, 
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GEOPHYSICAL SURVEYS 

Very l o w  frequency electromagnet ic  (VLF-EM) and induced 
polarization/resistivity ( I P )  surveys w e r e  conducted within MIN1, M I N 2 ,  
SMIN1, RED LEDGE 1 and RED LEDGE 2 mineral  claims. The VLF-EM survey was 
performed i n  part  by Trigg, Woollett  Consul t ing Ltd. and i n  p a r t  by Phoenix 
Geophysics Limited; t h e  I P  survey was performed by Phoenix Geophysics 
Limited. 
Limited,  Vancouver, B r i t i s h  Columbia (Cartwright  and DiSp i r i t o ,  1980; 
Appendix V ) .  

The VLF-EM and I P  da ta  were i n t e r p r e t e d  by Phoenix Geophysics 

A t  least eleven VLF-EM and/or I P  geophysical ly  anomalous zones 
e x i s t  within t h e  mineral  c l a i m s  (Dwg. OEBI-15). A few of t he  geophysical 
anomalies a r e  s p a t i a l l y  co inc ident  with f a u l t  zones or with p y r i t i f e r o u s  
Dutch Creek Formation a r g i l l i t e .  However, s eve ra l  of t h e  geophysical 
anomalies are s p a t i a l l y  co inc ident  with geochemically anomalous zones and/or 
wi th  dolomite u n i t s ;  t h i s  inc ludes  geophysical anomalies R ~ I  % I  F, G and 
t h e  southern part of anomaly H within M I N I ,  RED LEDGE 1 and RED LEDGE 2 
mineral  claims, and anomalies A1t A2 and B within MIN2 mineral  c l a i m .  

CONCLUSIONS 

Dutch Creek Formation, Mount Nelson Formation and Horsethief Creek 
G~oup  carbonate and clastic rocks e x i s t  within t h e  mineral  claims. These 
rocks are folded and f au l t ed ;  a t  least  t h r e e  phases of deformation e x i s t .  
Within M I N 1 ,  RED LEDGE 1 and RED LEDGE 2 mineral  claims t h e  important 
s t r u c t u r e s  are a l a rge  north-northwester ly  plunging subs id ia ry  f o l d  which 
e x i s t s  i n  Mount Nelson Formation on t h e  e a s t e r n  limb of a m a j o r  
a n t i c l i n e ,  and a major north-northwesterly,  s u b v e r t i c a l  f a u l t  which has the  
w e s t  side downthrown about 1,200 m. Es t ab l i sh ing  t h e  a t t i t u d e s  of t he  e a s t  
l imb of t he  a n t i c l i n e  and of t he  f a u l t  a r e  important because the  i n t e r s e c t i o n  
of a southwester ly  dipping a n t i c l i n a l  l i m b  with a nea r -ve r t i ca l  or 
n o r t h e a s t e r l y  dipping f a u l t  would allow the  geo log ica l ly  favourable  Mount 
Nelson Formation t o  extend sou theas t e r ly  t o  depth within RED LEDGE 1 mineral  
c l a i m  and poss ib ly  within SMINl mineral  c l a i m .  

A t  l e a s t  t h i r t e e n  sulphide mineral  occurrences,  comprising one or 
more of galena,  t e t r a h e d r i t e ,  s p h a l e r i t e  and cha lcopyr i te ,  e x i s t  within and 
near  t h e  mineral  claims. Within and near  M I N 2  mineral  claim, four  su lphide  
mineral  occurrences a r e  i n  Dutch Creek Formation dolomite and t w o  are i n  
Dutch Creek Formation a r g i l l i t e .  Within and near  MIN1, RED LEDGE 1 and RED 
LEDGE 2 mineral  claims, su lphide  mineral  occurrences comprise a f l o a t  boulder 
of Mount Nelson Formation q u a r t z i t e  conta in ing  s m a l l  amounts of galena,  an 
occurrence of s p h a l e r i t e  and galena i n  qua r t z  ve ins  i n  Dutch Creek Formation 
a r g i l l i t e ,  a f l o a t  cobble of massive galena,  and four  occurrences of galena 
and t e t r a h e d r i t e  i n  Mount Nelson Formation dolomite. The most important 
sulphide mineral  occurrence i s  OSHM007. A t  t h i s  occurrence two chip  samples 
c o l l e c t e d  across  the  sulphide zone give an average grade of 17.75 ounces 
s i l v e r  per ton ,  22.66 per cen t  lead ,  2.41 per cen t  z inc and 0.23 per c e n t  
copper over 1.0 m. Fur ther  explora t ion  w i l l  be requi red  to  evaluate  t h i s  
occurrence. 
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A t  l e a s t  s i x  iron-oxide gossans e x i s t  within RED LEDGE 1 and RED 
LEDGE 2 mineral claims. Samples c o l l e c t e d  from the gossans contain up t o  
2 ,100  ppm zinc. The source of t he  i ron  and zinc i n  t h e  gossans is unknown. 
I t  is  poss ib l e  t h a t  a sulphide depos i t  e x i s t s  a t  depth, and t h a t  meteoric 
waters have leached t h i s  depos i t ,  migrated upward along f a u l t  and f r a c t u r e  
zones, and p r e c i p i t a t e d  the  m e t a l s  a t  surface.  

Several  geochemically anomalous zones e x i s t  within the  mineral  
claims. So i l  and stream sediments contain up t o  3 ,200  p p m  lead ,  2,600 p p m  
z inc ,  2 0  ppn s i l v e r  and 19 ppm cadmium. The major i ty  of t h e  geochemically 
anomalous zones a r e  s p a t i a l l y  co inc ident  with or are near  e i t h e r  Dutch Creek 
Formation dolomite or Mount Nelson Formation q u a r t z i t e  and/or dolomite. A 
few geochemically anomalous zones are near  or down slope from sulphide 
mineral occurrences or f r a n  iron-oxide gossans. 

A t  l e a s t  eleven VLF-EM and/or I P  geophysical ly  anomalous zones 
e x i s t  within t h e  mineral  claims. A few of t h e  geophysical anomalies are 
s p a t i a l l y  co inc ident  with f a u l t  zones or with p y r i t i f e r o u s  Dutch Creek 
Formation a r g i l l i t e .  However, geophysical anomalies Rlr R2, F, G, t h e  
southern par t  of H, 
geochemically anomalous zones and/or with dolomite or q u a r t z i t e  u n i t s  ; t h e s e  
geophysical anomalies r equ i r e  f u r t h e r  explorat ion.  

A1, A2 and B are s p a t i a l l y  co inc ident  with 

RECOMMENDATIONS 

Further  explora t ion ,  comprising l i n e  cu t t i ng ,  topographic 
surveying, geologica l  mapping, geochemical so i l  sampling, geophysical 
surveys,  overburden s t r i p p i n g ,  t renching,  roadbui lding and diamond d r i l l i n g ,  
i s  required t o  eva lua te  se l ec t ed  su lphide  mineral  occurences and geochemical 
and geophysical anomalies t h a t  e x i s t  within M I N I ,  M I N 2 ,  RED LEDGE 1 and RED 
LEDGE 2 mineral c la ims (Dwg. OEF3I-16). A crew, comprising a superv is ing  
geo log i s t ,  a d r i l l  geologis t ,  a s en io r  geological  a s s i s t a n t ,  t w o  j un io r  
geological  a s s i s t a n t s  and a cook, w i l l  be required f o r  a per iod of about t w o  
and one-half field-months. In  add i t ion ,  a geophysical con t r ac to r  w i l l  be 
required t o  perform t h e  necessary VLF-EM and I P  surveys,  and a diamond d r i l l  
con t r ac to r  w i l l  be required t o  perform about 1,000 metres of d r i l l i n g ;  
f u r t h e r  d r i l l i n g  may be required depending upon explorat ion r e s u l t s .  

The prel iminary est imated cost of the  recommended explora t ion  is 
$275,000; a f u r t h e r ,  more d e t a i l e d ,  cost es t imate  is  required.  

Trigg, Woollett  Consulting Ltd.  

J:G. Jan"sen, B. Sc. 
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PERSONNEL 



PERSONNEL 

M I N 1 .  MIN2  AND SMINl MINERAL CLAIMS 

N a m e  and Address P o s i t  i o n  

TRIGG, WOOLLETT CONSULTING LTD. 

Dates i n  F i e l d  (1980)  

Angelopoulos,  N. 
81 Rogers Avenue 
LONDON, O n t a r i o  

F o l e y ,  P. 
32 Wordsworth Way 
WINNIPEG, Manitoba 

Hawker, S. 
General Del ivery ,  
URANIUM CITY, Saskatchewan 

Hayward, D. 

CANAL FLATS, B r i t i s h  Columbia 
P.0. BOX 3 0 3  

Hislop, M. 

CRANBROOK, B r i t i s h  Columbia 
P.0. BOX 745 

J a n s e n ,  J. 
10504 - 103 S t r e e t  
EDMONTON, Alberta 

Johns ton ,  R. 
Genera l  D e l i v e r y  
KIMBERLY, B r i t i s h  C o l u m b i a  

K i l g o u r ,  R. 
330 Robertson S t r e e t  
VICTORIA, B r i t i s h  Columbia 

G e o l o g i c a l  
A s s i s t a n t  

September 16-19,24,25,27,29,30; 
October 10,14,16-18 

G e  ol og i s t July 23; August 2,6,22-25 

P r o  spec t o r  

Geological 
A s s i s t a n t  

Labourer  

G e  01 og i s t 

Labourer  

G e o l o g i c a l  
A s s  i s t a n t  

Days 

14 

May 15-17,20-24,26-31; J u n e  2 , 5 , 6 ,  
8-12,14,16-18,24,25,27; J u l y  1,3,4,24;  
August 2 , 4 ;  September 30  

August 9 , l l -14 ;  October 15,21-23; 11 
November 3 , 4  

7 

36 

J u l y  24-26,28-31; August 1 ,2 ,  
4,5 

11 

30 May 15,16,22-25,27; J u n e  12-14,18-21,24; 
J u l y  3,24; August 9,21; September 11,16-19, 
24,25,27,30; October 14,30 

August 9-16 

October 13-16,18,19,22 



Days 

13 

Dates i n  F i e l d  (1980)  - -  N a m e  and Address  Pos it i o n  

TRIGG. WOOLLETT CONSULTING LTD. 

Lynch, R. 
347 Marsden S t r e e t  
KIMBERLY, B r i t i s h  Columbia 

Labourer  August 9 , l l - 1 3 ;  September 30; 
October 1,2,11,13-17 

May 16,17,20-24,26-31; June  2 ,  
4-6,8,9,11,12 

Neufeld, J. 
827 Okenwald Avenue 
WINNIPEG, Manitoba 

Geological 
A s s i s t a n t  

21 

3 Olson,  R.A. 
8727 - 181 S t r e e t  
EDMONTON, Alberta 

C o n s u l t a n t  May 27,30; August 12 

May 28-31; J u n e  2,4-6,8-10,27; 
J u l y  3,4,7,18,28-3 1; August 1,2,  
4,5,7-15 

33 

1 

33 

20 

34 

Redwood, I. 
9618 - 113 Avenue 
GRANDE PRAIRIE, Alberta 

Geological 
A s s i s t a n t  

Labourer J u n e  5 R o o t ,  A. 
P.O. Box 653 
INVERMERE, B r i t i s h  Columbia 

R o o t ,  K. 
P.0. BOX 653 
INVERMERE, B r i t i s h  Columbia 

Geologist May 15-17,20-24,26-31; June  2 , 4 , 5 ,  
9,12-14,16,17,20,24,28; J u l y  1-5,16; 
August 2 

R u s s e l l ,  C. 
250 West r idge  Road 
EDMONTON, Alberta 

Geological 
A s s i s t a n t  

J u l y  3,4,16,24-26,30; August 2 ,4 ,  
5,7-16 

S p e r l i n g ,  T. 
5619 King 's  Road 
VANCOUVER, B r i t i s h  Columbia 

Geological 
A s s i s t a n t  

May 15-17,20-24,26-31; J u n e  2 ,4 ,  

August 2 ,8 ,9 ,11  
5,9-12,27; J u l y  1-4,7,17,18,23; 

11 Thomas, M. 

REGINA, Saskatchewan 
R.R. #2 

Geologist J u l y  31; A u g u s t  2,4-7,21-25 



D a t e s  i n  F i e l d  ( 1 9 8 0 )  N a m e  and A d d r e s s  P 0 s  it i on - -  

T R I G G ,  WOOLLETT CONSULTING LTD. 

V a n  A m e r o n g e n ,  A. Labourer 

INVERMERE, B r i t i s h  C o l u m b i a  
P.0. BOX 44 

O c t o b e r  1,2,11,13-18; N o v e m b e r  3 , 4  

Y o d e r ,  C. G e  o 1 og i c a1 September 27 ,29 ,30;  October 1,13,  
P.0. BOX 390 A s s  i s t a n t  15 ,16 ,18 ,19 ,22 ,27  
CANAL FLATS, B r i t i s h  Columbia 

PHOENIX GEOPHYSICS L I M I T E D  

C a r t w r i g h t ,  P. 
4238 N. 11th A v e n u e  
VANCOUVER, B r i t i s h  C o l u m b i a  

D i S p i r i t o ,  F. 
2748 O x f o r d  Street  
VANCOUVER, B r i t i s h  C o l u m b i a  

O u l l e t t e ,  G. 
502 Tashereau E s t .  
ROUYN, Quebec 

Johnston, K. 
G e n e r a l  D e l i v e r y  
KIMBERLY, B r i t i s h  C o l u m b i a  

Geophysicist 

G e o p h y s i c i s t  

Technician 

Labourer 

A u g u s t  6 - 1 7 

O c t o b e r  14,15,20-27 

O c t o b e r  14,15,20-27 

O c t o b e r  14 ,15 ,20-27  

D a y s  

11 

11 

12 

10 

1 0  

1 0  



PERSONNEL 
. -  

RED LEDGE 1 MINERAL CLAIM 

P o s i t i o n  D a t e s  i n  F i e l d  ( 1 9 8 0 )  Days N a m e  and A d d r e s s  

T R I G G ,  WOOLLETT CONSULTING LTD. 

A n g e l o p o u l o s  , N. 
81 R o g e r s  A v e n u e  
LONDON, Ontario 

Geological 
A s  s i s t a n t  

O c t o b e r  6-9 

Foley, P. 
32 Wordsworth Way 
WINNIPEG, Manitoba 

Geologist A u g u s t  1 2 - 1 4 

Pro spec tor  H a w k e r ,  S. 
General D e l i v e r y ,  
URANIUM C I T Y ,  Saskatchewan 

A u g u s t  11-13 

Jansen,  J. 
10504 - 103 Street 
EDMONTON, A l b e r t a  

Geologist June 27; J u l y  21;  A u g u s t  1 ,27;  
O c t o b e r  6 ,9 ,11  

K i l g o u r ,  R. 
330 R o b e r t s o n  Street 
V I C T O R I A  , Brit ish Columbia 

Geologic a1 
A s s i  s t a n t  

O c t o b e r  7 , 8 , l l  

Lynch, R. 
347 Marsden Street  
KIMBERLY, B r i t i s h  Columbia 

Labourer O c t o b e r  4 , 7 , 8 

June 27; Ju ly  21 ,  24; A u g u s t  27 O l s o n ,  R.A. 
8727 - 181 Street 
EDMONTON, A l b e r t a  

C o n s u l  t a n  t 

Labourer O c t o b e r  6 1 P r e t t y ,  L. 
128 - 13 A v e n u e  S. 
CRANBROOK, B r i t i s h  Columbia 



N a m e  and A d d r e s s  
- -  

P o s i t  i o n  D a t e s  i n  F i e l d  ( 1 9 8 0 )  

T R I G G ,  WOOLLETT CONSULTING LTD. 

R o o t ,  K. G e o l o g i s t  J u l y  24 ;  A u g u s t  12-14 
P.O. B o x  653 
INVERMERE, B r i t i s h  C o l u m b i a  

R u s s e l l ,  C. 
250  Westridge R o a d  
EDMONTON, A l b e r t a  

G e o l o g i c a l  
A s s i s t a n t  

Spe r l inq ,  T. G e o l o g i c a l  
5619 K i n g ' s  R o a d  A s  s i  s t a n t  
VANCOUVER, B r i t i s h  Columbia 

Thomas, M. 
R.R. #2 
REGINA, Saskatchewan 

Trigg, C.M. 
10426 - 2 7 A  A v e n u e  
EDMONTON, Alberta 

V a n  Amerongen, A. 

INVERMERE, B r i t i s h  Columbia 
P.0. BOX 44 

Y o d e r ,  C. 
P.O. B o x  390 
CANAL FLATS, B r i t i s h  C o l u m b i a  

G e  o 1 og i st 

C o n s u l t a n t  

La bower 

G e o l o g i c a l  
A s s i s t a n t  

A u g u s t  19 

A u g u s t  16-1 9 

A u g u s t  1 , I 1  , 1 4-2 0 , 2  7 

J u l y  21  

O c t o b e r  4,6-8 

O c t o b e r  6 -8 , l l  

Days 

4 

1 0  



PERSONNEL 

RED LEDGE 2 MINERAL CLAIM 

D a t e s  i n  F i e l d  ( 1 9 8 0 )  N a m e  and A d d r e s s  Pos it i on 

T R I G G ,  W O L L E T T  CONSULTING LTD. 

A n g e l o p o u l o s ,  N. 
8 1  R o g e r s  A v e n u e  
LONDON, Ontario 

H a w k e r . ,  S. 
General D e l i v e r y  
URANIUM C I T Y ,  S a s k a t c h e w a n  

H a y w a r d ,  D. 

CANAL FLATS, B r i t i s h  Columbia 
P.0. BOX 303 

Jansen ,  J. 
10504 - 103 Street 
EDMONTON, Alberta 

K i l g o u r ,  R. 
330 R o b e r t s o n  Street 
V I C T O R I A ,  B r i t i s h  Columbia 

Lynch, Re 
3 4 7  Marsden Street 
KIMBERLY, B r i t i s h  Columbia 

O l s o n ,  R.A. 
8727 - 181 Street 
EDMONTON, A l b e r t a  

P r e t t y ,  L. 
128 - 13 A v e n u e  S. 
CRANBROOK, B r i t i s h  C o l u m b i a  

Geologic a1 
A s s i s t a n t  

O c t o b e r  1-4,15 

Prospector A u g u s t  14,15; O c t o b e r  1-4, 6 

G e o l o g i c a l  
A s s i s t a n t  

Geologist 

G e  o l  ogical 
A s s i s t a n t  

Lab our er 

C o n s u l t a n t  

Labourer 

O c t o b e r  1 8 , 2  7-2 9 

O c t o b e r  3 , 4 , 7 , 1 5 , 2 2 , 2 4  

O c t o b e r  9 , 2 3 , 2 4 , 2 8  

O c t o b e r  3,9 

O c t o b e r  2 2  

O c t o b e r  7 

D a y s  

5 

7 

1 



N a m e  and A d d r e s s  

T R I G G ,  WOOLLETT CONSULTING LTD. 

P 0 s  it i o n  

Sper l ing ,  T. G e o l o g i c a l  
5619 K i n g ' s  R o a d  A s s i s t a n t  
VANCOUVER, B r i t i s h  Columbia 

T h o m a s ,  M. 
R.R. #2 
REGINA, S a s k a t c h e w a n  

Geol ogi s t 

V a n  A m e r o n g e n ,  A. Labourer 

INVERMERE, B r i t i s h  Columbia 
P.0. BOX 44 

Y o d e r ,  C. 

CANAL FLATS, B r i t i s h  Columbia 
P.0. BOX 390 

PHOENIX GEOPHYSICS L I M I T E D  

D i S p i r i t o ,  F. 
2748 Oxford Street 
VANCOWER, B r i t i s h  Columbia 

O u l l e t t e ,  G. 
502 Tashereau E s t .  
ROUYN, Quebec 

Johnston, K. 
General D e l i v e r y  
KIMBERLY, B r i t i s h  Columbia 

G e o l o g i c a l  
A s s  i s t a n t  

G e o p h  ys i c  i s t  

Technician 

Labourer 

- -  D a t e s  i n  F i e l d  ( 1 9 8 0 )  

A u g u s t  14,15 

A u g u s t  8 , 1 2 , 1 3  

O c t o b e r  3 ,9 ,28  

O c t o b e r  2 -4 ,9 ,2  3 ,24,28 

O c t o b e r  18,28,29 

O c t o b e r  1 8 , 2 8 , 2 9  

October 18,28,29 

Days 

2 

7 

3 



APPENDIX I11 

COST STATEMENTS 



COST STATEMENT 

MINI, MIN2 AND SMINl MINERAL CLAIMS 

( 1 ) SALARY (Includes salary, fringe benefits 
and related charges): 

N. Angelopoulos 
P. Foley 
S. Hawker 
D. Hayward 

M. Hislop 
J. Jan sen 
K. Johnston 

R. 
R. 
J. 
R. 
I. 
A. 
K. 
C. 
T. 
M. 
A. 
C. 

Kilgour 
Lynch 
Neuf eld 
01 son 
Redwood 
Root 
Root 
Russell 
Sperling 
Thomas 
V a n  Amerongen 
Yoder 

14 days @ $ 7l/day 
7 days @ 92/day 
36 days @ l04/day 
5 days @ 7O/day 
6 days @ 66/day 

1 1  days @ 80/day 
30 days @ 164/day 
3 days @ 70/day 
5 days @ 50/day 
7 days @ 60/day 
13 days @ 70/day 
21 days @ 6l/day 
3 days @ 350/day 
33 days @ 57/day 
1 day @ 70/day 

33 days @ 79/day 
20 days @ 53/day 
34 days @ 64/day 
11 days @ 126/day 
11 days @ 7O/day 
11  days @ 60/day 

(2) MEALS AND ACCOMMODATION (Includes accommodation, 
food and food preparation): 

315 man-days @ $30/man-day 

$ 994 
644 

3,744 
350 
396 

4,920 
210 
250 
42 0 
91 0 

1,281 
1 050 
1,881 

70 
2,607 
1 060 
2,176 
1,386 
770 

a80 

660 
$26,659 

(3) TRANSPORTATION: 

(a) Helicopter: 18.8 hrs. @ $410/hr 7,708 

9,450 

(b) Truck (Includes rental, kilometreage, 
fuel, oil, repairs) : 

315 man-days @ $18/man-day 5,670 
13,378 



( 4 )  EQUIPMENT ( Inc ludes  r e n t a l  of t echn ica l  and camp 
equipment and cost of maps, a i r  photos,  etc.): 

315 man-days @ $5/man-day 1,575 

( 5 )  GEOPHYSICAL (Phoenix Geophysics Limited charges only) :  

August 6-17, 1980 12 days @ $361.25/day $4,335 

October 15, 23, 24 and 27, 1980 

October 14, 20-22, 25 and 26, 1980 

Meals and accommodation 

Travel expenses, telephone 645 

4 days @ $715/day 2,860 

6 days @ $290/day 1,740 

30 man-days @ $30/man-day 90 0 

10,480 

( 6 )  GEOCHEMICAL ( Inc ludes  a n a l y s i s  f o r  lead ,  z inc,  s i l v e r  and 
cadmium, sample preparat ion*,  shipping charges,  sample bags, 
sample d e s c r i p t i o n  cards  and f i e l d  d r a f t i n g  of sample l o c a t i o n  
m a p s  and geochemical r e s u l t s )  : 

659 samples @ $6.60/sample 4,349 

(:7 ) ROADBUILDING : 

D-6 C a t  31 h r s .  @ $45/hr. 1,395 
Mobilization 4 h r s  . @ $40/hr. 160 
D-6 C a t  40 h r s .  @ $51.50/hr. 2,060 
Mobilization 5 h r s .  @ $40/hr. 200 

3,815 

( 8 )  mPORTING ( Inc ludes  secretarial, d ra f t ing ,  
reproduction, e d i t i n g ) :  

TOTAL COST 

8,215 

$77,921 

* Samples w e r e  oven-dried and s ieved i n  camp i n  order  t o  promote 
consis tency i n  sample prepara t ion ,  t o  avoid poss ib l e  contamination 
or switching of samples i n  t h e  lab and t o  hasten turn-around time 
between c o l l e c t i o n  of samples and r e c e i p t  of r e s u l t s .  



COST STATEMENT 

RED LEDGE 1 MINERAL CLAIM 

(1) SALARY (Includes salary, fringe benefits 
and related charges) : 

N. Angelopoulos 
P. Foley 
S. Hawker 
J. Jansen 
R. Kilgour 
R. Lynch 
R. Olson 
L. Pretty 

C. Russell 
T. Sperling 
M. Thomas 
C. M. Trigg 
A. Van Ameronqen 
C. Yoder 

K. Root 

4 days @ $ 7l/day 
3 days @ 92/day 
3 days @ l04/day 
7 days @ 164/day 
3 days @ 60/day 
3 days @ 70/day 
4 days @ 350/day 
1 day @ 50/day 
4 days @ 79/day 
1 day @ 53/day 
4 days @ 64/day 
10 days @ 126/day 
1 day @ 500/day 
4 days @ 7O/day 
4 days @ 60/day 

c2) MEALS AND ACCOMMODATION (Includes accommodation, 
food and food preparation): 

56 man-days @ $30/man-day 

(3) TRANSPORTATION: 

(a) Helicopter: 8.9 hrs. @ $410/hr. 

$ 284 
276 
312 

1,148 
180 
210 

1,400 
50 

316 
53 

256 
1 , 260 
500 
280 
240 

$ -  6,765 

1,680 

3,649 

(b) Truck(Inc1udes rental, kilometreage, 
fuel, oil , repairs) : 

56 man-days @ $18/man-day 1,008 
4,657 

(4) EQUIPMENT (Includes rental of technical and camp 
equipment and cost of maps, air photos, etc): 

56 man-days @ $5/man-day 280 



( 5 )  GEOCHEMICAL ( I n c l u d e s  a n a l y s i s  f o r  lead ,  z inc ,  s i l v e r  and 
cadmium, sample p repa ra t ion* ,  sh ipping  charges,  sample bags ,  
f i e l d  d r a f t i n g  of sample l o c a t i o n  maps and geochemical r e s u l t s ) :  

160 samples @ $6.60/sample 1,056 

( 6 )  REPORTING ( Inc ludes  secretarial, d r a f t i n g ,  
reproduct ion ,  e d i t i n g ) :  1,200 

TOTAL COST $1 5,638 

* Samples w e r e  oven-dried and s i eved  i n  camp i n  o rde r  to  promote 
cons is tency  i n  sample p r e p a r a t i o n ,  t o  avoid possible contaminat ion 
or swi tch ing  of samples i n  t h e  l a b  and t o  has ten  turn-around t i m e  
between c o l l e c t i o n  of samples and receipt of r e s u l t s .  



COST STATEMENT 

RJ3D LEDGE 2 MINERAL CLAIM 

( 1 )  SALARY (Inc ludes  s a l a r y ,  f r i n g e  b e n e f i t s  
and r e l a t e d  charges : 

N. Angelopoulos 
S. H a w k e r  
D. Hayward 
J. Jansen 
R. Kilgour 
R. Lynch 
R. Olson 
L. P r e t t y  
T. Sper l ing  
M. Thomas 
A. Van Amerongen 
C. Yoder 

5 days @ $ 7l/day 
7 days @ 104/day 
4 days @ 66/day 
6 days @ 164/day 
4 days @ 60/day 
2 days @ 70/day 
1 day @ 350/day 
1 day @ 50/day 
2 days @ 64/day 
3 days @ 126 day 
3 days @ 70/day 
7 days @ 60/day 

( 2 )  MEALS AND ACCOMMODATION ( Includes accommodation, 
, food and food p repa ra t ion ) :  

45 man-days @$30/man-day 

( 3 )  TRANSPORTATION: 

( a )  Helicopter: 14.0 h r s .  @ $410/hr. 

$ 355 
72 8 
2 64 
984 
240 
140 
350 

50 
128 
378 
2 10 
420 

$ 4,247 

1,350 

5,740 

( b )  Truck (Includes r e n t a l ,  kilometreage, 
f u e l ,  o i l ,  repairs) : 

45 man-days @ $18/man/day 810 
6,550 

( 4 )  EQUIPMENT ( Inc ludes  r e n t a l  of t echn ica l  and camp 
equipment and c o s t  of maps, a i r  photos ,  etc.): 

45 man-days @ $5/man-day 225 
Explosives 171 
Rental of P ionjar  rock d r i l l  290 

686 



( 5 )  GEOPHYSICS (Phoenix Geophysics Limited charges only): 

October 18, 28 and 29, 1980 

Meals and accommodation 
3 days @ $715/day 2,145 

9 man-days @ $30/man-day 270 
2,415 

(6) GEOCHEMICAL (Includes analysis for lead, zinc, silver and 
cadmium, sample preparation*, shipping charges, sample bags, 
sample description cards and field drafting of sample location 
maps and results): 

49 samples @ $6.60/sample 

(7) REPORTING (Includes secretarial, drafting, 
reproduction and editing): 

TOTAL COST 

323 

1.500 

$17,071 

* Samples were oven-dried and sieved in camp in order to promote 
consistency in sample preparation, to avoid possible contamination 

, or switching of samples in the lab and to hasten turn-around time 
' between collection of samples and receipt of results. 



APPENDIX IV 

ASSAY CERTIFICATE, GEOCHEMICAL LAB REPORTS 



10504 - 103 rd S t r e e t  
Edmonton Alberta 
TSP 2V4 

Sampler rubmitted: November 10 ,  1980 
CERTIFICATE OF ASSAY Resul ts  canple ted : November 24 1980 

PROJECT: E .  B .  1. 

2 Ilereh reriife that the following uc the results of assayr made by UL upon the herein dercri bed..,... o r e  ........................................... ~ r n p l ~ .  

82K - 80 SliPl 007A 

00 7B 

02 6 

02 7 

~ 

NOTE: 
Rejecu r o h ~ n e d  lhrw r e c b  
Pulpr reh ined  t h r n  month. 
unlcv olherwrw mmred. 

cu 

Percent 

20.6( 

14.91 

0.22 

0 .24  

Pb 1 Zn I B. 

Percant Percent Percent -t- 
77.53 

11.10 

27.20 

18.12 

0.58 

2.09 

1 .89  

2.92 

4.01 

0.05 

0 .02  

0.02 

Percent Percent F Percent 

. -  

I 
I 



BONDAR-CLEGG & COMPANY LTD. 

- 
SAMPLE NO. 

82K 80 IRC 
001 

002 

00 3 

004 

00 1 

002 

003 

004 

005 

006 

007 

008 

00 9 

82K 80 IRS 

130 PEMBERTON AVE.. NORTH VANCOUVER, B.C. PHONE: 985-0661 TELEX: 04-352667 , 

Geochemical Lab Report 
E ntract ion RaportNo. 20 - 842 PRDJECT: EBI 

Mmthod From- - Y d l r t t  - . * A  

Fraction Used Data June 18. 18 80 

26 

19 

14 

28 

14 

17 

010 

011 

012 

013 

014 

015 

016 

017 

018 

a1 9 

020 

015 

016 

1 017 
1 
1 

3-f 

26 28 0.3 0.2 

11 0.6 0.2 15 

31 35 0.5 0.2 

800 I 112 

172 

54 

72 

113 

470 

112 

- 
- 
96 

91 

- 

- 

~~ 

0.3 0.4 

20. 0.2 

-=P 

Pb Zn Cd 
Afim 

SAMPLE NO. 

82K 80 I S  

009 18 260 0.2 0.6 . 

00 1 43 41 0.4 0.2 
82K 80 JJS 

012 16 23 2.9 0.2 

013 42 44 1.1 0.2 



BONDAR-CLEGG & COMPANY LTD. 

2 
Geochemical Lab Report 

Report NO.- Page No 

SAMPLE NO. 

I 0 20 
I 

021 19  

022 32 

n97 L 

024 19  

025 12 

026 1 A  

02 7 I 17 
I 

028 420 

02 9 1 7n 

0 30 28 

00 1 24 
80 JNC 

I 002 1 34 

005 2 60 

00 6 36 

00 7 24 1 008 1 18 

an9 l h  

010 42 

011 20 

012 18 

ni l h  

014 25 

015 18 

nn 1 1 5  
82K 80 JNS 

002 25 

00 3 23 

004 22 

005 I 18 
I 

44 

99 
24 

0.3 

n? 
0.5 

A 

32 

n3 
0.2 

20 I 0.4 

Y p  
0 . 3  ‘3 
0.2 

37 0.2 

34 0.3 

31 n.7 

146 0.3 

27 0.2 

1 5  0 . 7  

26 0.5 

14 0.2 

0.2 031 37 32 0.2 0.2 

0.2 032 24 35 0.2 0.2, 

0.2 038 26 22 0.2 0.2 

0 - 2  039 73 32 0-1 0 - 2  

0.2 040 I 14 I 22 I 0.4 I 0.2 1 
1 1 1 1 1 

0.2 I 041 I 15 I 29 1 0.3 I 0.2 
1 1 1 1 1 

0.2 042 48 44 0.5 0.2. 

L I 



BONDAR-CLEGG & COMPANY LTD. 

0 73 

016 

075 

076 

071 

Geochemical Lab Report 3 
R e p o r t ~ o .  2o - 842 Page No. 

27 22 0 .2  0 . 2  02 7 29 28 0.2 0.2 

24 34 0.2 0 .2  028 35 24 0.2 0.2 

30 32 0 .2  0 .6  029 24 33 0 .2  0.2 

26 30 0 .3  0 . 2  030 10 68 0 .2  0.2 

36 48 0 .5  0 .2  031 2 7  23 0 .2  0 . 2  

I 



BONDAR-CLEGG & COMPANY LTD. 

Geochemical Lab Report 
20 - 842 

RIWIl NO. 

Pb Zn A ppm ppm plm F$m SAMPLENO. SAMPLE NO. 
8ZK 80 TSS 

41  41  0.7 067 032 0 . 4  

rill 25  21 0 . 2  n - 2  OhR 

034 26 23 0.2 0 .2  069 

035 16 20 0.2 0 .2  0 70 

048 33 40 0.5 0.2 

049 36 40 0 . 4  0.2 

37 28 0.2 0.2 

051  26 34 0.2 0 .2  

052 30 17 0 .2  0.2 

I 054 23 34 0.2 0.2 
I I I I I 

I 055 I 25 I 11 I 0.5 I 0.21 

056 15 25 0.2 0.2 

05 7 , 
058  13 9 0.2 0.2 

29 26 0.3 0.2 r F  



BONDAR-CLEGG & COMPANY LTD. 
130 PEMBERTON AVE., NORTH VANCOUVER. B.C. PHONE: 985-0681 TELEX: 04-352667 

103 

104 

Geochemical Lab Report 
Extract ion RrportNo. 20 - 885 PROJECT: EBI REDWOOD 

Mrthod From Trigg, Woollatt Conrulting Ltd. 

30 24 0.7 0 .2  133 48 36 0.7 0.2 

31 34 1.1 0 .2  18 40 0.6  0 .2  134 

Frrction Uud oat. 19- 



BONDAR-CLEGG & COMPANY LTD. 

SAMPLE NO. 

TSS - 135 

136 

131 

138 

139 

140 

141 

142 

143 

144 

145 

146 

141 

Geochemical Lab Report 
RwortNo. 2o - Pago N o . 2  

~ 

Pb Zn pg pE $ pg SAMPLENO. PPP PPP P% P% 

32 29 0 .8  0 .2  TSS - 110 25 39 0 .2  0.2 

28 22 0 . 2  0 .2  36 48 0.5 0.2 171 

24 24 0 . 4  0.2 172 u 22 0.2 0.2 

32 30 0.2 0.2 16 40 0 . 6  0.2 17 3 

32 102 0 .8  0 .2  174 24 39 0 .2  0.2 

38 7 3  0.6 0.2 us 52 174 0 .3  0.2 

42 7 0  0.7 0 .2  17 6 162 750 3.4 1.3 

38 57 0 .2  0 . 4  177 22 46 0 . 4  0.2 

31 22 0 .8  0 .2  178 22 26  0.2 0.2 

17 30 0 . 4  0.2 ll9 34 54 0 . 3  0.2 

21 24 0 .6  0.2 30 42 0 .4  0 .2  

30 44 0.5 0.2 11 31 0 . 4  0 .2  181 

90 341 0 .5  0 . 4  100 33 2 . 1  0 .2  182 

148 

149 

~ 

46 36 1 . 9  0 . 3  183 :40 100 0.7 0 .3  

36 47 0 . 4  0.2 184 610 1730 2 . 6  1 0 .  

150 

1 5 1  

152 

45 130 0.2 1 . 4  185 1700 1570 7 . 8  1 2 .  

21 46 0.8 0.2 18 6 13 290 0 . 6  8 .4  

20 16 0.1 0.2 187 68 92 0.2 0.2 

153 

154 

155 

19 64 0 .2  0 .2  188 23 46 0 . 4  0 .2  

62 72 1 . 0  0 . 3  189 43 31 0.7 0.2 

32 69 0 .2  0 .2  190 31 45 0 .2  0.2 

156 12 66 0.2 0 . 4  191 215 295 5.4 1 . 4  

151 

158 

53 72 0 . 2  0 .2  20 68 0 .2  0.3 192 

55 64 0 . 2  0.2 193 23 20 0.2 0.2 

163 12 18 0 .2  0 .2  

164 

165 

12 18 0.2 0.2 

20 21 0.2 0.2 

166 

167 

168 

16 22 0 . 2  0 . 2  cc Hr, J. Jansen 

16 18 0 . 2  0 .2  

60 40 0 .2  0.2 

169 28 32 0 .2  0 .2  



pq BONDAR-CLEGG 6. COMPANY LTD. 
130 PEMBERTON AVE., NORTH VANCOUVER, B.C. PHONE: 985-0681 TELEX: 04.352661 

SAMPLE NO. 

Geochemical Lab Report 
Extraction AeportNo. 20 - 1122 -- 
Method From Trinn. Woollett Consultini L t d .  

pp i k  $6 ci SAMPLENO. P: 2: A 4  C t  

July 11 18 80 F rrction Used Date 

82 K80 
DP PP PP PP I 

82 K80 
KRC 002 42 46 1.6 0 . 4  

r 

I 003 I 26 I 501 0.21 0 .4  I 
004 

1 
26 56 0 . 3  0 .2  

JJC 010 26 32 

011 31 32 

I 

KRC 001 22 42 0 .2  0.5 

0 .2  0.3 

0.2 0 .2  



BONDAR-CLEGG & COMPANY LTD. 

Geochemical Lab Report 
RaportNo. 2o - 1123 . Page NO. 

REMARKS Cd SAMPLE NO. I 



BONDAR-CLEGG & COMPANY LTD. 

Paw NO. 3 
Geochemical Lab Report 

RoportNo. *O - 1z 

SAMPLE NO. Cd REMARKS i I 

. a z - K - 8 6 ; r r  
048 

049 

050 

051 

052 

- 

054 

nti7 

068 

069 

070  

071 

0 72 

[I 73 



BONDAR-CLEGG & COMPANY LTD. 

Geochemical Lab Report 
~ o p o r t  ~ 0 . 2 -  P i p  NO. 

SAMPLE NO. 

82 -K-80-IRS 
0 74 

0 75 

076 

077 

078 

079 



BONDAR-CLEGG 6. COMPANY LTD. 

P a p  NO. 
Geochemical Lab Report 

RaportNo. - 



pi BONDAR-CLEGG 6; COMPANY LTD. 

268 

269 

270 

271 

130 PEMBERTON AVE.. NORTH VANCOUVER, B.C. PHONE: 985-0681 TELEX: 04-352667 

Geochemical Lab Report 
Report No. 20 - 1463 PROJECT: E.B.I. JANSEN Extraction 

Mothod From td  . 

9 18  0.2 0.2 - 
97 68 0.3 0.7 - 
20 28 0.2 0.2 - 
18 28 0 .2  0.2 - 

I 

Fraction Used Date 



BONDAR-CLEGG 6 COMPANY LTD. 
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r 
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092 24 94 0 .2  0 .2  - 
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447 
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27 

34 

29 
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0.2 

0.2 
0.2 

0.2 

0.2 

- 
- 
- 
- 
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471 
472 

21 28 
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- 
A! 
0.2 

0.2 

2 .o 

0.4 

-a2 
0.2 

0.2 

0.2 

1.5 
-- 

240 
37 1 p$ 

-21 

444 11 19 
i 71 

175 

18 

17 

21 

95 

27 
12 

0.2 

0.6 

0.2 - -z\ - 0.2 

0.4 

0.4 

0.5  - 
0,2 
0.2 

0.2 - T 
0.2 

0.2 

0.2 
0.2 

9 .o 

0.2 
0.2 

0.4 

- 0.2 
0.2 

- 

- 
- 

- 

0.2 1 - 
455 203 
45 6 I"i3 
460 31 29 

45 

124 0.2 / 
466 26 42 

0.2 

0.2 
0.2 

li- 0.2 
0.2 
1 

0.2 - ::I; 
0.2 

0.2 

0.2 

0.2 
0.4 

I I  
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0.2 0.2 

0.2 0.2 

0.2 0 2  

0.2 0.2 

0.2 0.2 

0.2 Q.2 
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05 9 
060 

061 
062 
063 
064 
065 

066 
067 
068 
069 
07 0 

07 1 
07 2 
07 3 
07 4 
07 5 

07 6 
07 7 

BLKBDNAS - 001 
002 
003 

Pb 
P P  

16 
24 
72 
22 
40 

15 
68 
26 
15 
23 

24 
48 
44 

8 
9 

22 
20 
23 
70  
60 

20 
22 
27 
16 
24 

13 
34 
16 
18 
38 

68 
40 
92 

110 
114 

SO0 
65 
18 
52 
56 

Zn 
P P  

30 
84 

154 
7 0  

109 

48 
124 
40 
43 
30 

51 
26 
88 
18 
17 

19 
15 
30 
47 
31 

60 
52 
34 
26 
23 

29 
40 
38 
24  
42 

131 
95 

2 98 
65 

253 

620 
171 
21  

25 
l a  

P 3  
0 . 2  
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0 . 2  
0.2 
0.8 

0.2 
0 . 4  
0 .3  
0 .2  
0 .2  

0 .4  
0.3 
0.2 
0 .3  
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.8 

0.2 
0.2 
1 . 0  
0.2 
0.2 

0.8 
0.2 
0.2 
0 . 4  
0.2 

Cd 
P P  
0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 

0 .2  
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0 .2  

0 . 2  
0.2 
0.2 
0.2 
0.2 

1.3 
0.2 
D.2 
D.2 
3.2 

0.2 

FOR METHOD, EXTRACTION AND FRACTION USED - SEE ATTACHED 
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00 5 
00 6 
007 
008 

009 
010 
01  1 
012 
013 

014 
01 5 
016 
017 
018 

019 
020 
021 
022 
023 
024 
025 
026 

cc - Mr. J 

Pb 
P P  
33 
24 
20 
30 

142 

25 
16 
16 
45 
42 

68 
17 
18 
1 6  
30 
28 
26 
38 

270 
39 

34 
24 
92 

- 

anse 

- 
Zn 

PPm 
27 
30 
17 
31 
77 

20 
53 
61 
33 
46 

33 
58 
50 
61 
41 

45 
31  
78 
840 
105 

50 
49 

112 

- 
- 
P$& - 
0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.4 
2.0 
0.3 
0.2 
0.2 
0.8 

- 
Cd 

P Pm 
0.2 
0.2 
0.2 
0.2 
1.1 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
2.3 
0.6 

0.2 
0.2 
0.2 

- 
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1. INTRODUCTION 

An Induced  P o l a r i z a t i o n  and R e s i s t i v i t y  and  a VLF-EM 

s u r v e y  h a s  been  c a r r i e d  o u t  on t h e  Min 1, Min 2 ,  S Min 1, 

Redledge 1 and Redledge  2 claims, Golden M . D . ,  on b e h a l f  of 

T r i g g ,  W o o l l e t t  C o n s u l t i n g  L t d . ,  p r o p e r t y  managers  f o r  Echo Bay 

Mines. 

The p r o p e r t y  is l o c a t e d  a p p r o x i m a t e l y  40 k i l o m e t e r s  

sou thwes t  of Inve rmere ,  B . C . ,  a t  a p p r o x i m a t e l y  50°20' n o r t h  

l a t i t u d e  and  116O25' w e s t  l o n g i t u d e .  

h e l i c o p t e r  f rom t h e  town of Invermere ,  B . C .  

Access is v i a  r o a d  a n d / o r  

IP  and  R e s i s t i v i t y  Survey  

I n i t i a l  f i e l d  work w a s  done i n  Augus t ,  1980 b y  P.A. 

C a r t w r i g h t .  The r ema inde r  of t h e  s u r v e y  w a s  done by F.  D i s p i r i t 0  

i n  l a t e  O c t o b e r  and  e a r l y  November. A d i p o l e - d i p o l e  a r r a y  w i t h  

a b a s i c  i n t e r - e l e c t r o d e  s e p a r a t i o n  of 5 0  meters w a s  u t i l i z e d  on 

a l l  t h e  l i n e s  s u r v e y e d .  I n  a d d i t i o n ,  a p o r t i o n  o f  o n e  l i n e  

( L i n e  31S, Min 2 )  w a s  d e t a i l e d  u s i n g  25 meter d i p o l e  s p a c i n g s .  

Four d i p o l e  s e p a r a t i o n s  were r e c o r d e d  u s i n g  a 

Phoen ix  Model IPT-1 I P  a n d  R e s i s t i v i t y  t r a n s m i t t e r  e q u i p p e d  w i t h  

a Phoenix  TXD-2 t r a n s m i t t e r  d r i v e r ,  and Phoen ix  IPV-2 h i g h  

s e n s i t i v i t y  I P  and  R e s i s t i v i t y  r e c e i v e r .  The IPV-2 r e c e i v e r  

measures t h e  a m p l i t u d e  i n  m i l l i v o l t s  and p h a s e  a n g l e  i n  

m i l l i r a d i a n s  of t h e  r e c e i v e d  s i g n a l  r e l a t i v e  t o  t h e  t r a n s m i t t e d  

s i g n a l ,  on two c h a n n e l s  s i m u l t a n e o u s l y .  The measurements  w e r e  

t a k e n  a t  a n  o p e r a t i n g  f r e q u e n c y  o f  1 . 0  H z .  

However, on L i n e  3 2 s  and L i n e  34s of t h e  Min 2 g r i d  

a Phoen ix  Model IPT-1 I P  and  R e s i s t i v i t y  t r a n s m i t t e r  a n d  a 
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Phoenix IPV-1 r e c e i v e r  w e r e  u s e d .  The IPV-1 r e c e i v e r ,  measu res  

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

e f f e c t  between t w o  p o t e n t i a l  e l e c t r o d e s .  

VLF-EM Survey 

The i n i t i a l  VLF data  w e r e  c o l l e c t e d  b y  T r i g g ,  W o o l l e t t  

p e r s o n n e l .  S e v e r a l  l i n e s  of VLF d a t a  were l a t e r  c o l l e c t e d  by  

Phoenix Geophys ic s  i n  l a t e  Oc tobe r  and  e a r l y  November 1980.  

The VLF measurements  w e r e  t a k e n  a t  25 m e t e r  s t a t i o n s  

u s i n g  a Phoen ix  VLF-2 r e c e i v e r .  The VLF t r a n s m i t t i n g  s t a t i o n  

u t i l i z e d  w a s  C u t l e r ,  Maine o n  a l l  l i n e s .  On some l i n e s  S e a t t l e ,  

Washington w a s  a l s o  u s e d .  

The Min 1, S Min 1, and Min 2 c la ims  w e r e  s t a k e d  t o  

c o v e r  stream geochemica l  a n o m a l i e s .  Redledge 1 and Redledge  2 

c la ims are b o t h  a s s o c i a t e d  w i t h  a gossan .  The p r e s e n t  geo- 

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

and e x t e n t  of me ta l l i c  s u l p h i d e  m i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  

t h e  g o s s a n s  a n d  geochemica l  a n o m a l i e s .  I n  a d d i t i o n  it w a s  

hoped t h a t  t h e  VLF-EM would h e l p  t o  map g e o l o g i c  s t r u c t u r e .  

The r o c k s  i n  t h e  area i n c l u d e  q u a r t z i t e ,  dolomite and  

p y r i t i f e r o u s  a r g i l l i t e .  The ore  a t  t h e  nea rby  M i n e r a l  King h l ine  

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

geology (or a t  leas t  t h e  l i t h o l o g y )  i n  t h e  s u r v e y e d  areas i s  

s imi la r  t o  t h e  M i n e r a l  King d e p o s i t ,  a n o m a l i e s  a s s o c i a t e d  w i t h  t h e  

d o l o m i t e  would be p r i m a r y  t a r g e t s .  
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2. PRESENTATION O F  RESULTS 

The Induced  P o l a r i z a t i o n  and  R e s i s t i v i t y  r e s u l t s  are 

shown on t h e  f o l l o w i n g  d a t a  p lo t s .  

Min I Gr id  

L i n e  

2 6 s  

27s  

28s  

2 9 s  

3 0s 

31s 

3 2 s  

Min 2 G r i d  

31s 

31s 

32s 

3 3 s  

34s 

E l e c t r o d e  I n t e r v a l  

5 0  meters 

5 0  meters 

50  meters 

50  meters 

5 0  meters 

50  meters 

5 0  meters 

50 meters 

25  meters 

50  m e t e r s  

50 meters 

5 0  meters 

DWE. N o .  

I P  5225 - 1 

I P  5225 - 2 

I P  5225 - 3 

IP  5225 - 4 

IP  5225 - 5 

IP  5225 - 6 

I P  5225 - 7 

I P  5226 - 1 

I P  5226 - 2 

IP  5226 - 3 

IP  5226 - 4 

I P  5226 - 5 
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Redledge 1 G r i d  

L i n e  

45s 

46s 

47s 

48s 

49s 

50s 

51s 

Redledge 2 G r i d  

35s 

36s 

37s 

38s 

39s 

40s 

41s 

E l e c t r o d e  I n t e r v a l  

50 meters 

50 meters 

50 meters 

50 meters 

50 meters 

50 meters 

50 meters 

Dwg. N o .  

I P  5227 - 1 

I P  5227 - 2 

I P  5227 - 3 

I P  5227 - 4 

IP 5227 - 5 

I P  5227 - 6 

I P  5227 - 7 

50 meters I P  5228 - 1 

50 meters I P  5228 - 2 

I P  5228 - 3 50 m e t e r s  

I P  5228 - 4 50 meters 

50 meters I P  5228 - 5 

50 meters I P  5228 - 6 

50 meters I P  5228 - 7 

A l s o  e n c l o s e d  w i t h  t h i s  r e p o r t  i s  Dwg. 1 .P .P . -4083,  

a p l a n  map of  t h e  Min 1 and 2 and Redledge  1 and 2 g r i d s  a t  a 

scale of 1:5000. The d e f i n i t e ,  p r o b a b l e  and  p o s s i b l e  Induced 

P o l a r i z a t i o n  a n o m a l i e s  are i n d i c a t e d  by bars ,  i n  t h e  manner  

shown on t h e  l e g e n d ,  on t h i s  p l a n  map as  w e l l  a s  on t h e  d a t a  

p l o t s .  These bars  r e p r e s e n t  t h e  s u r f a c e  p r o j e c t i o n  o f  t h e  

anomalous z o n e s  i n t e r p r e t e d  from t h e  l o c a t i o n  of t h e  t r a n s m i t t e r  
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and r e c e i v e r  e l e c t r o d e s  when t h e  anomalous v a l u e s  w e r e  measured.  

The centres  of anomalous r e s i s t i v i t y  z o n e s  n o t  a s s o c i a t e d  w i t h  

anomalous p o l a r i z a b i l i t y  have  a l so  b e e n  marked on  Dwg.  I . P . P .  

4083 by t r i a n g l e s .  

The g r i d  i n f o r m a t i o n  shown on Dwg. 1 .P .P . -4083 h a s  

b e n e  s u p p l i e d  b y  t h e  s t a f f  o f  T r i g g ,  W o o l l e t t  C o n s u l t i n g  L td .  

The VLF-EM r e s u l t s  are shown on t h e  f o l l o w i n g  d a t a  

p l o t s .  The VLF d a t a  f r o m  t h e  Min 1 and Min 2 g r i d s  w e r e  n o t  

c o l l e c t e d  by employees  of Phoenix Geophys ics .  

Redledge  1 G r i d  ( t r a n s m i t t e r  a t  C u t l e r ,  Maine) 

L i n e  Dwg. N o .  

45s OEB1-EM 5231 - 1 

4 6 s  

4 7 s  

OEB1-EM 5231 - 1 

OEB1-EM 5231 - 2 

48s OEB1-EM 5231 - 2 

4 9 s  OEB1-EM 5231 - 3 

5 0 s  OEB1-EM 5231 - 3 

51 OEB1-EM 5231 - 4 

Redledge 2 G r i d  ( t r a n s m i t t e r  a t  C u t l e r ,  Maine) 

L i n e  

35s 

3 6 s  

37s 

38s 

3 9 s  

4 0 s  

4 1 s  

Dwg. N o .  

EM 5232 - 1 

EM 5232 - 2 

EM 5232 - 2 

EM 5232 - 3 

EM 5232 - 3 

EM 5232 - 4 

EM 5232 - 4 
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Min 1 Grid 

Line 

24s 

25s 

26s 

27s 

28s 

29s 

3 0s 

31s 

(transmitter at Cutler, Maine) 

Dwg.  No. 

OEB1-EM 5229 - 1 

OEB1-EM 5229 - 1 

OEB1-EM 5229 - 1 

OEB1-EM 5229 - 2 

OEB1-EM 5229 - 2 

OEB1-EM 5229 - 2 

OEB1-EM 5229 - 3 

OEB1-EM 5229 - 3 

Min 1 Grid (transmitter at Seattle, Washington) 

Line Dwg.  No. 

: 26s OEB1-EM 5229 - 4 

27s OEB1-EM 5229 - 4 

28s OEB1-EM 5229 - 4 

3 0s OEB1-EM 5229 - 5 

31s OEB1-EM 5229 - 5 

Min 2 Grid (transmitter at Cutler, Maine) 

Line Dwg.  No. 

29s OEB1-EM 5230 - 1 

30s OEB1-EM 5230 - 1 

31s OEB1-EM 5230 - 1 

32s OEB1-EM 5230 - 2 

33s OEB1-EM 5230 - 2 
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Min 2 Gr id  ( t r a n s m i t t e r  a t  S e a t t l e ,  Washington)  

L i n e  Dwg. N o .  

29s OEB1-EM 5230 - 3 

3 0s OEB1-EM 5230 - 3 

31s OEB1-EM 5230 - 3 

3 3s OEB1-EM 5230 - 4 

On t h e  p l a n  map Dwg. I . P . P .  -4083 t h e  d e f i n i t e ,  

p r o b a b l e  and p o s s i b l e  VLF-EM a n o m a l i e s  are i n d i c a t e d  b y  circles,  

i n  t h e  manner shown on t h e  l e g e n d ,  o n  t h i s  map a s  w e l l  as  on  

t h e  d a t a  p l o t s .  
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3 .  DISCUSSION OF RESULTS 

A number of anomalous z o n e s  are o u t l i n e d  by t h e  I P  

and  R e s i s t i v i t y  d a t a ,  and by t h e  VLF EM d a t a ,  f rom t h e  f o u r  

P r o j e c t  EBI g r i d  areas. T h r e e  of t h e  g r i d s  i n v o l v e d  

(Min 1, Redledge  1, Redledge  2 )  w e r e  s u r v e y e d  from a common 

b a s e l i n e ,  w h i l e  t h e  f o u r t h  g r i d  (Min  2 )  is  l o c a t e d  r o u g h l y  

2 k i l o m e t e r s  f u r t h e r  t o  t h e  s o u t h w e s t .  

The r e s u l t s  f rom e a c h  g r i d  area are d i s c u s s e d  

s e p a r a t e l y  below. 

Min 2 G r i d  

i> Zone A 1  

V e r y  anomalous p o l a r i z a b i l i t y  r e a d i n g s ,  and  s u b s t a n t i a l l y  

lower t h a n  background a p p a r e n t  r e s i s t i v i t y  v a l u e s  mark t h e  

‘ c e n t e r  o f  t h i s  I P  t r e n d .  I n  a d d i t i o n ,  a weak VLF EM c o n d u c t o r  

is  s e e n  c o r r e l a t i n g  w i t h  t h e  h i g h e s t  magni tude  IP  r e s p o n s e .  

I t  is a lmos t  c e r t a i n  t h a t  t h e  p r i m a r y  s o u r c e  of  b o t h  

t h e  I P  and t h e  VLF a n o m a l i e s  is  p y r i t i f e r o u s  b l a c k  a r g i l l i t e s ,  

which are m o s t  p o l a r i z a b l e  and  most c o n d u c t i v e  a l o n g  t h e  w e s t e r n  

margin of t h e  u n i t ,  where Dutch  Creek  Forma t ion  d o l o m i t e  is 

n o t e d .  The n o r t h e r n  end  of Zone A 1  a p p e a r s  t o  c r o s s  o v e r  

t h e  assumed p o s i t i o n  of t h e  c o n t a c t  between t h e  a r g i l l i t e s  and 

more f a v o u r a b l e  Dutch Creek  Forma t ion  d o l o m i t e .  

However, t h e  IP  s i g n a t u r e  is q u i t e  un i fo rm t h r o u g h o u t  

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

of t h e  c o n t a c t  may n o t  b e  c o r r e c t .  A d d i t i o n a l  g e o l o g i c  

i n f o r m a t i o n  would b e  r e q u i r e d  t o  f u l l y  assess t h e  p o t e n t i a l  

o f  Geophys ica l  Zone A l .  

Depth t o  t h e  t o p  of t h e  s o u r c e  i s  i n d i c a t e d  t o  be  
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less t h a n  50 meters s u b s u r f a c e .  

i i )  Zone A 2  

T h i s  zone  i s  o u t l i n e d  by t h e  VLF EM r e s u l t s  o n l y ,  

a s  I P  c o v e r a g e  d o e s  n o t  e x t e n d  f a r  enough w e s t  t o  e f f e c t i v e l y  

tes t  t h e  VLF c o n d u c t o r .  Only v e r y  weakly anomalous r e a d i n g s  

are e v i d e n t .  N o  g e o l o g i c a l  i n f o r m a t i o n  is a v a i l a b l e  i n  t h e  a r e a  

s u r r o u n d i n g  t h e  zone .  

i i i )  

t h e  Dutch 

Zone B 

A s  w a s  t h e  case of  Zone A l ,  b l a c k  a r g i l l i t e s  of 

Creek Format ion  are  t h e  most p r o b a b l e  c a u s e  o f  t h e  

v e r y  anomalous I P  and  R e s i s t i v i t y  r e s u l t s  i n t e r p r e t e d  t o  

Form Zone B. Again,  t h e  w e s t e r n  edge  of t h e  a r g i l l i t e  u n i t  

ais a p p a r e n t l y  t h e  most p o l a r i z a b l e  and most c o n d u c t i v e ,  w i t h  

t h e  n o r t h e r n  end  of t h e  IP  t r e n d  p o s s i b l y  e x t e n d i n g  a c r o s s  

t h e  c o n t a c t  i n t o  d o l o m i t e ,  a l t h o u g h  t h e  c o n t a c t  p o s i t i o n  is 

mapped o n l y  a p p r o x i m a t e l y  i n  t h e  v i c i n i t y .  

Deta i led  I P  and r e s i s t i v i t y  measurements  u s i n g  25 

m e t e r  d i p o l e  l e n g t h s ,  w e r e  comple ted  on L i n e  3 1 S , i n  o r d e r  t o  

bet ter  e v a l u a t e  t h e  s o u r c e  of  Zone B.  These  measurements  i n d i c a t e  

t h e  p r e s e n c e  o f  two s e p a r a t e ,  c l o s e l y  s p a c e d  z o n e s  of anomalous 

mater ia l ,  a t  a d e p t h  of  less t h a n  25 meters. The w e s t e r n  

l i m i t  o f  p o l a r i z a b l e  m i n e r a l i z a t i o n  i s  a p p r o x i m a t e l y  S t a t i o n  

41 + 00 W. 
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i v )  Zone C 

L i n e  31s w a s  a p p a r e n t l y  t h e  o n l y  I P  and  R e s i s t i v i t y  

l i n e  s u r v e y e d  f a r  enough t o  t h e  east  t o  e n c o u n t e r  t h i s  zone .  

A r g i l l i t e s  are p r o b a b l y  t h e  c a u s e  of t h i s  r e s p o n s e .  

Min 1 G r i d  

i> Zone D 

T h i s  f e a t u r e  is e n c o u n t e r e d  o n  t h e  w e s t e r n  e n d s  o f  

L i n e  26s t h r o u g h  t o  L i n e  29s .  S t r o n g l y  anomalous I P  and 

R e s i s t i v i t y  s i g n a t u r e s  are n o t e d  c o i n c i d e n t  w i t h  t h e  most 

anomalous VLF EM c o n d u c t o r  r e c o r d e d  d u r i n g  t h e  p r e s e n t  s u r v e y  

program. U n f o r t u n a t e l y ,  t h e  zone is l o c a t e d  w i t h i n  a r e g i o n  

mapped as  b l a c k  a r g i l l i t e .  P y r i t e  w i t h i n  t h e  a r g i l l i t e  is  t h e  

most l i k e l y  c a u s e  of t h e  g e o p h y s i c a l  r e s p o n s e s .  

; i i )  Zone E 

Du tch  Creek  Format ion  a r g i l l i t e  is mapped as u n d e r l y i n g  

t h i s  zone  of anomalous I P ,  R e s i s t i v i t y  and VLF EM r e s p o n s e s .  

The r e g i o n  be tween Zone D and Zone E is a p p a r e n t l y  o c c u p i e d  

by a much less p o l a r i z a b l e ,  and more r e s i s t i v e  r o c k  t y p e ,  

such  as  d o l o m i t e ,  r a t h e r  t h a n  b l a c k  a r g i l l i t e s .  

i i i )  Zone R 1 ,  Zone R2 

Bo th  o f  t h e s e  z o n e s  c o n s i s t  p r i m a r i l y  o f  lower  t h a n  

background a p p a r e n t  r e s i s t i v i t y  v a l u e s ,  w i t h o u t  accompanying 

anomalous p o l a r i z a b i l i t y  r e a d i n g s .  I n  some i n s t a n c e s ,  weak 

VLF EM a n o m a l i e s  a p p e a r  t o  b e  a s s o c i a t e d  w i t h  t h e  z o n e s .  

The s o u r c e s  of Zone R 1  and Zone R2 are i n d i c a t e d  t o  

b e  n o n - m e t a l l i c ,  and  c o u l d  b e  w a t e r - f i l l e d  s h e a r  z o n e s ,  o r  
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other  area of weakness .  Non-po la r i zab le  m i n e r a l s  s u c h  as  spha l -  

e r i t e  c o u l d  a l so  be p r e s e n t .  

While t h i s  t y p e  of s i g n a t u r e  would n o r m a l l y  r e c e i v e  

ve ry  l i t t l e ,  i f  any ,  p r i o r i t y  fo r  a d d i t i o n a l  work,  t h e  p r e s e n c e  

of do lomi te  rock u n d e r l y i n g  t h e  area o f  t h e  z o n e s  d o e s  a l l o w  

o n e  t o  upgrade  t h e  p r i o r i t y  of these z o n e s  somewhat. 

i v )  Zone H 

T h i s  zone  of anomalous I P  e f fec ts  and  lower  t h a n  

normal a p p a r e n t  r e s i s t i v i t y  v a l u e s  i s  i n t e r p r e t e d  t o  s t r ike  

a c r o s s  t h e  e a s t e r n  e n d s  o f  a l l  of t h e  l i n e s  of t h e  Min 1 g r i d ,  

as  w e l l  as  b e i n g  s e e n  on a l l  l i n e s  of t h e  Redledge  2 g r i d ,  

which is l o c a t e d  immeida te ly  s o u t h  o f  t h e  fo rmer  area. 

W i t h i n  t h e  Min 1 g r i d  area,  t h e  s o u r c e  of  t h e  zone  

a p p e a r s  t o  be Dutch  Creek  black a r g i l l i t e s ,  w i t h  t h e  most 

p o l a r i z a b l e  a n d  t h e  most c o n d u c t i v e  mater ia l  b e i n g  i n d i c a t e d  

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

Depth  t o  t h e  s o u r c e  d o e s  n o t  exceed  50 meters s u b s u r f a c e ,  

i n  t h e  case of L i n e  3 0 S ,  t h e  o n l y  l i n e  e x t e n d e d  fa r  enough east  

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

Redledge 2 G r i d  

i)  Zone F 

Q u a r t z i t e  i s  mapped as  u n d e r l y i n g  t h i s  m o d e r a t e l y  

anomalous IP and  R e s i s t i v i t y  t r e n d ,  a l t h o u g h  t h e  w e s t e r n  margin  

o f  t h e  zone is c o m p l e t l y  u n d e f i n e d  a t  p r e s e n t ,  a s  2s  t h e  posi t i ’on 

of t h e  zone be tween L i n e  36s and  L i n e  40s.  The p o s s i b i l i t y  

e x i s t s  t h a t  Zone F is t h e  s o u t h e r n  c o n t i n u a t i o n  of Zone E or 
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Zone R 2 ,  w i t h  t h e  fo rmer  b e i n g  t h e  more l i k e l y  c h o i c e ,  b e c a u s e  

o f  i ts h i g h e r  magni tude  I P  e f f e c t s .  

i i )  Zone G 

T h i s  s h o r t  nar row zone  i s  o u t l i n e d  on t h e  Redledge  2 

g r i d  j u s t  t o  t h e  east o f  Zone F. While  i t s  s o u r c e  is 

i n d i c a t e d  t o  be of l i m i t e d  s ize ,  Zone G i s  l o c a t e d  w i t h i n  t h e  

d o l o m i t e  u n i t ,  which p r o v i d e s  some encouragement .  Deta i l  I P  

and R e s i s t i v i t y  s u r v e y i n g  is r e q u i r e d  t o  f u r t h e r  i n v e s t i g a t e  

t h e  c a u s e  of t h i s  r e s p o n s e .  

i i i )  Zone H 

A s  ment ioned  p r e v i o u s l y ,  Zone H is  c h a r a c t e r i z e d  by 

h i g h l y  anomalous p o l a r i z a b i l i t y  measurements  and low a p p a r e n t  

r e s i s t i v i t y  v a l u e s .  The c e n t e r  o f  t h e  zone  s t r i k e s  across 

t h e  contact from b l a c k  a r g i l l i t e  i n t o  a n  area mapped as  

:do lomi te ,  i n  t h e  s o u t h e r n  p a r t  of t h e  Redledge  2 g r i d  area. 

However, t h e  anomaly s i g n a t u r e s  s u g g e s t  t h a t  a l e s s  p o l a r i z a b l e ,  

more r e s i s t i ve  r o c k  s u c h  as d o l o m i t e  may be o v e r l y i n g  much 

more anomalous mater ia l ,  s u c h  a s  p y r i t i f e r o u s  a r g i l l i t e .  De ta i l  

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

L i n e  38s and L i n e  39s w e r e  e x t e n d e d  t o  t h e  east  i n  

o r d e r  t o  t e s t  t h e  area a round  a large g o s s a n .  I n  b o t h  cases, 

modera t e ly  anomalous e f f e c t s  are n o t e d  c o r r e l a t i n g  w i t h  t h e  

gossan .  I n  f a c t ,  t h i s  o x i d i z e d  mater ia l  is a l o n g  s t r i k e  

from Zone I ,  which i s  c o n s i d e r e d  below. 

i v )  Zone I 

Very h i g h  magn i tude  p o l a r i z a b i l i t y  measurements 

t o g e t h e r  w i t h  l o w  a p p a r e n t  r e s i s t i v i t y  v a l u e s ,  mark Zone I ,  

on t h e  sou the rnmos t  l i n e  o f  Redledge  2 g r i d .  The zone  is 
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i n t e r p r e t e d  as s t r i k i n g  southward  t o  Redledge  1 g r i d .  B lack  

a r g i l l i t e  a p p e a r s  t o  be t h e  p r imary  s o u r c e  of t h i s  g e o p h y s i c a l  

t r e n d  i n  t h e  v i c i n i t y  of t h e  Redledge  2 g r i d .  

Redledge  1 G r i d  

i>  Zone I 

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

on t h i s  g r i d  a r e a ,  however,  a v e r y  l a r g e ,  h i g h l y  p o l a r i z a b l e ,  

and  q u i t e  c o n d u c t i v e  s o u r c e  is  a p p a r e n t l y  p r e s e n t .  Modera te ly  

anomalous VLF EM r e s p o n s e s  c o r r e l a t e  r e a s o n a b l y  w e l l  w i t h  t h e  

IP zone  on L i n e  47s and L i n e  48s. 

V i r t u a l l y  a l l  of t h e  anomalous I P  r e s p o n s e  is c o n t a i n e d  

w i t h i n  a r e g i o n  marked as  b l a c k  a r g i l l i t e ,  which must be t h e  

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

A number of areas of gossan  mater ia l  o c c u r  w i t h i n  

t h e  e x t e n t  of Zone I ,  w i t h  t h e  l a r g e s t  b e i n g  n o t e d  n e a r  t h e  

e a s t e r n  e n d s  of L i n e  50s and L i n e  515. T h i s  area l i e s  j u s t  east  

o f  t h e  c e n t e r  of t h e  most anomalous I P  and r e s i s t i v i t y  r e a d i n g s .  

Weakly anomalous VLF EM i n d i c a t i o n s  are marked n e a r  t h e  eastern 

e n d s  of b o t h  l i n e s  as w e l l .  
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4 .  SUMMARY AND RECOMMENDATIONS 

A combined program of  Induced P o l a r i z a t i o n  and 

R e s i s t i v i t y ,  a n d  VLF E lec t ro -Magne t i c  s u r v e y i n g  h a s  been 

completed on f o u r  d i f f e r e n t  g r i d  areas o n  t h e  EB1 P r o j e c t .  

G e n e r a l l y ,  i t  c a n  be  s a i d  t h a t  t h e  most anomalous 

g e o p h y s i c a l  r e s p o n s e s  are due  t o  p y r i t i f e r o u s  b l a c k  a r g i l l i t e  

which u n d e r l i e s  much o f  t h e  P r o j e c t  area. Al so ,  i n  t h e  

case o f  t h e  VLF EM work, a l l  of  t h e  a v a i l a b l e  t r a n s m i t t i n g  

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

s t r i k e  o f  t h e  r e g i o n ,  which  g r e a t l y  r e d u c e s  t h e  e f f e c t i v e n e s s  

of t h e  method. 

However, on a l l  o f  t h e  g r i d s ,  t h e  p o s s i b i l i t y  

e x i s t s  t h a t  some o f  t h e  g e o p h y s i c a l  r e s p o n s e  arises from w i t h i n  

t h e  more f a v o u r a b l e  d o l o m i t e  r o c k  u n i t .  I n  t h e s e  cases, 

' f u r t h e r  work is d e f i n i t e l y  recommended as  o u t l i n e d  below. 

Min 2 G r i d  

The n o r t h e r n  e n d s  o f  b o t h  Zone A 1  and  Zone B are 

n o t e d  s t r i k i n g  i n t o  d o l o m i t e  i n  t h e  v i c i n i t y  o f  L i n e  31s. 

T h e r e f o r e ,  f u r t h e r  work t o  i n v e s t i g a t e  t h e  sources of t h e s e  

g e o p h y s i c a l  z o n e s  s h o u l d  b e  i n i t i a l l y  c o n c e n t r a t e d  on L i n e  

31S, n e a r  t h e  w e s t e r n  edge  of t h e  marked IP  r e s p o n s e .  N o  

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

Z ine  C i s  o n l y  c r o s s e d  by o n e  s u r v e y  l i n e ,  i n  a n  

area o f  a r g i l l i t e .  A d d i t i o n a l  s u r v e y i n g  i s  r e q u i r e d  b e f o r e  

p h y s i c a l  t e s t i n g  c o u l d  b e  c o n s i d e r e d .  
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Min 1 Gr id  

Zone D and Zone E are most p r o b a b l y  c a u s e d  by p y r i t e  

c o n t a i n e d  i n  t h e  a r g i l l i t e ,  and  no  f u r t h e r  g e o p h y s i c a l  s u r v e y i n g  

work s h o u l d  be c o n s i d e r e d  a t  t h i s  s t a g e .  

Zone R 1  and Zone R2 are  o u t l i n e d  i n  a n  area of 

f a v o u r a b l e  geo logy  ( d o l o m i t e ) ;  however,  t h e  l a c k  of any 

p o l a r i z a t i o n  r e s p o n s e  downgrades t h e  p r i o r i t y  f o r  f u r t h e r  work. 

A t  t h i s . s t a g e ,  i t  i s  f e l t  t h a t  d e t a i l e d  I P  s u r v e y i n g ,  u s i n g  

25 m e t e r  d i p o l e s ,  s h o u l d  b e  comple ted  a c r o s s  b o t h  zones on 

L ine  3 0 s .  T h i s  would a l l o w  t h e  p o s s i b l e  s i g n i f i c a n c e  of t h e  

s o u r c e s  i n v o l v e d  t o  be be t t e r  a s s e s s e d .  

On t h e  Min 1 g r i d  a rea ,  Zone H a p p e a r s  t o  be c o n f i n e d  

t o  t h e  b l a c k  a r g i l l i t e s ,  and no f u r t h e r  g e o p h y s i c a l  work i s  

recommended a t  t h i s  t i m e .  

Redledge 2 G r i d  

Zone F and  Zone G are b o t h  of i n t e r e s t  due t o  t h e i r  

l o c a t i o n  w i t h i n  q u a r t z i t e  and  dolomite r o c k s  r e s p e c t i v e l y .  

I n  t h e  case o f  Zone F,  a d d i t i o n a l  I P  s u r v e y i n g  i s  

r e q u i r e d  t o  d e f i n e  t h e  w e s t e r n  margin  of t h e  zone .  

D e t a i l e d  IP  s u r v e y i n g  is d e f i n i t e l y  recommended o v e r  

t h e  v i c i n i t y  of Zone G ,  on  L i n e  3 6 S ,  i n  o r d e r  t o  b e t t e r  l o c a t e  

t h e  cen te r  and  d e p t h  o f  t h e  s o u r c e  o f  t h e  anomaly. 

The s o u t h e r n  end of Zone H t r e n d s  i n t o  a n  area mapped 

as  d o l o m i t e .  However, t h e r e  i s  some s u g g e s t i o n  i n  t h e  IP  and  

R e s i s t i v i t y  r e s u l t s  t h a t  t h e  d o l o m i t e  may be o v e r l y i n g  more 



- 16 - 

p o l a r i z a b l e ,  and  more c o n d u c t i v e  a r g i l l i t e  i n  t h i s  r e g i o n .  

D e t a i l e d  25 meter d i p o l e  I P  s u r v e y i n g  i s  s u g g e s t e d  on  L i n e  39S, 

L i n e  40S,  and  L i n e  41S, as t h e  best way t o  f u r t h e r  i n v e s t i g a t e  

t h i s  area. 

S h o r t e r  d i p o l e  I P  cove rage  would a l s o  b e  n e c e s s a r y  o n  

t h e  e a s t e r n  e n d s  of L i n e  38s and L i n e  39S, i n  t h e  area of a 

g o s s a n ,  i n  order t o  more a c c u r a t e l y  d e f i n e  t h e  p o s s i b l e  area 

of i n t e r e s t .  

Redledge 1 G r i d  

The m o s t  p r o m i s i n g  area on t h i s  g r i d  area is  i n  t h e  

r e g i o n  of t h e  e a s t e r n  e n d s  of L i n e  50s a n d  L i n e  51S, where 

m o d e r a t e l y  anomalous I P  and  R e s i s t i v i t y  r e s u l t s  are n o t e d  n e a r  

,a l a r g e  g o s s a n .  Again,  25 meter d e t a i l  I P  s u r v e y i n g  s h o u l d  be 

comple ted  i n  t h e  area of t h e  gossan  t o  b e t t e r  o u t l i n e  any  

m i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  t h e  o x i d e  zone .  

PHOENIX GEOPHYSICS LTD. 

P i !  A .  &L;& 
P a u l  A .  C a r t w r i g h t ,  B .Sc .  

P.Eng.  

Dated December 5, 1980 



5. ASSESSMENT DETAILS 

P r o p e r t y :  Min 1, Min 2 ,  S Min 1, M i n i n g  D i v i s i o n :  Golden 
Redledge  1 & Redledge 
2 c l a i m s  

Sponsor :  T r i g g ,  Woollett Con- P r o v i n c e :  B r i t i s h  Columbia 
s u l t i n g  L t d .  

L o c a t i o n :  Toby Creek  Area 

Types o f  S u r v e y s :  Induced  
P o l a r i z a t i o n  a n d  
R e s i s t i v i t y  and  VLF-EM 

O p e r a t i n g  Man Days: 4 0 . 0  D a t e  S t a r t e d :  August 6 ,  1980 

E q u i v a l e n t  8 h r .  man d a y s :  60.0 D a t e  F i n i s h e d :  November 3 ,  1980 

C o n s u l t i n g  Man Days: 7 . 0  Number of S t a t i o n s :  

D r a f t i n g  Man Days: 10 .0  I P  and  R e s i s t i v i t y  - 340 
VLF-EM - 254 

Tota l  Man Days: 77.0 Number of Read ings :  

I P  and  R e s i s t i v i t y  - . 1874  
VLF-EM - 508 

Km. o f  L i n e  s u r v e y e d :  

I P  and R e s i s t i v i t y  - 1 6 . 7  Km. 
VLF-EM - 6 . 4  Km. 

C o n s u l t a n t s  : 

P.A. C a r t w r i g h t ,  4238 W .  1 1 t h  Ave. ,  Vancouver ,  B . C .  

F. D i S p i r i t o ,  2748 Oxford  S t . ,  Vancouver ,  B .C .  

F i e l d  T e c h n i c i a n s :  

P.A. C a r t w r i g h t ,  4238 W .  1 1 t h  Ave., Vancouver ,  B . C .  

F .  D i S p i r i t o ,  2748 Oxford S t . ,  Vancouver ,  B . C .  

G. O u e l l e t t e ,  502 Tasche reau  E s t . ,  Rouyn, P.Q. 
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P l u s  E x t r a  Labourer:  

K .  J o h n s t o n ,  G e n e r a l  D e l i v e r y ,  Kimberly, B . C .  

Draught  sman : 

R . C .  Norr is ,  1204 - 45 S u n r i s e  Avenue, Toron to ,  O n t a r i o  

PHOENIX GEOPHYSICS LIMITED 

P.Eng. 
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6 .  STATEMENT O F  COST 

Tr igg ,  Woollett Consu l t ing  Ltd .  
Geophysical Survey, Min 1, S Min 1, 
Min 2 ,  Redledge 1 and Redledge 2 C l a i m s  
Golden M . D . ,  B r i t i s h  Columbia 

C r e w :  P.A. Car twr igh t  - F.  D i s p i r i t 0  
G. O u e l l e t t e  - K .  Johnston 

Pe r iod :  August 6 - November 3 ,  1980 

7 o p e r a t i n g  days  @ $615,OO/day $ 4,305.00  
11 o p e r a t i n g  days @ 715.00/day 7 ,865 .00  

5 bad weather  days  @ 290.00/day 1 ,450 .00  
1 t r a v e l  day @ 250.00/day 250.00 
2 t r a v e l  days  @ 290.00/day 580.00 
1 day o r g a n i z a t i o n  62 250.00/day 250.00 

1 / 2  bad weather  day @ 250.00/day 125 .00  

A i r  f a r e  99.35 
F r e i g h t  Charges 249.20 
Vehicle  Charges ( i n c l u d i n g  f u e l  

and mi l eage )  879.70 
Miscellaneous cha rges  158;  33 
P l u s  15%' of expense cha rges  209.79 

$16,421.37 
d 

PHOENIX GEOPHYSICS LIMITED 
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CERTIFICATE 

1 , ' P a u l  A .  C a r t w r i g h t ,  of t h e  C i t y  of Vancouver ,  P r o v i n c e  

o f  B r i t i s h  Columbia,  do he reby  c e r t i f y  t h a t :  

1. I a m  a g e o p h y s i c i s t  r e s i d i n g  a t  4238 West 1 1 t h  Avenue, 
Vancouver ,  B.C. 

2.  I a m  a g r a d u a t e  of t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia,  
B.C. w i t h  a B.Sc. Degree .  

3. I a m  a member of t h e  S o c i e t y  o f  E x p l o r a t i o n  G e o p h y s i c i s t s .  

4. I have  been p r a c t i s i n g  my p r o f e s s i o n  abou t  10 yea r s .  

5. I h a v e n o  d i r e c t  or i n d i r e c t  i n t e r e s t ,  n o r  do I e x p e c t  t o  
r e c e i v e  any i n t e r e s t  d i r e c t l y  or i n d i r e c t l y ,  i n  t h e  
p r o p e r t y  o r  s ecu r i t i e s  of T r i g g ,  W o o l l e t t  C o n s u l t i n g  
L t d .  or any a f f i l i a t e .  

6. The s t a t e m e n t s  made i n  t h i s  r e p o r t  are  b a s e d  on a s t u d y  
of p u b l i s h e d  g e o l o g i c a l  l i t e r a t u r e  and u n p u b l i s h e d  
p r i v a t e  r e p o r t s .  

7. P e r m i s s i o n  i s  g r a n t e d  t o  use  i n  whole or i n  p a r t  f o r  
a s ses smen t  and q u a l i f i c a t i o n  r e q u i r e m e n t s  b u t  n o t  
f o r  a d v e r t i s i n g  p u r p o s e s .  

Da ted  a t  Vancouver 

t h i s  5 t h  day of December 1980 
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CERTIFICATE 

I ,  F rank  D i S p i r i t o ,  o f  t h e  C i t y  o f  Vancouver ,  P r o v i n c e  

of  B r i t i s h  Columbia, do he reby  c e r t i f y  t h a t :  

1. I a m  a g e o p h y s i c i s t  r e s i d i n g  a t  2748 Oxford S t r e e t ,  
Vancouver ,  B.C. 

2 .  I a m  a g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia,  
B.C. w i t h  a B.A.Sc. Degree i n  G e o l o g i c a l  E n g i n e e r i n g .  

3 .  I have  b e e n  p r a c t i s i n g  my p r o f e s s i o n  about 6 y e a r s .  

4. I have  no d i r e c t  or i n d i r e c t  i n t e r e s t ,  n o r  do  I e x p e c t  
t o  r e c e i v e  any i n t e r e s t  d i r e c t l y  or i n d i r e c t l y ,  i n  t h e  
p r o p e r t y  o r  s ecu r i t i e s  o f  T r i g g ,  Woollett C o n s u l t i n g  
L td .  o r  any a f f i l i a t e .  

5 .  

6 .  

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

P e r m i s s i o n  is g r a n t e d  t o  u s e  i n  whole o r  i n  p a r t  f o r  
a s s e s s m e n t  and q u a l i f i c a t i o n  r e q u i r e m e n t s  b u t  n o t  
f o r  a d v e r t i s i n g  p u r p o s e s .  

Dated  a t  Vancouver 

T h i s  5 t h  day of December 1 9 8 0 .  




















