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GEOPHYSICAL SURVEY 

WHITEY 1, 2,  3 ,  4, 5, 7 and H 1 - 23 M.C.rs 

KEEN CREEK AREA, B.C. 

SLOCAN M I N I N G  DIVISION 

INTRODUCTION 

The Whitey and H Group mineral c l a i m s ,  29 i n  number, 

a r e  owned by Andex Mines Ltd. (NPL) of Vancouver, B.C. 

The property i s  s i t u a t e d  along Keen Creek i n  t h e  

Kaslo area of t h e  Selkirk Mountains and l i es  i n  c lose  

proximity t o  t h e  former s i lver - lead  producers such as t h e  

Cork Province, Gibson, S i l v e r  Bear, S i lve r  Bell ,  Bismark. 

The property is connected t o  Kaslo by good road 1 4 4  miles  

i n  length,  and Kaslo i s  s i t u a t e d  on t h e  Nelson-Beaton 

highway, approximately 22 miles north of Nelson, and an 

add i t iona l  40 miles  from t h e  Consolidated Mining 0 Smelting 

Co. smelter  a t  T ra i l ,  B.C. 

The geographical l oca t ion  may bes t  be described as:  

Longitude: 1 1 7 O  1 0 7  W 

Lat i tude : 49O SO( N 
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I G R T I F I C A T E  

I Harvey H. Cohen, of 8438 W i l t s h i r e  Street ,  Vancouver 14,  
1 ,  B.C. hereby c e r t i f y  t h a t ;  
I 

1. 

2 .  

3 .  

4. 

5 .  

I am a graduate  of t h e  Un ive r s i ty  of B r i t i s h  Columbia 
B Ap Sc i n  Mining Engineering. 

I am a r e g i s t e r e d  P ro fes s iona l  Engineer i n  t h e  
Province of B r i t i s h  Columbia s i n c e  1954 and have 
been p r a c t i s i n g  my p ro fes s ion  for 1 7  years .  

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  i n  t h e  
Whitey o r  H Group of Mineral Claims nor  i n  any 
s e c u r i t i e s  of Andex Mines Ltd. NPL t h e  company 
a c t i v e l y  engaged i n  explor ing  t h i s  p rope r ty  i n  t h e  
Keen Creek  Area, B.C. 

I have no expec ta t ion  of r e c e i v i n g  or o b t a i n i n g  any 
i n t e r e s t  i n  s e c u r i t i e s  of Andex Mines Ltd. NPL 

Information conta ined  i n  t h e  accompanying r e p o r t  is  
based on t h e  r e s u l t s  ob ta ined  dur ing  t h e  r e c e n t  
geophysical  survey conducted on t h e  p rope r ty  under 
t h e  wr i te rcs  d i r e c t i o n .  

\t-l.wAt &*b.c.J 

Harvey H. Cohen, P.ENg. 

To accompany Report on t h e  Geophysical Survey, Whitey and 
H Group Mineral  Claims, Keen Creek Area, B.C., Slocan Mining 
Div is ion  da ted  J u l y  8 th ,  1966 f o r  Andex Mines Ltd. 
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PHYSIOGRAPHY 

Drainage of t h e  property by Keen Creek (South Fork) 

i s  nor ther ly  and e a s t e r l y  i n t o  Kootenay Lake. The s lopes  

a r e  wooded and cu t  by creeks en ter ing  Keen Creek from t h e  

e a s t  and west. The main flow is  f e d  from t h e  Kokanee 

g l a c i e r  (elev. 9 4 0 0 1 ) .  Generally, t h e  area shows moderate 

relief t o  the  north of t h e  property, and s t eep  s lopes  and 

t a l u s  a t  t h e  south extremit ies .  The main timber growth 

c o n s i s t s  of f i r ,  balsam, hemlock, cedar, a lder .  

RESULTS OF GEOPHYSICAL INVESTIGATIONS 

The purpose of t h e  geophysical survey was t o  measure 

t h e  t o t a l  magnetic f i e l d  t o  an accuracy of b e t t e r  than  one 

p a r t  i n  100,000 t o  de t ec t  and measure any magnetic or non- 

magnetic anomalies on t h e  property,  t h e i r  s i ze ,  i n t e n s i t y ,  

and poss ib le  cause. An anomaly would r e s u l t  from t h e  

presence or absence of magnetic minerals i n  rocks being 

inves t iga ted .  Locally t h e  main rock mass i n  t h e  area i s  a 

g r a n i t i c  car ry ing  t h e  accessory mineral magnetite a s  a 

cons t i tuent .  A band of sedimentary rocks c u t s  through t h e  

Andex property i n  a southwesterly d i rec t ion ,  and t h e  

r e s u l t i n g  contact  area provides a favorable  geologic 

environment f o r  mineral deposition. 

1 HARVEY H. COHEN. P.ENQ. 
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Silver-lead-zinc mineralization, c lose ly  assoc ia ted  with 

t h e  magnetic mineral p y r r h o t i t e  does e x i s t  on adjoining 

known deposi ts ,  and t h i s  i s  subjec t  t o  de tec t ion  and 

measurement. 

Other f a c t o r s  which produce va r i a t ions  i n  t h e  

magnetic f i e l d  are:  

1. A concentration of magnetic minerals (possibly 

assoc ia ted  with valuable minerals). 

2. A v a r i a t i o n  i n  amount of accessory magnetite i n  

g r a n i t e  o r  sedimentary bedrock. 

3. A v a r i a t i o n  i n  amount of magnetite d i s t r i b u t e d  through 

or connected with t h e  overburden. 

4. A v a r i a t i o n  i n  depth of non-magnetic overburden 

on caprock over bedrock having a constant v e r t i c a l  

magnetic i n t e n s i t y .  

5 .  Variat ions i n  amount of magnetic minerals i n ' ad j acen t  

bands of volcanic and/or sedimentary rocks. 

va r i a t ions  a r e  not expected t o  be grea t ,  and produce 

elongated highs and lows p a r a l l e l  t o  t h e  formation 

s t r i k e .  

These 

1 
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5. 

6 .  Any combination between va r i a t ions  i n  magnetic 

minerals i n  t h e  rock and va r i a t ions  i n  t h e  th ickness  

of t h e  overlying magnetic or non-magnetic overburden 

or caprock. 

I I INSTRUMENTATION 

The geophysical survey employed an "ELSEC" Proton 

magnetometer type 5 9 2 / 3 ,  designed t o  measure t h e  t o t a l  

magnetic f i e l d  t o  a to le rance  of 1 p a r t  i n  100,000 over 

t h e  range of f i e l d  s t r eng ths  normally found on t h e  e a r t h t s  

surface.  The measurement recorded i s  t h e  t o t a l  magnetic 

vector  - i n  gamma. The instrument i s  powered by an 

accumulator pack or externa l  b a t t e r i e s ,  and i s  f u l l y  

t r a n s i s t o r i z e d .  

OPERATION I 
The purpose of t h e  magnetometer i s  t o  measure 

"magnetic i n t ens i ty"  - which may b e s t  be described a s  

t h e  fo rce  (torque) which tends  t o  t u r n  a magnetized needle 

a t  t h a t  po in t  i n t o  l i n e  with t h e  magnetic d i rec t ion .  A 

conventional magnetometer c o n s i s t s  of j u s t  such a needle 

and with a d e l i c a t e l y  constructed instrument t h e  accuracy 

can be achieved. 

HARVEY H. COHEN. P.ENQ. 
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The Proton magnetometer employed during t h i s  survey 

i s  designed t o  funct ion a s  follows: 

The Proton is an elementary p a r t i c l e  with the  nucleus 

of t h e  hydrogen atom. 

magnetometer can be understood by regarding it a s  a t i n y  

bar  magnet spinning rap id ly  about i t s  longi tudina l  ax is ;  

it therefore  has t h e  p rope r t i e s  of both a magnetised 

needle and a gyroscope. Because of t h e  former it t r i e s  t o  

poin t  along t h e  l i n e s  of force,  but i ts  gyroscopic property 

prevents  t h i s  temporarily and it performs gyra t ions  while 

i n  t h e  gradual process of achieving t h i s  d i rec t ion .  These 

gyra t ions  a r e  s imi l a r  to those of a spinning top  under t h e  

inf luence  of g rav i ty .  The important th ing  is t h a t  t h e  

speed of gyrat ion (or frequency of precession) is exac t ly  

proport ional  t o  the  magnetic i n t e n s i t y .  This frequency 

i s  about 2000 gyra t ions  per  second f o r  an i n t e n s i t y  of 

48,000 gamma. 

The behaviour i n  t h e  proton 

Since hydrogen i s  a cons t i t uen t  p a r t  of water and 

organic l i q u i d s  a l a r g e  number of protons (about 10zs) 

a r e  conveniently obtained i n  a quarter-pint b o t t l e  and t h i s  

forms t h e  de tec t ing  element. The gyra t ing  protons induce 

HARVEY H. COHEN. P.EN5. 
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an electro-motive-force of about a microvolt i n  a c o i l  

wound around t h e  b o t t l e  and t h i s  e . m . f .  is passed t o  t h e  

instrument f o r  amplif icat ion and frequency measurement. 

The gyra t ing  protons w i l l  only induce an e . m . f .  i f  t h e r e  i s  

a prefer red  phase and t h i s  i s  obtained by preceding each 

measurement by a po la r i z ing  per iod (automatically sequenced 

a f t e r  pressing a s t a r t  button).  

cur ren t  of an amp i s  passed through the  measuring c o i l  

thereby c rea t ing  a magnetic f i e l d  of s eve ra l  hundred gauss 

along i t s  axis ,  and t h i s  produces a ne t  proton magnetic mo- 

ment i n  t h a t  d i r ec t ion ;  when t h e  polar iz ing  cur ren t  is 

cu t  off  t h e  gyra t ion  of t hese  protons en masse induce t h e  

de tec tab le  e.m.f. a l ready mentioned. The a x i s  of t h e  c o i l  

i s  roughly East-West. 

During t h i s  per iod a 

The proton magnetic moment bu i lds  up t o  s a t u r a t i o n  i n  

f i v e  seconds of po lar i sa t ion .  During t h e  subsequent 

gy ra t ions  t h e  protons gradual ly  g e t  out of phase and t h e  

induced e.m.f. decays away i n  about f i v e  seconds. 

Strong magnetic grad ien ts  (100 gamma pe r  foo t  and 

upwards) cu t  down t h i s  decay time ser ious ly ,  t h u s  t h e  

frequency measurement is  made within t h e  f i r s t  second of 

HARVEY H. COHEN. P.EN5. 
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After  s e l e c t i v e  amplif icat ion,  t h e  s igna l  is  squared 

and then  frequency divided by 1024 (10 binary s tages) .  

The r e s u l t a n t  square wave i s  used t o  open and c lose  a 

gate ,  which once closed remains locked u n t i l  t h e  “ s t a r t ”  

button is pressed. When t h e  ga t e  i s  open t h e  output of 

a 100  KC/S crys ta l -cont ro l led  o s c i l l a t o r  i s  allowed through 

t h e  decade chain and t h e  f i n a l  s t a t e s  of t h e  f i v e  decade 

un i t s ,  shown on t h e  respect ive meters, i nd ica t e  t h e  number 

of o s c i l l a t o r  cyc les  occurring during t h e  1024 gyrat ions.  

I n  operation, t h e  polor iz ing  period i s  automatical ly  

sequenced and a f t e r  about f i v e  seconds t h e  m e t e r s  i n d i c a t e  

a f i v e  f i g u r e  number which is a measure of t h e  magnetic 

i n t e n s i t y  wherever t h e  water-bottle is placed. The 

magnetic i n t e n s i t y  equals 24051.1 oersted.  
meter count 

PROCEDURE 

The Whitey 1 - 5 and 7,  and t h e  H 1 - 23 mineral 

claims a r e  contiguous i n  a general  north-south d i r ec t ion  

along Keen Creek. The following procedure was used t o  

conduct t h e  geophysical survey : 

HARVEY H. COHEN. P.ENG. 
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following the  loca t ion  l i n e .  Markers were flagged 

at 400 f e e t  i n t e r v a l s  for t h e  gr id .  The survey 

provided data for p l o t t i n g  the  claim boundaries. 

2 .  Cross l i n e s  were run east-west on compass headings 

a t  r i g h t  angles  t o  t h e  base l i n e  and s t a t i o n s  chained 

and marked a t  1 0 0  f e e t  i n t e r v a l s .  

3 .  The g r i d  l i n e s  were marked e a s t  or west of t h e  base 

l i n e  i n  thundredsc. The base l i n e  zero was e s t ab l i she  

a t  t h e  north extremity of t h e  Whitey claims and t h e  

south extremity of t h e  H claims. From t h i s  po in t  t h e  

g r i d  l i n e s  a r e  numbered south t o  l i n e  56s (5600 f e e t  

south of po in t  zero) and north t o  l i n e  212N (21200 

f e e t  nor th  of po in t  zero). 

4. Readings were taken a t  100  f e e t  i n t e r v a l s  a t  each 

s t a t i o n ,  t h e  s t a t i o n s  were marked and flagged with 

tape.  

5 .  The readings were converted t o  gamma value from t h e  

c a l i b r a t i o n  c h a r t s  for t h i s  instrument. 

6 .  The data was p l o t t e d  on a map prepared from t h e  

survey, contoured a t  1 0 0  gamma i n t e r v a l s .  

HARVEY H. COHEN. P.ENG. 



HARVEY H. COHEN. P.ENG. 

7.  A t o t a l  of 39 miles of l i n e  w e r e  completed on t h i s  

survey a 

ANALYSIS  OF RESULTS 

The r e s u l t i n g  geophysical map yielded f i v e  separa te  

zones of s ign i f icance  a s  follows: From north t o  south - 
1. 208N 12W: 

This anomaly measures 400 f e e t  east-west by 200 

f e e t  north-south. The peak records a high of over 

500 gamma above background with the  g r e a t e r  p a r t  i n  

t h e  300-400 gamma range. It i s  loca ted  on t h e  

sedimentary-instrusive contact  and c u t s  t h e  contact  

zone east-west i n d i c a t i v e  of a poss ib le  vein system 

conforming t o  a f r a c t u r e  pa t te rn .  The zone i s  within 

1500 f e e t  of t h e  Cork-Province Mine, and could be a 

mineralized s e c t i o n  gene t i ca l ly  r e l a t e d  t o  t h e  Cork- 

Province deposi t .  The overburden and/or t ranspor ted  

mater ia l  with magnetite content a s  a poss ib le  cause 

of t h i s  anomaly could not be considered. The cause 

i s  d e f i n i t e l y  due t o  a condition i n  t h e  rock i t s e l f  - 
t h e  sediments of t h e  Slocan series - limestone carrying 

o ther  minerals. The anomaly is  i n  l i n e  with t h e  Black 

Fox workings t o  t h e  e a s t .  



. 

11 D 

2 .  188N 1 4 W  
1 7 6 N  1 1 W  
1 6 B N  1 4 W  
156N l 4 W  
148N l 4 W  

This anomalous zone cons i s t ing  of a s e r i e s  of 

anomalies measures 4800 feet i n  length  and over 800 f e e t  

i n  width. They follow t h e  l imestone-granite contact  

zone f o r  t h i s  dis tance.  Normally, t h i s  would r e s u l t  

i n  elongated almost p a r a l l e l  l i n e s  of low magnetic 

i n t e n s i t y ,  and j u s t  e a s t  of t h e  anomalies, t h i s  

condition i s  evident.  The f i v e  h igh l igh t s  noted above 

a r e  due t o  abnormal conditions,  i n  p a r t i c u l a r  t h e  

anomaly a t  l i n e  168N which t akes  on an east-west 

s t r u c t u r a l  t rend.  The i n t e n s i t y  recorded above back- 

ground was over 600 gamma as was t h e  176N and 148N 

anomalies. 

i n  t h e  search of mineralized bodies. 

appears t o  be due t o  py r rho t i t e  content  possibly 

carrying valuable minerals, t h e  shape is i n d i c a t i v e  

of a vein system s t r i k i n g  east-west and dipping t o  t h e  

north. The t ~ h i g h ' ~  is concealed by overburden t o  

shallow depths on t h e  west s lope of Keen Creek. 

A l l  a r e  worthy of f u r t h e r  i nves t iga t ion  

The 168N anomaly 

HARVEY H. COHEN. P.ENQ. 
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4 .  6 8 N  1 3 W  

A smal l  anomaly of 400 gamma i n t e n s i t y  is recorded 

on H 9  M.C. d i r e c t l y  south  of t h e  o l d  S i l v e r  B e l l  workings, 

HARVEY H. COHEN. P.ENG. 



13  

The anomaly i s  narrow (less than  100 f e e t )  and shows 

a length  of 200 f e e t .  It could extend e a s t e r l y  below 

t h e  creek t o  r e l a t e  t o  t h e  S i lve r  Bell ,  but t h i s  is a 

speculation. It was se l ec t ed  due t o  i t s  loca t ion  and 

shape a s  well  a s  i n t e n s i t y .  

5 .  40N 2E 

This anomaly of a magnetic i n t e n s i t y  of over 400 

gamma measures 8001 x 400' and i s  s i t u a t e d  on H5 M.C., 

t o  t h e  west of t h e  BNA workings. It is due t o  minerali-  

zat ion a t  depth or t o  mater ia l  i n  t h e  overburden t rans-  

ported from mineralized bodies above. It l i e s  on the  

e a s t  s i d e  of Keen Creek, and both p o s s i b i l i t i e s  must be 

considered. It i s  l i s t e d  f o r  completion. 

Other anomalous condi t ions on t h e  map were i n t e r -  

preted a s  s t r u c t u r a l  f e a t u r e s  and/or caused by va r i a t ion  

i n  depth of overburden over bedrock of constant magnetic 

i n t e n s i t y .  

HARVEY H. COHEN. P.ENG. 
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were of g r e a t e r  s ign i f icance ;  t h e  f irst  th ree  a r e  d i r e c t l y  

r e l a t e d  t o  t h e  intrusive-sedimentary contact  zone while 

they  a re  not caused by t h e  contact  i t s e l f .  The magnitude 

of t h e  magnetic i n t e n s i t y  presents  t h e  p o s s i b i l i t y  of 

mineral izat ion,  t h e  shape of t h e  anomalies a r e  i n d i c a t i v e  

of vein depos i t s  - common t o  t h e  known former producers. 

The l a s t  two anomalies described a r e  i n  an i n t r u s i v e  area 

and a r e  caused poss ib ly  by mineral izat ion - s imi l a r  t o  t h e  

known zones observed a t  t h e  o ld  Index Mine - vein system 

i n  an i n t r u s i v e  mass. The most i n t e r e s t i n g  zone i s  

described a s  No.2, a system of f i v e  zones r e l a t e d  t o  form 

a l a r g e  anomaly. 4800 f e e t  i n  length.  The zones a r e  worthy 

of f u r t h e r  i nves t iga t ion  t o  determine t h e  cause of t h e  

condition measured. 

RECOXMEZIDATIOTS 

The program recommended a t  t h i s  time c o n s i s t s  of 

s t r i p p i n g  and t renching of t h e  anomalous zones employing 

a bul ldozer  ( D 7  or equivalent) .  A gas operated rock d r i l l  

may be used t o  d r i l l  and b l a s t  cu t s  i n  bedrock t o  a s s i s t  

i n  geological  mapping. Reconnaisance prospecting should be 
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using a i r  photos a s  a guide and t h e  e x i s t i n g  s t a t i o n s  a s  

t i e - i n  po in t s  may be ca r r i ed  out and mapped on 200 s c a l e  with 

d e t a i l  mapping on 40 sca le .  

A camp s u i t a b l e  f o r  f i v e  men may be es tab l i shed  on t h e  

property 

A second phase of exploratory work should include a 

diamond d r i l l i n g  program t o  t e s t  t he  f i v e  anomalous zones 

a t  depth. A t  l e a s t  t e n  holes  t o  depths of 200 - 250  f e e t  

would be required a t  l oca t ions  se l ec t ed  a s  a r e s u l t  of t he  

bul ldozer  work and geological  mapping. 
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1 6 ,  

ESTIMATES 

Phase 1 

Bul ldozer  s t r i p p i n g ,  t r e n c h i n g  and 
road  c o n s t r u c t i o n  

D r i l l i n g  and b l a s t i n g  (equipment and 
l a b o r )  

Prospec t ing ,  sampling, a s says  

Geological  mapping and reconnaisance 

Camp and s u p p l i e s  

T ranspor t a t ion  

Supervis ion,  eng inee r ing  and r e p o r t s  

Miscel laneous and con t ingenc ie s  

TOTAL PHASE 1 

Phase 2 

Diamond d r i l l i n g  25001  AX 

Sampling, co re  logging ,  eng inee r ing  

Transpor t a t ion  

Camp and s u p p l i e s  

Miscel laneous and con t ingenc ie s  

$ 10,000.00 

3,000.00 

1,500.00 

2,000.00 

2,500.00 

1,000.00 

2,000.00 

3,000.00 

$ 25,000.00 

25,000.00 

6,000.00 

2,000.00 

5,000 00 

5,000.00 

TOTAL PHASE 2 
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, 

17. 

The time required t o  complete Phase 1 i s  estimated t o  

be s i x  t o  e igh t  weeks, and Phase 2,  t e n  t o  twelve weeks. 

The fieldwork should be conducted under d i r ec t ion  of an 

engineer o r  geologis t  a t  t h e  s i t e .  
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