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SUMMARY 

The F r i e n d l y  Lake p roper t y  cons is t s  o f  149 f u l l - s i z e d  c la ims 

(FL #1-149), l oca ted  a t  L a t i t u d e  51'35'N; Longi tude 120°27'W, 16 m i l e s  

northwest o f  L i t t l e  F o r t ,  B r i t i s h  Columbia. The p roper t y  can be reached 

from L i t t l e  F o r t  by f o l l o w i n g  Highway 24 (Br idge Lake Road) f o r  12 mi les,  

then northward by logg ing  road pas t  Meadow Lake t o  t h e  proper ty .  To ta l  

d i s tance  t o  t h e  c e n t r a l  p a r t  o f  the  p r o p e r t y  i s  approx imate ly  25 m i les .  

The area  had been staked by Anaconda American Brass L td .  i n  

Two t o  th ree  thousand f e e t  n o r t h  o f  F r i e n d l y  Lake, t h e  mid-1960's. 

Anaconda s t i l l  r e t a i n s  7 c la ims upon which they d iscovered minor  lead and 

s i l v e r  minera l  i z a t i o n .  

Vangul f  E x p l o r a t i o n  Company staked 43 minera l  c la ims i n  

November, 1971 and then added 106 c la ims i n  A p r i l ,  1972. I n  1972, imper ia l  

O i l  L im i ted  undertook t h e  exploration o f  t h l s  p r o p e r t y  consistin.; o f  

geo log i ca l  mapping and geochemical and geophysical  survey ing.  

The p r o p e r t y  i s  u n d e r l a i n  by Upper T r i a s s i c  andes i te  f lows, 

brecc ias,  t u f f s  w i t h  interbedded a r g i l l i t e ,  s i l t s t o n e  and l imestone o f  the  

N i c o l a  Group. 

v o l c a n i c  c l a s t i c  rocks and p o r p h y r i t i c  andes i te  f lows and brecc ias .  A smal l  

These rocks a r e  f a u l t  bounded t o  the  nor theas t  by Ju rass i c  

syen i te  s tock  in t rudes  t h e  N ico la  Group i n  t h e  nor thwestern area o f  the  

p roper t y .  Sulphides c o n s i s t i n g  o f  p y r i t e  and minor  cha lcopy r i t e ,  rnolybdenuri!, 

galena and t e t r a h e d r i t e  a r e  disseminated i n  a l t e r e d  v o l c a n i c  N i c o l a  rocks 

throughout t h e  proper ty .  No m i n e r a l i z a t i o n  i s  found i n  the  s y e n i t e  i n t r u s i o n .  

Geochemical values a re  g e n e r a l l y  e r r a t i c  b u t  t h e r e  a r e  severa l  

minor  l o c a t i o n s  wh'ich show h igh  copper and/or h i g h  molybdenum values.  

Copper va lues range from 4 ppm t o  9,800 ppm; molybdenum values from 1 ppm 

t o  137 ppm, lead va lues from 7 ppm t o  630 ppm; s i l v e r  va lues from 0.1 pprn 

t o  5.0 ppm. 



Magnetic i n t e n s i t i e s  show a general  magnetic low over t h e  

s y e n i t e  i n t r u s i o n  w i t h  a corresponding h i g h  over  the  con tac t  zone w i t h  

t h e  N i c o l a  v o l c a n i c  rocks. The I .P. r e s u l t s  a r e  a l s o  u s e f u l  i n  d e f i n i n g  

cs where t h e  con tac ts  between the s y e n i t e  i n t r u s i o n  and t h e  N i c o l a  vo lcan 

h i g h e r  r e s i s t i v i t i e s  a r e  located over  the syen i te .  

The d e f i n i t e l y  anomalous I . P .  r e s u l t s  a re  as f o l l o w s  

L i n e  492N - 538+60E - 541+80E 

543E - 545E 
L ine  5 0 8 ~  - 546E - 550E 

L ine  524N - 516+60E - 5 2 l E  

- 526E - 528+60E 

L i n e  532N - 501+20E - 503+40E 

- 514E - 518E 



INTRODUCTION 

General Statement 

f o l  l ow in  

Expl o r a  t 

i nc 1 uded 

E x p l o r a t i o n  was s t a r t e d  on the F r i e n d l y  Lake p r o p e r t y  

the agreement between Imperial  O i l  L i m i t e d  and Vangulf 

on Company t o  j o i n t l y  exp lo re  the p r o p e r t y .  

Work c a r r i e d  ou t  d u r i n g  t h e  1972 e x p l o r a t i o n  season 

geo log ica l  mapping, geochemical s o i l  sampling, magnetometer 

surveying, induced polarization/resistivity surveying, and l i n e c u t t i n g .  

Geologica l  mapping and geochemical s o i l  sampling was c a r r i e d  o u t  on 

the  e n t i r e  proper ty ,  whereas magnetometer survey ing and I. P .  survey ing 

and l i n e c u t t i n g  was performed on se lec ted  areas o f  t he  p roper t y .  Data 

ob ta ined  d u r i n g  t h i s  program a r e  compiled and discussed ir, t h i s  r e p o r t .  

4 

Loca t ion  and Access 

The F r i e n d l y  Lake p r o p e r t y  i s  located a t  l a t i t u d e  51'35'N; 

l o n g i t u d e  12Oo27'W, 16 m i l e s  northwest o f  L i t t l e  For t ,  B r i t i s h  Columbia. 

Access t o  t h e  p roper t y  is  v i a  Highway #24 west from L i t t l e  F o r t  f o r  12 

m i les ,  then n o r t h  a long the  l ogg ing  road o f  the Fadear Logging Company 

f o r  about 8 mi les,  and c o n t i n u i n g  f o r  another 6 m i l e s  o r  so along a 

d i r t  road t o  F r i e n d l y  Lake. A four-wheel d r i v e  v e h i c l e  i s  adv i sab le  

i n  wet weather c o n d i t i o n s .  

Prev ious Work 

Old c l a i m  posts i n  the d i s t r i c t  t e s t i f y  t o  e a r l y  p rospec t i ng  

a c t i v i t y  b u t  none o f  these were recorded. The Geologica l  Survey o f  

Canada mapped t h e  area i n  1963-1965 and t h i s  was fo l l owed  by a b u r s t  o f  

p rospec t i ng  a c t i v i t y .  
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Anaconda American Brass L i m i t e d  staked hundreds of c la ims  

i n  va r ious  p a r t s  o f  t he  d i s t r i c t  w i t h  t h e i r  main i n t e r e s t  c e n t r a l i z i n g  

around th ree  smal l  s y e n i t e  bodies n o r t h  and west o f  F r i e n d l y  Lake. 

Anaconda performed geo log ica l  mapping, geochemical and geophysical  

surveying, t r e n c h i n g  and diamond d r i l l i n g  over  much o f  t h e i r  c l a i m  

groups. The company s t i l l  ho lds seven minera l  c la ims n o r t h  of F r i e n d l y  

La ke . 

Proper t y  

Vangul f  E x p l o r a t i o n  Company o r i g i n a l l y  staked 43 m ine ra l  

c la ims  on the  F r i e n d l y  Lake p r o p e r t y  i n  November, 1971. One hundred 

and s i x  (106) minera l  c la ims were added t o  t h e  o r i g i n a l  c la ims i n  

A p r i l ,  1972. The c l a i m  names, record numbers and reco rd ing  dates 

a r e  shown below: 

FL # 1-20 133521 - 133540 November 10, 1972 

FL # 21-43 171721 - 171743 November 10, 1972 

FL # 44-60 335204 - 335220 A p r i l ,  1973 
FL # 61 335203 A p r i l ,  1973 
FL # 61-140 335222 - 335300 A p r i l ,  1973 
FL #141-149 133541 - 133549 A p r i l ,  1973 
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GEOLOGY 

REG IONAL GEOLOGY 

The geo log ica l  s e t t i n g  c o n s i s t s  o f  an Upper T r i a s s i c  

vo lcanic-sedimentary sequence o f  rocks in t ruded by a v a r i e t y  o f  h i g h  

l e v e l  a l k a l i c  i n t r u s i o n s  o f  probable Cretaceous age. B lock  f a u l t i n g  

i s  widespread. Numerous m ine ra l i zed  occurrences and a t tendant  

a l t e r a t i o n  r e l a t i n g  e i t h e r  t o  t h e  i n t r u s i v e  rocks and/or t h e  surrounding 

vo l can ic  rocks support  t h e  c r i t e r i a  f o r  the  e x p l o r a t i o n  o f  porphyry 

copper-molybdenum depos i t s  and subvolcanic  stockwork o r  disseminated 

su lph ide  depos i ts .  

PROPERTY GEOLOGY 

General Statement 

The p roper t y  was g e o l o g i c a l l y  mapped on a sca le  o f  1" = 1000' 

(see F igu re  3 )  us ing  t h e  g r i d  as c o n t r o l .  Cut 1 ines i n  t h e  areas o f  

sparse outcrop, o r  t h e  l e a s t  i n t e r e s t i n g  areas, were a t  800' spacings 

and i n  areas o f  i n t e r e s t i n g  geology a t  400' o r  200' spacings. Outcrop 

i s  g e n e r a l l y  l e s s  than 5% p r o v i d i n g  a corresponding u n c e r t a i n t y  i n  

i n t e r p r e t a t i o n .  

Rock TvDes 

1. Andesi te  Flows - melanocra t ic  vo 

composi t ion.  Volcanics o f  andes 

can 

t i c  

cs o f  bas i c  t o  in te rmed ia te  

composi t ion were d i s t i n g u i s h e d  

as f o l l o w s :  

A .  Massive Andesi te  - a medium t o  da rk  green, f i ne -g ra ined  massive 

rock  g e n e r a l l y  con ta in ing  . l X  t o  .5% p y r i t e .  T h i s  type outcrops 

south and west o f  F r i e n d l y  Lake and a long f a u l t  zones. Where 

a l t e r e d  i t  has been c l a s s i f i e d  as  an a l t e r e d  andes i te  
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2. 

B .  Basaltic Andesite - a massive fine-grained black to very 
dark green rock with a high percentage of magnetite 

associated with it. This rock type is found only in trenches 

,north of the eastern end of Friendly Lake. The extent o f  

this unit is not known due to lack of outcrop. 

C. Altered Andesite - this is the most widespread and economically 
interesting rock type in the a,rea trending northwesterly across 

the property. This is generally a silicified andesite and will 

be covered in more detail under alteration. 

D .  Andesitic Conqlomerate - generally consists of a fine-grained 
dark green andesite crystalline matrix with rounded to sub- 

rounded clasts of syenite and/or diorite 1 to 4 inches in size. 

These clasts 

clast being 

This rock un 

are 10% to 20% o f  the rock with an individual 

0% t o  20% hornblende and 80% to 90% feldspar. 

t occurs south of Friendly Lake in a northwesterly 

direction, being about 1,000 feet in width. 

Volcanic Sediments 

A. lnterbedded Arqil 1 ite and Siltstone - very fine-grained black 
argillite and fine-grained siliceous siltstone occur inter- 

bedded over much of the northeastern portion of the claim 

group. The argillite, due to its softness and fissility is 

recessive and occurs only as low scattered outcrops. It has . 

a distinctive reddish-grey weathered surface, very soft, and 

often exhibiting well-developed layering. The siltstone 

strongly resembles a tuff (Unit 2C) but is somewhat more 
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s i l i c e o u s  and always occurs as t h i n  bands o r  d iscont inuous 

l a y e r s  i n  t h e  a r g i l 1  i t e .  

A t  l e a s t  f i v e  d i f f e r e n t  hor izons o f  a r g i l l i t e - s i l t s t o n e  

a r e  present  i n  the  map area, a l l  complexly fo lded  and i n t e r -  

layered w i t h  t h e  o t h e r  v o l c a n i c  sediments. These a r g i l l i t e -  

s i l t s t o n e  in terbeds may be r e l a t e d  t o  t ransg ress ion  and 

reg ress ion  o f  t he  sea d u r i n g  v o l c a n i c  a c t i v i t y .  

B. Brecc ia - coarse angular  fragments o f  t h e  vo l can ics  and 

sediments cemented by a f i n e r - g r a i n e d  ma t r i x ,  de r i ved  ma in l y  

f rom the  breakdown o f  t he  a r g i l l i t e - s i l t s t o n e  in terbeds.  Th is  

rock type c o n s i s t s  o f  30% a r g i l l i t e  fragments, 20% s i l t s t o n e  

and 20% s i l i c e o u s  t u f f  w i t h  30% m a t r i x .  The g r a i n  s i z e  i s  

v a r i a b l e  w i t h  fragments ranging from 2 t o  10 mm, bu t  u s u a l l y  

> 5  mm. This  u n i t  i s  a t  l e a s t  100 f e e t  wide, complexly 

i n t e r l a y e r e d  and f o l d e d  w i t h i n  the  volcanic-sediments.  

C. Tuf f -Tuffwacke - t h i s  i s  a g r a d a t i o n a l  u n i t  which grades from 

a t u f f  t o  a tuf fwacke. The t u f f  i s  f ine-gra ined,  i n te rmed ia te  

i n  composit ion, ve ry  massive w i t h  no l a y e r i n g  v i s i b l e .  Th i s  

grades i n t o  a tu f fwacke which c o n s i s t s  of coarse-grained 

angular  fragments 4 t o  8 mm i n  s i z e  composing 75% o f  t h e  rock.  

Large angular  b locks  o f  b r e c c i a  (28) a r e  enbedded i n  the 

tuf fwacke, w i t h  one p a r t i c u l a r  b l o c k  l oca ted  a t  532N, 564E 

being 100' x 2 0 ' .  The tu f fwacke i s  e p i c l a s t i c  i n  na tu re  and 

probably  r e s u l t e d  from m a t e r i a l  s l i d i n g  down the f l a n k s  o f  

a v o l c a n i c a l l y  a c t i v e  reg ion.  
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D .  S i l i c e o u s  Ash-Chert - aphan i t i c ,  grey s i l i c e o u s  t u f f ,  more 

massive l a y e r s  break w i t h  a conchoidal  f r a c t u r e .  Rock i s  

no rma l l y  ve ry  f i n e l y  layered w i t h  l a y e r s  ranging i n  w i d t h  

from 1 t o  3 cm. Disseminated p y r i t e  makes up 1% t o  2% o f  

t h e  rock  and g i ves  the  c h e r t  a r u s t y  red i r o n  s t a i n  on 

weathered sur face.  Where t h i s  u n i t  i s  c l o s e  t o  t h e  f a u l t  

zone i t  has been i n t e n s e l y  sheared and m y l o n i t i z e d  w i t h  the 

p y r i t e  content  i nc reas ing  t o  about 5%. Normal ly rock  u n i t  

i s  complexly f o l d e d  and i n t e r l a y e r e d  w i t h  coarser  v o l c a n i c  

sed iments. 

E .  S i l i c e o u s  Volcanic  Brecc ia - t h i s  u n i t  which has l i m i t e d  

extent ,  occurs as t h i n  beds i n t e r l a y e r e d  w i t h  the s i l i c e o u s  

ash-cher t .  I t  c o n s i s t s  o f  angular  c h e r t  fragments 2 t o  6 mm 

i n  s i z e  cemented by a s i l i c e o u s  c h e r t y  m a t r i x .  Width o f  beds 

a r e  up t o  50 f e e t  maximum. T h i s  u n i t  i s  probably  r e l a t e d  t o  

e ros ion  o f  t he  c h e r t .  

3 .  Syen i te  

T h i s  i n t r u s i v e  rock  i s  genera l y  p o r p h y r i t i c ,  medium-coarse 

g ra ined  rock  c o n s i s t i n g  almost e n t  r e l y  o f  o r t h o c l a s e  w i t h  <FA 

quar t z .  Subhedral K- fe ldspar  phenocrysts, on t h e  average, 

comprise 40% t o  50% o f  t he  rock. Minor a n k e r i t e  i s  present  up 

t o  .5% i n  most o f  t he  i n t r u s i v e .  

The o n l y  t e x t u r a l  v a r i a t i o n  occurs a t  t he  c e n t r e  o f  the 

s t o c k  which shows s l i g h t l y  coarser  g r a i n  s i z e .  Quar t z  f l ood ing ,  

c o n s i s t i n g  o f  up t o  20% b u l l  qua r t z  occupying random d i l a t i o n  

f r a c t u r e s  i s  present  , 
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The s t o c k  i s  complete ly  v o i d  o f  any m i n e r a l i z a t i o n .  W i t h i n  

500 f e e t  o f  t h e  s y e n i t e  con tac t  t he  andesi tes a re  g e n e r a l l y  

sheared and a f o l i a t i o n  d i r e c t i o n  can be measured p a r a l l e l  t o  

t h e  con tac t  o f  t h e  s tock.  I n  p a r t s  o f  the western con tac t  a 

g n e i s s o s i t y  i s  developed, w i t h  bands o f  hornblende and f e l d s p a r  

a l t e r n a t i n g .  

Several dyke-1 i k e  bodies extend o u t  i n t o  the coun t ry  rock, 

g e n e r a l l y  up t o  50 f e e t  i n  w i d t h , i n  one case up t o  3,000 f e e t  

from t h e  s tock.  Lack o f  ou tc rop  h inde rs  the mapping o f  these 

dykes bu t  magnetic data i s  h e l p f u l  i n  some o f  these fea tu res  as 

well as c o n t a c t  o f  t h e  s tock.  

4. D i o r i t e  

Two smal l  d i o r i t e  bodies have been mapped on the  F r i e n d l y  

Lake p roper t y .  General ly,  i t  i s  a mafic,  medium-grained massive 

rock  w i t h  subhedral t o  euhedral hornblende g r a i n s  compris ing 40% 

o f  t he  rock, and anhedral g reen ishp lag ioc lase  compris ing t h e  

remaining 60%. Minor p y r i t e  i s  a l s o  present .  

These d i o r i t e  bodies a r e  l oca ted  i n  the  extreme nor thwestern 

corner  o f  t h e  map sheet and southeast o f  Meadow Lake. They may be 

t h e  r e s u l t  o f  a coarser  phase o f  t h e  i n t r u s i v e  andesi tes bu t  due 

t o  t h e i r  e x t e n t  no p o s i t i v e  conc lus ion  can be reached. 

5 .  Post S y e n i t i c  Rocks 

A .  P o r p h y r i t i c  Auq i te  Andesi te  - t h i s  i s  a massive unal tered,  

ve ry  f i n e - g r a i n e d  grey andes i te  w i t h  1 t o  5 mm subhedral t o  

euhedral b l a c k  a u g i t e  phenocrysts compris ing 10 t o  50% o f  the 
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rock. P y r i t e  i s  disseminated i n  the  rock  composing <2% 

o f  t he  t o t a l .  

Th is  u n i i  occurs as dykes and f lows w i t h  the dykes 

ranging i n  s i z e  from 10 t o  1,000 f e e t  across.  The con tac t  

rocks a r e  u s u a l l y  s l i g h t l y  baked and p y r i t i f e r o u s  f o r  about 

6 inches from t h e  con tac t .  

T h i s  u n i t  postdates t h e  a l t e r a t i o n ,  as complete ly  

u n a l t e r e d  a u g i t e  andes i te  can be found c u t t i n g  across N i c o l a  

andesi tes which have been complete ly  replaced by s i l i c a .  

B .  A u q i t e  A n d e s i t i c  Agglomerate - t h i s  i s  a ve ry  coarse-grained 

e x p l o s i v e  p y r o c l a s t i c  c o n t a i n i n g  scor iaceous sub-rounded 

c l a s t s  o f  a u g i t e  andes i te  imbedded i n  a f i n e - g r a i n e d  a u g i t e  

andes i te  m a t r i x .  The c l a s t s  range i n  s i z e  from 2 t o  8 inches, 

composing 20% t o  50% o f  the rock. General ly,  these fragments 

a r e  d i s t i n g u i s h a b l e  o n l y  where d i f f e r e n t i a l  weather ing has 

emphasized t h e  phys i ca l  v a r i a t i o n  between fragments and m a t r i x .  

The agglomerate occurs i n  t h e  no r theas te rn  p o r t i o n  o f  t he  

c la ims i n t e r l a y e r e d  w i t h  greywackes and t u f f s .  

C .  Greywacke - t h i s  i s  composed o f  medium-coarse gra ined sub- 

angular  rock  fragments o f  a r g i l l i t e  and t u f f  cemented i n  a 

f i n e - g r a i n e d  e p i c l a s t i c  m a t r i x .  

a r g i l l i t e ,  30% t o  40% t u f f  c l a s t s ,  and 40% m a t r i x .  I t  i s  

s im i  a r  t o  the  b r e c c i a  (2B)  b u t  has a much more compact 

matr  x and i s  more un i fo rm i n  g r a i n  s i ze .  I t  i s  i n t e r l a y e r e d  

w i t h  t h e  a u g i t e  a n d e s i t i c  agglomerate. 

Rock c o n s i s t s  o f  30% t o  40% 
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w 6. Apl i t e  Dykes 

These a r e  found i n  two smal l  outcrops south o f  F r i e n d l y  

Lake. It i s  n o t  known where they f i t  i n  the geo log ica l  sequence 

b u t  may have been in t ruded  a t  t h e  same t ime as t h e  s y e n i t e  s tock.  

The dykes a r e  g e n e r a l l y  l ess  than 50 f e e t  wide composed o f  v e r y  

f ine-gra ined potash fe ldspar .  

A1 t e r a t  ion  

The more in tense a l t e r a t i o n  on the  p r o p e r t y  i s  r e s t r i c t e d  t o  

the  o l d e r  massive andes i te  f lows.  There a r e  b a s i c a l l y  t h r e e  stages o f  

a l t e r a t i o n  t h a t  have been recognized. These have been f u r t h e r  

subdivded as f o l l o w s :  

Staqe i - S i l i c i f i c a t i o n  

a)  Weak A l t e r a t i o n :  cha rac te r i zed  by darkening o f  t h e  rock due 

t o  development o f  c h l o r i t e  and b i o t i t e .  Epidote i s  a l s o  common 

e i t h e r  i n  t h e  form o f  ve ins o r  c l o t s .  

b) Moderate A l t e r a t i o n :  cha rac te r i zed  by p a r t i a l  s i l i c a  replacement 

up t o  60% o f  t he  rock, l eav ing  weakly a l t e r e d  p a r t s  s t i l l  present .  

c )  Intense A l t e r a t i o n :  cha rac te r i zed  by almost complete s i l i c i f i c a t i o n  

producing a rock  made up o f  90% s i l i c a  and 10% ghosts o f  andesites. 

P y r i t e  concen t ra t i on  associated w i t h  t h i s  stage increases w i t h  

i nc reas ing  i n t e n s i t y  o f  a l t e r a t i o n ,  up t o  a maximum o f  2% t o  4"/, o f  t he  

rock. 

Stage 2 

Th is  a l t e r a t i o n  i s  cha rac te r i zed  by glaucophane, o r t h o c l a s e  

and hedenbergi te ve in ing .  Hedenbergite v e i n i n g  i s  most common c l o s e r  
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t o  the s y e n i t e  s t o c k  and occurs i n  those rocks which have been 

r e c r y s t a l l i z e d  b u t  not  s i l i c i f i e d .  The ve ins range i n  s i z e  from 

1 inch t o  3 inches. 

Glaucophane i s  assoc iated w i t h  shear zones which a r e  probably  

r e l a t e d  t o  t h e  i n t r u s i o n  o f  t h e  s y e n i t e  s tock.  I n  the  t renches 

between l i n e s  508N and 5OON glaucophane can be found i n  severa l  smal l  

shear zones. The glaucophane i s  e a s i l y  d i s t i n g u i s h a b l e  i n  t h e  

andesi tes i n  t h a t  i t  i s  a d u l l  b l u e  f i b r o u s  m ine ra l  and where i t  i s  

weathered i t  imparts a b l u i s h  s t a i n  t o  t h e  rocks.  I t  has been repo r ted  

t h a t  t h i s  minera l  was x-rayed and i d e n t i f i e d  as f l u o r - r i c h t e r i t e ,  a 

soda t r e m o l i t e .  

Stage 3 

This  i s  a l ~ t e  stage o f  E i l t e r s t l s n  cha rac te r i zed  by C G ~ S G ~ Z ~ S ,  

q u a r t z  and chalcedony ve in ing .  The chalcedony v e i n i n g  i s  n o t  found i n  

su r face  ou tc rop  b u t  has been exposed i n  t renches. 

Most o f  t h e  a l t e r a t i o n ,  e s p e c i a l l y  the s i l i c i f i c a t i o n ,  does 

n o t  appear t o  be r e l a t e d  t o  the  emplacement o f  t he  s y e n i t e  s tock.  

When t h e  d i f f e r e n t  zones o f  s i l i c i f i c a t i o n  a r e  p l o t t e d  they appear 

t o  be d i s t r i b u t e d  independently from the  s y e n i t e  s tock.  O r i g i n  o f  

t h e  s i l i c i f i c a t i o n  a t  t h i s  t ime  i s  unce r ta in .  

A l t e r a t i o n  was n o t  observed east  o f  the f a u l t  zone separa t i ng  

the  a n d e s i t i c  rocks from t h e  v o l c a n i c  sedimentary u n i t s ,  nor  south o f  

F r i e n d l y  Lake. 
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S t r u c t u r a l  Geology' 

The F r i e n d l y  Lake p r o p e r t y  i s  l oca ted  w i t h i n  a b e l t  o f  

northwest reg iona l  f a u l t s .  Lack o f  ou tc rop  o n  the  p r o p e r t y  

compl icates s t r u c t u r a l  i n t e r p r e t a t i o n .  

The e n t i r e  area i s  probably  complexly fo lded, b u t  o n l y  i n  

t h e  no r theas t  s e c t i o n  o f  t h e  p roper t y ,  where ou tc rop  i s  more abundant, 

can f o l d i n g  be i n f e r r e d .  Folds a r e  t i g h t  and i s o c l i n a l  w i t h  f o l d  

a x i s  be ing no g r e a t e r  than 500 t o  800 f e e t  a p a r t .  S t r i k e  o f  f o l d  

a x i s  p a r a l l e l  t h e  l a y e r i n g  which i s  310" t o  320'. Plunge cannot be 

determined. 

There a re  numerous a i r p h o t o  1 ineaments c u t t i n g  through the  

area b u t  no t  a l l  o f  these can be r e l a t e d  t o  s t r u c t u r e s  due t o  the  

s c a r c i t y  o f  outcrop. Some o f  these a r e  probably  r e l a t e d  t o  l a y e r i n g  

and j o i n t i n g  i n  the  va r ious  rock types bu t  o the rs  must be r e l a t e d  t o  

b l o c k  f a u l t i n g .  

Sulph ide Minera l  i z a t i o n  

No su lph ide  m i n e r a l i z a t i o n  was seen i n  the  s y e n i t e  s tock  on 

the  FL c la ims  and nane t h a t  was observed elsewhere appear t o  be 

r e l a t e d  t o  t h e  con tac t  o f  the stock,  p l a c i n g  se r ious  doubt on any 

p o s s i b l e  p o s i t i v e  c o r r e l a t i o n  between the  s tock  and m i n e r a l i z a t i o n .  

P y r i t e  i s  r e l a t e d  t o  c e r t a i n  rock types and a l s o  t o  

s i l i c i f i c a t i o n .  Wi th  i nc reas ing  amounts o f  s i l i c i f i c a t i o n  the amount 

o f  p y r i t e  a l s o  increases up t o  a t o t a l  o f  2% t o  4% o f  the rock. Where 

p y r i t e  i s  present  i n  app rec iab le  amounts i n  d i f f e r e n t  rock  types i t  

has been noted under t h e i r  d e s c r i p t i o n s .  
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There i s  a l s o  one m y l o n i t i z e d  zone a long a major  nor thwest  

t rend ing  f a u l t ,  which separates t h e  v o l c a n i c  rock  f rom the  v o l c a n i c  

sediments, where p y r i t e  increases up t o  4% t o  5% o f  t h e  t o t a l  rock. 

Th is  i s  the  h ighes t  percent  o f  p y r i t e  observed i n  t h e  area. 

Sporad ica l l y  disseminated c h a l c o p y r i t e  i s  found throughout 

t h e  weakly a l t e r e d  andesi tes.  However, t h i s  may s imp ly  be r e l a t e d  t o  

t h e  i r r e g u l a r  vo l can ic  na tu re  o f  t h e  N i c o l a  rocks and n o t  d i r e c t l y  

r e l a t e d  t o  any minera l  i z i n g  process. 

Minor m i n e r a l i z a t i o n  c o n s i s t i n g  o f  cha lcopy r i t e ,  galena, 

molybdenum and p y r i t e  a r e  associated w i t h  shear zones which a r e  

general  1 y f i 1 l e d  w i t h  chalcedony and glaucophane. 

how t h i s  minera l  i z a t i o n  i s  developed. 

I t  i s  n o t  known 

A t r a n s p c r t c d  gorsan zone was found along a snial i  stream 

loca ted  150 f e e t  west o f  L i n e  462N, 536E. Th is  was deposi ted by 

a c i d i c  waters  d i scha rg ing  i n t o  t h e  stream from a smal l  swamp. No 

source has been found t o  da te  t o  e x p l a i n  t h i s  gossan zone. 
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GEOCHEM ISTRY 

General Statement 

A t o t a l  o f  1,144 s o i l  samples were c o l l e c t e d  ma in l y  on t h e  

g r i d  a t  200' i n t e r v a l s ,  a l though some samples were a l s o  taken a long 

compass l i n e s  and a long roads and streams, throughout the  p roper t y .  

Prepara t ions  f o r  t a k i n g  s o i l  samples cons is ted  o f  c l e a n i n g  

t h e  f o r e s t  l i t t e r  f rom t h e  sample s i t e  and d igg ing  g e n e r a l l y  a 6" x 6" 

x 1 '  deep ho le .  The l lB"  hor i zon  was i d e n t i f i e d  on t h e  w a l l  o f  the  h o l e  

and a sample was taken, l a r g e  enough t o  adequately f i l l  a numbered, 

wet -s t rength  k r a f t  paper envelope. Notes concerning sampling depth, 

s lope and d i r e c t i o n  o f  drainage, vege ta t i on  cover and type, and s i z e  

f r a c t i o n s  were taken a t  each sampling s i t e .  . 

Samples were sent t o  Imper ia l  O i l ' s  Technica l  Research 

l abo ra to ry  i n  Calgary where they  were d r i e d  and prepared, p r i o r  t o  

be ing  analyzed f o r  copper, molybdenum, lead and s i l v e r .  A l l  a n a l y s i s  

was done under t h e  d i r e c t i o n  o f  M r .  C .  J .  Co l l ye r .  

Geochemical Resul ts  

1. Copper 

The t o t a l  a n a l y s i s  o f  the s o i l  i n  p a r t s  pe r  m i l l i o n  (ppm) 

a r e  p l o t t e d  on F igure  4 ( i n  pocket ) .  A cumulat ive f requency 

d i s t r i b u t i o n  curve o f  t h e  t o t a l  copper i n  t h e  s o i l s  (F igure  8 )  

suggest t h a t  t h e r e  a r e  t h r e e  popu la t ions  f o r  copper. The i n t e r -  

s e c t i o n  o f  the l a s t  two popu la t ions  g i ves  an anomalous va lue  o f  

90 pprri , for t h i s  meta l .  Based on t h i s  f i n d i n g  the re  a re  severa l  

i n t e r e s t i n g  copper anomalies. 
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cy 

a) L i n e  448N - h i g h  copper values, ranging from 129 ppm t o  

830 ppm, ext-end along the  l i n e  from 548E - 564E, a d i s tance  

o f  1,600 feet .  The anomaly i s  open t o  the west as swampy 

ground h inde rs  t h e  t a k i n g  o f  good l iB i l  h o r i z o n  samples. 

Several h i g h  values a r e  a l s o  found on l i n e s  n o r t h  and south 

o f  t h i s  anomalous zone. 

b)  L ine  5l2N - h i g h  values ranging from 130 ppm t o  710 ppm 

extend along the l i n e  from 470E - 490E, a d i s t a n c e  o f  2,000 

f e e t .  Th is  anomaly i s  s i t u a t e d  i n  the  N i c o l a  vo l can ics  c l o s e  

t o  t h e  con tac t  w i t h  t h e  s y e n i t e  i n t r u s i o n .  

c )  Various o t h e r  small  one o r  two p o i n t  anomalies occur throughout 

t h e  p r o p e r t y  b u t  cannot be adequately analyzed u n t i l  f u r t h e r  

geochemical data can be c o l l e c t e d .  
I 

2. Mo 1 ybdenum 

The t o t a l  molybdenum values i n  p a r t s  per  m i l l i o n  a r e  p l o t t e d  

on F igu re  5. A cumulat ive frequency curve o f  the t o t a l  molybdenum 

i n  s o i l s  (F igu re  8 )  suggests t h a t  t h e r e  a r e  3 popu la t i ons  f o r  

molybdenum. The i n t e r s e c t i o n  o f  t he  l a s t  two popu la t i ons  g i ves  an 

anomalous va lue o f  19 ppm f o r  t h i s  meta l .  Based on t h i s  f i n d i n g  

the re  a r e  several  anomalous molybdenum zones. 

p o r t  i o  

va 1 ues 

, about 

400 t o  

General ly,  h i g h  molybdenum values occur over  the  c e n t r a l  

o f  the proper ty ,  i n  the  v i c i n i t y  o f  c la ims 13-19. The 

range from 20 ppm t o  59 ppm, in termixed w i t h  values averaging 

5 ppm. As the samples a r e  200 f e e t  a p a r t  and t h e  l i n e s  a r e  

8QO f e e t  apa r t  more d e t a i l e d  sampling w i l l  be needed t o  

adequately i n t e r p r e t  t h i s  anomaly. 
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Other s c a t t e r e d  h i g h  molybdenum values occur throughout 

t h e  p r o p e r t y  b u t  a r e  t o o  e r r a t i c  t o  be i n t e r p r e t i v e .  

Lead 3 .  - 
The t o t a l  lead va lues i n  p a r t s  pe r  m i l l i o n  a r e  p l o t t e d  on 

F igu re  6 l oca ted  i n  the  pocket. A cumulat ive frequency d i s t r i b u t i o n  

curve o f  t h e  t o t a l  lead i n  s o i l s  (F igu re  8) suggests t h a t  t h e r e  a r e  

a l s o  t h r e e  popu la t i ons  f o r  lead. The i n t e r s e c t i o n  o f  t he  l a s t  two 

popu la t i ons  g i ves  an anomalous va lue o f  68 ppm f o r  lead. Based on 

t h i s  th resho ld  va lue we can p i c k  o u t  t he  f o l l o w i n g  i n t e r e s t i n g  zones: 

a) an area encompassing c la ims  FL 12 and 75 have values ranging 

from 69 t o  480 ppm. This  area i s  immediately bes ide Anaconda's 

group o f  7 c la ims  and may show t h e  ex tens ion  o f  t h e i r  minor 

l e a d - s i l v e r  m ine ra l  i z a t i o n .  

b) FL 3 - seven va lues ranging from 75 ppm t o  630 ppm occur i n  

an area approx imate ly  400' x 400'.  Th i s  i s  a small  anomaly 

and may be the  r e s u l t  o f  some d i s p e r s i o n  down t h e  s lope o f  

a s o u t h e r l y  f a c i n g  h i l l .  Minor h i g h  values a l s o  extend i n  

a northward d i r e c t  ion. 

Other e r r a t  c h i g h  va lues occur throughout the  p r o p e r t y  bu t  

a r e  not  num-rous enough t o  show any anomaly t rends.  

4. S i l v e r  

The t o t a l  s i l v e r  values i n  p a r t s  pe r  m i l l  ion a r e  p l o t t e d  

on F igu re  7 l oca ted  i n  t h e  pocket. A cumulat ive frequency 

d i s t r i b u t i o n  curve o f  the t o t a l  s i l v e r  i n  s o i l s  (F igu re  8) suggest 

t h a t  t he re  a r e  a t  l e a s t  two populat ions.  The i n t e r s e c t i o n  o f  these 

populat ions,  a t  2 ppm, i s  taken as being the  th resho ld  va lue.  
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cla 

Conc 1 us 

No outstanding silver anomalies were noted i n  the FL 

rns group. 

ons - 
There are several small copper, molybdenum and lead 

anomalies which have been partially outlined on the FL group of  claims. 

Most o f  these anomalies may be related to minor mineralization in the 

Nicola volcanics but only more sampling can adequately determine the 

extent of  these zones. 
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GEOPHYS I CS 

General Statement 
. %  

S ince much o f  t he  c l a i m  group was overburden covered, 

b o t h  magnetometer and induced p o l a r i z a t i o n  surveys were c a r r i e d  o u t  

t o  exp lo re  beneath, what were thought t o  be, t he  most i n t e r e s t i n g  

geo log ica l  areas. 

The magnetometer survey was employed f o r  t he  f o l l o w i n g  

purposes : 

a) t o  map the  con tac t  between t h e  s y e n i t e  and the  

surrounding v o l c a n i c  rocks, 

b )  t o  show any p o s s i b l e  major s t r u c t u r a l  f a u l t s ,  

c )  t o  determine how the a l t e r a t i o n  zones a f f e c t e d  

the  magnetic p a t t e r n  o f  the a r e a .  

The induced p o l a r i z a t i o n  survey was conducted t o  e x p l o r e  

f o r  any p o s s i b l e  su lph ides and a l s o  h e l p  i n  mapping the geology. 

Mag ne tome t e r S u r ve  y 

Instrument 

The magnetometer employed f o r  the F r i e n d l y  Lake survey was 

a M700, #7171 magnetometer manufactured by McPhar Geophysics Ltd.  

Th is  i s  a f l u x g a t e  magnetometer which measures the v e r t i c a l  component 

o f  t h e  e a r t h ' s  magnetic f i e l d .  I t  has a range from +100,000 gammas 

t o  -100,000 gammas w i t h  the s e n s i t i v i t y  being 20 gammas per  sca le  

d i v i s i o n  on the  most s e n s i t i v e  sca le  (1,000 gamma sca le ) .  

Procedure 

Using t h e  l a t i t u d e  adjustment t h e  e a r t h ' s  f i e l d  was 

cance l l ed  out, i n  o rde r  t h a t  the survey cou ld  be performed us ing the 
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v e i n  

f e e t  

then 

N i c o  

most s e n s i t i v e  scale i n  most cases. This  was done because o n l y  the  

magnetic v a r i a t i o n s  were important t o  the survey and these cou ld  be 

best  read on the  most s e n s i t i v e  scale.  

Several base s t a t i o n s  were then surveyed a t  va r ious  p o i n t s  

i n  t h e  area. The s t a t i o n s  w i t h  t h e i r  a p p r o p r i a t e  readings a re :  

Base 1 L i n e  516N, 500E Read i ng 100’: 

Base 2 L ine  492N, 550E Read i ng 750 ,, 

Base 3 L ine  516N, 550E Reading 200 ’  

Base 4 L ine  476N, 554E Reading 3151  

Using these co r rec ted  values o f  t he  bases as references, 

100-foot s t a t i o n s  were read on l i n e s ,  g e n e r a l l y  400 f e e t  apa r t .  These 

s t a t i o n s  were c o r r e c t e d  f o r  d i u r n a l  v a r i a t i o n s  a f t e r  checking back w i t h  

the  base s t a t i o n  on the  average o f  every hour t o  one and one-ha l f  hours. 

i n  t h i s  manner t h e  e n t i r e  g r i d  was surveyed and the c o r r e c t e d  va lues 

were p l o t t e d  i n  p r o f i l e  form. The r e s u l t s  a r e  shown on F igu re  9 ( i n  

pocket) .  

Resul ts  and Discussions 

The magnetic p r o f i l e s  show a pronounced magnetic low over 

t h e  s y e n i t e  i n t r u s i o n ,  t he  average being about 200 gammas. A general  

h i g h  magnetic p a t t e r n  i s  produced i n  the  con tac t  zone between t h e  

s y e n i t e  and t h e  vo l can ics ,  which may be the r e s u l t  o f  magnet i te  be ing 

produced a t  the t ime of t he  i n t r u s i o n  o r  a t  t he  same t ime the hedenberg i te  

ng (stage 2 a l t e r a t i o n )  was produced. 

from the i n t r u s i o n  shows t h i s  h i g h  magnetic p a t t e r n .  The p a t t e r n  

drops o f f  t o  a normal p a t t e r n  o f  about 300 t o  400 gammas over  the  

a v o l c a n i c s .  

An area roughly  1,000 by 1,500 
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Because o f  t he  pronounced magnetic low over the  s y e n i t e  

i n t r u s i o n  i t  can be r e a d i l y  seen t h a t  i t  i s  a s i n g l e  i n t r u s i o n  a t  

surface, n o t  connected w i t h  two i n t r u s i o n s  o f  s i m i l a r  composi t ion t o  

t h e  northwest.  

Induced P o l a r i z a t i o n  Survey 

i n t r o d u c t i o n  and Theory 

An Induced P o l a r i z a t i o n  Survey was conducted on t h e  

F r i e n d l y  Lake g r i d  d u r i n g  the  f i e l d  season o f  1972 i n  o r d e r  t o  p o s s i b l y  

o u t l i n e  any conductors which cou ld  be t raced  t o  su lph ide  bodies. 

induced P o l a r i z a t i o n  as a geophysical  measurement r e f e r s  

t o  t h e  b l o c k i n g  a c t i o n  on p o l a r i z a t i o n  o f  m e t a l l i c  o r  e l e c t r o n i c  

conductors i n  a medium o f  i o n i c  s o l u t i o n  conduct ion.  The term "Induced 

P o l a r i z a t i o n "  s imply  means e l e c t r i c a l  p o l a r i z a t i o n  induced by an a p p l i e d  

e l e c t r i c  f i e l d ;  the cause o f  t h i s  p o l a r i z a t i o n  i s  changes i n  t h e  

m o b i l i t i e s  o f  ions w i t h i n  a rock. 

A t  t he  i n t e r f a c e s  between zones o f  d i f f e r e n t  mobi l  i t i e s ,  

excess o r  d e f i c i e n c i e s  o f  c e r t a i n  ions occur ;  these c o n c e n t r a t i o n  

g r a d i e n t s  developed oppose the  c u r r e n t  f l o w  causing a p o l a r i z i n g  e f f e c t .  

Eventual ly ,  t he re  i s  enough p o l a r i z a t i o n  i n  t h e  form o f  excess ions a t  

t he  i n t e r f a c e s  t o  app rec iab l y  reduce t h e  amount o f  c u r r e n t  f l o w  through 

the  m e t a l l i c  p a r t i c l e .  Th is  p o l a r i z a t i o n  takes p lace  a t  each o f  t h e  

i n f i n i t e  number o f  so lu t i on -meta l  i n t e r f a c e s  i n  a minera l  ized rock.  

The values o f  the percent  frequency e f f e c t  ( P . F . E . )  a r e  

a measurement o f  t he  p o l a r i z a t i o n  i n  the  rock mass. 
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However, s ince  the measurement o f  t he  degree o f  

p o l a r i z a t i o n  i s  r e l a t e d  t o  t h e  apparent r e s i s t i v i t y  o f  t he  rock mass 

i t  i s  found t h a t  t he  metal f a c t o r  values (M.F.) a r e  most u s e f u l  i n  

determin ing the  amount o f  p o l a r i z a t i o n  present  i n  t h e  rock  mass. The 

metal  f a c t o r  i s  p r o p o r t i o n a l  t o  the  product  o f  t h e  frequency e f f e c t  

and t h e  c o n d u c t i v i t y  (apparent r e s i s t i v i t y ) .  

Instruments 

The instrument used n the  F r i e n d l y  Lake .P. Survey was 

McPhar P660 u n i t  a long w i t h  a 2.5 KVA generator .  

The P660 t r a n s m i t t e r  t r a n s m i t t e d  two f requencies:  5HZ and 

0.3HZ from d i f f e r e n t  chann-els. 

sumultaneously. Vol tage o u t p u t  i s  0-7OOV w i t h  maximum c u r r e n t  o f  5 Amp. 

These f requencies were n o t  t r a n s m i t t e d  

The r e c e i v e r  was a i4cFhar F670 u n i t  w i t h  a s e n s i c i v i t y  o f  

100 m i c r o v o l t  t o  10 v o l t  i n  5 ranges. A - +1% c a l i b r a t i n g  r e s i s t o r  o f  .O5  

Ohm ensures accuracy under a l l  c o n d i t i o n s .  

The motor generator  was a 2.5 KVA; Model 152L JLO. Output 

was mainta ined a t  132 v o l t s  a t  400 cps. 

P roced u r e  

The survey method employed a t  the F r i e n d l y  Lake p r o p e r t y  

was the  moving i n  l i n e ,  d i p o l e - d i p o l e  a r ray .  The d i p o l e  l eng th  was 200' 

and readings were taken f o r  d i p o l e  separat ions o f  one, two and th ree  

( i . e :  200, 400, and 600 f e e t ) .  

Cold r o l l e d  s t e e l  e lec t rodes  were used and t o  lower con tac t  

r e s i s t a n c e  s a l t  water  was used as an e l e c t r o l y t e .  The t r a n s m i t t i n g  

e lec t rodes  were c a l i b r a t e d  a t  every set-up t o  ensure accurate r e s u l t s .  
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h 4 E T I t O D  U S E D  IN  P L O T T I X G  DIPOLE-  D I P O L E  

I N D U C E D  P O L A R I Z A T l 0 i . I  A N D  R E S I S T I V I T Y  R E S U L T S  

I #--I co1 I 2 3 4 5 G 7 e 9 

Stotions on lino x = Elaci rodc spread length 
n = E l e c t r o d e  s e p o r o t i o n  

0 0 0 .  
1,2-G,7 2,3-7,0 3,4-0,3 

1,2-5,6 2,3-6,7 3,4-7,8 4,5-0,9 
0 0 0 0 ’  

1.2-4.5 2.3-5,t 3.4-6,7 4,5-7,0 5,t-l3,9 

n - 4  

n - 3  

n - 2  

- 0  0 0‘ 0 

APPARENT 

RESISTIVITY 
0 ’  e’ 0 0 0 0 n - l  

I 

0 .  ‘e 
n - l  1,2-3,4 2.30415 3.4!5,6 4GG,7 5.6-7.8 C.7.8.3 

e -  e e e n - 2  1,2:4,5 23-5,G 3,4-t,7 4,5-7,0 5,t-8,9 

n - 3  42-5,C 2,3-6‘7 3,4-7,8 4,5-0,9 

n - 4  1,2-6,7 23-1.8 3,4-8,9 

e FREQUENCY 

EFFECT 
- *  

- 0  m .  * .  

n - l  l,Zr3,4 7.3.4.5 3.4!5,6 4,$Gc,7 .J,Cy7,0 G,7:8,9 

n - 2  1,2-4,5 2,3!5,6 3,4-6,7 ,4,5-7,0 5,G-O,9 

- -  - 
v ‘ e  e 0 

METAL 
- 0  - *  e 

1,2-S,t 2,3-G,7 3,1-7,8 9,5-0,3 FACTOR n - 3  
0 e e 

n - 4  1,2-G,7 2,3-7.0 3,4-0,3 
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The standard plotting arrangement of a "Psuedosection" 

for  dipole-dipole I . R .  was used to assemble the data. 

Results and Discussion 

The results are broken down into four categories: no 

anomaly, possible anomaly, probable anomaly, and definite anomaly. A 

line by line description of  the results is as follows: 

Line 456N - a possib 
Line 464~ - a possib 
Line 472N - No anoma 
Line 480N - A possib 

e anomaly is located between 551E and 554E. 

e anomaly is located between 576E and 578+20E. 

ies. 

e anomaly 

Line 484 - A probable anomaly 

with possible anoma 

509+80E to 51 1E and 

Line 488~ - No anomalies. 

s located between 541E and 542+20E. 

s located between 511E and 513+20E 

ies on either side running from 

from 513+20E to 514E. 

Line 492N - There are two definite anomalies located on this line. 
They run from 538+60E to 541+80E and from 543E to 545E. 

Line 496N - No anomalies 
Line SOON - There i s  a possible anomaly located between 508E and 509+80E. 

Line 504N - There is a possible anomaly located between 542E and 544E. 

Line 508N - A definite anomaly is located between 546E and 550E. 

Line 5l2N - There are two probable anomalies on this line. They run 

from 506E to 508+20E and from 510+40E to 5l2E. 

Line 516N - There are two possible and one probable anomaly located 
. on this line. The possible anomalies run from 506+40E to 

509E and from 52OE to 522E. The probable anomaly is 

located between 525+40E and 528+20E. 
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L ine  52ON - There a r e  two p o s s i b l e  anomalies on t h i s  l i n e .  One 

i s  l oca ted  between 526+60E and 530E and t h e  o t h e r  i s  

between 535+80E and 537+20E. 

L ine  524N - There a r e  severa l  anomalies on t h i s  l i n e .  One d e f i n i t e  

anomaly i s  l oca ted  between 516+60E and 52lE and another  

between 5 2 6 ~  and 528+60E. A probable anomaly l i e s  

between 524+20E and 525+80E. A p o s s i b l e  anomaly is 

l oca ted  between 532E and 536+20E. 

L i n e  532N - There a r e  two d e f i n i t e  anomalies on t h i s  l i n e .  One i s  

between 5Ol+2OE and 503+40E and the  o t h e r  i s  between 

514E and 518E. A l s o  the re  i s  a probable anomaly between 

518E and 520+20E. 

L i n e  548N - No anomalies. 

The r e s i s t i v i t i e s  on t h i s  p a r t i c u l a r  p r o p e r t y  range from 

l e s s  than 100 ohm-feet t o  ove r  5,000 ohm-feet. I t  was found t h a t  

t h e  h i g h e r  r e s i s t i v i t i e s  were l oca ted  over  the s y e n i t e  body s i t u a t e d  

i n  t h e  northwest p a r t  o f  the p roper t y .  

General ly,  t h e  r e s i s t i v i t i e s  run from 400 ohm-feet t o  700 

ohm- f ee t . 
The P.F.E.'s a r e  g e n e r a l l y  h i g h  because o f  t h e  h i g h  p y r i t i c  

con ten t  o f  t he  rock  i n  t h e  area. The P.F.E.'s g e n e r a l l y  run around 

2.5% t o  4% w i t h  an increase i n  P.F.E. i n  h i g h e r  r e s i s t a n t  s i t u a t i o n  

and lower P.F.E. i n  a lower r e s i s t a n t  surrounding. 

The M.F.'s a r e  aga in  s l i g h t l y  h i g h  as a r e s u l t  o f  t h e  h i g h  

P.F.E. and the  lower r e s i s t i v i t i e s  associated w i t h  the p y r i t e  content  

o f  t he  rock.  The M.F,'s g e n e r a l l y  range between 5-20, 
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The anomalies as o u t l i n e d  seem t o  c o n f i r m  t h e  areas o f  

a l t e r a t i o n  and t h e  s t reng ths  depend on the  amount o f  su lph ide  

a s s o c i a t i o n  w i t h  the  a l t e r a t i o n  zone. The s y e n i t e  body i n  t h e  

northwest sec to r  was a l s o  f a i r l y  w e l l  o u t l i n e d .  Thus, t he  

geo log ica l  p i c t u r e  obta ined f i t s  i n  w e l l  w i t h  t h e  magnetics and the  

exposed geology. 
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GEOCHEM ICAL RESULTS 



Procedure f o r  Ana lys i s  of C.  J .  C o l l y e r  
S o i l  and S i l t  Samples  November 1 / 7 2  

1. Hang the  bagged sample i n  t h e  d ry ing  oven a t  50°C over  n i g h t  o r  longer  

i f  necessa ry .  

2 .  Sieve  t h e  sample t o  -80 mesh and r e t a i n  t h i s  s i e v e d  p o r t i o n  i n  a p l a s t i c  

v i a l  b e a r i n g  t h e  sample number. 

3 .  Prepare  a c r o s s  r e f e r e n c e  s h e e t  t o  i d e n t i f y  t h e  samples du r ing  a n a l y s i s .  

4. Weigh 0.50 t 0.01  gm of t h e  s i e v e d  sample and t r a n s f e r  t o  a Coors c r u c i b l e ,  

cove r  and p l a c e  i n  i t s  d e s i g n a t e d  l o c a t i o n  on a s t a i n l e s s  s t e e l  t r a y .  

5 .  P l a c e  t r a y  of samples i n  t h e  muf f l e  oven and a s h  a t  500°C f o r  45 minutes  

(Approximately 1% hours  i s  r e q u i r e d  t o  r e a c h  5OOOC.) 

6 .  Remove samples from t h e  muf-fle oven a f t e r  i t  i s  cooled  down and t r a n s f e r  t o  

t e s t  tubes f o r  d i g e s t i o n .  

7. (A) A l l  Elements Except  Molybdenum 

I. Add 5.0 m l  of H N 0 3  and s t i r .  

11. T r a n s f e r  t o  h e a t i n g  b locks  and d i g e s t  f o r  1% hours  a t  100°C. 

111. T r a n s f e r  t o  p l a s t i c  r a c k s ;  c o o l  and d i l u t e  w i t h  10 m l  of de ion ized  w a t e r .  

(B) Molybdenum P l u s  Other  Elements Requested a t  Same T i m e  

I ,  Add 1.5 m l  HN03 and s t i r .  

11. T r a n s f e r  t o  h e a t i n g  b locks  and d i g e s t  f o r  3 hours  a t  100°C. 

111. Add 0.5 m l  HC1,and leave  i n  h e a t i n g  b locks  f o r  a n  a d d i t i o n a l  2 hours .  

IV, T r a n s f e r  t o  p l a s t i c  r a c k s ,  c o o l  and d i l u t e  w i t h  7 . 8  m l  of 1500 ppm 

Na2S04 i n  de ionized  water. 

8. Leave samples s i t  over  n i g h t ,  s t i r  and ana lyze  on t h e  atomic a b s o r p t i o n  spec -  

t rophotometer  f o r  t h e  elements  r eques t ed  a f t e r  they a r e  s e t t l e d  and the  l i q u i d  

c lear  . 
Set. s c a l e  expans ion  on the  in s t rumcn t  a t  1 ppm s t a n d a r d  equa l  3 4  on 7 A d i g e s t i c -  9 .  

and 1 ppm equa l  20 on t h e  7 D  d i g e s t i o n .  
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IMPERIAL OIL LIMITED - PRODUCING DEPARTMENT 

PRODUCTION RESEARCH & TECHNICAL SERVICE LABORATORY 

MEMORANDUM 

J u l y  24, 1972 

M r .  D.B. Layer 
Mineral  Explora t ion  Department 
Calgary 

At t en t ion :  M r .  W . J .  H i l l  

Re : Geochemical Mineral Analysis  

The a t t ached  Laboratory Report No. L-40472 covers  t h e  
gcochcinical a n a l y s i s  f o r  copper,  moiybdenum, lead  and 

. s i l v e r  o f  s o i l  samples 'Nos. 6002-77-to 6002-231, 6002- 
1062 t o  6002-1273 from t h e  Canim a r e d ' r e c e i v e d  on J u l y  
6 ,  1972. !- 

G.G. MAINLAND 

I 

Xerox copy 

M r .  W . J .  H i l l  
Box 36 
Li t t l e  F o r t  
B r i t i s h  C,olumbia 
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5469A 
IMPERIAL OIL LIMITED 

CALGARY, ALB E RTA 

Page-, h _ _  
PRODUCTION RESEARCH AND TECHNICAL SERVICE LABORATORY 

GEOCHEMICAL LABORATORY REPORT 

A- of _-- 

Remarks: 
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Laboratory Report No.&' 4*7 2 (continued. . . , .) 
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Laboratory Report N0.L- -472 (continued. . . . .I 

ti0 Qq w Pb 
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w m  METAL 11 
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Laboratory Report N o . L - Q * l q  (continued.. . . ,) Page _ _ _ _ _ _ _  !r of _ _ _ _  r 
SAMPLE NO. I 

I . 1233 



IMPERIAL OIL LIMITED - PRODUCING DEPARTMENT 

PRODUCTION RESEARCH & ’TECHNICAL SERVICE LABORATORY 

MEMORANDUM 

August 3 ,  1972 

M r .  D. B .  Layer 
Minera 1 E x p l o r a t i o n  Dept . 
I m p e r i a l  O i l  L imi ted  
500-6th Avenue 
Calgary ,  A l b e r t a  

A t t e n t i o n :  M r .  W. J .  H i l l  

*#Re: Geochemical Mine ra l  A n a l y s i s  

The a t t a c h e d  Labora tory  Report No. L-43672 cove r s  t h e  geochemical 

a n a l y s i s  f o r  copper ,  molybdenum, l e a d ,  s i l v e r  of s o i l  samples No. 

6002-206 t o  269, 6002-1274 t o  1382 and 6002-2000 t o  2119 f r o m  
d 

Canim r e c e i v e d  J u l y  26, 1972. 

G. G.  MAINLAND 

CJC:mo 
At t ach .  

c c  : M r .  W. J .  H i l l  
P. 0. Box 36 
L i t t l e  F o r t ,  B .  C .  
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PRODUCT1 ON H ESEA RCH AND TECHNICAL SE RVlCE LAB0 RAT@ RY 
CALGARY, ALBERTA 

GEOCH EMlCAL LABORATORY R EPQRT 
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Laboratory Report No. L -4367 '2 (cont inued. .  . , .) 
~ 

SAMPLE NO. 

5092- 2/07 
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IMPERIAL OIL LIMITED - PRODUCING DEPARTMENT 

PRODUCTION RESEARCH 81 TECHNICAL SERVICE LABORATORY 

MEMORANDUM 

August 18, 1972 

M r .  D. B. Layer 
Mine ra l  E x p l o r a t i o n  Dept. 
I m p e r i a l  O i l  L imi ted  
500-6th Avenue 
Calgary ,  A l b e r t a  

A t t e n t i o n :  M r .  W. J .  H i l l  

Re :  Geochemical Mine ra l  Ana lys i s  

The a t t a c h e d  Labora tory  Report  No. L-47172 cove r s  t h e  geochemical 

a n a l y s i s  f o r  copper ,  molybdenum, l e a d  and s i l v e r  of s o i l  samples 

6002-2?35 to 2250, 6002-2300 t o  2417 from 

CJC:mo 
A t  t ach .  

G o  G .  MAINLAND 

cc : M r .  W .  J .  H i l l  
P o  0. BOX 36 
L i t t l e  F o r t ,  B. C.  
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Laboratory Report No. b- 

P a g e , , , I -  of --- 4 
IMPERIAL OIL LIMITED 

PRODUCTION RESEARCH AND TECHNICAL SERVICE LABORATORY 
CALGARY, ALBERTA 

GEOCHEMICAL L A B C R A T O R Y  REPORT 

Analysis Requested by 
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Laboratory Report ~ o . L - 4 1  J7x (continued.. . . .) 
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PRODUCTION RESEARCH AND TECHNICAL SERVICE LABORATORY 
CALGARY, ALBERTA 

GEOCHEMICAL LABC!RATORY REPORT 

Laboratory Report No. I - Y 7 1 7 2  Analysis Requested by 

Typo of Extraction & & e  : C 

Analyst 

d o e G b f s e ; &  Metho - % 
m ~ e  yr, d o '  sol_ 

IC 
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IMPEAI/\L OIL  LIMITED - PHODUCING DEPARTMENT 

PnODUCTlON Ht-'SEARCti 8( TECHNICAL SERVICE LABORATORY 

MEMORANDUM 

August 30, 1972 

M r ,  D. B. Layer 
Mine ra l  E x p l o r a t i o n  Dept. 
I m p e r i a l  O i l  L imi ted  
500-6th Avenue 
Ca lga ry ,  A l b e r t a  

A t t e n t i o n :  M r .  W. J, H i l l  

Re : Geochemica 1 Minera 1 Ana l y s i s  

The a t t a c h e d  Labora tory  Repor t  No, L-49872 c o v e r s  t h e  geochemical 

a n a l y s i s  f o r  copper ,  molybdenum, l e a d ,  s i l v e r  of soil s imples  No. 

6002 - 2418 t o  2526, 6002 - 2528 t o  2800 from Canim r e c e i v e d  

August 15 th  and August 21 ,  1972. 

4 

G *  G.. MAINLAND 

CJC/gmj 
At t ach .  

cc: M r .  W. J .  H i l l  
P.O. Box 36 
L i t t l e  F o r t ,  B.C. 
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LMPERIAL OIL LIMITED - PRODUCING DEPARTMENT 

PRODUCTION RESEARCH & TECHNICAL SERVICE LABORATORY 

M EM 0 R A N  D U M 

September 28 ,  1972 

M r .  De B. Layer 
Minera l  E x p l o r a t i o n  Dept. 
I m p e r i a l  O i l  L imi ted  
500-6th Avenue S. W 
Ca lga ry ,  A l b e r t a  

A t t e n t i o n :  W. J. H i l l  

Re: Geochemical Mine ra l  Ana lys i s  

The a t t a c h e d  Labora to ry  Report  No. L-54172 cove r s  t h e  geochemical 

a n a l y s i s  f o r  copper ,  molybdenum, l e a d ,  s i lver  of s o i l  samples 

No. 6002-298 to 323, 6002-1422 to 1463, 6002-2801 to 2883, 6002-3000 w 
t o  3045 from FR. L. r e c e i v e d  September 18, 1972. 

G. G. MAINLAND 

By: c!yy 1 .  ? ~ - q $ -  (A. Rosse l )  
For:  C o l l y e r  

CJC:mo 
At t ach .  
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IMPERIAL OIL  LIMITED - PRODUCING DEPARTMENT 

PRODUCTION RESEARCH & TECHNICAL SERVICE LABORATORY 

MEMORANDUM 

October  25, 1972 

M r .  D.B. Layer 
Mineral  E x p l o r a t i o n  Dept. 
I m p e r i a l  O i l  Limited 
500-6th Avenue S.  W. 
Calgary , A l b e r t a  

A t t e n t i o n :  M r .  W. H i l l  

R e  : Geochemica 1 Minera 1 Analys is  

The a t t a c h e d  Laboratory Report  No. L-68172 covers  t h e  geochemical 

a n a l y s i s  f o r  copper ,  molybdenum, l ead  and s i lver  of s o i l  samples 

No. 6002-4000 t o  6002-4432 f rm C a c i m  r e c e i v e d  October  17, 1972. 

G. G .  MAINLANDf 

CJC:mo 
A t t a c h .  
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FRIENDLY LAKE EXPEND ITURES -~ 

WAGES I SALAR IES $ 19,257.00 

GEOCHEM I CAL COSTS 4,302.20 

LlNECUTTiNG COSTS 2,041.05 

GEOPHYS ICAL RENTALS 

Magnetometer Survey 298.75 

Induced Polarization Survey 

DRAFTING COSTS 

2,047.68 

Suppl ies 140.35 

Inhouse Drafting o f  Base Map, Geology 1 , 000.00 
Map, Geochemical Maps, Geophysical 
Profile Maps, and other related 
material. 

SERV ICES 

Transportation - Student 407.70 

Vehicle Rentals 3,414.69 

Groceries 2, 593 39 

Camp Suppl ies 

Telephone Rentals 

554.28 

256.94 

Declared before me ai the 
X 3 T  ‘%”/ 

WJH/gf 
2/ 1 1 / 7 2  

..... 



COST BREAKDOWN 

GEOCHEMICAL SURVEY 

TOTAL COST INCLUD ING WAGES = $5,934.20 

Cla im Group 1 

248 samples x $5,934.20 
1144 Samples 

Cla im Group 2 

274 samples x $5,934.20 
1144 samples 

C l a i m  Group 3 

273 samples x $5,934.20 
1144 samples 

Cla im Group 4 
349 samples x $5,934.20 

1144 samples 

MAGNETOMETER SURVEY 

TOTAL COST INCLUDING WAGES = $1,320.00 

C l a i m  Group 1 

13,4001 x $1,320.00 
131,800' 

Cla im Group 2 

16,2001 x $1,320.00 
131,800l ' 

C la im Group 3 
17,4001 x $1,320.00 

131,800l 

Cla im Group 4 

13 1,800' 
84,800' x $1,320.00 

$ 1,286.43 

1,421.29 

1,416.11 

1,810.33 

$ 5,934.16 

$ 134.20 

162.24 

174.26 

848.27 

$ 1,318.97 



- 2 -  

L INECUTT ING 

C l a i m  Group 1 

12,400' x $2,041.05 
65,000' 

w 

C l a i m  Group 2 

20,400' x $2,041.05 
65, 030' 

C l a i m  Group 3 
16,900' x $2,041 . O 5  
65, 000' 

C l a i m  Group 4 
15,300' x $2,041.05 
65,000~ 

INDUCED POLAR IZAT I O N  SURVEY 

TOTAL COST INCLUDING WAGES = $8,686.83 

C l a i m  Group 1 

12,206' x $8,686.83 
103,752' 

C l a i m  Group 2 

26,290' x $8,686.83 
103,752' 

C l a i m  Group 3 
22,417' x $8,686.83 

1 03 , 752 ' 
C l a i m  Group 4 

0 

42,838' x $8,686.83 
103,752' 

$ 389.36 

640.56 

530.66 

480.42 

$ 2,041.00 

$ 1,021.98 

2,201.18 

1,876.90 

3,586.75 

$ 8,686.81 



- 3 -  

GEOLOGY SURVEY 

TOTAL COSTS INCLUDING WAGES = $7,838.00 

Cla im Group 1 

1 x $7,838.00 
4 

Claim GrouD 2 

- 1 x $7,838.00 
4 

Claim Group 3 

- 1 x $7,838.00 
4 

Cla im Group 4 
1 x $7,838.00 
4: 

SERV ICES 

TOTAL S E R V I C E S  - $9,718.35 

Claim Group 1 

1 x $9,718.35 
4 

Cla im Group 2 

1 x $9,718.35 
4 

C l a i m  Group 3 I 

- 1 x $9,718.35 
4 

Cla im Group 4 

- 1 x $9,718.35 
4 

$ 1,959.50 

1,959.50 

1,959.50 

1,959.50 

$ 7,838.00 

$ 2,429.59 

2,429.59 

2,429.59 

2,429.59 

$ 9,718.36 
















