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SUMMARY AND CONCLUSIONS 

The T a t i n  Lake Molybdenite Prospect i s  loca ted  f i v e  m i l e s  
. .  

northwest of Endako, B r i t i s h  Columbia a t  l a t i t u d e s  5 4 ' 9 ' N  and 

longi tude  125'6'W. The proper ty  c o n s i s t s  of 18 claims (Ken 1-18 

i n c l u s i v e )  s taked  by AMAX Explorat ion,  I n c .  i n  August 1968. The 

proper ty  i s  unde r l a in  by t w o  grant ic  phases o f  t h e  composite 

Topley b a t h o l i t h  ( ?  J u r a s s i c ) .  These phases a r e  in t ruded  by a p l i t e  

and quar tz -p lag ioc lase  porphyry dykes. The a p l i t e  dykes a r e  

thought t o  be r e l a t e d  t o  t h e  coo l ing  s t a g e  of t h e  Topley I n t r u s i o n s ,  

t h e  quar tz -p lag ioc lase  porphyry dykes are thought t o  post-date  t h e  

composite b a t h o l i t h  . 
Towards  t h e  south of t h e  p rope r ty  t h e  i n t r u s i v e  rocks  

a r e  o v e r l a i n  by a complex volcanic  sedimentary sequence of T e r t i a r y  

A g e .  

S t r u c t u r a l l y  t h e  p rope r ty  i s  c h a r a c t e r i z e d  by a set of 

f a u l t  and/or shear  zones wi th  gouge zones up t%2' - 3 f e e t  i n  

width.  The f a u l t  and s h e a r s  are s t e e p l y  d ipp ing  and strike e i t h e r  

t o  t h e  n o r t h e a s t  or northwest.  

I n  t h e  western p o r t i o n  of t h e  proper ty  t h e  f a u l t s  and 

s h e a r s  act  as l o c i  for q u a r t z  ve in ing  (up  t o  5 feet  i n  wid th ) .  

Molybdenite m i n e r a l i z a t i o n  on t h e  proper ty  i s  confined to t h o s e  
\ 

q u a r t z  ve ins .  The d i s t r i b u t i o n  of molybdenite i n  t h e  q u a r t z  ve ins  

i s  erratic.  The molybdenite occur s  as coarse p l a t i n g s ,  f i n e  dis-  

V seminat ions and dense f i n e  gra ined  seams. Chalcopyr i te  and magne- 

t i t e ,  i n  trace amounts, *is s o m e t i m e s  associated w i t h  the  molybdenite . 
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b u t  p y r i t e  a p p e a r s  t o  be a b s e n t .  Zones o f  K - f e l d s p a t h i z a t i o n  and 

w a r g i l l i z a t i o n  ( u p  t o  2 feet  i n  w i d t h )  a r e  deve loped  i n  v a r y i n g  

degrees a l o n g  t h e  q u a r t z  v e i n s .  Weak c h l o r i t i z a t i o n  of b i o t i t e  

i s  found p e r i p h e r a l  t o  t h e  K - f e l d s p a t h i z a t i o n  and a r g i l l i z a t i o n .  

Geochemistry h a s  o u t l i n e d  an  area of s c a t t e r e d  molybdenum anom- 

a l ies  o v e r  t h e  w e s t e r n  p o r t i o n  of t h e  claim group.  The anomal i e s  

are o v e r  t h e  projected e x t e n s i o n  of t h e  m i n e r a l i z e d  q u a r t z  v e i n s .  
7-' 

W 
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INTRODUCTION 

\ 
w General Statement 

A program of  geologica l  mapping and geochemical sampling 

was conducted from August 2nd t o  August 28th, 1968 on t h e  T a t i n  

Lake Molybdenite prospec t  f i v e  m i l e s  northwest of Endako, B r i t i s h  

Columbia. 

The claims cover ing  t h e  prospec t  a r e  under la in  predom- 

. i n a n t l y  by g r a n i t i c  rocks o f  t h e  composite Topley b a t h o l i t h  

in t ruded  by a p l i t e  and quar tz -p lag ioc lase  porphyry dykes. The 

a p l i t e  dykes may r e l a t e  t o  t h e  cool ing  s t a g e  of t h e  Topley batho- 

l i t h .  The qua r t z  p l ag ioc la se  porphyry dykes show c h i l l i n g  e f f e c t s  

and a r e  thought  t o  pos t -da te  t h e  b a t h o l i t h .  A number of  showings 

V conta in ing  molybdenum mine ra l i za t ion  confined t o  q u a r t z  ve ins  and 

shear  zones have been found i n  the a rea .  

Locat ion and Access (Figure 1) 

The T a t i n  Lake molybdenite prospec t  i s  loca ted  f i v e  m i l e s  

nor thwest  of Endako a t  l a t i t u d e  54'9'N and longi tude  125O6'W 

between e l e v a t i o n s  of  2200 0-2500 f e e t .  

Access t o  t h e  c la ims i s  by f l o a t  equipped f ixed  wing 

a i r c r a f t  from Burns Lake or For t  S t .  James. 

Property (Figure 1) 

The proper ty  c o n s i s t s  of 18 claims (Ken 1-18 i n c l u s i v e )  

staked by AMAX Explorat ion,  Inc .  and recorded on Augus t  9, 1968. 
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GEOLOGY 

Reqional Geoloqy (Figure  1) 

The a r e a  i s  mostly unde r l a in  by p a r t  of t h e  Topley 

I n t r u s i o n s  a composite b a t h o l i t h  comprising numerous m e m b e r s  and 

by ove r ly ing  T e r t i a r y  volcanic  and sedimentary rocks .  The Topley 

I n t r u s i o n s  form a northwest t r e n d i n g  be l t  which extend northwest- 

w a r d  and southeastward for d i s t a n c e  of e i g h t y  m i l e s  o n  e i t h e r  side 

of t h e  area. 

are common throughout t h e  composite b a t h o l i t h .  

Northwest and sou theas t  t r e n d i n g  acid and basic dykes 

General ly  t h e  Topley I n t r u s i o n s  are considered t o  be of 

Lower  J u r a s s i c  Age,  bu t  publ ished radiometric dates from t h e  

i n t r u s i o n s  range from t h e  Lower J u r a s s i c  t o  Lower T e r t i a r y .  

Molybdenite mine ra l i za t ion  i n  t h e  Topley I n t r u s i o n s  i s  

m o s t  commonly associated with t h e  a c i d - a l k a l i  phases, t h e  l a t t e r  J 
being best exposed around Endako. H e r e  t h e  mine ra l i za t ion  occurs  

a s soc ia t ed  with hydrothermal a l t e r a t i o n  and dyke a c t i v i t y .  S t ruc -  

t u r a l l y  t h e  molybdenite occurs  i n  h i g h l y  f r a c t u r e d  zones ad jacen t  

t o  major east and n o r t h e a s t  t r e n d i n g  breaks or f a u l t  zones. 

Geoloqy of t h e  Claim Group (F igure  2 )  

Geological mapping w a s  carried o u t  over  t h e  c l a i m  group 

on a scale of 1" = 400 f ee t .  The claim l o c a t i o n  l i n e s  and the 

geochemical gr id  l i n e s ,  l o c a t e d  by cha in  and compass provided t h e  

b a s i c  control .  

of t h e  Topley I n t r u s i o n s .  These phases are in t ruded  by a p l i t e  

and quar tz -p lag ioc lase  porphyry dykes The ap l i te  dykes are thought  

The claim group i s  u n d e r l a i n  by t w o  g r a n i t i c  phases  
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t o  be r e l a t e d  t o  t h e  coo l ing  s t a g e  of t h e  Topley I n t r u s i o n s ,  t h e  

quar tz -p lag ioc lase  porphyry dykes are thought t o  post-date t h e  

b a t h o l i t h .  

T o w a r d s  t h e  south  of t h e  p rope r ty  t h e  i n t r u s i v e  rocks  

a r e  o v e r l a i n  by a complex volcanic  sedimentary sequence of T e r t i a r y  

A g e .  

I n t r u s i v e  Rocks 

Two g r a n i t i c  phases of  t h e  Topley I n t r u s i o n s  and a 

number of  dyke rocks  outcrop  wi th in  t h e  claim group. The t w o  

g r a n i t i c  phases comprise an o lde r ,  medium t o  coarse  grained,  

p o r p h y r i t i c  g r a n i t e  and a younger, gene ra l ly  f i n e  grained,  sugary 

grani te .  The older g ran i t e ,  t h e  Glenannan g ran i t e ,  ou tcrops  i n  

w t h e  e a s t e r n  and nor thern  p o r t i o n  of t h e  claim group, t h e  younger 

g r a n i t e ,  t h e  Casey g r a n i t e ,  i s  confined t o  t h e  western and southern  

p o r t i a n  of t h e  proper ty .  
\ 

Fine gra ined  p ink  ap l i t e  dykes ranging  i n  width f r o m  a 

f e w  inches  up t o  20 feet c u t  t h e  Casey g r a n i t e .  Gray or brown 

q u a r t z  plagioclase porphyry dykes (up t o  90 feet  i n  w i d t h ) a r e  

found c u t t i n g  both Casey and Glenannan g r a n i t e .  A t  t h e  p r e s e n t  it 

i s  be l i eved  t h a t  t h e  ap l i t e  dykes 'are r e l a t e d  t o  t h e  cool ing  s t a g e  

of t h e  Topley I n t r u s i o n s  and t h a t  t h e  quar tz -p lag ioc lase  porphyry 

dykes post-date .both t h e  i n t r u s i o n s .  

The pinkish-gray rocks of t h e  Glenannan grani te  a r e  best 

w exposed i n  t h e  e a s t e r n  p o r t i o n  of t h e  proper ty .  The Glenannan 

grani te  d i s p l a y s  a mesocratic, medium t o  coarse grained,  p o r p h y r i t i c  

// 



6 

cha rac t e r  w i t h  conspicuous pink-colored phenocrysts  of K-feldspar 

w (up t o  4 c m  i n  length,  average length  2 cm). The K-feldspar 

phenocrysts  c o n s t i t u t e  normally 4 - 5% of  t h e  rock  but l o c a l l y  

occur i n  g rea t e r  amounts, forming e longated  "pegmat i t ic"  pods o r  

c lusters  as  much as  two f e e t  i n  width.  The K-feldspar phenocrysts  

a r e  accompanied by less conspicuous phenocrysts  o f  qua r t z ,  p lag io-  

c l a s e  and amphibole. These minera ls  toge ther  w i t h  K-feldspar and 

abundant b i o t i t e  a l s o  form t h e  mat r ix .  

Numerous inc lus ions  of f i n e  gra ined  g r a n o d i o r i t e  and/or 

d i o r i t e  a t  var ious  s t a g e s  of  r e s o r p t i o n  a r e  common i n  t h e  Glen- 

annan g r a n i t e .  They are mainly rounded o r  e longate  and l o c a l l y  

show l eng ths  up t o  a few f e e t .  

w The pinkish,  commonly sugary t e x t u r e d  rocks of  t h e  Casey 

g r a n i t e  a r e  b e s t  exposed i n  t h e  w e s t e r n  and southern p a r t  o f  t h e  

proper ty .  T h i s  u n i t  comprises l i g h t  co lored  rocks ( a l a s k i t e s )  

which although vary ing  s l i g h t l y  i n  appearance due t o  t h e i r  d i f f e r i n g  

g ra in  s i z e  ( f i n e  grained-medium gra ined)  and l o c a l  p o r p h y r i t i c  

development, a l l  a r e  cha rac t e r i zed  by t h e  absence of  hornblende, 

a low b i o t i t e  content ,  and an inequigranular  t e x t u r e .  

Exposure of t h e  Casey g r a n i t e  i n  t h e  c e n t r a l  po r t ion  o f  

t h e  proper ty  i s  cha rac t e r i zed  by f i n e  gra ined  rocks.  They a r e  

pink, more o r  less p o r p h y r i t i c  rocks  which resemble a p l i t e s  and 

have an average grain s i z e  of about one-half  mi l l ime te r .  K-feldspar 

w and q u a r t z  phenocrysts  a r e  l o c a l l y  present  and are gene ra l ly  about 

3 millimeters i n  size,  i n  some rocks they a r e  as  l a r g e  as  one-half 
e 
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cen t ime te r .  Towards t h e  wes tern  and southern  p o r t i o n s  of t h e  

W prope r ty  rocks  of t h e  Casey g r a n i t e  become coarser grained, w i th  

average g r a i n  s i z e s  ranging  up  t o  four  m i l l i m e t e r s .  The  coarser- 

g ra ined  rocks  c o n t a i n  phenocrysts  of  K-feldspar and q u a r t z  which 

appear t o  i n c r e a s e  i n  s i z e  and number wi th  inc reas ing  g r a i n  s i z e  

of t h e  rock. W i t h  i n c r e a s i n g  coarseness  t h e  rocks adopt a less 

V 

granu la r ,  more i n t e r s t i t i a l  t e x t u r e .  

A p l i t e s  (on ly  p a r t l y  i n d i c a t e d  on F igu re  2 )  are rare i n  

the Glenannan g r a n i t e  and, by c o n t r a s t ,  are abundant i n  t h e  Casey 

g r a n i t e .  Normally they  occur  as s m a l l  ( f e w  inches  i n  width)  nor th-  

w e s t  and n o r t h e a s t  t r e n d i n g  dykes l o c a l l y  measuring as much as 20 

feet i n  w i d t h .  The apl i tes  are pink, of uniform appearance and 

show an average g r a i n  s i ze  of less t h a n  one m i l l i m e t e r .  They con- 

s i s t  of K-feldSpar, q u a r t z  and minor amounts of plagioclase and 
/ 

b i o t i t e .  

Dykes having  q u a r t z  and plagioclase phenocrysts  i n  

v a r i a b l e  amounts occur  scattered ove r  the proper ty  i n  both the  

Glenannan and Casey grani te .  These quar tz -p lag ioc lase  porphyry 

dykes possess a n o r t h e a s t e r l y  or nor thwes ter ly  str ike,  a sub- 

v e r t i c a l  d ip  and are q u a r t z  l a t i t i c  i n  composition. The commonly 

l i g h t  grey  t o  brown dykes vary  i n  w i d t h  from less t h a n  t e n  feet 

t o  more t h a n  n i n e t y  feet. Some dykes are cha rac t e r i zed  by crowded 

plagioclase phenocrysts  (up t o  1 c m  i n  l e n g t h )  and inconspicuous 

phenocrys ts  of quartz,  whereas o t h e r  dykes are cha rac t e r i zed  by 

prominent q u a r t z  phenocrys ts .  B i o t i t e  i s  gene ra l ly  p re sen t  and 

uur 
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occas iona l ly  amphibole. Severa l  dykes con ta in  epidote and a r e  

moderately c h l o r i t i z e d .  

These dykes are found i n  c ros s -cu t t i ng  r e l a t i o n s h i p  with 

t h e  ap l i tes  and show e f f e c t s  of c h i l l i n g  along t h e i r  con tac t s .  

Ext rus ive  and Sedimentary Rocks 

T e r t i a r y  e x t r u s i v e  and sedimentary rocks  are p r e s e n t  on 

t h e  extreme southern p o r t i o n  of  t h e  proper ty .  They comprise 

fragmental  b a s a l t s ,  a n d e s i t e s  and t u f f s ,  varying i n  co lo r  from 

purp le  t o  brown. The b a s a l t s  and a n d e s i t e s  a r e  normally charac- 

t e r i z e d  by lath-shaped feldspar phenocrysts  embedded i n  a f i n e  

gra ined  matrix.  Conglomerates are l o c a l l y  present w i t h i n  t h e  

e x t r u s i v e  sequence occur r ing  as t h i n  hor izons  or small  l e n s e s .  

w S t r u c t u r a l  Geoloqy 

Q 

Evidence i s  i n s u f f i c i e n t  t o  d e s c r i b e  t h e  s t r u c t u r e  of 

t h e  p rope r ty  i n  d e t a i l  and only  g e n e r a l i z a t i o n s  can be attempted. 

\ Repeated cond i t ions  of t ens ion  w e r e  necessary t o  a l l o w  t h e  succes- 

s i v e  emplacement of i n t r u s i o n s  i n  t h e  area, such as t h e  Glenannan 

g ran i t e ,  t h e  Casey g r a n i t e  and t h e  dyke rocks. The Glenannan 

g r a n i t e  was apparent ly  f a u l t e d  and sheared prior t o  t h e  emplacement 

of t h e  Casey gran i te .  Numerous f a u l t s  and shear  zones have been 

not iced  i n  t h e  Glenannan g r a n i t e ,  with gouge zones varying from 

a f e w  inches  t o  2 - 3 feet i n  width.  The f a u l t s  and s h e a r s  a r e  

w 
s t e e p l y  dipping and s t r ike e i t h e r  t o  t h e  no r theas t  or northwest.  

It i s  c u r r e n t l y  thought  tha t  t h e  f a u l t i n g  and shea r ing  of t h e  Glen- 

annan g r a n i t e  formed t h e  main c o n t r o l  for t h e  emplacement of t h e  
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W 
Casey g r a n i t e  (see c o n t a c t s  Casey g r a n i t e ,  F i g u r e  2 ) .  

A f t e r  t h e  emplacement of the  Casey g r a n i t e  f a u l t i n g  and 

s h e a r i n g  w i t h  s imi l a r  t r e n d s  remained a c t i v e  i n  b o t h  i n t r u s i v e  

u n i t s .  These f a u l t  and shear d i r e c t i o n s  are c h a r a c t e r i z e d  by 

c a r b o n a t e  and c h l o r i t i c  a l t e r a t ion  i n  t h e  Glenannan g r a n i t e .  I n  

t h e  Casey g r a n i t e  t he  f a u l t  and shear d i r e c t i o n s ,  e s p e c i a l l y  t h e  

n o r t h e a s t e r l y  ones ,  are marked by i n t e n s e  a r g i l l i c  a l t e r a t i o n ,  

and i n  t h e  eastern p o r t i o n  of t h e  Casey g r a n i t e  t h e  f a u l t  and 
1 

' s h e a r  zones  acted as l o c i  for q u a r t z  v e i n i n g .  The q u a r t z  v e i n s  

are c o n f i n e d  t o  t h e  f a u l t  and/or s h e a r  zones and r a n g e  i n  w i d t h  

from a f r ac t ion  of an i n c h  t o  u p  t o  f o u r  or f i v e  feet .  

F i n a l l y ,  the  n o r t h e a s t e r l y  and n o r t h w e s t e r l y  f a u l t  and/ 

w 
or s h e a r  d i r e c t i o n s  i n  t h e  Glenannan and Casey g r a n i t e  acted as 

l o c i  for the  a p l i t e  and quartz plagioclase porphyry  dykes .  

All f e a t u r e s  ment ioned  above s u g g e s t  t h a t  i n t r u s i o n s  

and a l t e r a t i o n  on  t h e  p r o p e r t y  may be a l i g n e d  w i t h  o ld  f a u l t s  and 

s h e a r s .  

M i n e r a l i z a t i o n  and A l t ' e r a t i o n  

Molybdeni te  m i n e r a l i z a t i o n  appears t o  be restricted t o  

the e a s t e r n  p o r t i o n  of t h e  Casey g r a n i t e  and shows a s t r o n g  s t r u c -  

t u r a l  c o n t r o l  s i n c e  molybden i t e  w a s  n o t e d  o n l y  i n  q u a r t z  v e i n s  

deve loped  a l o n g  f a u l t  and shear d i r e c t i o n s  (See S t r u c t u r a l  Geology) .  

Molybdeni te  m i n e r a l i z a t i o n  i n  the q u a r t z  v e i n s  i s  e r ra t ic  and 

v i r t u a l l y  restricted t o  the  v e i n s  i t s e l f .  

as coarse p l a t i n g s ,  f i n e  d i s s e m i n a t i o n s  and d e n s e  f i n e  g r a i n e d  

The molybden i t e  o c c u r s  w 
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seams, t h e  l a t t e r  g,ving t h e  ve ins  a r bboned appearance. Chal- 

c o p y r i t e  and magnetite,  i n  trace amounts, i s  somed;imes a s soc ia t ed  

wi th  molybdenite. P y r i t e  appears t o  be absent .  Except for some 

iJd 
,/ 

magnet i te  and p y r i t e ,  i n  accessory amounts, no mine ra l i za t ion  h a s  

been exposed i n  t h e  wal l rocks along t h e  q u a r t z  ve ins .  

Quar t z  ve in ing  and a s soc ia t ed  molybdenite mine ra l i za t ion  

i s  m o s t  i n t e n s e  i n  t h e  e a s t e r n  po r t ion  of t h e  Casey g r a n i t e  (1 - 2 

ve ins  per f o o t )  and decreases r a p i d l y  t o  t h e  w e s t .  Exposures of 

Casey g r a n i t e  i n  t h e  western p o r t i o n  of t h e  proper ty  d i s p l a y s  

widely spaced bar ren  q u a r t z  ve ins .  

A r g i l l i z a t i o n ,  K-feldspathizat ion,  c h l o r i t i z a t i o n  and 

carbonate  have been noted i n  vary ing  degrees throughout t h e  

w prope r ty .  Except f o r  some minor  ca rbona t i c  and c h l o r i t i c  al tera- 

t i o n  along f a u l t  and shear  zones i n  t h e  Glenannan g r a n i t e ,  t h e  

a l t e r a t i o n  f e a t u r e s  mentioned above are confined t o  t h e  Casey  

g r a n i t e  and are found along f a u l t  and shear  d i r e c t i o n s .  

I n t e n s e  K-feldspathizat ion i s  restricted t o  t h e  e a s t e r n  

p o r t i o n  of t h e  Casey g r a n i t e ,  where it occurs  a s  K-feldspar envel-  

opes (up t o  2 c m  i n  width)  a long q u a r t z  ve ins .  

' A r g i l l i z a t i o n  developed along q u a r t z  veins ,  f a u l t  and 

shear d i rec t ions  i s  common throughout t h e  Casey g r a n i t e .  . Zones 

(up  t o  2 feet i n  width) of i n t e n s e  a r g i l l i c  a l t e r a t i o n  a r e  found 

i n  t h e  e a s t e r n  p o r t i o n  of t h e  Casey g r a n i t e  p e r i p h e r a l  t o  t h e  K- 

W f e ldspa r  envelopes.  The i n t e n s i t y  and dimens'ion of t h e  a r g i l l i -  

za t ion  appears t o  decrease r a p i d l y  going w e s t w a r d .  Weak 
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c h l o r i t i z a t i o n  of b i o t i t e  i s  found pe r iphe ra l  t o  the a r g i l l i z a t i o n  

and K-fe ldspa th iza t ion .  

GEOCHEMISTRY (See Figure 3)  

A t o t a l  of  231  s o i l  samples w e r e  c o l l e c t e d  on t h e  prop- 

e r t y .  The sampling was done along c la im l o c a t i o n  l i n e s ,  compass 

and t a p e  l i n e s  spaced a t  approximately 1400, 400 and 200 f e e t .  

The sample i n t e r v a l  was 200 and 100 f e e t .  I n  add i t ion  about four 

s i l t  and water samples w e r e  c o l l e c t e d  from c reeks  d r a i n i n g  t h e  

p rope r ty  and i t s  immediately ad jacen t  a r eas .  

The samples w e r e  analyzed a t  t h e  AMAX l abo ra to ry  i n  

North Burnaby. S o i l  and s i l t  samples w e r e  analyzed f o r  molybdenum 

and copper.  Water samples w e r e  analyzed fo r  molybdenum only .  

Determination of p H  was done on every f i f t h  so$l and s i l t  sample 

and on a l l  water samples. 

The sampling procedures,  a n a l y t i c a l  methods and l abora to ry  

methods a r e  o u t l i n e d  i n  Appendix I. The sample l o c a t i o n  and 

r e s u l t s  are shown i n  Figure 3.  The dominant s o i l s  w i t h i n  t h e  

a rea  o f  i n t e r e s t  c o n s i s t  of gray wooded e a r t h s  and weakly developed 

podzols.  The pH of  t h e  s o i l  on t h e  p rope r ty  ranges from 5 .5  t o  

6 .0 .  The M o  and Cu con ten t  i n  s o i l s  and s i l t s  ranges widely.  A J 
background of 2 ppm M o  was e s t a b l i s h e d  f o r  t h e  a rea  and t h e  

anomalous th re sho ld  was set a t  4 ppm M o .  The M o  con ten t  ranges 

from 0 - 180 ppm. 

Cu va lues  a r e  ind ica t ed  on Figure 3, however, no back- 

ground and anomalous th re sho ld  was set f o r  copper.  
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Geochemical sampling outlined an area of scattered 

anomalous Mo values over the central portion of the property 

(See Figure 3 ) .  Most of the anomalous Mo values occur over the 

projected eastern portion of the Casey granite and are explained 

by molybdenite mineralization as exposed. 

V 

In the southern part of the claim group the coincidence 

of some scattered high Mo values with high copper peaks suggests , 

hydromorphic dispersion and organic accumulation of both elements. 

w. Lodder 
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APPENDIX I1 - ASSESSMENT DATA 

Ken 1 - 18 i n c l u s i v e  

Work done on Ken 1-18 i n c l u s i v e  mineral  claims from 

August 2nd t o  August 28th, 1968. 

Geochemical S o i l  Survey 5 m i l e s  
S i l t  and Water Survey 4 l o c a t i o n s  
Geological Mapping 1 . 5  square m i l e s  
Geochemical Samples Analyzed 

S o i l  231 (Cu,Mo, p H  for every f i f t h  sample) 
S i l t  3 (Cu,Mo, p H  for every f i f t h  sample) 
Water 1 (Cue pH)  

Personnel Employed 

W.Lodder- Geologis t  I / C  - 601-535 Thurlow Street,Vancouver,  B.C.  
K . E . C a r d -  Senior  Assistant-4337 W 13 th  Ave., Vancouver, B .C .  
D. M. Fr aser - Jun io r  A s s  i s  t a n t  -6050 Chancellor Blvd . , Vancouver, B . C . 
N .  I .Norrish-Junior Assistant-Box 556, Summerland, B.C.  

S a l a r i e s  

W.Lodder August 15-19, 1968 5 days @ $45.00 
K.Card August 2-7 & 11-28,1968 23 days @ $21.37 
D.Fraser August 2-19, 1968 18 days Q $16.24 
N.Norrish August 19-28,1968 1 0  days @ $13.69 

Board 

56 man days Q $5.00/day 

Flyinq Time (Beaver-float equipped) 

Access t o  claims and supplying of c r e w  on claims 

August 2, 1968 1 hour Q $77.OO/hour 
August 7, 1968 0.55 hour 
August 11, 1968 0.45 hour ,  
August 16, 1968 0.55 hour 
August 19, 1968 0.55 hour 

August 28, 1968 0.55 hour 

- - August 2'2, 1968 1.50 hours c _ _ .  " 

' / '/-"--- - - ,  
- ,  - 
-----. 

>cy 
- 4  ---: ~ 

/ -  - 

= ' $  225.00 
491.51 
292.32 
136.69 

$1145.52 

$ 280.00 

$ 77.00 
70.62 
57.75 
70.62 
70.62 

141.25 
70.62 

$ 558.48 
, I  



Geochemical Sample Analyses 

231 s o i l  samples (3 $2.00/sample 
3 s i l t  samples Q $2.OO/sample 
1 water sample 8 $2.OO/sample 

Report Prepara t ion  and Dra f t inq  

$ 462.00 1 
6 .00  
2 .00  I 

I 
$ 470.00. 1 

$ 60 .00  ~ 

I 

GRAND TOTAL $2514.00 
I 

To be appl ied  as  follows: 

Ken 2,7,8,9,11 and 13-18 i n c l u s i v e  (11 claims) - one year 

Ken 1,306,~ i nc lus ive ,  10 ,12-  ( 7  claims) - t w o  years  
r 

i 
I 
! 
j 

v 
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SAMPLE HANDLING PROCEDURE 
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Procedures f o r  Co l l ec t ion  and Processing 

of Geochemical Samples 

Amax Explorat ion,  Inc.  

Vancouver Office ' 

December 1968 . R.F. Horsnai l  



c 
SAMPLE COLLECTION 

w 
S o i l s  

B horizon m a t e r i a l  i s  sampled and thus  organic  r i c h  

t o p s o i l  and leached upper s u b s o i l  are avoided. Occasional ly  

o rgan ic  r i ch  samples have t o  be taken i n  swampy depress ions .  

Samples a r e  taken by hand from a srriall excavat ion made 

with a c a s t  i r o n  mattock. Approximately 200 grns of f i n e r  grained 

m a t e r i a l  i s  taken and p laced  i n  a numbered, h igh  wet-strength,  

Kra f t  paper bag. The bags a r e  c losed  by f o l d i n g  and do no t  have 

m e t a l  t a b s .  

Observations as  t o  t h e  n a t u r e  of t h e  sample and t h e  

environment of  t h e  sample s i t e  a r e  made i n  t h e  f i e l d  on s t anda rd  

fo r~ t s ,  examples of  which a r e  shown o v e r l e a f .  

Drainaqe Sediments 

Active sediments a r e  sampled with s t a i n l e s s  s teel  

t rowels  from t r i b u t a r y  dra inages  which a r e  g e n e r a l l y  of f i v e  I 

square miles catchment or less. Composite .samples a r e  taken of  

t h e  f i n e s t  m a t e r i a l  a v a i l a b l e  from as near as p o s s i b l e  t o  t h e  

centre of  t h e  dra inage  channel t hus  avoiding co l l apsed  banks. 

More than  one sample i s  taken i f  marked minera logica l  o r  tex- 

t u r a l  segrega t ion  o f  t h e  sediments i s  ev iden t .  

Some 200 gm o f  f i n e r  m a t e r i a l  i s  collected un le s s  t h e  

sediment is unusual ly  coa r se  in 'wh ich  case t h e  weight is  increased  

t o  1 kg. Samples are placed i n  the same type  of K r a f t  paper bag 

as  a r e  employed i n  s o i l  sampling. 
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Number 

Sample 
Number , 

I 

co 
DE 

4 

5 

6 

7 

8 

9 

IO 

II 

Collector 

Ode 

R E C C E  S A M 4  D A T A  S H E E T  

Project Area (lake, highway,etc.) 

Plotted (map, photo) 

General Remorks: 

f i 
Form JAH-67 



REFERENCE FOR COMPLETING RECCE SAPIPLE DATA SHEET 

Codk Number 
Sample Number 

- Year, p r o j e c t ,  samplers i n i t i a l  and type of  sample 
- Each sampler i s  t o  number consecutively i r r e s p e c t i v e  o f  sample type o r  area.  

Sample Rock - Put check mark i n  appropriate  column. In case of  silt (stream sediment) more than one sample is 
Type Soi 1 

Water 
S i l t  
Veg . 

commonly taken a t  given s i t e ,  t he re fo re ,  i d e n t i f y  d i f f e r e n t  samples by subscr ip t  a,b,c,  and check 
accordingly.  I f  only one sample, check "a" and add subscr ip t  t o  number on sample envelope. 

Location . .  - Location information i s  used t o  a s s i s t  accura te  p l o t t i n g  and re - loca t ing  s i t e  i n  f i e l d :  

Gene.ra1 Sample S i t e  
Given with re ference  t o  p l o t  on map o r  
photo, e.g., highway, lake, r i v e r ,  creek, 
mountain, t r a v e r s e ,  etc. 

Detailed loca t ion  of ac tua l  sample s i te ;  e.g., s i d e  
o f  road, mountain s lope ,  d i s tance  from lake, stream 
junct ion,  br idge ,  swamp, cu l tu re ,  etc e 

- The "N" and "El' spaces r e f e r  t o  some numerical coord ina te ,  i.e., 
l a t i t u d e  o r  longi tude,  leave blank i n  f i e l d ,  for  o f f i c e  use  later. N E 

Environment Ter ra in  - Top0 - mountainous, h i l l y ,  r o l l i n g ,  f l a t ,  d i s sec t ed ,  (other) (specify o ther )  - Type - deciduous, coniferous,  grassland,  swamp, cu l t i va t ed ,  p ra t ing ,  orchard,  j ung le ,  rock, (other) 

- Type - groundwater, sheetwash: f o r  streams-mature o r  meandering, youthful o r  eroding;  PLUS 
Drainage . - Direct ion - N, NE, E ,  SE, S, SW, W, NW, ? 

size i n  ac tua l  feet a t  water l e v e l  - seepage, 1 f t ,  1-5 f t ,  5-15 f t ,  over 15 ft. 

Sample Texture - Size  - very f i n e ,  f i n e ,  medium, coarse ,  very coarse ,  unsorted,  mixed, (other) 
Descr ipt ion - Type - Rock -- ac id  g r a n i t i c ,  intermed. g r a n i t i c ,  bas ic  g r a n i t i c ,  ac id  volc . ,  b a s i c  volc. ,  

sandstone, carbonate,  sha l e ,  metamorphic, (other) 

proport ion o f  orpanic  content  - 1/4, 1/2, 3/4, i f  any 

Co 1 our  - Tone - p a s t e l ,  l i g h t ,  medium, dark,  deep, speckled, spot ted,  (other) 

S o i l  -- A,, A i ,  R l ,  R ,  C ( i f  recognized) FLUS clay,  loam, s i l t ,  sand, and approximate 

S i l t  -- c lay ,  loam, s i l t ,  sand, (o the r ) ;  PLUS amount of organic  material-1/4,1/2,3/4,  if any 

- Rase - white,  gray, black,  brown, yellow, orange, r e d ,  mixed, (other) 

- NOTE: In  descr ib ing  Environments and Samples pick one word only f o r  each sec t ion ;  (put any add i t iona l  comments under t h e  
"Remarkstt column) . 

Remarks - Any add i t iona l  information not covered by o the r  columns t h a t  may be pe r t inen t  t o  i n t e r p r e t a t i o n  o f  r e s u l t s ,  e.g.; 
geological  f e a t u r e s  such a s  f a u l t s ,  d ikes ,  quartz  veining,  geology of f l o a t ,  use  of  fer t i l izers  on cu l t i ,va ted  
s o i l s ,  sample below c u l v e r t ,  o ld  mine, etc. 

General Remarks - Any comments worth not ing e i t h e r  with. respec t  t o  a r e a  i n  general  o r  t ak ing  and handling of  samples 
inc luding  a n a l y t i c a l  remarks noted i n  lab  r epor t .  
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Water samples a r e  taken a t  a l l  sites where apprec iab le  

water i s  p resen t .  Approximately 100 mls are sampled and p laced  

i n  a clean,  screw sea led ,  polythene b o t t l e .  

Observations a r e  made a t  each s i te  regard ing  t h e  env i r -  

onment and na tu re  of  t h e  sample. The same s tandard  shee t  t h a t  i s  

used f o r  soil sampling i s  employed. 

Rock Chips  

Composite rock ch ip  samples gene ra l ly  c o n s i s t  of some 

t e n  s m a l l  fragments broken from unweathered outcrop  wi th  a steel 

hammer. Each fragment weighs some 50 gms. Samples are p laced  

i n  s t r o n g  polythene bags and sea l ed  with non-contaminating w i r e  

t a b s .  Samples are r e s t r i c t e d  t o  a s i n g l e  rock type and obvious 

mine ra l i za t ion  i s  avoided. 

S o i l ,  sediment and rock samples are packed secu re ly  i n  

cardboard boxes o r  canvas sacks and d ispa tched  by road t o  t h e  AMAX 

geochemical l abo ra to ry  i n  Vahcouver . 
SAMPLE PREPARATION 

Packages of  samples are opened as soon a s  they a r r i v e  

a t  t h e  l abora to ry  and t h e  bags p laced  i n  numerical sequence i n  an 

e l e c t r i c a l l y  heated sample d r i e r  (maximum temperature  7 O o C )  . 
After  dry ing  s o i l  and sediment samples they a r e  l i g h t l y  

pounded wi th  a wooden block t o  break up aggregates  of  f i n e  par -  

t ic les  and a r e  then passed through a 35 mesh s t a i n l e s s  steel s i e v e .  

The coarse  ma te r i a l  i s  d iscarded  and t h e  minus 35 mesh f r a c t i o n  

rep laced  i n  the o r i g i n a l  bag provid ing  t h a t  t h i s  i s  undamaged and 
U 
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no t  excess ive ly  d i r t y .  

Rock samples are exposed t o  t h e  a i r  u n t i l  t h e  o u t s i d e  

s u r f a c e s  are dry ;  on ly  i f  abnormally w e t  are rocks  p laced  i n  t h e  

sample d r i e r .  Rock samples are processed i n  such manner t h a t  a 

f u l l y  r e p r e s e n t a t i v e  3 g sample can be obta ined  for a n a l y s i s .  

The e n t i r e  amount of each sample i s  passed through a jaw c rushe r  

and thus  reduced t o  fragments o f  2 mm s i z e  or less. A minimum 

of 1 kg i s  then passed through a p u l v e r i z e r  w i t h  p l a t e s  set such 

t h a t  95% of t h e  product  w i l l  pass  through a 100 mesh sc reen .  

Where samples are apprec iab ly  heavier  t han  2 kg t h e  material i s  

s p l i t  a f t e r  jaw crushing  by means of a Jones s p l i t t e r .  A f t e r  

p u l v e r i z i n g  the sample i s  mixed by r o l l i n g  on paper and is  ' then 

placed i n  a Kra f t  paper bag. 

WEIGHING AND DIGESTION FOR Cu and M o  ANALYSIS 

Diges t ion  tubes  (100 x 1 6  mm) are marked a t  the  5 ml 

. l e v e l  with a diamond p e n c i l .  Tubes are cleaned wi th  h o t  water 

and concent ra ted  HC1. 0 .5  g samples a r e  weighed accura t e ly ,  

u s ing  a F isher  Dial-0-Gram balance,  and placed  i n  t h e  a p p r o p r i a t e  

' t ubes .  

To each of t h e  samples t h u s  prepared are added 2 m l  of 

an acid mixture comprising 1.5% n i t r i c  and 85% p e r c h l o r i c  a c i d s .  

Racks of tubes  are then  p laced  on an e l e c t r i c a l  ho t  p l a t e ,  brought 

, 

t o  a g e n t l e  boi l  (4 hour)  and digested for 4& hours .  Sarrtples 

unusual ly  r ich i n  o rgan ic  material a r e  f i r s t  burned in a p o r c e l a i n  w 
c r u c i b l e  hea ted  by a bunsen burner before the acid mixture i s  
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added. Diges t ion  i s  performed i n  a s t a i n l e s s  steel fume hood. 

A f t e r  d i g e s t i o n  t u b e s  a r e  removed from t h e  ho t  p l a t e  

and t h e  volume i s  brought up t o  5 rnl w i t h  deionized water .  The 

tubes  a r e  shaken t o  mix t h e  s o l u t i o n  and t h e n  cen t r i fuged  fo r  

, one minute. The r e s u l t i n g  c l e a r  upper l a y e r  i s  used f o r  Cu and 

M o  de te rmina t ion .  

. .  
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MOLYBDENUM DETERMINATION 

V 

.d 

1 '. 

2. 

3 .  

4. 

5. 

Transfer  a 1 m l  a l i q u o t  of d i g e s t i o n  s o l u t i o n  i n t o  a c l e a n  

tes t  tube .  

Add 2 ml of a f r e s h l y  prepared mixture  comprising 1:l 5% 

KSCN s o l u t i o n  and 15% SnC12 s o l u t i o n .  

Make up t o  10 m l s  w i t h  demineral ized w a t e r .  

A d d  1 m l  i sopropyl  e the r ,  cork t u b e  and shake for 45 minutes.  

E s t i m a t e  M o  con ten t  by matching i n t e n s i t y  of amber-yellow 

colour  i n  so lven t  phase with a s t anda rd  series. 

Standard Molybdenum Solu t ions  

Stock Standard Solu t ion  (100 pq/ m l )  - Dissolve .015 grns of 
Moo3 i n  5 m l  conc. NaOh and make up t o  100 m l  wi th  dentiner- 
a l i z e d  H20. This s o l u t i o n  must be made up bi-monthly. 

Workinq Standard Solu t ion  (10 p q / ' m l )  - Pipette 10  ml of 100 
gamma/ml s t o c k  s o l u t i o n  i n  a L O O  nil volumetr ic  f lask  and 
make up t o  100 nil wi th  demineral ized H20. 
plolvbdenum St andards of Analyses for S o i l ,  Silt & Rock C h i p  - 
To 11 c lean  16  x 100 mm tes t  tubes  marked a t  5 ml mark, 
pipette t h e  fol lowing amounts of s t anda rd  so lu t ion :  

a 

m l s  of 10 vxq/ m l  Mo So lu t ion  
/ d  

~ p p m  

0.2 4 

0.8 16 
1.2 24 
2.0 40 

0.4 a 

m l s  of 100 t - l  pci/ m3. M o  So lu t ion  ppm 

0.4 80 
0.6 120  
0.8 160 
1 .2  240 
1 .6  320 
2.0 400 

A t hen  make up t o  5 ml 
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To 1 6  x 150 m l  t es t  tubes  p i p e t t e  1 m l  from each of t h e  
11 s tandards  made above. Af te r  t h e  s t anda rd  s o l u t i o n  has 
been added, t h e  fol lowing s o l u t i o n s  are t o  be p i p e t t e d  i n  
t h e  s t anda rd  tubes .  

1) 1 nil of HC1 
2)  2 drops of FeC13 (1% s o l u t i o n )  
3)  1 ml of 5% KSCN s o l u t i o n  
4) 1 ml of  15% SnC12 s o l u t i o n  
5) Make up t o  10 m l  wi th  H20 
6 )  1 ml i sopropyl  e t h e r  
7)  Stopper and shake for 45 seconds. 

Molybdenum Determination i n  Waters 

1) Measure p H  of samples wi th  p H  meter 
2)  Transfer  50 m l s  of sample i n t o  125 m l  s epa ra to ry  funnel  
3)  Add 5 mls d i l u t e ( 1 : l ) H C l  
4 )  Add 4 m l s  of a mixture  comprising 1 p a r t  1% FeC13 

s o l u t i o n  t o  3 p a r t s  5% KSCN s o l u t i o n  and shake 
5) Add 3 m l s  15% SnC12 
6)  Add 2 m l s  i sopropyl  e t h e r ,  shake f o r  30 seconds and 

7) Drain o f f  water l a y e r s ,  r e t a i n i n g  o rgan ic  l a y e r  i n t o  
al low phases t o  se t t le  

1 3  x 100 mm tes t  tube .  Compare wi th  s t anda rds .  

Molybdenum Standards - Label 10 c l e a n  tes t  tubes  0 ,  4, l o ,  
16, 20, 40, 50, 60, 70, and 80 ppb, t o  t h e  r e s p e c t i v e  tubes  
p i p e t t e  t h e  fo l lowing  volumes of 1 gamma/ml Mo work s o l u t i o n :  

mls of 1 pq/ml Mo So lu t ion  '. ppb 
8 . l  

.20 4 
,. 50 10 I 

.80 16 
1.00 20 
2.00 40 
2.50 50 
3.00 60 
3.50 70 
4.00 80 

> 

Afte r  t h e  s t anda rd  s o l u t i o n  h a s  been added, t h e  fo l lowing  
s o l u t i o n s  are t o  be p i p e t t e d  i n t o  t h e  s t anda rd  tubes:  

1) 1 m l  1:l HC1 s o l u t i o n  
2 )  2 drops of 1% Fe2(S04)3'(NH4)?S04 
3 )  2 mls of 15% KSCN s o l u t i o n  
4) 1 m l  of 15% SnC12 s o l u t i o n  
5 )  1 m l  o f  i sopropyl  e t h e r  
6 )  Stopper and shake f o r  45 seconds. 
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COPPER DETERMINATION 

The d i g e s t i o n  s o l u t i o n  is sprayed d i r e c t l y  i n t o  a 

Perkin-Elmer 290B atomic absorp t ion ,  spectroph’otometer f r o m  

which t h e  Cu concent ra t ion  i s  r ead  on t h e  scale. 

Instrument s e t t i n g s  are: 

Coarse Wavelength Control  280.1 
S l i t  Width 7 Ao 
Lamp Current  5 ma 
Acetylene F l o w  14.0 
A i r  Flow 14.0 

The instrument  i s  c a l i b r a t e d  such t h a t  t h e  rrtaxinium 

s c a l e  r ead ing  corresponds t o  20 ppm i n  s o l u t i o n  le:  200 ppm 

i n  t h e  sample. Samples w i t h  Cu con ten t s  of over 200 ppm are 

d i l u t e d  u n t i l  a r ead ing  i s  obta ined  on t h e  s c a l e .  It  i s  

p r a c t i c a l  t o  measure concen t r a t ions  i n  t h e  range 5 ppm t o  1%. 
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p H  MEASUREMENTS 

S o i l ,  and drainage sediment  samples a r e  dampened wi th  

water i n  a glass beaker t o  a pas ty  cons is tency .  Demineralized 

water i s  used f o r  t h i s  purpose as it h a s  a low buf fe r  capac i ty  

and thus  does n o t  i n f luence  t h e  pH o f ' - t h e  sample. Measurement 

is made with a F i she r  Acumet pH meter. Elec t rodes  are stored 

i n  bu f fe r  overn ight .  A 30 minute w a r m  up t i m e  i s  allowed for 
- _  

t h e  instrument  each morning. A 10 m l  a l i q u o t  i s  taken from 

w a t e r  samples for p H  measurement. 








