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SUhL4IARY t CCSCLUSIOXS 
~ 

Twenty-eight Rex Claims were s taked  on t h e  Shingle Creek vros-  

pec t  on J u l y  25, 1967. The prospect  was discovered by Amax c r c m  during 

a  rou t ine  prospect ing  of t h e  a r e a  i n  1966 and claims were s taked  a f t e r  

follow-up work i n  1967. The p r o r e r t y  i s  s i t u a t e d  9 miles southwest o f  

Port Alberni on Vancouver I s land .  

The Rex claims a r e  under la in  by b a s i c  flows of  t h e  Karnutsen 

volcanics  and swarms of  qua r t z  f e l d s p a r  porphyry dykes. b!olybdenite and 

chalcopyr i te -bear ing  f l o a t  was t r aced  t o  a  l a r g e  p y r i t i c  s t a i n  zone i n  

Shingle Creek composed of  i n t e n s e l y  p v r i t i z e d  and a l t e r e d  qua r t z  f e l d s p a r  

porphyry dykes and b a s i c  volcanics .  The n y r i t i c  zone was determined t o  

be about SO0 f e e t  wide and a t  l c n s t  450C f e e t  long. Molybdenite was 

found i n  1 / 2  inch qua r t z  s t r i n g e r s  i n  outcrops and loose blocks of  porphyry 

i n  t h e  creek bed f o r  200 f e e t .  Grade i s  low, es t imated  t o  be 0.02% MoS2. 

Copper occurrences proved t o  be t o o  widely s c a t t e r e d  t o  be o f  i n t e r e s t .  



Twenty-eight claims were loca ted  on t h e  Shingle Creek Cu-Mo 

prospect  on J u l y  2 5 ,  1967 and rccordcd i n  Port  Alherni on J u l y  27,  1967. 

The prospect  was discovered during rou t ine  prospect ing of  t h e  Cous Creek 

drainage i n  19b6 and s taked  a f t e r  follow-up work i n  t h e  fol lowing year .  

Asscssmcnt work was donc on t h c  claims i n  t h c  sp r ing  o f  1968. 

Location and Access 

The Rex claims a r e  s i t u a t e d  9 miles  southwest of  Port Alberni 

on t h e  c r e s t  and n o r t h e r l y  s lope  of  a  prominent r idge  sepa ra t ing  Cous 

Creek t o  t h e  no r th  and i4acTush Creek t o  t h e  south.  The claims a r e  

r e a d i l y  reached v i a  Branch 404 of t h e  Cous Creek logging road of hlaclilillan 

Blocdel Ltd. (Sproat Lake Div i s ion ) .  An access  t r a i l  i s  followed from 

t h e  end of Branch 404 t o  t h e  main shoving on t h e  west fork of  Shingle Creek 

( l o c a l  name on ly ) .  

Physical  Features  

Shingle Creek d r a i n s  a  broad summit o r  r idge  forming t h e  water  

shed between Cous Creek and MacTush Creek. The summit e l e v a t i o n  i s  about 

2300 f e e t  and i s  cha rac te r i zed  by a  dense growth of  f i r ,  ceda r ,  hemlock, 

and a  t h i c k  underbrush o f  s a l a l  and labrador  t e a  t h a t  f r equen t ly  proves 

arduous and f r u s t r a t i n g  t o  p e n e t r a t e .  Shingle Creek meanders through 

t h i c k  g l a c i a l  g rave l s  a t  t h e  summit but  becomes a  f a s t  eroding stream 

nor th  o f  t h e  water  shed where i t  has  carved a  r e l a t i v e l y  deep V-shaped 

va l l ey .  

Outcrops a r e  d i f f i c u l t  t o  f i n d  and r a r e l y  f r e e  o f  moss and debr i s .  

Reasonably good exposures were found i n  Shingle Creek and on higher  r idges  

e a s t  o f  t h c  west fork.  



LOCATION MAP N s F81e 92- F 2 



Six ty  t o  seventy inc!les of  r a i n f a l l  a r c  recordeu i n  t h l s  a rca  

annual ly and upner s lopes  a r e  snow covered from December t o  c a r l y  May. 

Past  and Present  kork - - -- 

No evidence of e a r l y  work could be found on t h i s  prospect .  Amax 

work cons i s t ed  o f :  

(1) b laz ing  a  400-foot g r i d  over t h e  claim group, 

(2) s o i l  sampling on 400-foot cen te r s  

(3) stream sediment sampling 

(4) g e o l o ~ i c a l  napping 

(5) mapnctometer survey.  

Work was done i n  May, 1968. Geochemical samples were analyzed i n  t h e  

h a x  Laboratory, Burnaby, S.C., and a  Sharpe Model XF-1 f l u x g a t e  magne- 

tometer was used f o r  t h c  magnetic survey.  

REGIONAL GEOLOGY - - 

The Rex claims a r e  under la in  by b a s i c  flows and b recc ia s  of  

t h e  Karmutsen o r  Vancouver Group. Tine Karmutsen makes up most of  t h e  

t e r r a i n  west of  Alberni I n l e t  and i s  f a u l t e d  aga ins t  a  l a rge  body of  

qua r t z  d i o r i t e  on t h e  e a s t  s i d e  of t h e  I n l e t .  Limestone and volcanic  

b recc ia  o v e r l i e  t h e  Karmutsen volcanics  nea r  Sproat  Lake (Fig.  2 ) .  A 

l i n e a r  body of  qua r t z  d i o r i t e  outcrops \r.est of  Alberni I n l e t .  The Rex 

claims a re  s i t u a t e d  c lose  t o  t h e  west contac t  of  t h i s  mass. The qua r t z  

d i o r i t e  i s  a  massive, medium grained rock cons i s t ing  of 5% b i o t i t e ,  10 

t o  15% hornblende, white  p l ag ioc la se  and v a r i a b l e  amounts of oua r t z .  

Dark, rounded mafic i n c l u s i o n s  a r e  common f e a t u r e s .  

Small high grade copper prospects  a r e  common e a s t  of  Alberni 

I n l e t ,  and Noranda's Corrigar. Creek Cu-No prospect  is s i t u a t e d  15 mi les  

soc theas t  of t h e  Rex claims.  





The Karmutscn volcanic  rocks a t  t h e  proper ty  rwcrc manned as  

mvodu la r  b a s a l t  . (un i t  1) and a  c l o s e l y  assoc ia ted  f i n e  p-ained f e l d s n a r -  

rich andes i t c  o r  b a s a l t  (un i t  2 ) .  Roth u n i t s  a r e  erey h o l o c r y s t a l l i n e  - - - -- -- -- 

rocks f r eouen t ly  veined bv small  c a l c i t e  s t r i n q e r s .  Vcsicles  where 

prescnt  a r c  l i ned  with f ib rous  s i l i c a  ( c r y s t a b o l i t e ? )  and f i l l c d  with 

r a d i a t i n g  bundlcs of  c h l o r i t e .  Texture i s  t y p i c a l l y  sub-ophi t ic .  Plagio-  

c l a s e  m i c r o l i t e s  up t o  0.5mm i n  lcnfith compose 40% of t h e  rock and a r e  

embedded i n  anhcdral aug i t e  and reddish  chlorophaei te .  Ch lo r i t e  i s  a  

comnon a l t e r a t i o n  product of  o l i v i n e ,  a  few remnant g ra ins  of  which can 

s t i l l  be found. 

Karmutsen rocks within t h e  p y r i t e  zone ( F i g .  a r e  a l t e r e d  and 

h ighly  p y r i t i z e d .  P lagioc lase  m i c r o l i t e s  a r e  a l t e r e d  t o  s c r i c i t e  and 

intergrown with l a r e e  amounts of  c h l o r i t e  and l e s s e r  q u a n t i t i e s  o f  ep ido te ,  

carbonate and p y r i t e .  Narrow s t r i n g e r s  and f r a c t u r e s  f i l l e d  with q u a r t z ,  

ep idote  and p y r i t e  a r e  common f e a t u r e s  o f  t h e  a l t e r e d  rocks .  Nuch o f  t h e  

rock has  a  f i n e  grained h o r n f e l s  apnearance. 

Hornblende d i o r i t e  i s  confined t o  a  few outcrops i n  Rex 2 6 ,  27 -- - - - - -- - - 

and 2 6 .  The rock he re  c o n s i s t s  of 20% anhedral hornblende and anhedral  

p l ag ioc la se  with numerous dark mafic-r ich inc lus ions .  

Feldspar  and qua r t z  f e ldspa r  norphyry form t a b u l a r  bodies  - - - -. 

i n t rud ing  t h e  Karmutsen rocks and a r e  hos t s  f o r  molybdenite-bearing qua r t z  

s t r i n g e r s  i n  Shingle Creek e a s t  of  t h e  i n i t i a l  pos t  f o r  Rex 5 and 6 .  A l l  

o f  t h e  porphyr ies  con ta in  phenocrysts  of  qua r t z  and f e l d s p a r  s e t  i n  an 

aphan i t i c  mat r ix  of  quar tz  and f e l d s p a r ,  but  qua r t z  i s  not  always v i s i b l e  

i n  hand specimens. Most of  t h e  dykes a r e  grey ,  hard s i l i c e o u s  rocks r i c h  

i n  p y r i t e .  Quartz forms 10% o r  l e s s  and i s  seen a s  i r r e g u l a r  p a r t i a l l y  



resorbed phenocrysts  and a s  minntc anhcdral g ra ins  i n  t h e  ?roundmass. 

P lagioc lase  phenocrysts  a r c  n l b i t i c ,  poorly twinned, up t o  3 mm i n  length 

and i n t e n s e l y  a l t e r e d  t o  s e r i c i t e  and carbonate.  I r r e g u l a r  f i a k e s  of 

c h l o r i t e  a r e  occas ional ly  v i s i b l e  i n  hand specimen and a r e  most l i k e l y  

a l t e r a t i o n  products  o f  b i o t i t e .  The groundmass i s  usua l ly  an equigranular  

mosaic of  qua r t z  and f e l d s p a r  and l e s s e r  q u a n t i t i e s  o f  s e r i c i t e ,  carbonate 

and p y r i t e .  

Quartz f e ldspa r  porphyry exposed i n  a  s t e e p  gu l ly  200 f e e t  e a s t  

of t h e  i n i t i a l  pos t  f o r  Rcx 5 and 6 i s  somewhat d i f f e r e n t  than  t h e  grey 

dykes described above. The porphyry here  c o n s i s t s  of 10% euhedral quar tz  

phenocrys ts ,  30% i n t r i c a t e l y  zoned p laf i ioc lase  phenocrysts (An 40) s e t  i n  

a  dense una l t e red  aphan i t i c  mat r ix  of  qua r t z  and f e ldspa r .  Tnin c h l o r i t e  

blades up t o  3 mm i n  length crowded with i n c l u s i o n s  of ep ido tc  appear t o  

be a l t e r a t i o n  products  of  hornblende. P y r i t e  i s  f r equen t ly  seen embedded 

i n  c h l o r i t e  o r  disseminated i n  t h e  groundmass. P lagioc lase  phenocrysts  

and groundmass a r e  only weakly a l t e r e d  t o  s e r i c i t e ,  t h e  rock as  a  whole 

having a  f r e s h  una l t e red  appearance. 

A small  post-mineral  t r a c h y t e  -- - . - . .- - dyke - - i s  exposed i n  Rex 5 on t h e  

OS+OO E l i n e .  The dyke has  in t ruded a  py r i t e -bea r ing  f e l d s p a r  porphyry 

and is c h i l l e d  a g a i n s t  i t .  The rock i s  dark grey .  composed o f  f i n e  

grained p lag ioc la se  m i c r o l i t e s  i n  an a p h a n i t i c  matr ix.  

L , L L 1 :  G I  L C  V L ,  d +ii lcdr 7 ~ i , i  rur:~' 01, 
nbrif:c an2 ' !,ere ocxs f o ~  a .:near Zone ro::+hTZ. aionb 

t h e  west fork of  Shingle Creek. The e a s t  boundary of  t h i s  zone is shown 

on Fig. 3 .  The west boundary i s  l a r g e l y  obscured by t h i c k  g l a c i a l  over- 

burden. Neathering of t h e  i n t e n s e l y  p y r i t i z e d  rocks has produced th i ck  

gossans noted on t h e  map. 



Gk~OCI!E>IISTIIY . . - - --- 

Results  of t h e  geochemical work a re  shown i n  Fig.  4 .  The 

proper ty  was discovered by rou t ine  stream sediment samplinp i n  1966. 

Sediment samples icere takcn from t h e  a c t i v e  p a r t  of t h e  s tream o r  from 

r c c c n t l y  a c t i v e  ba r s  s l i g h t l y  above summer water  l e v c l .  S o i l s  were 

sa~npled on a  g r i d  and samples c o l l e c t e d  every  400 f e e t  o r  c l o s e r  where 

d e t a i l  was des i r ed .  S o i l s  here  a r e  developed on s tony t i l l  and usua l ly  

possess  a  d i s t i n c t  ' 5 '  l aye r  and occas ional ly  a  wel l  developed 'A2' 

l aye r  2 t o  6 inches t h i c k .  One t o  two foo t  p i t s  were usua l ly  requi red  

t o  p e n e t r a t e  a  t h i c k  humus l a y e r  composed o f  f o r e s t  l i t t e r .  A l l  samples 

were analyzed f o r  Mo and Cu (see  Appendix I f o r  Methods and l!andling 

Procedure).  pH measurements were made on wa te r ,  s o i l  and s i l t  samples. 

Anomalous amounts of  Mo and Cu were found i n  Shingle Creek 

s i l t s  from t h e  junct ion  of  t h e  e a s t  and wcst fo rks  t o  t h e  headwaters o f  

t h e  west branch. Mo and Cu con tez t  of  t h e  small  t r i b u t a r y  d ra in ing  Rex 

2 r e f l e c t s  a  cha lcopyr i t e -py r i t e  snowing i n  a l t e r e d  Karmutsen rocks a t  

t h e  head of  t h e  creek ( F i g .  3 ) .  High copper content  was a l s o  found i n  

nearby s o i l s .  Genera l ly ,  however, t h e  s o i l  sampling program was unsuc- 

c e s s f u l  i n  l o c a t i n g  t a r g e t s  f o r  f u r t h e r  exp lo ra t ion .  



7. 

b!AGNETIC SURVEY 

The objec t  of  t h e  n a z r e t i c  work was t o  i d e n t i f y  t h e  n y r i t i c  zone 

i n  Shingle Creek and t r a c e  i t s  westward extens ion  i n  t h e  overburden a rea .  

I t  was presumed t h a t  t h e  p y r i t e  and oxide- r ich  area  would c o n t r a s t  well 

macnet ica i ly  with t h e  unal te red  Karmutsen rocks on t h e  e a s t  s i d e  o f  t h e  

proper ty .  

A Snarpe Model $IF-1 f l u x ~ a t e  nagnetometer was used and neasure- 

ments were made every 200 f e e t  o r  c l o s e r  i n  a r e a s  o f  hi3h magnetic g rad i -  

e n t .  Base s t a t i o n s  were established on l i n e s  16+00E, 40+00E, and h4+00E. 

Readings were taken qene ra l ly  dur ing  mornin). hours and e a r l y  a f te rnoon of  

May 11 t o  )lay 16. Resul t s  of  t h e  survey a r e  given i n  Fig. 5 .  An a rea  of  

low magnetic i n t e n s i t y  occurs  along Shingle Creek and extends southwards 

t o  i ts  headwaters. This  zone corresnonds t o  t h e  p y r i t i c  and a l t e r e d  rocks 

shown i n  Fig. 3,  p a r t i c u l a r l y  t o  t h e  e a s t e r n  boundary of  t h e  p y r i t e  zone. 

I t  i s  concluded t h a t  t h e  west edge o f  t h e  magnetic low corresponds roughly 

t o  t h e  western l i m i t  of  t h e  p y r i t i c  and a l t e r e d  rocks.  Deep magnetic 

lows a t  t h e  southwest l i m i t  o f  t h e  claims,  Rex 7 and 9 ,  occur i n  an a r e a  

over  t h i c k  overburden and a r e  probably a r e f l e c t i o n  of  t h i s  condi t ion .  

ECONOMIC GEOLOGY 

Molybdenite and cha lcopyr i t e  bear ing  f l o a t  was discovered i n  

Shingle Creek and was t r aced  t o  a l a rge  p y r i t i c  s t a i n  zone i n  t h e  west fork 

of Shingle Creek 2000 f e e t  upstream from t h e  confluence o f  t h e  e a s t  and 

west forks .  The s t a i n  zone i s  developed on i n t e n s e l y  p y r i t i z e d  Karmutsen 

volcanic  rocks and swarms of  quar tz  f e l d s p a r  porphyry dykes and can be f o l -  

lowed f o r  4000 f e e t  t o  t h e  summit a rea  i n  Rex 10. hlolybdenite and chalcopyr i te  



o c c u r r e n c e s  a r e  shown i n  F i g .  3 .  >!olybdeni te  % a s  found i n  1 /2 - inch  q u a r t z  

s t r i n ~ e r s  i n  f e l d s p a r  porphyry  and v o l c a n i c  r o c k s  i n  S h i n p i c  Creek e a s t  o f  

t h e  i n i t i a l  p o s t  f o r  Rex 5 and 6 ,3600 f e e t  upst ream from t h e  j u n c t i o n  o f  

e a s t  and west  f o r k s .  Fiolybdenitc forms minu te  r o s e t t e s  and bands  i n  

q u a r t z  s t r i n g e r s  1/2 t o  1 / 8  i n c h  t h i c k .  The v e i n s  a r e  v i d c l y  s c a t t e r e d  

i n  exposures  a l o n g  t h e  c r e e k  and i n  l o o s e  b l o c k s  i n  t h e  c r e e k  bed.  Most 

o f  t h e  m i n e r a l i z e d  m a t e r i a l  was found f o r  abou t  200 f e e t  a l o n g  t h e  c r e e k  

n e a r  36+00N i n  h i g h l y  f r a c t u r e d  and a l t e r e d  q u a r t z  f e l d s p a r  porphyry.  

Grade i s  d e c i d e d l y  low ( l e s s  0.02% Nos2 E s t i m a t e d ) .  

J u l y ,  1968 
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BURNABY GEOCHEMICAL LABORATORY 

SAMPLE HANDLING PROCEDURE 

V a n c o u v e r  O f f i c e  

A u g u s t  1967 I. R o k u s  



STREILV SEDIMENTS L V D  SOILS 

Dryins  and S i e v i n q  

Sample boxes should be opened a s  soon a s  t hey  a r r i v e  i n  

t h e  l a b o r a t o r y .  I f  d rye r  i s  f u l l ,  sp read  samples t o  a i r  d r y .  A s  

soon a s  p o s s i b l e ,  samples should be  p l aced  i n  d r y e r .  

A f t e r  d ry ing ,  samples a r e  t o  be  s i e v e d  t o  minus 35 mesh 

A s  much -35 m a t e r i a l  a s  p o s s i b l e  i s  recovered  from sample. Dump 

t h e  -35 mesh m a t e r i a l  on a  squa re  of brown paper and n i x  by r o l l i n g  

s e v e r a l  t i m e s .  P lace  mixed -35 mesh m a t e r i a l  i n  a  c o i n  envelope 

and p l a c e  envelope i n  o r i g i n a l  sample bag. Arrange samples i n  

u n i t s  of  40, if p o s s i b l e ,  and i n  numerical  o r d e r .  

ROCK ALUD CORE SAMPLES 

General  Handl ing 

6 Rock o r  c o r e  samples need, u s u a l l y ,  t o  be o n l y  a i r  d r i e d .  

I f  samples seem p a r t i c u l a r l y  w e t  they  may be f o r c e  d r i e d  by p l a c i n g  

i n  numbered pans i n  t h e  d r y i n g  oven. No a t tempt  is made t o  com- 

I p l e t e l y  d r y  rock  samples, t h a t  is, expe l  a l l  t h e  water  from t h e  

po re s  of  t h e  rock .  The samples a r e  ready t o  c rush  when t h e  ou t -  

s i d e  s u r f a c e s  a r e  d r y .  

Crushinq and P u l v e r i z i n q  

Rock and c o r e  saroples a r e  t o  be  processed i n  such a  

I manner t h a t  a  r e p r e s e n t a t i v e  1/2 gram sample can be ob ta ined .  The 

i e n t i r e  amount o f  each sample i s  t o  be  passed through t h e  jaw 

1 c r u s h e r .  A t  jaw c rushe r  s i z e  t h e  s m a l l e s t  sample t h a t  can be 

b s p l i t  o u t  i s  5 pounds. I f  sample i s  f i v e  pounds o r  l e s s  i n  s i z e ,  

p a s s  t h e  e n t i r e  sample through p u l v e r i z e r  wi th  p l a t e s  se t  t o  



produce m a t e r i a l  o f  a maxir,um 8 mesh s i z e .  I f  sample i s  l a r g e r  

t han  5 pounds then  p a s s  sample through Jones s p l i t t e r  t o  produce 

a s ax~p le  of approximately 5 pounds. Pass t h i s  s a n ~ p l e  through 

p u l v e r i z e r  t o  produce -E? mesh m a t e r i a l  a s  above. 

When t h e  approximate 5 pound s p l i t  ha s  been p u l v e r i z e d  

t o  -8 mesh, then  sample can be s p l i t  t o  sma l l e r  s i z e  f o r  f i n a l  

p u l v e r i z i n g .  Using t h e  Jones s p l i t t e r ,  s p l i t  sample down u n t i l  a 

p o r t i o n  weighing 100 - 200 grams i s  o b t a i n e d .  This  p o r t i o n  i s  

then passed through t h e  p u l v e r i z e r ,  wi th  p l a t e s  p u l l e d  up t i g h t  so  

t h a t  p roduc t  w i l l  p a s s  100 mesh sc reen .  Regular checks,  by screen-  

ing ,  should be  made t o  b e  s u r e  t h e  p u l v e r i z e r ,  wi th  p l a t e s  p u l l e d  

up t i g h t ,  i s  producing a p roduc t  95% of which w i l l  p a s s  a 100 mesh 

s c r e e n .  A f t e r  p u l v e r i z i n g ,  t h e  sample should be  niixed by r o l l i n g  

on brown paper o r  rubbe r i zed  c l o t h .  R e j e c t s  should be  saved 

accord ing  t o  i n s t r u c t i o n  from sampler.  

WEIGHING FOR COPPER AND MOLYBDENUM 

Diges t ion  tubes  (100 x 16 mm) should be marked a t  5 m l  

l e v e l .  Using diamond p e n c i l ,  mark each tube  c a r e f u l l y  a t  bottom 

o f  meniscus.  

Samples f o r  d i g e s t i o n  and a n a l y s i s  should  b e  handled  i n  

u n i t s  o f  40 where p o s s i b l e .  Prepare  a l a b o r a t o r y  d a t a  s h e e t  f o r  

each ba t ch  o f  40 samples.  

Weigh a c c u r a t e l y  on ba l ance  1 /2  gram sample and p u t  i n  

p marked t e s t  t ube .  
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DIGESTION AND DILUTION FOR COPPER AND MOLYBDENUM 

To each o f  t h e  samples p repared  above add 1:l HN03 t o  

t h e  5  m l  mark. P lace  samples i n  t h e  d i g e s t i o n  r a c k s  i n  o r d e r .  

Adjust  h e a t  s o  t h a t  samples a r e  g e n t l y  b o i l i n g .  Diges t  f o r  t h r e e  

hours  a t  t h i s  g e n t l y  b o i l i n g  r a t e .  Remove from d i g e s t i o n  r a c k  

and b r i n g  volume back t o  5  m l  wi th  deminera l ized  wa te r .  Mix w e l l  

and then  c e n t r i f u g e  f o r  1 minute.  Use c l e a r  upper l a y e r  f o r  

copper and molybdenum de te rmina t ion .  

KOLYBDENUM TEST 

Procedure f o r  S i l t ,  S o i l  and ~ o c k  

1. Trans fe r  a  1 m l  a l i q u o t  o f  d i g e s t e d  s o l u t i o n  from 
above i n t o  c l e a n  tes t  tube  f o r  de t e rmina t ion .  

2 .  Add 1 . 0  m l s  KSCN shaking g e n t l y  - 5% 
3 .  Add 1 . 0  m l s  SnC12 shaking  g e n t l y  - 15% i n  2NHC1 
4. Make up t o  1 0  mls wi th  wa te r .  
5. Add 1 i n 1  i sop ropy l  e t h e r ,  add s toppe r  and shake f o r  

45 seconds.  
6 .  Match co lou r  o f  e t h e r  l a y e r  wi th  s t a n d a r d s  a g a i n s t  

a  whi te  background and r e c o r d  ppm. 

Standard Molybdenum S o l u t i o n s  

Stock Standard S o l u t i o n  (100&'/ml) - Disso lve  .015 gms 
o f  Moo3 i n  5 m l  conc.  NaOH and make up t o  100 m l  w i th  
deminera l ized  H20. Th i s  s o l u t i o n  must be  made up b i -  
monthly. 

Workinq Standard S o l u t i o n  (10 6'/ml) - P i p e t t e  10  m l  
o f  100 gamma/ml s t o c k  s o l u t i o n  i n  a  100 m l  vo lumet r ic  
f l a s k  and make up t o  100 m l  wi th  deminera l ized  H20. 

Molybdenum Standards  f o r  S o i l .  S i l t  and Rock Chip - 
based on 1 / 2  gm sample a l i q u o t .  

1. Take 15  c l e a n  100 x 16 test  tubes  which a r e  c a l i b r a t e d  
t o  5 .0  m l  mark by a  diamond p e n c i l .  

2 .  P i p e t t e  t h e  fo l lowing  a l i q u o t s :  



10 #/nl ganmas Fac to r  Used ppm 

0.125 m l  
0.150 in1 
0 .20 m l  
0 .30 m l  
0.40 m l  
0 .50 m l  
0.75 m l  
1. 00 n i l  

1 .50 n i l  
2.00 m l  

3. Make up t o  5  m l  mark with  d i s t i l l e d  wa te r .  
4. Now t a k e  1 5  c l e a n  150 x 16 t e s t  tubes  c a l i b r a t e d  t o  

t h e  10  m l  mark. With a  p i p e t t e  t a k e  1 m l  o u t  o f  
each o f  t h e  p rev ious  test  t u b e s  and p i p e t t e  them i n t o  
t h e  new s e t  o f  t e s t  t u b e s .  

5. ( A )  To t h e  s e t  o f  16 x 150 m t e s t  t u b e s  t hen  add t h e  
fol lowing:  

a )  1 m l  HC1 6 N  
b) 1 m l  1% FeC13 - add more i f  c o l o r  development i s  

poor 
c )  1 m l  5% KSCN 
d )  1 m l  15% SnCIZ 
e )  Make up t o  10  m l  mark with  deminera l ized  wate r .  
f )  1 nl i so-propyl  e t h e r .  
g )  Shake f o r  20 - 30 seconds.  
h )  Allow t o  s e t t l e  and r e a d .  

( B )  Save t h e  o r i g i n a l  16 x 100 t e s t  t ubes  wi th  t h e  
remaining s o l u t i o n s  i n  them. Stopper  them by corks  
on which t h e  r e s p e c t i v e  c o n c e n t r a t i o n s  a r e  marked i n  
ppm. U s e  t h e s e  i n  f u t u r e  p r e p a r a t i o n s .  

BIQUINOLINE COPPER TEST FOR SILT, SOIL AND ROCK CHIP 

T h i s  test is s e l e c t i v e  f o r  copper and i s  n o t  s u b j e c t  t o  
any metal  i n t e r f e r e n c e s .  Reference:  U.S.G.S. B u l l e t i n  1152. 



1. Buffer  s o l u t i o n :  d i s s o l v e  400 gms sodium a c e t a t e  and 
100 gms sodium t a r t r a t e  and 20 gms o f  hydroxylamine 
hydroch lo r ide  i n  1 l i t r e  o f  wa te r .  Adjust t o  pH 6.5 .  

2. Biqu ino l ine  s o l u t i o n :  add .2  gms 2 , 2 '  b i q u i n o l i n e  i n  
900 rnls isoamyl a l c o h o l .  Heat on h o t  p l a t e  t o  d i s -  
s o l v e .  Cool and make t o  1 l i t r e  wi th  isoamyl a l c o h o l .  

Procedure 

1. Take a  1 rr t l  a l i q u o t  from d i g e s t i o n  s o l u t i o n  above 
and t r a n s f e r  t o  l a r g e  t e s t  t ube  f o r  de t e rmina t ion .  

2 .  Add 10  rnls copper b u f f e r .  
3 .  Add 2 mls biquinol ine- isoamyl  a l coho l  s o l u t i o n .  
4 .  Stopper  t ube  and shalce v igorous ly  f o r  45 seconds.  
5.  Allow phases  t o  s e p a r a t e ,  t hen  compare co lour  t o  

s t a n d a r d s . a q a i n s t  a  whi te  background and r e c o r d  ppm. 

S tandards  

Stock Standard S o l u t i o n  (1008 /ml )  - Disso lve  . 2  gms 
b l u e  CuSOq i n  400 rnls H20. Add 5 rnls conc.  HC1 and H20 
t o  500 m l s .  

Workinq S tandard  S o l u t i o n  ( 1 0 y / m l )  - D i l u t e  10  rnls 
s t o c k  s t a n d a r d  and 1 m l  conc. HC1 t o  e x a c t l y  100 rnls with  

Hz0 

P r e p a r a t i o n  o f  S tandards  

Th i s  procedure  is t h e  same a s  t h e  p r e p a r a t i o n  f o r  
molybdenum s t anda rds  except  f o r  5  ( A ) .  The s e c t i o n  
5 (A)  which a p p l i e s  t o  t h e  p r e p a r a t i o n  f o r  s t a n d a r d s  of 
copper is a s  fo l lows:  

5  ( A )  To a  s e t  o f  16 x 150 nim t e s t  tubes  then  add 1 m l  
1:l HN03, 1 0  m l  copper b u f f e r ,  2 m l  2 , 2 '  - Biquinol ine  
i n  isoaniyl a l c o h o l .  Shake f o r  5 minutes v igorous ly .  
Allow t o  s e t t l e ,  then  r e a d .  

THM ( T o t a l  Heavy Meta l s )  TEST 

T e s t  mainly s e n s i t i v e  t o  z inc ,  copper and l e a d  (espec- 
i a l l y  z i n c ) .  Reference:  Bloom, H . ,  Economic Geology, Volume 50- 
1955. 

Reaqents 

1. Demineralized H20 



2 .  Di thizone (d iphenyl th iocarbazone)  Reagent g rade .  
3. Dithizone/chloroform 0.1% s o l u t i o n ,  d i s s o l v e  0.147 

gm d i t h i z o n e  i n  100 rnls chloroform.  (Di th izone  i s  
more s o l u b l e  i n  CHC13 than  i n  Benzene) . 

4. Di thizone s t o c k  s o l u t i o n  . O l %  - D i l u t e  10 m l s  o f  
0.1% s o l u t i o n  t o  100 m l s  wi th  Benzene. 

5 .  Di thizone working s o l u t i o n  .001%: d i l u t e  10  r n l  of 
s t o c k  s o l u t i o n  t o  100 m l  w i th  benzene; should be  
made d a i l y ;  yel low hue i n d i c a t e s  breakdown of d i t h i -  
zone. 

6 .  Buffer  s o l u t i o n :  t a k e  50 gms o f  ammonium c i t r a t e  and 
8 gms hydroxylamine hydrochlor ide ,  making up t o  1000 
rnls wi th  w a t e r ;  a d j u s t  pH t o  8 . 5  w/conc. NH40H; p u r i f y  
w/dithizone s o l u t i o n  i f  neces sa ry .  

Procedure 

1. Measure o u t  w i th  vo lumet r ic  scoop . 5  gm of sample 
i n t o  a t e s t  t u b e .  

2 .  Add 5 rnls b u f f e r  then  5 rnls .001% d i t h i z o n e  s o l u t i o n .  
3. Shake f o r  30 seconds.  
4.  Observe c o l o r  a g a i n s t  a  wh i t e  background and r e c o r d  

ppm from s t anda rd  c h a r t .  

p H  MEASUREMENTS 

S o i l  and S i l t  Samples 

The s o i l  and s i l t  samples should b e  dampened wi th  demin- 
e r a l i z e d  water  t o  a p a s t y  cons i s t ency .  Demineralized water should 
b e  used f o r  t h i s  purpose because it i s  thought  t h a t  water  depr ived  
from i t s  i o n i c  c o n t e n t  h a s  a low b u f f e r  c a p a c i t y  and t h u s  w i l l  n o t  
i n f l u e n c e  t h e  pH o f  t h e  sample. 

Experience h a s  borne o u t  t h e  f a c t  t h a t  30 seconds t i m e  
i s  s u f f i c i e n t  f o r  t h e  meter t o  come t o  a r ea sonab le  s t a b i l i t y .  
The meter need le  w i l l  keep on d r i f t i n g  s lowly b u t  t h i s  w i l l  be 
much slower than  a t  t h e  beg inn ing  and t h e r e f o r e  can be ignored.  

S t o r e  e l e c t r o d e s  i n  b u f f e r  ove rn igh t .  When s t a r t i n g  
i n  t h e  morning a l low 15  minutes warm up  f o r  t h e  ins t rument .  

Water Samples 

You may use  e i t h e r  a sample a l i q u o t  from t h e  b o t t l e  o r  
simply measure pH r i g h t  i n  t h e  b o t t l e  by u s i n g  a combination 
e l e c t r o d e .  I f  t h e  l a t t e r  method is chosen, t a k e  c a r e  t h a t  samples 
have a l r eady  been analyzed f o r  Mo t o  avoid contaminat ions  by t h e  
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e l e c t r o d e .  Use 30 second i n t e r v a l s  h e r e  a s  we l l  a s  between each 
consecu t ive  measurement. 

T rans fe r  50 m l s .  of  sample i n t o  125 m l  s e p a r a t o r y  
funne l .  
Add 10 m l s  d i l u t e  (1:l) HC1 
Add 1 n l  1% f e r r i c  ammonium s u l p h a t e  o r  FeC13 
Add 3 m l  10% KSCN and shake.  
Add 3 ni l  15% SnCIZ i n  2NHC1 
Add 2 r d  i sop ropy l  e t h e r ,  shake f o r  30 seconds and 
a l l ow phascs  t o  s e t t l e .  
Drain o f f  water  l a y e r ,  r e t a i n i n g  o rgan ic  e t h e r  l a y e r  
i n  funne l  wi th  a  l i t t l e  o f  t h e  aqueous l a y e r  remain- 
i n g .  
Drain smal l  amount of  water  p l u s  o r g a n i c  l a y e r  i n t o  
16 x 150 nun t e s t  t u b e .  Compare wi th  s t a n d a r d s  
a g a i n s t  whi te  background. 

Molybdenum Standards  - l a b e l  1 2  c l e a n  t e s t  t ubes  0 ,2 ,4 ,10 ,  
l6,20,3O, 40,50,60,70 and 60 ppb. To t h e  r e s p e c t i v e  t ubes  
p i p e t t e  t h e  fo l lowing  volumes o f  18  / m l  Mo work s o l u t i o n .  

m l s  o f  1.k' / n d  MO S o l u t i o n  & 

A f t e r  t h e  s t anda rd  s o l u t i o n s  have been added, make up  t o  
50 m l  mark wi th  deminera l ized  water t hen  add t h e  fol lowing:  

1. 10 m l  1:l HC1 s o l u t i o n .  
2 .  1 m l  o f  1% FeC13 
3. 1 m l  o f  10% KSCN s o l u t i o n .  
4. 1 m l  o f  15% SnCla s o l u t i o n .  
5. 2 m l  o f  i sop ropy l  e t h e r .  
6 .  Stopper  and shake f o r  45 seconds.  

S tandards  must be  made up a t  l e a s t  t h r e e  t imes  a week. 



iL$SI:SS:!E?JT WORK - SHISGLE CREkX - APRIL 29 - MAY 1 9 ,  1968 
~ 

G e o l o g i c a l  Nork 3 1 /2  so.?, 11 ' .  12s 

Geoc!lemical h'ork 3 1 /2  s q . m i l c s  
Geophysical Kork 3 1/2  s o . m i l e s  

PERSOSSE L 
~ 

R .  F e r p s o n  - G e o l o g i c a l  A s s i s t a n t  - 1584 160 th  S t .  K h i t e  Rock, B . C .  
1%. Condrashoff  - G e o l o g i c a l  A s s i s t a n t  - 12764-64th Ave., K. Surrey,B.C.  
K. C a r t c r  - Geo10,qical A s s i s t a n t  - 247 W. Ealmoral  Rd. North Vancouver 
R E .  kood - S r .  G e o l o g i c a l  Asst. - 11430 T u r n e r  Rd., Edmonton, A l t a .  
1 : .  Dcans - P r o s ~ c c t o r  - P.O. Box 619 ,  Lake Cowichan,B.C. 
P.E. Fox - ~ e 0 1 0 ~ i s t  - 1721 Oughton D r i v e ,  P o r t  Coqui t lam 
?!. Fenwick-Nilson- Magnetometer Oner.  - R . R .  H1, Osoyoos, B . C .  

SALARIES 

F. Fcrcuson - Apr.29-Vay 19 (21 days  @ $17.26/day) = $ 362.46 
R .  Condrashoff  - >lay 1-!lay 19 (19 days  @ $14.77/day) = 280.63 
K .  C a r t e r  - Apr.29-Xay 19 (21 days  @ 515.60/day) = 327.60 
M. Fenwick-Wilson- b!ay I-b!ay 19 (19 days  @ $16.20/day) = 345.80 
R.E. Nood - Apr.29-May 19 (21  days  (? $22.57/day) = 473.97 
I .  Deans - Xay 1-May 19 (19 days  @ $19.03/day) = 361.57 
P.E. Fox - Nay 9-Way 19 (10 days  @ $54.00/day) = 540.00 

TOTAL 2692 .O3 

WARD - 128 man days  @ $5.00/day 640.00 

GEOCHENICAL ANALYSES - Amax E x p l c r a t i o n ,  I n c .  Labora to ry  -- 
450 samples  (Cu G Mo) @ $2 .00 / sanp le  900.00 

MAGNETOMETER RENTAL - S i e g e 1  A s s o c i a t e s  Ltd.  Vancouver B.C. -- 
5 days  @ $13.00/day 65.00 

PREPARATION OF REPORT 

Typing and Draught ing 



Marc E .  Fenwick ll'ilson - Alagnctometer w e r a t o r  

- P r a c t i c a l  Experience 

- Magnetometer Operator  f o r  Amax E m l o r a t i o n ,  Inc .  
summer months 1966 Fi 1967 under supervis ion  of  
Company Geophysicist  - h ' .  Shnw 

- 2 day i n s t r u c t i o n  course on Sharpe Model >IF-1 
f l uxpa te  magnetometer - h!ay 1968, S iepel  Associates  Ltd .  










