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SUMMARY 

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

and geochemica l  s o i l  s a m p l i n g  on c la ims BZT 3, 5-8 o f  t h e  Hoodoo 

Creek p r o p e r t y  conduc ted  be tween August 27 and September  6, 1978.  

The p r o p e r t y  c o n s i s t s  o f  BZT 1-9 claims t o t a l l i n g  103 u n i t s  
w h o l l y  owned by AMAX P o t a s h  L i m i t e d .  I t  is l o c a t e d  on Hoodoo 

C r e e k ,  32 km n o r t h  o f  t h e  head  of  Knight  I n l e t  i n  B r i t i s h  

Co lumbia ' s  Coast Range Mounta ins .  

The claims cover Cu-Mo p r o s p e c t s  a s s o c i a t e d  w i t h  a 
h i g h  l e v e l ,  a c i d  i n t r u s i v e / e x t r u s i v e  complex o f  Miocene a g e .  

The Miocene complex,  supe r imposed  on much o l d e r  g n e i s s i c  and  

coarse g r a i n e d  i n t r u s i v e  r o c k s  o f  t h e  C o a s t  P l u t o n i c  Complex, 
c o n s i s t s  c h r o n o l o g i c a l l y  o f  l a p i l l i  t u f f ,  a q u a r t z - f e l d s p a r -  

b i o t i t e  (QFB) po rphyry  s t o c k ,  d a c i t e  d y k e s ,  a p y r i t i c  q u a r t z  
po rphyry  s t o c k ,  q u a r t z - f e l d s p a r  po rphyry  d y k e s ,  l a h a r  b r e c c i a s ,  

a n d e s i t e  dykes  and  a f e l d s p a r  p o r p h y r y  s t o c k .  

A l l  i n t r u s i v e  p h a s e s  emplaced  a f t e r  t h e  l a p i l l i  t u f f  

and  b e f o r e  t h e  l a h a r  b r e c c i a s  have  m i n e r a l i z a t i o n  a s s o c i a t e d  

w i t h  t h e m ,  namely:  c h a l c o p y r i t e  and m o l y b d e n i t e  i n  f r a c t u r e  and 

q u a r t z  v e i n  s t o c k w o r k s  i n  t h e  QFB po rphyry  s t o c k ;  d i s s e m i n a t e d  

c h a l c o p y r i t e  i n  d a c i t e  d y k e s ;  abundant  d i s s e m i n a t e d  p y r i t e  i n  
p y r i t i c  q u a r t z  po rphyry  and b a s e  metal v e i n s  a s s o c i a t e d  w i t h  

q u a r t z - f e l d s p a r  po rphyry  dykes .  An i n t e n s e  p y r i t i c  f r a c t u r e  

s tokkwork  zone of  a n n u l a r  s h a p e ,  b e s t  exposed  a l o n g  Main G u l l y  

c o n t a i n s  m o l y b d e n i t e  and c h a l c o p y r i t e .  I t  is n o t  d i r e c t l y  

related t o  any o f  t h e  mapped i n t r u s i v e  p h a s e s .  

S y s t e m a t i c  s o i l  and t a l u s  f i n e s  s a m p l i n g  o v e r  t h e  

complex r e v e a l e d  f i v e  anomalous e n v i r o n m e n t s .  

1) S o i l s  over  QFB porphyry  are h i g h l y  anomalous w i t h  r e s p e c t  t o  
Cu and Mo. 
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2)  S o i l s  over p y r i t i c  q u a r t z  po rphyry  are h i g h l y  anomalous i n  
Au and m o d e r a t e l y  anomalous i n  Cu and Mo. 

3 )  I n t e n s e  Mn, Pb ,  Z n  and Ag s o i l  a n o m a l i e s  c o i n c i d e  w i t h  l a t e  
q u a r t z - f e l d s p a r  po rphyry  dykes .  

4 )  Anomalous Cu and Zn i n  s o i l s  a t  t h e  s o u t h  end  of E a s t  G u l l y  
are t h o u g h t  t o  b e  r e l a t e d  t o  m i n e r a l i z e d  d a c i t e  dykes  i n  

t h i s  area.  
5 )  S o i l s  o v e r l y i n g  an a n n u l a r  p y r i t i c  s tockwork  zone  on BZT 6 

c o n t a i n  anomalous hlo. 
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INTRODUCTION 

Gene r a1 S t a t  emen t 

T h i s  r e p o r t  p r e s e n t s  t h e  r e s u l t s  of 1978 g e o l o g i c a l  

mapping and  s o i l  s a m p l i n g  on claims BZT 3,  5-8 o f  t h e  Hoodoo 

Creek  p r o p e r t y ,  conduc ted  d u r i n g  t h e  p e r i o d  August 2 7  t o  
September  6 by C . J .  Hodgson and B.W. Kyba, a s s i s t e d  by B . J . P a u 1  

and  J . R .  Candy. 

Loca t  i o n ,  Topography 

The Hoodoo Creek Yo-Cu p r o p e r t y  c o n s i s t s  o f  n i n e  
claims (BZT 1-9)  t o t a l l i n g  103 u n i t s  c e n t r e d  o n  Hoodoo C r e e k ,  

a n  ea s t e rn  t r i b u t a r y  of  t h e  K l i n a k l i n i  R i v e r  which d r a i n s  t h e  

Mt. Waddington Range o f  t h e  Coast Mounta ins  ( F i g u r e  1). Hoodoo 

Creek i s  l o c a t e d  a p p r o x i m a t e l y  32 km n o r t h  o f  t h e  head  of  
Knight  I n l e t  a t  l a t i t u d e  5 1 ° 2 1 ' N ,  l o n g i t u d e  125'39'W. 

The p r o p e r t y  l i es  i n  rugged  t e r r a i n  near  t h e  h e a r t  

o f  t h e  Coast Range  Mounta ins .  R e l i e f  is 1800 m (6000 f e e t ) ;  

e l e v a t i o n s  r a n g e  f r o m  300 metres (1000 f e e t )  on lower Hoodoo 

Creek t o  2150 metres (7000 f e e t )  on t h e  r i d g e  near  t h e  n o r t h -  

e a s t e r n  corner of t h e  p r o p e r t y .  H i l l  s l o p e s  and t r i b u t a r y  
streams are  p r e c i p i t o u s ,  and t h e  lower  r e a c h e s  of  Hoodoo Creek 

are i n c i s e d  t o  form an i n a c c e s s i b l e  canyon.  

T r e e  l i n e  is a b o u t  1700 m e l e v a t i o n  w i t h  ma tu re  s t a n d s  

o f  f i r  and s p r u c e  a t  lower  e l e v a t i o n s .  On n o r t h - f a c i n g  s l o p e s ,  

permanent  snow and i c e f i e l d s  e x t e n d  down as f a r  as  1400 m 
e l e v a t i o n .  

T o t a l  p r e c i p i t a t i o n  h a s  b e e n  e s t i m a t e d  as 150 e m  p e r  

y e a r  r a i n  e q u i v a l e n t .  S n o w f a l l  h a s  been  e s t i m a t e d  as 500 e m  
p e r  y e a r  above e l e v a t i o n  1000 m ,  making snow c o n d i t i o n s  a major 
h a z a r d  a t  h i g h e r  e l e v a t i o n s .  



L E G E N D 

T E R T I A R Y  ( M I O C E N E  - P L I O C E N E ) .  1 7 1  Vo/conic f/ows, ash, b recc ia .  

Quartz  monzonite porphyry 

J U R A S S I C  - C R E T A C E O U S  
I T 1  Coorse gra ined  quartz  m o n z o n i t e .  

Geo/ogy from unpub/ished G. S. C. m o p  by 
W o o d s w o r t h .  

P A L E O Z O I C  AND/OR M E S O Z O I C  
Gneiss, omphibolite, schist.  - 

1 7 1  F o i i a t e d  quorfz  d i o r i t e ,  d i o r i t e .  

A M A X  P O T A S H  L I M I T E D  

H O O D O O  C R E E K  P R O P E R T Y  
B Z T  C L A I M S  

VANCOUVER M I N I N G  D I V I S I O N  - 8 R I T l S H  COLUMBIA 

L O C A T I O N  A N D  R E G I O N A L  G E O L O G Y  

40 0 4 0  
K I L O M E T R E S  

M I L E S  
S C A L E  

I : 633,600 
N. 7: S. R e f  92 N 5 

N G .  / 
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L o g i s t i c s  
Access t o  t h e  p r o p e r t y  i s  g a i n e d  by f i x e d  wing from 

Vancouver ( A i r  West, West Coast A i r )  t o  P e r c y  Logging camp a t  
t h e  head  o f  Knight  I n l e t ,  t h e n  by h e l i c o p t e r  t o  t h e  c l a i m s .  
H e l i c o p t e r s  are a v a i l a b l e  a t  P o r t  McNeil (Okanagan) ,  P o r t  

Hardy (Vancouver  I s l a n d  H e l i c o p t e r s )  and  B e l l a  Coola ( T r a n s w e s t ) ,  
a l l  120-140 km d i s t a n t .  A l o g g i n g  r o a d  e x t e n d s  30 km from 

P e r c y  Logging camp t o  t h e  s o u t h w e s t e r n  p a r t  of t h e  p r o p e r t y .  

Very few camp s i tes  are a v a i l a b l e .  A s i t e  u s e d  by 

AMAX a t  e l e v a t i o n  1650 m is most c e n t r a l  ( s e e  F i g u r e  3 )  and 
h a s  a good h e l i p a d  b u t  no water.  

O t h e r  p o s s i b l e  c a m p s i t e s  are shown on F i g u r e  3 .  The 

fo rmer  Kennco c a m p s i t e  a t  e l e v a t i o n  1760 m is n o t  recommended 

as  i t  l a c k s  water  and i s  v e r y  exposed .  The r i d g e t o p  i s  e q u a l l y  

exposed  b u t  h a s  meltwater ponds .  

Water f o r  d r i l l i n g  is a v a i l a b l e  f rom t h e  Main G u l l y  

anywhere be low 1800 m e l e v a t i o n .  An e n t r a p m e n t  pond a t  e l e v a -  

t i o n  1580 m n e a r  t h e  l ega l  c o r n e r  p o s t  below t h e  AMAX c a m p s i t e  

may h e  a d e q u a t e .  

J u l y  1 - September  30 is t h e  e f f e c t i v e  work s e a s o n  

on BZT 5-9; i t  is May t o  Oc tobe r  on BZT 1. 

C l a i m  Data 

C l a i m s  and u n i t s  are shown on F i g u r e  2 .  P e r t i n e n t  

claims d a t a  are t a b u l a t e d  on T a b l e  I .  
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TABLE I 

CLAIM UNIT  NUMBERS TOTAL NUHBER LOCATION DATE DATE RECORDED EXPIRY DATE 
NO. OF UNITS 

BZT $1 1-3,14-19, 12 July 2/77 July 28/77 July 28/78 

2 1-4,13-20, 20 July 2-4/77 July 28/77 July 28/78 

25-27 

24-31 

3 1-5,12-21 
23-27 

20 July 2-4/77 July 28/77 Ju ly  28/78 

4 1-16 16 Ju ly  2/77 July 28/77 Ju ly  28/78 

5 1,2,15,16 4 Ju ly  2-5/77 July 28/77 July 28/78 

6 1,2,15-18 6 July 2-5/77 July 28/77 Ju ly  28/78 

7 1-3,14-16 6 July 2-6/77 July 28/77 July 28/78 

8 1,2,15,16 4 July 7-5/77 July 28/77 July 28/78 

9 1-5,12-21 - 15 July 1-2/77 July 28/77 July 28/78 

103 
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REGIONAL GEOLOGY 

The p r o p e r t y  l i e s  nea r  t h e  cen t re  of t h e  Coas t  

C r y s t a l l i n e  B e l t ,  a t e c t o n i c  b e l t  of  g n e i s s e s ,  schis ts  and  

g r a n i t o i d  r o c k s  emplaced d u r i n g  t h e  Mesozoic and  E a r l y  T e r t i a r y .  

A t  Hoodoo Creek ,  an i n t r u s i v e / e x t r u s i v e  complex 
of Miocene a g e  is supe r imposed  on t h e  o l d e r  Coas t  C r y s t a l l i n e  

B e l t .  T h i s  complex l i es  w i t h i n  a 70 km l o n g  n o r t h w e s t e r l y  

t r e n d i n g  b e l t  o f  Miocene-Pl iocene  r o c k s  which e x t e n d s  from 

F r a n k l i n  Glacier t o  M t .  S i l v e r t h r o n e .  A t  F r a n k l i n  Glac ie r ,  
16 km t o  t h e  s o u t h e a s t ,  a q u a r t z  monzoni te  s t o c k  ( 6 . 9  m.y . )  
and younger  p o r p h y r y  dykes  ( 3 . 2  m.y. ) l '  i n t r u d e  comagmatic 
r h y o l i t i c  and  f e l d s p a r  po rphyry  t u f f s ,  a g g l o m e r a t e s  and f l o w s 2 .  

I n  t h e  M t .  S i l v e r t h r o n e  area,  50 km n o r t h w e s t  o f  Hoodoo Creek ,  

u p d a t e d  b u t  o b v i o u s l y  p r e - g l a c i a l  co lumnar  basa l t  and  a s h  

f l o w s  o c c u r  o v e r  an  area o f  300 s q  km and a t t a i n  a maximum 
t h i c k n e s s  o f  1000 m. 

1. G .  Woodsworth, G.S.C.,  pers. ~ o m .  
2 .  B .  McKnight, 1965, T e r t i a r y  i g n e o u s  a c t i v i t y  i n  

t h e  F r a n k l i n  Glacier a r e a ;  B.Sc .  T h e s i s ,  Univ.  

of B . C .  
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PROPERTY GEOLOGY 

General Statement 

Napping w a s  c o n d u c t e d  on BZT 3 and BZT 5-8 claims 
c o v e r i n g  t h e  Miocene i n t r u s i v e / e x t r u s i v e  complex n o r t h  of 
Hoodoo C r e e k .  Ground c o n t r o l  i n  t h i s  area w a s  p r o v i d e d  by 

a metric c o n t o u r e d  o r t h o p h o t o  a t  1:5,000 scale (Figure 3 ) .  

Rock Units 

Thirteen mappable units in the area of Figure 3 are described 

below in order of apparent age.  

Units 1-3  are  all members of the Coast Plutonic Complex and a re  

unrelated to mineralization. Coarse grained garnet-quartz-feldspar- 

biotite gneiss (Unit 1) of Mesozoic o r  earlier age occurs in restricted 

areas in the northeast and southwest quadrants of Figure 3 .  

Hornblende diorite and quartz diorite (Unit 2)  is coarse 

grained, equigranular and unfoliated to gneissic. 

crops near the ridgetop in the northeast corner of Figure 3,  but  is  

highly fractured and rubbly weathering in the gullies down below. 

It forms massive out- 

Quartz monzonite ( b i t  3) has been identified in only one out- 

crop near the western edge of t he  map -area. I t  is coarse grained, 

leucocratic and massive-weathering . 
Lapilli tuff (Unit 4 )  is  the earliest Miocene unit on the property.  

I t  occupies a roughly circular area 1 krn in diameter, with a "tail" to the 

southwest down Candy Gully. I t s  circular shape suggests that it was 
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intruded as a pipe. 

consists of 3-50 m m  diameter subangular fragments of diorite, gneiss, 

felsic volcanics, ra re  quartz porphyry and purple volcanics, in a grey 

clastic matrix. 

Pyrite tends to surround fragments, suggesting that the rock was 

largely unconsolidated at the time of pyritization. 

The rock has an over all greenish-grey c a s t ,  and  

Near i ts  margins the unit is commonly intensely pyritized. 

Quartz-feldspar-biotite porphyry (hereinafter abbreviated to QFB 

porphyry) of Unit 5 outcrops over much of East Gully. and par t s  of South 

and Main Gullies. 

evidence is inconclusive. 

quartz .  feldspar and biotite phenocrysts in a fine grained, pale green 

groundmass. 

minor quartz and/or  feldspar phenocrysts in a grey,  medium-grained, 

groundmass (Unit 5a).  Porphyry and subporphyritic phases are  distin- 

guished on Figure 3, although the presence of gradational contacts between 

them implies that they are simply textural variants and not separate 

intrusions. 

The stock is believed to post-date lapilli tuff ,  but 

It consists for the most part  of prominent 

Lower down in East Gully the unit is sub-porphyritic. with 

Both are  granodiorite in overall composition. 

Dacite dykes (Unit 6)  form a prominent swarm in South Gully 

and below elevation 1600 m in Main Gully. These dykes are  character- 

istically dark blue-grey, with feldspar and r a re  quartz phenocrysts in 

a flinty, siliceous matrix. 

disseminations and on fractures in most dacite dykes.  

Minor pyri te  and 'chalcopyrite occur as  

On the ridge top above Main Gully, a blue-grey feldspar porphyry 

stock (flow?) is  tentatively correlated with the dacite dykes.  

is far from certain, since the stock is some distance away from the dyke 

swarm, and in contrast to the dykes,  contains no sulphides. 

Correlation 

Dacite breccia (Unit 7) of variable description outcrops in a 

number of small isolated areas. It is  characterized by the presence of 
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angular diorite fragments in a. blue dacite groundmass. 

occurrence, in South Gully, contains very large diorite blocks surrounded 

by  pyritic dacite matrix. The breccia in Main Gully also contains abundant 

pyri te  (10-15%). 

disseminated pyrite and chalcopyrite. 

sulphides and no apparent intrusive matrix (possibly a fault breccia?).  

The breccia in Candy Gully also carries disseminated sulphides ( 3 - 4 %  

pyr i te ) .  

The largest 

The two lower breccias in East Gully contain traces of 

The upper breccia contains no 

Rusty weathering, sericitic quartz porphyry (Unit 8 )  forms a 

stock on the ridgetop above Main Gully and a small satellite stock at 

elevation 1850 - 1900 m on Main Gully. 

gully between Main and West Gullies indicates that pyritic quartz  porphyry 

dykes are  fairly abundant in lapilli tuff near the intrusive contact. 

rock contains 5% 2 - 3  m m  quartz eyes,  and 5% disseminated pyrite in a 

fine grained sericitic groundmass. 

on surface. 

Detailed mapping in an unnamed 

The 

The rock is largely leached of pyrite 

"Bughole" quartz porphyry dykes (Unit 9)  are  the most 

distinctive dykes on the property.  

northwesterly-trending swarm 500 m wide and at least 2 km in strike 

length. Individual dykes are  remarkably continuous along s t r ike.  Dips 

range from 55ON to vertical, and widths from 2 to 10 m. The dykes con- 

sist of large,  prominent quartz phenocrysts and blebs of leached 

kaolinite after feldspar in a creamy rhyolitic matrix. 

inated pyrite is present .  

Six o r  eight such dykes form a 

Up to 1% dissem- 

Surface manganese staining is characteristic. 

Feldspar-hornblende-(quartz') porphyry dykes (Unit 10) post- 

date bughole quartz porphyry dykes and form a dense swarm in the same 

general area. These dykes t rend predominantly northwest with moderate 
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to steep northeasterly dips.  

vertical. 

in composition and texture .  

phenocrysts in a feldspathic groundmass. 

sist  of fine grained, buff felsite and display slabby jointing parallel to 

the contacts. Clay alteration of feldspars (though not as  intense as in 

bughole porphyries) and chlorite alteration of mafics is  usually present.  

Mn staining varies from weak to intense. 

these dykes. 

A subordinate dyke trend i s  northeast anti 

Widths range from 1 to 50 m .  The dykes are somewhat variable 

Most consist of feldsparthornblendetquartz 

Narrow dykes commonly con- 

No sulphides are present in 

Lahar breccia (Unit 11) forms a prominent unit capping the 

ridge north of claims BZT 3 and 6. 

an oval-shaped area of some 4 sq km. 

vertical, whereas crude stratification within the unit is subhorizontal , 

It is roughly 600 m thick and covers 

Its  eastern contact is  essentially 

Localization of the breccia within a collapse caldera s t ructure  

The unit consists of subrounded cobble to boulder-sized is suggested.  

fragments of quartz diorite, gneiss, and lesser amounts of rock units 4 

through 10, in a poorly consolidated clastic matrix. Near the eastern 

margin conspicuous cobbles of pyritic quartz porphyry make up 4 %  of 

the fragments 

Shingly weathering bands of grey,  fine grained, air-fall tuff 

up to 5 - 10 m thick are  locally present .  

but  one such band was found in talus a t  elevation 1640 m ,  and another 

was seen in a cliff face at  elevation 2050 m. These bands a re  probably 

quite continuous along s t r ike.  

They a re  not shown on Figure 3 , 

Andesite dykes (Unit 12) a re  observed to cu t  all units except 

a late feldspar porphyry stock. 

more than 1 m wide, bu t  very continuous along s t r ike.  

These dykes are  generally narrow, no 

In contrast  to  
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earlier dykes,  their predominant trend is north-south. 

dacite dykes,  which they superficially resemble, these dykes are 

unmineralized and are  granular ra ther  than flinty. 

In contrast to 

Feldspar porphry (Unit 13) forms a small stock in lahar breccia. 

It consists of feldspar (+minor biotite) phenocrysts in a grey-green fine 

grained groundmass. Epidote blebs and Coast Range quartz  monzonite 

fragments are common in the vicinity of Candy Gully. Feldspar porphyry 

dykes in the vicinity of West Gully were mapped as Unit 13 but may belong 

to Unit 10. 

Age Dates 

Two samples of intrusive rock were submitted for age dating to 

Geochron Laboratories, Cambridge, Massachusettes. 

selected were from the earliest and youngest recognized intrusive phases. 

Results a r e  as  follows : 

Sample #78HKT91 

The samples 

QFB porphyry f r o m  elevation 1650 m at western edge 

of East Gully. K l A r  age determination on a highly 

chloritized biotite separate gave 13.921.5 m.y. 

Feldspar porphyry from elevation 1800 m near the 

northwest corner of Figure 3. 

gave 1 0 . 0 t 0 . 7  m . y .  

A whole rock age 

Sample #H163 



GEOCHEMISTRY 

G e n e r a l  S t a t e m e n t  
Some 439 samples  o f  s o i l ,  t a l u s  f i n e s ,  and  minor  

s i l ts  were c o l l e c t e d  a t  a sample  s p a c i n g  o f  100 m on  t r a v e r s e s  

which f o l l o w e d  e v e r y  100 m c o n t o u r  l i n e  ( F i g u r e  4 ) .  I n  areas 
of g r e a t e r  i n t e r e s t ,  sample s p a c i n g  w a s  r e d u c e d  t o  50 m b o t h  
h o r i z o n t a l l y  and v e r t i c a l l y .  

Some 79 r o c k  c h i p  samples  r e p r e s e n t a t i v e  of  t h e  

v a r i o u s  r o c k  t y p e s  and m i n e r a l  showings  were c o l l e c t e d .  

A l l  . s amples  were s u b m i t t e d  t o  Rossbache r  L a b o r a t o r i e s ,  

Burnaby and a n a l y z e d  by atomic a b s o r p t i o n  methods f o r  Mo, Cu, N i ,  

Co, Mn, F e ,  A g ,  Au, Zn and Pb .  S e l e c t e d  r o c k  c h i p s  w e r e  
a n a l y z e d  a d d i t i o n a l l y  f o r  W ,  F and B e .  A n a l y t i c a l  methods are 
d e s c r i b e d  i n  Appendix I .  

Resu l  t s 
R e s u l t s  f o r  i n d i v i d u a l  s amples  are t a b u l a t e d  i n  

Appendix I and are p l o t t e d  f o r  e a c h  anomalous e l e m e n t  i n  s o i l ,  
s i l t  and  t a l u s  f i n e  samples  on  1:10,000 scale anomaly summary 

maps ( F i g u r e s  5-11) .  

S t r o n g  s o i l  anomalies w e r e  r e g i s t e r e d  i n  t h e  

f o l l o w i n g  metals .  
T h r e s h o l d  Peak Values 

c u  250 ppm 2740 ppm 
Mo 10 142 
Mn 4000 +10000 
Pb 100 1340 
Zn 

Au 
Ag 

500 14200 
4 13 

100 ppb 600 ppb 

T h r e s h o l d  va lues  w e r e  a r b i t a r i l y  s e l e c t e d ,  b u t  

are c o n s i d e r a b l y  h i g h e r  (by  f a c t o r s  of 5 t o  10) t h a n  a v e r a g e  
metal c o n t e n t  of t h e  s u r r o u n d i n g  Coast P l u t o n i c  Complex. 

T h i r t y  r o c k  c h i p  samples  a n a l y z e d  f o r  t u n g s t e n  and  f l u o r i n e  
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re turned peaks of 1200 ppm h’ ‘(Sample 8HCT 123 from a quartz-pyrite shear 

vein) and 500 ppm F (sample 8HKT51 of pyritic QFB porphyry) .  

(1) A selected suite of 35 rock chip samples were analyzed for Bi . 
Of these,  3 exceeded 10 ppm and peak value w a s  44 ppm. 

association of Bi with Au was noted in the rock chips. 

An inconsistent 

Five anomalous environments are  indicated : 

1 .  The QFB porphyry stock (Unit 5 )  in East and Main Gullies is highly 

anomalous with respect to Cu and Mo. 

2.  The pyritic quartz porphyry (Unit 8) is anomalous in Au and moderately 

anomalous in Cu and Mo. 

3. Prominent Mn, Pb,  Zn and Ag soil anomalies coincide with the distribution 

of late acid dykes (Units 9 ,  10). The source of these anomalies is believed 

to be both the dykes themselves and late base metal shear veins which cut 

the dykes.  

4 .  The annular pyritic stockwork zone outlined on Figure 3 is characterized 

by soils which are  anomalous with respect to molybdenum, particularly along 

Main Gully and at  the head of West Gully. 

5 .  The dacite dyke swarm (Unit 6). has Cu and Zn soil anomalies associated 

with it at the south end of East Gully. 

----- - 
(l)Andre Panteleyev (pe r s .  comm.) reported the presence of the 

bismuth telluride tetradymite (Bi,Te,S), confirmed by  x-ray 
diffraction. in quartz porphyry near the former Kennco 
campsite. 
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ii 

C3mnosi t e  rock ch in  samD1es creneral’lv consi.st of some 

ten small fragments broken from Tinweathered outcrop with a steel 
hammer. Each fragment weighs some 50 qms. Sa-mples are placed 
in strong polythene bags and sealed wtth non-contaminating wire 
tabs. Samples are restricted to a single rock type and obvious 
mineralization is avoided. 

Soil, sediment and rock samples are packed securely in 
cardboard boxes or canvas sacks and dispatched by road or air. 
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SUMMARY OF SOME ANALYTICAL TECHNIQUES CURRENTLY IN USE AT 
ROSSBACHER LABORATORY 

- A ANALYTICAL TECHNIQUES FOR GEOCHEMICAL SAMPLES 

SAMPLE PREPARATION 

Packages of samples are opened as soon as they arrive 

at the laboratory and the bags placed in numerical sequence in 

an electrically heated sample drier (maximum temperature 7OoC). 

After drying soil and sediment samples they are lightly 

pounded with a wooden block to break up aggregates of fine 

particles and are then passed through a 35 mesh stainless steel 

sieve. The coarse material is discarded and the minus 35 mesh 

fraction replaced in the original bag providing that this is 

undamaged and not excessively dirty. 

Rock samples are expo.sed to the air until the outside 

surfaces are dry; only if abnormally wet are rocks placed in the 

sample drier. Rock samples are processed in such manner that 

a fully representative 1/2 g. sample can be obtained for analysis. 

The entire amount of each sample is passed through a jaw 

crusher and thus reduced to fragments of 2 mm. size or less. A 
- 

minimum of 1 kg. isthenpassed through a pulverizer with plates 

set such that 95% of the product will pass through a 100 mesh 
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ANALYTICAL PROCEDURES 

S i l v e r  
1. Scope - T h i s  procedure  cove r s  a r ange  of s i l v e r  i n  t h e  sample 

2 .  

3 .  

from less t h a n  .5 t o  1000 ppni 

Summary of Method - The sample i s  t rea ted  w i t h  n i t r i c  and per- 

c h l o r i c  acid mix tu re  t o  o x i d i z e  o r g a n i c s  and s u l p h i d e s .  The 

s i l v e r a e n  i s  present as p e r c h l o r a t e  i n  aqueous s o l u t i o n .  The 

c o n c e n t r a t i o n  i s  determined by atomic a b s o r p t i o n  spec t rophoto-  

m e t e r  

I n t e r f e r e n c e s  - S i l v e r  below 1 gamnia/ml i s  no t  very  s t a b l e  

i n  s o l u t i o n .  

v e n t s  s i l v e r  be ing  absorbed o n  t h e  glass con. ta iner .  

t i o n  must be completed on t h e  s a m e  day as t h e  d i g e s t i o n .  

Ma in ta in ing  t h e  s o l u t i o n  i n  20% p e r c h l o r i c  pre- 

Deterd.na-  

Samples h igh  i n  d i s s o l v e d  solids,  e s p e c i a l l y  calrziura, - 

T h i s  background absorbance.  cause  h i g h  background absorbance.  

must be corrected u s i n g  a n  a d j a c e n t  Ag l i n e .  

S i l v e r  AA S e t t i n q s  P.E.  290 

Lamp - .  Ag 

Cur ren t  4 m a  p o s i t i o n  3 

S l i t  7 A 

Wavelength 328149 D i a l  287.4 ~ 

Fue l  - a c e t y l e n e  - f l o w  - 1 4  

Oxidant - a i r  - f l o w  - 14  

Burner - t e c h t r o n  AB-51 i n  l i n e  

Maximum Conc. 3 t o  4x , 
, .  



~ 

\ vi . 

C a I. i br a t  i o n  

1. Set  1 gamma/ml t o  read 40 equivalent t o  20 ganma/gm 
r 

Factor 2 :i meter reading 

Check standar-ds 

4, 10, 20,' 40 ppm Ag in sample 

2. Se t  15 ganma/ml t o  100 equivalent t o  100 ppm 

... . Check standards 

408 100 pprn 

Factor d i r e c t l y  i n  ppm Ag 

3 .  Rotate burner  t o  maximum angle , 

Set  10.0 gamma/ml Ag t o  read 100 

Check standards 

Factor lox scale  reading 
I 

I 

i 

4. Samples higher than 1000 pprn should be re-analyzed by assay 

procedure 

5. Background correction for sample reading between 1 t o  5 ppn 

Calibrate  AA i n  s tep  1 

Dial wavelength t o  300 (peak) 

Read t h e  samples .again 

Subtract the background reading from the f i rs t  reading 

Standards 

1. 1000 garnma/ml. Ag - 0.720 ~ T L I  Ay2S04 dissolved i n  20 mls € 1 ~ 1 0 ~  

and d i l u t e  t o  500 m l s  

2 .  109 yanuna/nil Ag - 10 mls of above -k 20 m l s  HClO4, d i l u t e  t o  
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3 .  Recovery spiked s t a n d a r d  

5 ganut,n/riil A g  - 5 m l s  100 gamma/ml d i l u t e  t o  130 nls  w i t h  

" m i  xed " a c i d  

Workinq A?! S t a n d a r d s  

. Pipette .2, . 5 ,  1, 2, 5, 10 m l g  sf 100 yanlma/ml- and 2, 5 I d s  1.000 

ganuna/ml d i l u t e  t o  100 mls w i t h  20% H c l O 4 .  

48 lo, 20, 40, loo,  200, 4008 and  1000 ppm A g  i n  t h e  sample  .50 gm 

d i l u t e d  t o  10 m l s .  

Recovery  S t a n d a r d  

T h i s  e q u i v a l e n t . t o  t 

P i p e t t e  2 m l s  of .5 galima/ml Ag i n  m i x  a c i d s  i n t o  a sample and 

c a r r y  t h r o u g h  t h e  d i g e s t i o n .  

p p m  A g  f o r i g i n a l  sample c o n t e n t .  

T h i s  should g i v e  a r e a d i n g  of 20 / 

Follow t h e  g e n e r a l  geochemical p r o c e d u r e  for sample p r e p a r a t i o n  

and d i g e s t i o n .  

For l o w  a s s a y  Ag,  t h e  same p r o c e d u r e  i s  used. A g  i s  t h e n  c a l c u -  

lated i n  oz / ton .  . 

'1 ppm = .0292 oz/ton 

c o n v e r s i o n  factor 

o z / t o n  = .0292 x ppm A g  
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Zn Gcocheniical AA S e t t i n q  

LRmp Zn 

C u r r e n t  3 #3 S l i t  20A 

Wave l e n g t h  2133 D i a l  84.9 

Fuel  - Acety lene  Flow 14 

Oxidant  - Air Flow 14 

Burner - P.E. s h o r t  p a t h  90° . .  . 
Range 

0 - 20 ganuna/ml F a c t o r  4x - 0 t o  400 ppm 

0 - 50 ganuna/ml Fac to r  l o x  -0 t o  1000 p p m  

For Waters - Burner AB- 51 i n  l i n e  1 garruna/ml read 100 t o  g i v e  0 

t o  1000 ppb 

High  Zn Burner Bol ing  i n  l i n e .  Wavelength 3075. D i a l  250 S l i t  7A 

Fue l  14 A i r  14 .5  

0 t o  1000 gamrna/ml read 0 t o  20 Fac to r  400 x 

Pure S tanda rd  l o ,  000 gamma/nil 

1 gm Zn dissolved., H a 0 8  HCl,  HNO3, HC:l.O4, fumed t o  HClO4 - 
make up  t o  100 n i l s  H 2 0  

1000, 3.00 gamnia/ml. and 100 ml by d i l u t i o n  i n  20 % H C l 0 4  

0 t o  200 gamma/ml Zn u s e  combined CUR ~ i ,  CO, ~ b ,  Zn standards.  

P i p e t t e  

1, 2, 38 58 8, 10 m l s  of 10,000 garma/ml - d i l u t e  t o  100 n i l s  

w i t h  20% ~ ~ 1 0 4  t o  g i v e  

100, 200, 300, 500, soo, 1000 ganuna/ml Zn f o r  h i g h  standards 
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Co Geochemical. AA. Set t ing  

Lamp - 5 m u l t i  element 

C u r r e n t  10 #4 S l i t  2A 

Wavelength 2407 Dial 133.1 

Fuel  - Acetylene Flow 14 

Oxidant - A i r  Flow 14 
- 

Burner - AB 51 i n  l i n e  . ..,. 
I 

. Range 

0 - 10 gamma/ml read 100 Factor 2 x reading t o  230 ppm 

0 - 20 ganlma nil  read 100 Factor 4 x reading to  400 ppm 

Burner a t  maximum angle 

0 - 100 gamma/ml read 100 Factor 20 x reading t o  2000 ppm 

0 - 200 gamma/nl read 100 Factor 40 x reading t o  4000 ppm 

Standards - 1000 gamia/rnl 

1.000 gm cobalt metal dissolved i n  HCl,  HNO, and fumed into 

HC104, di lu te  t o  1 l i te r  

P ipe t t e .  

1, 2, 10, 20 m l s  i n t o  100 m l  vol f lasks diluted t o  mark 

w i t h  20% HC104 

T h i s  ,gives 

lo ,  20, 100, 200 gamma/ml co 

Mixed - combination standards of cu, N i ,  co, pb, Zn 

of 

1, 2, 5, 10, 20, 30, 508 80, 100, 150, 200 ganirna/rAl are used 

for cal ibrat ion 
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Lamp Multi e l r n i e n t  Ca, Ni, Co, Mn C r  

Cur ren t  10  #4 S l i t  7A 

Wave l e n g t h  4030.8 D i a l  4 2 5 . 2  

Fuel  - Acety lene  Flow 14.0  

Oxidant - A i r  Flow 14.0 

Burner - P.E. s h o r t  p a t h  (or  AB 50) 

Range 

0 - 100 gmuna/ml Fac to r  20x - 0 t o  2000 ppm 

0 - 200 ganmia/nil Fac to r  40x  - 0 t o  4000 ppm 

Burner 90 

0 - .lo00 ganuna/nll Fac to r  - 200x - 0 t o  2O,OOO pprii 

0 - 2000 gamma/ml Fac to r  400x - 0 to  40,000 p p m  

EDTA E x t r a c t i o n  - u s e  AB 51 in l i n e  

0 - 20 gamma/ml Fac to r  4x - 0 t o  400 ppm 

S t a n d a r d s  

F i s h e r  lO ,OO'O ganuna/nil ( ml) 

10x D i l u t i o n  1000 ganuiIa/nil 

P ippe t t e  

.5, 1, 2, 3, 58 38 10, rrd of 1000 gamnta/rtil 

2, 3, 5, 8, 10, 15, 20 1111 of 1 0 , O O O  ganuna/ml d i l u t e  t o  100 

2000 gamma/ml. 



- 

xi 

Mo Geocherdca l  AA S e t t i n q  

Lamp ASL H/C NO 

C u r r e n t  5 #S Slit 7A 

Wavelength 3133 D i a l  260.2 

F u e l  - A c e t y l e n e  

O x i d a n t  - N i t r o u s  o x i d e  Flow 14.0 

Flow 12:O t o  g i v e  1" red f e a t h e r  

Burner  - AB 50 i n  l i n e  .. . 
C a u t i o n  r e a d  t h e  o p e r a t i o n  u s i n g  N 2 0  and a c e t y l e n e  flame a t  

end  of g e n e r a l  AA p r o c e d u r e  

Range 

0 - 10 ganuna/ml F a c t o r  2x - 0 to  200 p p m  

R o t a t e  b u r n e r  t o  rnax. a n g l e  

0 - 50 gan!ma/ml Fa.ctor  10 x 0 t o  1000 p p m  
I 

0 - 100 garnma/ml F a c t o r  20 x 0 t o  2000 p p m  

S t a n d a r d s  1000 gamrua/ml .. 

D i s s o l v e  .750 p i s  Moo3 (acid molybdic)  w i t h  20 mls H20, 6 

lurtips NaCH, when a l l  d i s s o l v e d ,  add 20 m l s  HCl, d i l u t e  t o  530 rrds 

100 ganuna/ml - 10 x d i l u t i o n  

P i p e t t e  

.2, .5 ,  1, 2, 3, 5 ,  8, 10 mls of 100 gaetnia/ml 

2, 3, 5, 9, 10 rnls of 1000 ganuna/ml add 5 mls 3.9% AIC13 

and di lu te  t o  3-00 m l s  w i t h  20% HC104 

T h i s  g i v e s  

.2, .5, 1, 2, 3, 5,  €3, 10, 20, 30, 50, 80, 100 gamma/riJ &,u 
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Fe Geochem-ical AA S e t t i n q  

Lanip - Fc 

- Do not use n l u l t i  element Fe 

C u r r e n t  10 #4 S l i t  2A 

Wavelength 344-0.6 D i a l  31 7 . 5  

Fuel - Acetylene Flow 14.0 

Oxidant - A i r  Flow 14.0 

. .  

Burner - PE Short  Path 93' 

Range 

0 - 5000 garruna/nil 0.1 x % - 0 t o  10.0% 

. 0 - 10,C)OO gamma/ml 0.2 x % - 0 t o  20.0% 

Higher Fe - 10 x d i l u t i o n  

Standards 10,000 ganuna/ml ' 

Weigh 5.000 g r ~ s  i r o n  w i r e s ,  i n t o  beaker, add H20, HCl,  HNO3, 

HclO4, h e a t  t o  HClO4 funes.  Add.HC104 t o  100 mls + 1-03 ntls  

H20, warm, d i l u t e  t o  500 fills 

Pipette 

1, 5, 10, 20, 30, 50, 80 n i l s  10,000 g a n a i a / m l  d i l u t e  t o  100 

rnls with 20% ~ ~ 1 0 4  t o  g ive  

100, 500, 1000, 2000, 3000, 5000, 8000 ganuna/nLl t o  be 

equiva len t  t o  .2,  1.0, 2.0, 4.0, 6.0, lO.C%, 16.0% Fe i n  geochem 

sample 
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N i  Geochemic~ l  F A  S e t t i n y  

LFmp P . E .  H/C. N i  or r r i u l t i  e lement  Cu, N i ,  Co,  Mn, Cr 

C u r r e n t  10  #:;, S l i t  2A 

Wave l e n g t h  3415 Dial 312.5 

F G X e  - A c e t l y l e n e  Flow 14.0 

Oxidant  - A i r  Flow 14.0 

, Burner  AB 51 i n  l i n e  
. -.,. 

Range 

0 - 20 gamma/ml F a c t o r  4x - 0 - 400 ppm 

0 - 100 gamna/ml F a c t o r  20x - 0 - 2000 gamma 

45O 0 - 200 gamma/ml. F a c t o r  40x - 0 - 4000 ppm . 

0 - 500 gairmdml F a c t o r  1OOx' - 0 - 10,000 pprn 

N i  i n  wa te r s  and very  l o w  r a n g e s  

Wave l e n g t h  2320 D i a l  118 

Raiige 0 - 5 gamma/ml F a c t o r  lx - 0 - 100 ppm 

S t a n d x d s  10,000 gama/n~l-  

1.000 gm p u r e  N i  m e t a l  d i s s o l v e d  i n  HC1, HNO3, HC104. t o  

p c r c h l o r i c  fumes, d i l u t e  t o  100 n i l  H20 

1000 gcwna/ml and 100 ganw&il S u c c e s s i v e  l o x  d i l u t i o n s  i n  2Q% HC 

I, 2, 5, 8, 10 n i l s  of 100 ganuna/nll 

2, 5, 9, 10 mls 1000 garrcma/ml 

2, 5,  8, 1 0  m l s  10,000 ganuna/ml - d i l u t e  t o  100 m l s  i n  20% 

HC104. T h i s  g i v e s  

I., 2, 5, 8, 10, 20, 50; 90, 100, 200, 500, 300, 1009 gx. ,/ml 
d 

Combined S t a n d a r d s  - Cu, N i ,  Co,' Pb, Zn i s  used  as workiilg 

s t a n d a r d  



Cu Geocliernical AA S e t t i n q  

Lam? S i , i q l  e Cu or 

5 m u l t i  e lement  

C u r r e n t  10  for m u l t i  e lement  #4 S l i t  7A 

4 for s i n g l e .  #3 S l i t  7A 

Wavelength 3247 D i a l  280 

Burner Techt ron  AB 51 (For Cu i n  n a t u r a l  waters) 

P.E. S h o r t  Pa th  (For geochem) 

Fue l  Acety lene  F l o w  14 

O x i d a n t  A i r  Flow 1 4  

. ..,. 

Range 

0 - 5 gamma/nil Fac to r  l x  t o  100 ppm (for l o w  Cu) 

0 - 20 gmia/ml Factor 4x t o  400 ppm 

Burner 90 

0 - 200 gamma/ml F a c t o r  40x t o  4000 ppm 

Wavelength 2492 D i a l  147 

Burner i n  l i n e  

Range 

0 - 1000 gamma/ml Factor 200x t o  20,000 p p m  

! 

0 - 2000 gamma/ml Factor 400x to 40,000 p p m  

Higher range t h a n  40,000 p p m  r e q u i r e s  l o x  d i l u t i o n  

Standards 

10,000 gamma/ml 

1.000 gm m e t a l  powder, H20, HC1, HNO3 u n t i l  d i s s o l v e d ,  add 

H C l O 4  0 fume d i l u t e  t o  100 m l s  



1900 gamma/ml lox d i l u t i o n  above i n  20% F1C1O4 

2090 gariuim/ml 20 r d s  10, 000 g’anuna/nl - dilute to lG0 r n l s  i n  

2i>”/0 HC104 

100 gamnia/nil lox d i l u t i o n  LOO0 gamma/ml dilute to 100 mls i n  

200 gamma/ml lox d i l u t i o n  2000 ganuna/nLl d i l u t e  t o  100 m l s  i n  

20% HclO4 

Pipet te  

1, 2, 3, 5 ,  8, 10 mls 100 gamma/ml - d i l u t e  t o  100 rnls w i t h  



wi 

Lariip ASL ii/c P'O 

C u r r e n t  5 nia S l i t  7A 

Wzve l e n g t h  2833 D i a l  233 

F u e l  - a c e t y l e n e  Flow 14  

Oxidan t  - a i r  Flow 14 

. .. . Burner  AB 51 i n  l i n e  

Range 

0 - 20 g a m a / m l  t o  read 0 t o  80. F a c t o r  5x 0 t o  5G0 ppm 

0 - 200 gaiWita/fitl t o  read 0 t o - 6 0 .  F a c t o r  50x 0 t o  5000 ppm 

S t a n d a r d s  - 10, OOO gamma/nl 

1.000 pure metal, d i s s o l v e d  i n  11~03, fumed. t o  I iClO4 ritakc u p  

t o  100 n i l s  i n  20% HClO4 

,3.000 ganma/ml and 100 garitriia/ml S u c c e s s i v e  lox d i l u t i o n s  i n  

20% ~ ~ 1 0 4  

P i p e t t e  

. 1, 2, 5 ,  8, 10 mls 103 gartlma/nil 

2, 58 0 
0 # 20 mls 1000 gmmta/ml d i l u t e  t o  133 m l s  i a  20% 

H C l O c  t h i s  g i v e s  



xvii 

\? i n  Soi1.s and S i l t s  

Reagents and anparatus 

T e s t  t ube2  - v’rex d i s p o s a b l e  

T e s t  t u b e s  - screw c a p  

Bunsen Burner  

F l u x  - 5 p a r t s  Na2C03 

4 p a r t s  N a C l  . .  

1 p a r t  K N 0 3  p u l v e r i z e d  t o  -80 mesh 

7% SnC12 i n  SO% HC1 

20% KSCN i n  H20 

E x t r a c t a n t  - 1 p a r t  t r i - n - b u t y l  p h o s p h a t e  

9 p a r t s  - c a r b o n  t e t r a c h l o r i d e  

S t a n d a r d s  

.18 gnis Na2W04 2H20 d i s s o l v e d  i n  HZO, make u p  t o  100 mls 

100 ganma/inl, 10 gartima/ml by d i l u t i o n  

S t a n d a r d i z a t i o n  . 

P i p e t t e  -58 l8  2, 38 - 5 8  88  10 ~ i l  of 10 gamma/i.r;l 

and  1 - 5 8  2 mlS of 100 gamma/ml - d i l u t e  t o  10 n;ls 

c o n t i n u e  from s t e p  #4 

A r t i f i c i a l  colors - Nabob p u r e  Lemon E x t r a c t ,  d i l u t e  w i t h  1:l 

e t h a n o l  and w a t e r  t o  match. T i g h t l y  seal t h e s e  f o r  permanent  

s t a .ndards  

P r o c e d u r e  

1. Weigh 1.0 gram scmple8 add 2 gnt flux# m i x  



xviii 

2. S i n t e r  i n  r o t a r y  for 2 t o  3 m i n u t e s  ( F l u x  d u l l  r e a d  for one  

rc n l i n u t e )  

s i t  o v e r  n i g h t  

4. S t i r .  c rush .  and m i x .  L e t  sett le 

5. Take 2 ml a l i q u o t  i n t o  screw cap test t u b e  

6. Add 7 m l s  SnC12. h e a t  i n  h o t  water b a t h  for 5 minu tes  (80.0C) I 

7. Cool t o  less t h a n  15OC 

8. Add 1 ml 20% KSCN, m i x  ( i f  lerrcmon ye l low;  compare color 

s t a n d a r d  lox) 

9. Add 3 m l  e x t r a c t a n t , . c a p ,  shake v i g o r o u s l y  1 minu te  

10. Compare color 



xix 

i 

! 

I io l  -, b-?eiiua i n  :?a tCr  Far,,pl.c.q 

1.. T x a n s f c r  50 nils t o  1 2 5  separatory Zunnel 

2 .  Add 5 nil .2% ferric chloride i n  conc HC1 

3 .  Add 5 m1.s of mixed KSCN and  SnC12 

4. Add 1 . 2  m l s  i s o p r o p y l  ether, s h a k e  for 1 minute ,  an6  allow 
, 

phases t o  separate 

5. D r a i n  off water 

5. Compare t h e  color of e x t r a c t a n t  

2, mls of 10 gartuna/ml d i lu te  t o  50 mls w i t h  d e m i n e r a l i z e d  H20,  
- 1 

c o n t i n u e  step #2. 

T h i s  e q u i v a l e n t  t o  L 

methano l  t o  niatch. Seal  t i g h t l y  

SnC12 - 15% i n  -15% HC1 

3G0 gin S I I C I . ~  . 2H20 $. 390 mls HC1, u n t i l  SnC12 d isso lved  

d i l u t e  t o  2 l i ters  

KSCN - 5% i n  1120 

M i x e d  SnC12 - KSCN 

3 pat ts  SnC12 t o  2 p a . r t s  6 C N  



Watcr Samples Run for AA 

1 .  cu - 2 cjamxm/rrtl r e a d s  3 0  scale  therefore l u n i t  = 2 5  pp!> 

2. Zn - 1 ganam/nil  reads full scale therefore 1 u n i t  = 10 pyl3 

3. N i  - 2.5 ganuna/ml r e a d s  50 scale therefore 1 u n i t  = 50 ppb 

Burner: long s l o t  t e c h t r o n  burner  i n  l i n e  

xxi 

Sulpha tc  i n  Natural. Waters 

. 1. pipette 0.5 m l  s u l p h a t e  r e a g e n t  m i x  i n t o  a colorimetric t u b e  

2 .  Add 5 nl w a t e r  sample and m i x  

3 .  Read a t  343 w a g a i n s t  a demine ra l i zed  water blank 

' 4 .  Read again a t  4CX9Wand s u b t r a c t  f r o m  s u l p h a t e  r e a d i n g  

5. Cal-culate  ppm s u l p h a t e  from t h e  graph , 

Reaqent 

D i s so lve  54 grams r e d  mercu r i c  oxide (J .T .  Ba?rer  2620- Can Lab) 

. i n  185 m l  70% p e r c h l o r i c  acid and 20 ml H20, shake for one hour .  

Ad.d 46.3 grams ferric perchlorate r Fe(ClO4)3 . 6H20 I 
(GFS 39) and 47 grams aluminum p e r c h l o r a t e  L A1 (C104.)3 . CJH201 
(GFS 2)  Add 400 m l  w a t e r  t o  dissolve, let sett le overn ight ,  decan t  

i n t o  b o t t l e  and make to. 1 l i ter  

i 



xxii 

water i n  a ?lass h e a k e r  to a w s t v  c o n q i s t m c v .  Derni-neralized 

water is used for this purpose as it has a l o w  buffer capacity 

and thus does not influence the pH of the sample. Measurement 

is made with a Fisher Acument pH meter. Electrodes are stored 

in buffer overnight. A 30 minute warm up time is allowed for 
the instrument each morning. A 10 ml aliquot is taken from 

water samples for pH measurement. 

ROSSBACHER LABORATOPY 

i 



APPENDIX 11 
STATEMEM O F  COSTS 

Hoodoo Cheek  BZT 1-9 
S m a y  06 Wohh - G e o c h e m i c a l  Sampfing E G e o L o g i c a l  Mapping 

P e h i u d  0 6  Wohk - A U g U i  27 - Sep- t t tnbm 6 ,  1978 
P m  onneL 
C.J. Hodghon, P.Eng.,  601  - 535 ThUheou SLteeX 

1 1  dayh @ $ 1 3 8 . 4 3 / d a y  
B.W. Kyba,  G e o l o g h X ,  601  - 535 ThUheow S f i t e X  

I 1  dayh  @ $lOl .OO/day  

1 1  dayh @ $ 5 3 . 2 5 I d a y  

1 1  dayh @ $ 3 7 . 5 7 I d a y  

V a n c o u v m ,  B .  C .  

V a n c o u v m ,  €3. C . 

W i n n i p e g ,  M a n i t o b a  

W e ~ i  Wancouvetl, 8 . C .  

B.J .  P a d ,  S e L O h  h h h . & l d ,  7 - 503 Cohydokt AVeMLte 

J .R .  Candy,  J u L o h  A b h h i n b n t ,  2426 Lawnon Avenue  

Room a n d  B o a d  
4 4  dayh  I3 $ 25.00Iman d u y  

G e o c h d c a l  A d y 6 ~  - R o b h b u c h m  L a b o m t o n y  - Bwrnaby ,  B . C .  
A d y h h  doh Ma, Cu,Ni, Co, Mn, Fe,Ag, Zn, Pb,W,Bi ,  Au 
Inv. # 9 0 1 3 ,  incetding 6ne&kt 

T h a l z n p o h t a t i o n  
Wancouvetl I h h n d  Helicopttehs L t d .  - S i d n e y ,  B . C .  
Inv.  #15678,15689,15690,12715 
W e ~ i  C u a i  kitl Sehvicu L i d .  - Vancouven, B.C .  
Inv.  #35631 

K I h  Age DeX*etuhiMationh 
Kturuegeh E Y t t e h h p h i n e ~ ,  Inc. - Cambhidge ,  CT. 
Inv.  #6127 ( 2  n a m p l u )  

Dna@ing and R e p o h t  P n e p m a t i o n  

$ 1 , 5 2 2 . 7 3  

I ,  1 1  I ,oo 

585.00 

413.27 

I ,  1 0 0 . 0 0  

1.678.20 

4,158.00 

576 .00  

575.00 

400.00  

Wonk .to be appfied - BZT #1-9  i n h i v e  - I Yem 



APPENDIX I l l  

CONTRACTOR'S INVOICES 



" 
GEOCHEMICAL ANALYSTS 81 ASSAYERS 

2225 S SPRINGER A V E . ,  
BURNABY,  B .  C.  
C A N A D A  

A R E A  CODE: 604 
I : TELEPHONE: 299-6910 

ITEM D ESC R I PT I 0 N 

S o i l  prep. 
Rock prep 

0020 
1.00 

I 

TERMS - N E T  30 D A Y S  

SU B-TOTAL TOTAL 

I /, 



i 
2 H E L l C O r  'ERS LTD. - . .". "W.. ---- -._ .. .- h B l A  VBL 356 TELEPHONE 656-3987 

+lM,€* I !  

- p i T r - , y p - -  .; - r.C,-.- 
REFERENCE - . . . , A , ,  --> 

I *--. :-l -.-, ,' 
19- FLYING SERVICE FOR MONTH OF i- - .a- - 5 - 

A S  P E R  A T T A C H E D  FL IGHT INVOICES 

7.- - * -,. 
REG No C F  ' *  HELICOPTER TYPE 1 -  

BALANCE FORWARD 

* I P E R  H R  H O L R S V . ~  H .  F L E -  G! 8 ?= ' I " - r  

CREW EXPENSES 

ADDITIONAL CHAfi 

L 
. L . . O .  , .r.. Fa.". . . . - . - - 

TOTALCHARGES 1 9  1 * 512. 
\r d 

TERMS. 30 DAYS NET I 
Intrrrsf  at 1%'; prr  month (18 per cent per annum) charprd on ocerdur accounts. 

This company complies with the CODE OF ETHICS of the Hellcopter Assoclatlon of Amerlca 

^ _ _ .  - --- - - -  - - - - -  _--_ --  -- - - - .  - 



.f,t- ~ U V E R  ISLAND H E L I C O ~ E R S  LTD. 
.- P 0 B O X  2095 S I D N E Y  B R I T I S H  C O L U M B I A  VBL 356 TELEPHONE 656-3987 

' lust' . ' I  2 ,  
I ,  

c r y n  1 
FLYING SERVICE FOR MONTH OF -L& - A 7  7 ,  * 19- 
A S  P E R  A T T A C H E D  FLIGHT INVOICES 

HELICOPTER TYPE 3-s- y''7' REG No C F  L'' 

BALANCE FORWARD I 

___ H O L R S  

- Hob 

t I I I I 
1 I I 

TERMS: 30 DAYS NET 
Interest  at Is5 per month (18 per cent per annum) charged on overdue accounfs. 

n 

i 

! 

! 

This company complies with the CODE OF ETHICS of the Hellcopter Assoctatlon of Amerlca. 

- ---. . -- - - - . -  
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GEOCHRON LABORATORIES DIVISION 

24 BLACKSTONE STREET 0 CAMBRIDGE, MASSACHUSE~S 02139 0 (617) 876-3691 

Date 4 TeTember 197s 
c i  3 ;  Invoice No. - -, 

IMPORTANT: A l l  invoices are due and payable as of the date of issue. Al l  balances outstanding after 30 days will incur 
interest charges of 1.5% per month (18% Annual rate) from the date of issue of the invoice. Accounts in arrears by 90 days 
or more will not be further serviced until paid and may be subject to collection procedures at our option. 

Yours v e r y  t r u l y ,  

KNOWLTON REALTY LTD. 

Ralph V .  Kopp 
P r o p e r t y  Manager 



APPENVIX I V  

N A M E  

ADDRESS 

EVOCATION 

E X P E R I E N C E  

STATEMENT O F  QUALIFICATIONS 

J.R.  Candy 

2426 L u o n  Avenue  
W e s t  vancouveh, 8.C. 

16.t 6 2nd y e a n  S c i e n c e  l e a d i n g  60x a b i o l o g y  ma jox ,  
c o m p l e t e d  Ln May 1977 
C a p i h n o  C o U e g e  

1977 J.C. S t e p h e n 4  E x p l o u o n  - pJ~O6pe&O1~/eXped i toh  
1977 &lAX P o t a h  Limited - coke 6 p M e h  
1976 V.C. S y n d i c a t e  - g e o l o g h t  asnhisbnt  

STATEMENT O F  QUALIFICATIONS 

NAME B.J. P a d  

ADDRESS 7 - 503 Coqdon Avenue 
W i n n i p e g ,  Manitoba 

EVUCATTUN BSC. G e o l o g y  1976 - UnivehSLQ 06 WUtW O&VLLO 
Msc. Candidate in G e o l o g y  - UnivmLQ 06 Manitoba - 
e x p e c t e d  da.2~ 06 completion M a y  1979 

EXPERIENCE 1977 UnivehSLQ 06 Manitoba - G X U ~ U L Z ~ ~  k b h m  
1976 U n i ~ e h ~ . & j  06 Manitoba - GhadLcate k6iAm 
1975 Union C h i d e  - G e o l o g h t  
1974 On&vri,o V i v h i o n  06 Mines - JWciok  Ab6hfm.t 
1973 O n t a h i o  V i v h i o n  06 Mines - J u n i ~ l L  k b h h d  



NAhIE 

EDUCATION 

EXPERIENCE 

STATEMENT OF QUALIFICATIONS 

B.W. Kyba 

F o u r  y e a r  BSc i n  G e o l o g :  Uni r s i t y  

Geo log i s t ,  B r a s c a n  R e s o u r c e s  - 1 9 7 4  

G e o l o g i s t ,  P e c h i n e y  D e v e l o p m e n t  L t d .  - 
1975- 1976 

f A lb  r t  

S t a f f  G e o l o g i s t ,  AMAX ! , I i n e r a l s  E x p l o r a t i o n ,  
1 9 7 6  P r e s e n t  








