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S U I W R Y  AND CONCLUSIONS 

The Vanarsdol l  P rope r ty  was d iscovered  i n  1966 by a 

crew o f  t h e  Usk Prospec t ing  Program. A group of 84 claims and 

one f r a c t i o n  w e r e  s t a k e d  i n  t h e  f a l l  of 1967.  

Molybdenum geochemical anomalies occur  a long  t h r e e  m i l e s  

of t h e  south  s lope o f  M t . .  Vanarsdol l .  Molybdenite m i n e r a l i z a t i o n  

w a s  found i n  ou tc rop  a t  t h e  headwaters  o f  Newton Creek and i n  

south  f lowing  t r i b u t a r i e s  o f  Deep Creek. The molybdenite i s  

a s s o c i a t e d  wi th  quartz-mica v e i n s  and a p l i t i c  dykes w i t h i n  a zone 

of i n t e n s e  s h e a r i n g  t r e n d i n g  nor thwes t .  Elsewhere i n  t h e  p r o p e r t y  

occas iona l  f l a k e s  o f  molybdenite a r e  found i n  q u a r t z  b i o c i t e  v e i n s  

i n t r u d e d  a long  widely spaced j o i n t s .  Most o f  t h e  p rope r ty  i s  

u n d e r l a i n  by a whi te  b i o t i t e  g r a n i t e  i n t r u d e d  i n t o  T r i a s s i c  s e d i -  

n e n t a r y  and vo lcan ic  rocks  of t h e  Takla Group. The sediments and 

vo lcan ic s  ou tc rop  on t h e  northwest  and s o u t h e a s t  p o r t i o n  of t h e  

p r o p e r t y .  Loca l ly ,  a long  shea r  zones exposed i n  c r e e k  beds, t h e  

g r a n i t e  e x h i b i t s  i n t e n s e  a r g i l l i c  and K-feldspar a l t e r a t i o n .  The 

geochemistry h a s  o u t l i n e d  s e v e r a l  anomalous a r e a s .  

- 
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INTRODUCTION 

Locat ion and Access 

The p r o p e r t y  i s  s i x  m i l e s  n o r t h e a s t  of  Terrace,  B . C .  

on t h e  sou th  f l a n k  of  M t .  Vanarsdol l  a t  l a t i t u d e  56"36'  and 

long i tude  128'31' .  The lower p a r t  o f  t h e  p r o p e r t y  is  a c c e s s i b l e  

by a g r a v e l  road from Ter race  t o  t h e  water reservoir  n o r t h  o f  

town. 

. .  

Proper ty  

A group o f  84 c la ims  and one f r a c t i o n  w e r e  s t aked  

~ 

between Augus t  25th and A u g u s t  28th. 1967 t o  cover an a r e a  o f  

anomalous s i l t s  and wa te r s  i n  c r e e k s  d r a i n i n g  t h e  south  slope o f  

&It. Vanarsdol l .  The c l a im group s t r a d d l e s  t h e  Skeena-Onineca 

Xining Div i s ions  bo rde r .  The c la ims  w e r e  recorded  i n  Ter race  on 

Septeniber 1st. 1967. A l o c a t i o n  map f o r  t h e  claims i s  shown i n  

F igure  2 .  The r e l a v a n t  d a t a  for t h e  c la ims  are given i n  Appendix I. 

i 
! 

i 
I 

Topoqraphy, Veqeta t ion  and Climate 

The p r o p e r t y  l ies  on a rugged, h e a v i l y  t imbered s l o p e  

t y p i c a l  o f  t h e  Coast Range phys iographic  province  betweer. 1000 

and 4300 fee t  e l . eva t ions .  The topography is c o n t r o l l e d  by two 

s'ceeply d i p p i n g  sets o f  j o i n t s  and one sha l low d ipp ing  set  which 

g i v e s  t h e  slope a t e r r a c e d  pa t te rn  wi th  steep c l i f f s  and i n t e r -  

vening f l a t s .  B e l o w  t h e  3500 f o o t  l e v e l  the p r o p e r t y  i s  b lanketed  

by heavy t imber  c o n s i s t i n g  o f  hemlock, 

growths of b luebe r ry  bush. Above 3500 feet ,  pa t ches  o f  dwarfed 

spruce  and alpine meadows are common. The annual p r e c i p a t i o n  for 

f i r ,  and cedar  wi t? ,  under- 
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t h e  a r e a  averages 70 inches .  Snow remains a t  h igher  e l e v a t i o n s  

u n t i l  t h e  end o f  June and i n  t h e  deeply  i n c i s e d  c reeks  u n t i l  t h e  

end of  J u l y .  

SUWNARY OF WORK W N E  I N  1967 

Work on t h e  p r o p e r t y  was s t a r t e d  on September 3rd,1967. 

The work c o n s i s t e d  o f  geochemical s o i l  sampling along t h e  c l a i m  

l o c a t i o n  l i n e s  and on a d e t a i l e d  g r i d  cen te red  near  t h e  head 

wa te r s  of Newton Creek. I n  t h e  d e t a i l e d  g r i d ,  compass and cha in  

l i n e s  w e r e  spaced a t  400 f o o t  i n t e r v a l s .  The sanipling on both t h e  

c l a im l o c a t i o n  l i n e s  and on t h e  g r i d  was spaced a t  200 f o o t  i n t e r -  

v a l s .  A t o t a l  of 675 geochemical samples w e r e  c o l l e c t e d .  The 

r e s u l t s  and l o c a t i o n s  of t h e  geochemical samples are shown i n  

F igure  6 .  Geological  mapping w a s  conf ined  a long  t h e  c reek  bed 

near  t h e  head waters of Newton Creek. 

An x-ray h o l e  48 f e e t  long w a s  d r i l l e d  a t  s t a t i o n  18 

(See Figure  5 ) .  Only f i v e  feet o f  badly  f r a c t u r e d  rock  w e r e  

recovered .  The r e s u l t s  o f  t h e  1967 geochemical sampling program 

o c t l i n e d  a r e a s  of s i g n i f i c a n t  M o  anomalies which warranted f u r t h e r  

work i n  1968. 

LJORK DONE I N  1968 

Between August 1 9 t h  and 25th. 1968, work on t h e  p r o p e r t y  

c o n s i s t e d  o f  g e o l o g i c a l  mapping and p rospec t ing .  The o b j e c t i v e  

of t h i s  work w a s  t o  o u t l i n e  a r e a s  of v i s i b l e  surface MoS, miner- 

a l i z a t i o n  i n d i c a t e d  by t h e  widespread geochemical anomal’ &es. 



REGIONAL GEOLOGY 

The p r o p e r t y  i s  on t h e  e a s t e r n  f l a n k  o f  t h e  Coast Range 

i n t r u s i v e  complex near  i t s  c o n t a c t  w i th  T r i a s s i c  sedimentary and 

vo lcan ic  rocks  o f  t h e ' T a k l a  Group. Seve ra l  i n t r u s i v e  f a c i e s  o f  

t h e  Coast Range complex r ang ing  i n  composition from d i o r i t e  t o  

g r a n i t e  have been mapped i n  t h e  a r e a .  The age r e l a t i o n s h i p  o f  t h e  

var iol ls  phases  a r e  n o t  w e l l  known. 

GEOLOGY O F  THE VAIGARSDOLL PROPERTY 

I 

The p r o p e r t y  w a s  mapped on a s c a l e  o f  1" = 500 fee t  

(See Figure  4 ) .  A s m a l l  a r e a  a t  t h e  head wa te r s  o f  Newton Creek 

w a s  mapped on a s c a l e  o f  1" = 100 f e e t  (See F igure  5 ) .  Claim 

l i n e s  l o c a t e d  by cha in  and compass and f lagged  a t  100 f o o t  i n t e r -  

v a l s  provided t h e  b a s i c  c o n t r o l .  

Volcanic  and Sedimentary Rocks 

Triassic  sedimentary and v o l c a n i c  r o c k s  o f  t h e  Takla  

Group o u t c r o p  on t h e  no r the rn  and e a s t e r n  p o r t i o n s  of t h e  p r o p e r t y .  

S n z l l  r o o f  pendants  and x e n o l i t h s  occur throughout  t h e  p rope r ty .  

They c o n s i s t  o f  banded t u f f s ,  conglomerates and a r g i l l i t e s .  The 

e l o n g a t i o n  o f  fragments observed i n  t h e  conglomerate i n d i c a t e  

t h a t  t h e  sedimentary and vo lcan ic  sequences have undergone p l a s t i c  

deformation near  t h e i r  c o n t a c t s  wi th  t h e  i n t r u s i v e  mass. 

Iqneous Rocks 

Three i n t r u s i v e  rock  t y p e s  have been mapped i n  t:-.e a rea :  

b i o t i t e  g r a n i t e ,  a p l i t e ,  and b a s a l t .  The b i o t i t e  g r a n i t e  i s  by 

f a r  t h e  predominant rock type .  It v a r i e s  i n  c o l o r  from l iy t  grey  
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t o  buf f  and i n  t e x t u r e  from medium g ra ined  equ ig ranu la r  t o  

p o r p h y r i t i c .  B i o t i t e  i s  t h e  on ly  mafic c o n s t i t u e n t  and v a r i e s  

i n  m o u n t  from 2 t o  8 p e r c e n t .  The p o r p h y r i t i c  v a r i e t y ,  seen  

on ly  i n  a few outcrops ,  c o n t a i n s  p ink  p o i k i l i t i c  po rphyrob la s t s  

o f  K-feldspar up t o  & inch  i n  l e n g t h  and g e n e r a l l y  c o n t a i n s  less  

b i o t i t e  ( 2  - 3 p e r c e n t )  t h a n  t h e  more common equ ig ranu la r  b i o t i t e  

g r a n i t e .  The t e x t u r a l  and composi t ional  d i f f e r e n c e s  i n d i c a t e  t h a t  

i) e i t h e r  two phases  of g r a n i t e  are present  or t h a t  ii) f a u l t i n g  

has  brought  d i f f e r e n t  l e v e l s  of t h e  same i n t r u s i v e  mass a d j a c e n t  

t o  each o t h e r .  
- 

Severa l  ap l i t e  dykes have been mapped. They r ange  i n  

width from less t h a n  1 i n c h  t o  2 feet and a r e  g e n e r a l l y  i n t r u d e d  

a long  j o i n t s  i n  t h e  b io t i t e  g r a n i t e .  They have a f i n e  g r a i n e d  

t e x t u r e  and l i t t l e  o r  no maf ics .  

B a s a l t  dykes r ang ing  i n  width from a few inches  t o  four  

fee t  occur throughout t h e  p rope r ty .  They a r e  da rk  brown, u n a l t e r e d  

and f i n e  g ra ined .  They i n t r u d e  a l l  rock  t y p e s  i n  t h e  a r e a  and 

t h e r e f o r e  r e p r e s e n t  t h e  l a s t  p e r i o d  o f  i n t r u s i v e  a c t i v i t y .  

STRUCTURAL GEOLOGY 

The dominant s t r u c t u r a l  f e a t u r e s  i n  t h e  map a r e a  a r e  

f a u l t i n g  and j o i n t i n g .  Three main d i r e c t i o n s  o f  f a u l t i n g  have 

been recognized:  i) N 3 0  E, ii) N70-80 W, and iii) due n o r t h .  All 

t h r e e  f a u l t  d i r e c t i o n s  a r e  r e f l e c t e d  by t h e  d ra inage  p a t t e r n  w i t h i n  

t h e  properLy. Because o f  t h e  absence o f  s t r u c t u r a l  marker h o r i -  

zons, t h e  r e l a t i v e  anount and d i r e c t i o n  of displacement  a long  t h e  
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f a u l t s  could n o t  be determined.  The most conspicuous f a u l t  mapped 

occurs  a t  t h e  headwaters of Newton Creek.  A t  t h i s  l o c a t i o n  t h e  

f a u l t  t r e n d s  north-northwest  and i s  marked by a zone o f  i n t e n s e  

a r g i l l i c  and K-feldspar a l t e r a t i o n  wi th  a s s o c i a t e d  molybdenite 

m i n e r a l i z a t i o n .  

Three dominant j o i n t  sets have been mapped: i) N70W/20S, 

ii) N30E/vertical ,  iii) Due n o r t h / v e r t i c a l .  The l a s t  two sets 

correspond c l o s e l y  with two shea r  d i r e c t i o n s  i n  t h e  proper ty ,  

i n d i c a t i n g  t h a t  f a u l t i n g  took  place mainly a long  p r e - e x i s t i n g  

j o i n t  p l anes .  The j o i n t s  probably r e p r e s e n t  normal c o o l i n g  j o i n t s  

SULPHIDE MINERALIZATION 

Molybdenite, p y r i t e  and c h a l c o p y r i t e  are t h e  su lph ide  

mine ra l s  found on t h e  p rope r ty .  

Molybdenite occur s  a s  f i n e  f l a k e s  a s s o c i a t e d  w i t h  mica 

and q u a r t z  i n  v e i n s  r a n g i n g  from 1/16" t o  1 / 2 " .  L e s s  commonly, 

i t  occur s  a long f r a c t u r e s  i n  a p l i t i c  dykes which i n t r u d e  t h e  

b i o t i t e  g r a n i t e .  

A t  t h e  headwaters  of Newton Creek, molybdenite was no ted  

i n  a h e a v i l y  sheared  zone over  a h o r i z o n t a l  d i s t a n c e  of 2000 fee t .  

V i sua l  e s t i m a t e s  a t  tnis l o c a t i o n  range  f r o m  n i l  t o  0.03% MoS2. 

The l a t e r a l  e x t e n t  of t h e  m i n e r a l i z a t i o n  i s  n o t  known because o f  

overburden. 

Elsewhere i n  the p rope r ty ,  sporadic f l a k e s  o f  Nos2 

occur i n  quartz-mica v e i n s  f i l l i n g  f l a t ,  wide ly  spaced j o i n t  

f r a c t u r e s .  
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‘rile d i s t r i b u t i o n  o f  n;olybclenite m i n e r a l i z a t i o n  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  MoS2 was noted  on ly  i n  shear  zones 

and a long  j o i n t  f r a c t u r e s .  

Chalcopyr i te ,  i n  trace amounts, i s  sometimes a s s o c i a t e d  

wi th  molybdenite.  P y r i t e ,  i n  accessory  amounts, g e n e r a l l y  less 

than  0.5%, occurs  i n  a l l  rock  t y p e s .  
. ,  

ALTERATION 

A r g i l l i z a t i o n ,  K- fe ldspa th i za t ion ,  c h l o r i t i z a t i o n ,  

e p i d o t i z a t i o n ,  

throughout  t h e  p r o p e r t y .  

and s i l i c i f i c a t i o n  have been noted i n  vary ing  degrees 

Molybdenite m i n e r a l i z a t i o n  shows a s t r o n g  r e l a t i o n s h i p  

both  i n  grade  and e x t e n t  t o  a r g i l l i z a t i o n ,  K-fe ldspa th iza t ion ,  and 

s i l i c i f i c a t i o n  (as q u a r t z  v e i n s ) .  The amount o f  molybdenite i n  

quartz-mica ve ins ,  a s  w e l l  a s  t h e  ve in ing  i n t e n s i t y  i s  h i g h e s t  i n  

zones of i n t e n s e  a r g i l l i z a t i o n  and I<- fe ldspa th iza t ion ,  d e c r e a s i n g  

r a p i d l y  i n  u n a l t e r e d  t o  weakly a l t e r e d  zones. 

A r g i l l i z a t i o n  and, t o  a minor e x t e n t ,  K- fe ldspa th i za t ion  

are i n t e n s e l y  developed a long  shea r  zones. 

C h l o r i t i z a t i o n  i s  found a s  an a l t e r a t i o n  product  of 

b i o t i t e  a long shea r  zones and i s  p e r i p h e r a l  t o  a r g i l l i z a t i o n ,  K- 

f e l d s p a t h i z a t i o n  and molybdenite m i n e r a l i z a t i o n .  

Epidote  a l t e r a t i o n  i s  conf ined  t o  t h e  vo lcan ic  and sedi- 

x c n t a r y  rocks  near  t h e i r  c o n t a c t s  w i th  t h e  i n t r u s i v e  m a s s .  

GEOCHEMISTRY 

A t o t a l  of 675 geochemical samples w e r e  collected on 

t h e  p r o p e r t y  between September 3rd,  1967 and August 25th, 1968.  
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The samples w e r e  analysed a t  t h e  Amax Laboratory i n  

North Burnaby. 

The a n a l y t i c a l  methods and l a b o r a t o r y  procedures  are 

o u t l i n e d  i n  d e t a i l  i n  Appendix 11. 

The ana lyses  for each sample t y p e  are shown below. 

Sample Type Analyses 

To ta l  M o  cu THM pH 

S o i l  
S i l t  
Water 
Rock Chip 

X X X X 

X X X X 
X X 

X X 

The sample l o c a t i o n s  and r e s u l t s  (on ly  M o  shown) are 

given i n  F igure  6 .  

Three anomalous a r e a s  have been o u t l i n e d  by geochemical 

sampling. 

1) A t  t h e  head of Newton Creek, between l i n e s  28+00E 

and 48+00E. Th i s  a r e a  i s  approximately 4500 x 2500 feet  e longa ted  

i n  a no r thwes te r ly  d i r e c t i o n ,  p a r a l l e l  t o  t h e  course  o f  Newton 

Creek. S o i l  sample va lues  range  from 0 t o  460 ppm. The anomalies 

a r e  p a r t i a l l y  explained by molybdenite m i n e r a l i z a t i o n  exposed i n  

t h e  c reek  bed. Swampy a r e a s  a d j a c e n t  t o  t h e  creek,  minimize t h e  

s i g n i f i c a n c e  of a large par t  of t h e  anomalous samples.  

2 )  A second anomaly, 2000 x 2000 feet  i n  dimensions i s  

cen te red  a t  56+00E, 45+100S. S o i l  sample va lues  range  from 8 t o  

355 p p m .  N o  molybdenite m i n e r a l i z a t i o n  w a s  no ted  i n  outcrops  

w i t h i n  t h e  a r e a .  The anomalies are expla ined  by c o n c e n t r a t i o n  
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of M o  i n  s w a m p s  which u n d e r l i e  most t h e  a r e a .  

3 )  A t h i r d ,  weakly d e f i n e d  anomalous a r e a  ex tends  from 

l i n e  28+00W t o  28+00E. It is approximately 6000 x 3530 f e e t  i n  

dimension and e longa ted  e a s t w e s t .  S o i l  sample va lues  range  from 

0 t o  70 ppm. N o  v i s i b l e  MoS, m i n e r a l i z a t i o n  w a s  no ted  i n  t h i s  

a r e a .  The anomalies, which are r e l a t i v e l y  weak, are a t t r i b u t e d  

t o  h igh  M o  background c o n t e n t .  i n  a c i d  phases  of t h e  b i o t i t e  

g r a n i t e .  

A.  Gambardella 



APPENDIX I - ASSESSMENT DATA 

A total of $2,876.15 is herewith shown to be applicable 

as assessment work made up as follows. 

1967 1968 

Salaries $1,341.45 $299.70 
Cost of sample analyses 740.00 
Cost of board 375.00 75.00 
Drafting expenses , 45.00 

$2,456.45 $419.70 

Tot a1 $2,876.15 

The claims for  which work is applied are located in 

the Omineca and Skeena Mining Divisions as follows 

OMINECA MINING DIVISION 

C1 aims Record Number Recorded 

Nar 5 
7 

43 
45 
47 
48 
46 
58 
59 
60 
6 1  
62 
56 
57 
70 
72 
16 
44 
55 

32 
34 
36 
38 
49 
50 
25 claims 

53675 
53677 
53679 
53681 
53683 
53684 
53682 
53688 
53689 
53690 
53691 
53692 
53686 
53687 
53694 
53695 
53678 
53680 
53685 

SKEENA MINING DIVISION 
32082 
32084 
32086 
32088 
32093 
32094 

September 1, 1967 



1 
I 

! 
It is proposed to apply 1 (one) years assessment work 

to the following: 

Nar 5, 32, 34, 36, 38, 7, 43, 45. 47, 49. 50, 48, 46, 
58, 59, 61, 62, 60 ,  57, 56, 70,  72 

1 and 2(two) years assessment to the following: j 
I N a r  16, 44, and 55. 
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STREXY SEDIMENTS LVD SOILS 

Dryinq and S i e v i n q  

Sample boxes should be opened a s  soon as  they  a r r i v e  i n  

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

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

A f t e r  dry 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 s q u a r e  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  o f  40, if possible, and i n  numerical  o r d e r .  

ROCK A N D  CO11IC SAMPI~,I.:S 

General  Handl inq 

-- 

Rock o r  c o r e  samples need, u sua l ly ,  t o  be on ly  a i r  d r i e d .  

I: samples seem p a r t i c u l a r l y  w e t  t hey  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. N o  attempt i s  made t o  com- 

p l e t e l y  d r y  rock  samples, t h a t  is, expe l  all t h e  w a t e r  from t h e  

po res  o f  t h e  rock .  The samples are 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 ry .  

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

Rock and core sartiples are t o  be processed  i n  such a 

rranner 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 

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

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

s p l i t  o u t  i s  5 pounds. I f  sample i s  f i v e  pounds o r  less 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  

I 
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produce m a t e r i a l  of a rnaxiixum 8 mesh s i z e .  I f  sample i s  l a r g e r  

than  5 pounds then p a s s  sanlplc through Jones s p l i t t e r  t o  produce 

a sample o f  approximately 5 pounds. Pass t h i s  sample through 

p u l v e r i z e r  t o  produce -8 mesh m a t e r i a l  a s  above. 

G 

When t h e  approximate 5 pound s p l i t  h a 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 sp 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  product  w i l l  p a s s  100 mesh s c r e e n .  Regular checks,  by screen-  

ing,  should  be made t o  be s u r e  t h e  pu lve r i zey ,  wi th  p l a t e s  p u l l e d  

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

s c r e e n .  A f t e r  pu lve r i z ing ,  t h e  sample should be mixed by r o l l i n g  

on brown paper or rubbe r i zed  c l o t h .  Rejects 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  be handled  i n  

u n i t s  of  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  for 

each ba tch  of 40 samples. 

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

T marked test tube  
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DIGESTION AND D I L U T I O N  FOR COPPER AND MOLYBDENUM 

To each of t h e  samples prepared  above add 1:l HNO3 t o  

t h e  5 nil 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  so 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  5 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  w i th  deminera l ized  w a t e r .  Mix w e l l  

and then c e n t r i f u g e  f o r  1 m i n u t e .  U s e  c l e a r  upper l a y e r  f o r  

copper and molybdenum de te rmina t ion .  

MOLYBDENUM TEST 

Procedure f o r  S i l t ,  S o i l  and Rock 

1. Trans fe r  a 1 m l  a l i q u o t  of 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  t es 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  mls SnC12 shaking  g e n t l y  - 15% i n  2NHC1 
4 .  Make up t o  1 0  mls w i t h  w a t e r .  
5 .  Add 1 ml i sop ropy l  e t h e r ,  add s topper  and shake f o r  

6 .  Match co lour  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  
45 seconds.  

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

Standard Molyhdenum S o l u t i o n s  

Stock Standard S o l u t i o n  (1008 ' /ml )  - Dissolve  .015 gms 
o f  MOO: i n  5 m l  conc. NaOH and make up  t o  100 ml wi th  
deminera l ized  H20. This  s o l u t i o n  m u s t  be made up bi-  
monthly . 
Workinq Standard S o l u t i o n  ( 1 0  K / m l )  - Pipe t te  1 0  m l  
o f  100 gamma/nil s t o c k  s o l u t i o n  i n  a 100 nil volumetr ic  
f l a s k  and make up t o  100  ml with  deminera l ized  H20. 

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

1. Take 1 5  clean 100 x 16 test  tubes  which a r e  c a l i b r a t e d  

2. P ipe t te  t h e  fo l lowing  a l i q u o t s ;  
t o  5 . 0  ml mark by a diamond p e n c i l .  



c. 
i v  

1 0  K / m l  qammas Fac tor  Used ppm 

a) 0.2 m l  
b) 0.4 n i l  
c )  0 . 6  ml 
d )  0 . S  m l  

x 2  

e )  1. 0 in1 10 J 

100 #/ni l  

f )  0.125 ml 
9) 0.150 ml 
h )  0.20 m l  
i)  0.30 nil 
j) 0 .40  ml 
k )  0 .50  m l  
1) 0.75 m l  
m) 1.00 n i l  
n )  1 .50  ml 
0)  2 . 0 0  I d  

12.5d 
15 h' 
20 ,Y 
30 # 
40 
50 
7 5  Y 
100 Y 
150  8 
200 d 

4 
8 
12 
16 
20 

25 
30 
40 
60 

' x 2  DO 
100 
150 
200 
300 
400 

3.  Make up t o  5 n i l  mark wi th  d i s t i l l e d  water. 
4.  Now t a k e  15 c l e a n  150 x 1 6  tes t  tubes  c a l i b r a t e d  t o  

t h e  1 0  m l  mark. With a p ipe t te  t a k e  1 m l  o u t  o f  
each o f  t h e  p rev ious  tes t  t u b e s  and pipet te  them i n t o  
t h e  new set  of t e s t  tubes .  

5. (A) To t h e  set  o f  1 6  x 150 mm t es t  tubes  then  add t h e  
fol lowing:  

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

c )  1 m l  5% KSCN 
d )  1 ml 15% SnC12 
e )  Make up t o  1 0  m l  mark wi th  deminera l ized  wa te r .  
f )  1 m l  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 .  

poor 

( B )  Save t h e  o r i g i n a l  16  x 1 0 0  t e s t  tubes  wi th  t h e  
remaining s o l u t i o n s  i n  them. Stopper  them by co rks  
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  are 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 .  

B I Q U I N O L I N E  COPPER TEST FOR SILT, SOIL AND ROCK C H I P  

Th i s  tes t  is select ive f o r  copper and i s  n o t  s u b j e c t  t o  
any meta l  in terferences.  Reference: U.S.G.S. B u l l e t i n  1152. 
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Reaqents 

1. Buffer s o l u t i o n :  d i s s o l v e  4.00 gms sodium a c e t a t e  and 
100 g r n s  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 .  Ad jus t to  pH 6.5.  

2 .  Biquinol 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 m1.s i s o a n y l  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  isoartiyl a l c o h o l .  

Procedure 

1. Take a 1 nil 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 

2 .  Add 1 0  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  tube  and shake 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 lou r  t o  

and t r a n s f e r  t o  l a r g e  t e s t  tube  f o r  de t e rmina t ion .  

s t anda rds  a g a i n s t  a whi te  background and r e c o r d  p p m .  

S tandards  

Stock Standard S o l u t i o n  ( l O O X / m l )  - Dissolve  . 2  gns 
b l u e  CuSO4 i n  400 rnls H 2 0 .  Add 5 r n l s  conc. HC1 and H 2 0  
t o  500 m l s .  

Workinq Standard  S o l u t i o n  (10%' / m l L  - D i l u t e  1 0  rnls 
s t o c k  s t a n d a r d  and 1 ml conc. HC1 t o  e x a c t l y  100 rnls wi th  
H.20 

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

Th i s  procedure i s  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  for 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 anda rds  o f  
copper i s  as fo l lows:  

5 ( A )  To a s e t  o f  16 x 150 rrun t e s t  tubes  then  add 1 m l  
1:l HNO3, 10  ad copper b u f f e r ,  2 ml 2 , 2 '  - Biqu ino l ine  
i n  isoamyl a l c o h o l .  Shake f o r  5 minutes  v igorous ly .  
Allow t o  set t le ,  then  r e a d .  

THM ( T o t a l  Heavy Metals) 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  J . Reference: Bloom, H.,  Economic Geology, Volume 50- 
1955. 

Reaqent s 

1. Demineralized H 2 0  
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2 .  Di thizone (d iphenyl th iocarbazone)  Reagent grade .  
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  1 0 0  m l s  chloroform.  (Di th izone  i s  
more s o l u b l e  i n  CHC13 than  i n  Benzene).  

0.1% s o l u t i o n  t o  100 mls with Benzene. 

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 
m l s  w i th  water :  a d j u s t  p H  t o  8 . 5  w/conc. NH4OH: p u r i f y  
w/dithizone s o l u t i o n  i f  necessa ry .  

4 .  Di th izone  s t o c k  s o l u t i o n  .Ol% - D i l u t e  10 mls of  

5. Di th izone  working s o l u t i o n  .001%: d i l u t e  1 0  ml of  

Procedure 

1. Measure o u t  w i th  volumetr ic  scoop . 5  gm of sample 
i n t o  a test t u b e .  

2 .  Add 5 m l s  b u f f e r  t hen  5 m l s  .001% d i t h i z o n e  s o l u t i o n .  
3 .  Shake for 30 seconds.  
4.  Observe c o l o r  a g a i n s t  a whi te  background and r e c o r d  

p p m  from s t anda rd  c h a r t .  

p H  MEASUREMENTS 

S o i l  and S i l t  Samples 

The so i l  and silt  samples should  be danipened wi th  demin- 
e r a l i z e d  w a t e r  t o  a p a s t y  cons i s t ency .  Demineralized water  should 
be used f o r  t h i s  purpose because i t  i s  thought  t h a t  water dep r ived  
from i t s  i o n i c  con ten 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  p H  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 easonab le  s t a b i l i t y .  
T n e  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  beginning  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  o v e r n i g h t .  When s t a r t i n g  
i n  t h e  morning a l low 1 5  minutes w a r m  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 i s  chosen, t a k e  c a r e  t h a t  samples 
have a l r e a d y  been analyzed for 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  w e l l  as between each 
consecut ive  measurement. 

IVIOLYBDENLTM. I N  WATER 

1. 

2 .  

4. . 
5. 
6 .  

-, 
3 .  

7 .  

E .  

Trans fe r  50 mls. of sample i n t o  125 m l  s e p a r a t o r y  
funne l .  
Add 1 0  mls d i l u t e  (1:l) HC1 
Add 1 ml 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 m l  15% SnC1, i n  2NHC1 
Add 2 ml i sop ropy l  e t h e r ,  shake f o r  30 seconds and 
a l l o w  phases  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  funnel  wi th  a l i t t l e  of t h e  aqueous l a y e r  remain- 
i n g .  
Drain small  anioGnt o f  water  p l u s  o r g a n i c  l a y e r  i n t o  
16  x 150 m test  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. 

Nolyhdenum Standards  - l a b e l  1 2  clean t e s t  t u b e s  0 .2 ,4 ,10,  
16,20,30,40,50,60,70 and 60 ppb. To t h e  r e s p e c t i v e  t u b e s  
p ipe t te  t h e  fo l lowing  volumes of 18 / m l  Mo work s o l u t i o n .  

m l s  of l g / m l  Mo S o l u t i o n  EFG.2 

.20 

.50 

.80 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 

4 
10 
16 
20 
30 
40 
50 
60 
70 
80 

A f t e r  t h e  s t a n d a r d  s o l u t i o n s  have been added, make up t o  
50 ml nark  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  of 1% FeC13 
3.  1 ml o f  10% KSCN s o l u t i o n .  
4.  1 m l  o f  15% SnC12 s o l u t i o n .  
5. 2 m l  of 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 i m e s  a week. 
















