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I NTROD UC TI ON _________- 
rrhe blcclair creek proper ty  c o n s i s t s  of 7 4  claims 

( D e w  1-74., recorded on Ju.ly 12, 1372) l y ing  near t h e  confluence 

of r4cCl-air Creek with -the Tooc!.oggone River.  The proper ty  covers 

t he  s i t e  of a p l a c e r  gold ope ra t ion  condu.cted i n  t h e  m i d  1930's. 

I t  was stak.ed on t h e  b a s i s  of mu.?ti-element drainage and s o i l  

anomalies and on the  presence of p y r i t e - r i c h  monzonites. 

GEOLOGY --- 
The claims cover an are2 of f l a t  t o  g e n t l e  r e l i e f .  

Outcrop is l i m i t e d  t o  t h e  canyon of McClair Creek., t h e  a rea  

t o  t h e  w e s t  of t h e  canyon and t h e  upper s lopes  of the north- 

west claims (Ficjure  5a). 

The  e a - s t e r n  p a r t  of t he  proper.ty is under l a in  mainly 

by p inkish  orange p o r p h y r i t i c  monzonite. Local ly ,  up t o  15% 

q u a r t z  is present. The rock con ta ins  phenoc.rys.ts of p i n k  

p l ag ioc la se  up t o  I a n .  i n  l ength  i n  a f i n e  gra ined  pinkish-  

orange groundmass r i c h  i n  K-2e ldspar .  B i o t i t e  o r  c h l o r i t e  

p s e d.u.oI-r\o r ph s a f t_ e r b i o t i t e  a r e  d. i s s e m i  na t c 61 t h  r o ugh0 u t t h e  

groundmass. '&%eke exposed i n  t h e  ~ c c l a i r  creek canyon and 

t o  t h e  west, t h e  monzonite i s  r u s t y  and weakly t o  i n t e n s e l y  

pyri t ized. .  

A heterogeneous assemblage of vo lcanic  r o d s  , which 

c o n s i s t s  of l a t i t e  c r y s t a l  t u f f  a.nd hornhlende fe1d.spa.r 

porphyry phases of v a r i e d  t e x t u r e ,  i s  exposed on t h e  northwest 

c la ims.  Vague bbecidiny a t  109"/47"S was observed on t h e  Dew 

15 cla.im. 

GEOCHEIr.41 SY'RY 

S o i l  sampling a t  ci spacing of 400 f e e t  on l i n e s  7 0 0  

t o  1000 f ee t .  a p a . r t  was concluct.ed over most of t he  property 

(F'igures !<I:, and C ' I .  A few copper, l e a d . ,  and z inc  anoxal ies  

-___I_ . . . . . . . ~  . .^ .. . .. .. .. . . .. ... .. .-. -. . . . - __5.--_ ..... . __  _ _  . ..- 
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yere found. i n  two a reas ,  the n o r t h w e s t  claims, (presumably 
/ '  
u n d e r l a i i i  by v o l c a n i c  roclcs) a n d  a l o n g  the west side of 

f . ' l c C l a i r  Creek  ( u n d e r l a i n  h y  m o n z o n i t e )  . T h e  rocks exposed 

i n  the a n o n a l o u s  area. were c a r e f u l l y  e x a n i n e d .  but only 

dissemina . tec1  p y r i t e  was  f o u n d .  

, .  

The  bes t  geochemical v a l u e  o n  a rock chip was 

. 1400 ppln z i n c ,  a l t h o u g h  no z i n c  rninera-1s  were o h e r v e d .  

J u . l y  1973 D . G  Allen, !?.Eny. ( H . C . )  

\ 

, "-- 



- Sta tement  o:E C o s t s  

I 

Date Recorded Claim Name 

~ e w  I--74 i n c l u s i v e  1 1 2 1 2 6 - 1 1.2 1 3 8 i nc 1 u s  i v  e J u l y  1 2 ,  1972 

-- Re c o r d Nun~?-> e r -.- 

Per iod  -- of Kork - J u l y  1 4 - 1 7 ,  1972 and Iiugu.st 15, 1 9 7 2  

Summary of V7ork - Geochemical S o i l  Survey- 15 l i n e  m i l e s  
, - 2 . 1  square  m i l e s  G e 0 1. og i c i4a pp i n y 

Geochemical Ana lys i s  - 388 sampl-es 

D . G .  A l l e n  - 601-535 Thurlow S t r e e t ,  Vancou.ver 5 ,  B . C .  

D .  K, ~ u h e t z ,  - 5143 Lans6ot.m Drive,  Edmonton, A lhe r t a  

D.R. 'MacCus.rrie - 1862 Westover Road, North Vancouver,B.C. 

J . T .  Copper - 31.2 - 6320 E. Boulevard, Vancouver 1 3 , E . C .  

Geo log i s t  i n  Charge 1 day 0 $70.00/day 70 .00  

Sen io r  A s s i s t a n t  4 days @ $23.OC)/day . 9 2 . 0 0  

J u n i o r  j? :5 s i :; t a n t 68 .00  

J u n io r A s s i s t a n -t 68 .00  

4 c?.ays 6: $17. O@/d.ay 

4 d.ays @ $17.OO/day 

Transpor t3  t i o n  - I j e l i c o p t e r  a c c e s s  a n d  r e t i - ~ r n  from 
Toociogyone r,ak e 1 hour $lrSO.OO/hour 150 .00  

- Geochemical Sanple  Analyses - 
388 samples for Cu, Mo, Zn, Pb, a n d  Acj 

@ $2. 50/sample 370. eo 
Board -- 13  man d.ays @ $10. 03/man c?.a.y 

The work i s  t o  be a p p l i e d  for one year  o n  Dew # 3 3 - 3 8  and 
#59-64. 

_ -  



i :  
APPEWDIX II - A n a l y t i c a l  R e s u . l - t s  and ~rocec!.ures - 



- 
16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

- 

__ 
- __ 

- 

__ 
- 

__ 
__ 
-_ 

28 - 
29 

30 

31 

32 

33 

3 1  

35 

36 

37  

35 

39 

'1 0 

-- 

- 

- 

-__ 
- __ 
-. 

__ 

--- 

i 

. .._ 



- 
No. 

31 

02 

03 

0 4 

0 5  

06 

07 
08 

09 

10 

1 1  

12 

13 

14 

15 

16 

17 

19 

19 

20 

2 1  

2 2' 

23 

24 

25 

26  

27 

28 

29 

30 

3 1  

32 

33 

34 

35  

3 6- 

37 

38 
33 

4 13 

- 
_ _  

- 

-. 

~ 

__ 

~ 

__ 

__ 

__ 

-. 

-- 

__ 
__ 
~ 

__ 

_- 
__ 

__ 

__ 
__ 

__ 

~ 

-. 

__ 

__ 

-- 





.. 

, . ..  

1 



. 

06 

0 7  
.- 

__ 
oa - 
09 

. 10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21  

22 

23 

2 1  

25 

26 

27 

28 

29 

30 

31 

32  

33 

34 

35 

36 

37 

38 

39 

40 

__ 
__ 
- 

__ 

__ 

._ 

__ 

~ 

- 

__ 
__ 
__ 
-_ 

~ 

- 

__ 
__ 

~ 

~ 

__ 
__ 
~ 

-- 

~ 

__ 

_- 

D A T E  SA!.(P C E S K E C E I V E D-. ____- 
D A T E  R E P O R T S  !n\AlLflD 



- 
.lo. 

01 

02 

03 

04 

05 

06 

07 

09 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

.! 0 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

__ 
-_ 
__ 

__ 
__ 

- 

- 

- 

__ 
__ 

- 

- 

- 

- 

- 

- 

- 
- 

- 

- 

-_ 

- 

_.___ 

I 25 



-. 

No. 

01 
02 

03 

04 

0 5  

06 
07 
08 

09 
10 
1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2E 
29 
30 

31 
32 
33 
34 

35 
34 
37 
38 
39 

$0 

-_ 
__ 

~. 

. 

--_ 

__ 
__ 

-- 

__ 
__-- 

~. 

__ 
___ 

_. 

._ 

.~ 

__ 

__ 

_- 
A_ 

_- 
_. 

_- 
~. 

__ 
_- 
_- 
__ 

~. 

_- 



Q 

_ -  - 

30 

. . .  



i 

D A T E  SAt, tPLES R E C E I V E D  .- 

D A T E  R E P O R T S  t,I/\Il.ED ___ - 
ANAL Y ST __.___.___ -- 



\' 

. .  

c u  c/ 





G 

, -  

.,-"- 

__ 

NO. 

01 

02 

03 

0 4 

OS 

06 

07 

08 

09 

10 

11 

12 

13 

14  
15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

__ 

_- 

_- 
__ 

.- 

~ 

__ 

_- 
__ 

__ 

_. 

~ 

__ 

~ 

~ 

~ 

__ 
__ 
-_ 
__ 
__ 

__ 

-- 

__ 
__ 

~ 

_- 

__ 
.- 

.- 

__ 
~ 

~ 

__ 

. .  
COMMEl4T: 

. .  

N i  

. .  
- i  

__ 
No. 

01 
02 

03 

04 

0 5  

06 

07 
OS 

09 

10 

I t  
12 

13 

14 

15 

16 

17 

13 

19 

20 

21 

22 

23 

24 
25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

- 
-- 

__ 

__ 

__ 

__ 

__ 

__ 
__ 

__ 
~ 

~- 

~ 

__ 
-- 
-_ 

__ 
~ 

~. 

~ 

__ 

- 
.__ 

__ 
__ 

__ 

_- 

. 
_- 

. . . . . . . . . . .  . . . . . . . . . . . . .  .... 

D A T E  Sk!.IPLES R E C : E I V I < D - - - ~  __ 
D A T E  R E P O R T S  h t A I L E D  __-- 
A t I A L Y  ST 

-- 



.- 

2- 

-.. . . 
! 

, 

! - .  

D A T E  SAh',PL F 5 R E  C 13 I V E 

D A T E  R E P O R T S  ) , \ A I L K D  - 

A N A L Y S T  - ~- 





A '  BUKi'1ABY L.hBORA'COXY - 2225 SPRINGER AVE. - D U R b f A B Y  2 ,  B.C. 





So m p l  c pl-l 

-----_+ 

l- 



__ 
NO. 

I I 
0. I S a m p l e  1 

01  

02 
_ _  

03 33 I 
04 I 
05 

06 

07 

__ 

_ _  
35 I I 

36 I 

08 

09 

10 

11 

12 

13 
__ 

14 

15 15 I 
16 

17 17 I 
18 

19 
__ !!{ 

19 
20 20 I 
21 

22 
__. 

23 

24 

25 

_- 

__ 

23 

26 

27 
__ 

27 I 
28 I . 28 

29 
~. 

30 

31 

32 

33 

34 
__ "i 

34 
35 

36 
__ A-- 

3'1 
38 

. .  . .  



- 
NO. 

01 

02 

- 

03 

0'1 

OS 

06 

07 
OE 

-_ 
__ 

09 

10 

1 1  

15 

16 

17 

18 

2 1  

22 

23 

24 

25 

26 

27 

28 

29 

__ 

__. 

30 

31 

32 
-- 

I 

33 

34 
_- 

35 

36 

37 

38 

39 

4 I? 

_- 

I 





S c i L 5 -__ 

E hoi:izon 

t o p s o i l  and leached 



ii 

Rock Ch F!X 

tahs .  ~ a r - p l e s  are rest r ic ted t o  a sincj1.e roc!; type a n 6  obvious 

mi II e L- a l i z at i o n  i s avo i de d . 
Soil, sec’linent and rock samples are pa.ckec? securely 
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S i l v c r  
1. Scope - T h i s  p r o c e d u r e  c o v e r s  a r a n g e  of s i l v e r  i n  t h e  sample (u 

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

2 .  Sumniary of Method - The  s a m p l e  i s  t r ea t ed  w i t h  n i t r i c  a n d  per- 

c h l o r i c  a c i d  m i x t u r e  t o  oxid ize  o r g a n i c s  a n d  s u l p h i d e s .  The  

s i l v e r  t hen  is present a s  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  d e t e r m i n e d  by atomic a b s o r p t i o n  s p e c t r o p h o t o -  

, m e t e r  

3 .  I n t e r f e r e n c e s  - S i l v e r  b e l o w  3. ganuua/ml i s  n o t  v e r y  s t a b l e  

i n  s o l u t i o n .  M a i n t a i n i n g  the s o l . u t i o n  i n  20% p e r c h l o r i c  pre- 

v e n t s  s i l v e r  b e i n g  absorbed o n  the glass  c o n t a i n e r .  

t i o n  m u s t  b e  completed o n  t h e  same d a y  as  t h e  d i g e s t i o n .  

D e t e r h i n a -  

Q .  Samples h i g h  i n  d i s s o l v e d  so l ids ,  e s p e c i a l l y  c a l c i u m ,  

c a u s e  h i g h  b a c k g r o u n d  a b s o r b a n c e .  

m u s t  be corrected u s i n g  a n  a d j a c e n t  A g  l i n e .  

T h i s  b a c k g r o u n d  a b s o r b a n c e  

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

Lamp - A g  

/‘ 

C u r r e n t  4 m a  p o s i t i o n  3 

S l i t  7 A 

W a v e l e n g t h  3231A D i a l  2 8 7 . 4  I 

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

O x i d a n t  - a i r  - f l o w  - 14  

B u r n e r  - t e c h t r a n  AB--51 i n  l i n e  

Maximum Conc .  3 t o  4x 



cb, 
Gal i b r a t i o n  

1. S e t  1 gamma/ml t o  read  40 equiva len t  t o  20  gartstia/gm 

Factor  -;- :c meter r ead ing  

.. Check s tandards  

4, l o ,  2 0 ,  40 ppm Ag i n  sampl-e 

2 .  S e t  1.5 gamnma/rnl t o  100 equiva len t  t o  100  pprn 

Check s tandards  

4.0, 100 ppn 

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

3 .  Rota te  burner t o  ma:cimum angle  

-L 3 S e t  1 0 . 0  gamma/ml Ag t o  r ead  100 

Check s tandards  

100,200,400,1000 ppm A g  

Factor lox s c a l e  readisng 

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

procedure 

5 .  Background c o r r e c t i o n  fo r  sample r ead ing  between 1 t o  5 ppra 

Cal ibra . te  AA i n  s t e p  1 

Dial  wavelength t o  300 (peak) 

Read t h e  sampl-es again 

Sub t rac t  t h e  background reading  from the f i r s t  r ead ing  

S t a nd a r d s 

1. 1000 garnma/ml. Ag - 0 . 7 2 0  gm Ay2S04 d isso lved  i n  20 mls € 1 ~ 1 0 ~  

and d i l u t e  t o  500 mls 

2 .  100 yamma/ml Ag - 10 r n l s  of above -t 20  ~nls  H C l O q ,  d i l .u te  t o  

1.00 ml s 



v i  

3 .  R e c o v e r y  sp iked  s t a n d a r d  

5 cjailu.[ia/fiil A g  - 5 mls 100 gamma/ml d i l u t e  t o  100 n3.s w i t h  

Work inq  AA S t a n d a r d s  

P ipe t te  .2, . 5 ,  l i  5 ,  

ganma/rL1l d i l u t e  t o  100  mls w i t h  20% H C 1 0 4 .  T h i s  e c p i v a l c n t  to 

4, 3.0, 20, 4.0, 1.00, 200 ,  400, and 1000 ppm A g  i n  the s a m p l e  .53 grn 

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

R e c o v e r y  S t a n d a r d  

P i p e t t e  2 m l s  of , 5  gai;ma/ml. A g  i n  mix a c i d s  i n t o  a sainp1.e a n d  

c a r r y  t h r o u g h  the d i g e s t i o n .  T h i s  shoEld  g i v e  a r e a d i n g  of  20 

ppm Ag f o r i g i n a l  sanple c o n t e n t .  

Follow t h e  g e n e r a l  geochemical procedure for scmiple p r e p a r a t i o n  

and  d i g e s t i o n .  

For low asssay Ay, the same p r o c e d u r e  i s  used..  Acj i s  t h e n  c a 1 . c ~ -  

lateci i n  o z / t o n .  

, '1 ppm = .0292 o z / t o n  
1 

c o n v e r s i o n  factor  

o z / t o n  = .0292 x ppm A g  



Zn Gcochen~j.cal .  AA S e t t i n q  -. 

Lamp Zn 

C u r r e n t  3 # 3  S l i t  2 0 A  

Wave l e n g t h  2133  D i a l  84 .9  

F u e l  - A c e t y l e n e  F l o w  1 4  

O x i d a n t  - A i r  Flow 14  

B u r n e r  - P . E .  s h o r t  p a t h  90' 

Range  

0 - 2 0  gannm/rnl F a c t o r  4x - 0 t o  400 ppn 

0 - 50 goriuna/ml F a c t o r  lox -0 t o  1000 ppm 

For Waters - B u r n e r  AB- 51 i n  l i n e  1 garrma/ml r e a d  100  t o  g i v e  0 

L 
t o  1000 ppb 

High  Zn B u r n e r  B o l i n g  i n  l i n e .  W a v e l e n g t h  3075 .  Dial .  250 

F u e l  1 4  A i r  3.4.5 

S l i t  7A 

0 t o  1000 yamnia/nll read 0 t o  20 Factor 400 x 

P u r e  S t a n d a r d  10 ,000  gamma/rril 

1 gm Zn d i s s o l v e d ,  H 2 0 ,  HC1, HNO3, HC3,04, fumed t o  FIClO4 - 

make u p  t o  100 r113.s H20 

1000, 1.00 gamna/n~I. a n 6  100 m l  by d i l u t i o n  i n  20 % HC104 

0 t o  200 gariuna/ml Zn u se  combined  Cu, N i ,  C o ,  Pb, Zn s t a n d a r d s  

' P i p e t t e  

1, 2, 3, 5 ,  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 1 1  20% ~ ~ 1 0 4  t o  g i v e  

100, 200, 300, 500, 800, 1000 garLuna/nll Zn for  h i g h  s tandards  

_ _  . . .. ,. . _ _  . .. _ _  ,. . . . _. , . .. . ... . - _ _  
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v i i i  

CO Geochemical. AA S e t t i n q  

Lainp - 5 m u l t i  element 

C u r r e n t  10  4i4 S l i t  2 A  

Wavelength 2407 Dial- 1 3 3 . 1  

F u e l  - Acetylene Flow 1 4  

Oxidant - A i r  Flow 1 4  

. .  1 

-_ 
B u r n e r  - AB 51 i n  l i n e  

R a n g e  

0 - 10 gamma/ml read 100 Factor 2 x reading  t o  200 ppm 

0 - 20 ganma ml. r ead  100 Factor  4 x reading  t o  4.00 pprn 

Burner a t  maximum a n g l e  

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

0 - 200 garmm/nl read  100 Factor  40 x reading  t o  4000 ppin 

Standards - 1000 gamnia/ml 

1.000 gm c o b a l t  metal d i s so lved  i n  HCl, HNO, and fumed i n t o  

HC104, d i l u t e  t o  1 l i t e r  

P i p e t t e  

1, 2, 10, 20  m l s  i n t o  100 ml v o l  f l a s k s  d i l u t e d  t o  mark 

w i t h  20% H C 1 0 4  

T h i s  g i v e s  

10, 20, 100, 200 garnndnil co 

Mixed - combination s tandards  of Cu,  N i ,  co, pb, Zn  

of 

I, 2, 5 ,  10, 2 0 ,  30, 5 0 ,  80, 1.00, 150, 200 garitriia/rfil a r e  Lised 

for  c a l i b r a t i o n  

- _ _ _  ,._.,.-..- . . . . . . . .. . .. . ... ._. . . 
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M n  Geoc11eiiiic;ll AA S c t t i n q  

Lamp M u l t i  elcnient C a r  Ni, C o ,  Mn C r  

C u r r e n t  1 0  #4 S I i t  7 A  

Wave l e n g t h  4 0 3 0 . 3  D i a l  4 2 5 . 2  

O x i d a n t  - A i r  Flow 1 4 . 0  

B u r n e r  - P . E .  s h o r t  path (or AB 5 0 )  

Range 

0 - 100 ganuna/ml 

0 - 200 garma/nil 

F a c t o r  20x  - 0 t o  2000 ppnl 

F a c t o r  40x  - 0 t o  4000 ppm 

. 

B u r n e r  90' 

(2- 
O - 1 O O O  ganaua/rd F a c t o r  -_ 200x - O to 2 0 , 0 0 0  ppnt 

0 - 2000 gamma/rril F a c t o r  4OOx - 0 to 4 0 , 0 0 0  ppm 

EDTA E x t r a c t i o n  - use AB 51 i n  l i n e  

0 - 20 gmUna/ml F a c t o r  4 x  - 0 t o  400 ppnk 

S t a n d a r d s  

Fisher 10,000 ganuna/nll ( nil ) 

l o x  D i l u t i o n  1000 gamndnkl 

Pippe t t e 

.5 ,  1, 2, 3,  5 ,  3, 10, n i l  of 1000 gamnia/riil 

2, 3, 5 ,  8, 10, 15, 20 n11. of 10,000 garima/nll d i l u t e  t o  100 

m l - s  w i t h  20% HC104. T h i s  g i v e s  

5 ,  10, 20, 30 ,  50, 80,  100, 200, 300, 500, 800, 1000, 1509, 

2 o o 0 gamna/nd., 

.- .. . .. . . . . . . . *_--.. 
I,. . 

- .. . .  . . .  ..& ~ -. 



M o  Geochert.,ici~l. AA S c t t i n q  

Lamp ASL II/C 010 

x . .  

C u r  r e n t 5 # 5  S l i t  7n 

Wavelength 3133 D i a l  2 6 0 . 2  
._ 

F u e l  - Acetylene Flow 1 2 . 0  t o  give 1" red f ea the r  

Oxid8nt - Nit rous  oxide Flow 1 4 . 0  

B u r n e r  - AB 50 i n  l i n e  ... . 
Caution r e a d  tile ope ra t ion  us ing  N20 and ace ty lene  flame a t  

end of general  AA procedure 

Range 

0 - 10 ganuna/ml Factor  2x - 0 t o  200 ppm 

Rota te  burner t o  inax. a n g l e  

0 - 50 ganma/ml Factor 10  x 0 t o  1000 ppni 

0 - 1.00 garnma/ml Factor  20 x 0 t o  2000 pprn 

Standard . ;  1000 garnitia/nll . a  

Dissolve . 750  q i i s  Moo3 ( a c i d  rrtolybdic) w i t h  2 0  r i l l s  H20, 6 

lumps NaCH," when a l l  d i sso lved ,  ad.d 20 mls HC1,  d i l u t e  t o  5:30 rrds 

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

P i p e t t e  ' 

.2, .5, 1, 2, 3, 5, S ,  3.0 ri l ls  of 100 ganlnia/rJ 

2, 3, 5, 8, 1 0  m l s  of  1000 garmdml add 5 mls 10% ALCI-3 

and  d i l u t e  t o  3.00 mls with 20% HC1O4 

T h i s  g ives  

' .2, . 5 ,  1, 2, 3,  5 ,  I;, 10, 2 0 ,  30, 50, 80, 100 gamrila/nil KO 

v_..-. - , - . __.__ . . . -. .. .. . . . .. _. ... . 



Fe Geochcmica l  A A  S e t t i n g  

Lanip - Fe 

- Do n o t  u s e  m u l t i  e lement  F e  

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

Wave leng th  3 4 4 0 . 6  D i a l  31 7 . 5  

F u e l  - A c e t y h l c  Flow 1-4.0 

O x i d a n t  - A i r  Flow 1-Llr.O 

Burne r  - PE S1ior.t Path 33' 

Range 

0 - 5000 ganlrna/nil 0.1. ji % - 0 to 10.0% 

o - 10,000 ganma/ml 0 . 2  x % - 0 to 29.0% 

H i g h e r  Fe - 10 x d i l u t i o n  

S t a n d a r d s  1.0, 000 ganma/lr\l ' 

. .. . 

Weigh 5.000 grrrs i r o n  w i r e s ,  i n t o  beaker, add M20, HC1, KNO3, 

HC104, heat to HC104 fumes .  Add .HC104 t o  100 mls + 3.00 n J s  

H20, warn i ,  d i l u t e  t o  500 r J s  

P i p e t t e  

1, 5, 10, 20, 30, 50, 80 mls 10,000 ganmia/ml d i l u t e  to 100 . 

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

100, 500,  1000, 2000,  3000, 5000, 8000 garrma/nJ to be 

e q u i v a l e n t  t o  .2, 1 . 0 ,  2 . 0 ,  4.0, 6 . 0 ,  lO.C%, 16.0% Fe i n  geochem 

s amp 1 e 



. .  s :L :!- 

. N i  Geochemica l  P A  S c t t i n c J  

Lzmp P . E .  H/C. N i  or r r iu l t i  e1.ement Cu, N i ,  C o ,  N n ,  C r  

Cur  r e n t 1 0 #[I, S l i t  2A 

Wave l e n g t h  343.5 D i a l  3 1 2 . 5  

F ~ 1 - e  - A c e t l y l e n e  F low 1 4 . 0  

O x i d a n t  - A i r  Flow 1 4 . 0  

B u r n e r  AB 51 i n  l i n e  

Range  

0 - 20 ganuna/r-ill 

0 - 100 gamma/ml F a c t o r  2 0 x  - 0 - 2000  gamma 

0 - 200 ganma/mI. F a c t o r  40x - 0 - 4000 pplu 

0 - 500 gamma/rnl F a c t o r  lOOx - 0 - 10,000 p p m  

F a c t o r  4x - 0 - 400 ppm 

45' 

N i  i n  waters  a n d  v e r y  l o w  r a n g e s  

. . ._*  
' I  

Wave l e n g t h  2320 D i a l  1-19 

Range  0 - 5 gcmina/lnl F a c t o r  

S t a n d a r d s  10,000 ga~rrna/nd 

lx - 0 - 100 ppm 

1 .000  Fpn pure W i  m e t a l  d i s s o l v e d  i n  HC1,  HNO3, HC 04 Lo 

perchlor ic  fumes, d i l u t e  t o  100 nil. H 2 0  

1000 g,mna/rill a n d  100 ganurta/rill S u c c e s s i v e  l o x  d i l u t i o n s  i n  29% HClC 

1, 2, 5, 8 ,  10 mls of 100  ganma/ml 

2, 5, 8 ,  10 m l s  1000 garrma/nd 

2, 5, 8, 10 mls 10,000 garruna/ml - d i l u t e  t o  100 mls i n  20% 1 

H C 1 0 4 .  T h i s  g i v e s  

I., 2, 5, 8, 10, 20, 50, 20 ,  100, 200, 500, 009, 1000 giqItrtIa/iill 1 

Cortibined S t a n d a r d s  - Cu, N i ,  C o , '  Pb,  Zn i s  used  as  a w o r k i n g  

s t a n d a r  d 

.. . .- . . ..... . - 
~. - 7  



. .  

. -  

i 
'0 

. .  

. .  

r u 

. .  

. .  

G 

C u  Geocherrrical AA S e t t i n g  

Lamp S ing le  Cu or 

x i i i  

5 m u l t i  e l e m e n t  

C u r r e n t  1 0  for 1nu. l t i  e l e m e n t  #4 S l i t  7A 

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

'~ W a v e l e n g t h  3247 D i a l ,  2130 

. .  * B u r n e r  T e c h t r o n  AB 51- (For Cu i n  i ~ a t ~ l r a l -  waters) 

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

Fuel- A c e t y l e n e  Flow 1 4  

O x i d a n t  A i r  F10w 14 

Range  

0 - 5 gamna/ml 

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

F a c t o r  lx t o  100  pprn ( f o r  low Cu) 

B u r n e r  90 

0 - 200 gamnia/rnl F a c t o r  40x t o  4000 pprn 

W a v e l e n g t h  2492 D i a l  1 4 7  

B u r n e r  i n  l i n e  I 

Range  

0 - 1000 gamma/ml F a c t o r  20c)x t o  2 0 , 0 0 0  p p m  

0 - 2000 gamma/ml Factor 4 0 0 x  t o  40,000 ppni 

H i g h e r  r a n g e  t h a n  40,000 pprn r e q u i r e s  l o x  d i l u t i o n  

S t a n d a r d s  
I 

i 

10 ,000  ganmia /ml  

1 .000  gm metal powder, H 2 0 ,  HCJ., HNO3 u n t i l  d i s s o l v e d ,  add 

H C l O h  , fume d i l u t e  t o  100 mls 

. F----- 
- -  . . . .. . ... . . , .. . . - ._ . . - . . ._ . . ~-.- -____.I.__I.___r_._.-.__.I~C -- -..- -. - - ~ -  . . . .  . . .. ~ ....... .. . .  



xi.v 

1000 gafiuna/ml lox d i l u t i o n  a b o v e  i n  20% E-IC104 

2000 garwm/ml 20 rills 10,000 g ' a m i a / m l  - d i l u t e  t o  100 nls i n  

20% K C 1 0 4  

200 g a m m a / m l  l o x  d i l u t i o n  2000 ganma/rrJ- d i l u t e  t o  100 n3.s i n  

. .  

. .  

20% ~ ~ 1 0 4  

P i p e t t e  

1, 2, 3, 5 ,  5 ,  10 m l s  100 ganma/ml - d i l u t e  t o  100 m l s  w i t h  

20% HC104 t o  g i v e  1, 2, 3, 5 ,  8, 10  gariuna/nl 

Comhincd s t a n d a r d s  Cu, N i ,  C o ,  Pb,. Zn 

1, 2, 5, 10, 20, 30, 5 0 ,  80,  100, 150, 200 ganuna/ml 

,-r- ' ' .. _ _  . ... .. . . - -. . . . --- . . . -  -. , . . .. . .. .. . . ,. . ... . .- .. .-. . - ..... .. .. .- - -. .. . . . - 
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Pb Gc?ocl~cmica l  AA S e t t i n q  

Lanip ASL II/C Pb 

Current 5 n m  S l i t  7 A  

Wzve l e n g t h  21333 D i a l .  298 

X v 

I 

Fuel  - a c e t y l e n e  Flow 14  

O x i d a n t  - a i r  Flow 14 

B u r n e r  AB 51 i n  l i n e  . . . .  

R a n g e  

0 - 20 gsirlrrta/inl. t o  read 0 t o  8 0 .  Factor 5x 0 t o  560  ppm 

0 - 200 ga.ri~~a/rril to read. 0 to . G O .  F a c t o r  5 0 ; ~  0 t o  5003 ppln 

L.000 p u r e  m e t a l ,  dissolvcci in 1INO3, fumed t o  I I C 1 0 4  rmlce u p  

t o  1 0 0  n i l s  i n  20% HC104. 

1000 gaima/nil a n d  1 0 0  gand;la/ml S u c c e s s i v e  ]-Ox d i l u t i o n s  i n  

20% H C 1 0 4  

P i p e t t e  
f 

. i, 2, 5, 8, 10 m3.s 101) garma/nd  

2, 5, S,  10, 20 m l s  1000 gmxiia/rnl d i l u t e  t o  103 n l l s  in 20% 

H C 1 0 4  t h i s  g i v e s  

1, 2, 5, 8, 10, 20, 50, SO, 100, 200 gan~i~a/n:l. 

Contbined S t a n d a r d s  Cu, N i ,  Co, ' Pb ,  Zn, are use6 as w o r l c i n g  

s t a n d a r d s  

. .... .. . . . . . .  . . . . . .  ._.. - - ........ - ~ -  .... _. ...... - - ................... . 7..*.>---* 

- __"__ 

. )  
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w i n  soi1.s a n d  --- S i l t s  

R e a g e n t s  and  a p p a r a t u s  

T e s t  t u b e s  - P y r e x  d i s p o s a b l e  

T e s t  t u b e s  - s c r e w  cap 

Bunsen  B u r n e r  

F l u x  - 5 par t6  Na2C03 

4 p a r t s  NaCl. 

1 p a r t  KNo3 p u l v e r i z e d  t o  -80 mesh 

7% SnC12 i n  70% 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  

1000 galrn,a/rrJ w 

.18 p i s  N a 2 W 0 4  2H20 d i s s o l v e d  i n  H 2 0 ,  make u p  t o  100 r n l s  

100 ganuica/ml, 10  garima/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  .5, 1, 2, 3, -5, 8, 1 0  ni l  o f  10  gamma/lr,l 

a n d  1 . 5 ,  

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

2 m l s  o f  100 gamma/rnl - d i l u t e  t o  10 n;ls 

, A r t i f i c i a l  c o l o r s ' -  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  a n d  w a t e r  t o  match. T i g h t l y  sea l  t h e s e  f o r  p e r n i a n e n t  

s t a n d a r d s  

- P r o c e d u r e  

1. Weigh 1 . 0  gra.nt sample, add 2 gni f l u x ,  mix 



. .  x v i i  

2 .  S i n t e r  i n  r o t a r y  for 2 t o  3 r i i inu tes  ( F l u x  dull r e a d  fo r  o n e  

m i n u t e )  , 

3 .  C o o l ,  add 10  m l s  H20, h e a t  i n  sand  b a t h  t o  b o i l i n g ,  coo18 l e t  
, 

s it  o v e r  n i g h t  

4 .  S t i r ,  c r u s h 8  a n d  mix. L e t  s e t t l e  

5 .  T a k e  2 n i l  a l i q u o t  i n t o  screw c a p  t e s t  t u b e  

6 .  A 6 d  7 mls SnC12, h e a t  i n  h o t  w a t e r  b a t h  for 5 m i n u t e s  ( 8 O o C )  

7 .  C o o l  t o  less t h a n  15 'C 

8. Add 1 ml 20% KSCN, mix ( i f  leninion y e l l o w ;  conipare color 

s t a n d a r d  l o x )  

9. Add -$ ml e x t r a c t a n t , '  cap8 s h a k e  v i g o r o u s l y  1 minut ,e  

10.  Compare color 

. .  , .  . 
. .  . .  

--- - - - - -  .... . . - . .. ... -, . .. .. -. . . _ _  .____ . I . .  
__,_______.___I_.__.___I_.___ * .__-_.._.-I._ .- ... 
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3 . .  T r a n s f e r  50 ruls t o  1.25 s e p a r a t o r y  f u n n e l  

3 .  Add 5 m l n  of mixed KSCN and S n C J 2  

4 .  Add 1 . 2  r n l s  i s o p r o p y l  e t h e r ,  s h a k e  f o r  1 m i n u t e ,  a n 6  aI.lov 

phases t o  separate 

5 .  D r a i n  off w a t e r  

6 .  Coilpare t h e  color of e x t r a c t a n t  

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

P i p e t t e  0 ,  .2, .5, I-, 2, 3 ,  4, 5, mls ‘of 1 garma/ri:l and 1, 1.5,  

2, rnls of 10  garruna/ml d i l u t e  t o  50 m l s  w i t h  d e m i n e r a l i z e d  H20, and 

c o n t i n u e  s t e p  # 2 .  

T i , i s  e q u j . v a l . e n t  t o  -. 

1, 4, 10, 20, 40, 60 ,  30,  100, 200,  300 ,  400 ppb 140 

A r t i f i c i a l  color - Nabob o r a n g e  e x t r a c t  d i l u t e  w i t h  1:l I 

m e t h a n o l  t o  rt iatch.  Seal t i g h t l y  

SnC12 - 15% i n . 1 5 %  H C l  

20 to 

3G0 g n  SnC:12 . 2 H 2 0  + 300 r n l s  HCI., u n t i l  S 1 i C l 2  d i s s o l v e c ?  

d i l u t e  t o  2 l i t e r s  

KSCN - 5% i n  1320 

Mixed S n C 1 2  - KSCN 

3 paf t s  S n c 1 2  t o  2 parrs  KSCI 



xi>: . .  

Watcr Samples Run for AA 

I .  C u  - 2 cjamr~!a/~nl r ends  80 s c a l e  t h e r e f o r e  1 u n i t  = 2 5  pp!2 

2.  Zn - 1 gcmuiia/nd r e a d s  f u l l .  sca le  t h e r e f o r e  I. u n i t  = 10 ppb 

3 .  Ni - 2 . 5  garuuna/nil rerids 50 s c a l e  t h e r e f o r e  1 u n i t  = 50 pph 

B u r n e r :  long s l o t  t e c h t r o n  b u r n e r  i n  l i n e  

. .  

. .  

. .  

i 

. . 



Sulphate i n  Natural. \ Ja ters  

. 1. p i p e t t e  0 . 5  ml. su lpha te  reagent  mix i n t o  a co lo r ime t r i c  t u b e  
i 
‘U 

2 .  Add 5 rill water saixple and mix 

3 .  Read a t  343 W a g a i n s t  a demineral ized water blank 

‘ 4 .  Read again a t  403fiFnd s u b t r a c t  from su lpha te  reading  

5 .  Gal-culate ppm su lpha te  from t h e  graph 

Rcaqen’i 

Dissolve 54  grams r e d  mcrcuric oxide ( J . T .  Ba?;er 2620-  Can Lab) 

i n  1-85 ml 70% perch lo r i c  a c i d  and 20 n i l  H20, shaltc ?or one h o u r .  

Add 46.3 grams fe r r ic  pe rch lo ra t e  Fe(ClO4)3 . 6H20 I 
(GFS 39)  and 47 grams aluminum pe rch lo ra t e  L A 1  (C104)3 . 3H201 
(GFS  2 )  Add 400 m l  water t o  d isso lve ,  l e t  settle overnight ,  decant 

into b o t t l e  and make t o  1 l i t e r  
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p H  hIEASUREMENTS 

S o i l  and  d r a i n a g e  s e d i m e n t  samples are dampened w i t h  

w a t e r  i n  a glass beaker t o  a p a s t y  c o n s i s t e n c y .  D e m i n e r a l i z e d  

w a t e r  i s  u s e d  for t h i s  p u r p o s e  as it h a s  a low b u f f e r  c a p a c i t y  

a n d  t h u s  does n o t  i n f l u e n c e  t h e  p H  o f ' t h e  sample. Measuremen t  

i s  made w i t h  a F i s h e r  Acumet p H  meter. Electrodes x e  s tored 

i n  b u f f e r  o v e r n i g h t .  A 30 m i n u t e  w a r m  u p  time i s  allowed for 

t h e  i n s t r u r n e n t  e a c h  m o r n i n g .  A 10 n i l  a l i q u o t  i s  t a k e n  from 

. 










