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SUMMARY 

The Timothy Creek Property (28 claims) i s  located eight  

m i l e s  north of Lac La Hache within the In te r ior  Plateau of south- 

cent ra l  Bri t ish Columbia. Geological mapping, geochemical sampling 

and magnetometer and induced polarization surveys were carr ied out 

on the property i n  1972. 

The property occurs within a regional b e l t  of Nicola 

Group rocks in t ruded  by several bodies of d i o r i t e  t o  monzonite. 

The claim group was located t o  cover a small magnetic high possibly 

re f lec t ing  an exposed o r  near surface intrusive body. 

Exposures within and near the property a re  sparce. None 

w e r e  located within the aeromagnetic high. Those observed consist  

of Nicola basa l t i c  flows and tuf f  breccias. 

Systematic subsoil  geochemical sampling, followed by 
multi-element analysis, was applied t o  the gr id  area covering 

most of the claim block. Several areas w i t h  anomalous Cu-Ni o r  

Zn contents i n  s o i l s  a r e  present. These anomalies are believed 

to r e f l e c t  bedrock geochemistry o r  l i thologic  u n i t s ,  No anomalies 

indicating mineralization w e r e  detected. 

J 

The ground magnetometer survey revealed t h a t  the aero- 

magnetic high can be resolved in to  a series of high contrast ,  

s m a l l  elongate magnetic highs aligned i n  a northwesterly trending 

belt  across the property. 

Two induced polarization survey l i nes  w e r e  carr ied out 

over ground magnetic highs, R e s u l t s  were negative i n  t h a t  varia- 

t i o n s  i n  frequency e f f ec t s  were s l i g h t  and indicated l i tho logica l  

changes , 
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INTRODUCTION 

The Timothy Creek Property consists of 28 claims ( W D '  

#1-28 inclusive, Blue Group) s i tua ted  eight  m i l e s  north of Lac La 

Hache within the In te r ior  Plateau of south-central Br i t i sh  

Columbia (Figures 1 and 2 ) .  The property is  accessible by gravel 

secondary roads. This report covers work carr ied out from May 

29 t o  July 25, 1972 including 1 2  l i n e  miles of picket gr id  con- 

s t ruc t ion  on which geochemical, geological, magnetic and induced 

polarization surveys w e r e  carr ied out. 

Physiography of the area i s  typ ica l  of the  In t e r io r  

Plateau with f l a t  t o  gently ro l l ing  t e r r a in  having a mean a l t i t ude  

of 3500 feet. The claims are  t reed w i t h  largely open stands of 

poplar, alder and lesser pine and f i r .  Several small open swamps 

and marshy timbered areas are  present. 

covered by a t h i n  veneer of g lac ia l  till. Drainage is  re la t ive ly  

Much of the property i s  

poor except for  a westerly flowing creek i n  the southern portion of 

the claim block. 

Work described i n  t h i s  report  i s  to be applied as one 

year ' s  assessment t o  each of the 28 claims comprising the  Blue 

Group (Appendix I) 

REGIONAL GEOLOGY AND AEROMAGNETICS 

The WD claims are  s i tua ted  within the west-central 

portion of a northwest t o  northsouth trending b e l t  of Upper Triassic  

Nicola Group volcanics and sedimentary rocks (Figure 3 ) .  This 

belt of rocks is  up t o  ten m i l e s  wide and occupies the  region 

between the Jurassic  Tomkomkane ba thol i th  on the eas t  and over- 

lying Miocene plateau basa l t s  t o  the west. Nicola rocks within 

the b e l t  are  loca l ly  intruded by probably related d io r i t e  t o  

monzonite stocks and dykes. 

PROPERTY GEOLOGY 

Outcrops a re  devoid over most of the property except 

fo r  a f e w  scat tered exposures t o  the south and outside the eastern 
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edge of the p rope r ty  (F igure  4 ) .  Exposures observed c o n s i s t  o f  

t r achy t i c - t ex tu red  p l ag ioc la se  porphyry b a s a l t  flows and t u f f -  

b recc ia s .  A few exposures t o  the e a s t  of the claim block a r e  

weakly gossaned and con ta in  t r a c e s  of p y r i t e .  N o  exposures w e r e  

found wi th in  1/2 m i l e  of the center of t h e  aeromagnetic h igh  

occur r ing  i n  the northwestern po r t ion  of the c l a i m  block. 

GEOCHEMISTRY 

A sys temat ic  s u b s o i l  sampling geochemical survey was 

conducted over  the g r i d  on the WD claims (F igure  4 ) .  Samples w e r e  

t aken  a t  200 f o o t  i n t e r v a l s  a long g r i d  l i n e s  spaced 800 f e e t  apar t .  

A t o t a l  of 319 s o i l  samples and 3 s i l t  samples w e r e  co l l ec t ed .  

Samples w e r e  analyzed a t  the Amax Burnaby l abora to ry  f o r  " t o t a l "  

Mo,  Cu, N i ,  Mn, Fe, Ag, Zn and Pb. D e t a i l s  of sample c o l l e c t i o n  

and a n a l y t i c a l  procedures are given i n  Appendix 11. 

Physiography of tbe area w a s  b r i e f l y  d iscussed  under 

" In t roduc t ion" .  Soi l s  a r e  gene ra l ly  w e l l  d r a ined  and comprise 

s l i g h t l y  mellowed brown f o r e s t  e a r t h s  l o c a l l y  g rada t iona l  i n t o  

weak podzols. W i t h  i nc reas ing  dra inage  impedance and waterlogging, 

g l e y  and humic g l e y  soi ls  predominate. Basin p e a t s  a r e  l o c a l l y  

p re sen t  i n  the most swampy l o c a l i t i e s .  I n  gene ra l  t h e  geochemical 

environment may be considered t y p i c a l  of a r e c e n t l y  g l a c i a t e d ,  cool  

and r e l a t i v e l y  humid nor thern  l a t i t u d e .  

Ir 

Anomalous th re sho ld  va lues  of the metals s tud ied  have 

been determined from log -p robab i l i t y  p l o t s  and by analogy w i t h  

s i m i l a r  environments. These a r e  a s  fo l lows  ( f i g u r e s  i n  ppm): 

H i q h  Backqround Poss ib ly  Anomalous Probably Anomalous 

cu 50 70  100 
N i  40 50 70 
Zn 100 140 200 
Mn 900 1200 2000 
Pb  25  30 40 

Fe va lues  exceeding 4.0% a r e  considered abnormally high.  M o  and 

Ag a r e  no t  p re sen t  i n  concen t r a t ions  above the a n a l y t i c a l  de t ec t ion  

l i m i t s  (i .e. 1.0 and 0.5 ppm r e s p e c t i v e l y ) .  
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A l l  a n a l y t i c a l  r e s u l t s  are g iven  i n  Appendix I11 and 

Cu, N i  and Zn va lues  are shown on Figure  4. 

areas also a r e  o u t l i n e d  on Figure 4. Anomalous copper a r e a s  

Anomalous Cu and Zn 

l a r g e l y  occur as  a series of e longa te  anomalies roughly a l igned  

i n  a nor thwes ter ly  t r end ing  belt a c r o s s  the property.  This belt  

is f lanked on both s i d e s  by  a number of broad l o w  c o n t r a s t  Zn 

anomalies. As can be observed on Figure  4 and i n  Appendix I11 

m o s t  of the samples w i t h  anomalous copper con ten t s  a l so  have 

enhanced N i  conten ts .  A l s o ,  a number of Cu-Ni and Cu anomalous 

samples w e r e  taken from gleysols, humic g l e y s o l s  or pea t s .  This 

belt  of anomalous Cu and N i  con ten t s  i n  s o i l s  b road ly  correlates 

w i t h  a series of nor thwes ter ly  t r end ing  ground magnetic highs 

(See Geophysics). 

I t  is be l i eved  t h a t  geochemical data f r o m  the WD c l a i m s  

s h o w  no clear evidence of the presence of mine ra l i za t ion .  The 

enhanced Cu-Ni and Zn va lues  a r e  be l i eved  l i k e l y  t o  l a r g e l y  r e f l e c t  

changes i n  bedrock geochemistry and r e l a t e d  concen t r a t ion  of m e t a l s  

i n  humus rich samples from swampy environments. 
w 

GEOPHYSICS 

Ground Maqnetometer Survey 

I n t r o d u c t i o n  and Theory 

During the pe r iod  June 19 - June 22  approximately 1 2  

l i n e  m i l e s  of ground magnetometer surveying w a s  completed on the 

WD claims. The purpose of the survey w a s  t o  a c c u r a t e l y  locate 

and d e f i n e  an aeromagnetic anomaly recognized on a publ ished 

government (G.S .C . )  aeromagnetic map (i.e. Sheet 92 P/14). 

The magnetism o f  a l l  rocks is  c o n t r o l l e d  b y  their  con ten t  

of ferromagnet ic  ma te r i a l ;  i.e. substances,  possess ing  a r e l a t i v e l y  

h igh  s u s c e p t i b i l i t y  and capable  of  acqu i r ing  permanent magnetiza- 

t i o n .  I n t r u s i o n s  o f t e n  a r e  accompanied by  widespread hydrothermal 

a l t e r a t i o n  zones i n  which ferromagnet ic  m i n e r a l s ,  p r i n c i p a l l y  

magnetite,  may be r e d i s t r i b u t e d  t o  the per iphery  of the a l t e r a t i o n  

zones. 
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Instrument  and Procedure 

The instrument  employed was the Model MI?-2 magnetometer 

manufactured by  Sharpe Instruments ,  a d i v i s i o n  of S c i n t r e x  L t d . ,  

Downsview, Ontar io .  I t  o p e r a t e s  on the f l u x g a t e  p r i n c i p l e  

measuring the v e r t i c a l  component of the earth 's  magnetic f i e l d .  

The ME'-2 c i r c u i t r y  i s  temperature  compensated t o  less 

I ts  measurement range than  1 gamma p e r  OC from -4OOC t o  +4OoC. 

i s  f r o m  +100,000 gammas t o  -100,000 gammas and on the m o s t  sens i -  

t i v e  s c a l e ,  the s e n s i t i v i t y  i s  20 gammas p e r  scale d i v i s i o n  or  a 

r e a d a b i l i t y  of 10 gammas. 

only coa r se  l eve l ing .  

I t  is  a hand held instrument  r e q u i r i n g  

To enable  surveying on the m o s t  s e n s i t i v e  scale, the 

earth 's  f i e l d  was "bucked ou t "  using the ins t ruments  l a t i t u d e  

c o n t r o l  s w i t c h .  S t a t i o n  O+OOE, 48+00N was a d j u s t e d  t o  r ead  +370 

gammas. The ear th 's  t o t a l  f i e l d  a t  th i s  p o i n t  is approximately 

55,000 gammas. 

The b a s e l i n e  was first  surveyed i n  a s o u t h e r l y  d i r e c t i o n ,  

beginning a t  s t a t i o n  O+OOE, 48+00N. Measurements w e r e  taken every  

100 feet, w i t h  p a r t i c u l a r  care taken  a t  s t a t i o n s  t h a t  w e r e  g r i d  

cross l i n e  i n t e r s e c t i o n s .  When s t a t i o n  O+OOE, 8+00N w a s  reached 

the b a s e l i n e  w a s  resurveyed i n  a n o r t h e r l y  d i r e c t i o n  back t o  the 

s t a r t i n g  s t a t i o n  i n  o r d e r  t o  observe and correct f o r  the d i u r n a l  

v a r i a t i o n .  I n  a s i m i l a r  f ash ion  magnetic reference p o i n t  s t a t i o n s  

were made on the remaining nor thern  p o r t i o n  of the baseline. The 

east-west o r i e n t e d  p i c k e t  l i n e s  w e r e  t hen  surveyed every  100 feet  

and d i u r n a l  c o r r e c t i o n s  w e r e  ob ta ined  by  t i e i n g  i n t o  the base l ine .  

The correct va lues  w e r e  p l o t t e d  i n  p l a n  view on a s c a l e  of 1"=400' 

and contoured using a 2000 gamma contour i n t e r v a l .  The r e s u l t s  

are presented  on Figure  5. 

Resu l t s  and Discussion 

Two prominent ground magnetic anomalies were def ined  by 

the survey. The l a r g e s t  anomaly centered about coord ina tes  32+00N 
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4+00E t r e n d s  north-northwest d i s p l a y i n g  a s t r ike  l eng th  of 3000 

feet. The peak of the anomaly i s  16,000 g a m m a s  above background 

and sugges ts  a magnet i te  concen t r a t ion  near  ground su r face .  The 

second anomaly i s  cons iderably  sma l l e r  i n  s i z e  and i s  l o c a t e d  a t  

s t a t i o n  64+00N, 21+00W. The i n t e n s i t y  of this  anomaly a l so  

i n d i c a t e s  a near  s u r f a c e  concen t r a t ion  o f  magnetite.  

The two anomalies l i e  along a s t r o n g  north-northwest 

magnetic t rend .  A smal l  magnetic f e a t u r e  a t  56+00N, 14+00W i s  

also l o c a t e d  on this  major t rend .  The only  other t r e n d  appearing 

i n  the i somagnet icmntours  i s  north-south. 

Because of the s p a r s i t y  of outcrops  occur r ing  on t h e  

p rope r ty  no c o r r e l a t i o n s  can be at tempted between magnetic 

s u s c e p t i b i l i t i e s  and l i thological  u n i t s .  

Induced P o l a r i z a t i o n  Survey 

I n t r o d u c t i o n  and Theory 

On J u l y  23 - 24, 1972 two t r a v e r s e s  of induced p o l a r i -  

z a t i o n / r e s i s t i v i t y  surveying w e r e  completed on the WD c l a i m  group. 

The object of  the work was t o  tes t  the subsur face  p o l a r i z a b i l i t y  

a s s o c i a t e d  w i t h  two ground magnetic anomalies. The r e s i s t i v i t y  

information obta ined  is u s e f u l  i n  i n f e r r i n g  overburden depths ,  

d e f i n i n g  ab rup t  l i t h o l o g i c a l  changes, and a s s e s s i n g  the importance 

of any I.P. e f f e c t s  obtained.  

The t e r m  induced p o l a r i z a t i o n  means e l e c t r i c a l  po la r i za -  

t i o n  (i.e. s e p a r a t i o n  of charges)  induced by  an a p p l i e d  e lectr ic  

f i e ld .  The cause of th i s  p o l a r i z a t i o n  i s  changes i n  the mobi l i t i es  

of i o n s  w i t h i n  a rock. A t  the i n t e r f a c e s  between zones of d i f f e r e n t  

mobilities, excesses  or d e f i c i e n c e s  of ions  occur;  the concentra- 

t i o n  g r a d i e n t s  developed oppose the c u r r e c t  f l o w  and cause a 

p o l a r i z i n g  effect. 

of rocks and a c u r r e n t  i s  appl ied ,  a concen t r a t ion  of i o n s  b u i l d s  

up a t  the e l e c t r o l y t e  (water)-metal  i n t e r f a c e  w h i l e  awai t ing  an 

e lec t rochemica l  r e a c t i o n  w h i c h  m u s t  occur  before the electr ic  

When minera l  g r a i n s  block the pore passages 
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charge can be t r a n s f e r r e d  f r o m  an ion  i n  the electrolyte t o  a 

free e l e c t r o n  i n  the metal .  

f l o w  a r e  s a i d  t o  p o l a r i z e  the i n t e r f a c e  and the added vo l t age  

necessary  t o  d r i v e  the c u r r e n t  ac ross  t h i s  b a r r i e r  i s  known a s  

The forces w h i c h  oppose the c u r r e n t  

I' ove rvo 1 t age I' . 
I t  t a k e s  a f i n i t e  t i m e  t o  b u i l d  up overvol tages  and one 

f i n d s  t h a t  the impedances of these zones (Warburg Impedance) 

decreases  w i t h  i nc reas ing  frequency. I n  the frequency domain 

system t h a t  w a s  employed the decrease i n  the Warburg Impedance 

was measured between c u r r e n t  app l i ed  a t  0.3 h e r t z  (AC 1) t o  c u r r e n t  

app l i ed  a t  5.0 h e r t z  (AC 2 ) .  

Instrument and Procedure 

A m u l t i p l e  frequency McPhar induced p o l a r i z a t i o n  system 

Model P6608 was employed i n  measuring the p o l a r i z a t i o n  and 

r e s i s t i v i t y  parameters.  

vo l t age  source.  The ou tpu t  c u r r e n t  can be selected f r o m  both 

p o l a r i t i e s  and v a r i e s  f r o m  direct  c u r r e n t  t o  au tomat i ca l ly  al ter-  

The t r a n s m i t t e r  i s  a manually v a r i a b l e  

w 
n a t i n g  ou tpu t  f requencies  of 0.058 0.18 0.38 1.258 2.5 and 5.0 

h e r t z .  

On t h i s  survey the l o w  and high f requencies  employed w e r e  

0.3 and 5.0 h e r t z .  

motor genera tor .  

system is 5 amp. w h i l e  the maximum ou tpu t  vo l t age  is  690 v o l t s .  

Power w a s  ob ta ined  f r o m  a 26 KW - 400 h e r t z  

The maximum ou tpu t  c u r r e n t  fox the t r a n s m i t t i n g  

The receiver employed was the new 1969 A.C. P660 model. 

T h i s  i s  a potent iometer  type w h e r e  the ampl i f ied  and f i l tered 

s i g n a l  i s  compared w i t h  a r e f e r e n c e  vol tage.  

8V a l k a l i n e  t r a n s i s t o r  b a t t e r i e s  and draws 7.5 ma. 

inc lud ing  ca r ry ing  case  and b a t t e r i e s  i s  5 pounds. 

I t  i s  powered b y  s i x  

T o t a l  weight 

An i n  l i n e  dipole-dipole  a r r a y  was employed i n  the 

survey. Dipole l eng th  was 200 feet and measurements w e r e  t aken  

on f i v e  s e p a r a t i o n s  (n  = 182838485). Survey procedure r equ i r ed  

the p repa ra t ion  of altset-upit  s t a t i o n  near  the c e n t e r  of each l i n e .  
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The r e c e i v e r  and i t s  motor gene ra to r  power supply remained 

s t a t i o n a r y  a t  t h e  set-up p o s i t i o n  and w i r e s  i n  i nc reas ing  three 

hundred f o o t  i n t e r v a l s  w e r e  s t rung  o u t  i n  both d i r e c t i o n s .  Care 

w a s  taken  t o  ensure t h a t  the w i r e s  w e r e  w e l l  s epa ra t ed  t o  prevent  

i nduc t ive  coupl ing effects. The ends  of the w i r e s  w e r e  connected 

t o  f o u r  s t a in l e s s  steel  rods w h i c h  had been hammered i n t o  the 

ground. Where p o s s i b l e  the rece iv ing  d i p o l e  a l s o  u t i l i z e d  the 

s t a i n l e s s  steel  rods f o r  electrode connections.  Once t h e  

r e c e i v e r  d i p o l e  moved p a s t  the l a s t  s tee l  rod emplaced fo r  the 

t r a n s m i t t i n g  set-up connect ions w e r e  made v i a  porous po t s .  Radio 

c o n t a c t  between the r e c e i v e r  and t r a n s m i t t e r  o p e r a t o r s  coordinated 

power '*on*' and " o f f "  per iods .  

Resu l t s  and Discussion 

The d a t a  i s  presented  i n  a pseudosect ion format and 

d i s p l a y s  the measured apparent  r e s i s t i v i t i e s ,  p e r  c e n t  frequency 

effects and the c a l c u l a t e d  metal  f a c t o r s .  N o  s t r i k i n g  anomalies 

w e r e  ob ta ined  and the pe r  c e n t  frequency effects g e n e r a l l y  i n d i c a t e  

a p o l a r i z a b l e  con ten t  of less than  1.0% by volume. 

Line 64+00N h a s  a h igh  background of  g e n e r a l l y  uniform 

apparent  frequency effect va lues  between 2 .0  and 3.0%. A t  t h e  

western end of th i s  l i n e  a decrease  i n  the P.F.E. values  is 

accompanied by a decrease  i n  r e s i s t i v i t y .  This  s i t u a t i o n  is m o s t  

o f t e n  the r e s u l t  of an inc reas ing  overburden depth.  

Line 32+00N is  c h a r a c t e r i z e d  by a more i r r e g u l a r  

frequency effect  d i s t r i b u t i o n .  These changes i n  subsurface 

p o l a r i z a b i l i t y  may be a r e f l e c t i o n  of minor l i t h o l o g i c a l  v a r i a t i o n s .  

G.M. Leary, R.J. Bai l e s ,  

AMAX Vancouver O f f  ice 



APPENDIX I - STATEMENT OF COSTS 

1 

Claim Name Group Record Numbers Anniversary Date 

WD #1-28 incl. Blue 26896-26923 incl. August 4, 1972 
,;. 

Period of Work - May 29 to July 25, 1972 
Summary of Work - Line Cutting - 12 line miles 

Geochemical Survey - 322 samples 
Magnetometer Survey - 12 line miles 
I.P. Survey - 1 3/4 line miles 

L I  Personnel and Salaries 

G.M. Leary, MSc. Geologist In Charge, 601-535 Thurlow St.,Vancouver 

C.J. Hodgson, PhD. Geologist, 601-535 Thurlow St.,Vancouver,B.C. 

G.M. DePaoli, BSc. Geophysicist, 601-535 Thurlow St.,Vancouver,B.C. 

1 day @ $60.00/day $ 60.00 

1 day @ $60.00/day 60.00 

1 day @ $50. OO/day 50.00 

15 days@ $30.00/day 450.00 
D.R. Ramage, Jr.Assistant, 1124 Mayor Magrath Drive,Lethbridge,Alberta 

15 days@ $16.00/day 240.00 
S.  P. Dobrowolski, Jr. Assistant, 1950 Cardinal Drive, Kamloops, B. C. 

4 days@ $16.OO/day 64.00 
G.C. Stock, Jr.Assistant, 1725 W 16 Ave.,Vancouver,B.C. 

15 days@ $22.00/day 330.00 

2 R.J. Bailes, BSc. Geologist, 36 Greenwich Bay, Winnipeg, Man. 

(3 

._ 

Room and Board . .  
. .  

52 man days @ $10.00/day 

Geochemical Survey 

322 samples collected and analyzed for Mo, Cu, Ni, Mn, 
Fe, Ag, Zn and Pb @ $3.00/sample 

520.00 

'966.00 

Maqnetometer Survey 

Rental of MF-2 Fluxgate Magnetometer 
3 days @ $9.00/day 27.00 

Induced Polarization Survey 

Dennis Morrison, I.P. Contractor, Box 418, Gravenhurst, Ont. 
1 day Q $200.00/day 200.00 



Declared before me at the Lq 
-l 

of ~ = L G a 2 L ~ : C - e s  , in the 

Province of British Columbia, this /’ 3 I 

Jay of 9 a V  1972 . A B  
J 

ai, x* 
g Affidnvits within British Ccll;mbiz. 
r the Province of British Colurnhia* 

SubMlnlng Record@ 



V e h i c l e  - 16 days @ $10.00/day $ 160.00 w 
Report Prepar t ion  and Draf t inq  200.00 

TOTAL $3,327.00 
r------- ------- 

This work is t o  be appl ied  for one year  on each of the 

WD #1-28 i nc lus ive  claims. 
,r *' 

U 

British Columbiz .I - 
Province of-British CoiurIlt);a. 

.. ................ .. . ... . .. ., 

Sub-Mining Recordell 



APPENDIX I11 - GEOCHEMICAL ANALYTICAL RESULTS 
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APPENDIX I1 

P r o c e d u r e s  fo r  Collectioil and Processing 

of Geochemica l  Saixples 

A n a l y t i c a l  Kethocis €or Ag, Mor Cu, Pb, 221, 
Fe, I g h ,  Ni, Co and. : ] . i n  s e d i m e n t s  and s o i l s ;  
Mo, CI?, ZiI, Ni and Sod-- in waters. 

Aiax Exploration, I n c .  
Vancouver O f f i c e .  

R.F. I-IorsnaL1 



SZ94PLX CGLLECTLCN 

S o i l s  

B horizon material i s  sariipled and thus organic r ich 

topso i l  a n d  leached. upper s u b s o i l  are avoiG.ed.. Occas ioiial1.y 

organic r i c h  sar.i.?les h a v e  t o  be t a k e n  i n  sviarnpy depressions. 

Samples are t a k e n  by hand from a s r m l l  excavation 

made w i t h  a cas t  i r o n  ~mttoclc. Approxinately 200 grns of s n e r  

grained ma te r i a l  i s  taken and placed. i n  a numbered, high wet- 

strencjth, 1Q:af-L paper bag. The b a g s  are closed by f o l . d i n g  a-ild. 

40 n o t  h a v e  metal- t abs .  

Observations as  t o  t h e  na tu . rc  of the sai;;..ple and t he  

environxent of the  sartiple s i t e  are made i n  t h e  f i e l d .  

D r  a i n  acre S er7 imc n t  s - 

Active .;ediments are taken by hand from t r i b u t a r y  

d r s i n a g c s  whicii are general.]-y of f i v e  square miles catchrfient 

B 
.. 

or less. Composite sarap1.c~ are  taken of the f i n e s t  ra ter ia l -  

availab1.e from as near as possib1.e t o  t h e  centre o? the  d r a i n a g e  

c i i a n n e I  t h u s  a v o i d i n g  co1-1apsed banks.  ore than .one saxpI.e i s  

t a k e n  if mar!ced ~-i , ineral-ogical .  or  t ex tvra l  segregatj-on of t h e  

6ec?j.ments i s  evident. 

Some 200 c p  of f iner  1i:ate:ciz.l i s  collected u n l e s s  t h e  

sedinent is u.nu.sually coarse in which case t h e  vrzight i s  

increase?. t o  1- kq. SamDles a r e  placed. i n  the  same t47pe 0-f 

I*zict pzper bzg as ai:e ei~ipI.o;7ed i n  s o i l  sangling. Katcr 

s ~ x i ~ l e s  3 . r ~  takei? zi; aJ.1 z~pro;?;:iat.e sites. A_np,ro: : imately 1-00 

mls 3 . z ~  s~~npI-ec3. 3ild. pj.acc6. in a clea.3, S C ~ ~ V J  seal-ed., polytheiie 



ii 

R o c k  Chips 

Coriiposite roc!;. chip samples general ly  cons is t  of sone 

t e n  small f r a y e n t s  broken from unweathered outcrop with a s t e e l  

ha-mer. Each f r a p c n t  weighs some 50 qiis. Samples are placed 

in s t rong  p o l y t h e n c  bags and sealed w i t h  non-contaninating w i r e  

tabs. Sznples a re  r e s t r i c t e d  t o  a s ing le  roc!; type and obvio~1.s 

mineral izat ion i s  avoided.. 

Soil, sediment and rock samples are packed securely 

in cardboarc? boxes or canvas sacks and dispatched by road o r  a i r  

t o  t h e  iV,%’W geocheriiical 1aboratoT-y i n  Vancouver. 

SAFIPLE PREPARZZTION 

Packages of sar2.pI-e~ are opens8 as soon as they a r r i v e  

a t  the laboratory and the bags placed i n  nu re r i ca l .  sequence i n  

an e lectr  Fcal.ly heated sa1npLe d r i e r  (itl.a>ciriI?L:m tempcratwcc 70 “C) . 
A f t e r  6rying soil and sedj.ment sar.ip1.e~ t h e y  are 

lightly po~i;ndeci w i t h  a woockn block to break vLp aggregates of 

f i n e  p a r t i c l e s  and are then passed throLi.r_rh a 35 mesh s t a i n l e s s  

. 
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screen. Xiere samples are  appyecFaSly heavier than 2 kg the  

material is sp1-j-t after jaw crushing by means 0 2  a Jones 

s p l i t t e r .  After pulverizing the  sample is mixed 5y  rol.ling on 

paper and i s  then placed i n  a %a?t paper hag. 

SANPLE D I G E S T I O N  - 
Digestj-on tubes (100  x 16 ram) are marked a t  the 5 ml 

level  w i t h  a c.i.amonc? pencil .  Tuher; are  cleaned. wi th  hot water 

and concentrated HC1.  0 .5  g saniples are weighed. accurately, 

using a Fisher Dial-0-Gram balance, and placed. i n  the  appro- 

p r i a t e  tribes. 

To each of the samples thus prepared are  ad.cIec1 2 n i l  

of an acid mixture comprising 15% n i t r i c  and 255% perchloric 

acids. Racks 0 2  tubes  a re  then p3.acec7 on an e l c c t r i c a l  hot 

plate, brought t o  a gentle Soil- ($ hour)  and dj-gesteG Tor 4$ 

hours. Sampl-es unusuaily rich i n  organic material are f i r s t  

burned i n  a poi-cel.ain cru.cib1-e heate6 by a hu.nscn burner before 

t h e  acid mixture is  added. Digestion i s  performed i n  a s ta in-  

I.ess s t e e l  furtLe hooci. 

After digestion tubes a re  removed. from the hot p la te  

and the volunle i s  brought up t o  5 r n l  with deionized water. 

The tubes a re  shaken t o  m i x  the  solutioil an? then centrifuged 

for one minute. The resu l t ing  clear  upper layer is used. for  

Cu, 1.10, Pb, Zn ,  Ag, Fe, 141, N i  and C o  determination by a Perkin- 

E lmer  2 908 at0irLj-c akor,ntion spectrophotoncter . Analytical 

procedu.res a re  given o n  the fo l lowing  pages. 
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ANIALYTICAL PROCED-mES 
i v  

. S i l v e 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  saritple 

f r o m  less t h a n  . 5  t o  1000 ppni 

2 .  Summary of Method - The santple i s  t reated w i t h  n i t r i c  and  per- 

c h l o r i c  acid m i x t u r e  t o  o x i d i z e  o r g a n i c s  a n d  s u l p h i d e s .  

s i l v e r t h e n  i s  p r e s e n t  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  s p e c t r o p h o t o -  

The 

. meter 

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  1 gamnia/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 .  

v e n t s  s i l v e r  be ing  absorbed on  t h e  glass  c o n t a i n e r .  

t i o n  must  be completed on  t h e  same day  as  t h e  c i i g e s t i o n .  

M a i n t a i n i n g  t h e  s o l u t i o n  i n  20% p e r c h l o r i c  ?re- 

D e t e r d n a -  

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

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

must  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  background 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 

Wavelength 3231A D i a l  287.4 ~ 

F u e l  - a c e t y l e n e  - f l o w  - 14  

Oxidan t  - a i r  - flow - 14 

/ 

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

Maximum Conc. 3 t o  4x  . .  
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C a 1. i br a t  i o n  

1. Se t  1 gamma/ml t o  read 40 equivalent  t o  20 ganlrtia/grtI 

Factor 3 :c meter reading 

Check standards 

48 10, 20, 40 ppm Ag i n  sample 

2 .  Set  1 5  g m a / m l  t o  100 equivalent  t o  100 ppm 

Check s tandards 

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 

. ..,. 

Factor lox sca l e  reading 

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

procedure 

5. Background cor rec t ion  for  sample reading be tween 1 t o  5 ppn 

Cal ibra te  AA i n  s t e p  1 

Dial wavelength t o  300 (peak) 

Read the  samples .again 

Subtract  the background reading from the  f i rs t  reading 

Standards 

1. 1000 garma/m3. Ag - 0.720 grt~ Ay2S04 dissolved i n  20 mls € 1 ~ 1 0 ~  

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

2 .  100 yanuna/nll Ag - 10  m l s  of above + 20 m l s  HclO4, d i l u t e  t o  

100 mls 
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'b c. ' 

3 .  Recovery  spiked s t a n d a r d  

5 ganuiia/nil A g  - 5 m l s  100 gamma/ml d i l u t e  t o  100 nl-s wi th  

"mixed 'I a c i d  

Workinq AA S t a n d a r d s  

. Pipette .2, - 5 ,  I, 2, 5, 10 nils of 100 gmm~a/ml- and 2, 5 rds 1.000 

ganuna/ml d i l u t e  t o  100 mls w i t h  20% HclO4. 

4, 10, 20, 40, l o o ,  200, 400, and  1000 ppm A g  i n  t h e  sample  .50 gin 

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

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

Recovery  S t a n d a r d .  

P i p e t t e  2 m l s  of +5 galima/ml Ag i n  r n 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  the d i g e s t i o n .  

ppm Ag f o r i g i n a l  smple 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  geocliernical  procedure for  saniple  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  assay  Agr t h e  same p r o c e d u r e  i s  u s e d .  Ag i s  t h e n  c a l c u -  

l a ted  i n  o z / t o n .  

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

c o n v e r s i o n  factor  

o z / t o n  = .0292 x p p m  A g  

c 



Zn Geochemical 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  Flow 14 

Oxidan t  - A i r  Flow 1 4  

... I 
L 

Burner  - P.E.  s h o r t  path 90' 

Range 

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

0 - 50 gsriuna/ml F a c t o r  lox -0 t o  1000 p p m  

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

,- t o  1000 ppb 

High Zn Burner  B o l i n g  i n  l i n e .  Wavelength 3075. D i a l  250 S l i t  7A 
qLll 

F u e l  14 A i r  14.5 

0 t o  1000 yanma/ml read 0 t o  20 Factor 400 x 

P u r e  S t a n d a r d  l o ,  000 gamma/ntl 

1 gm Zn d i s so lved . ,  H20, H C l ,  HNO3, HC:104, fumed t o  H C l 0 4  - 
make u p  t o  100 n i l s  H20 

1000, 100 gamia/ml- a.nd 100 ml by d i l u t i o n  i n  20 76 H c l O 4  

O t o  200 gamma/ml Zn u s e  combined ~ i ,  CO, ~ b ,  Zn s t a n d a r d s  

Pipet te  

1, 2, 3, 5, 8, 10 m l s  of 10,000 garma/ml - d i l u t e  to 100 n i l s  

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

100, 200, 300,. 5008 800, 1000 gariuna/ml Zn for h i g h  standards 

c 

. .  . 
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C o  Geochemical~ AA S e t t i n g  

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

C u r r e n t  1 0  #4 S l i t  2A 

Wavelength  2407 D i a l  133.1 

F u e l  - A c e t y l e n e  F l o w  14 

Flow 14  

i n  l i n e  
- 

O x i d a n t  - A i r  

Burne r  - AB 51 

Range 

0 - 10 gamma/mL read 100 Factor 2 

. 
I 

r e a d i n g  tii 200 p p m  

0 - 20 gan'ma nil read 100 F a c t o r  4 x r e a d i n g  t o  4.00 ppni 

Burner  a t  maximum a n g l e  

0 - 100 gamma/ml read 1 0 0  -_ Factor 20 x r e a d i n g  t o  2000 ppin 

0 - 200 gamma/ml read 100 Factor 40 x r e a d i n g  t o  4000 p p m  

Standards - 1000 gamnla/ml 

1.000 gm cobalt m e t a l  d i s s o l v e d  i n  H C l ,  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, l o ,  20 m l s  i n t o  100 m l  v o l  f l asks  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 gamma/ml co 

Mixed - c o m b i n a t i o n  s t a n d a r d s  of Cu, N i ,  co, pb, Zn 

of 

It 28 58 l o ,  20, 308 50, 80, 100, 150, 200 ganirila/riil a re  used 

for c a l i b r a t i o n  
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Mn GeocI1emic-71 AA S e t t i n q  

Lamp M u l t i  e len ien t  C a r  N i 8  Co, Mn C r  

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

Wave l e n g t h  4030.5  D i a l  425 .2  

F u e l  - A c e t y l e n e  F l o w  1 4 . 0  

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

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

Range 

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

0 - 200 ganuna/nll F a c t o r  40x - 0 t o  4000 ppm 

Burner  90 

0 - 1000 ganuna/rill F a c t o r  200x - 0 t o  20,000 pprtt 

0 - 2000 gamma/ml F a c t o r  400x - 0 t o  408c)Oo p p m  

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

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

S t a n d a r d s  

F i s h e r  l O , O O O  ganuna/nll ( ml) 

l o x  D i l u t i o n  1000 g&a/nil 

P i p p e  t t e 
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M o  Geochen,ical  AR S c t t i n q  

Lamp ASL H/C No 

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

Wavelength 3 1 3 3  ' D i a l  260 .2  

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

Ox idan t  - N i t r o u s  o x i d e  F l o w  14 .0  

Flow 1 2 . 0  t o  g i v e  1" red feather 

. .. , 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  Fac tor  2x - 0 t o  200 p p m  

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

0 - 50 ganuna/ml 

0 - 100 ganuna/ml F a c t o r  20  x 

Fa.ctor 1 0  x 0 t o  1000 ppni 

0 t o  2000 ppm 

... S t a n d a r d s  1000 gamrdnl 

D i s s o l v e  .750 gnis Moo3 ( a c i d  molybdic)  w i t h  2 0  r t i ls  H20, 6 

lumps NclCH," when all d i s s o l v e d ,  add 20 mls HCl, d i l u t e  t o  5: jO mls 

and d i l u t e  to 100 m l s  w i t h  20% HC1O4 

. 



Fe Geochemical A A  S e t t i i i q  

Lcvllp - Fe 

- Do n o t  u s e  m u l t i  e l e m e n t  Fe 

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

Wavelength 344.0.6 D i a l  3 1 7 . 5  

F u e l  - Acetylene Flow 14 .0  

O x i d a n t  - A i r  Flow 14.0 

Burner  - PE Short P a t h  93O 

Range 

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

0.2 x % - 0 to 20.0% . 0 - 10,000 ganuna/ml  

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

xi 

. .  

(Ilw S t a n d a r d s  l o ,  000 ganuna/rtil ' 

Weigh 5 .000  ~ K I S  i r o n  w i r e s ,  i n t o  beake r ,  add H;!O, HCI, HNO3, 

H C l O 4 ,  h e a t  t o  H C l O 4  f u n e s .  A d d  ,HC104 t o  100 mls + 100 n t l s  

H 2 0 ,  warm, d i l u t e  t o  500 rills 

P i p e t t e  

1, 5, lo, 20, 308 50, 80 m l s  10,000 galrlnia/rnl d i l u t e  t,o 1GO 

mls w i t h  2@/0 ~ ~ 1 0 4  t o  g i v e  

100, 5008 1000, 2000, 3000, 5000, 8000 gar[una/nJ t o  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 amp1 e 

c 



x i i  

. N i  Geochemical. AA S e t t i n q  

Lamp P . E .  H/C. N i  or m u l t i  e l emen t  

C u r r e n t  1 0 #4, S l i t  2 A  

Wave l e n g t h  3415 Dial. 312 .5  

F u l e  - A c e t l y l e n e  Flow 1 4 . 0  

Oxidant  - A i r  Flow 1 4 . 0  

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

Range 

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

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

. ..,. 

45' 0 - 200 gamma/ml. F a c t o r  40x - 0 - 4000 ppm 

0 - 500 garrima/ml F a c t o r  1 O O x ' -  0 - l O , O O O  p p m  

N i  i n  w a t e r s  and  ve ry  l o w  r a n g e s  

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

Range 0 - 5 garma/ml F a c t o r  lx - 0 - 100 ppm 

S t a n d a r d s  l O , O O O  gamma/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  H C l ,  HNO3, HClO4 t o  

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

1000 gcmna/nl and  100 ganur&/rtil S u c c e s s i v e  l o x  d . i l u t i o n s  i n  20% HCll  
. .  

HC104. T h i s  g i v e s  

8 .  

i 

1 8  2, 5; 50; 308 100, 200,  500,  300 ,  

Conibined S t a n d a r d s  - Cu, N i ,  C o , '  Pb, Zn i s  used  as a working  

s t s n d a r d  



xiii 

Cu Geochctnical. AA S e t t i n q  

Lamp S i n g l e  Cu or 

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

C u r r e n t  10 for m u 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 

Wavelength 3247 D i a l  280 

Burner  T e c h t r o n  AB 51 (For  Cu i n  a a t w a l  w a t e r s )  

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

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  1 4  

Range 

0 - 5 gamma/n\l F a c t o r  l x  t o  100 ppm (for  low Cu) 

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

Burner  90 ' 

* ..,. 
I 

0 - 200 gamma/ml Factor 40x t o  4000 p p m  

Wavelength 2492 D i a l  1 4 7  

Burner  i n  l i n e  

Range 

0 - 1000 gamma/ml 

0 - 2000 gamma/ml 

Factor 2OOx t o  20,000 p p m  

F a c t o r  400x t o  40,000 p p m  

Highe r  range t h a n  40,000 ppm r e q u i r e s  lox d i l u t i o n  

Standards 

10,000 gamma/ml 

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

~ ~ 1 0 4  , fume d i l u t e  t o  100 mls 

. 
s i  , .  

c 



1000 gma/ml  lox d i lu t ion  above i n  20% HC104 

xiv 

2000 gamia/ml 20 mls l O , O O O  g'amma/ml - d i l u t e  t o  100 mls i n  

20% Hc104 

100 gamnia/niI. lox d i l u t i o n  1000 gamma/ml d i l u t e  t o  100 m l s  i n  

20% ~ ~ 1 0 4  

200 gamma/ml lox d i lu t ion  2000 ganuna/rc,l d i l u t e  t o  100 mls i n  

20% ~ ~ 1 0 4  

Pipe t te  

1, 2, 38 5 8  8, 10 m l s  100 gamma/ml - d i l u t e  t o  100 m l s  w i t h  
. .  
20% HClOq t o  give 1, 2, 38 5, a8 10 gama/ml 



x v  

Pb Geochemica l  AA Settinq 

Lanip ASL H/c Pb 

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

Wave l e n g t h  2833 Dial 238 

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

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

Burne r  AB 51 i n  l i n e  ... , 

Range 

0 - 20 gan-ma/mI. t o  read 0 t o  80. F a c t o r  5x 0 t o  5G0 ppm 

0 - 200 gamnm/nil t o  r e a d  0 t o  .BO. F a c t o r  50x 0 t o  5000 ppm 

Standards - 10,000 g a n i m a / n l  

1.000 p u r e  metal, dissolved in HNO3, fumed t o  HC104 make u p  

t o  100 n i l s  i n  20% HC104 

1000 ganuna/ml and  100 gtirma/ml S u c c e s s i v e  10x d i l u t i o n s  i n  

20% ~ ~ 1 0 4  

P i p e t t e  
I 

c 

. .  . . 



W i n  Soi1.s and S i 1 . t ~  

Reagents and a p p a r a t u s  

T e s t '  t u b e s  - piTrex d i s p o s a b l e  

T e s t  t u b e s  - screw cap 

Bunsen Burner  

F l u x  - 5 par t s  Na2C03 

4 p a r t s  N a C l  

1 p a r t  WO3 p u l v e r i z e d  t o  -80 mesh 

7% SnC12 i n  SO% HC1 

20% KSCN i n  H 2 0  

Extractant - 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  I c a r b o n  te t rachlor ide  

S - a n d a r  ds 

2H20 d i s s o l v e d  i n  H 2 0 8  

100 ganur~a/ml, 10 garitma/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  . 

make up t o  

. .. , 

100 nls 

P i p e t t e  .5, 1, 2, 3, -5, 8, 10 ALI of 1" gamma/d 

and  1.58 2 mls of 100 gamma/ml - d i l u t e  t o  10 mls 

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

A r t i f i c i a l  colors - Nabob p u r e  Lemon Extract ,  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  ma tch .  T i g h t l y  seal  t h e s e  for perntanent  

s t a n d a r d s  

P r o c e d u r e  

1. Weigh 1 . 0  gram sample, add 2 gni f l u x ,  m i x  

. 



xvii 

2.  

3 .  
I 

4 .  

5 .  

6. 

7 .  

8. 

9. 

10. 

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  (Flux d u l l  read for o n e  

m i n u t e )  

Cool, add 10 m l s  H 2 0 ,  h e a t  i n ' s a n d  b a t h  t o  b o i l i n g ,  cool, l e t  

s it o v e r  n i g h t  

S t i r ,  c r u s h ,  and  m i x .  L e t  se t t le .  

Take  2 rnl a l i q u o t  i n t o  screw cap t e s t  t u b e  

Add 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 )  

C o o l  t o  less t h a n  l S ° C  

Add 1 r n l  20% KSCN, m i x  ( i f  l e m o n  y e l l o w ;  compare color 

s t a n d a r d  lox) 

Add 3 ml e x t r a c t a n t , ' c a p ,  

Coeipar e color 

shake v i g o r o u s l y  1 m i n u t e  



x v i i i  

Mol.ybdenun i n  B J F t c r  S ?~iipl-es 

1. T r a n s f e r  50 n i l s  t o  1 2 5  s e p a r a t o r y  f u n n e l  

2 .  Add 5 nil .2% fe r r ic  c h l o r i d e  i n  c o n c  HCI. 

3 .  Ad6 5 rnls of mixed. KSCN a n d  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 m i n u t e ,  a n d  allow 

pha.ses t o  separate 

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

6 .  Conpare t h e  color of 

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

P i p e t t e  0,  .2, .5, 1, 

2, m l s  of 10 garruna/ml d 

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

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

e x t r a c t a n t  

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

SnC12 - 15% i n  .15% HC1 

300 gm SnC12 . 2H20 -I- 300 rnls HC1, u n t i l  SnC12 d isso lved  

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

KSCN - 5% i n  H20 

Mixed SnC12 - KSCN 

3 papts SnC12 t o  2 par ts  a C N  



w c1 
Water Samples Run for AA 

1. Cu - 2 gamn!a/nil reads 80 scale therefore 1 u n i t  = 25  pph 

2. Zn - 1 ganuim/nil reads f u l l .  scale t h e r e f o r e  1 u n i t  = 10 pph 

3 .  Ni - 2 . 5  garruna/ml reads 50 scale therefore  1 u n i t  = 50 ppb 

. .  

Burner :  l o n g  s l o t  t e c h t r o n  b u r n e r  in l i n e  

. .,. 
I 

. . . . 



xx 

Sulphate i n  Natural- Waters 

1. Pipet te  0.5 m l  sulphate reagent mix i n t o  a colorimetric tube 

2. Add 5 nl water sample and mix 

3. Read a t  343 W a g a i n s t  a demineralized watcr blank 

' 4 .  Read again a t  4fOOFnd subtract  from sulphate reading 

5 .  Calculate ppm sulphate from the  graph 

Reaqent 

Dissolve 54 grams red mercuric oxide ( J .T .  Baker 2620- Can Lab) 

i n  185 m l  70% perchloric acid and 20 nil 1-120, shake for one hour. 

Add 4 6 . 3  grams f e r r i c  perchlorate r Fe(C104)3 . 6H20 I 
(GFS 39) and 47. grams aluminum perchlorate L A 1  (C104.)3 . 8H20fl 
(GFS 2 )  Add 400 m l  water t o  dissolve, l e t  se t t le  overnisht, decant 

into bo t t l e  and make to. 1 l i ter  

P - 3  - . .  - -r - . . 



. -  1 

p H  MEASUREMENTS 

S o i l  and dra inage  sediment samples a r e  dampened with 

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

w a t e r  i s  used f o r  t h i s  purpose as it h a s  a l o w  b u f f e r  c a p a c i t y  

and thus  does no t  i n f luence  the  p H  o f ' t h e  sample. Measurement 

is made w i t h  a F isher  Acumet p H  meter. Elec t rodes  are s t o r e d  

i n  bu f fe r  overn ight .  A 30 minute warm up t i m e  i s  allowed for 

t h e  i n s t r u x e n t  each morning. A 10  ml a l i q u o t  i s  taken from 

w a t e r  samples for p H  measurement. 

. .  . .  

. .  . 








