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SUMMARY 

The Mount Cook property consists of 28 contiguous 

Grew claims in the St. Cyr Range of the Pelly Mountains, 

25.6 kilometres southwest of Ross River, Y.T. 

The property is located on the southern margin of 

the Selwyn Basin and is underlain by Upper Devonian to 

Mississippian argillaceous sedimentary rocks and felsic 

volcanic rocks. Two small cretaceous biotite quartz monzon- 

ite plugs intrude the volcanic and sedimentary strata. 

Mineralization is restricted to: 

1) a narrow sphalerite shear zone in the volcanic unit, 

2) disseminated pyrrhotite with a trace of chalcopyrite 

in the volcanic unit and; 

3) minor molybdenite associated with one of the quartz 

monzonite plugs. 

Soil anomalous in Cu, Pb, Zn and Ag mainly overlie 

the volcanics and shales.just north of the volcanic unit. 



INTRODUCTION 

The G r e w  c la ims  a r e  l o c a t e d  25.6 k i lome t r e s  w e s t  

southwest  of  Ross River  i n  t h e  S t .  Cyr range of t h e  P e l l y  

Mountains, Y.T. (F igu re  1). 

The c la ims  ex tend  e a s t  s o u t h e a s t  a long  a r i d g e  

(F igu re  2) t h a t  i n c l u d e s  Mount Cook (2,004 metres). Re l i e f  

i n  t h e  area i s  600 metres. The a r e a  is mainly above t r e e l i n e  

excep t  f o r  some o f  t h e  lower v a l l e y s .  Access i s  by h e l i c o p t e r  

from Ross River ,  Y.T. 

From J u l y  11 t o  J u l y  30, 1981 a g e o l o g i s t  and a s s i s -  

t a n t  c a r r i e d  o u t  mapping and s o i l  sampling on t h e  c la ims.  

From J u l y  25 t o  30, 1981 a second g e o l o g i s t  a s s i s t e d  i n  t h e  

g e o l o g i c a l  mapping of t h e  c la ims.  

R e s u l t s  are p l o t t e d  on a 1:5,000 scale base  map 

(F igu res  3 and 4 )  . 
Claims Data 

A l i s t  of t h e  28 G r e w  c la ims  wi th  g r a n t  numbers and 

anniversary  d a t e s  i s  p re sen ted  i n  Table  I .  

C l a i m  Name Record Number Expiry  D a t e  

Grew 1-25 YA18310-YA18334 June  20, 1982 

G r e w  26-28 YA48243-YA48245 Sept .  17,  1981 

Previous  Work 

The p rope r ty  was f i r s t  s t a k e d  i n  1966 by A t l a s  

Exp lo ra t ion  who conducted b u l l d o z e r  t renching .  The G r e w  

c la ims  w e r e  s t aked  by AMAX i n  1977 and were explored  w i t h  

mapping, geochemical and EM surveys  i n  1977 and 1978. 
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1981 PROGRAM 

From July 11 to July 30, 1981 the Grew claims were 

geologically mapped on a scale of 1:5,000 and 370 soil 

samples were collected and analysed for copper, lead, zinc 

and silver. 



REGIONAL GEOLOGY 

The property l ies wi th in  a  t r a n s i t i o n  zone between 

t h e  Pel ly-Cassiar  carbonate platform t o  the  southwest and t h e  

Selwyn Basin t o  t h e  nor theas t .  

The northwest t rending  s t r a t a  inc lude  Upper Cambrian 

t o  T r i a s i c  f ine-grained c l a s t i c s  and carbonate sediments with 

minor volcanic  rocks both of which a r e  c u t  by smal l  s tocks  of 

quar t z  monzonite. The northwest s t r i k i n g  T i n t i n a  f a u l t  occurs 

9 .5  ki lometres  t o  t h e  nor theas t  and t h e  p a r a l l e l  S t .  Cyr 

f a u l t  i s  loca ted  two ki lometres  southwest (Open F i l e  Report 

4 8 6 ) .  



PROPERTY GEOLOGY 

The property is underlain by a series of volcanic 

rocks (Unit l), fine-grained clastic sedimentary rocks, 

carbonate and barite (Unit 2) which have been intruded by 

small bodies of diorite (Unit 3) and quartz monzonite (Unit 4). 

volcanic Rocks (Unit 1) 

The volcanic unit is up to 700 metres thick at the 

eastern edge of the property and narrows to two 50 metre bands 

at the western side of the property. Felsic to intermediate 

volcanic rocks are predominantly felsic pyroclastics ranging 

from breccia to tuff with minor amounts of viscicular and 

porphyritic flows. 

The pyroclastic phase contains from two to ten 

percent pyrrhotite and a trace of chalcopyrite which imparts 

a strong rust colour. The coarsest pyroclastics are east of 

Mount Cook where clasts are up to four centimetres across. 

Pyroclastics become finer grained to the west where tuff pre- 

dominates. Volcanic flow rocks occur in a 1.5 kilometre 

long lens on the south side of the volcanic unit. Centre of 

the flows is just south of Mount Cook. The flows contains 

only a trace amount of pyrite. Crude vascicular (calcite 

filled) pillow structures occur 500 metres south of Mount 

Cook. The volcanic unit is assigned an Upper Devonian to 

Mississippian age by Templeman-Kluit (Open File Report 486). 

Sedimentary Rocks (Unit 2) 

Fine grained clastic sedimentary rocks occur north 

and south of the volcanic unit and include black shale, 

phyllite, chloritic slate, siltstone and greywacke. Barite 



and chert just south of the volcanic unit is one of the few 

horizons which could be traced along strike. The sediments 

are metamorphosed to phyllites and slates which obliterates 

primary sedimentary features. Limestone, calarinite and 

chrinoidal limestone form a distinct 500 metre wide band 

extending across the northern portion of the map area. 

Intrusive Rocks (Unit 3 and 4 )  

A small sill of medium grained diorite is located 

1.3 kilometres north of Mount Cook. Two small plugs of 

quartz monzonite 600 and 200 metres across intrude the sedi- 

mentary volcanic sequence near Mount Cook. 

Structure 

Bedded rocks have been strongly compressed in a 

northeast southwest direction resulting in open to isoclinal 

folds, slatey cleavage and penetrative foliation. Steeply 

dipping northerly striking folds near the centre of the claim 

group disrupt the barite beds and volcanic unit. 



MINERALIZATION - 

The only base metal mineralization located on the 

claims is a one to three centimetre wide shear zone containing 

black sphalerite on a hill at the northwest corner of Grew 25. 

The pyroclastic portion of the volcanic unit 

contains from two to ten percent disseminated pyrrhotite and a 

trace amount of disseminated chalcopyrite. 

The small quartz monzonite stock 1.1 kilometres west 

of Mount Cook is associated with a small quartz veins stock- 

work which contains a minor amount of molybdenite. 



GEOCHEMISTRY 

370 soil samples were collected from the B-soil 

horizon or talus fines. The samples were taken at 50 metre 

intervals along lines approximately 200 metres apart. 

Control was maintained with the aid of a hip chain and compass. 

All samples were analysed for copper, lead, zinc and silver. 

Background weakly anomalous, moderately anomalous and strongly 

anomalous values in parts per million for each of the four 

elements are listed below. 

Weakly Moderately Strongly 
Element Background Anomalous Anomalous Anomalous 

CU 0-99 100-199 200-299 300+ 

Pb 0-39 40-99 100-299 300+ 

Zn 0-249 250-499 500-999 1,000+ 

Ag 0-0.9 1.0-1.9 2.0-2.9 3.0+ 

Copper 

Anomalous values of copper from 100 to 8,400 corre- 

late with the sulphide rich portion of the volcanic unit 

which contains a trace of chalcopyrite. 

Zinc 

Anomalous values of zinc are mainly concentrated in 

two areas. Values from 250 to 11,800 ppm Zn are located over 

black shale just north of the volcanic unit 600 metres north- 

east of Mount Cook. The second area which contains values 

from 250 to 15,000 ppm Zn is mainly within volcanic breccia 

1.1 kilometres east of Mount Cook. 

Lead 

Soils anomalous and lead are located in two areas. 



The largest area (1.0 by 1.5 kilometres) extends east of 

Mount Cook and contains values from 40 to 2,380 ppm lead. 

The anomalous area overlies the volcanic unit and black 

shales to the north. A second area 1.7 kilometres west of 

Mount Cook contains values from 40 to 1,240 ppm lead. These 

anomalous values also overlie the volcanic unit and shale to 

the north. 

Silver 

Five silver anomalies are located in: Grew 6, Grew 

11 and 13, Grew 15 and 16, Grew 23, 24 and 25, and Grew 26. 

The latter two anomalies contain the highest values. The 

Grew 23, 24 and 25 anomaly contains values from 1.0 to 7.6 

ppm silver and is underlain by volcanic breccia. The Grew 26 

anomaly contains values from 1.2 to 7.2 ppm and is underlain 

by black shale. 

F.R. Harris 
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STATEMENT OF COSTS 

Geological and Geochemical Survey - July 10 - 31, 1981 

Personnel Employed - 
S.R. Noble-121 Mc~icoll Avenue, Willowdale, Ontario 

M.Sc. Senior Assistant; 22 days @ $69.04/day $1,518.00 

A.L. Hogg-41 Maple Avenue, Toronto, Ontario 
Junior Assistant; 22 days @ $49.31/day 1,084.82 

F.R. Harris-601-535 Thurlow Street, Vancouver, B.C. 
Geologist; 7 days @ $192.00/day 1,344.00 

Helicopter - Jet Ranger 1.9 hrs. @ 491.58 incl. fuel 1,424.58 
Trans North Turbo Air - Whitehorse Inv.#56280, 

#54833, #54835, #54866 

Room and Board - 51 days @ $20/day 1,020.00 

Geochemical Analyses - 380 samples 
Rossbacher Laboratory Inv.#1383 

Report Preparation and Drafting - 
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GEOCHEMICAL ANALYSTS I ASSAYERS 

AMAX MINERALS EXPLORATION 

- & % R ~ E E ~ i i 6  

- 

ITEM DESCRIPTION 

Geochem. analysis,4 elements $ 3.15 

3 2.75 

S o i l  prep. 0.43 

Rock prep. 1.75 

CK. 2 1 8 0 AUG 2 8 i%l 

2225 S SPRINGER AVE.. 
WRNABV. 8. C. 
CANADA 

TELEPHONE: 2998910 
AREA CODE. 604 

Aug. 2 4 ,  1931 

INVOICE NO 1333 

CERTIFICATE NO as marked.-7ciw 

SUB-TOTAL TOTAL 

TERMS - NET 30 DAYS 



P o d a c L e r  &a ' 6 ora t ory dtd. 
" 

GEOCHEMICAL ANALYSTS L ASSAYERS 

AMAX MINERALS EXPLORATION 

v $ k ~ R ? % % E ~ ~ i 6  
--- - 

ITEM 
- - 

DESCRIPTION 
-- - 

Geochem. analysis.4 elements 8 3.10 

3 2.75 

S o i l  prep. 0.40 

Rock prep. 1.75 

2225 S WRINGER AVE . 
BURNABY. 0. C. 
CANADA 
TELEPHONE: 1998910 
AREA CODE. 604 

DATE A U ~ .  24. i gal  

INVOICE NO 1333 

C E R T , F I C A ~ N O  as m a r k e d . - 7 c ~ ' ~  j 

SUB-TOTAL TOTAL 
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STATEMENT OF QUALIFICATIONS 

F.R. Harris  

Education 

University of Western Ontario - B.Sc. Honours Geology 1961 
University of New Brunswick - M.Sc. Geology 1964 

Experience 

m y  60 - May 64 - Summer employment while a t tending un ive r s i ty  
with Geological Survey of Canada and t h e  
New Brunswick Department of Lands & Mines 

May 64 - June 70 - Ontario Department of Mines based i n  Thunder Bay. 
Party Chief - mapping and wr i t ing  f i n a l  r epor t s  
on areas  ranging from 100 t o  150 square miles 

~ u l y  70 - Amax o f  Canada Limited- s t a f f  Geologist 
Plans,  organizes and supervises small property 
and prospect  evaluat ion programs o r  a s s i s t s  with 
t h e  planning and management of l a r g e  property 
explora t ion  programs u t i l i z i n g  a l l  explora t ion  
techniques. 
Se lec t s ,  app l i e s  and i n t e r p r e t s  t h e  most 
e f f e c t i v e  explora t ion  approaches and techniques 
f o r  any type of explora t ion  survey. 



STATEMENT OF QUALIFICATIONS 

NAME S.R. Noble 

ADDRESS 121 McNicol l  Avenue, 
Wil lowdale, Ontar io  
M2H 287 

EDUCATION Present ly  engaged i n  a Master o f  Appl ied Science 
program i n  Geology a t  t h e  U n i v e r s i t y  o f  Toronto. 
Completed a Bachelor o f  Appl ied Science i n  Geological 
Engineerin! a t  t h e  U n i v e r s i t y  o f  Toronto i n  the  
Spr ing o f  1980. 

EXPERIENCE CCH Resources - Jun io r  Ass is tan t  - 1979 

AMAX o f  Canada L im i ted  - Senior Ass i s tan t  - 1980 

AMAX o f  Canada L im i ted  - Senior Ass i s tan t  - 1981 



STATEMENT OF QUALIFICATIONS 

NAME A.L. Hogg 

ADDRESS 41 Maole Avenue. 
m or onto, Ontario 
M4W 2T8 

EDUCATION Queen's Univers i ty  - Arts and Science - Geology - 
1980 t o  1981 

EXPERIENCE Shel l  Canada Resources Limited - 1979 - Junior 
Assistant Geologist 

Shel l  Canada Resources Limited - 1980 - Junior 
Assistant Geologist 

AMAX o f  Canada Limited - 1981 - F i e l d  Assistant  
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Procedures f o r  Col lec t ion  and Processing 

of  Gco~bemical Samples 

Analyt ical  Methods f o r  Ag, no. N, Pb, Zn. 
Fe, 1.m. N i ,  Co and : l  i n  sed inen ts  and soils: 
MO, cc, zn, N i  and S04'- i n  rratcrs.  

Anax C:q,loration. Inc. 
Vancoacnr Office.  

Septfi her 1?70 

S a q l e s , a r e  taken by hand from a m a l l  exc+vati.o> 

made with a can t  i r o n  mattock. Approximtely 200 $r.s 0: E l e r  

grained mate r ia l  i. taken and placfC i n  a ncabered, big;> wet- 

StrenrJth, :*aft paper bag. h e  bags are closed '.>y Eold:!'r +:id 

do not have metal t a h r .  

O h s e r v a t i o n ~  a. t o  t h e  natcrf  o f  t h e  sa..plc an: t::e 

e n v i r o m e n t  of t h e  siyi~1plc s i t e  are made i n  ti:e ficli:. 

IXilinaor: Scd i r c n t r  

Active medhents  a r e  ta:;en by hand fron tri!mtsr:. 

drainages which arc genera l ly  o f  f i v e  sq.tare n i l e s  catchmi . t  

or less. Composite samples a r e  taken oi the  i ' inest  r i l t c r - r l  

a v a i l d l l e  from a s  near as poss ib le  t o  t h e  c e n t r e  o ?  t h e  ? r c l n n n  

channel thus  avoi2ing col lapsed banks. norc t!mn one aar.pl, 1, 



K o j j b a c h e r  d a b o r a t o r y  
GtOCHEMIC&L ANALYSTS b ASSAYERS 

' T L F  ~ -- PRKP9.R\.TLClN 

Pnrkaws of samples are opened as soon as they arrive 

at the laboratory and the haps placed in nqnnerical sequence in 

an electrically heated sample drier (maxi- temperature 70'~). 

4fter dryine soil and sediment samples they are lightly 

ooulded vith a wooden block to break up ageregates of fine 

nnrticles and are then passed throueh a 35 mesh stainless steel 

s ieve .  The coarse material is discarded and the minus 35 mesh 

fraction renlaced in the original bag providing that this is 

m d a w e e d  and not excessively dirty. 

Rock ramplea are exposed to the air until the outside 

surfaces are dry; only if abno-lly vet are rocks placed in the 

sample drier. Rock samples are processed in such manner that 

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

The entire amount of each sample is passed through a jaw 

c m s h e r  and thus reduced to fragments of 2 w. size or less. A 

minimum of 1 kg. isthenpassed through a pulverizer with plates 

set such that 95% of the product will pass throuqh a 100 mesh 

in stron- "ol~thnne hats a-d S'Rl'd with n""-?""ta-inari~* k i r .  

t ~ h 8 .  %-mole. a r e  rrstrlcted to a 5inele rock tvne and ohriovc 

mineralirstion ia avoided. 

Snjl. sediment and rnck samples are packer1 serurelv 'n  

cardhoard hnxes or canvas sacks and dispatched hv road or air. 



23; :hrat ioa 

1. s e t  1 gainnahl t o  read 40 equiva len t  to 20 gauma/gra 

 actor !, x m t e r  read ing  

Check s tandards  

4 ,  10. 20, 40 ppm Ag i n  lianple 

2. S e t  15  gama/ml t o  100 equiva len t  t o  100 p p l  

Check s tandards 

4 0  100 ppm 

Pactor  d i r e c t l y  i n  ppa Ag 

3. Rotate  burner t o  maximum angle 

S e t  10.0 g-dm1 Ag to read  100 

Check s tandards  

100,200,400.1000 ppn Ag 

Paztor  l o x  .calm rending  

4. Samples higher than  1000 p p  should be re-analyzed by aaray 

procedure 

5.  ~ai 'kground c o r r e c t i o n  f o r  sample reading between 1 t o  5 ppn 

C a l i b r a t e  AA i n  s t e p  1 

Dial wavelength to 300 (peak) 

Read t h e  samples again 

S c h t r a c t  the  background reading from t h e  f i r s t  read ing  

StsaCards 

1. 1000 garma/ml A 9  - 0.720 ga Ag.b04 d i 8 s o l v e l  i n  20 m l s  ilxlOj 

~ 3 d  d i l u t e  t0 500 ml8 

2. 1Dd ga&na/ml Ag - 10 m16 of above + 20 m l s  HilOq, b i i ~ t e  t o  

107 htls 

Pipette .2. .5, 1. 2, 5, 10  mls of 103 gmuna/ml an6 2, 5 r.:5 : .c; 

gaauna/ml d i l u t e  t o  100 m l s  with 2ffA Hi104. This er,i .veient t o  

4. 10. 20, 40. 100, 200. 400, and 1000 ppnk Ag i n  t h e  s i n p l e  .53 g 

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

Recovfrv Standard 

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

c a r r y  through t h e  d i g e s t i o n .  This  ahoc1G g ive  a reading of  20 

ppa A9 + o r i g i n a l  sample content .  

 poll^ t h e  general  geochemical procedure f o r  sample pre?ara t ion  

ani d i g e s t i o n .  

PO? low assay Ag. t h e  a- procedure is used. Ag i s  then cn lcs -  

I a t e d  i n  o d t o n .  

.1  pplo - .0292 o d t o n  

conversion f a c t o r  

oz/ton - .0292 x ppn Ag 



1. - This  procedure covers a range of  s i l v e r  i n  t h e  sample 

from l e s s  than . 5  to 1000 p m  

2. S U ~ I ~ ~ Y  of Method - The .ample i. t r e a t e d  with n i t r i c  and p r -  

c h l o r i c  ac id  mixture t o  ox id ize  o rgan ics  and s u l p n i l e s .  T.le  

s i l v e r t h e n  is presen t  ae  perch lora te  i n  aqueous so lu t ion .  The 

concentrat ion i m  determined by atomic absorpt ion spctrogi:oto- 

meter 

3. In te r fe rences  - S i l v e r  below 1 g-/ml is not very S tnJ le  

i n  s o l u t i o n .  Maintaining t h e  ao lu t ion  i n  20k p r c h : o r i s  pre- 

vent. s i l v e r  being abs0rb.d on t h e  glasm conta iner .  Deter...ina- 

t i o n  must be completed on t h e  same day as t h e  d iges t ion .  

.1L& Samples high i n  diesolved so l ids .  e s p e c i a l l y  c a l - '  

cause high background absorbance. This  backyrobnd absorba.l=e 

must be cor rec ted  u d n g  an  ad jacen t  Ag l i n e .  

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

Lamp - Ag 

Current  4 u p o s i t i o n  3 

81it 7 A 

Wavelength 3231A Dial  287.4 

r u e 1  - ace ty lene  - flow - 1 4  

oxidan't - a i r  - flow - 14 

Burner - t ech t ron  AB-51 i n  l i n e  

Maxhua con=. 3 t o  4x 



zn Gsocbcmical AA scttino 

L?mp Zn 

current 0 #3 Slit 20A 

Wave length 2133 Dial 84.9 

Fuel - Acetylene Plow 14 

Oxidant - Air Plow 14 

Burner - P.E. short path 90' 

Range 

0 - 21 g-dm1 Factor 4x - 0 to 400 p p  

0 - 50 gamna/ml Pactor lox -0 to 1000 ppa 

Por Waters - Burner AB- 51 in line 1 gaarma/ml read 100 to give 0 
to 1000 ppb 

High Zn Burner Boling in line. Wavelength 3075. Dial 250 Slit 7A 

Puol 14 Air 14.5 

0 to loo0 ganuua/ml read 0 to 20 Pactor 400 x 

Pure Standard 10.000 g-a/lul 

1 g. zn dissolve$. H.O. HCI, wo3. ~ ~ 1 0 ~ .  f w d  to ~ ~ 1 0 4  - 
make up to 100 mlm HrO 

1000. 100 gma/ml and 100 ml by dilution in 20 % HClO4 

0 to 200 gama/ml Zn use coabined N. Ni, Co, Pb, Zn standards 

Pipette 

1 2, 3. 5, 8, 10 mls of 10.000 gamma/ml - dilute to 10J mls 
wit!, 20% HC104 to give 

100. 200, 300, 500, 500, 1000 g-a/ml Zn for high =ta.;dards 

CO Geochemical I\A Setting 

L m p  - 5 multi element 
Current 10 Y4 Slit 2A 

Wavelength 2407 Dial 133.1 

Fuel - Acetylene Plow 14 
Oxidant - Air Plnr 14 - 
Burner - AB 51 in line 

Range 

0 - 10 g d m l  read 100 Factor 2 x reading tc 203 ppm 

0 - 20 ganna ml read 100 Pactor 4 x reading to 400 ppra 

Burner at maximum angle 

0 - 100 g d m l  read 1 W  Pactor 20 x reading to 2000 ppn 

0 - 200 g-/ml read 100 Factor 40 x reading to 4000 ppn 

Standards - 1000 g-a/nl 
1.000 cobalt metal di8dolvcd in HC1, HNO, an6 f m e d  into 

HC104. dilute to 1 liter 

Pipette 

1, 2, 10, 20 mls into 100 a1 vol flasks diluted to u~ark 

with 20X HC104 

This gives 

10. 20. 100. 200 ganau/ml Co 

nixed - combination standards of Cu, Ni. Co, Pb, Zn 

of 

1. 2. 5. 10, 20. 30, 50. ao, loo, 150. zoo ganr,ia/r*al are ~ r e l  

for calibration 



X 

>;.i Geocliemic7l A,? Srttlnq 

L a  H u l t i  e lcnent  CI. NL. CO, HO Cr 

Current 1 0  1 4  S l i t  7A 

Wave length 4030.8 Dial  425.2 

Puel - Acetylene Plow 14.0 

Oxidant - Air Plow 14.0 

Burner - P.E. s h m t  path (or AB 50) 

Range 

0 - 100 g;~luna/ml Pactor 20x - 0 t o  2000 p m  

0 - 200 gM1.a/ml Psc tor  40x - 0 t o  4000 ppm 

Burner 90. 

0 - lo00 garma/ul Factpr  20031 - 0 to 20.000 PPU 

0 - 2000 g-ah1 Psc tor  4OOx - 0 to 40,000 ppm 

EmA Ext rac t ion  - use AB 51 i n  l i n e  

0 - 20 g m + l  Pactor 4x - 0 to 400 PP 

Standards 

p i sher  10.000 gumafml ( ml) 

lox  Di lu t ion  1000 gamis/d 

p ippe t re  

.s, 1, 2, 3, 5. 8, 10, rl of  1000 garnDIJml 

2. 3, 5, 8, 10, 15, 20 m l  o f  10.000 g a m d m l  d i l u t e  t o  100 

nl. with 2056 HC104. This  g ives  

5. 10. 20. 30, 50. 00. 100. 200, 300. 500. 300, 1000. 1 3 0 ,  

2000 gmn/ml .  

xl 

810 G I O : ~ C L . I C . I  A& s n t t i n q  

Lam? ASL II/C W 

Current  5 #5 S l i t  7A 

Wavelength 3133 Dial 260.2 

Puel - Acetylene Plow 12.0 t o  g ive  1 "  red fea ther  

Oxidant - Nitrous oxide P l w  14.0 

Burner -AB 50 i n  l i n e  

c e u t i o n  read  t h e  opera t ion  usxng N.0 and acetylene f l m e  a t  

end o f  general  M procedure 

Range 

0 - 10 garmdml Factor 2% - 0 t o  200 ppm 

Rotate  burner to uax. angle 

0 - 50 gsnlaa/ml Pactor 10 x 0 to 1000 ppm 

0 - 100 g-s/ml Pactor 20 x 0 to 2000 ppn 

Standard. 1000 gaaua/ml . 

Dissolve .750 gum m O j  ( a c i d  m l y b d i c )  with 2J h l s  H,O, 6 

lumps UaCH, when a l l  dissolved,  add 20 111. HCl. d i l u t e  t o  510 n l s  

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

P i p e t t e  

.2, .5, 1. 2, 3, 5, 0. 10 mls o f  100 ganma/ml 

2. 3, 5, 9, 1 0  m l s  o f  1000 gaarna/ml add 5 nls 13% A1C13 . 

and d i l u t e  to 100 m l s  with 20X HCl04 

This givea 

.2, .5, 1, 2, 3, 5, S, 10, 20, 30, 50, SO, 100 gamdn.1 ho 



x i i  

FC ~eochc&cnl  AA s e t t i n q .  

~nnrp - Pe 

- m mot use loul t i  element Pe 

Current 10 1 4  S l i t  2A 

Wwelangth 3440.6 Oial  317.5 

Pucl - AcetyMe Plow 14.0 

Oxidant - A i r  P l w  14.0 

Burner - PB Shor t  Path 93' 

Range 

0 - 5 o O o g ~ . / a . l  0 . 1 x % - o t o 1 0 . w  

0 - 10.000 gammahl 0.2 x % - 0 to 20.0% 

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

Standards 10.000 g-a/ml 

Weigh 5.000 gats i r o n  wires, i n t o  beakcr, add H.O. KC1, IOT03, 

HC104, hea t  t o  KC104 fu&~s .  Md.HC104 to 100 m 1 s  + 10J &la 

H.0, warm, d i l u t e  t o  500 n.1. 

P i p e t t e  

1, 5, 10, 20, 30, 50, 80 m1e 10,500 g a m d m l  d i l u t e  t o  100 

m l s  with 2wA ~ ~ 1 0 4  t o  g ive  

100. 500, 1000. 2000, 3000, 5000, a000 gamma/o.l t o  be 

equiva len t  t o  .2, 1.0. 2.0, 4.0, 6.0, 10.6% 16.0% Pa i n  geochem 

.mDle 

X i +  l 

N i  G c o ~ h e m i c ~ l  EA S e t t i n q  

Lamp P.E. WC. U i  or m u l t i  e l u e n t  Cu. ui.  Co, Mn, Cr 

Current  1 0  14, S l i t  2A 

Wave length 3415 Dial 312.5 

Rle - Acetlylen* P l w  14.0 

Oxidant - A i r  Flow 14.0 

Burner AB 51 i n  l i n e  

Rsng. 

0 - 1 0  g-a/ml Factor  4% - 0 - 400 p a  

0 - 100 g u m d m 1  Pactor  20x - 0 - 2330 g s m a  

45. 0 - 200 ganms/ml Factor 4Ox - 0 - 4000 ppm 

0 - 500 g.axma/ml Pactor 100% - 0 - 10,000 p p  

Ui i n  water. and rnry  lw ranges 

Wave length 2320 Oial  l l a  

Range 0 - 5 gamma/ml Frc tor  1% - 0 - 100 p p  

Standard* 10,000 g-dm1 

1.000 9 plre Ui metal d i sso lved  i n  HC1, W03, HC1O4 t o  

p e r e h l o r i c  fums, d i l u t e  t o  100 n l  KzO 

1000 g-ah1 and 100 g d u l  Successivm 10% d i l u t i o n s  i n  2 W  KC1 

1, 2, 5, 8, 10 m 1 s  o f  100 g a m a h l  

2, 5. 9, 1 0  m 1 s  1000 g s r r s a h l  

1, 5, 8, 1 0  m 1 s  10,000 gcirmn/ml - d i l u t e  t o  100 mls i n  22% 

HClO4. This  g ives  

1. 2, 5, 8. 10, 20. 50, 00. loo, 200, ~ G J ,  3 ,  103.3 rj;..iaa/nil 

ConArned Standards - CU, N i ,  Co. Pb, Zn is used i s  + wor;li.;s 

standard 



.:.: G:,ochnni:al M S e t t i n q  

Lamp Simj le  SU OT 

5 mul t i  element 

Current 1 0  f o r  mul t i  element X4 S l i t  7A 

4 f o r  s i n g l e  03 S l i t  7A 

wavelength 3247 Dial 280 

aurncr  Techtron AB 51 ( M r  Cu i n  n a t u r a l  waters)  . . 
P.E. S h o r t  Path (Por geochm) 

Fuel Acetylene Plow 1 4  

Oxidant Air  Plow 1 4  

Range 

0 - 5 g-/~l Pactor l x  to 100 p p  ( fo r  low Cul 

0 - 20 g-/ml Pactor 4x to 400 pp 

Burner 90. 

o - 200 g d m l  Pactor 40% to  4000 p p  

Wavelength 2492 Dial  147 

abrner  i n  l i n g  

Range 

0 - 1000 g m / / . 1  Pactor 2OOX to 20.000 p p  

0 - 2000 g m h 1  Pactor  40Ox to 40,000 p p  

Hisher range than 40,000 pm r e q u i r e s  l o x  d i l u t i o n  

Standards 

10.000 g d m 1  

1.000 gm metal p o d o r ,  H.O. HC1, HUO) u n t i l  dissolved,  add 

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

l Y D O  $ar,ma/ml l o x  d i l u t i o n  above i n  2 W  tiS104 

2 3 ~ 0  garollta/ml 20 wls 10,000 gmma/ml - d i l u t e  t o  1GO :As i n  

20% HC104 

100 g a a m h l  l o x  d i l u t i o n  1000 g m / m l  d i l u t e  t o  100 mla i n  

20X HClOq 

200 garu /ml  l o x  d i l u t i o n  2000 gmna/n.l d i l u t e  t o  100 c l s  i n  

20X HC104 

p i p e t t e  

1, 2, 3, 5, 8, 10 m 1 s  100 ganm/nl - d i l u t e  t o  100 mls with 

20% ~ ~ 1 0 ~  to  g ive  1, 2, 3, 5, a, l o  gama/ml 

Conbined standard. Cu, 111. Co, Pb, an 

1 2, 5, 10, 20. 30, 50, 00. 100. 150, 200 g a n d m l  
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PI; Orochcrn~?ol AA S e t t r n a  - 
L a p  ASL H/c Pb 

Current 5 ma S l i t  7A 

Wave leng th  2033 Dial 2Ja 

Fuel - s c e t i l e n e  Plow 1 4  

Oxidant - air  flow 14 

Burner  A8 51 i n  l i n e  

Range 

0 - 20 gi.nna/ml to read 0 t o  aJ.  Pactor  5x J t o  520 p 9  

0 - 200 g-a/ul t o  read 0 t o  -0. Factor  50% G to 5 J J J  p p  

Stan6rrds - 10,000 gamraa/ul 

1.000 pwe  metal, d i s so lve6  i n  IMOj, fumed t o  UC104 make up 

t o  100 m l s  i n  2G% HClOq 

1000 g-a/~l  and 10" gama/ml Succeesive l o x  d i l u t i o n s  i n  

26% ucl04 

P i p a t t e  

1, 2, 5, 9, 10 i l S  1Od g ~ o a / ~ l  

2, 5, a. lo. 20 mla 1000 ganmdml d i l u t e  to 103 als i n  20% 

UC1O4 t h i s  gives 

1, 2. 5, 3. 10, 20. 50. :0. 100. 200 g m a / e l  

C ~ ~ b i n e d  Standards Cu. xi. Co, 'Pb, Zn. are used as vor':inq 

atandarZs 

mi1 

W i n  S o i l s  and S i l t s  

Reagents and noparatus 

Tes t  tube. - Dvrex d l s w s a b l e  

T e s t  tube. - a m e n  cap  

Bunsen Dirner 

?lux - 5 p a r t s  Na.CO, 

4 p a r t s  NaCl 

1 pert mo3 p l l v c r i u d  to -80  r e h  

?% SnClp i n  7 0 *  llCl 

20% KS01 i n  &O 

Ext rac tan t  - 1 p a r t  Vi-n-butyl  PhOO~hate 

9 parts carbon t e t r a c h l o r i d e  - 
Standards 

1000 gama/ml W 

.18 NanlFO4 l&O d isso lved  ' in UrO, r a k e  up to 100 n l a  

loo gamnahl. 1 0  g w a h l  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  164 o f  1 0  g a m n / ~ l  

and 1.5. 2 11s of  100 p-ah1 - d i l u t e  to 1 0  fils 

cont inue f r o r  .top a 4  

A l t i f i c i a l  c o l o r s  -Habob pure L-n Extract ,  d i l u t e  with 1:l. 

ethanol  and water to match. T i g h t l y  s e a l  t h e s e  for  perr.anent 

s tandards  

Procedure 

1. Weigh 1 .0  gra& sample, add 2 gh flux, n i x  
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2 .  S i n t a r  i n  r o t a r y  f o r  2  t o  3 r i n u t e s  (Flux d u l l  read f o r  one 

n.inutc) 

3. Cool, edd 1 0  11s Boo, h e a t  i n  sand bath to boi l ing ,  cool, l e t  

#it overnight  

4. S t i r .  crumh. and mix. ~ . t '  ae t t l .  

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

6. Add 7 m1. bncl., h e a t  i n  h o t  w a t a  bath f o r  5  minutes (80.c) 

7 .  C w l  to less than 15.C 

8. Add 1 m l  IOXILSQI, mix ( i f  l e u m n  y e l l w i  coupare color 

etandard lox)  

9. Add f a1 e x t r a c t a n t , '  cap. shake vigorously 1 minuta 

10. C a p a r e  M l O I  

&31i .Y7encm i n  !!rtcr .Cw,.ol.c.? 

1. Tlanr fe r  50 u l s  t o  125 separa tory  2unnel 

2. Add 5 v l  .2% f e r r i c  c h l o r i d e  i n  conc HC1 

3. M d  5 m l s  o f  mixea XSCN and SnCl. 

4. Add 1.2 m l s  isopropyl  ether .  shake f o r  1 minute, ane a i l o v  

phases to roprua te  

5 .  P a i n  o f f  water  

6. impare t h e  co lor  o f  e x t r a c t a n t  

S tandard iza t ion  

P i p e t t e  0, .2. .5. 1, 2, 3. 4, 5. m l s  01 1 g-ah1 alld 1, 1.5. 

2, mls o f  10 p a u d m l  d i l u t e  t o  50 mls with deminoral- le i  8,0, ai 

continue s t e p  1)2. 

T .is equiva len t  to - 
1. 4, lo. 20, 40. 6 0 ,  ao. loo, zoo. 300. 400 ?a> ao 

A r t i f i c i a l  co lor  - Nabob orange e x t r a c t  d i l u t e  with 1 3 1  H,O t o  

e t h a n o l  t o  match. Sea l  t i g h t l y  

snc1. - 15% i n  .l5% ncl 

300 g. SnC1. . 2H.O + 350 m l ~  HCl, u n t i l  Snclp d i sso lved  

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

KSCN - 5% i n  H20 

Mixed snc1. - XSm 

I 
3  p a r t s  SnC1. to 2 p r r t s  KSCN 



watrr SDPDICS nun for M 

f 1. cu - 2 gamn/ul reads 00 scale  therefore 1 unit  - 25 pph 

2. zn - 1 g m a / u l  reads f u l l  m a l e  therefore 1 uni t  - 10 ppb 

3. M i  - 2.5 gamma/ml readid. 50 scale  therefore 1 uni t  - 50 ppb 

Burners long slot techtron burner i n  l i n e  

Sulphatc i n  Natural Watera 

1. Pipette 0.5 ml sulphate reagent mix i n t o  a c o l o r i m t r i c  tube 

2. Add 5 m l  water sample and mix 

3. ~ e a d  a t  343Ipagain.t  a demineraliwd bmtcr blank 

'4 .  Read again a t  4 V n d  subtract  f r o r  sulphate reading 

5. calculate pp sulphate from the  graph 

Dissolve 54 g r a ~  red mercuric oxide (J.T. Ba?rer 2620- Can Lab) 

i n  185 ml 70% perchloris  acid and 20 m l  H.0, shake for one hour. 

Add 46.3 grams f e r r i c  perchlorate T Fe(ClO4) 3 . 611.0 1 

(GPS 39) and 47 gram aluminum prsh lo ra t .  L A1 (C104)3 . O&Ol 

(GPS 2) Add 400 m l  water t o  dissolve, l e t  s e t t l e  overniyht, decant 

in to  bo t t l e  and make t o  1 l i t e r  

pH MEASUREMENTS 

Soi l  and drainage sediment samples a re  dampened with 

water i n  a glass beaker t o  a pasty consistency. Demineralized 

water i s  used f o r  t h i s  purpose as  it has a low buffer canacity 

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

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

i n  buffer overnight. A 30 minute warm up time i s  allowed for 

the  instrument each morning. A 10 m l  al iquot is taken from 

water snmples fo r  pH measurement. 

xxi i 
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