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INTRODUCTION 

This r e p o r t embodies the r e s u l t s of work c a r r i e d out 

by the author and a s s o c i a t e s on the V7hipsaw Mines L i m i t e d property 

l o c a t e d approximately 18 miles southwest of Princeton/ B.C. on the 

eastern slopes of S k a i s t Mountain/ p a r t of the Cascade Range, 

between e l e v a t i o n s of 4300 - 5300 f e e t . 

Access to t h i s property can be made from a p o i n t on the 

Hope-Princeton Highway, 10 miles south of P r i n c e t o n . From here 

12 miles of l o g g i n g road leads to the property. The main miner

a l i z e d zones on the property are a c c e s s i b l e by car. 

During the p e r i o d September - November 1967 the f o l l o w 

i n g persons c a r r i e d out mapping and sampling on the property: 

D.K. Mustard/ Geologist/ September 8 - 9th and October 9th, 
Reconnaissance 

C. Bates, Junior G e o l o g i c a l A s s i s t a n t , September 8 - 9th, Geochem-
i c a l Sampling 

P. E n g l i s h , Junior G e o l o g i c a l A s s i s t a n t , September 8 - 9th, Geo-
chemic a l S ampling 

W. Lodder, Geologist/ October 16 - 19th, Mapping 

J. McCawley, G e o l o g i c a l A s s i s t a n t , October 16 - 19th, Mapping 

B. Fenwick-Wilson, Prospector, September 7 - 9th and November 10 -
15th, Geochemical Sampling 

B. Munday, Labourer, November 10 - 15th, Geochemical Sampling 

Snow c o n d i t i o n s d u r i n g October and November l i m i t e d the 

work that could be done on higher ground. 
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Property 

The Whipsaw Mines L i m i t e d property comprises the f o l 

lowing recorded claims: 

The accompanying map shows the claims and t h e i r r e l a t i o n 

to the surveyed Crown Grant leases, the Texas Gulf ground (Whip 

Saw) and the ground h e l d by the Huff Bros. (OK, S i l v e r t i p ) . 

During the examination s e v e r a l c l a i m posts were encoun

tered i n the f i e l d and p l o t t e d as accurate as p o s s i b l e on the base 

m?.p (derived from a i r photo's). The f i n a l c l a i m s i t u a t i o n as 

presented on the maps was obtained by c o n s t r u c t i o n u s i n g the 

known l o c a t i o n s of c l a i m posts. However, the ground s i t u a t i o n 

i s r a t h e r confused and these maps are not h e l d to be an accurate 

r e p r e s e n t a t i o n of the claims. 

GENERAL GEOLOGY 

The area west of Prin c e t o n i s mostly u n d e r l a i n by rocks 

of the N i c o l a s e r i e s . The N i c o l a s e r i e s , here, comprise a roughly 

north-west s t r i k i n g , 16 miles wide, b e l t o f v o l c a n i c s and s e d i 

ments, which l i e between the c i t y of Pri n c e t o n and the "Coast 

Range" Eagle i n t r u s i o n . 

The rocks of the N i c o l a s e r i e s c o n s i s t of v a r i - c o l o r e d 

lava's, p y r o c l a s t i c s , f i n e - g r a i n e d a r g i l l i c sediments and l i m e 

stones. 

Apart from strong contact metamorphism along the contact 

Kerry 
Pat 
Mike 

Mae # 1 - 4 7 
# 1 - 1 0 
# 1 - 2 4 
# 1 - 2 
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with the Eagle g r a n o d i o r i t e , most of the rocks of the N i c o l a s e r i e s 

are metamorphosed i n the green-schist f a c i e s and mainly transformed 

i n t o c h l o r i t e - s e r i c i t e and quartz-mica s c h i s t s . 

The N i c o l a s e r i e s i s i n t r u d e d by "Coast Range" Eagle 

g r a n o d i o r i t e and by younger igneous,rocks. The igneous rocks are 

mostly c o n t r o l l e d by r e g i o n a l features, v i z . , f a u l t s , r e g i o n a l 

f r a c t u r e p a t t e r n i n the N i c o l a . 

The most favourable c o n d i t i o n s for ore d e p o s i t i o n i n the 

N i c o l a s e r i e s are found i n a zone along the younger i n t r u s i v e 

contacts e s p e c i a l l y the quartz-porphyry. W i t h i n these zones the 

main m i n e r a l i z a t i o n i s encountered along f r a c t u r e systems. 

GEOLOGY OF THE PROPERTY 

The Whipsaw iMines L i m i t e d showings are i n the N i c o l a 

s e r i e s , on e i t h e r side of Whipsaw Creek, along the e a s t - s i d e of 

the Eagle g r a n o d i o r i t e "Coast Range" i n t r u s i o n . 

The northwest t r e n d i n g contact between the N i c o l a s e r i e s 

and the Eagle g r a n o d i o r i t e body i s g r a d a t i o n a l , showing i n between, 

a northwest s t r i k i n g b e l t of Nicola, rocks h e a v i l y intruded by 

g r a n o d i o r i t e dykes with widths up to 150 feet (Interbedded S e r i e s ) . 

A l l these g r a n o d i o r i t i c dykes and probably the main g r a n o d i o r i t i c 

body were intr u d e d along the main f r a c t u r i n g d i r e c t i o n i n the 

N i c o l a S e r i e s (N 300 - 340 E, d i p 40 - 60 SW). 

The g r a n o d i o r i t i c rocks show a considerable v a r i a t i o n 

i n g r a i n s i z e and t h e i r amounts of b i o t i t e . They are c h a r a c t e r 

i z e d by a pronounced, northwest, g n e i s s i c s t r u c t u r e and a N 300 -
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340 E f r a c t u r e system. The Eagle g r a n o d i o r i t e caused a c o n s i d 

erable contact metamorphism i n the N i c o l a s e r i e s g i v i n g r i s e to 

c r y s t a l l i n e limestones/ amphibole s c h i s t s and t a l c s c h i s t s . No 

ore d e p o s i t i o n i n the area appears to be a s s o c i a t e d with t h i s 

igneous c y c l e . 

The N i c o l a s e r i e s of v o l c a n i c s and sediments are thought 

to be of upper Trias.sic age. As mentioned before the rocks i n the 

s e r i e s are mainly v a r i - c o l o r e d lavas, p y r o c l a s t i c s , a r g i l l i c shale, 

a r g i l l i t e s and limestones. A l l of the rocks are metamorphosed i n 

the g r e e n - s c h i s t f a c i e s . 

The rocks of the s e r i e s are h e a v i l y f r a c t u r e d and f a u l t e d . 

Three main d i r e c t i o n s of f r a c t u r i n g and f a u l t i n g can be recognized: 

i ) N300-340E - West d i p p i n g 

i i ) N 80-100E - Nearly v e r t i c a l or f l a t d i p 

i i i ) N 40-60 E - Nearly v e r t i c a l or f l a t d i p 

The f i r s t d i r e c t i o n of f r a c t u r i n g and f a u l t i n g i s by f a r 

the most outstanding and can be traced throughout the e n t i r e area 

west of P r i n c e t o n . 

Along these systems the N i c o l a s e r i e s are i n t r u d e d by a 

number of d i f f e r e n t a c i d i n t r u s i o n s . The most prominent of these 

i n t r u s i o n s i s a quartz-porphyry, exposed w i t h i n the Texas Gu l f 

c l a i m group. The rock i s c h a r a c t e r i z e d by p l a g i o c l a s e phenocrysts 

(up to f i v e mm) and quartz eyes (up to three mm) i n a brownish 

aph an i t i c ma t r i x . 

Towards the south of t h i s porphyry s e v e r a l northwest 
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tre n d i n g d y k e - l i k e i n t r u s i v e bodies, up to 200 feet i n width, are 

exposed (Acid i n t r u s i o n s on map). M i c r o s c o p i c a l l y they d i f f e r 

s t r o n g l y from the above described porphyry, being h o l o - c r y s t a l l i n e 

rocks with a strong v a r i a t i o n i n g r a i n - s i z e and t h e i r amounts of 

mafics. P l a g i o a l a s e , (?) K-feldspar, b i o t i t e and (?) amphibole 

can be recognized with the naked eye and the dykes appear to be 

g r a n o d i o r i t i c i n composition. 

Scattered over the property, northwest s t r i k i n g f e l d s p a r 

porphyry dykes are found. They are often h e a v i l y s t a i n e d and show 

p l a g i o c l a s e phenocrysts (up to 6 mm) embedded i n a gray a p h a n i t i c 

groundmass i n which b i o t i t e i s sometimes recognized. 

A i l the younger i n t r u s i o n s caused a contact metamorphism 

i n the N i c o l a s e r i e s (graphite s c h i s t s , amphibole s c h i s t s , etc.) 

The N i c o l a s e r i e s show a d i f f e r e n t metamorphic character 

i n the northeast corner of the c l a i m group where coarse-grained 

c h l o r i t o i d s c h i s t s were encountered. 

STRUCTURAL GEOLOGY 

As mentioned p r e v i o u s l y i n the geology of the property, 

three main d i r e c t i o n s of f r a c t u r i n g and f a u l t i n g can be recognized 

i n the N i c o l a s e r i e s . In the Eagle g r a n o d i o r i t e only the N 300 -

340 E f r a c t u r i n g and f a u l t i n g d i r e c t i o n i s present. 

Shearing and b r e c c i a t i o n along a l l mentioned d i r e c t i o n s 

i s common. 

A roughly east-west s t r i k i n g major f a u l t zone with 

accompanying p a r a l l e l f a u l t s was recognized near Whipsaw Creek. 
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The i r e l a t i v e h o r i z o n t a l displacement along t h i s f a u l t zone i s at 

l e a s t i n the order of 2500 - 3000 f e e t . In t h i s f a u l t zone and 

immediately south of i t , younger east-west s t r i k i n g f l a t l y south 

d i p p i n g t h r u s t f a u l t s are found. Neither the amount of d i s p l a c e 

ment along these f a u l t s nor t h e i r r e l a t i o n to the major f a u l t , i f 

there i s any, was e s t a b l i s h e d . 

MINERALIZATION 

L o c a l l y a l l t e c t o n i c phenomena i n the area show d i s c o n 

tinuous m i n e r a l i z a t i o n . Most of the mineral showings on the prop

e r t y show sheared and/or b r e c c i a t e d f i s s u r e s , f r a c t u r e s and f a u l t s 

This type of m i n e r a l i z a t i o n i s patchy and very l i m i t e d i n width 

showing almost massive p y r i t e , galena and s p h a l e r i t e with minor 

amounts of c h a l c o p y r i t e , Ag, Cu and some molybdenite. 

Zones up to 8 f e e t i n width comprising s e v e r a l d i s c o n 

tinuous m i n e r a l i z e d f i s s u r e s are l o c a l l y present (Five F i s s u r e s , 

M e t a s t o f f e r Zone, Night and Day, and Marion). The economic s i g n i f 

icance of these zones i s very r e s t r i c t e d , due to the very l i m i t e d 

m i n e r a l i z e d width of the f i s s u r e s (up to 5 inches) together with 

t h e i r spacing 1.5 f e e t apart) and discontinuous m i n e r a l i z a t i o n . 

No d e f i n i t e r e l a t i o n between the m i n e r a l i z e d t e c t o n i c 

f e atures and the igneous a c t i v i t y as encountered on the property 

has been e s t a b l i s h e d , however, i t has to be n o t i c e d that p y r i t i z e d 

f e l d s p a r porphyry dykes are always c l o s e to the showings. A 

c e r t a i n degree of mineral zoning i s i n d i c a t e d by the analyses 

given i n the previous r e p o r t s on the property, showing an i n c r e a s e 
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i n c h a l c o p y r i t e (Cu-values) going northwards and an increase i n 

s p h a l e r i t e (Zn-values) going southwards. The most i n t r i g u i n g 

p a r t of the property l i e s north of Whipsaw Creek. Here occurs, 

apart from the m i n e r a l i z a t i o n described, m i n e r a l i z a t i o n more 

c l o s e l y a s s o c i a t e d with the younger i n t r u s i o n s , e s p e c i a l l y the 

quartz porphyry. The i n t r u s i o n s caused a strong p y r i t i z a t i o n 

w i t h minor amounts of c h a l c o p y r i t e i n the host rock. 

In s e v e r a l l o c a l i t i e s the i n t r u s i v e rock i t s e l f shows 

strong s i l i c i f i c a t i o n together w i t h dispersed p y r i t e and some 

c h a l c o p y r i t e . Although these features are almost completely 

confined to the quartz porphyry and a c i d d y k e - l i k e i n t r u s i o n , 

they are a l s o n o t i c e d around and i n the most n o r t h e r l y f e l d s p a r 

porphyry dyke. 

The extent of the m i n e r a l i z a t i o n as described above i s 

not known at present due to l a c k of outcrop. 
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GEOCHEMISTRY 

A t o t a l of 155 geochemical samples were c o l l e c t e d on 

the Whipsaw Mines property and analysed at the Burnaby Geochemi

c a l Laboratory of Amax E x p l o r a t i o n , Inc. 

Sample types were as f o l l o w s : 

S i l t 4 
S o i l 143 
Water 3 
Rock c h i p 5 

155 

Where p o s s i b l e these were c o l l e c t e d from the B-̂  h o r i z o n . 

These samples were t e s t e d f o r the presence of molybdenum, 

copper, T o t a l Heavy Metals and pH by the procedures o u t l i n e d (See 

Burnaby Geochemical Laboratory Sample Handling Procedure). 

Sample l o c a t i o n s and values (ppm) i n molybdenum and 

copper are shown i n Figure 3 (In Pocket). 

A f u r t h e r 800 pulps were analysed f o r the presence of 

molybdenum and copper. These samples were c o l l e c t e d by Whipsaw 

Mines L i m i t e d and, on a p r i o r occasion, t e s t e d f o r z i n c . The 

o b j e c t i v e i n rerunning these samples was to compare d i s t r i b u t i o n 

of copper and molybdenum i n s o i l c o l l e c t e d from the property, 

south of Whipsaw Creek w i t h that i n s o i l from north of the creek. 

Of these, a t o t a l of 566 sample l o c a t i o n s and values 

were p l o t t e d on g r i d l o c a t i o n s s u p p l i e d by Whipsaw Mines L i m i t e d 

(See plans 4 and 5). 
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The r e s u l t s of geochemical sampling to date suggest 

that i n the p o r t i o n of the property south of Whipsaw Creek, 

values i n copper and molybdenum are not s t r o n g l y anomalous. 

However, north of the Creek, e s p e c i a l l y towards the northwestern 

edges of the claims (Kerry 1 and Mae 37 and to the south Mae 38 

40) anomalous values i n copper and molybdenum would j u s t i f y 

f u r t h e r i n v e s t i g a t i o n . 



APPENDIX 

BURNABY GEOCHEMICAL LABORATORY SAMPLE HANDLING 

PROCEDURE -



STATEMENT OF COSTS 

Property 

Mining D i v i s i o n 

L o c a t i o n 

Coordinates 

Work Supervised By 

Personnel Employed and 

Whipsaw Mines L i m i t e d 

Similkameen 

Princeton, B.C. 

120°W 49°N SE 

D.K.Mustard, P.Eng. ( B r i t i s h Columbia) 

S a l a r i e s 

D.K. Mustard, P.Eng. 

W. Lodder 

J. McCawley 

B. Fenwick-Wilson 

B. Munday 

C. Bates 

P. E n g l i s h 

Board 

Geochemical Samples 

Report Preparation 

1430 9th St.,West Vancouver, B.C. 
3 days @ $49.00/day $147.00 

887 Westview Crescent,North Vancouver,B.C. 
4 days @ $49.00/day $196.00 

805 - 1122 G i l f o r d Street,Vancouver,B.C. 
.4 days @ $18.91/day $ 75.64 

R.R. #1, Osoyoos, B.C. 
9 days @ $18.81/day $169.29 

General D e l i v e r y , Smithers, B.C. 
6 days @ $17.10/day $102.60 

B e l l a V i s t a Cottage, G i b r a l t a r 
2 days @ $12.82/day $ 25.64 

1775 Boundary Rd., R.R. #2, Whiterock,B.C. 
2 days @ $12.82/day $ 25.64 

30 man days (§> $5.00/day 

155 samples © $2.00/sample 

566 pulps d> $1.00/sample 

Wri^ijng, d r a f t i n g and t y p i n g 

v"*c>x.̂  T o t a l s 
OF ^ V * 

$150.00 

$310.00 

$566.00 

$100.00 

$1867.81 



BURNABY GEOCHEMICAL LABORATORY 

SAMPLE HANDLING PROCEDURE 

Vancouver O f f i c e 

August 1967 I . Rokus 



STREAM SEDIMENTS AND SOILS 

Drying- and S i e v i n g 

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

the l a b o r a t o r y . I f dryer i s f u l l , spread samples to a i r dry. As 

soon as p o s s i b l e , samples should be placed i n dryer. 

A f t e r d rying, samples are to be sieved to minus 35 mesh. 

As much -3 5 m a t e r i a l as p o s s i b l e i s recovered from sample. Dump 

the -35 mesh m a t e r i a l on a square of brown paper and mix by r o l l i n g 

s e v e r a l times. Place mixed -35 mesh m a t e r i a l i n a c o i n envelope 

and place envelope i n o r i g i n a l sample bag. Arrange samples i n 

u n i t s of 40, i f p o s s i b l e , and i n numerical order. 

ROCK AND CORE SAMPLES 

General Handling 

Rock or core samples need, u s u a l l y , to be only a i r d r i e d . 

I f samples seem p a r t i c u l a r l y wet they may be force d r i e d by p l a c i n g 

i n numbered pans i n the d r y i n g oven. No attempt i s made to com

p l e t e l y dry rock samples, that i s , expel a l l the water from the 

pores of the rock. The samples are ready to crush when the out

s i d e surfaces are dry. 

Crushing and P u l v e r i z i n g 

Rock and core samples are to be processed i n such a 

manner that a r e p r e s e n t a t i v e 1/2 gram sample can be obtained. The 

e n t i r e amount of each sample i s to be passed through the jaw 

crusher. At jaw crusher s i z e the smal l e s t sample that can be  

s p l i t out i s 5 pounds. I f sample i s f i v e pounds or l e s s i n s i z e , 

pass the e n t i r e sample through p u l v e r i z e r with p l a t e s set to 



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

than 5 pounds then pass sample through Jones s p l i t t e r to produce 

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

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

When the approximate 5 pound s p l i t has been p u l v e r i z e d 

to -8 mesh, then sample can be s p l i t to smaller s i z e f o r f i n a l 

p u l v e r i z i n g . Using the Jones s p l i t t e r , s p l i t sample down u n t i l a 

p o r t i o n weighing 100 - 200 grams i s obtained. This p o r t i o n i s 

then passed through the p u l v e r i z e r , with p l a t e s p u l l e d up t i g h t so 

that product w i l l pass 100 mesh screen. Regular checks, by screen

ing, should be made to be sure the p u l v e r i z e r , with p l a t e s p u l l e d 

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

screen. A f t e r p u l v e r i z i n g , the sample should be mixed by r o l l i n g 

on brown paper or ru b b e r i z e d c l o t h . Rejects should be saved 

according to i n s t r u c t i o n from sampler. 

WEIGHING FOR COPPER AND MOLYBDENUM 

Di g e s t i o n tubes (100 x 16 mm) should be marked at 5 ml 

l e v e l . Using diamond p e n c i l , mark each tube c a r e f u l l y at bottom 

of meniscus. 

Samples f or d i g e s t i o n and a n a l y s i s should be handled i n 

u n i t s o f 40 where p o s s i b l e . Prepare a l a b o r a t o r y data sheet f o r 

each batch of 40 samples. 

Weigh a c c u r a t e l y on balance 1/2 gram sample and put i n 

marked t e s t tube. 



I l l 

DIGESTION AND DILUTION FOR COPPER AND MOLYBDENUM 

To each of the samples prepared above add 1:1 H N O 3 to 

the 5 ml mark. Place samples i n the d i g e s t i o n racks i n order. 

Adjust heat so that samples are gently b o i l i n g . Digest f o r three 

hours at t h i s g e n t l y b o i l i n g r a t e . Remove from d i g e s t i o n rack 

and b r i n g volume back to 5 ml with demineralized water. Mix w e l l 

and then c e n t r i f u g e f o r 1 minute. Use c l e a r upper l a y e r f o r 

copper and molybdenum determination. 

MOLYBDENUM TEST 

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

1. Transfer a 1 ml a l i q u o t of digested s o l u t i o n from 
above i n t o clean t e s t tube for determination. 

2. Add 1.0 mis KSCN shaking gently - 5% 
3. Add 1.0 mis S n C l 2 shaking gently - 15% i n 2NHC1 
4. Make up to 10 mis w i t h water. 
5. Add 1 ml i s o p r o p y l ether, add stopper and shake f o r 

45 seconds. 
6. Match colour of ether l a y e r with standards against 

a white background and rec o r d ppm. 

Standard Molybdenum S o l u t i o n s 

Stock Standard S o l u t i o n (100(^/ml) - D i s s o l v e .015 gms 
of M 0 O 3 i n 5 ml cone. NaOH and make up to 100 ml with 
demineralized H 20. This s o l u t i o n must be made up b i 
monthly . 

TVorking Standard S o l u t i o n (10 & /ml) - P i p e t t e 10 ml 
of 100 gamma/ml stock s o l u t i o n i n a 100 ml volumetric 
f l a s k and make up to 100 ml with demineralized H 20. 

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

1. Take 15 clean 100 x 16 t e s t tubes which are c a l i b r a t e d 
to 5.0 ml mark by a diamond p e n c i l . 

2. P i p e t t e the f o l l o w i n g a l i q u o t s ; 
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10 X/iwI gammas Factor Used ppm 

«) 0.2 ml 2 6 4 
b) 0.4 ml 4 <f 3 
c) 0.6 ml 6 X > X 2 12 
d) O.S ml 8 X 16 
e) 1. 0 ml 10 y j 20 

ioo <y /ml 

f) 0.12 5 ml 12.5^' 25 
g) 0.15 0 ml i s y 30 
h) 0. 20 ml 20 y 40 
i ) 0.30 ml 30 y 60 
j) 0.40 ml 40 if y X 2 80 
k) 0.50 ml 50 y 100 
1) 0.75 ml 75 y 150 
m) I.00 ml ioo y 200 
n) 1. 50 ml 150 y 300 
o) 2.00 ml 200 <f 400 

3. Make up to 5 ml mark v/ith d i s t i l l e d water. 
4. Now take 15 clean 150 x 16 t e s t tubes c a l i b r a t e d to 

the 10 ml mark. With a p i p e t t e take 1 ml out of 
each of the previous t e s t tubes and p i p e t t e them i n t o 
the new set of t e s t tubes. 

5. (A) To the set o f 16 x 150 mm t e s t tubes then add the 
f o l l o w i n g : 

a) 1 ml HC1 6N 
b) 1 ml 1% FeCl3 - add more i f c o l o r development i s 

poor 
c) 1 ml 5% KSCN 
d) 1 ml 15% S n C l 2 

e) Make up to 10 ml mark with demineralized water. 
f) 1 ml i s o - p r o p y l ether. 
g) Shake for 20 - 30 seconds. 
h) Al l o w to s e t t l e and read. 

(B) Save the o r i g i n a l 16 x 100 t e s t tubes with the 
remaining s o l u t i o n s i n them. Stopper them by corks 
on which the r e s p e c t i v e concentrations are marked i n 
ppm. Use these i n futur e p r e p a r a t i o n s . 

BIQUINOLINE COPPER TEST FOR SILT, SOIL AND ROCK CHIP 

This t e s t i s s e l e c t i v e f o r copper and i s not subject to 
any metal i n t e r f e r e n c e s . Reference: U.S.G.S. B u l l e t i n 1152. 
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Reagents 

1. Buffer s o l u t i o n : d i s s o l v e 400 gms sodium acetate and 
100 gms sodium t a r t r a t e and 20 gms of hydroxy1amine 
hy d r o c h l o r i d e i n 1 l i t r e of water. Adjust to pH 6.5. 

2. B i q u i n o l i n e s o l u t i o n : add .2 gms 2,2' b i q u i n o l i n e i n 
900 mis isoamyl a l c o h o l . Heat on hot p l a t e to d i s 
s o l v e . Cool and make to 1 l i t r e w i t h isoamyl a l c o h o l 

Procedure 

1. Take a 1 ml a l i q u o t from d i g e s t i o n s o l u t i o n above 
and t r a n s f e r to l a r g e t e s t tube for determination. 

2. Add 10 mis copper b u f f e r . 
3. Add 2 mis b i q u i n o l i n e - i s o a m y l a l c o h o l s o l u t i o n . 
4. Stopper tube and shake v i g o r o u s l y f o r 45 seconds. 
5. Allow phases to separate, then compare colour to 

standards against a white background and reco r d ppm. 

Standards 

Stock Standard S o l u t i o n (100 2//ml) - D i s s o l v e .2 gms 
blue CuS0 4 i n 400 mis H 20. Add 5 mis cone. HCl and H 20 
to 500 mis. 

Working Standard S o l u t i o n (10V /ml) - D i l u t e 10 mis 
stock standard and 1 ml cone. HCl t o e x a c t l y 100 mis wi t h 
H 20 

Prepa r a t i o n o f Standards 

This procedure i s the same as the pr e p a r a t i o n for 
molybdenum standards except f o r 5 (A). The s e c t i o n 
5 (A) which a p p l i e s to the p r e p a r a t i o n f o r standards of 
copper i s as f o l l o w s : 

5 (A) To a set of 16 x 150 mm t e s t tubes then add 1 ml 
1:1 HN03, 10 ml copper b u f f e r , 2 ml 2,2' -. B i q u i n o l i n e 
i n isoamyl a l c o h o l . Shake f o r 5 minutes v i g o r o u s l y . 
A l low to s e t t l e , then read. 

THM (Tot a l Heavy Metals) TEST 

Test mainly s e n s i t i v e to z i n c , copper and lead (espec
i a l l y z i n c } . Reference: Bloom, H., Economic Geology, Volume 50¬
1955. 

Reagents 

1. Demineralized H 20 
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2. Dithizone (diphenylthiocarbazone) Reagent grade. 
3. Dithizone/chloroform 0.1% s o l u t i o n , d i s s o l v e 0.147 

gm d i t h i z o n e i n 100 mis chloroform. (Dithizone i s 
more s o l u b l e i n CHCI3 than i n Benzene). 

4. Dit h i z o n e stock s o l u t i o n .01% - D i l u t e 10 mis of 
0.1% s o l u t i o n to 100 mis with Benzene. 

5. Dithizone working s o l u t i o n .001%: d i l u t e 10 ml of 
stock s o l u t i o n to 100 ml with benzene; should be 
made d a i l y ; y e l l o w hue i n d i c a t e s breakdown of d i t h i 
zone . 

6. Buff e r s o l u t i o n : take 50 gms of ammonium c i t r a t e and 
8 gms hydroxylamine hy d r o c h l o r i d e , making up to 1000 
mis with water; adjust pH t o 8.5 w/conc. NH4OH; p u r i f y 
w/dithizone s o l u t i o n i f necessary. 

Procedure 

1. Measure out with volumetric scoop .5 gm of sample 
i n t o a t e s t tube. 

2. Add 5 mis b u f f e r then 5 mis .001% d i t h i z o n e s o l u t i o n . 
3. Shake f or 30 seconds. 
4. Observe c o l o r against a white background and rec o r d 

ppm from standard c h a r t . 

pH MEASUREMENTS 

S o i l and S i l t Samples 

The s o i l and s i l t samples should be dampened with demin
e r a l i z e d water to a pasty consistency. Demineralized water should 
be used f o r t h i s purpose because i t i s thought that water deprived 
from i t s i o n i c content has a low b u f f e r c a p a c i t y and thus w i l l not 
i n f l u e n c e the pH of the sample. 

Experience has borne out the f a c t that 30 seconds time 
i s s u f f i c i e n t for the meter to come to a reasonable s t a b i l i t y . 
The meter needle w i l l keep on d r i f t i n g s l o w l y but t h i s w i l l be 
much slower than at the beginning and t h e r e f o r e can be ignored. 

Store e l e c t r o d e s i n b u f f e r overnight. When s t a r t i n g 
i n the morning all o w 15 minutes warm up f o r the instrument. 

Water Samples 

You may use e i t h e r a sample a l i q u o t from the b o t t l e or 
simply measure pH r i g h t i n the b o t t l e by u s i n g a combination 
e l e c t r o d e . I f the l a t t e r method i s chosen, take care that samples 
have already been analyzed f o r Mo to avoid contaminations by the 
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e l e c t r o d e . Use 30 second i n t e r v a l s here as w e l l as between each 
consecutive measurement. 

MOLYBDENUM IN WATER 

1. Transfer 50 mis. of sample i n t o 125 ml separatory 
fu n n e l . 

2. Add 10 mis d i l u t e (1:1) HCl 
3. Add 1 ml 1% f e r r i c ammonium sulphate or FeCl3 
4. Add 3 ml 10% KSCN and shake. 
5. Add 3 ml 15% S n C l 2 i n 2NHC1 
6. Add 2 ml i s o p r o p y l ether, shake for 30 seconds and 

a l l o w phases to s e t t l e . 
7. Drain o f f water l a y e r , r e t a i n i n g organic ether l a y e r 

i n funnel with a l i t t l e of the aqueous l a y e r remain
i n g . 

8. Drain small amount of water pl u s organic l a y e r i n t o 
16 x 150 mm t e s t tube. Compare with standards 
against white background. 

Molybdenum Standards - l a b e l 12 clean t e s t tubes 0,2,4,10, 
16,20,30,40,50,60,70 and 80 ppb. To the r e s p e c t i v e tubes 
p i p e t t e the f o l l o w i n g volumes of IV /ml Mo work s o l u t i o n . 

mis of 1Y /ml Mo S o l u t i o n ppb 

A f t e r the standard s o l u t i o n s have been added, make up to 
50 ml mark with demineralized water then add the f o l l o w i n g : 

1. 10 ml 1:1 HCl s o l u t i o n . 
2. 1 ml of 1% F e C l 3 

3. 1 ml of 10% KSCN s o l u t i o n . 
4. 1 ml of 15% S n C l 2 s o l u t i o n . 
5. 2 ml of i s o p r o p y l ether. 
6. Stopper and shake f o r 45 seconds. 

Standards must be made up at l e a s t three times a week. 
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