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INTRODUCfION 

Previous exploration on t h e  SOUP claims had identified s c a t t e r e d  magnetite-rich 

outcrops which carr ied appreciable  gold and copper mineralization. 

A program, involving sys temat ic  rock chip sampling and magnetometer  

surveying, was undertaken to subs tan t ia te  t h e  reported gold occurrences and to 
better define and trace t h e  trends of t h e  mineralization. This report  describes 

t h e  program and results. 

LOCATION AND ACCESS 

T h e  claims are loca ted  at 56O28' north la t i tude  and 126O03' west longitude in t h e  
Omineca  Mining Division approximately 200 k m  north-northeast of Smithers  and 
I4  km south-southeast of Johanson Lake (NTS 94D/08, Figure I). 

Access to t h e  property is by helicopter f rom Johanson Lake, a dis tance of I 4  km, 
which in turn is reached by wheel or float-equipped a i r c r a f t ,  or by t h e  Omineca 

Highway. T h e  road is reached f rom Fort St. James (400 km) or  via Highway 97 

from Pr ince  George (500 km). The  Dease  Lake extension of t h e  British Columbia 
Railway i s  operational between Pr ince  George and  Driftwood, 65 km southwest 
of Johanson Lake. Road access could readily be constructd along t h e  Kliyul 

Creek  Valley to t h e  base of t h e  claims. 

The  claims are s i tua ted  east of Kliyul Creek above tree-line on a 300 southwest- 

facing slope on which elevations range from 1,300 to 2,300 meters.  Ubequitous 
talus, par t ia l ly  covered by alpine grasses and shrubs, obscures much of t h e  bed 
rock. 
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CLAIMS 

T h e  SOUP property i s  comprised of 15 contiguous claims totall ing 48 units. 

Claim N a m e  

SOUP I 
SOUP 2 
SOUP 3 
SOUP 4 
SOUP 5 
SOUP 6 
SOUP 7 
SOUP 8 
SOUP 9 
SOUP 10 
SOUP I1 FR 
SOUP 12 
SOUP 13 
SOUP I4 
SOUPFR 

Record # 

26941 
26942 
26943 
26944 
26945 
26946 
26947 
26948 
26949 
26950 
4206 
5805 
5806 
6491 
7735 

UNtS 

1 
I 
1 
1 
I 
I 
1 
1 
1 
1 
I 
12 
12 
12 

1 

- Recording D a t e  

August 7, 1964 
August 7, 1964 
August 7, 1964 
August 7, 1964 
August 7,  1964 
August 7, 1964 
August 7, 1964 
August 7, 1964 
August 7,  1964 
August 7, 1964 
August 15, 1981 
October  5,  1983 
October  5 ,  1983 
August 13, 1984 
August 1, 1986 

Expiry Date* 

August 7, 1994 
August 7, 1994 
August 7, 1994 
August 7, 1994 
August 7, 1994 
August 7, 1994 
August 7, 1994 
August 7, 1994 
August 7, 1994 
August 7, 1994 
August 15, 1994 
October  5 ,  1994 
October  5 ,  1994 
August 13, 1994 
August 1, 1993 

* Upon acceptance  of this  report. 
(Claim Map, Figure 2) 

GEOLOGY 

T h e  SOUP claims are underlain largely by volcanic rocks of t h e  Upper Triassic - 
Lower Jurassic  Takla  Group. These have been intruded by dior i te  stocks,  sills 
and dykes, microdiorite and feldspar porphyry dykes and by quartz  monzonitic 
batholithic rocks (Figure 3). 

T h e  stratigraphically lowest are  feldspar - rich andesi t ic  lavas and tuffs. These 
grade upwards into,  and  at f i rs t  interfinger with, andesi t ic  to basaltic augi te  

porphyry flows and flow breccias. Both are intruded by augi te  porphyry feeder  
dykes. Recessive, thin calcareous andesi t ic  tu f f  units l i e  at t h e  base of t h e  
augi te  - bearing units. 

Massive conformable lenses (or beds) of magnetite-rich s k a m  occuring near t h e  

base  of t h e  augi te  porphyry contain appreciable gold and copper. At  least t h r e e  
parallel  skam horizons are recognized, possibly replacing calcareous tuffs. 
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INTRUSIVE ROCKS 
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Faul t  and shear  controlled discordant quartz-magnetite-chalcopyrite veins and 
replacement  bodies occur  within t h e  s a m e  s t ra t igraphic  interval  as t h e  skarn and 
generally contain higher gold values. 

MAGNETOMETER SURVEY 

Talus obscures much of t h e  outcrop in t h e  vicinity of t h e  auriferous s k a m  and 

vein occurrences.  A magnetometer  survey was conducted to t r a c e  t h e  

magnetite-bearing skarn units and veins be tween and beyond outcrops areas.  
Two picketed base  lines, totall ing 725 m, were established f o r  control. Cross  
l ines were placed at 25 m intervals  and magnetometer  measurements  were 

recorded at 5 m intervals  along 2875 m of lines. Instrument  specifications a r e  
contained in Appendix 2. 

Three  s k a m  horizons were identified (Figure 4). Each is marked by a deep l inear  
magnet ic  trough. T h e  upper, or main s k a m ,  horizon is also marked by a 
discontinuous ser ies  of magnet ic  highs. T h e  folded appearance  of t h e  magnet ic  
trends a r e  a t t r ibu ted  to topographic effects on t h e  gent ly  t o  moderately east 
dipping s k a m  which a r e  fur ther  a c c e n t u a t e d  by faulting. 

T h e  quartz-magnet i te  veins generally l ie  within a broad posit ive magnet ic  
f e a t u r e  centered  at 50+00W, 51+00E but  a r e  n o t  individually identifiable. 

ROCK SAMPLING 

A total of 45 continuous rock chip samples  were col lected f r o m  s k a m  and vein 

occurrences to re loca te  previously reported auriferous zones  and  to de termine  

the i r  tennor  and charac te r i s t ics  (Figure 5). Approximately 500g of rock were 
c u t  per m e t r e  of sample  length. 

Sample  descriptions and assay resul ts  a r e  tabulated on t h e  following page. 
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Sample Descriptions 

Sample 
Number 

10 1 
102 
103 

104 
105 

106 

107 

198 
109 
110 

111 
112 

113 
114 

115 

116 

117 

118 

119 

120 

121 

122 
123 
124 
125 
126 
127 
128 

129 

Length 
Metres 

0.3 
0 . 6  
1 .o 

1.4 
1 .o 

1 .o 

1 .o 

1 .o 
1 .o 
1 .o 

2.1 
1 .o 

1 .o 
1 .o 

1 .o 

1 .o 

1 .o 

1 .o 

1 .o 

1 .o 

0.7 

2 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1.2 

3 .O 

Gold 
&/ton 

2.010 
0.005 
0.045 

0.022 
0.250 

0.001 

0.001 

0.790 
0.292 
0.011 

0.003 
0.008 

0.295 
0.031 

0.042 

0.087 

1.010 

0.141 

0.130 

0.011 

0 .O 19 

0.730 
0.165 
0.058 
0.060 
0.045 
0.08 1 
0.038 

0.032 

Copper 
% 

0.17 
0.12 
0.17 

0.09 
0.12 

0.13 

0.72 

0.41 
0.09 
0.20 

0.06 
0.09 

0.05 
0.06 

0.07 

0.07 

0.07 

0.18 

0.05 

0.03 

0.23 

0.25 
0.34 
0.30 
0.18 
0.16 
0.13 
0.49 

1.15 

- Description 

Quartz  magnetite vein - highly oxidized. 
Footwall to 101 - chloritic andesite. 
Hanging wall t o  101 - chlorit ic andesite minor qtz, 
mt. 
Footwall to 105 - chloritic andesite minor qtz,  mt. 
Highly oxidized quartz - magnetite band in 
chlor i t i  c andesi te . 
Hanging wall to  105 - chlorit ic andesite. Footwall 
to  feldspar porphyry dyke. 
Footwall to  108 - chlorit ic andesite - minor 
m a1 achi t e. 
Spongy limonite and oxidized magnetite. 
Highly oxidized quartz  magnetite. 
Weakly oxidized chlorit ic andesite - minor 
malachite. Hanging wall to 109. 
Highly oxidized skarn, 60% magnetite. 
Footwall to 11 3 chlorit ic hornfelsed andesite minor 
quartz  and magnetite. 
Sheared quartz  magnetite strike - 150° - 75O E. 
Hanging wall to 113 - hornfelsed chloritic andesite 
minor q tz  + mt. 
Hanging wall t o  114 - hornfelsed chlorit ic andesite 
minor qtz + mt. 
Hanging wall to 115 - 50% quartz + magnetite 50% 
chlorit ic hornf elsed andesite. 
Quartz with 15% magnetite + some chloritic 
andesi te. 
Hanging wall to 117 - chlorit ic andesite some q t z  + 
mt. 
Quartz and oxidized magnetite - minor pyrite - 
shear zone. 
Oxidized pyritic sheared chlorit ic andesite minor 
q t z  + mt. 
Sheared andesite, weak quartz + magnetite - west 
half oxidized - east half fresh. 
Highly oxidized - quartz + magnetite in shear zone. 
Highly oxidized magnetite skam. 
Highly oxidized magnetite skarn. 
Highly oxidized magnetite - epidote - garnet skam. 
Highly oxidized magnetite - epidote - garnet skarn. 
Highly oxidized magnetite - epidote - garnet skarn. 
Highly oxidized magnetite - epidote skarn - some 
chalcopyrite. 
Highly oxidized magnetite - epidote - garnet skarn 
- some chalcopyrite. 
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Sample Descriptions 

Sample 
Number 

130 

131 
132 

133 

134 

135 
1 36 

137 
138 
139 

140 

141 

142 

143 
144 
145 

Length Cold 
Metres &/ton 

composite 0.001 

composite 0.004 
1 .o 0.252 

1 .o 0.0 18 

1 .o 0.025 

1 .o 0.069 
1 .o 0.117 

1 .o 0.141 
1 .o 0.022 
1 .o 1.680 

1 .O 0.032 

1 .o 0.193 

1 .o 0 .O 17 

composite 0.003 
composite 0.0 39 
composite 0.014 

Copper 
% 

0.03 

0.06 
0.21 

0.1 3 

0.06 

0.08 
0.14 

0.26 
0.11 
0.17 

0.34 

0.06 

1.76 

0.04 
0.07 
0.14 

- Description 

Composite grab from rubble of bleached hanging 
wall to skarn (11143). 
Spongy limonite + highly oxidized magnetite skarn. 
50% oxidized magnetite skarn with f-g andesite 
tu f f .  
Highly oxidized magnetite skam - some andesite 
tuff .  
Mostly andesite tuff - minor highly oxidized 
magnet i te  skarn. 
Fairly fresh magnetite skarn. 
Fairly fresh,  banded, green calcsil icate - magnetite 
skarn. 
Highly oxidized magnetite skam. 
Banded magnet i te  skarn and highly oxidized tuff.  
Sulphide impregnated, silicified, sheared chlorit ic 
andesi te. 
Weakly pyritic, sheared chlorit ic andesite minor 
CPY 
Sheared chlorit ic andesite - minor quartz  and 
seams of magnetite.  
Sheared chlorit ic andesite, heavy malachite 
staining . 
Highly oxidized magnetite skam rubble. 
Highly oxidized magnetite skam rubble. 
Highly oxidized magnetite skarn rubble. 

DISCUSSION OF RESULTS 

The magnetometer survey proved effect ive in t racing the  magnetite - bearing 

skarns beneath a reas  of extensive talus cover. All th ree  of t h e  skarn units 
identified a re  open along s t r ike for extension. Careful prospecting proved to be  
more e f fec t ive  in tracing the  narrower shear/fault  controlled quartz-magnetite 
veins and replacements. 

Northeasterly trending faul ts  have segmented the  main skam unit, lying along 

base line 49+25E, into a series of lenses. This fault ing also appears to b e  t h e  
s t ructural  control for t he  magnetite - quar tz  veins. 
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Sampling of mineralized outcrops revealed that  there  a re  two distinct modes of 
mineralization, stratiform magnetite - calcsil icate skarn and discordent faul t  or 
shear controlled quartz-magnetite veins and replacements. Pyrite and lesser 
chalcopyrite comprise a subordonate component of both the  skam and the  veins. 

Intense oxidation has transformed much of the  magnetite in both the  skarn and 

the veins into spongy limonite masses. What effect this oxidation has had on 
grades of gold and copper is not known. 

Systematic chip sampling has substantiated tha t  significant gold values a re  
carried by both t h e  skarn and veins. Further exploration for additional 
mineralization can be effect ively carried out by utilizing a combination of 
detailed magnetometer surveying and conventional prospecting. Diamond 
drilling will be  required to  successfully sample below the  zone of intense surface 
oxidation. 

RECOMMENDATIONS 

1. Extend the magnetometer survey to the  grid north and south; 

2. Prospect the  linear magnetic features; and 

Carefully and systematically sample all shear  zones, veins and skams. 3. 
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STATEMENT OF EXPENDITURES 

SOUP 1-14 CLAIMS 

C.M. Rebagliati July 10-15, 19-22, 24-29 August 1 & 2 1986 18 days @ $400 $ 7,200.00 

Analyses 40 rock @ $14.00 560.00 
Freight 87.10 
Camp and equipment rental  20 days @ $80.50/day 1,610 .OO 

Radio telephone rental  13  days @ $21.43/day 278.57 

Magnetometer rental  13 days @ $28.36/day 371 .OO 

L. Lindinger July 12-15, 19-22, 24-26 11 days @ $200 2,200 .oo 

Truck rental  20 days @ $50.00/day 1,000.00 

Truck operating costs - gas, oil, mileage, insurance 488.71 
Trailer rental  13  days @ $22.1 4/day 287.86 

Heli copter 9.41 hrs. @ $581.85 5,475.21 
Food, camp  supplies and other  consumables 30 man days @ $27.50 825.00 
Compilation & report  preparation C.M. Rebagliati-August 3 & 4 2 days @ $400 800.00 

Drafting, reproduction of base maps and reports 267.79 

Total $ 21,451.24 

SOUPER CLAIM 

C.M. Rebagliati July 23, 1986 1 day @ $400 

L. Lindinger July 23, 1986 1 day @ $200 
Food, camp supplies and consumables 2 man days @ $27.50/day 
Camp and equipment rental  I day @ $80.50/day 
Truck rental  1 day @ $50.00/day 
Trailer rental  1 day @ $22.14/day 
Radio telephone rental  I day @ $21.43 
Magnetometer rental  1 day @ $28.36 

Assays 5 @ $14.00 
Drafting 2.2 hours @ $20.00/hour 

Total 

$ 400.00 
200.00 
55.00 
80.50 

50.00 
22.14 

21.43 
28.36 
70.00 

44 .OO 

$ 971.43 
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CERTIFICATE OF QUALIFICATIONS 

I, Clarence  Mark Rebagliati ,  of 3536 West 15th Avenue, Vancouver, B.C., hereby 
cer t i fy  that: 

1. 

2. 

3. 

4 .  

5.  

I a m  a consulting geological engineer with offices at 3536 West 15th 
Avenue, Vancouver, B.C. 

I a m  a graduate  of t h e  Provincial Inst i tute  of Mining, Haileybury, Ontar io  
(Mining Technology, 1966). 

I a m  a graduate  of t h e  Michigan Technological University, Houghton, 
Michigan U.S.A. (B.Sc., Geological Engineering, 1969). 

I have pract iced my profession continuously s ince  graduation. 

I a m  a member  in good standing of t h e  Association of Professional 
Engineers of British Columbia. 
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ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: JULY 28 1096 
@' E. HASTINGS ST. VANCOUVER b. C. V 6 8  lR6 
PI .JNE 253-3 158 TELEX 04-53124 DATE REPORT MAILED: 

F1SSe?Y C E R T I F I C A T E  

S PLE TYPE: ROCK CHIPS AUt 10 GRAH RE6ULAR ASSAY 

. . DEAN TOYE. CERTIFIED B. C. ASSAYER. 

FROJECT-SOUF FILE # 86-172s F'AGE 1 

ASSAYER: 4 4  
REBAGLIATI GEOLOGICAL 

SAMPLE# C CL 
.I /. 

112 
113 
114 
115 
116 

117 
118 
119 
1 20 
121 

.l? 

.12 

.17 . 09 

.12 

. 09 . 05 . 06 . 07 . 7 

. 07 . 18 . 05 . (13 
?T . L.-' 

,21  

. 06 . i )8  

.14  



HEEAGLIATI GEOLOGICAL 

142 
1 4 3  
144 
145 
146 

147 - 311 

FF:OJECT-SOUF F I L E  # 86-17?'? F A G E  2 



APPENDIX 2 



A C M E  ANALYTICAL LABORATORIES LTD. 
Aiuylng L TraCo halY*l*  

852 E Hastonga SI, Vancouver. B C V6A 1R6 
TohphoM: 153-3151 

1986 - 
Acme Analytlcal contlnues to update wlth mass spectrographlc 

analysls whlch Is now operatlonal. 
llmlts whlch are at least 100-fold lower than ICP or flame M. These detectlon 
Ilmlts are comparable to graphlte furnace M, but the mass spec can 
analyze up to 60 elements slmultaneously. 

detectlon and preclslon than M. Mass spec w l l l  further expand the range 
of elentents and Isotopes avallable to mineral exploratlon programs. 
SPACE 

expanded to 12,000 square feet. 
EQU 1 PMENT 
1. 

2. 
3. 

4 .  

5. 

6. Two ICP mass spectrographs. 
TECHNOLOGY 
1. Flre Assay for Ag, Au. Pt, Pd, the preclous metal bead can be 

analysed by gravlmetric, AA. ICP or Mass spec. 
2. ICP w l t l  element packages for water, geochen and assay programs 

have been developed. 
3. Lower detectlon Ilmlts for some elements have been achleved by 

graphlte furnace AA. 
TECHNICAL ACHIEVEMENTS 
1. Background corrected Atomlc Absorptlon analysls of Ag and Au slnce 1971. 
2. Best proven preclslon. accuracy and prlce for k S 2  assays In North Anrerlca. 
3. Ploneered geochemlcal analysls by 1CP at or to better detectlon llmlts 

than AA. lncludlng Ag, As, U, Th and W. 

4. Flrst to offer Mass spectrographlc scan analysls. 
PROVEN PERFORNME 

demonstrated on the Gambier. Capoose Lake. Trout Lake. Blackdome. Red Hountain, 
Carolln, Cirque, Mlnago Rlver. Quesnel Rlver. Terra Swede, Hvsto and other 
major projects. 

In general, mass spec offers detectlon 

Acme has ploneered low cost multl-element ICP whlch has better 

- 
Total laboratory, sample preparatlon and sanple storage has been 

Our ICP system has been expanded, and a fourth unlt has been purchased 
whlch wlll allow us to detennlne up to 45 elenents slmultaneously. 
AA spectrophotometers have been Increased to 8. 
Sample preparatlon, welghlng and dlssolutlon facllltles have been 
1 ncreased. 
A LECO lnductlon Furnace has been Installed for detennlnlng Carbon 
and Sulfur slmultaneously In geologlcal and metallurglcal samples. 
An UA3 Laser Fluoraneter from Sclntrex Is now used for determlnatlon 
of U In water to .01 ppb. 

Our loglstlcal and technical performance for our cllents has been 

1 

- 
A C M E  ANALYTICAL LABORATORIES LTD. 

h y i n g  L f n c o  m y &  
852 E Hartinga St ,  Vancouver. E C VOA im 

T o l o p h ~ :  25341% 

5. Guldellnes for Data lnterpretatlon 
A. 30 Element ICP - typlcal value from 1CP 

Ib - noma 
hlghl 
shale 

cu - norma 
hlgh 

Pb - noma 
Zn - norma 

hlgh 
Ag - norma 

hlgh 
Nl - noma 
co - noma 

Fe - norna 
AS - 
U - noma 
Au - noma 

( ICP 

rn-nom 

II 
: I  

, I  

II 
II 

II 

II 
II 
I I  
II 
II 
II 
II 
d 

!l 

C 

C 

C 

so I 
1 dec 

so I 
irgan 
so I 
so 1 

irgan 
sol 

irgan 
so 1 
so I 
so 1 
sol 
so 1 
sol 
sol 

letec 

I 
:a 

I 
II 
I 
I 

I1 
I 

II 
I 
I 
1 
I 
I 
I 
I 
t 

S 1-3 P P  
lnposed organlcs 5 ppn 

30 PP 
S 20 PPI 
cs 100 P P  
S 5 P P I  

cs 200 P P  
S 0.2 PPI 
cs 0.6 PPI 
S 20 P P  
S 15 P P I  
S 300 P P  
S 2 s  
S 5 P P  
S 2 P P I  
S No 
Ion llnlt = 2 p p )  

S 30 PP 

Th - normal 
Sr - normal 
Cd - normal 
Sb - normal 
81 - normal 
V -normal 
Ca - normal 
P -normal 
La - normal 
Cr - n o m l  
Hg - n o w 1  
Ba - normal 
11 - n o w 1  
B - normal 
Al - norinal 
Wa - normal 
K -normal 
Y -normal 

so l ls  
rolls 
rolls 
solls 
rolls 
solls 
rolls 
solls 
sol Is 
solls 
sol Is 
solls 
solls 
solls. 
sol I s 
solls 
solls 
rolls 

less than 
less than 

3 m  

1pp I  
2 P P  
2 P P  

40 w 
0.5 S 
0.5 S 

10 P P  
10 P P  
0.5 S 

20 w 
0.1 s 

1 P P  
2 s  

0.05 S 
0.1 x 

2 p p l  

40 PP 

8. Geochemlcal Au 
bml sol1 1-3 ppb 

6. GeochunIcaI ICP - Notes on Solubllltles of Elements 
Barltes, Chmltes .. Insoluble As ...... soluble up to 20.000 p p  
bgnetlte ........... partly soluble Pb ...... soluble up to 1O.OOO p p  
AI, Ca. P. Hg ....... up to 25s soluble Sb, B I  .. soluble up to to00 ppm 
Na. K. TI ........... up to 101 soluble Age Y ... soluble up to 100 ppm 

7. Converslon Factors 
1 Troy oz = 31.10 g 
1 oz/ton = 34.3 ppn = 34.3 g/tonne = 34,300 ppb 
1 s  = 10.o00 P P  

8. Whole Rock Geochenlcal Analysls 
The llthlu metaborate fuslon dlssolves most types of rock except for 

very hlgh chrmlte and very lasslve sulfides. Whole Ruck data ad Lr, Ba. Ce 
Y and Sr are also avallable from thls fuslon by ICP. Other elments are 
avallable by mass spectrographlc analysls. The proposed 50 element package 
Includes Ag, Al, As. Ba, Be, 61. Br, Ca. Cd, Ce. CI, Co, Cr. Cs, Eu, Fe.Ga. 
6e, Hg. I, In. K, La. Hg, Mn, Ho, Na, Nb, N l .  P. Pb, Rb. Re, Ru, S, Sb, Se, 
Sn. Sr. fa. fe, Ih. T I ,  11. U. V. Y, I, Zn, Zr. 

2 



ACME ANALYTICAL LABORATORIES LTD. 
Aauylng Tnco *Nly.IS 

852 E Hastlngr S1, Vancouver. B C V6A 1A6 
Takphow: 253-3158 

Suggestions fo r  Effective use of Analytlcal Servlces 
1. General Sanpllnq 

A. Rocks - i n  general % to 2 I b  of sample a r e  requlred. Large boulders 
.should be broken down to chlp slze wlth a 20 Ib  sledge halmer. A 
representative sample I s  then taken from these chlps. The lab w i l l  
crush, s p l l t  and pulverlze. 

8. Cores - O r l l l  cores should be spllt In to  halves fo r  assaylng 
C. Soils  - The organlc "A" horlzon glves good base fnetal responses. 

m y  about one cup of materlal I n  a sol1 or paper envelope. The 
sol1 I s  treated I n  one of three methods a f te r  drylng :- 
1) -80 mesh slevlng (standard). 
2) -80 mesh slevlng t pulverlzlng. 
3 )  pulverlzlng the whole sample. 

Samplers must not wear any jewelry. 
2. Shipplnq 

A. Local and Wlthln Canada - use Greyhound or Paclflc Stage Llnes. 
For large d r l l l  programs use a truck Ilne. 

8. U.S. Customers - fo r  surface transport use UPS and address to :- 
Acme Analytlcal Laboratorles Ltd., 
C/O Pac Ex Servlces, 

Blalne, Uash. 98230 
140 - 14th St.. 

A l r  f re lgh t  shlplents are addressed to :- 
Acme Ana ly t l ca l  Laboratorles Ltd. 

c/o Cole McCubbln 

Vancouver, B.C. 

Shlpments from the U.S. should be labelled "Geologlcal Sanples fo r  
Analysis - No Comerclal Yalue.. 

A. Rocks wlth No Ylslble Mlnerallratlon - 30 element ICP t geochemlcal Au. 

8. Rocks wlth Hlgh Sulphldes - 16 element ICP Assay. 
C. 

0. soils - 30 element ICP i geochemlcal Au. 
4. Samples wlth Posslble Natlve Gold 

For rocks and cores w l t h  nugget o r  na t lve  gold, request tha t  the t o t a l  
sample be pulver lzed and sieved on a 100 mesh screen. Two f l r e  assays are 
then requlred f o r  each sample; one on the en t l re  +I00 mesh f rac t l on  fo r  any 
posslble na t ive  gold and one on the -100 mesh. 

3. Suggested Geochemlcal Analyses 

- assays fo r  elements of n lneral lzat lon and posslble 30 element ICP. 

( 1  A.T.) 

Pan or slulce concentrates are best treated by cyclone concentratlon 
and f l r e  assay for t o ta l  Au. 
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ACME ANALYTICAL LABORATORIES LTD. 

852 E Hastlnga St. Vancouver. C V6A 1R6 
Tokphom: 253-31m 

k 1- &ulymh 

GEOCHEMICAL LABORATORY METHODOLOGY - 1986 
Sample Preparatlon 
1. 
2. 
Geocheml ca I Ana I y s I s 

and dl luted to 10 MI with danlnerallzed water. Extracted metals are determlned by : 
A. A t a l c  Absorptlon (M) 

Sol1  samples are drled a t  6OoC and sleved to -80 mesh. 
Rock samples are pulverlred to -100 mesh. 

0.5 gram samples are digested I n  hot d l lu te  aqua regla I n  a bo i l ing  water bath 

Ag*. 814, Cd*. Co, Cu. Fe. Ga. In, Mn, Ib. NI .  Pb. Sb*, 11. V, Zn 
(* denotes wlth background correctlon.) 

A , A l .  As. Au, 8. Ba. B I .  Ca. Cd, Co. Cu. Cr. Fe. 1. La. Mg, Ih. Ib, Ma. 
N!. P, Pb. Sb. Sr. Th. T I ,  U. V, U. Ln. 

Same as above except delete As, and add 11, Ga, k. Rh. Pd, Pt. In, Te, Re. 
Os, Ir. Hg. 11. 

10.0 ram samples that have been 1 n l ted  4 hours at 60O0C are dlgested wlth 

8. lnductlvely Coupled Argon Plasma (ICP) 

C. Mass Spec (lower detect I l m l t s )  

Geochemlcal Analysls fo r  Au* 

30 nls hot dl?ute aqua r e  la, and 75 nls o f  clear solutlon obtalned t s  extracted 
wlth 5 nls Methyl isobuty! Ketone. 

correctlon (Detectlon Llnlt = 1 ppb). 

Geochenlcal Analysls f o r  AU'~, Pd, Pt .  Rh 

technlques to produce s l l ver  beads. 

solutlon by graphlte furnace A t a l c  Absorptlon. Oetectlons - Au-1 ppb; Pd, Pt ,  Rh.5 ppb 
Geochemlcal Analysls fo r  As 

0.5 gram samples are dlgested wlth hot d l l u te  aqua regla and dl luted to 
10 m l .  As I s  deternlned In the solutlon by Graphlte Furnace Atmlc  Absorptlon (MI 
or  by lnductlvely Coupled Argon P l a w  (ICP). 
Geochemlcal Analysls fo r  Bar l ln  

(Same as whole Rock). 

Geochemlcal Analysls fo r  Tungsten 

W In the solutlon detemlned by ICP wl th a detectlon o f  1 ppm. 

Au I s  determlned I n  the MiBK extract by A t a l c  Absorptlon uslng background 

10.0 - 30.0 gram samples are subjected to F l r e  Assay preconcentratlon 

The s l l ver  beads are dlssolved and Au. Pd, P t ,  and Rh are determlned In the 

0.10 gram samples are fused .6 gn LIB% and dlssolved I n  50 nl 5% M 3 ,  

Ba I s  determlned In the solutlon by ICP o r  M.S. 

0.50 gram samples are fuslon Na202 and dlssolved I n  20 a1 H20. 
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ACME ANALYTICAL LABORATORIES LTD. 

Arsaylng 6 True AnLlysl# 
852 E Haslings S l ,  Vancouver. B C V6A 1R6 

TdeMone: 253-3151 

Geochemlcal Analysls fo r  Selenlun 

10 m l  wlth H20. Se I s  detenlned by M.S. 
0.5 gram samples are dlgested wlth hnt 3 al of 50% HMO3 and dl luted t o  

Preclous Metal Mass Spec Analysls (41 elements l l s ted  above.) 
5.0 gm samples are dlgested wlth 30 m l  aqua regla and dl luted t o  100 m l s  

then analysed by M.S. 
Geochemlcal Analysls fo r  Fluorlne 

0.25 gram samples a r e  fused wlth sodlun hydroxlde and leached wlth 10 nl 
water. The solutlon I s  neutrallzed, buffered. adjusted t o  pH 7.8 and dl luted t o  100 m l .  

Fluorlne I s  detennlned by Speclflc Ion Electrode uslng an Orlon Model 404 meter. 
Geochemlcal Analysls f o r  Tln 

1.0 gram samples are fused wlth amnonlun lodlde I n  a tes t  tube. The.subllmed 
lodlne I s  leached wlth 5 m l  of d l l u te  hydrochlorlc acld. 

The solutlon I s  deternlned by Atanlc Absorptlon. 
Geochemlcal Analysls f o r  Chrmlu 

0.1 gram samples are fused wlth Na202. 
analysed by M or ICP. Oetectlon 1 p p .  
Geochemlcal Analysls f o r  Hg 

Hg assemay. The allquots of the extract are added t o  a stannous chlorlde / 
hydrochlorlc acld solutlon. The reduced Hg I s  swept out of the solutlon and 
passed Into the Hg c e l l  where It I s  measured by M. 

The melt Is leached wlth HCI and 

0.5 gram samples are dlgested wlth aqua regla and dl luted wlth 20% HCI.  
In the solutlons are detenlned by cold vapour AA uslng a f b J Sclen t l f l c  

Geochmlcal Analysls f o r  6a L Ge 
0.5 gram samples are dlgested wlth hot aqua regla wlth HF In pressure bombs. 
6a and 6e In the solutlons are deternlned by graphlte furnace M or M.S. 

Detectlon 1 ppm. 
Geochemlcal Analysls fo r  T I  (Thall lun) 

0.5 gram samples are dlgested wlth 1:1 HNO3. 71 Is deternlned by graphlte 
M or by M.S. Oetectlon . I  ppm. 
Geochemlcal Analysls f o r  Te (Tel lur lun) 

The Te extracted I n  
MlBK I s  analysed by graphlte furnace AA or  analysed by M.S. Detectlon .1 p p .  

Geochemlcal Whole Rock 

Analysls 

0.5 gram samples are dlgested wlth hot aqua regla. 

0.1 gram 1s fused wlth .6 gm LIB0 and dlssolved In 50 m l s  5% HNO3. 
by I C P  glves excellent preclsfon fo r  ma or components. The M.S. can 

analyze fo r  up t o  50 elements 4 t h  lower detectlon 1 l m l t  but lower preclslon. 

5 

ACME ANALYTICAL LABORATORIES LTD. 
Asuylng 6 Trace Analysls 

852 E Haslings Sl , Vancouver. B C V6A ifl6 
Telephone: 255-31% 

GEOCHEMICAL ANALYSES 
Rocks and So11 S 

Group I Dlgestlcm - 0.50 gm sample I s  dlgested by 3 m l s  Aqua Regla and dl luted t o  10 nls 
wlth H20. 

Group I A  - Analysls by Atomlc Absorptlon. 
m t  Detectlon Elenrent Oetectlon E I emnt Detect 1 on 
Rntlmony 2 ppm Copper 1 Pprn Molybdenun 1 ppm 
Blsmuth 2 ppm Iron 0.01% Nlckel 1 Ppm 
tadmiua 0.1 ppm Lead 2 Ppcn Sl lver 0.1 Ppn  
Chromlun 1 ppm Llthlum 2 ppm Vanadlum 2 ppm 
Cobalt 1 Ppn Manganese 5 ppn Zlnc 2 Ppm 

Subsequent Element S.75 F l r s t  Element $2.00 

Group 18 - Same dlgestlon; hydrlde generatlon of vo la t l l e  elements and analysls by Icp. 
Element Oe tect  Ion 
hrsenlc 0.1 Ppcn 
nntimny 0.1 Ppm 
B 1 smu t h  0.1 Ppcn 
Germanium 0.2 Ppn 
Selenlum 0.2 Ppn 
Tel lurlum 0 .3  ~ p m  

F l r s t  Element $3.00 A l l  Elements S4.00 
(Thls teclnlque I s  unsultable fo r  samples 
gradlng over 1% Cu or  M I  and I s  only pa r t l a l  
f o r  Ge.) 

Group I C  - Same dlgestlon. 

k r c u r y  5 PPb Flameless M 
E lement Detect Ion Hethod 

Group I0 - Same dlgestlon - 30 elements ICP. 
Element 

Ag 
Cd. Co, C r ,  Cu. Mn, &I. M I .  Sr. Zn 
As. Au. 8, Ba. 81, La, Pb, Sb, Th, V. W 
U 
A l .  Ca. Fe. K. Mg. Na. P. Ti 

Any 2 elements 5 3.00 5 elements $ 4.00 

. A l l  30 elements $ 6.00 

Group I E  - Same dlgestlon as  above analysls by I-. 
Element 
L l .  Be. Ga. Ge 

P&e 
$2.00 

Detect Ion 

0.1 Pprn 
1 P P  
2 Pprn 
5 Pm 
0.01% 

10 elements $ 5.00 

Detect Ion 

1 Ppm 
Rh; Pd; Ag; Cd, In, Sn, Sb, Te. I, Ir. P t .  Au. Hg. T I ,  Th. U 0.1 ppm 

F l r s t  Element $5.00 Addltlonal Element $1.00 A l l  Elements $15.00 

Mlnlmum 20 samples or  $5.00 surcharge. 
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ACME ANALYTICAL LABORATORIES LTD. 

Assaying 4 Trace Analysis 
852 E. Hastings S1.. Vancouver. 0 C. V6A 1R6 

Tekphom: 253-5150 

Group 2 - Base Metals by Speclflc Extractlon and Instrumental Technlques. 

Elecnent Method Oetectlon 
Barlum 
Carbon 
Carbon 6 Sulfur 
Carbon (graphlte) 
Chromlum 
F luorlne 
G a l l l u m  
Gennanlun 
Sulphur 
Sulphur 
Tln 
lungs ten 
Uranlun 
Thal I lum 

LIB02 fuslon. ICP analysis 
LECO (Total as C o r  CO2) 
LECO 
LECO 
LIB02 fuslon. ICP analysls 
NaOH fuslon. Speclflc Ion Electrode 
HF, Aqua Regla. AA detennlnatlon 
HF, Aqua Regla. M deterninatlon 
LECO (Total as S) 
LECO (Insoluble 501) 
NH41 fuslon. M determlnatlon 
Nap02 fuslon, ICP detennlnatlon 
Aqua Regla dlgestlon. Fluormetr lc 
N l t r l c  acld - M 

10 P P  
0.01% 
0-01% 
0.01% 
5 Ppn 
10 Ppn 
1 Ppll 
1 Ppn 
0.01% 
0.01% 
1 P P  
2 Ppn 
0.1 Ppn 
0.1 Ppn 

Group 3 - Noble Netals. 

Element - Hethod Oetectlon 
Au - M (I0 gm, Ignl ted a t  6M)OC. Aqua Regla 1 ppb 

dlgestlon. MlBK extractlon. graphlte 
furnace M determlnatlon.) 

Au F A t M  (10 gm. F l re  Assay Conc. t o  Ag bead. I ppb - 
Aqua Regla dlgestlon of bead, graphlte 
furnace M detennlnatlon.) 

Palladlum Same 
Platlnum Same 
Rhodlum Same 

Prlce 

$3.50 
5.00 
6.00 
7.00 
3.50 
4.00 
4 .OO 
4.00 
5.00 
7.00 
3.00 
3.00 
4 .OO 
3.00 

P r  Ice 
$4.00 
- 

$5.50 fo r  
f l r s t  element 

$2.50 fo r  eacl 
addl t lonal 
element 

Group 4A - Geochem Whole Rock Assay. 
0.1 gram I s  fused wlth .6 gm LIB02 and I s  dlssolved i n  50 rnls 5% HNO3. 
5102, AlpO3, Fe2O3, CaO. MgO, Na20, $0. MnO. 1102. P205, CrpO3. LO1 t - J  by ICP 
Prlce : $3.50 f l r s t  m e t a l  $1.00 each addltlonal $9.00 f o r  a l l  13 m e t a l s  

Group 48 - Same fuslon t Icp opt lcal  analysls 
Element Detect Ion $3.50 f l r s t  element or 
Ba. Co. Cu. MI. Sr. Zn 
Rb. Ce 20 Ppn Whole Rock analysls 
Nb, Ta, Y ,  Z r  30 Pprn $5.00 f o r  a l l  12 

Group 4C - Same fuslon. analysls by Mass Spec. (MS) 
Be. Cu. Rb, Y, Z r .  Nb. Sn. Cs, La, HF, Ta,  U, Ce, P r .  Nd, Sm. Eu. Gd. Tb, Oy, 
Ho. Er,Tm, Yb. Lu. Th. U 

Detectlon : 1 t o  5 p p ~  Prlce : $7.00 f o r  f l r s t  element 

' Mln lAn  20 samples or  $5.00 surcharge. 

10 Ppn $1.00 each addltlonal t o  

cs 10 ppn by M $2.00 

$20.00 fo r  a l l  27 elements 

7 

49 ACME ANALYTICAL LABORATORIES LTD. 
Asuylng 6 Trace Analysis 

852 E Haslings S l ,  Vancouver. B C V6A 1136 
Telephone: 255-3151 

Regular Assar 

Alumlnw (Al)  $7.50 
Ant lmony (Sb) 7.50 
Arsenlc (AS) 7.SO 
Bar ium (Ba) 7.50 
Blsrnuth (61)  7.50 
Boron ( B )  7.50 
Cadnlun (Cd) 6.75 
Calcllvn (Ca) 7.50 
Carbon (Total) (C) 7.50 
Carbon (Graphltlc)' 9.50 
Carbon plus  Sulfur (Total). 11.00 
Cer lm (Ce) 10.00 
Chromlun (Cr) 7.50 
Cesium (CS) 10.00 
Coba I t 
Copper 
Copper (non-sulf lde) 8.00 
Europlm (Eul 10.00 
F I uor h e  (F)  7.50 
Galllum 
Gennanlun 
Cold (Au) 6.75 
Gold (Flre Assay) 8.25 
Gold plus Sllver(Flre Assay)ll.25 
Indlum 
Iron (Total) 
I ron (Ferrous)' 9.00 
L an thanm (La) 7.50 
L l th lun  (11) 7.50 
Lead (Pb) 6.75 
Loss on l gn l t lon  (Lo l l  2.00 
Magnes lum (&I) 7-50 
Manganese 
Mercury. 

Mlnlrmm 5 samples per batch 
Other elements by Mass Spec. on request. 

Iy :::: 
13 :::: 
I3 ;::: 

121 :::: 

Holsture (H20) 

Nloblun (Nb) 
Nlckel Nlckel (Non-sulflde) "1 1 
Pa I I ad1 um (Pd) 
Phosphorus (PI 
P I  a t  1 num (Pt) 
Pot ass  I um (K) 
Rhodlum (Rh) 
Rubldlum (Rb) 
Sel en I WI (Se) 
S l l l c a  (S102 1 
S l l v e r  ( A d  
S l l v e r  (F l re  Assay) 
Sod 1 un (Ma) 
Speclflc Gravlty. (SO) 
Stront lum (Sr) 
Sulfur (Total)' ( S )  
Sulfur (Sul f r te)  
Tantalum 
l e l  lu r  lun 
l h a l l l l n  
l ho r l  me ( Ih)  
Iln (Sn) 
T I  t a n l m  (111 
lungs ten (W) 
Uranlun OJ) 
Vanadlun (V) 
Yttrlun ( Y )  
Zlnc (Zn) 
Zlrconiun* (Zr) 
Pb Istope Ratlo 

Holybdenum Molybdenln Sulf Ide (Ha) (HoSz) 

81, 
KI 

$5.00 
6.75 
7.50 

10.00 
6.75 
7.50 

12.50 
7.50 

12.50 
7.50 

12.50 
7.50 

10.00 
7.50 
6.75 
9.00 
7.50 
6.00 
7.50 
7.50 
8.50 
7.50 

10.00 
10.00 
7.50 
8.00 
7.50 
7.50 
7.50 
7.50 

10.00 
6.75 

10.00 
20.00 

Multl-Element Assay Prlce 
Arsenlc, Anthony. Blsmuth. Cadnlun. Cobalt, Copper, Gold, Iron, Lead, Manganese, 
Molybdenum, Nlckel. S l l v e r ,  Thorlun, Uranlun, Zlnc. 
Prlce : F l r s t  element $6.75 Each Addltlonal $3.00 A l l  16 elements $20.00 

Whole Rock Assay P r l c e s  

s102, AI2O3. Fe2O3, Cap. MgO, Na20, K20. MnO, 1102, P205, Cr203. LO!. 

Prlce : F l r s t  .oxlde $7.50 Each Addltlonal $3.50 A l l  12 $20.00 
Volume Olscounts Avallable. 
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ACME ANALYTICAL LABORATORIES LTD. 
Aauylng L Trace Analyals 

Tolephono: 253-3151 
852 E Hastings St Vancouver 8 C V6A lR6  

Suppl l es  

4" x 6" 
4" x 6" wlth gusset 
7" x 13" 6 al 

12" x 20" 6 m l  

Sol1 Enevlopes 
Sol I Enevlopes 
P l a s t l c  Bags 
P l a s t l c  Bags 
Tles 
Assay Tags 
10% HCI 
Oropplng b o t t l e s  
Zn Test A 1 9  

Hydrogeochemlcal analysl s 
Natural water f o r  n l n e r a l  exrtloratlon. 

26 elements ICP 
50 elements lls 

Au detect  Ion 
F detect Ion 
U detect Ion -01 ppb UA3 

Speclal Geochemlcal Packages 

Exp 1 
Exp 2 
Exp 3 
Exp I 
Exp 5 
Exp 6 

30 elements ICP t Au by M 
30 elements ICP t Au t Hg 
Ag, As. Se, Te. B I ,  Sbt Au t Hq 
30 elements t Se. Te. t Au t Hg 
Same as Exp 4 t Geochem Whole Rock 
Geochem Group I (ICP t W )  Whole Rock 

t Total C 1 S t F 
t F l r e  Assay Geocha Au. Pt, Pd. Rh 

Mlnlnm 20 samples o r  $5.00 surcharge. 

Regular f l r e  Assay f o r  Noble Metals. 

Gold 6 S l l v e r  

Gold, S i l v e r .  P a l l a d i u n .  P l a t i n l u n ,  Rhodium 

P l a c e r  Concen t ra te  for t o t a l  G o l d  - up to  1/2 I b s  

- up to  5 Ibs. 

9 

$ 100.001 thousand 
$120.00/thousand 
$ lO.OO/hundred 
$ 20.00/hundred 
$ 4.M)/hundred 

NfC 
S 5.00/ l l ter  
$ l.OO/each 
$ lO.OO/each l l t e r  

$6.00 
$6.00 f l r s t  element 
$1.00 addl t lonal  element 
$25.00 a l l  

$6.00 
$3.00 
$4.00 

$10.00 
$12.00 
$1 I .oo 
$14.00 
$20.00 
$60.00 

5 11.00 

$ 25.00 

5 11.75 

$ 13 .  25 

ACME ANALYTICAL LABORATORIES LTD. 
Aaaaylng L Traco Analyala 

Telephone: 253-3150 
852 E Haslmgs SI Vancouver 6 C V6A 1R6 

Samole Preoaratlon 

Sl 
52 
53 

54 

R l  

R2 

R3 

R4 

R5 

V1 

c1 
c2 
01 
H l  

s .75 
$1 .oo 
$1.50 

$1.75 

$3.00 

$3.50 

$4.00 

Solls  and s l l t s  - drying a t  60aC and sleve to -80 mesh 
Same a s  above Include savlng part of re ject  
5011s t o  -100 and MSh s l l t s  drylng a t  6OoC and pulverlze up t o  100 g n S  

5011s and sllts sleve to -20 mesh f l r s t ,  pulverlze t o  
-100 mesh 
Rock o r  core - crush to -3/16' approx.. s p l l t  o f f  200 gmS. 
pulverlze t o  981 -100 mesh 
Same as R 1  but sleve t o  -100 mesh and save 4100 mesh fo r  
posslble natlve Au 
Same as R1 but sleve t o  -140 mesh and save 4140 mesh fo r  
posslble natlve Au 

addlt lonal $1.50/lb 
pulverlzlng 

Same as R2 except pulverlze hal f  of t o t a l  re jec t  

Same as R2 except pulverize whole sample addl t lonal J2.00/lb 
pul verl z l ng 

Canposltes - each sample added. then alxed 
Crushlng surcharge fo r  samples over 10 Ibs. 
Orylng extra wet rock samples 
Orylng vegetation plants or leaves and pulverlze 50 gms 

Cyclone (water) of -30 mesh f o r  natlve Au 
Pan Conc. (water) and cyclone overflow f lnes f o r  nat lve AU 

Core s p l l t t l n g  and sanpllng 
Speclal Hand1 Ing 

t o  -80 MSh 

$1.00 
$ .25/lb 
$1.50 
$3.00 

$3 S O /  I b 
$5.00/5 Ibs. 
$ .75/ft 
$ I6 .OO/hour 

Sample Storage 

Crushed rocks o r  re jects  are retalned f o r  3 months and dlscarded unless. 
clalmed. 
Pulps are retalned f o r  one year and dlscarded unless clalned. 
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GM-122 PROTON MAGNETOMETER 

General DescriDtion, PrinciDle of  b e r a t i o n  

I f  a pro ton  rich f lu id  such as kerosene, j e t  fue l ,  heptane, e t c .  i s  
placed in to  a magnetic f i e l d ,  the protons will align a long  the magnetic 
f i e l d  vector. 
depressing the pushbutton. Then t h i s  f i e l d  i s  suddenly removed. Protons 
which behave as elementary gyroscopes will s t a r t  precessing around the 
remaining magnetic f i e l d  - tha t  of the ear th .  
i s  di rec t ly  proportional t o  the magnetic f i e l d  of the earth.  The 
magnetometer counts t h i s  frequency, divides i t  by the appropriate 
constant t o  obtain a reading in gammas ( l f  = 

the reading in the form of a 5 d i g i t  number. 

The magnetic f i e l d  i s  induced in the sensor upon  

The precession frequency 

gauss)  and displays 



SPEC I F  I CAT1 ONS GM-122 PROTON MAGNETOMETER 

Range : 

Accuracy : 

S e n s i t i v i t y  : 

Gradient  To1 erance : 

Power : 

Power Consumption: 

Pol a r i  z i n g  Power: 

Number o f  Readings 
w i t h  1 B a t t e r y  Set :  

Frequency o f  Readings: 

Cont ro l  s : 

ou tpu t  : 

I n d i c a t o r s :  

f u n c t i o n .  

20,000 t o  99,999 i n  12 ranges 

1 f through opera t i ng  temperature range. 

1 Y  

600 y / f t .  

12 "D" c e l l s  

50 Joules (Wsec) per  reading.  

0.8 A (3 13.5 V f o r  1.5 sec. (3 second c y c l e ) .  

0.8 A (3 13.5 V f o r  3 sec. ( 6  second c y c l e ) .  

2,000 - 10,000 depending on t ype  o f  b a t t e r i e s .  

1 every 3 seconds. 
1 every 6 seconds. 

Pushbutton sw i t ch  - S l i d e  sw i t ch  f o r  3 and 6 
seconds l o c a t e d  on P/C  Board. 

5 d i  g i  t i ncandescent f i 1 ament readout .  

LED p o i n t .  
Lock I n d i c a t o r  - l a s t  t h r e e  d i g i t s  o f  t h e  
d i s p l a y  b lanked o f f  when phaselock n o t  
achieved. 
Segment Func t ion  I n d i c a t o r  - a l l  segments l i g h t  
up t o  pe rm i t  v i s u a l  i n s p e c t i o n  o f  t h e  d i s p l a y  






