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SUMMARY 

The NEED Claims, which comprise 54 claim units, are 

located at 5g010'N, 129O45'W, within N.T.S. sheet 104P/4, 

British Columbia. The claims were staked over the period of 

June 11th to July 4th, 1979 to cover a Geological Survey of Canada 

F-W-Zn-Mo-Ag-Pb-Cu anomaly released in Open File Report 562 on 

June 8th, 1979. On June 18th, 1979 Canadian Oxy conducted geo- 

logical and geochemical surveys over the claims. 

The claims are underlain by a series of Proterozoic to 

Devono-Mississippian neta-cherts, schists, meta-dolomites, 

phyllites and greenstones which have been intruded and thermally 

metamorphosed by Cretaceous biotite quartz-monzonite of the 

Cassiar stock. Known Pb-Zn-Ag, Be-W skarn and Mo showings occur 

on or near the claims. The quartz-monzonite is cut by 090T and 

020T fracture zones in which clay, limonite and chlorite alteration 

is extensive. Visible pyrite, galena and molybdenite occur in 

these altered zones and pyrite and galena stringers occur within 

hornfelsed metasediments. 

Qw 

Anomalous U and Mo occur both within fresh quartz-monzonite 

and particularly within altered equivalents. Strong, heavy mineral 

and stream sediment Pb-Zn-Ag-Cu-Mo-W and U anomalies occur over the 

claims and are particularly anomalous in south-central NEED 1 and 

NEED 2. Stream water U, F and S.C. contents reflect lithology. 

Canadian Oxy sampling has replicated both Geological Survey of Canada 

and Pantaleyev's results; however, anomalous stream sediment Sn 

values discovered by Pantaleyev have not been replicated. W 
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Potential for mineralization is excellent. Mineralization 

may include Pb-Zn-Ag veins within faulted, calcareous meta- 

sediments, W-Be-Mo skarns within calcareous metasediments, W-Mo 

mineralization associated with porphyry dykes within the intrusive 

and Pb-Zn-Ag-Mo veins within altered and fractured quartz-monzonite. 

W 

I. INTRODUCTION 

The NEED 1 and 2 claims were sta,.ed on June llth, 1979 to 

cover a Geological Survey of Canada stream sediment F-W-Zn-Mo-Ag- 

Pb-Cu anomaly. On June 18th, 1979 Canadian Oxy conducted follow- 

up geological and geochemical surveys over the  claims. The NEED 3 

claim was subsequently staked on July 4th, 1979. This report 

presents the results of the Canadian Oxy surveys. U 

11. LOCATION AND ACCESS 

The NEED 1, 2 and 3 claims, which constitute 54 units, are 

located at approximately 59°10'N, 129O45'W, within N.T.S. sheet 104P/4, 

Liard Mining Division, British Columbia. (Figure 1, 2) 

The claims are situated on and adjacent to Needlepoint lilountain 

and approximately 2 miles (3.2 km) from the Cassiar - Stewart Road 
(B.C. Hwy. 37). Access to the claims is via helicopter or via a 

hard climb up any of several stream channels leading from the claims 

down to the road. 
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Figure 1 

Location and Access of NEED Claims 

NTS 104P/4 
Scale: 1:250,000 
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F i g u r e  2 

S t a k i n g  S k e t c h  Showing NEED C l a i m s  

S c a l e :  1:50,000 
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111. PHYSIOGRAPHY AND VEGETATION 

Relief over the claims is approximately 3070 ft. (935 m) 

between elevations of 6571 ft. (Needlepoint Mountain) and 3500-ft. 

(2000 and 1065 m) above sea level. Topography consists of ‘a rela- 

tively gentle upper plateau with rocky mounts, such as Needlepoint 

Mountain, dropping steeply into cliffs and scree-filled stream 

channels. Treeline is at the 5000 ft. (1525 m) level. Above the 

treeline, vegetation comprises grass and scrub-bush. Below the 

treeline, and especially within the stream channels, thick mature, 

conifer growth predominates. The bulk of the claims; however, lies 

above the treeline. 

IV. PREVIOUS WORK 

Pantaleyev (1978) reports the presence of several mineral 

showings on or about the NEED Claims, including a Mo occurrence 

in southwestern NEED 1, Ag, Zn, Pb veins in southeastern NEED 3 ,  

and a Be-W skarn occurrence just south of NEED 1. (See Appendix IV.) 

The RICH Claims were staked prior to NEED 3 and lie within those 

claims (Figure 2). These claims apparently cover an Ag-Pb-Zn showing; 

however, details are unavailable. 

The McDame (104P) map-area was geologically mapped over the 

period 1949 to 1954, by the Geological Survey of Canada (Gabrielse, 

1963). Pantaleyev (1978) conducted detailed geological and geo- 

chemical surveys in the Cassiar area, including Needlepoint Mountain, 

and the results are presented in Appendix IV. In 1978 the G.S.C. 

conducted reconnaissance stream sediment and water sampling over 



- 6 -  

W 

the entire McDame (104P) map sheet. Results of that survey 

were released on June 8th, 1978 as Open File 562. The NEED 1 

and 2 claims were staked on June llth, 1979 to cover a stream 

sediment W-Zn-Mo-Pb-Ag-Cu-F anomaly (8 ppm W, 410 ppm Zn, 23 ppm Mo, 

50 ppm Pb, 0.8 ppm Ag, 78 ppm Cu, 420 ppb F), and the known Mo and 

Be-W skarn showings. The NEED 3 claims were staked on July 4 ,  1979 

to cover a stream sediment F-W anomaly (640 ppb F, 28 ppm W), and 

the known Ag-Pb-Zn vein showing. (See PLAN 10) 

V. WORK COMPLETED - 1979 

5.1 Stakinq 

The NEED 1, 2 and 3 Claims were staked by MBW Surveys of 

Whitehorse, Y.T., for Canadian Oxy. The NEED 1 and 2 claims were 

staked on June llth, 1979 and comprise 36 units, covering an area 

of 2225 acres or 3.5 mi2 (10.2 km2). Anniversary date is June 19th. 

The NEED 3 claims were staked on July 4th, 1979 and comprise 18 units, 

covering an area of 1112 acres or 1.7 mi2 (4.5 km ) . 2 Anniversary 

date is July 16th. 

5.2 Geological Mapping 

Sacks and Hooper conducted geological mapping and prospecting 

on NEED 1 and 2 on June 18th, 1979. A total of 2 man-days of work 

were performed. 

5.3 Geochemistry 

A total of 6 heavy mineral, 39 stream sediment and 39 stream c 
water samples were collected by Jermakowicz, Pelletier and 
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Zayachivsky, all of Canadian Oxy, over t,,e NEED 1 and 2 claims 

on ,June 18th, 1979. A total of 8 rock samples were collected 

during the mapping survey. All samples were sent to Chemex Labs 

Ltd., Vancouver, B.C., for geochemical analysis. Analytical 

results are listed in Appendix I. Three man-days of work were 

performed. 

5.4 Summary of Work Completed 

Type of 
Work 

No. Analyses 

Man No. Sam- Pb 9 & U - - -  Th Sn W - F - -  As- 
Days ples 

Total 

Geological 2.0 
Mapping 

Geochemistry 3.0 
i) Rock 8 - 8 - -  8 -  8 - - - - -  32 
ii) Heavy Min. 6 6 6 6 6 6 6  6 6 6 6 - -  60 
iii) Stream Sed. 39 39 39 39 39 39 - 39 39 39 39 - - 351 
iv) Water 39 39 - - - 39 39 117 - - - - - -  

Helicopter (hrs) 2.7 
(Bell 206-B) 

TOTAL : 5.0 92 
(2.7 hrs) 

560 

.5.5 Names and Addresses of Personnel 

Dr. R.H. Wallis 
Canadian Occidental Petroleum Ltd., 
311 - 215 Carlingview Drive, 
Rexdale, Ontario 
M9W 5x8 

E.J. Sacks, M.Sc. 
Same address as above. 

J. Hooper 
Same address as above. 

Chief Geologist 

Project Geologist 

Senior Assistant 

(cont'd.) 
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5.5 Names and Addresses of Personnel (cont'd.) 

E. Jermakowicz Junior Assistant 
Canadian Occidental Petroleum Ltd., 
311 - 215 Carlingview Drive, 
Rexdale, Ontario 
M9W 5x8 

w 

C. Pelletier 
Same address as above. 

B. Zayachivsky 
Same address as above. 

Dr. C.F. Gleeson, 
C.F. Gleeson and Associates 
Ottawa, Ontario 

Junior Assistant 

Junior Assistant 

Consulting Geochemist 

VI. GEOLOGY 

6.1 General Geology 

c1 Mapping by Panteleyev (1978) shows the NEED Claims to be 

underlain by a series of northeasterly striking hornfels, quartzites, 

phyllites, schists, dolomites, carbonaceous and calcareous shales, 

cherts and greenstones ranging in age from Proterozoic to Devono- 

Mississippian. These metasediments are intruded by Cretaceous and 

(?) Tertiary, porphyritic biotite quartz-monzonite known as the 

Cassiar stock. The Cassiar stock "appears to be a discrete in- 

trusion that has been emplaced along the eastern margin of the 

Cassiar batholith" (Pantaleyev, 1978, p. 51 - see Appendix IV). 
Several mineral occurrences are noted including Ag-Pb-Zn veins, a 

Mo showing and a Be-W skarn showing. 

Mapping by Canadian Oxy supports the above interpretation: 

however, failed to locate the Ag-Pb-Zn showing with any certainty. 
W 
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6.2 Table of Formations (PLAN 1) 

Unit Description 

A Amphibolite 

QM 

mSed 

Quartz-monzonite 

Cherty hornfles, limestone, meta-siltstone. 

6 . 3  Description of Rock Units 

All rock samples were stained with Sodium Cobaltinitrate 

after immersion in concentrated HF in order to distinguish 

K-feldspar from plagioclase. The rock was subsequently named 

using the Classification of Rocks of the Colorado School of Mines 

(Travis, 1955). 

a) Unit mSed - Cherty hornfels, limestone, metaysiltstone 
The unit underlies southern NEED 3 and eastern NEED 1, 

and corresponds to Pantaleyev's (1978) Proterozoic to Devono- 

Mississippian metasedimentary sequence. These rocks comprise fine- 

grained, dense cherty hornfels in southern NEED 3 and banded, 

meta-siltstones and limestone in NEED 1. Venlets of galena and 

pyrite were noted in southern NEED 3 both cross-cutting and paral- 

leling banding. Banding varies from distinct to almost non-existent 

over distances of as little as a few feet. 

b) Unit QM - Quartz-monzonite. 
This unit underlies western NEED 1 and NEED 3 .  The rock 

contains K-felsdspar (50 - 70%), plagioclase (20 - 30%), quartz (10 - 
15%) and biotite (1 - 2 % ) .  Texture is hypidiomorphic granular, non- 

porphyritic and medium to coarse-grained. The rock is fresh except W 
in the vicinity of strong fracturing where chlorite alteration of 
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biotite, clay altera,-on of feldspars and 1,monitization are 

w pervasive. 

Unit A - Amphibolite 

This rock, probably forming a sill, consists of massive, 

knotted, green to black amphibole. Fractures are coated with 

muscovite. 

6 . 4  Structure 

The QM unit is occasionally foliated due to 

mica alignment. A O ~ O T / ~ O ~  foliation is persistent. 

Within the QM unit very strong 090T/90° fracturing accompanies 

distinct, limonitized shear or fault zones (e.g. ES-NEED-3). Strong 

02OT/9O0 fracturing occurs in southeastern NEED 1 near the intrusive 

metasediment contact. The zone is extremely limonitized and kao- 
tw 

linized and hosts the Mo showing. 

Banding within the hornfels parallels the intrusive contact. 

The contact is sharp and wisps or screens of metasediment are in- 

cluded within the quartz-monzonite near the contact. 

6.5 Metamorphism 

The QM unit is unmetamorphosed. The metasediments have been 

thermally metamorphosed by the intrusive, resulting in dense, cherty 

rock. The thermal effect probably overprints regional amphibolite 

facies metamorphism within the metasedimentary pile. 

6.6 Alteration w 
Alteration is confined to fracture zones. Where these zones 
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have cut the QM unit, the rock becomes extremely crumbly due to 

the introduction of limonite (often massive), conversion of feld- 

spar to clay and of biotite to chlorite. In southwestern NEED 1 

one such 020T zone hosting the Mo showing consists almost totally 

w 

of whitish-yellow kaolin with remnant quartz grains. 

6.7 Economic Geology 

a) Galena occurs as fine-grained material disseminated in 

limonitized quartz-monzonite within a 0902 fault in southeastern 

NEED 3 .  

- b) Pyrite and galena occur as fine stringers both cross- 

cutting and paralleling banding in cherty hornfels in southeastern 

NEED 3.  

by Pantaleyev (1978 - Appendix IV, PLAN 10). 
This may represent the Pb-Zn-Ag vein showing, mentioned 

U 

c) Molybdenite occurs as extremely fine-grained, disseminated 

flakes within pervasively kaolinized quartz-monzonite within a 

020T/80°SE fracture zone in southwestern NEED 1. This zone is 

adjacent to the intrusive contact with limy metasediment. 

of clay (+ limonite) alteration decreases away from the center of 

the shear. Adjacent sediments contain massive chlorite. The shear 

is 250 ft. long, by up to 100 feet wide and strikes northwards into 

a cliff face and southwards under snow cover, thus its total extent 

is unknown. 

The degree 

d) Potential mineralization is well described by Pantaleyev 

(197’8- see Appendix IV) and includes Mo within porphyry dike swarms, 
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110-Be skarns within limy metasediments and hornfels and Pb- 

Zn-Ag veins associated with faulting in lower Cambrian limy 

metasediments. 

VII. GEOCHEMISTRY 

Mean, possibly anomalous and probably anomalous levels 

for each element in stream sediment, stream water and heavy 

mineral samples were determined at the SOth, 84th and 97th 

percentile levels of cumulative frequency distributions con- 

structed from the combined Project WATSU regional follow-up 

data. In the case of rock samples, data pertaining to trace 

element contents for various rock types published by Levinson 

(1974 - Table 2-1) was used. Analytical results are listed in 

Appendix I. Sampling and laboratory procedures are listed in 

Appendix 111. 

7.1 Rock Geochemistry (PLAN 2 )  

A total of 8 rock samples were collected and analysed for 

U, Mo and Ag. 

a) Samples of unaltered quartz-monzonite contain from 

6 to 14.5 ppm U (fluorimetric) and one such sample 

contains 8 ppm Mo (ES-NEED-7). 

b) Samples of limonitic quartz-monzonite from fracture 

zones (ES-NEED-2, 3 )  contain 5 and 20 ppm U (fluorimetric) 
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and 3 ppm Mo. 

c) Samples of metasediment and hornfels from southern 

NEED 3 contain non-anomalous U, Mo and Ag. 

. 7.2 Heavy Mineral Geochemistry (PLAN 3, 4, 5) 

Heavy mineral samples were analysed for Cu, Mo, Pb, Zn, 

Ag, U, Th, Sn, W and Au. 

a) 120 ppm U, 1690 pprn Th (U/Th = .07) and 65 ppm W 

occur in the stream draining east-central NEED 3. 

b) 140 ppm Pb, 1 ppm Ag, 40 ppb Au, 225 ppm U and 

2510 ppm Th (U/Th = .09) occur in the stream draining 

the NEED 1 - NEED 3 boundary. 

c) 12 ppm Mo, 210 ppm U and 325 ppm W occur in the stream 

draining northwestern NEED 1. 620 ppm U and 2630 ppm Th 

(U/Th = .24) and 150 ppm W occur approximately 2000 feet 

(610 m) downstream. 

d) 4 ppm Mo, 210 ppm Zn and 200 ppm W occur in the stream 

draining southward from the NEED 1 and 2 boundary. 

7.3 Stream Sediment Geochemistrv (PLAN 3, 6, 7, 8) 

The -80 mesh fractions of stream sediments were analysed 

for Cu, Mo, Pb, Zn, Ag, U, Th, Sn and W. 

a) Stream draining northward from the NEED 1-3 boundary : 

1 to 30 ppm W, 6 to 14 ppm Mo, 14 to 28 ppm Pb, 82 to 
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1 4 2  ppm Zn, 11.5 to 36 ppm U and 92 to 150 ppm Th (U/Th 1) 

occur. The high Th content reflects the quartz-monzonite 

provenance and a high degree of mechanical weathering. 

b) Stream draining northward from northwestern NEED 1: 

2 to 14 ppm Mo, 84 to 245 ppm Zn, 8.5 to 30 ppm U, 67 to 

160 ppm Th (U/Th l), 1 to 3 ppm Sn and a spot 20 ppm W 

high occurs. Again, the very high Th content is derived 

from the quartz-monzonite and reflects mechanical weathering. 

c) Stream draining southward from NEED 1 and 2 :  32 to 58 ppm Cu, 

1 to 17 ppm Mo, 2 to 17 ppm W, 16 to 68 ppm Pb, 250 to 

500 ppm Zn, 0.1 to 1.2 ppm Ag, very l o w  U and very low Th 

occur. Strongest Cu, No, Pb, Zn and Ag values appear to 

originate in NEED 2, while highest W originates in NEED 1. 

The low U and Th values reflect the metasedimentary lithology. 

d) Stream draining west-central NEED 3;  one sample from this 

stream contains 27 ppm U and 10 ppm W. The provenance of 

the sample material is quartz-monzonite. 

e )  Canadian Oxy sampling replicates stream sediment data 

obtained by Pantaleyev (1978 - see Appendix IV - PLAN 101, 

except that Pantaleyev obtained significant Sn values (7  - 
9 ppm) which Canadian Oxy did not. Canadian Oxy sampling 

also revealed significantly higher W values, particularly 

in the vicinity of the known Be-W skarn occurrence (south 

of NEED 1). 
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Canadian Oxy sampling replicates Geological Survey of Canada 

stream sediment data quite well for all common elements. (see 

PLAN 10 for G.S.C. results). 

7 . 4  Stream Water Geochemistry ( P L A N  3 ,  9 )  

Water samples were collected at each stream sediment site 

and analysed in the field for pH and specific conductivity ( S . C . ) ,  

and for U, F, As in the laboratory. 

S . C .  is non-anomalous in streams draining north from 

the quartz-monzonite (16 - 38 m. mohs/cm). S . C .  is 

anomalous in streams draining south from the metased- 

iments (57 to 200 m. mohs/cm) . 

120 to 390 ppb F occurs in the north-draining streams 

which drain quartz-monzonite. F in the south-draining 

stream, which drains metasediments is non-anomalous. 

p H  is high over the entire claim group (8.5 - 9.1). 

0.2 to 2.2 ppb U occurs in waters draining the quartz- 

monzonite. 0.2 to 1.2 ppb U occurs in waters draining 

metasediments; particularly anomalous values originate 

in NEED 2. 
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TABLE 1 

Mean, Possibly Anomalous and Probably Anomalous Levels - 
Soils. Sediments. Waters. Heavies. 

N o t e :  levels chosen from cumulative frequency curves at 50th, 

84th and 97th percentiles, respectively. 

A. Heavy Minerals 

PPm PPm ppm ppm PPm PPb ppm ppm PPm PPm 
Cu Pb Zn As Mo Au Sn W U Th 

Mean 24 17 75 -05 1.5 410 2.3 15 3.8 44 

Poss. Anom. 63 89 200 -38 3.5 19 38 60 26 330 

Prob. Anom. 165 280 440 - 9 5  8.5 3150 300 160 120 1200 

B. Stream Sediments 

ppm ppm P P ~  P P ~  P P ~  P P ~  P P ~  P P ~  P& 
Cu Pb Zn Ag Mo Sn W U .Th’ 

Mean 11 5 58 <-1 (1 41 (1 2.5 13 

Poss. Anom. 28 21 115 <.1 3 2 5 17 29 

Prob. Anom. 54 59 320 1 11 5 16 38 50 

C .  Soils 

Ppm PP* PPm PPm PPm PPm PPm PPm PPm 
Cu Pb Zn Ag Mo Sn W U Th - 

Mean 8 8 48 4 1  41 41 c1 2 14 

Poss. Anom. 22 32 115 .1 2.5 1 7.5 7 36 

Prob. Anom. 120 150 270 .8 5 2 40 30 75 
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D. S t r e a m  Waters 

PPb PPb m. mhos/cm w 
U F S . C .  

Mean - 2 5  1 9  1 8  

Poss. Anom.  . a5  100 4 6  

Prob. Anom.  2.5 210 100 
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VIII. CONCLUSIONS 

1. The NEED Claims are underlain by Proterozoic to Devono- 

Mississippian chert, slate, phyllite, dolomite and greenstone 

which have been intruded by Cretaceous quartz-monzonite of the 

Cassiar Stock. Metasediments in the vicinity of the intrusive 

have been thermally metamorphosed. 

2. The quartz-monzonite has been strongly fractured at 090T 

and 020T. Fracture zones have undergone extensive kaolinization, 

chloritization and limonitization. Anomalous U and Mo contents 

occur in these fracture zones, but also occur in unaltered quartz- 

monzonite. 

3.  Known mineral occurrences on the claims include Mo within 

a 020T shear zone, Pb-Zn-Ag sulphide veins within calcareous 

hornfels and a W-Be skarn in limy metasediments. Visible galena 

and pyrite were also found in one 090T fault zone 

cutting quartz-monzonite in southeastern NEED 3 .  

4 .  Strong heavy mineral and stream sediment Cu, Mo, Pb, Zn, 

Ag, U, Th and W anomalies occur over the claims. Particularly 

anomalous values appear to originate in central and southern 

NEED 1, and in NEED 2. Elements of most interest are Pb, Zn, Ag 

and W. 

5. U and F contents in stream waters are anomalous over quartz- 

monzonite and lesser anomalous to non-anomalous over metasediments. 
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S.C. is non-anomalous over quartz-monzonite and anomalous over 

carbonate-bearing metasediments. 

6. Pantaleyev (1978) obtained anomalous Sn in stream sediments 

aver the claims which was not replicated by Canadian Oxy. 

Canadian Oxy has replicated the original Geological Survey of 

Canada anomaly, on which basis the NEED Claims were staked. 

7. The potential for mineralization on the NEED Claims is 

proven by the several occurrences noted above. Possible types 

of mineralization include Pb-Zn-Ag veins in faulted, carbonate 

metasediment, W-Mo-U skarn in carbonate metasediment, and Mo 

mineralization within porphyry dykes (Pantaleyev, 1978). 

IX. RECOMMENDATIONS 

1. Systematic, 1" = 400 ft. geological mapping and prospecting 

should be conducted. Particular attention should be placed upon 

delineation of contacts, alteration zones and structure. The 

establishment of a simple grid is unfeasible due to topography and 

airphoto blow-up bases will be required. 

2 .  Systematic soil, scintillometer and rock geochemistry 

surveys should be conducted. 
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3. 

fieldwork, in order to assist in delineation of structure. 

Airphoto interpretation should be carried out prior to 

Respectfully submitted, 

Eric James Sacks, E1.Sc. 

Toronto, Ontario 

January, 1980 
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APPENDIX I 

ANALYTICAL RESULTS 

W 



Z l ?  BROOKSBANK AVE 
NORTH VANC0UVER.B C 

TELEPHONE 9- 
AREA CODE 604 

- 22 - 
CANADA V7J 2c1 ----3 -*  

CHEMEX LABS LTD. TELEX 043-52597 

h f J A L Y T  ICA L CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 48613 

10: Canadian Occ identa l  Petroleum L t d . ,  
Minerals D i v i s i o n  
311 - 215 Carl ingview Dr., 

INVOICE NO. 31461 

RECEIVED July 16, 1979 
- 

ANALYSED July  30, 1979 
Rexdale, O n t . ,  c. c .  Pent i c ton  
M9W 5x8 ROCKS 

ATTN: 
- 

PPM PPM PPM 

1 0.1 6.0 

SAMPLE NO. : 

-- Mo As U 

2 
3 
4 

3 
3 
2 

0.1 
0.1 
0.1 

5 . 0  
20.0 
2.0 

5A 2 0 . 1  1.5 
5B 2 0 . 1  6.5 
6 1 0.1 0.5 

ES - NEED - 7 8 0.1 14 .5  

C E R T I F I E D  B Y :  . 



212 BROOKSBANK AVE. - 2 3  - .  NORTH VANC0UVER.B.C. 
V7J ZCl C A N A D A  

TELEPHONE 984-mj 
AREA CODE: .604 CHEMEX LABS LTD. TELEX 043-52597 

MYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 47865 

TO: Canadian Occidental Petroleum L t d . ,  INVOICE NO. 31180 
Minerals Division, CC. E. Sacks 
Ste .  311 - 215 Carlingview D r . ,  RECEIVED June 25/79 
Rexdale, Ont .  ANALYSED r Ju ly  18/79 

WATSU - HEAVY MINERAL SEPARATION AlTN: 
2 

PPM PPM PPM PPM PPM PPM . PPM 
cu Mo Pb Zn Ag U Sn SAMPLE NO. : 

79 wT;0014 1 2 34 106 -0.1 4,. 0 7 
i 0016 110 4 94 164 0.1 4 .O 7 
0017 . 550-. 1 2 -  3 7 01' 50Tj" 0 --6' 6.0 16 
0018 2 55 19 130 4 90 0.4 23.0-'  10 
0019 86 5 290 0.6 5 -5  18 . 
0020 1 4  4 2 8  44 0.1 21 .5  . 20 * 

0021 190 2 280 -- 8 55" 1.0' :- --_ 100- 14  
0022 18 7 50 80 0.1 77--- 27 
0023 26 2.l 184 140 0.2 155 -21 
0024 3cj 6 186 305 0.2 340 \ 53 ' 
0025 32 4 130 114 0.1 55 11 
002 6 20  3 58 92 0.1 36 31 
0027 42 5 150 1 7 2  0.6 42 -.118 
0028 30 4 54 84 0.1 165 50 

I 0258 8 2 68 74 0.7 . 620 

- 120 
0259 1 4  2 1 7 2  180 7.8'' 470 . : : f l k m  . 0.1 . 0260 1 4  3 32 1 1 2  
0261 18 1 1 104 0 .1  32  2 
0262 16 4 1 4  88 0.1 125 3 
0263 8 4 8 62 0.1 270 5 
0264 14 4 18 42 0.1 19.0 3 
0265 2 0  3 4 52 0.1 13.0 2 
0266 8 3 8 58 0.1 22 2 
0267 14 3 18 56 0.1 -25 - 3 
0268 22  3 1 2  52 0.1 15.0 1 
0269 1 4  3 80 72 0.1 5 .O 1 
--- 02 3Q 12. 1 A7 58 -r) ,a 2 
0 2 7 1  24 4 34 78 0.1 12.0 4 
0272 16 2 158 78 0.1 12.0 2 

, 0273 18 2 1 2  74 0.1 16.5 2 
16 2 26 48 0.1 12.5 1 
38 3 2 46 0.1 1 .5  1 

- 
- -  

- 

48 4 34 2 10 0.1 9 - 5  5 h/&D , 
\ 

79 WT 0290 

B Y :  . _ _ _  .. 1 w - \..'*..-? -?JE7- . .  .... 



. .  219 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

604 A CHEMEX LABS LTD. TAERLE;:O~~: 043-52597 

- 2 4 - .  
. TELEPHONE' 984-0221 / 

'TICAL CHEMISTS GEOCHEMISTS RE GlSTE RED ASSAY ERS W 
CERTIFICATE OF ANALYSIS CERTIFICATE NO. 47865 

(0: C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  L t d . ,  INVOICE NO. 31180 
Minerals D i v i s i o n  CC. E. Sacks 
Ste. 311 - 215 C a r l i n g v i e w  D r . ,  RECEIVED June 25/79 

July 18/79 R e x d a l e ,  O n t .  
ANALYSED WATsU - HEAVY MINERAL SEPARATION ATTN: 

Tota l  -10 MAG NON MAG 
(g) mesh ( 8 )  HM m 

79 WT 0014 2 886 510 7.71 68.65 
2- PPM 

W 
SAMPLE NO. : 

I 

-- - 
0016 - 20 N.D.  410 35 8 1.25 6.72 
0017 90 N.D.  708 533 0.76 12.31 
0018 95 10 421 352 1.67 9.99 
0019 18 N.D.  871 670 1.14 9.05 
0020 6 5  < 10 698 587 11.68 24.35 
0021 .. - 35 NSS :-:f. .521 4 95 1.52 3.99 
0022 '- 200. < 10 485 363 9.41 7.78 
002 3 2 0  < 10 456 405 7.47 9-76 
0024 40 N . D .  451 430 5.03 6.28 , a 
0025 18 N.D.  392 362 2.56 5.19 
0026 175 N.D. 5 01 458 2.01 7.67 
002 7 35 N.D.  4 96 428 1.35 4.19 

0258 ,150 ' < 10 571 476 84.84 58.13 * 0259 60 40 615 478 24.18 17.02 
0260 65 < 10 496 418 10.33 18.59 
02 6 1  35 -- - 600-, 520 44 9 45.68 185.35 

- 0028 32 < LO 470 407 1.69 10.12 

0262 18 < 10 4 88 422 1.70 9-97 - 

0263 35 < 10 802 569 0.58 10.55 
02 64 24 *--- 220 -. ' 54 7 381 4.07 24.93 
02 65 7 0  < 10 62 7 532 49.20 74 - 24 

10.21 23.01 0266 6 0  < 10 531 520 
0267 60 < 10 995 775 1.68 38.22 
02 6 8  220 . 30, 507 356 11.73 65 - 87 
0269 160 < 10 451 423 4.62 24.27 
.0270 . 30 . N . D . - - - .  146 132 ' 10.27 '.3..'14 
02 71 115 < 10 575 505 31.46 27.53 
02 72 120 4 0  567 468 8.81 17- 16 
0273 45 < 10 506 416 2.74 30.90 
0274 55 < 10 485 4 10 9.12 43.66 
02 75 1 < 10 74 8 635 14.62 194.05 

79.12 r3-Etp ' 79 UT 0290 200 < 10 1048 776 4.32 
I 

NOTE: RSS = Not sufficient sample 
N . D .  = Not d e t e c t e d  - low sample w t .  

U L W O C R  
C E R T I F I E D  BY.  . C l h ' l D l l h  T L S T I N G  

A S S O C l A T I O N  



212 BROOKSBANK AVE. 
25 - NORTH VANC0UVER.B.C 

CANADA V7J 2Cl  
TELEPHONE: 984-0221 

604 CHEMEX LABS LTD. T A E R L E ~ C O ~ ~ :  043-5259! 

W L Y T I C A L  CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian Occidental Petroleum Ltd. ,  

?finera13 Civfsion, 
STe. 311 - 215 Carlingview 
Rexdale, Ont. 

ATTN: E. Sacks 

CERTIFICATE NO. 50837 

INVOICE NO. 33574 

RECEIVED Sept.  27/79 

AN A LY SE D Oct. 31/79 _ _  -~ 

From a47865 PPM 
5 SAMPLE NO. : 
A A A  1 79 WT 0014 G b  64 

0016 NSS I -  0017 NSS 
0018 110 i 
0019 

I 
NSS 

0020 310 
0021 NSS 
0022 NSS 
0023 NSS 
0024 NS S 
0025 NS S 
0026 NSS 
0027 NS S 

I 

0028 NSS w 0258 2630 I R /n 
0259 2510 Ly 

0 . 2 4 l f i Q n  
0261 220 
0262 NSS 
0263 NSS 
0264 200 
0265 2 30 
0266 410 
0267 290 
0268 180 
0269 150 
02 7 0  NSS 
02 71  640 
02 72 NSS 
0273 590 
02 74 650 

i 

0275 47 
79’WT 0290 5% 64 N-9 

I 

I I 

CERTIFIED BY: .......................................... ........... MLMmLa 
C b N A D I b N  TESTING 

bSSOClATlOW 



2 1 2  BROOKSBANK AVE. 
- 2 6 - .  NORTH VANC0UVER.B.C. 

CANADA V7J 2 C l  
TELEPHONE: 

043- 52597 - Q8c02a 1 CH EM EX LABS LTD. T A E R L E E A X C O ~ ~ :  

4 TICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS *v 
CERTIFICATE OF ANALYSIS CERTIFICATE NO. 47835 

TO: Canadian Occidental  Petroleum Ltd., INVOICE NO. 31180 
Minerals Dept. 
Ste. 311 - 215 Carlingview D r . ,  CC. E. Sacks RECEIVED June 24/79 
Rexdale, Ont .  

ATTN: ALYSED WATSU - Stream HEAVY MINERAL SI??. July 18/79 

1 PPM PPM PPM PPM PPM PPM PPM 
cu Pb Zn Ag . M o  U Sn SAMPLE NO. : 

79 WT 0507 62  140 112 0.1 4 2.5 1 
0508 62 84 90 0.1 4 2.5 1 
0509 58 98 138 0.1 2 3.5 1 
0510 54 48 80 0.1 3 2.5 1 

0512 54 10  66 0 .1  2 1.0 1 1 
0513 66 28 60 0.1 3 0.5 1 
0514 36 2 52 0.1 1 <0.5 1 
0515 24 4 56 0.1 1 2.0 1 

0511 46 38 94 0.1 5 2.5 1 

0516 52 2 76 0.1 2 0.5 1 1 
0517 52- 60 94 0.2 1 8.0 9 1 
0518 58 2 96 0.1 2 0.5 1 
0519 22 2 66 0.1 2 5 -0 1 - 0 5 7 0  58 12 78 0.1 3 7 . 5  1 

A 579 8 7 3 162 0. 2 1 2 210 17 w*- ? 
0758 16 8 78 0.1 2 4 - 5  46 
0759 16 4 58 0.1 3 1 .o 1 2  
0760 12 10 74 0.1 1 1.5 1 
0761 26 6 136 0.1 1 5 -0 3 
0762 24 4 68 0.1 1 4.5 2 
0763 28 26 108 0.1 2 
0764 1.8. 6 54 0.1 1 2.0 1 
0765 28 8 72 0 .1  4 1.0 3 
0766 30 6 66 0.1 2 1.0 1 

1 
1.5 2 1 

1 
1 0767 NSS NS s : 

0768 24 22 96 0.1 3 1.0 1 
0769 40 1 38 0 .1  2 1 .0  1 
0770 36 2 42 0.1 1 1 .o 4 1 
0771  a 1 4  78 1.8 1 5.0 1 3  
0773  ._ 585 . 32 220 0.2 10 50 14 

79 WT 0785 -P 1 4  0 186 1 .0  1 2 25 11 b)E*D, 

NOTE: NSS = N o t  s u f f i c i e n t  sample 

W L N B C R  

C L U A . ) I A N  TLSTINC C E R T I F I E D  B Y :  _. _ _ _ .  
ASSOCIhTION 



' 1 .. . 
212 BROOKSBANK AVE. 

- 2 7 -  NORTH VANC0UVER.B.C 
CANADA V7J 2c1 
TELEPHONE 984.0221 
AREA CODE: 604 

043 52597 

: 

a 
CHEMEX LABS LTD. TELEX 

W T I C A L  CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 47835 

INVOICE NO. 31180 I :  Canadian Occidental Petroleum L t d . ,  

June 24/79  CC. E. Sacks Minerals Dep t . 
215 C a r l i n g v i e w  D r . ,  S t e .  311 RECEIVED 

Rexdale, O n t .  
tTTN: WATSU - St ream HEAVY MINERAL SEP. ANALYSED July 1 8 / 7 9  

SAMPLE NO. : PPM PPB Total -10 MAG NON MAG 
W All (E) mesh (E) HM HM -__ - 

I 

79 WT 0507 5 N.D. 1030 769: 0.60 9.18 
0508 8 N.D. 991  788 2.36 13 .94  
0509 1 2  N.D. 935 690 1.15 10.94 

* 0510 8 . N.D. 1035 719 0.62 10.92 
0511 32 10 698 573 1 .25  17.33 
0512 8 10 985 750 6.79 84.43 
0513 2 .  1 0  . 723 632 0.95 123 .00  
0514 1 1 0  480 4 2 1  0.11 133.49  
0515 1 2  10 4 85 311 0.74 61.03 
0516 3 1 0  671 593  0.23 51.26 
0517 11 0 10 635 506 5.54 98.53 
0518 13 10 535 342 2 .83  32.54 
0519 1 10 578 5 04 0.56 80.36 
0520 1 2  10 486 355 2.59 34.88 . w 0529 3 25 N.D. 429 367 3 4 - 1 1  19.00 
0758 22 N. D. 1025 722 2.35 42.85 
0759 1 10 1 0 9 1  8 7 1  2.99 122.73 
0760 1 1 0  1 0 9 3  762 1 .79  39.84 
0761 1 10 1 0 7 1  798 21.05 116.92 
0762 8 N.D. 1 2 0 1  840 5.64 65.19 
0763 8 8800 1089 812 .2.4 7 30.28 
0764 2 10 1160  833 1 .72  48.76 

337 2 81 0 .51  15.51 0765 45 10 
0766 2 N.D. 6 4 1  535 0.56 14.54 
0767 NSS 908 6 65 0.06 2.43 
0768 10 576 4 38 1 . 6 5  64.11 
0769 22 20 477 367 7.13 1 7 8 . 6 1  
0770 3 20  654 528 8.98 302.04 
07 7 1  14  10 503 340 3.34 57.91 

NOTE: NSS = N o t  s u f f i c i e n t  sample  
N.D. = Not d e t e c t e d  - low sample wt. 

W 

mcwmcn 
C E R T I F I E D  8' 

C 1 X h 3 1 1 h  T E S T I H G  

h5SOClhTlOW 

i f  
!. 

/ 

! 

I 

r: .. ....._ .)...-... _ .___. .__.  ~ .__.__ _..._....,_____._...... _. 

I 



. A  'C 2 1 2  BROOKSBANK AVE. - 28 - NORTH VANCOUVER, B.C 
CANADA V7J 2Cl 

604 
. TELEPHONE: -1 

043-52597 

.'a '4 CHEMEX LABS LTD. ;:,zCoDE: 

~ Y T I C A L  CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 50838 
,: Canadian Occidental Petroleum Ltd. 

Minerals Division, 
INVOICE NO. 33574 

RECEIVED Sept .  27/79 Ste. 311 - 2 s  C a r l i n g v i e w  Dr., 
Rexc!ale, Ont. 

A r m :  E. Sacks Lob- - utQ-rQp A N A L A D  O c t .  31/79 

From Geo. a47835 PPM 
Th SAMPLE NO. : 

79 WT 0507 S N  NSS 
0508 NSS 
0509 NSS 
0510 NSS 
0511 NSS 
0512 33 
0513 9 
0514 3 
0515 31 
0516 1 
0517 2 1  
0518 7 
05€9 16 
0520 72 

0758 NSS 
0759 22 
0760 29 
0761 40 
0762 NS S 
0763 16 
0764 17 
0765 16 
0 766 NSS 
0767 NS S 

+ 0529 NSS 4- c-&8/#S 

U/b8 I U  
0769 4 
0770 1 
0771 70 
0773 - .  .. # I  c NSS 

d 1- 79 WT 0785 SH NSS - / u r c o  &':; 

. 
M L Y B E I  

CANADIAN TLSTING 

ASSOClATlON 

CERTIFIED B Y :  _ _ _  

1 

1 

1 
, , '  

c 



217 BROOKSBANK AVE. 
N O R T H  VANC0UVEA.B.C. 
C A N A D A  V7J 2C1 
TELEPHONE: -1 
AREA CODE: 604 
TELEX:  ' 043-52597 CHEMEX LABS 

29 - 

LTD. 
- GEOCHEMISTS REGISTERED ASSAYERS 

w 
0 ANALYTtCAL CHEMISTS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 47832 
TO: Canadian Occidental Petroleum Ltd. 

Minerals D iv i s ion  
Ste. 311 - 215 Carlingview D r .  

INVOICE NO. 30751 

June 24/79 RECEIVED 

June 27/79 ANALYSED 
Rexdale, Ont.  M9W 5x8 
WATSU-Stream Sediment  CC: E. Sacks ATTN: 

SAMPLE NO. : PPM PPM PPM PPM PPM PPM PPM PPM 
cu Pb Zn An Mo Sl-l W U 

P R E F I X  79WT \ 

1 774 1 0  12 88 0.. 2 14 
I 775 6 L 20 106 0.. 1 12 

-7 76 56 6 5  9 30 1 , 4 .  2 7  - f-b?4------------ I 20 134 0, 1 6 
7 78 
7 7 9 .  
78 0 

4 18 118 0, i 7 
6 12 118 0.. 1 1s 
4 12 84 0.. 1 8 
4 .  14 92 0,l 14 
6 32 116 0, I 1 1  

76 3 I 784 6 
6 
6 

28 
38 

112 0.1 1 1  
142 0,4 9 

28 90 0.4 7 

- H L M B L R  
C I H A D I A N  T E S T I H G  C E R T I F I E D  BY:  ._ ... :.. .T _.._... _..._.._..______ _.________. 

ASSOCIATIOH 



, 

- 30 - . 

... CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS - GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian O c c i d e n t a l  Petroleum Ltd .  

- CC. E. Sacks Minerals D i v i s  ion 
Ste. 311 - 215 Car l ingv iew D r . ,  
Rexdale ,  O n t .  

AlTN: WATSU - Stream Sediment ' .. - - 

212 BROOKSBANK AVE. 
N O R T H  VANCOUVER.B.C. 

V7J 2C1 CANADA 
TELEPHONE: Qrn-21 
AREA CODE: 604 
TELEX: 043-52597 

CERTIFICATE NO. 47832 
INVOICE NO. 30801 

June 2 4 / 7 9  RECEIVED 

ANALYSED June 29/79 
- 

PPM PPM PPM 
Sn W U SAMPLE NO. : 

P R E F l X  7 9  WT 
I 

7 55 
2.0 . '  

i 7 7  ' 2  SO 1 1 - 5  
778 3 1 24.0 
5 79 2 2 35 
70 0 3 4 15.0  
76 I 2 . 10 1 7 - 0  
- 
73 2 2 3 20.5 
7e3 1 2 1 1 - 5  
70 4 1 1 21.0 
7ir 5 2 1 11.5 

i 



NORTH VANCOUVER. B.C. - 
W7J 2 c 1  * 

INVOICE NO. . 30751 

. RECEIVED June 24/79 

ANALYSED . June 25/79 CC: E. Sacks 

PPM PPM PPM PPM PPM PPM PPM 
Pb Zn An Mo ' Sn W U 

~. 4 
SAMPLE NO. :ppm 

cu 
.. "* P R E F I X  79WT : 

138 0.1 

- .  
. .  

.I I . .  

. .  ! I 

, .  

3 

, 



?17 BAOOKSBANK AVL. 
N O R T H  VANCOUVER. B.C. 

TELEPHONE 9&co221 
AREA CODE. 604 

043-51597 

- 32 - C A N A D A  V7J 1c1 

CHEMEX LABS LTD. T E L E X .  

PPM PPM PPM 
Sn W -- U SAMPLE NO. ' 

P S ? G l Y  79 Vi' - -- - - -  -- I 

2 1 6 -  5 
3 1 1 7 - 0  
I 1 8.5 
1 2 1 1 - 0  

052 5 1 1 18.5 
2 I 23.0 

052 7 1 I 12.0 
2 1 15-5 

0525, 3 1 1 3 . 5  
05 SO 2 1 1 9 . 5  

1 ' 1  11.0 
1q. 5 

- --- 



P l ?  BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2c1 
TELEPHONE: 

604 
.i - _._ - CHEMEX LABS LTD. ~AERCE::~~~: 043 52597 

- 33  - 

GEOCHEMISTS REGISTERED ASSAYERS 

4E 
A N A L Y T I C A L  CHEMISTS 

'crr 

TO: 

ATTN: 

CERTIFICATE OF ANALYSIS 
Canadian Occidental PetroleumLtd. 
General Division 
Ste. 311 - 215 Carlingview Dr. 

CERTIFICATE NO.47831  

INVOICE NO. 30751 

RECEIVED June 24/79 

June 27/79 Rexdale, Ont .  M9W 5x8 ANALYSED 
WATSU-Stream Sediment CC: E. Sacks 

PPM PPM PPM 
cu Pb Zn 

SAMPLE NO. : 

PREFIX 79WT 
0283 
0284 
0285  

0289 
0290 

52  
54 
54 
54 
48 
46 
44 
46 

68 
38 
36 
36 
32 
16 
28 
28 

250 
345 
350 
3 30 
330 
375 
305 
300 

PPM 
Ae 

0.. 2 
0 .e 8 
0.0 8 
O F 6  
0.06 
0.. 2 
0, 4 
0.6 

PPM PPM PPM 
. .  

PPM 
Mo n W U 

1 
IS 
13 

12 
6 
8 
10 

02 76 33 3 6 a .  1 5 
0277 58 5 5  280 0, 1 2 
02 78 34 34 320 0, 1 3 
02 79 62 44 410 1.0 17 
0380 - 56 375 980 1.8 3 
028 1 5 0  68 500 1.3 1-4 
0282 56 40 375 1.0 14 

C E R T I F I E D  B Y :  _. . 
H L Y r J E I  

C 1 W Z 3 1 A N  TCSTING 

i SSOCIAT1ON 

I -_ 
m c w o c n  

C L W ~ D I A N  T C S T ~ N C  
C E R T I F I E D  BY:  . ... .._. ..... . . ... _._..._._._ . -. ......... .... .. ..... .. 

*SSOCIAIION 

I -_ 
m c w o c n  

C L W ~ D I A N  T C S T ~ N C  
C E R T I F I E D  BY:  . ... .._. ..... . . ... _._..._._._ . -. ......... .... .. ..... .. 

*SSOCIAIION 



212 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C 
C A N A D A  V7J  ZCl  
TELEPHONE !- g&(a22 
AREA CODE. 604 

- 34 - 

CHEMEX LABS 'LTD. T E L E X :  043.52597 

A N A L Y T I C A L  CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 47831 

INVOICE NO. 30801 TO: Canadian Occidental  Petroleum L t d . ,  
Minera l s  D i v i s i o n  CC. E .  Sacks 

June 24/7 
Rexdale ,  Ont. June 29/7 '  
S t e .  311- 215 Carlingview D r . ,  RECEIVED 

ANALYSED WATSU - Stream Sediment A T T N :  

PPM PPM 
W 71 

SAMPLE NO. : sn - 
~ ; s t r l X  9Xxx 79 W T  

--- . _. - 
0 2  76 7 14 -17.0 
0277 1 12 6 - 0  
02 78 I 1 7  9.5 
02 79 1 4 3.0 
C280 6 I00 1.0 
028 1 I 14 3 .5  . 

I n  I 3 p ) p  7 -  A - -  - -- - -  - - 
0283 1 12 1.0 
0264 1 7 2 -  5 
0285 1 1 4  3 .0  
C2 86 1 2 3.  0 - 
028 7 1 17 3.0 c, 

0288 1 1 2- 0 - 
0239 1 5 3 .0  
03 90 1 5 3 -  0 



w 

W 

- 3 5 -  , 212 BFcOCJKSBAMK AVE 
NORTH VANCOUVER.% C 

V7J 2C1 CANADA 
TELEPHONE 9&1&?Zt 

604 CHEMEX LABS LTD. ZC:ODE 043 52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 47831 

TO: Canadian Occidental Petroleum Ltd., 
Minerals Divsion, 
Ste. 311 - 215 Carlingview Dr., 

33215 INVOICE NO. 

RECEIVED June 2 4 ,  197 
- 

Rexdale, Ont. ANALYSED October 15, 
M9W 5x8 Watsu - Stream Sediment. CC 1 Sacks 

ATTN: 

SAMPLE NO. : PPM 
'l'h 

9h'T - 0283 
284 
2 85 
286 

13 
9 
11 
11 

287 11 ---___- .--- 

288 11 
289 11 

9 W  - 0290 10 



W 

213 GROOKSEANU A V L  - 36 - NORTH VANCOUVER.0.C. 
CANADA V7J 2C1 
TELEPHONE: 9fM-OZh 

604 CHEMEX LABS LTD. TAERLEEAXCO~~ 043-52597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 47830 

TO: Canadian O c c i d e n t a l  Pe t ro l eum Ltd., 
M i n e r a l s  D i v s i o n ,  
S t e .  311 - 215 C a r l i n g v i e w  D r . ,  

INVOICE NO. 33215 

RECEIVED June 24, 1979 

ANALYSED October 15, 1979 Rexdale ,  O n t  . 
M9W 5x8 C.C 1 Sarks 

ATTN: 

PPM 
Th 

SAMPLE NO. : 

WT - 0014 
1s 
1 6  
1 7  

1 9  
20 
2 1  
22 
23 
24 
25 
26 
27 

WT - 0258 
259 
260 
261  
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 

- 
60  

281 1 2  1 
1 
1 

_ _  _- kT - 0282 l o  
c_ 

1 -- 
U 1 W I ) L I )  

C A N A D l A h  TLSTlHG C E R T I F I E D  BY:  .. .... 
A S S 3 C l l T I O N  



w3 
w & CHEMEX LABS I T n  

. . 
212 BROOKSBANK AVE 
N O R 1  H VANCOUVER. B.C 

V7J 2C1 CANADA 
TELEPHONE 984-0121 

604 CHEMEX LABS LTD. TAERLEEAXCoDE 043 52597 

- 37 - 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 47833 

INVOICE NO. 33215 

June 24 ,  1979 RECEIVED 

TO: Canadian O c c i d e n t a l  Pe t ro l eum L t d . ,  
Mine ra l s  Division, 
Ste. 311 - 215 C a r l i n g v i e w  D r . ,  
Rexdale, Ont . 

ANALYSED October 15, 1 9  
V R t S l l  - 
PPM 
Th 

ATTN- M9W 5x8 C.C 1 Sacks 
SAMPLE NO. . 

WT - 0507 
5 08 
509 
510 
51 1 
512 
513 
514 
515 
516 
517 
518 
519 
52 0 

522 130 
523 67 
524 83 

e 

- 
i cln 

528 
529 
530 

1 6 0  
1 4 0  
1 1 0  

- 531 110 - 532 1 2 0  
533 
534 
535 

- 536 
537 

1 
539 1 

! 

538 

540 1 

541 
542 1 

-- _____ 

543 
544 

WT - 0545 

1 

- -1 

1 

C E R T I F I E D  B Y :  . I- . 
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ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAVERS 

CERTIFICATE OF ANALYSIS ..- 
TO: Canadian O c c i d e n t a l  Pe t ro l eum L t d . ,  

M i n e r a l s  D i v i s i o n ,  
S t e .  311 - 215 C a r l i n g v i e w  Dr., 
Rexdale,  Ont. 
M9W 5x8 Watsu - Stream Sediment C.C Sacks 

ATTN: 
I I SAMPLE NO. : 

PPM 
TL 

. 
2 12 BRDOKSEANY: AVE. 
NORTH VANC0UVER.B C 
CANADA V7J Xl 
TELEPHONE: 9-1 
AREA CODE: 604 
TELEX.  04 3- 52 597 

CERTIFICATE NO. 47832 

INVOICE NO. 33215 

RECEIVED J u n e  24, 1 9 7 9  

October  1 4 ,  19; A N A L Y  SE 0 

9WT - 758 
759 
760 
7 61 
762 
7 63 
7 64 
765 
766 
767 
768 

I 
-I 

769 
770 
771 
772 
773 
7 74 92 
775 97 

777 15 0 1 

778 1 4 0  
779 100 
780 150 
7 81 1 4  0 
782 1 2 0  
783 110 
784 120  

9WT - 785 180 

--K3-776 12 

-- 
Y L " @ E R  

C A ' i b S I h N  T E S T I N G  

A 5 5 3 C l A T I O h  
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CERTIFICATE OF ANALYSIS 
TO: Canadian O c c i d e n t a l  Petroleum L t d .  

Minerals  Division 
S t e .  311-215 Carl ingvjew D r .  WATERS 
Rexdale,  Ont. M9W 5x8 

ATTN: PROJECT: KATSU - WATER CC: E. Sacks 
_. - . - -- -- - 

79WT 0272: 
0273 
0274' 

1 .0  40 
1.2 45 
0.8 10 

? I ?  BHOOKSEANK AVE. 
N O R T H  VANC0UVER.B.C. 
C A N A D A  V7J ?C1 
TC LCPHONE: 
AREA CODE: 604 
TELEX: 043.52597 

9-:  :: :'3 ,gSuZZl 

CERTIFICATE NO. 47857 

INVOICE NO. 30746 

RECEIVED June 25/79 

A N  ALY SE 0 June 27/79 
__ -. . . . - . - - __ - - -. - -_ 

0275J 0.4 10 

0277 0.6 105 

0279 1.0 25 

- - _- -02 25- - - 0.4 . 1_35--- - - - - . . . - - . - . . - . . - - - - -_ . - 

02 78 0.8 100 

0281 1.0 25 NtGD 
0?82_---- 1 . 2  -. - 5s 

0284 0.2 
0285 0.2 55 

- .-P20_1______ 1.2 - _ _  - .. _ - w 
79WT 0288 0.4  10 

0503 0.6 20 
0505 <0.2 10 

0.6 10 

0508 0.6 10 
0509 1.6 LO 
0510 0.2 10 . 

€0.2 10 
10 osi 2 0.8 

0513 0.2 10 
0514 <0,2 10 
0515 0 . 2  10 
0516 0.6 10 
051 7 <0.2 10 
0518 0.6 10 
0519 0.2 10 
0520 1 . 2  10  

0523 0.2 

-_-.- ___ _ - _  - 

0283 0 .4  60 20 C./u-;k5 

02 86 0.6 50 
4s 

79WT 0502 5.6 25 

- - __ ~ . _  - 
20- 

0506 
0507 0.6 

____ 

_. - . - - -. - . . - . -. __--- ---- .. __ - - 051 1 - - . -.- 

._ ~ 

0,. 2 160 0521 
0522 

160 
05 24 1 . 2  165 

~ . - ~  - _- 1 7 u - -  . - - . .-. 

nltm 
4 -  0525 0.4 165 

190 - - . - - - - _-. __ -- FzyT. 0526 0.4 

bL.. m .. .LV  Y. . . . . . . . . . . . . . . . . . . 



h 
212 BROOKSBANK AVE. 

- 40  - NORTH VANCOUVER. 8.C. 
CANADA V7J 2c1 
TELEPHONE g b ~ a l  

604 
P 

c A CHEMEX LABS LTD. TAERLEEAXCO~~ 043.52597 

.NALYTICAL CHEMISTS GEOCHEMISTS REGlSTERED ASSAYERS 

CERTIFICATE NO. 49023 

INVOICE NO. 31406 

RECEIVED June 25/79 
July 27/79 Rexdale, Ont. 

ATTN: WATSU-WATER CC: E. Sacks ANALYSED 

SAMPLE NO. : PPB 

' CERTIFICATE OF ANALYSIS 
TO: Canadian Occieental Petroleum L t d ,  , 

Minerals Divi s i on, 
Ste. 311 - 215 Carlingview Dr.. 

As 
7 9WT02 72 < 2  

0273 < 2  
0274 < 2  
0275 < 2  

< 2  
0277 2 

- 
0776 - - 

0278 
0279 
0281 
0282 
0283 
02 84 

< 2  
< 2  

0285 1 -  0286 

< 2  
2 

0287 < 2  
29WTC1288 - 2 
7 9WT0502 

0503 I 0505 
0506 < 2  
0507 < 2  
0508 
0509 
0510 

0513 I 0514 
< 2  
< 2  

0515 < 2  
0516 < 2  
0517 < 2  

-- ---_ 

0518 I 0519 
0530 < 7  I 0521 

7 9KT0526 x 2  



717 BROOKCBANK AVE. 
NOR1 H VANC0UVER.B.C  - 4 1  - . C A N A D A  V7J 7C1 
TELEPHONE: r ? J s z  984-0221 
AREA CODE: 604 
TELEX:  043.52597 

u L CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 47858 

Canadian Occidental Petroleum L t d .  INVOICE NO. 30746 
Minerals Division 

RECE IVEO June 25/79 Ste. 311 - 215 Carlingview Dr. 
WATERS ANALYSEO June 27/79 Rexdale, Ont. M9W 5x8 

- rTN: PROJECT: WATSU-WATER CC: E. Sacks - -- -- 
PPB P PB SAMPLE NO. : 

--- - u .---A- E ~ - - _ _ _ . .  ---- 
3WT 0527 1.8 2 00 

0528' 2.8 2 05 

0530 0.4 220 
0529 0.2 2 00 /21EJZ--. 



w A N A L Y T I C A L  CHEMISTS CEOCI~CMISTS REGISTERED ASSAYLRS 

CERTIFICATE OF ANALYSIS 
TO: Canadian O c c i d e n t a l  Petroleum JAtd. 

Minerals  Division 
STe. 311 -215 Carlingview D r .  WATER 
Rexdale, O n t .  El9W 5x8 

CC: E. Sacks 
.. ~ - -- ATTN: PROJECT : WATSU-WATER - __________ - - ---- ---- 

1 1 2  BHOOKStlAbK AVE. 

CANADA V7J 1C1 
TELLPHONE: !I ..J g9.f.0721 
AREA CODE: 604 
TELEX: 

NOHTH V A N C O U V E R . ~ . ~ .  

043-52597 

< 

CERTIFICATE NO. 47859 

30746 INVOICE NO. 

R t C E l V E D  J u n e  25/79 

ANALYSED June 27/79  ' 

.-- _.  .._-- - - -  

7 w r  o 7 5 5 
0756 
0757  
0 7 5 8  

0 . 2  1 0  
1.0 2 0  
0 . 2  20 
0 .4  30 

0764 __ _0.4--_ _ _  2 9 .  . .  - . -  

0 7 6 5  0.4 20 

0 7 7 3  0.. 6 2 0  -=c  

u 7-34 0.2 120 
0775 
0777  
0 7 7 8  
0779  
0 7 8 0  
0781 
07 8 2- 
0183 
0784 

79WT 0785 

_ _  

- _.- 

~ -- 165 
x0.2 190 

0.4 3 80 
0.8 2 20 
2 . 2  220  
2 . 2  2 2 0  
0.4 7 2 0  
0.4 2 2 0  
1 .2  21 0 

- ~ c ~  
0.4 -- 

1 . 4  230 NE&D 

- -  - - __ - -. - - - - _ _  - - . - - - - 
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& .  

4 CHEMEX LABS LTD. 
IC(NALYTiCAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
TO: Canadian  O c c i d e n t a l  Petroleum Ltd . ,  

Minerals D i v i s i o n ,  
Ste.  311 - 2 1 5  Carlingview D r . ,  

112 BROOKSBANK AVE. 
NORTH VANC0UVER.B.C 
CANADA V7J 2C1 
TELEPHONE: 8 8 ~ 0 2 2 1  
AREA CODE: 604 

043-52597 TELEX: 

CERTIFICATE NO. 49021 

INVOICE NO. 31406 

RECEIVED . June 25/79 

July 27/79 ANALYSED 

As 
79WT0755 < 2  

0756 ( 2  
0757 3 
0758 < 2  
0759 < 2  
0760 3 
0761  ( 2  
0762 < 2  
0763 < 2  
0764 < 2  
0765 < 2  
0766 
0767 

< 2  
2 

0768 2 
0769 
0770 

< 2  
2 

0771 2 
n777 < 2  
07 74 < 2  
0775 < 2  
0777 < 2  
0778 < 2  
0779 < 2  kbS&D 
0780 < 2  
0781  2 
0782 < 2  
0783 < 2  



APPENDIX I1 - DESCRIPTIONS OF ROCK SAMPLES, TRACE ELEMENT CONTENTS 

NAME ROCK NUMBER - DESCRIPTION 

ANALYSIS 

PPm PPm PPm 
Mo - Aq U - T 

ES-NEED-1 Biotite Coarse-grained, non-megacrystic; 
quartz- hypidiomorphic granular; K-feldspar ( 7 0 % ) ;  1 0.1 6 
monzonite Plag. ( 2 0 % ) ,  Quartz (lo%), Biotite (1 - 

2 % ) .  

ES-NEED- 2 

ES-NEED- 3 

ES-NEED-4 

ES-NEED-5A 

ES-NEED-6 

Altered As ES-1, but kaolinized feldspar and 
biotite abundant limonite, limonitized pods 
quartz- with fine-grained GALENA; in vicinity 
monzonite of strong E-W fracturing. 

Altered Feldspar limonitized leaving only 
biotite quartz unaltered; abundant limonite; 
quartz- from 090° shear zone. 
monzonite 

3 0.1 5 

3 0.1 20 

Limonitic Fine-grained cherty hornfels; 2 0.1 2 
cherty abundant earthy limonite fracture 
hornfels coatings; adjacent to intrusive contact. 

Meta- Fine-grained, pyrite epidote veining. 2 0.1 1.5 
siltstone 

Amphibolite Sill; spotted amphibolitic hornfels: 1 . 0.1 0.5 
muscovite along fracture planes. 
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Appendix I11 - Sampling and Laboratory Procedures 

I. SAMPLING PROCEDURES 

A) Heavy Minerals 

1. A sample site is selcted which exhibits maximum 

sorting of stream bed material. Active (below water) 

or previously active (dry now but previously below 

water) sites may be chosen. Leading edges or sides 

of gravel bars with large boulders are most attractive. 

In practice, the ideal case is rare and one chooses 

the best possible site. 

2. Gravel and cobble material is shoveled into a large 

(18" to 24") gold pan into which 1/4" holes have been 

drilled. The material is vigourously shaken in still 

water so that - 1/4 in. material passes the screen into 
a second, matching pan. Enough -1/4 in. material is 

collected to fill an 18" x 24" poly bag (usually one 

large pan or two smaller ones). The -1/4" material is 

returned to camp. 

3 .  The - 1/4 in. material is panned to achieve a con- 
centrate of heavy minerals and aggregates containing 

heavy minerals. Approximately 80% of the original mat- 

erial (20 - 25 lbs) is discarded while a 1 - 2 lb. con- 
centrate is obtained. The concentrate is sealed in a 

plastic or cloth bag (cloth is preferred as it allows 
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the sample to dry, thus reducing shipping weight)and then 

sent to the laboratory for geochemical analysis. 

B) Stream Sediment 

1. A presently or previously active stream site is selected 

which exhibits minimum sorting ie. quiet water, and 

accumulation of fine sandy and silty material. If the 

stream is too active, material can be obtained from 

bank-moss which acts as a trap, or by digging out the 

lee of large boulders. 

2 .  Three to four handfuls of material is collected and 

after squeezing to remove excess water is placed in high 

wet-strength, heavy duty, prenumbered kraft envelopes. 

The samples are dried in the field and then sent to 

the laboratory for geochemical analysis. 

C) Stream Water 

1. A 4 oz. poly bottle is rinsed with the sample site 

water at least three times then filled fully and tightly 

capped. The sample is tested in the field for pH and 

specific conductivity, then sent to the laboratory for 

geochemical analysis. 

2. Care should be taken to avoid contamination by always 

collecting waters up-stream from a heavy mineral or 

sediment sample site. 
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D) Soil 

1. 'B' horizon or talus fine material is sampled. 

2 .  Three to f o u r  handfuls of material are collected into 

heavy duty, high wet-strength kraft envelopes which 

are dried in the field and then sent to the laboratory 

fo r  analysis. 

E) Sample Site Information Card 

1. At each s o i l  or stream sample site, an 80 column 

f i e l d  data card is completed. The sampler records 

such information as sample number, location and type, 

depth of stream, sample composition, vegetation, drain- 

age, etc. Separate cards are used for stream and soil 

samples in order to record pertinent information. 
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11. 
L 

Laboratory Procedures 

A. Sample Preparation 

W 

i) Heavy Minerals 

1. Samples dried and weighed. 

2. Screen - 10 mesh material from sample and weigh; weigh 
and retain +10 mesh material left on screen. 

3 .  Use -10 mesh fraction for heavy liuuid separation. 

4 .  Transfer -10 nesh (fine) fraction into a 1000 ml. 

separatory funnel containing 200 mls. of tetrabromoethane (S.G. 2-96] 

5. Shake sample gently in heavy liquid. Particles of 

f i n e s  adhering to sides of the separatory funnel can be washed i n t o  

the heavy liquid by slowly rotating the funnel at an oblique angle. 

The "heavies" (S.G. 72.96) will slowly settle to the bottom of the 

heavy liquid. 

6. Drain the "heavies" into a small filter funnel. Drain 

excess heavy liquid and light materials into a separate filter fun- 

nel. Collect all heavy liquid into a waste receiving bottle. 

7. Save light minerals ( S . G .  42.96). Wash "heavies" 

fraction with methanol to remove residual tetrabromoethane. Use 

the same procedure on light minerals fraction. Dry both fractions 

and weigh. Retain the "lights" in a suitable sealed container. 

Save 0 . 5  gm of "heavies" in a plastic vial for visual examination. 

8 .  Fulverize the remaining "heavies" in an agate mortar 

and pestle and homogenize before weighing for analyses. 
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9. Analyse the "heavies" powder for appropriate elements. 

The number of elements analysed for is determined by the amount of 

"heavy" material obtained in separation. 

ii) Stream Sediments 

1. Samples are sorted and dried at 5Ooc for 12 to 16 

hours . 
2. Dried material is then screened to obtain the -80 mesh 

(177 micron) fr,action. The rest of the material is discarded. 

3 .  

appropriate elements. 

-80 mesh fraction material is weighed and analysed for 

iii) Soils 

Same procedure as for stream sediments. 

iv) Rocks 

1. Entire sample is crushed. 

2. If necessary (7250 gms.). The sample is split on a 

Jones splitter, the reject is retained for a short period. 

3 .  The split fraction is pulverized in a ring grinder 

such that 9 0 %  passes a 200 mesh ( 7 4  micron) sieve. 

4 .  The -200 mesh material is weighed and analysed for 

the appropriate elements. 

v) Waters 

See individual element descriptions for U and F. 
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B. Elemental Analyses 

L1 
ppm Copper, Lead, Zinc, Silver, Molybdenum (Atomic Absorption) 

1. A 1.0 gm portion of -80 mesh soil or stream sediment 

or -200 mesh rock flour or pulverized "heavies" is digested in conc- 

centrated, hot, perchloric - nitric acid (HC104-HN03) for 2 hours. 
2. Digested sample is cooled and made up to 25 mls. with 

distilled water. 

3. Solution is mixed and solids allowed to settle. 

4 .  Cu, Pb, Zn Ag and Mo are determined by atomic absorp- 

tion, using background correction for Pb and Ag analyses. 

+ 1 Std. Bkgd. Flame Wave Length Detection Chemex - 
Element Corr. Type hm Limit Standard Deviation 

+ 3  c1 cu No A 324.7 1 PPm 71 PPm - 
+ 1  Pb Yes A 217.0 1 PPm 59 pprn - 

+ 3  Zn No A 213.8 1 PPm 52 PPm - 

Ag Yes A 328.1 0.2 ppm 8.5 PPm - + 0.5 

+ 1  MO No N 313.3 1 PPm 25 PPm - 

A = Air acetylene flame. 

N = Nitrous oxide - acetylene flame. 

ii) pprn Tin (Sn) (Atomic Absorption) 

1. A 1.0 grn sample of -80 mesh soil or stream sediment, 

-200 mesh rock flour or pulverized "heavies" is scintered with ammon- 

ium iodide. w 
2. The resulting tin-iodide is leached with a dilute 

HC1 - ascorbic acid solution. 
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3 .  The TOP0 complex is then extracted into MIBIC 

(Methyl isobutyl ketone) and anaylsed via atomic absorption. 
w 

4 .  Detection limit: 1 ppm Sn 

iii) ppm Tungsten (W) (Colourimetric) 

1. 0.5 gm of -80 mesh soil or stream sediment, -200 

mesh rock flour or pulverized "heavies" is fused with potassium 

bisulfate and leached with HC1. 

2. The reduced form of W is complexed with toluene 3 ,  4 

dithiol and extracted into an organic phase. 

3 .  The resulting colour is visually compared to simil- 

arly prepared standards. (Colourimetric method) 

4 .  Detection limit: 2 ppm W 

iv) ppb Gold (Au) (Atomic Absorption) 

1. A 5 gm sample of -200 mesh rock flour or pulverized 

"heavies" is ashed at 8OO0c for 1 hour. 

2. Ashed material is digested with aqua regia twice to 

dryness. 

3 .  Digested material is taken up in 258 HC1. 

4 .  Au is extracted as the bromide into MIBK and analysed 

via atomic absorption. 

5. Detection limit: 10 ppb Au 

V) ppm Thorium (Th) (Neutron Activation) 

1. 1 gm of -80 mesh soil or stream sediment, -200 mesh 

rock flour or pulverized "heavies" is weighed into a polyethelene 

vial and heat sealed. 

W 

2. Samples, along with standards, are then irradiated 
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for sufficient periods to receive a neutron dose of 1-3 X lolo to 
15 2 10 /cm . U 

3. Following irradiation, samples are cooled for at least 

one week and thorium determined by the measurement of its character- 

istic gama ray, using a semiconductor (Ge (Li)) detector. 

4 .  Detection limit: 1 ppm Th 

vi) Uranium (U) (Fluorimetry) 

A) Uranium in soils, stream sediments, "heavies", rocks. 

1. 1 gm of -80 mesh soil or stream sediment, -200 mesh rock 

flour or pulverized "heavies" is digested with hot, HC104-HN03 

to strong fumes of HClO4 for approximately 2 hours. 

2. The digest is diluted to volume and mixed. 

3 .  An aliquot is extracted into MIBK with the acid of an 

aluminum nitrate-tetrapropyl ammonium hydroxide salting solution. (TPAN) 

4 .  Uranium in the MIBK is determined by evaporating a portion 

of the MIBK in a platinum dish and fusing with a mixture of Na2C03- 

KzC03-NaF. 

5. The fluorescence of the fused flux is measured to determine 

the uranium content. 

6. Detection limit: 0.5 ppm U 

B) Uranium in Water 

1. A portion of the sample is filtered to remove sediment 

(if necessary), is acidified and then evaporated to dryness. 

2. Residue is leached with a small volume of HC03. 

3 .  Uranium in the leachate is extracted into MIBK, with the W 
aid of TPAN salting solution. 
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4 .  Uranium is determined as for solid materials, above by 

w fluorimetry. 

5. Detection limit: 0.2 ppb U 

vii) Fluorine (F) (Specific Ion E3eckrode) 

A) F in soils, stream sedimnts, rocks, "heavies". 

1. 0.25 gm of -80 mesh soil or stream sediment, -200 mesh 

rock flour or pulverized ''heavies" is fused with a 2:l NaC03-KN03 

mixture. 

2. The melt is leached with water and citric acid, adjusted 

to pH 5.5 and the activity measured with a fluoride specific ion 

electrode. 

3. Detection limit: 10 ppm F 

L 
B) F in Waters (Potentiometric) 

1. An aliquot of the sample is filtered and treated with an 

equal volume of Total Ionic Strength Adjustment Buffer (TISAB) con- 

sisting of glacial acetic acid, sodium chloride and cyclohexanediam- 

ine tetraacetic acid. 

2. The resulting solution is stirred for 3 minutes to allow 

the fluoride electrode to stabilize. 

3. The F concentration is read from a specific ion meter 

which is calibrated frequently with freshly prepared standard flu- 

oride solutions. 

4 .  Detection limit: 0.02 ppb F 
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v i i i )  ppb  A r s e n i c  (As)  ( A t o m i c  A b s o r p t i o n )  

a)  A s  i n  w a t e r s  

1. An a l i q u o t  o f  w a t e r  is  a c i d i f i e d  w i t h  H C 1  and t h e n  

r e d u c e d  w i t h  p o t a s s i u m  i o d i n e  t o  r e d u c e  A s  (V)  t o  A s  (111). 

2 .  A p o r t i o n  of t h i s  s o l u t i o n  i s  f u r t h e r  r e d u c e d  w i t h  

sodium b o r o h y d r i d e  to a r s i n e ,  AsH3. 

3 .  The v o l a t i l e  a r s i n e  i s  swept  i n t o  a h e a t e d  c e l l  i n  

a n  atomic a b s o r p t i o n  s p e c t r o p h o t o m e t e r  and decomposed t o  f r e e  

a r s e n i c  t o  d e t e r m i n e  t h e  a r s e n i c  c o n c e n t r a t i o n .  

4 .  D e t e c t i o n  l i m i t :  2 ppb As 

ix) pH 

1. pH i n  waters w a s  d e t e r m i n e d  i n  t h e  f i e l d ,  u s i n g  a 

portable p H  m e t e r .  

2 .  The m e t e r  w a s  s t a n d a r d i z e d  by means of b u f f e r  s o l u t i o n s ,  

e v e r y  1 0 t h  sample  t o  m i n i m i z e m e t e r  d r i f t .  

x) Specific C o n d u c t i v i t y  ( S . C . )  

1. S.C.  i n  waters w a s  d e t e r m i n e d  i n  t h e  f i e l d ,  u s i n g  a 

p o r t a b l e  S.C. m e t e r .  

2.  The e l e c t r o d e  w a s  washed i n  a s t a n d a r d  w a t e r ,  a f t e r  e a c h  

d e t e r m i n a t i o n ,  t o  min imize  and s t a n d a r d i z e  c o n t a m i n a t i o n .  



APPENDIX I V  

P a n t a l e y e v  (1978) :  Geological F i e l d w o r k  - 1978;  

B.C. Min. P e t .  + N a t .  R e s . ,  V i c t o r i a ,  B . C . ,  

pp. 51 - 60 
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CASSIAR MAP-AREA 

(104lP) 

By A. Panteleyer 

INTRODUCTION 

A mapping project was initiated in the Cassiar area in response to heightened interest in molybdenum, 
tungsten, tin. and uranium in the general area and as a result of the discovery of the Logtung 
tungsten-molybdenum deposit and concentrated exploration for tin-tungsten in the vicinity of Swift River. 

An area of 260 square kilometres (100 square miles) was mapped at  a scale of 1:15 840. The maparea 
covers part of the southwest corner of McDame map sheet (NTS 104P) and includes the area between 
Cassiar mine on the north and Cottonwood River to the south. One hundred and sixty-five rock specimens 
were collected, 12 assay samples were gathered from mineralized zones, and 76 stream s i l t  samples were 
taken for analysis. 

The intent of the mapping program was to delineate and describe the various intrusive units that make up 
this portion of the Cassiar batholith. This project will serve as a basis for further studies on the nature of 
the Cassiar batholith and related mineral deposits. 

Detailed mapping and sampling were done around known mineral deposits. Rock suites were collected for 
analysis to determine the concentration levels of various elements of interest in mineralized environments 
and the immediately surrounding host terrains. Six samples were taken for K/Ar radiometric dating of 
intrusive and hydrothermal events. 

A detailed si l t  sampling program was undertaken (one sample per 3.4 square kilometres) to demonstrate 
the dispersion of ore and related elements around areas of known mineralization. This study i s  intended to 
provide an orientation suite that can be used to assist interpretation of results from the 1978 Uranium 
Recannaissane Program (URP) in McDame (104P), Jennings River (10401, and Wolf Lake (1058) 
rnapareas where a sampling density of one sample per 12.5 square kilometres was achieved. 

Preliminary results are shown on Figures 16 and 17 and in the accompanying table. 

GEOLOGY 

Intrusive Rocks 

The main intrusive mass in the map-area, hereafter referred to informally as the 'Cassiar stock,' appears to 
be a discrete intrusion that has been emplaced along the eastern margin of the Cassiar batholith. In 1972 
the possibility. of a separate intrusion in the Cassiar area was indicated by 68.3k2.7 and 71.7k2.6 Ma dates 
in contrast to a mean 10223 Ma age for the Cassiar batholith (Christopher, 19721. 
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Figure 16. Geology of the Cassiar maparea. 
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This mapping project has shown that the 'Cassiar stock' i s  separated at  least locally from the Cassiar 
batholith on the west by a screen of metamorphic rocks generally 1 kilometre or less in width that has been 
mapped from Cottonwood River near Bass Creek (Fig. 16). approximately 8 kilometres to the north and 
has been observed to extend a t  least an additional 8 kilometres northward. The full extent of the 'Cassiar 
stock' to the north of the area mapped i s  uncertain but a dimension of 33 by 7 kilometres from the 
Cottonwood River northward to the Blue River i s  possible. The southern two-thirds of the proposed 
'Cassiar stock' i s  shown on Figure 16. 

The 'Cassiar stock' is  composed mainly of coarsegained quartz monzonite and porphyritic quartz 
monzonite in which aplite dykes are common and pegmatite pods are present but are rare overall. The main 
quartz monzonite megacrystic phase (map unit A) contains both biotite and hornblende with biotite in 
excess of hornblende in a coarse granular fabric of quartz and feldspar with K-feldspar phenocrysts ranging 
from 2 to 4 centimetres in size. 

Within map unit A are zones of finer grained porphyritic quartz monzonite and equigranular quartz 
monzonite. These rocks are shown as map unit B and have gradational contacts with map unit A. Rocks of 
map unit B (textural variants of map unit A) are present as either mantled porphyries in which oliogoclase 
commonly forms rims on K-feldspar phenocrysts or as medium-grained equigranular quartz monzonite. The 
mantled porphyritic quartz monzonite i s  compositionally equivalent to map unit A and i s  present in the 
areas of the two main molybdenum deposits (Storie molybdenum and Cassiar molybdenum). Equigranular 

c__.c_L medium-grained quartz monzonite contains some muscovite in addition to biotite and i s  present in-twa, 
ariFXs: one west of the head of Lang-C~eek;_the-o~~e~-~orthwest of-Cassiar and northotTroutline. Creek.--. 
Similar equigranular quartz monzonite forms along the margin of the stock in a chilled border zone up to 
300 metres in width. In some parts of the border zone gneissic inclusions are common and where these are 
common the quartz monzonite i s  usually leucocratic and contains minute spessartine garnets. 

-_ - -..e- -.- --_ ~ ._ - _-- -,----- 
- 

Map unit C occupies a small area relative to map units A and B but i s  nevertheless the most important rock 
unit in the maparea as the main molybdenum deposits are associated with it. Map unit C consists of quartz 
feldspar porphyry and quartz porphyry which have chilled contacts with equigranular to porphyritic quartz 
monzonite and mantled porphyry of map unit B. A small amount of equigranular, fine-grained, grey to pink 
quartz monzonite t h a t  i s  similar to quartz monzonite of map unit B i s  found on the flanks of the  quartz 
porphyry and quartz feldspar porphyry intrusions. It i s  included in map unit C because it shows an intrusive 
rather than gradational relationship to mantled quartz monzonite porphyry of map unit B. 

Intrusive rocks of map unit D are similar to the finer grained and mantled quartz monzonite porphyries of 
map unit B but because they form a separate small stock have been designated a separate map unit. 

Map unit E consists of a small body of fine to medium-grained diorite that intrudes Sylvester rocks between 
Lang Creek and Highway 37. It is suggested here that this might be a Paleozoic intrusion that i s  
synchronous with other small diorite and hornblendite dykes or si l ls  that make up part of the Sylvester 
Group. 
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Bedded Rocks 

Bedded rocks are readily subdivided into six lithologically distinct but structurally conformable map units. 
These have been described by Gabrielse (1963) as the Good Hope (now Ingenika), Atan, Kechika, Sandpile, 
McDame, and Sylvester Gro:ips which range in age from Proterozoic to Devono/Mississippian. Except for 
Sylvester rocks which appear to be an allochthonous volcanic terrane (Monger, Souther, and Gabrietse, 
19721, the other rocks are a shelf assemblage of fine-grained quartzite, shale, and carbonates. 

J 

Good Hope (Ingenika) rocks are mainly impure quartzite and are extensively metamorphosed to cordierite 
hornfels or micaceous schists. The upper part of the Good Hope map unit consists of a transitional zone of 
thinly interbedded siltstone and limestone which i s  now extensively recrystallized to a banded calc-silicate 
rock. This i s  overlain by an uppermost unit of coarsely crystalline limestone. Atan rocks in the maparea 
consist of a lower unit of rusty weathering biotite and spotted hornfels and an upper unit of dolomite and 
marmorized limestone. Near the intrusive contact these rocks form skarn and banded epidote-rich tactite 
zones. Further from the intrusive contact needles of scapolite are common in marble. Kechika rocks are 
black shale and slate; Sandpile rocks are mainly sandy dolomite; and McDame rocks are platy dolomite, 
dolomite breccia, and limestone. In the single locality observed where McDame limestone was intruded, a 
tremolite-epidote tactite zone generally less than 3 metres wide was formed. 

The three major carbonate units: Upper Good Hope, Upper Atan, and combined Sandpile-McDame (map 
units a, b, c) form unmistakable, well-exposed, persistent exposures in the maparea that are useful marker 
units. These bedded units can be seen on Figure 16 to trend parallel to the Cassiar stock and therefore 
contact metamorphic effects are consistently more pronounced in the Good Hope and Atan rocks. All map 
units dip eastward although two broad synclines and closely folded Atan rocks near the intrusive contact 
were noted. All recognized faults had normal movement; some may have considerable lateral displacement. 
Repetition of Kechika, Sandpile, McDame, and basal Sylvester map units in the vicinity of Cassiar mine 
dictates that thrust faults are present but these were not studied. 

Mineral Deposits 

At least 15 mineral deposits and noteworthy occurrences of diverse types are known in Cassiar msp-area. 

The most important are two molybdenum deposits: Storie (New Jersey Zinc) deposit and the Cassiar 
molybdenum deposit. Both have been extensively explored; Storie deposit by 7 796 metres of diamond 
drilling and Cassiar molybdenum deposit by an 885-metre adit and 457 metres of drilling. The deposits have 
similar geological settings. They are both related to small dyke-like bodies. Cassiar molybdenum is 
associated with a northeasterly trending, steeply dipping, dyke-like body up to 360 metres wide and the 
Storie molybdenum deposit with a series of northerly to northeasterly, gently northwesterly dipping sheets. 
Three intrusive phases are recognized: a coarse-grained, porphyritic quartz monzonite (in part mantled 
porphyry) host rock, a fine-grained equigranular to mediumgrained weakly porphyritic quartz monzonite, 
and small bodies of quartz porphyry or quartz feldspar porphyry. 

Molybdenite is concentrated near intrusive contacts in fractures, rare quartz veinlets, and is disseminated as 
scattered flakes and rosettes in the weakly miarolitic youngest porphyry intrusions. Locally a t  Cassiar 
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molybdenum deposit small high-grade zones with spectacular molybdenite crystals have formed in greisen 
pods developed along the borders of quartz porphyry dykes. Most commonly fractures with molybdenite 
contain some pyrite and quartz although 'dry' fractures with molybdenite and pyrite or molybdenite alone 
as rosettes are present: Rarely molybdenite forms coarse flaky vein selvages in vuggy quartz veinlets that 
also may contain K-feldspar or yellow fluorite. 

-.I 

At Storie molybdenum deposit molybdenite is  present as disseminations throughout the youngest 
fine-granular porphyry dyke as well as in fractures and some quartz veins in the coarser grained quartz 
monzonites. Fractures commonly contain muscovite and have K-feldspar envelopes. Where muscovite i s  
abundant and coarse grained, purple fluorite is commonly present. A K/Ar radiometric date of 71.4+2.5 Ma 
has recently been obtained from sericite from one such mineralized vein. Rare vuggy quartz veins with 
green beryl crystals are also present locally. 

Both of these molybc!enum deposits lack significant breccia zones and large-scale quartz stockworks or vein 
systems are absent. The environment of mineralization i s  one in which molybdenum i s  intimately associated 
with the small dyke-like intrusions that are the more highly differentiated phases of the surrounding quartz 
monzonite. Molybdenum mineralization appears to have taken place in a high-temperature vapour- 
dominated environment with low overall water content. Therefore, the relatively small amount of 
hydrothermal fluid that was evolved was restricted to fractures proximal to the youngest intrusions. 

--_I_-- 

~ ---- --_ 

The other molybdenum occurrences shown by stars on Figure 16 are minor showings. In the intrusive rocks 
molybdenite occurs from south to north as rare flakes in weakly porphyritic quartz monzonite, with 
arsenopyrite in fractured coarsely porphyritic quartz monzonite, as flakes a t  the margin of a 1-metre-wide 
spherical pegmatite pod in porphyritic quartz monzonite, and in a quartz vein. In the other two occurrences 
molybdenite i s  present as minute grains on fractures in banded Atan calc-silicate rock and in the northern 
occurrence as rosettes with pyrrhotite in a skarn in Good Hope rocks. 

- - -  

-/ --- --- 

Scheelite i s  common in small amounts in many garnet-pyroxene skarns that have formed a t  and near the  
main intrusive contact with Good Hope (Proterozoic) and Atan (Lower Cambrian) rocks. Nine check 

analyses show that concentration ranges in the range of 0.01 to 0.02 per cent WO, are widespread in these 
skarns. Scheelite i s  also present in massive pyrrhotite lenses that form replacement bodies in quartz 
monzonite adjacent to the intrusive contact (for exadple, 3 kilometres west of Cassiar mine) or form in 
tacti te zones along the intrusive contact. The strongest scheelite concentration observed (not shown on Fig. 
16) is in calc-silicate bands in Atan carbonates on Lamb Mountain approximately 8 kilometres northwest of 
Cassiar minesite. At Lamb Mountain one band of mineralized skarn was determined to contain 0.13 per 
cent WO, and 0.02 per cent copper and zinc across a width of 4.5 metres. The pyrrhotite-rich skarn band is 
near but separated from a small fine-grained porphyritic quartz monzonite intrusion by about 130 metres. 
of crystalline limestone and a 10-metre-wide band of tremolite-rich barren skarn. Molybdenite is  present in 
greisen veins at the intrusive contact. A number of other skarn bands further from the intrusion than the 
one sampled contain minor scheelite. 

_ .  

Another type of minor tungsten occurrence was discovered 1.5 kilometres east of Storie molybdenum 
deposit in which quartz veinlets in Atan hornfels contain scheelite near the intrusive contact with quartz 
monzonite. The quartz-veined hornfels i s  overlain by barren, thinly banded epidote-garnet skarn that was 
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formed at  the base of the Atan carbonate upper map unit. Along strike to the north and east the banded 
skarn contains lenses up to 8 metres in thickness of massive magnetite, pyrrhotite, and minor quartz, 
wollastonite, and tremolite. These contain generally 0.03 per cent or less W 0 3  and base metal values (Cu, 
Pb, Zn, Sn, Bi). A similar magnetite-rich skarn lens southwest of Needlepoint Mountain (the Lowgrade 
deposit, shown as 2a on Fig. 16) was found by J. J. McDougall in 1954 to contain Be in helvite. Later, 
danalite was identified as the major beryllium-bearing mineral (Thompson, 1957). Tin content in the nine 
skarn samples tested for tungsten ranges from trace to a maximum of .04 per cent. 

The Lang Creek copper deposit (occurrence 3 in Fig. 16) (Annual Report of the Minister of Mines and 
Petroleum Resources, 1961) is a small, shallow-dipping massive sulphide lens. It i s  up to 2 metres in 
thickness and is conformable with an argillite unit interbedded with greenstone near the base of the 
Sylvester assemblage. A sample across the exposed 1 .O-metre sulphide layer assayed 1.7 ppm gold, 36 ppm 
silver, 1.84 per cent copper, 0.12 per cent lead, and 0.77 per cent zinc. Despite i t s  small size this deposit i s  
important in that it demonstrates the presence of massive wlphides in Sylvester rocks, an assemblage that 
might have been neglected during past exploration. 

Veins are abundant in the maparea with silver-bearing lead-zinc veins being most prevalent. Quartz veins 
with free gold are restricted to Sylvester rocks to the east of the maparea and will be examined in detail 
during the 1979 field season. Silver-lead-zinc veins with manganiferous magnetite (shown as 4 on Fig. 16) 
are found a t  the Wiseman p rom6u thwes tdo f  _---- _ -  Needlepoint-Mountai.n,'in -- .. . . . .  the Marble Basin areal and in 

_. 2 Contact dsp.mi$aestat-Cassiai mine-These veit%tfar&asp_ciated..with east-westerly trending faultsa.nd 
fracture zones in carbonate rocks of the Good Hope and Atan upper map units. Similar.veins, ,but, 
containing abundant pyrite'-instead of magnetite and having tin in t h e  order of 0.15 p e r  cent Sn, occur 
south -of. Cassiar.-The .-.. ~. pyrite-rich stanniferous lead-zinc-silver veins might be deeper equivalents to the 
magnetite-bearing vgns as they occur in Atan hornfels or a t  the base of the Upper Atan carbonate unit. 

c-- ._.__ . . -. .. . . 

-- . _I., . 

A unique vein-type occurrence on the north bank of Lang Creek i s  shown as 4b. It consists of a 3 to 
4-metre-wide replacement zone with pyrrhotite and arsenopyrite in a fault zone that separates Atan rocks 
from Kechika black shales. A sample from this mineralized fault zone across a 3.3-metre width contains 2 
ppm gold, 22 ppm silver, 0.11 per cent copper, 0.03 per cent lead, 0.005 per cent zinc, 0.04 per cent 
bismuth, and 1.5 per cent tin. 

Minor mineralization (not shown on Fig. 16) consists of widespread scattered fine grains of pyrrhotite and 
traces of chalcopyrite in Good Hope and Atan hornfels. Kechika rocks contain units with abundant very 
fine-grained pyrrhotite. One locality with traces of sphalerite is  known in the road cut immediately east of 
Simmons Lake. Generally sulphide minerals in Kechika rocks are 50 fine grained that they cannot be seen 
by eye but they are accentuated where the rocks are recrystallized to hornfels. 

GEOCHEMICAL DATA 

Geochemical data for the 76 sample sites are shown on Figure 17 and listed on the accompanying table. 
Clearly the sample suite i s  hiqhlv anomalous in molybdenum, uranium, tungsten, lead, and zinc. However, 
the main source of molybdenum, uranium, tungsten (and also tin) can be identified and confined to the 
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ANALYTICAL DATA: CASSIAR SILTS. 1978 

A0 

Ppm 

-0.3 
0.3 
0.3 
0.3 
0.3 

-0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.6 
0.4 
0.4 
-0.3 
0.3 
0.3 
0.6 
-0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

-0.3 
0.3 
0.3 
0.3 
0.5 

-0.3 
0.3 
0.4 
0.5 
-0.3 
0.3 
0.3 
0.3 
0.5 
0.4 
0.4 
-0.3 
0.3 
0.4 
0.3 
-0.3 
0.3 
0.3 
0.3 

c u  

Ppm 

8 
13 
12 
14 
1 1  
18 
20 
9 
4 
4 
7 
4 
4 
18 
12 
40 
6 
14 
15 
22 
6 
19 

W 

w m  

2 
2 
16 
26 
12 
15 
26 
11 
2 
13 
20 
2 
8 
10 
34 
3 
12 
3 
14 
45 
87 
22 
66 
74 
4 
12 
32 
3 
14 
18 
2 
18 
2 

N. A. 
2 
6 
2 
2 
5 
7 
3 
3 
2 
2 

Sn 

ppm 

5 
5 
6 
5 
7 
5 
5 
5 
4 
7 
10 
6 
7 
5 
5 
1 
10 
14 
9 

1 1  
10 
3 
14 
15 
5 
6 
3 
7 
6 
6 
1 
5 
5 

N. A. 
5 
1 
6 
2 
3 
10 
5 
2 
3 
5 
1 
7 
4 
5 
5 
5 
6 
5 
4 
6 

Mo 

Ppm 

14 
14 
50 
103 
39 
152 
73 
32 
10 
11 

8- 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

13 
6 
14 
17 
18 

51 
24 
53 
66 
41 
41 
45 
29 
35 
35 
36 
41 
29 
26 
56 
203 
136 
535 
365 

7 550 
5 313 
8 640 
8 59 1 
7 394 

1 1  355 
13 339 
6 254 
6 29 1 
6 301 
7 315 
6 389 
3 266 
7 348 
7 463 
14 395 
7 514 
7 1426 
6 910 
12 926 
6 444 
6 823 
6 933 
7 1280 
7 560 
5 402 
7 704 
9 516 
7 348 
7 396 
12' 346 
6 250 
4 659 
5 427 

11 738 
11 564 
4 212 
8 297 
9 293 
7 469 
12 947 
18 658 
7 324 
8 384 
12 382 
8 42 7 
6 371 
4 249 
4 398 
6 348 
10 461 
7 344 
8 347 
7 262 

8 
3 

60 
21 
34 
42 
36 
69 
30 
33 
45 
35 
26 
103 
24 
231 
30 
7 

29 
1 

1 1  
48 
37 
9 
12 
61 
22 
25 
64 
35 
45 
28 
7 
10 
34 

N. A. 
27 
14 
15 
5 
6 
57 
85 
5 
17 
6 
10 
30 
34 
31 
18 
13 
76 
16 
22 
37 

6 
7 

21 
19 
11 
6 
8 
8 
8 
6 
8 
15 
19 
17 
374 
168 
71 
21 
83 
87 
119 

3 
10 
10 
8 

.7 
9 

1 8  
9 
7 
12 
33 
15 

3 
7 

13 
2 

4 
1 1  
8 

64 
14 
21 
17 
78 
21 
14 
12 
14 
12 
6 
14 
8 
5 
3 
82 
12 
9 
10 
24 

8 
14 
70 
6 
6 
1 
2 
55 
15 
4 
14 
58 
4 

315 
315 
273 

38 
29 
7 
5 
9 
12 

146 
273 
53 
40 
30 
29 
35 
44 
355 
38 
41 
48 
169 
90 
31 

2 580 
355 
65 
133 
91 
57 
271 
383 
46 
37 
33 
37 
35 
279 
125 
147 
97 

26 
27 
26 

8 
26 
18 
15 
9 
15 
1 
7 
13 
16 
1 
5 
2 
7 
9 
17 

29 
30 
31 
32 
33 
34 
35 
36 

7 
6 
45 
1 1  
6 
8 
17 
25 
5 

'26 
33 
4 
16 
40 
10 
31 
52 
7 
6 
4 
4 
6 
23 
14 
12 
9 

32 
5 

1 72 
37 
38 
39 
40 
41 

12 
15 
31 
22 
22 

57 
9 
22 
35 
18 
47 
78 
6 
9 
5 
5 
9 
40 
29 
19 
13 

L 42 
43 
44 
45 
46 
47 
48 
49 
50 
51 

11 10 
1 3 

74 4 
7 
14 
26 

35 
23 
8 
13 
13 
3 
16 

3 
5 
16 
12 
2 
2 

8 
1 
17 

2 
2 
2 
2 

3 
1 
1 
1 
4 

* 
1 
1 
1 
1 
1 
3 
1 
4 
10 
10 
3 
8 
16 
1 
14.4 
24.5 
8.0 

3 
14 

52 
53 
54 
55 0.3 39 12 6 6 5  313 13 13 2 4 
56 0.3 - - 48 31 551 14 736 61 

6 
4 

0.3 1 1  60 4 
0.3 31 103 4 
03 0.3 2~-J.l--8l--=-v464~ 10 69 3 469 4 4 ~ -  10 23 8 & <? a 

-2 13 26 3 287 8 18 

i'f- - 
62 03 34 61 551 13 832 52 14 9 8 
63 a . 3  53 51 1905 17 1018 137 9 6 1 

1 1  

64 
65 
66 
67 
68 
69 
70 
71 
72 
73 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.5 
0.3 
0.3 
-0.3 
0.3 
0.8 
-0.3 
0.19 
0.16 
-0.L. 

5 
7 
7 
4 
7 
5 
25 
352 
34 
3 
52 
46 
26 
21.0 
40.1 
10.6 

4 
14 
6 
3 
4 
10 
28 
24 
54 
8 
16 
11 
7 
26.8 
48.4 
13.0 

41 
55 
59 
31 
49 
43 

1 79 
195 
205 
55 
313 
438 
53 
185 
368 

58 

3 
6 
4 
4 
6 
4 
10 

320 
361 
419 

18 
10 
14 
12 
18 
22 
91 
77 
42 
42 
130 
135 
29 
27.9 
34.8 
13.0 

18 2 5 
62 2 6 
31 2 4 

249 
684 
503 
461 
682 
400 
349 
499 
367 
417 

19 2 3 
20 2 4 
21 2 4 
8 2 2 
8 14 6 
24 3 6 
21 2 4 
5 2 1 
6 2 2 
5 2 5 

29 
13 
7 

74 
75 
76 

15 
13 
14 
8.1 
4.2 
7.0 

I A R I T H .  
SD 
MEDIAN 

492 
237 
410 

29.5 10.4 5.5 
30.7 16.0 2.9 
24.0 4.0 5.0 

Analvsu by Analytical Laboratory, Ministry of Enargy. Minn and P*trol*um Rn0urc.r 
A9, Cu. Pb. 2 %  Co. Mn. Ni. by atomic absorption sp.Clrom*try; U. W. Sn, Mo, by X.rav floormc.nc*. 

Sn chock& colorim.triullv; U chocked by gamma.r.y sp.Ctrom*lry. 
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Cassiar and Storie molybdenum deposits. Mean uranium content in si l ts from intrusive sources i s  39 ppm 
compared to about 12 ppm from bedded rocks. Zinc i s  concentrated in black shales of the Kechika Group. 
Lead correlates with zinc in black shale hosts but i s  also derived from major vein occurrences and probably 
numerous small veinlets peripheral to molybdenum deposits in granitic rocks. Tin is  derived from the 
greisen-rich zones at  Storie molybdenum deposit but i s  also related to lead-zinc veins. It i s  noteworthy that 

f in-I ad- a * Gr i k w s  17 to 22) indicate that more e 3 o a ous associations o t e zinc in an& Cree 
present in this region than have been discovered to date. 

Copper i s  low overall and notably depleted in the intrusive terrains. All samples with copper enrichment can 
be related to minor chalcopyrite occurrences in Good Hope and Atan hornfels, Sylvester greenstone, or 
chalcocite occurrences in McDame rocks as noted by Gabrielse (1963). Some malachite and azurite in 
McDame carbonate rocks i s  probably formed from copper leached out of overlying Sylvester greenstones. 

. .  
2 n m l  
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