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SUMMARY 

Devonian black shales in the northern Rockies of 
British Columbia host important deposts of lead, zinc and 
silver, e.g., the Cirque deposit. The 1980 Riocanex explor- 
ation programme on the Yule claims was aimed at following 
up anomalous stream-silt geochemistry on strike with, and 
adjacent to, the Cirque property. Geological mapping at 
1:10,000 determined that the Yule claims are underlain by 
mainly fine-grained clastic rocks of Ordovician to Devon- 
ian age. Southwest-dipping thrust faults have sliced the 
country rocks into a series of narrow belts trending NW- 
SE. The Devonian package is poorly exposed in two of these 
belts, but it has been subdivided into a number of units, 
including the "Active Zone" -- host to mineralization on 
the nearby Cirque property. Geochemical s o i l  sampling 
produced two areas anomalous in lead and silver, several 
other small silver anomalies, and a vague distribution of 
zinc. The lead and silver anomalies in part are spatially 
related to Active Zone shales. An orientation horizontal 
loop EM traverse produced one significant response under 
one of these geochemical anomalies. 
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1. INTRODUCTION 

Devonian black shales in the northern Rockies of 
British Columbia host important deposits of lead, zinc 
and silver, e.g., the Cirque deposit of Cyprus Anvil Mining 
Corporation and Hudson's Bay Oil and Gas. Riocanex staked 
the Yule claims in 1978 to cover anomalous stream-silt geo- 
chemistry on the strike continuation of the ore-bearing 
rocks on the Cirque property. 

The 1980 Riocanex exploration programme included geo- 
logical mapping at a scale of 1:10,000, geochemical soil 
sampling and minor orientation geophysics. 

2. LOCATION & ACCESS 

The claims are situated in the western ranges of 
the northern Rocky Mountains south of the Kwadacha River 
(Dwg. L-6682). 

Latitude 57O/85'N 
Longitude 125O15 'W 
N.T.S. 94F/6W 
Omineca Mining District 

The nearest major centre is Fort Nelson, 200km to 
the northeast. Mackenzie, at the south end of Williston 
Lake, is 280km away. On the Finlay River 30km to the south- 
west is the small Indian settlement of Fort Ware, downstream 
of which Cyprus Anvil is constructing a 1700m gravel air- 
strip to facilitate development of the Cirque property. 
After spring breakup, barges run from Mackenzie to the 
north end of Williston Lake. Riverboats are used from there 
upstream to Fort Ware. 

Access to the Yule claims is by helicopter, which is 
permanently based at Fort Nelson and Mackenzie. In 1980 
the Riocanex exploration camp was situated at Pretzel Lake 
25km south of the property. 
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3 .  TOPOGRAPHY & VEGETATION 

The area is mountainous and elevations range from 
1200m to over 2100m above sea level. Much of the area 
is above tree line and is covered by alpine meadows or 
scree where the slopes are steeper. Lower slopes and 
valley bottoms are forested with spruce and alder. 

4 .  HISTORY & PREVIOUS WORK 

In 1 9 7 7  Cyprus Anvil and Hudson's Bay Oil and Gas 

discovered barite-pyrite-sphalerite-galena mineralization 
south of the Kwadacha River. This deposit, the Cirque, 
was drilled by them in 1978 ,  1 9 7 9  and 1 9 8 0 .  

Riocanex staked the adjacent Yule claims in 1 9 7 8  

following a regional exploration programme. The 1 9 7 9  Rio- 
canex programme involved some reconnaissance rapping and 
minor geochemical soil sampling. 

There has been geological mapping on a scale of 
1:125,000 by the G.S.C. (Gabrielse, 1 9 7 7 ;  Taylor, 1 9 7 9 ) .  

MacIntyre ( 1 9 8 0 )  has mapped the belt on a scale of 
1:250,000 for the B.C. Ministry of Energy of Mines and 
Petroleum Resources. 
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5. WORK PERFORMED IN 1980 

The 1980 Riocanex exploration programme comprised 
complete 1:10,000 geological mapping of the property, 
soil sampling, in which 2703  soil samples were collected, 
and minor orientation geophysics (horizontal loop EM). 

6 .  PERSONS EMPLOYED 

Geological mapping was by J.F.H. Thompson. 
P.D. McCarthy led the silt sampling team of four. 
C.J. Campbell managed the orientation geophysics. The pro- 
gramme was under the field supvision of G.D. Hodgson. 

Northern Mountain Helicopters, Ltd., of Prince George, 
provided helicopter support. 
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7. GEOLOGY 
7.1 Regional Stratigraphy 

Little work has been done in the area and the reader 
is referred to G.S.C. Open Files 4 8 3  (Gabrielse, 1977) 
and 606 (Taylor, 1979) for more information on regional 
geology. D.G. MacIntyre (1980) of B.C. Ministry of Energy, 
Mines & Petroleum Resources has released a compilation map. 
Several informal field names are introduced below. 

Cliff-forming Cambrian limestones west of the Yule 
claims are the oldest rocks exposed in the area. Talcy- 
lime shales and shaly-banded limestones of the Cambro- 
Ordovician Kechika Group are probably unconformably over- 
lain by black calcareous shales of the Ordovician-Silurian 
Road River Group. Although the predominant Ordovician litho- 
logy is a black, carbonaceous, limy shale that commonly 
bears graptolites, a local facies variation of the Road 
River rocks is the Del Creek Formation, a hematitic silt- , 

stone with associated agglomerates. Above the shales is 
the Silurian Nep Formation, a distinctive grey micrite 
commonly associated with chert bands. An unconformity 
locally cuts the Nep Formation out of the succession and 
the overlying tan-weathering Silurian Muskwa siltstones 
are distinguished by the presence of intense bioturbation. 
Eastwards these silts are represented by a variable sand 
facies. 

Thickly-bedded grey limestones lie above the Silurian 
south of the Paul River. The unit represents a reefal 
buildup on the edge of a middle Devonian shale basin.. 
Elsewhere, e.g., along the east of the Yule claims, these 
limestones are reduced and are represented largely by debris 
flows and breccias. The Devonian Black Clastics comprise 
a lower silty shale unit, a middle unit of calcareous and 
siliceous shales, and an upper, coarser, black clastic 
unit. Barite-Pb-Zn-Ag mineralization is thought to occur 
between the lower and central units. 



The youngest rocks in the area are Permo-Triassic 
silty shales. These are fault-bounded and their relation- 
ship to older units is not known. 

7.2 Property Geology 
The Yule claims are underlain by shales, cherts, silt- 

stones and limestones of Ordovician to Devonian age (see 
Dwg. G - 8 8 0 2 ) .  Structure is important in the distribution 
of the stratigraphic units, and thrusting tectonics domin- 
ates the geology. Each thrust brings older units from the 
southwest against and over younger rocks. Several of the 
thrust slices may be overturned. 

The Road River Group: The Road River sediments on 
the Yule claimes have been divided into three units: 

(iii) Muskwa siltstones (Silurian) 
(ii) Nep limestones and cherts (Silurian) 
(i) Road River black shales (Ordovician) 

(i) Road River shales: The shale facies varies 
in colour from grey to black, but locally displays a light 
grey-to-silver weathering colour. This is a reflection 
of composition and cleavage surface/bedding surface inter- 
section angles. Compositionally, the facies varies from 
paper- or chip-shale to more massive siliceous shale and 
chert. Limestone beds, from lm - 1Om thick, occur towards 
the base of the shale unit. These limestones commonly con- 
tain sedimentary structures providing definitive 'Iway-up'I 
criteria. Ordovician graptolites are locally present 
throughout the shale sequence. 

(ii) Nep formation: The Road River shales pass 
conformably up into a unit of micritic limestone inter- 
bedded with chert. Siltstone containing shale pods and 
lenses may occur within this unit. Monograptids are found 
within the siltstones indicating a Silurian age. 
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(iii) Muskwa Siltstones: Cropping out predominantly 
in the central and western parts of the property, these 
Silurian age siltstones are characteristically resistant. 
They vary from uniform silty flagstones to highly biotur- 
bated, tan-weathering dolomitic siltstones containing 
numerous worm burrows and spiral feeding trails. The flag- 
stones contain monograptids and rare cyrtograptids con- 
firming a Silurian age. Calcareous concretions up to lm 
across occur in beds, and hematite or pyrite nodules are 
locally abundant. 

Devonian: Devonian shales outcrop in the two main 
creeks draining the property and also underlie the ridge 
in the southern part of the claims. From relationships 
seen elsewhere, these shales locally lie directly on the 
Silurian siltstones, but along the eastern margin of the 
Yule claims, middle Devonian debris flows and reefal lime- 
stones overlie the Silurian rocks. Work in 1980 has 
enabled a 4-fold subdivision of the Devonian shales on the 
Yule claims: 

(iv) Gunsteel shales 
(iii) Active Zone 
(ii) Akie shales 
(i) Kwadacha limestone 

(i) Kwadacha limestone: Cliff-forming middle Devon- 
ian limestone lies along the eastern margins of the Yule 
claims overlying the Silurian siltstones. Two-hole crin- 
oids, corals and stromatoporoids are present in the 
limestone. 

(ii) Akie shales: The Akie shales overlying the 
Devonian limestone consist of a pyritic, hematitic-stained 
shale, locally calcareous and silty to the south, but 
becoming cherty northwards. 
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(iii) Active Zone: The black shales of the Active 
Zone are recognized by the presence of barite and laminated 
pyrite. Barite mainly occurs in beds of 20% - 50% blebs. 
A minor pyritic shale unit occurs above the barite-bearing 
shale. The Active Zone hosts the Ag-Fb-Zn mineralization 
on the Cirque property southeast of the Yule claims. Only 
unmineralized massive bedded barite float has been found. 

(iv) Gunsteel shales: The Gunsteel shales overlie 
the Active Zone. They consist of a laminated calcareous 
shale, a uniform grey shale or siliceous shale, porcel- 
lanite or chert. 

7.3 Structure 
A series of thrust faults, trending NW-SE and dipping 

steeply to the southwest, have brought Ordovician and Silur- 
ian rocks over Devonian units. 

Three thrusts have been mapped along the western 
margins of the property and, in the central part of the 
claim group, the one major thrust appears to splay north- 
wards into several smaller thrusts with imbricate fault 
slices exposed in cliff faces. Upright, tight folds, 
rather than thrusts, dominate the eastern margins of the 
property. 

Discordant normal faults dissect the geology. These 
faults trend NE-SW, at right angles to the regional grain 
of the country. 

7.4 Mineralization 
No galena or sphalerite has been discovered on the 

property. Malachite is associated with a quartz pod in 
Ordovician rocks on the western margin of the property. 
Devonian laminated pyritic shales are exposed locally in 
the creek beds. They are, in part, associated with bedded 
barite float. Thinly-bedded barite outcrops on the ridge 
in the south of the claim group. The barite is no more 
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7.4 Mineralization (Cont'd) 
than lm thick and is associated with black shales, but 
outcrop is poor and it is not known whether the barite is 
part of the Road River Group. Silurian Muskwa siltstones 
outcrop nearby and Ordovician barite is known from else- 
where in the area. 

8. GEOCHEMISTRY 

8.1 Objectives 
The Yule claims were staked to cover Devonian shales, 

extending northwestward from the Cirque property where 
stream silt sampling in 1978 had produced anomalous results 
in lead. The objective of the 1980 programme was to soil 
sample the NW-SE trending shale belts on the property. 
The major creek draining the east side of the claim group 
is called No81 Creek -- that draining the west side is 
Christmas Creek, and the ridge in the southern part of the ; 
property has been named China Ridge. 
8.2 Procedure 

2703 soil samples were collected on the Yule claims 
in 1980 (DWG. GC-8807). Two base lines were established 
parallel to strike, and samples were taken at 40m intervals 
on lines 200m apart, normal to strike. Where possible, 
s o i l  from the 'B' horizon was sampled. Silt samples were 
also collected where the lines crossed creeks. The Riocanex 
laboratory in North Vancouver analysed the samples for Ag, 
Pb, and Zn. Values greater than 0.4 ppm Ag, 50 ppm Pb, 
and 150 ppm Zn are considered anomalous. 
8.3 Results 
(a) Lead (Dwg. GC-8809) 

Two extensive anomalous areas are evident, one on 
China Ridge, and one on the west side of Noel Creek. 
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8.3 Results: (a) Lead (Cont'd) 
The China Creek anomaly is discontinuous and patchy, 

but covers an area of about 1500m x 700m. It is located 
west of the 3480 E base line, between 4200 N and 5600 N. 
It is open to the north. The highest value is 231 ppm Pb 
on line 5200 N, but the best trend is that which runs from 
about 300m west to 600m west of the 3480 E base line between 
4400 N and 5600 N, respectively. 

The Noel Creek anomaly lies east of the 5280 E base 
line, between 6200 N and 7400 N. It is about 1300m long 
and between 50m and 350m wide. The highest value is 398 ppm 
Pb on line 7000 N, and a number of other samples returned 
values in excess of 100 ppm Pb. 

Elsewhere, a sample ran 531 ppm Pb and at 4400 N/4800 E 
a value of 298 ppm PB was returned. 
(b) Silver (Dwg. GC-8808) 

China Ridge is anomalous with respect to silver, with , 

a distribution of high values similar to that for lead. 
The Noel Creek area is also high with regard to silver and 
a number of widely distributed anomalies occur. One, in 
Christmas Creek, is not associated with lead, though lamin- 
ated pyritic shales are exposed along the creek bed. Another 
anomaly, at the north end of 5280 E base line occurs at the 
top of a peak underlain by Silurian Muskwa siltstones. 
The Akie shale/Kwadacha limestone contact on the east side 
of the property is locally anomalous with respect to Ag. 
(c) Zinc (Dwg. GC-8810) 

Zinc correlates with the Noel Creek Ag-Pb anomaly 
but is low over China Ridge. An extensive zone high in Zn 
occurs downslope from the Kwadacha limestone crags on the 
east of the claims. 

R I O  TINT0 C A N A D I A N  E X P L O R A T I O N  LTD. 
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8 . 4  Discussion 
The China Ridge anomaly overlies ground where outcrop 

is non-existent. The pattern of the geochemical results 
probably reflects the underlying lithologies because over- 
burden is unlikely to the thick. 
on strike with the Cirque deposit, only 5km distant. 

China Ridge lies directly 

It is possible that the Active Zone is present under 
China Ridge and the lead geochemistry is the surface expres- 
sion of underlying metalliferous baritic shales. 

The 1980 mapping found Active Zone shales in Noel 
Creek (Dwg. G-8802). Curiously, the high soil values occur 
higher up the valley and may originate at thrust faults. 
Nevertheless, the approximate spatial association between 
high lead geochemistry and favourable geology is encouraging. 

at this time. 
The significance of isolated high values is not known 

9 .  GEOPHYSICS 

Lines 4800 N and 5000 N were completed as one hori- 
zontal loop EM traverse along China Ridge (Dwg. GP-8806). 
Several minor anomalous responses were detected: in parti- 
cular, one feature on line 5000 N with a 1:1.3 in-phase: 
quadrature ratio at 1777Hz. 
wide conductor, appearing as a vertical prism. 
The remainder of the traverse identifies several other 
responses, all typical of shallow, broad, tabular sources. 
None of these are especially conductive and may merely 
represent formational responses or, possibly faulted contacts. 

Interpretation suggests a 15m 

P I 0  TINTO C A N A D I A N  E X P L O R A T I O N  LTD. 
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10. CONCLUSIONS 

China Ridge, a NE-SW trending feature in the southern 
part of the Yule claims, is poorly understood from a geolo- 
gical standpoint because outcrop is virtually non-existent, 
It is, however, on strike with the mineralized unit on the 
adjacent Cirque property of Cyprus Anvil, and it is in part 
anomalous with respect to lead and silver in soils. The sig- 
nificance of one horizontal loop EM response on China Ridge 
is not clear, but its spatial relationship to the lead-silver 
soil anomaly is worthy of note. 

Active Zone laminated pyritic shales are exposed in 
Nogl Creek in the northeast area of the property. These are 
also spatially associated with a lead-silver soil geochem- 
ical anomaly. 
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APPENDIX I1 

Cost Statement 

RIO TINT0 CANADIAN EXPLORATION LTD. 



- 

- --. 

-. . . .. - 
. .  

CLAIM 

YULE 1 

YULE 2 

YULE 3 

YULE 4 

W L E  5 

YULE 6 

YULE 7 

YULE 8 

YULE 9 

YULE 10 

YULE 11 

YULE 12 

YULE 13 

YULE 14 

UNITS 

9 

15 

2 

18 

4 

12 

15 

6 

18 

20 

9 

3 

20 

6 

15 7 

- 

COSTS APPORTIONED 

TO CLAIMS 

GEOLOGY 

1 , 918 

3,197 

426 

3,837 

. 853 

2 , 558 
3,197 

1,279 

3,837 

4 , 263 

1,918 

6 39 

4 , 263 

1,279 

33,464 

GEOCHEM 

3,227 

5 , 379 

717 

6,455 

1,434 

4,303 

5,379 

2,152 

6,456 

7 , 172 
3,227 

1,076 

7 , 172 

2,152 

56,301 3,890 

STAKING TOTAL 

5,145 

8,576 

1,143 

10 , 292 

2 , 287 

8,320 

8,,576 

3,431 

10 , 293 

13,866 - 

6 , 953 

2,318 

15 , 454 

4,637 

101,291 

.. 

.. 



COST STATEMENT 

YULE CLAIMS 

GEOLOGY, GEOCHEMISTRY, GEOPHYSICS STAKING 

17 MAY THROUGH 14 SEPTEMBER 1980 

GENERAL COSTS 

Food & Accomodation 
16 men, 412 man days @$13 

Supplies 

Fixed Wing 
Northern Thunderbird Air 
Universal Travel 

Helicopter 
Northern Mountain, 206B, 17May-14 Sep 

104 hrs @ $305 

Fuel (camp, helicopter) 

Rental --Equipment 
. 

. &I&-. - .  
Sunrise- Rentals- chain saw, Apr9-24, 

2 wks and 1 day @ $30 wk. 
MacKenzie Building materials- 2 water 
pump Ju128-Aug 27 @ $150/mon 
9 H.P. Johnson aut board motor Jul21-Aug 20 
@ $200/mon 
Jul 21-20 @ $200/mon 

Traeger 
5x5 single side band @ $205/mon Jun6-0ct5 
Hand held portable c battery charges $525/mon 
Jun 11- Oct 10 
Light weight antenna 

$5,357 
8,595 

12,517 
86 7 

31,733 

4,094 

\ 

95 

156 

208 
208 

640 

546 
60 

1,913 
.. 



r Report Preparation 1,500 

TOTAL GENERAL COSTS $66,576 

GEOLOGY 

Salaries & Wages 
17 May-14 Sep, 16 men, 149 man days @ $50 7,450 

1,490 Benefits @ 20% 

Riocanex Equipment 
149 man days @ $3 14 7 

General Costs 
66,576 X 1491412 24,077 

TOTAL GEOLOGY COSTS $33,464 

GEOCHEMISTRY 

Salaries 61 Wages 
16 men, 17 May-21 Aug, 212 man days @ $50 10,600 

Benefits @ 20% 2,120 

636 Riocanex Equipment 212 man dyas @ $3 

Geochemical Analysis - Riocanex Lab 

1,973 soils for Pb, Zn, Ag @ $335 
568 soils for Pb, Zn @ $270 

162 silts for Pb, Zn, Ag @ $335 

1,534 
6,610 
543 

8,687 



I -  

r -  
- General Costs 

66,576 X 2121412 

TOTAL GEOCHEMISTRY COSTS 

GEOPHYSICS 

Salaries & Wages 
16 men, 17 man days @ $50 

Benefits @ 20% 

Riocanex Equipment 
Camp equipment, 17 man days @ $3 
MaxMin I1 EM, 660, 4 Days @ $12 

Rental Equipment 
Dare contractors, motoralla walkie 
2, 4 days @ $6 

General Costs 
66,576 X 171412 

.? STAKING 
-74 

I 
Salarkes ti Wages 
16 men, 34 man days @ $50 

Benefits @ 20% 

Riocanex Equipment 34 man days @ $3 

General Costs 
66,576 X 341412 

TOTAL STAKING COSTS 

TOTAL COSTS 

$51 
48 - 

talkies 

34,258 

850 

170 

99 

24 

2,747 

1,700 

340 

102 

5,494 

$56 , 301 

$ .3,890 

$ 7,636 

$101,291 



APPENDIX 111 

Certificate 

RIO TINT0 CANADIAN EXPLORATION LTD. 



CERTIFICATE 

\ 

I, Geoffrey David Hodgson, with business address in 
Vancouver, British Columbia, and residential address in 
North Vancouver, British Columbia, do hereby declare 

1. I am a geologist employed by Rio Tinto Canadian 
Exploration Limited, 

2. I graduated from Exeter University, U.K., in 1972 with 
a BSc (Hons.) degree in geology. 

3 .  I graduated from the University of Alberta in 1976 vith 
an MSc degree in geology. 

4 ,  I am a Professional Geologist with the Association of 
fessional Engineers, Geologists and Geophysicists 

;* 

5, From 1970 to 1980 I have been employed on both a 
temporary and full-time basis by the Geological Survey 
of Greenland, Research Council of Alberta, University 
of Alberta, Cominco Ltd., and Riocanex Ltd. 

Respectfully submitted, 

G.D. Hodgson 

.. .. ,_ . . . .  
















