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A. SUMMARY

The 1984 reconnaissance soil geochemistry, geoclogy and
prospecting surveys defined an 800 by 500 metre zone of
Cu, Zn, Ag soil ancmalies gverlying a sedimentary window
within the Rossland volcanic Formation. The gecological
setting is similar to that of a "Primitive-Type" ZIn-Cu

tAg=Au) massive sulphide environment of deposition.

Prospecting and trenching failed to detect any copper,
zinc or silver mineralization in the argillite window.
The argillite unit contains anomalous levels of Cu, Zn
and Ag.



E.

CONCLUSIONS AND RECOMMENDATIONS

A 1984, 10.25 line kilometre reconnaissance soil survey
shows ancmalous Cu, Zn and Ag soil values over an 800

by 500 metre area at the headwaters of Kelly Creek. The
soil anomaly is underlain by a window of argillaceous
strata and intercalated siltstone/tuff horizons. The
surrounding area is dominated by Rossland Formation
volecanie terrain consisting of augite and augite-feldspar
porphyry flows, pyroclastic rocks and agglomerate.

A surveyed grid should be established over the ROVA claims.
A programme of detailed geological mapping, magnetometer
and VLF-EM surveying should be completed over the grid area.
The 1984 trenching programme failed to expose any amount

of "fresh" rock. A 3-hole, 400 metre diamond drill programme
is suggested. Alternatively, a percussion drill programme
could be utilized. Due to the presence of highly fractured
argillaceous rocks, this would be, by far, the least
expensive method of testing for a shallow target. The
disadvantage with percussion drilling, however, is the

loss of structural data that would be obtained with a
diamond drill.



C. INTRODUCTION

The NOVA 1 and 2 claims were staked for Billiton Canada
Ltd. in October, 1984. Reconnaissance soil survey lines
were established across the property and 355 soil samples
were obtained. Reconnaissance geclogical and prospecting
surveys defined a sedimentary/volcanic contact on the
claims. Subsequently, a bulldozer trenching programme was
completed over anomalous areas. The 1984 expenditures on

the KELLY CREEK property were 518,000.00.

D. LOCATION AND ACCESS

The NOVA claims are situated at the headwaters of Kelly
Creek, south of Mt. Kelly and east of Fruitvale, B.C. (Map

. Sheet 82F/3), in the southeast corner of the province
(Figure 1). Access to the claims is by four, 8-=km gravel
roads, branching off Highway 3B. Three of these roads are
in good condition. They branch off Highway 3B at Fruitvale,
Query Creek and Meadows (Archibald Creek). The fourth road,
branching off Highway 3B at Park Siding (Atco Sawmill), is
in poorer condition. The property is approximately 25 road
kilometres from the smelter at Trail, B.C.

E. PHYSIOGRAPHY AND VEGETATION

Elevations over the NOVA claims range from 1955 metres
(6411 feet) on Mt. Kelly, to 1433 metres (4700 feet) at
the south end of the claims in the Kelly Creek valley.
Cliffs are rare. Basalt flows form gently rounded terrain,
with small steppes cascading down hillsides at higher
elevations. Most of the area below 1800 metres is well- |
forested, with pine, spruce and larch and low-lying alder
brush. Above 1B00 metres elevation, shork grasses,sparse,

stunted pines and alder brush dominate the landscape.
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F. PROPERTY HISTORY

A Billiton Canada Ltd. 1982 and 1983 stream sediment
sampling survey identified anomalous Zn and Cu values

{1930 ppm and 103 ppm, respectively) near the headwaters

of Kelly Creek. Prospecting over the area showed a

volcanic-sedimentary contact with disseminated pyrite
and pyrrhotite. The NOVA claims were staked for Billiton
Canada Ltd. in October, 1984 (Figure 2).

CLAIM NAME FECORD NO. NO. OF UKITS DATE OF RECORD
NOVA 1 3859 10 October 19/84
NOVA 2 3900 20 October 19/84

G. REGIONAL GEOLOGY

lI

Lithology

Regionally, the area is underlain by Lower Jurassic
Sinemurian beds and the Rossland Formation. The

rocks flank the west side of the Kootenay Arc (Figure
3). Impure grey sandstone and intercalated argillite
beds, massive sandstone with argillaceous partings

and some banded siltstone and bedded tuff, forming the
"Sinemurian Beds", lie mostly north of the Kelly Creek
drainage basin. Locally, slaty argillite is more
abundant and in some places, the argillite is limy.
The upper part of this sedimentary succession is
characterized by increasing proportions of lavas and
pyroclastic rocks. Exposed thickness of these beds
has been estimated at 1070 metres (3500 feet).

Sinemurian beds are overlain by volcanic and minor
intercalated sedimentary rocks of the Rossland Formation.
Regionally, the Rossland Formation consists mainly of
lava flows of andesitic to basaltic composition.

Flows are most often agglomeratic, with pyroclastic

matrix material. Rocks are predominantly dark green
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or grey-green. A few contain small feldspar pheno-
crysts. In the Mt. Kelly area, where the formaticon
was formerly mapped as Beaver Mountain Formation,

dark green augite and augite-feldspar porphyry flows,
breccias and agglomerates are predominant. Some of
these augite porphyries are thought to be intrusive.
Thickness of the Rossland veolcanic rocks is considered
to be a few thousand metres.

Lower Jurassic volcano-sedimentary terrane has been
intruded regionally by Cretaceous Nelson plutonic

rocks that comprise the Nelson batheolith and its
satellites. Porphyritic granite is the predominant
phase. Other phases in approximate order of abundance
are guartz diocrite, guartz monzonite, diocrite, monzonite
and syenite.

2. Structure

The Sinemurian beds in the basin of Archibald Creek,
east of Mt. Kelly, form an anticline whose axial plane
strikes approximately 020°. Within the core of the
anticline, beds dip vertically. On the limbs, beds
dip steeply outward, with some reversals. Beds are
often distorted as a result of faulting. In Beaver
Creek walley, west of Mt. Kelly, Sinemurian Beds form
a southwest-plunging anticline.

A syncline identified on Mount Kelly has gently dipping
limbs formed of Rossland Formation flows and pyroclastic
rocks. The axis of the syncline plunges gently south-
west. In the area surrounding these major folds, the

attitudes of bedding planes are random and the structure
appears to be yndulating.



3. Erigin

The Lower Jurassic deposition of the Sinemurian

beds is thought to be a continuation of sedimentation
into a Paleczoic marine basin. This was followed in
late Lower Jurassie time by widespread volcanism.

The Rossland Formation was deposited in a volecanic
island environment, as evidenced by irregular inter-
calation of marine sediments with lava flows and
pyroclastic rocks. Similarly, the abundance of
tuffaceous sediments with few flows and agglomerates
within Sinemurian beds indicates a wvolcanic island
environment during time of deposition. The abundance
of guartzitic beds and occasional granitic pebbles

in agglomerate suggests a distal source for Sinemurian
beds. Pre-Jurassic paragneisses located between Grand
Forks and Christina Lake, southwest of Sinemurian Beds,

are the most likely source area.

H. EXPLORATION TARGET

The volcanic-sedimentary contact area on the NOVA claims
provides the environment typical of a "Primitive Type"

Zn=Cu (Ag=-Au) massive sulphide deposit. Examples of this
deposit type include Noranda, Kidd Creek, Flin Flon and

West Shasta. Such deposits are usuallv heosted in an area
dominated by volcaniclastic rocks and greywacke/argillite.
Their origin is within an "Island Arc" setting of deposition.

Disseminated pyrite horizons and pyrite veinlets are present
in argillite and volcanic rocks, respectively. However, no
massive sulphides are exposed on surface. Soil and streaﬁ
sediment samples, showing anomalous Zn, Cu, Ag values, may

be the result of high background metal wvalues in the argillite
or may reflect a buried massive sulphide source.
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I. 1984 WORK PROGRAMME

1. Geology and Prospecting (Figure 4)

A geological-prospecting survey undertaken in the

fall of 1984 defined a window of dominantly argillaceous
sedimentary rocks within Rossland volcanic terrane.
Situated at the headwaters of Kelly Creek, this window
stretches 1.5 km northeast by 400 to BOO metres
southeast. It may represent a period of quiescence
during the extrusion of the Rossland volecanic pile.
Regionally, the sedimentary window is situated on

the southeast limb of the major southwest trending
syncline, which passes through Mount Kelly (Figure 3).
Bedding planes show that the window is on the south-
east limb of a local anticlinal structure.

Lithologically, these sediments can be equated to
Lower Jurassic Sinemurian beds, consisting of mostly
slaty argillites with minor banded siltstone and
bedded tuff. Locally, argillites are graphitie, with
cross-cutting calcite veinlets. Bands (1 to 3 cm in
width) of disseminated pyrite have been observed within
black graphitic argillite. Lamprophyre sills and dykes
(0.5 to 5 metres in width) are present adjacent to

volcanic contact areas.

Rossland velcanic rocks form topographic highs on

the HOVA claims. Augite and augite-feldspar porphyritic
flows are evident at the wvolcanic-sedimentary contact.
Pyroclastic rocks and agglomerate ocutcrop on the slopes
of Mount Kelly and along the ridge to the southeast, I
where the Fire-Communications Tower is situated.
Veinlets containing disseminated pyrite and pyrrhotite
have been noted within volcanic rocks adjacent to the
sedimentary contact. This sulphide mineralization

contains no base or precigus metals values.
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2. Soil Geochemistry Survey

A 10.25 line kilometre reconnaissance soil geochemical
survey was established over the NOVA claims. A total
of 355 soil samples were collected from B-soil horizons,
at 50-metre intervals across the Kelly Creek valley

and the saddle between Mount Kelly and the ridge to

the southeast. BAll samples were sent to Min-En
Laboratories Ltd. in North Vancouver for analyses.

211 soils were analyzed for Cu, Pb, IZIn, Ag, using the
nitrie, perchloric digestion-atomic absorption method.
Au was analyzed in 180 samples using the atomic absorption
method. WValues for Cu, Pb, IZIn and Ag were plotted on
1:5000 scale maps and contour intervals were chosen for
each element.

Anomaly Parameters

Cu - 60-75 ppm - wWeak Pk - 40-50 ppm
76-920 ppm - moderate 51-60 ppm - weak
91-105 ppm - strong Z61 ppm - moderate
Z 106 ppm
Zn - 250-450 ppm - weak Ag - 1l.2-2.2 ppm - wWeak
451-650 ppm - moderate 2.3-3.2 ppm - moderate
651-850 ppm — strong 3.3-4.2 ppm - strong
=851 ppm Z 4.3 ppm

Au values were insignificant and therefore they were
not plotted.

2a. Soil Geochemistry Results

Cu = strong ancmalous results

(Figure 5) 1. in centre of sedimentary window between
lines K 2B and K4 (100 metres along
strike-length).

2. at eastern sedimentary / volcanic contact
between lines K 42 and K 5B (400 metres).
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- moderate anomalous results

1. surrounding the above two strong
anomalous zones.

2. isolated values across grid.

- weak anomalous results

l. in centre of sedimentary window
between lines K 3B and K 5B (600m
along-strike length) surrounding
strong anomaly and extending uphill.

2. at eastern sedimentary/volcanic
contact between lines K 4A and K 5B
(400 metres along-strike length).

3. two elongated zones in bottom of main
creek valley (may be a result of down-
slope enrichment).

4. isolated weak values in volecaniec terrain.

Pb - values are weak and isolated across most of grid.

(Figure 6)

Zn - strong anomalous results

(Figure 7) 1. in centre of sedimentary window
extending from line K3 to K 5B (B0O
metres along-strike length).

2. 1isolated wvalue at northeast end of

grid.

- weak to moderate anomalous results encompass i

strong values and blanket most of outlined

sedimentary window.

Ag - strong anomalous results

{Figure B8) 1. extending from western volcanic/

sedimentary contact to centre of
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sedimentary window (250 metres

across strike of sediments).

2. two isolated values - one at south-
western contact of sedimentary window -
one in centre of sedimentary window
near the northern end.

- moderate anomalous results surround strong ancmalies

- weak anomalous results cover the southern 3/4 of

the sedimentary window

2b. Discussion of Besults

Anomalous Cu, Zn and Ag values define a coincident
anomaly centred over the sedimentary window, as out-
lined in the geological-prospecting survey. Because
no Cu, In or Ag mineralization was found in surface
exposure, it is thought that these wvalues represent

a deeper source for mobilized elements, likely within
the sedimentary package. The poor results reflected
in Pb geochemistry may be a function of the low
mobility of the element away from the source, or may
in fact be due to the relative absence of Pb, in typical
"Primitive Type" Cu-Zn (Ag-Au) deposits.
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3. Trenching and Rock Geochemistry

S5ix bulldozer trenches totalling 350 metres in

length were established over the property in November,
1984 (Figure 4). Work was contracted out to John
Command of ¥mir, B.C., using a D-7 Caterpillar. &
total of 23 so0il samples and 30 rock samples were
collected from the trenches. All samples were shipped
to Min-En Laboratories Ltd. in North Vancouver for
geochemical analyses. Samples were analyzed for Cu,
Pb, Zn, Ag, using nitric perchloric digestion-atomic
absorption methods. Eight samples from Trench 2 were
also analyzed for Ba, using the fusion-atomic absorption
method.

. 3a, Trench 1 (Figure 9)

Situated along a former logging road crossing line K5,
Trench 1 was excavated down to a d-metre depth before
relatively fresh, black argillite was reached. Above

this, all rocks were strongly surface=leached and iron-
stained. Trench 1 is within the argillite window over

an area of anomalous Cu, Zn, Ag soil values. Cat trenching
exposed northeast trending argillite and twe lamprophyre
sills. An augite-feldspar porphyry flow was unearthed

at the northeast end of the trench. All units strike
northeast and dip gently to steeply to the southwest.

All six samples collected over the trench showed moderate
to strong anomalous Cu, Zn and weak Ag wvalues, but nothing
of even sub-economic significance. The strongest values
were obtained from surface-weathered, irnnrstained,gfey
and black argillite.
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ib. Trench 2 (Figure 9)

Trench 2 was excavated immediately west of Trench 1,
over a coincident Cu, 2n, Ag soil anomaly. Well-
fractured, slaty argillite strikes northeast and dips
gently to moderately to the southwest. Contorted
bedding is present. Weak Zn values and weak to
moderate Cu, Ag values were obtained. One sample
taken across a narrow (2 cm) white hydroxide horizon,

had strong Cu wvalues (337 ppm). A 10 cm wide siltstone/
tuff horizon had twice background Ba wvalues.

Jc. Trench 3 (Figure 10)

Trench 3 is west of Trenches 1 and 2 and is probably
underlain by basalt. No outcrop was exposed. One

20 cm surface sample and five, l-metre profile samples

were taken along the north wall of the trench. Ten
subsurface profile samples were obtained at 20 cm intervals
vertically along the south wall. Cu and Zn values show

a general increase with increasing depth in both sample
locations. Trench 2 was filled back in as part of an
ongoing reclamation agreement with the Kelly Creek

Logging Company.

3d. Trench 4 (Figure 11)

Trench 4 is near the western sedimentary/volcanic
contact. The 2- to 3-metre deep trench exposed black,
strongly-fractured and weathered argillite over a 170-
metre distance across the strike of the sedimentary
rocks. Strong iron-staining is ubiquitous. Fnurteeﬁ
chip samples taken at 10-metre intervals showed anomalous
Cu, 2n and Ag values (90-214 ppm, 515-2000 ppm and 1.7 to
3.4 ppm respectively].
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Je. Trench 5 (Figure 12)

Trench 5 is across a former cleared area off a road
switchback in the south-central portion of the
sedimentary window. The 1- to 2-metre deep trench
exposed brown to black, surface-weathered argillite,
overlying black graphitic argillite. The graphitic
argillite hosts numerous calcite-filled fractures.
Argillite strikes northeast and dips moderately to
steeply to the southwest. Four chip samples were
collected over 5-metre intervals. Moderate to strong
Cu, Zn values (108-164 ppm, 1570-2100 ppm respectively)
and weak Ag values were obtained. An B-sample soil
profile taken at the south end of Trench 5 indicates
an increase in Cu, Pb, 2Zn and Ag values with depth,
although immediate surface values are also enriched
with respect to samples taken across intervals 60 cm
below them.

3f. Trench & (Figure 13}

Trench 6 is uphill and to the west of Trench 4, adjacent
to the sedimentary/volcanic contact. It was excavated
over a former disturbed area above the Mt. Kelly access
road. The one-metre deep trench exposed black, well-
fractured argillite, exhibiting strong iron-staining.

A narrow (10 cm) siltstone/tuff horizon and a basic

dyke were also uncovered. The arglllites strike north-
west and dip gently to the northeast. Seven chip samples
were taken at 5-metre intervals along the length of the
trench. Only weak Cu, Zn and Ag values were obtained.
Four rock samples obtained from surface exposures mvér
the NOVA claims (1464-1467) showed no anomalous Cu, Pb,
Zn, Ag or Au values (Figure 4, Appendix 1).
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3g. Discussion of Results

Trenching succeeded in exposing only a small

amount of "non-surface weathered" rock. Soil

anomalies are generally underlain by weathered
argillite that contains anomalous levels of Cu,

Zn and Ag; however, in some instances, rocks

below soil anomalies are not geochemically anomalous.
Soil profiles show an increase in Cu, Pb, Zn and

Ag values, with increasing depth. These data suggest
two possible sources for soil anomalies on the property:

1. anomalous background Cu, Zn, Ag values in argillite,
unrelated to massive sulphide mineralization

2. anomalous Cu, Zn, Ag values in argillite, indicative
of a nearby massive sulphide deposit

Because large amounts of overburden, mainly in the

form of surface weathered rocks, has to be removed

during the trenching process, further extensive trenching
is not proposed. Reclamation on this property is a
necessity and would be very cost intensive, Diamond

or percussion drilling is recommended as a future tool
for subsurface exploration.

oA ——
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SALARIES

1 prospector

1 geologist -

GEOCHEMISTRY

31
8 rocks
6 rocks
198
180

rocks

soils
soils

analyzed
analyzed
analyzed
analyzed
analyzed

Sample shipment

TRANSPORTATION

Fuel

Maintenance

1984 COST STATEMENT

for
for
for
for
for

FOOD AND ACCOMMODATION

16 days @5100./day $
26 days #85150./day

Cu,Pb,Zn,Ag 8%7.20/sample
Cu,Pb,%n,Aq,Ba B513.75/sample
Cu,Pb,Zn,Aqg,Au @514.45/sample
Cu,Pb,In,Ag B55.55/sample
Cu,Pb,Zn,Aq,Au €510.30/sample

16 days X $40./man/day X 2 men

CONTRACT TREWCHING

39 cat hours €578./hr.
Mobe /Demohb

charges

MISCELLANEQUS SUPPLIES AND COMMUNICATION

REPORT PREPARATION

AND DRAFTING

RECLAMATION COSTS - 40 trees 03520./tree

SUB-TOTAL

leC0.00

3900.00

5500.00

223,20
111.60
86.70
1098.90
1854.00

240.00

3614.40

373.00

200.00
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1280.00

3042.00

236.00

3278.00

200.00

800.00

200.00

16,045.40
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1984 COST STATEMENT (cont'd.)

ADDITIONAL EXPENDITURES (not eligible for assessment)

CLAIM FEES

- Staking 30 units @545, /unit 1350.00
- Claim recording 150.00
- Assessment filing:

30 units @85100./year X 3 yrs.=9,000.00
30 units @%200./year X 1 yr. =6,000.00

—_

$15,000.00
$5.00 per $5100.00 750.00
SUB-TOTAL 2250.00

T O TAL i rsrsssssnsasansancasnssnsssis .. $18,295.40
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STATEMENT OF QUALIFICATIONS

I, Del W. Ferguson, of 3239 West King Edward Avenue, Vancouver,
B.C., certify that:

1) I am a geologist presently contracted out to Billiton Canada

Ltd., with offices at 460- 601 West Cordova Street, Vancouver,
EI-C-i-

2) I am a graduate of the University of Western Ontario (Honours
B.85¢c.,1979).

3) I have been practicing my profession since 1979.

—

-"___.-"
Del W. Fergus
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ROCE SAHMPLES

SAMPLE

L2

LOCATION

TYP=E

WIDTH

DESCRIPTION

Au

Ag

Cu

Fh

1464

1465

1466

1467

Figure 4

Line Kb
2+00E

on road

chip

chip

grab

chip

25 m

40 m

20 m

10 m

Fe-stained argillite and inter-
calated thin (1-2 em) tuff bands
numerous calcite veinlets

disseminated py <£1%

contorted, siliceous black

argillite beds and intercalated
bands of grey tuff 1 to 2% dis-
seminated pyrite-pyrrhotite
also few bands (up to 5 cm thick
of stringer pyrite & pyrrhotite
very fine-grained sulphides

augite porphyry

1% disseminated pyrite &
pyrrhotite

few guartz-carbonate wveinlets

carry specks of pyrrhotite

black argillite
bands (2 to 5 cm thick) of
disseminated pyrite & pyrrhotite

£5

£5

62

58

57

91

32

97

25

26

B0

88

BS

85

4 =
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COMPARY: BILLITON CANADA LTD.

NIK-EN LAES ICP REPORT
FTRIECT Moi §40

(ACT:E03E) .
705 WEST 15th 5T., NORTH VANCOUVER. B.C. ¥7H 172 FILE No: 4-15564
ATION: D. FERBUSON (604)980-5814 OR (604)988-4524  TYPE ROCK GEOCHEWe  DATE: DECEWBER 3, 1984
IREFORT VALUES 1N PRI A AL 3 B B CA O FE i H
TRI-7 2.5 1o1dg Fi] L] b 3180 9.9 12 197 3&BOO 2910 1210
(REPGRT VALUES (N PPRI MM HD M Wi S N T T W
TRI-7 90 b1] 191 1 1340 Pl 24 3 A ;AL ROK -
IREPORT VALUES IN PoWi 94 5
TRI=7 197 v ——

Sample Dé55riptinn= -black argillite from bottom of Trench 1

=strong,white hydroxide-coated fractures

=5 cm. bands of disseminated pyrite
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