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SUMMARY

A diamond drilling program waé conducted on the Abbey claim group between
April 9 and May 10, 1980 and consisted of 624.5 m (2049 ft) in 4 holes. The drilling
confirmed that the stratigraphfc unit hosting the Howards Pass deposits, the
Ordovician-Silurian Howards Pass Formation, extends along strike through the Abbey
claim group, where it thickens as the Abbey Sub-basin. The holes tested conductive
zones on three drill sections (grid lines 1600W, 5600W, and 11600W) but encountered

only unmineralized graphitic and siliceous mudstone.

Respectfully submitted,
ARCHER, CATHRO & ASSOCIATES LIMITED,

R.J. Cathro, B.A.Sc., P.Eng.



INTRODUCTION

The Abbey claim group was staked in 1977 by Archer, Cathro & Associates Limited
on behalf of Itsi Joint Venture ( St. Joseph Exp]orationittd., Union 011 Co. of
Canada Ltd. and Aquitaine Company.of Canada Ltd.). It was staked over the strike
extension of an Ordovician to Devonian age black sha]e'KHowards Pass Formation)
that hosts important stratiform zinc-lead deposits (XY and Anniv) on the adjacent
property of Placer Development and U.S. Steel (Howards Pass property).

Previous work on the Abbey claims has consisted of geological mapping and
geochemical sémp]ing in 1977, and EM surveys in 1978 and 1980. (Cathro, 1978a and
1978b). This work identified the position of the favourable black shale unit under
an extensive overburden and vegetation cover for a length of about 18 km along the
floor and lower slopes of a wide valley. In addition, it had shown the presence of
strong EM conductors within the shale, which were interpreted as being caused, in
part, by carbonaceous graphitic horizons. These EM conductors were considered as
valid exploration targets because the Howards Pass deposits are associated with
carbonaceous portions of the shale unit. The 1980 drill program was conducted to
test these EM conductors for zinc-lead content and provide needed stratigraphic
information. Since only four holes were drilled on three sections, the 1980
program can be only considered as the first stage in ongoing exploration of the belt.
This report does not discuss the geophysical survey.

Because the mineral potential of the Abbey claim group is based primarily on
its stratigraphic similarity and strike relationship to the Howards Pass property,
and because the Howards Pass deposits are in many ways unique, the Abbey program
depends heavily on correlation with these deposits. This }eport draws heavily on

detailed stratigraphic studies on the Howards Pass property that form part of a



recently completed Ph.D. thesis at the University of B.C. by John Morganti, (Morganti,
1979).

LOGISTICS

The drilling was performed by Amity Drilling Ltd. of Whitehorse, using a
Longyear 34 machine. The drill was airlifted by ski-equipped DeHavilland Otter and
Pilatus Porter aircraft from the Canol Road to Cominco Lake, and by Hughes 500C
helicopter between drill sites. Geographic locations for the 1980 holes are listed

below and b]otted on Figure 1 {(in nocket).

Collar
Locatign (m) Elevation - Depth
Hole Start - Finish N W Dip (ft.) Azimuth  (m) (ft)
80A1 April 9 April 21 418N 5604 -60 4370 035 198.5 651
80A2 April 23 April 26 057S 1581 -60 4100 032 103.0 338
80A3 April 26 May 4 025N 1610 -50 4125 032 202.5 665
80A4 May 6 May 10 584S 11586 -60 4500 032 120.5 395

624.5 2049

The”hoies were drilled NQ size (4.8 cmor 1 7/8 incheé core diameter) ekcept
when forced by bad ground conditions to reduce to BQ size (3.7 cm or 1 7/16 inches
core diameter) for the last 24.5 m (80 ft) of Hole 1 and the last 137.0 m (450 ft)
6f Hole 3. As shown below, all holes flattened substantially, which is normal in

sedimentary rocks:



Hole Di
Collar Bottom
1 -60 -33
2 -60 -47
3 -50 -14
4 -60 -40

Horizontal deflection was not measured.

Core recovery was fairly good except in occasional thin fault zones. Prod-
uctivity was only average. It was poorest in the relatively hard, siliceous shale
in Hole 1 but was improved subsequently by changing to a different type of diamond
bit. Extra contractor charges above the contract footage price consisted mainly
of waterline maintenance, mud mixing and washing cave. These charges were normal
and not excessive. The only delays were for frozen waterlines on two occasions
and waiting for parts in connection with one mechanical problem. The waterlines
ranged from 1200 m with two coil stoves for Hole 1, to 125 m with one stove for
Holes 2 and 3, to 1000 m with 3 stoves for Hole 4. The coil stoves were fueled with
propane and consumed sixty 100 1b bottles during the drill program.

The drilling was supervised by senior geologist Uwe Schmidt, assisted by Grant
Abbott (for 4 days) and Mike Phillips (in Whitehorse) under the overall supervision
of the writer.

The core is stored at the DIAND core library in Whitehorse.

A Hughes 500C helicopter was chartered from Trans North Turbo Air, Whitehorse
and was based at the Cominco Lake éamp throughout the job. A total of 126.1 hoﬁrs
“were flown, of which 29.7 hours were applied to linecutting and geophysical surveys,
61.3 hours were flown in support of drilling, and 35.1 hours were required for drill

mobilization and demobilization.



CLAIM STATUS, LOCATION AND ACCESS

The Abbey claim group is a contiguous, rectangular block of 198 claims
oriented northwest along the regional trend. Prior to the filing of this report

for assessment credit, the expiry dates and other claim details were as follows:

Claims No. Tag_Numbers Expiry Date

Abbey 1-99 99 YA20951-YA21049 13 July, 1980
101 1 YA21051 13 July, 1980
103 1 YA21053 13 July, 1980
105 1 YA21055 10 April, 1981
107 1 YA21057 10 April, 1981
109 1 YA21059 " 10 April, 1981
11 V 1 YA21061 10 April, 1981
113-128 16 YA21063-YA21078 13 July, 1980
136-185 50 YA21086-YA21135 13 July, 1980
187 1 YA21137 13 July, 1980
189 1 YA21139 13 July, 1980
191 1 YA21141 13 July, 1980
193 1 YA21143 13 July, 1980
195 1 YA21145 13 July, 1980
197 1 YA21147 : 13 July, 1980
199 1 YA21149 13 July, 1980
201-216 16 YA21653-YA21668 5 August, 1980
217-220 _ 4 YA54463-YA54466 10 April, 1981

‘ 198

The property is centered at latitude 62°40'N and longitude 129°56'W, straddling
the boundary between claim sheets 1051/12 and 105J4/9, as shown in Figure 1 (in
pocket). Cominco Lake is approximately 170 km by air northeast of Ross River and

73 km east of the Twin Creek airstrip on the North Canol Road.



'REGIONAL GEOLOGY

The preliminary geology of the claim group has been described and discussed
in previous assessment reports on the property by the writer (Cathro, 1978a and
1978b). In summary, a southwesterly-dipping sequence ranging from Cambro-Ordovician
to Upper Devonian-Mississippian in age trends northwesterly through the property.
It is bounded on the northeast side by a normal fault that strikes sub-parallel to
the formational trends. This fault juxtaposes Devono-Mississippian rocks an-the
northeast side against Cambro-Ordovician rocks on the southwest side. This fault
is an important structure that crosses the normal regional structural trend at a
shallow angle. Morganti believes that the belt of rocks passing through the Howards
Pass property and Abbey group can be traced for a total length of 220 km to Flat
Lakes at a trend of 300°, as shown on Figure 2 on the following page.

Table 1 on page 7, which is modified slightly from Morganti's Table 111-1,
p 92, shows the stratigraphic units recognized on the Howards Pass property to the
southeast. For uniformity, this report will attempt to correlate the Abbey geology

with Morganti's section.
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According to Morganti, all zinc-lead mineralization on the}Howafds Pass
property is contained within the Howards Pass Formation, a black shale member that,
together with his Flaggy Mudstone.Formation, is generally referrred to in regional
exploration throughout Selwyn Basin as the Road River Formation. The Howards Pass
Formation consists of a homogeneous sequence of carbonaceous and siliceous
mudstone that were laid down slowly and quietly in deep-water conditions within
a starved -basin. This "black shale" sequence displays local thickening, Which
Morganfi termé "sub-basins", along the base of slope parallel to the edge of- a
carbonate platform that lay to the northeast (Figure 2). This local thickening is
interpreted as following an older regional lineation, possib]y related to a fault-
bounded trough.

The zinc-lead mineralization occurs in the sub-basins within a distincitve
cyclical unit of intercalated carbonaceous mudstone, limestone and chert that
Morganti has termed the "Active Member". Work to date on the Howards Pass property
has outlined three deposits, or sub-basins, named from southeast to northwest XY,
Anniv and OP. Their location relative to the Abbey claims is shown on Figure 2.

The Howards Pass mineralization differs from other sha]e-hoSted deposits
in the Selwyn Basin in showing virtually no mineral zoning, alteration, or
obvious spatial relationship to a geothermal or hydrothermal system, Sphalerite
and galena have apparently precipitated as sedimentary intercalations with the other
rock constituents and, except for the presence of the sulphide minerals, the
mudstone hosting the deposit is indistinguishable from Road River .carbonaceous
.. ... mudstone elsewhere in the Selwyn Basin.

The Howards Pass deposits are associated with a strona oraanic carbon (araphite)

content. which is generally interbreted as indicatina the presence of decaying
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Figure 2. Lithofacies time-slice interpretation for the eastern Selwyn Basis

during deposition of the Howards Pass formation in the Nahann1 map-area.
Arrows indicate the direction of sediment transport.
(from Morganti, 1979, Figure 111-3, p 100)
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organic matter. This probably served as a nutrient source for bacterial reduction
of sulphate in seawater during diagenesis. The graphite produces strong EM
conductors. Figures 3 to 5 on the following pages are detailed stratigraphic

sections for Morganti's three subdivisions of the "Road River Formation”.



230 0 m

-11-

10b (flaggy mudstone formation)

10a-5 (upper siliceous mudstone member) -
laminated, siliceous carbonaceous
mudstone with abundant limestone
coricretions, and a graptolite zone 1 m
thick occurring near the top of the
member.

10a-4 (active member) - intercalated
mudstone, limestone and chert with
economically signiticant amounts of Zn
and Pb with a poorly preserved
graptolite horizon.

10a-3 (lower cherty mudstone member) -
massive, carbonaceous siliceous mudstone
with blocky fracture and up to 12% C(org)'

10a-2 (calcareous mudstcne member) -
calcareous carbonaceous mudstone with
0.2 m graptolite zone.

10a-1 (pyritic silceous shale) - siliceous
* carbonaceous fissile shale with common
pyrite concretions.

Figure 3.

tion showing the various members.

7b-3 (transition formation)

Composite stratigraphic section of the Howards Pass forma-

(From Moraanti. 1979. .Fiaure 11-8, p.30)
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Upper chert formation, containing calcare-
ous, carbonaceous chert with clay clasts.

Carbonaceous fetid limestone with abundant
hurrows.

Intercalated carbonaceous mudstone and non-
carbonaceous mudstone with local siltstone
lenses containing barite concretions.

Dark grey, carbonaceous mudstone, laminae
are 0.5 to 3 cm thick.

Intercalated laminae of carbonaceous and
ncn-carbonaceous mudstone.

Buft weathering quartz-muscovite siltstone.

Intercalated laminae of carbonaceous and
non-carbonaceus mudstone.

Laminated, carbonaceous mudstone.

Intercalated carbonaceous and non-carbona-
ceous mudstone.

Slightly calcareous, carbonaceous and
non-carbonaceous mudstone.

Intercalated laminae of carbonaceous and
non-carbcnaceous mudstone.

Laminated, carbonaceous mudstone.

Howards Pass formation - upper siliceous
mudstone member, laminated carbonaceous
mudstone.

Figure 4, . Composite stratigraphic section for the flaggy
mudstone formation. (From Morganti, 1979, Figure 11-20, p.61)
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Iron Creek formation - massive carbonaceous
mudstone to siltstone.

unconformity

L}

Upper chert containing carbonaceous chert
with beds ranging from 2 to 10 c¢m, but is
locally massive.

Siliceous carbonaceous mudstone with cherty
T Y T mudstone occurring locally. Minor bulbous
™ 1t T flute casts are present in silty portions.

:
1
s

Lower chert containing carbonaceous chert
I with beds ranging from 2 to 10 c¢m thick.

T 1 T
) S S G
T 1T 1
I T 1T T
) S S
I 1 1
) G Gl {
D G S S
T 1 T
T 1T T 1
N S S &
) S SN S §
T ) B 3
- TC§f1J Shg:?ylca]c?regusi cay?onaceous chert
(=Y B! .
s > with clay clasts locally
o 117 _ o
L1 17 Flaggy mudstone formation (fetid limestone

‘:gé}fi&ileE;j unit) containing dark grey fetid limestone

with abundant burrows.

Figure 5. Composite stratigraphic section for the upper chert
formation. (From Morganti, 1979, Figure 11-23, p. 69).
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GEOLOGY OF THE ABBEY CLAIMS

The geology as previously mapped from the Timited outcrop near the claims is
shown on Figure 1 (in pocket), together with the 1980 hole locations and the
geophysical grid.

As mentioned previously, the four holes drilled in 1980 tested EM conductors
interpreted to be underlain by the Howards Pass Formation. Cross-sections through
the four holes are plotted on Figures 6 to 8 inclusive on the following pages.

A tentative stratigraphic correlation is shown on Figure 9, on page 18. Drill
hole logs are appended at the end of this report.

Hole 89A1 was collared about 125 m horizontally from and drilled towards the
interpreted contact of the Rabbitkettle Formation limestone on Line 5600W. It
intersected a calcareous mudstone that is correlated with Morganti's calcareous
mudstone member (10a-2). At about 122 m (400 ft), it passed into a pyritic,
siliceous shale that correlates well with Morganti's unit 10a-1. No repetition
of the section was observed and the base of the Howards Pass Formation was not
reached. The section cut in this hole is apparently at least 150 m thick, which
is thicker than the equivalent section reported by Morganti on the Howards Pass
property.

Hole 80A1 tested part of the interpreted EM conductor on this line, as shown
aon Figure 6. A second hole was planned for this line, to be collared at about
225N, but this hole had to be deferred for budgetary reasons. That hole is still
necessary to test the upper part of the Howards Pass Formation and the main part
of the conductor.

Holes 80A2 and 80A3 were drilled on Line 1600W to test a strong conductor

near Cominco Lake. The initial hole on this section (2) was collared in the
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interpreted hanging wall of a gently-dipping conductor in order to intersect the
upper part of the Howards Pass Formation and the contact with unit 10b. This was
not achieved because the interpreted attitude of the conductor proved wrong (see
Figure 7). Hole 80A2 and the top of Hole 80A3 intersected chert pebble conglomerate
of the Black Clastic Group (unit:18b). Hole 80A3 then crossed a fault and
intersected a graphitic cherty mudstone that explained the conductor. This unit
can not be definitely correlated with Morgani's section but is tentatively assigned
to the Howards Pass Formation. )

Hole 80A4 had to be located at the northwest end of the property in order
to earn assessment credit for that part of the claim group. A strong conductor
on Line 11600, an area with relatively better geological control, was selected
for testing. This hole collared in Flaggy Mudstone Fm. (unit 10b) and, at
35 m (115 ft),penetrated into Morganti's upper siliceous mudstone member of the
Howards Pass Formation (unit 10a5), which contained enough graphite to explain
the conductor, as shown on Figure 8. A second hole will be required on this line

to test the lower and central portions of the Howards Pass Formation.

CONCLUSIONS AND RECOMMENDATIONS

The 1980 drilling, although inadequate to fully test the potential of the
Howards Pass Formation on the Abbey claim group, failed to intersect zinc-lead
mineralization. However, the drilling did show that the Howards Pass Formation
extends through the Abbey group and that it is basically similar in 1ithology and
thickness on the Abbey group as at the Howards Pass deposits. Since it is known
to be less than 100 m thick where it is relatively well-exposed on a ridge between

the Abbey group and the OP deposit, it is apparent that a local thickening of the
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Howards Pass Formation is present on the Abbey group.

These local thicker zones, referred to by Morganti as "sub-basins", are
believed by him to have an important genetic association with the mineralization
that is localized within them on the Howards Pass property. Since the Abbey Sub-
basin is situated on strike along the same linear belt of sub-basins hosting
important deposits on the Howards Pass property, it seems reasonable to conclude
that further drilling is justified on the Abbey group in future to determine if
Morganti's mineralized Active Member is also present.

Since overburden in the four 1980 holes was relatively shallow and a previous
soil geochemical survey of the claim group for lead and zinc failed to indicate an
anomalous area, any mineralized zones on the property must either (a) fail to
subcrop (blind deposits), or (b) reach bedrock surface beneath a Tocal deep
depression fij]ed with glacial till that inhibits geochemical dispersion. Since
most of the surface of the property consists of gentle, low knolls and wide shallow
valleys and is heavily vegetated, the depth of overburden is impossible to estimate.

A11 of the 1980 core should be geochemically assayed to determine if any
horizons are enriched in zinc or lead and to provide a correlation with the geochemical

data, including organic carbon content provided by Morganti.

Respectfully submitted,
ARCHER, CATHRO & ASSOCIATES LIMITED,

gele

RJC/jm R.J. Cathro, B.A.Sc., P.Eng.
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N\ SCALE 110,000,000
18 100 0 km
| oawSoR KENO HILL N RECENT UPPER CAMBRIAN TO ORDOVICIAN LEGEND ¢
! MAYO _ . v [ light bluish-grey weathering, black sooty chert, cherty argillite, light RABBITKETTLE FORMATION et e s e IGURE |
¢ map AREA Q unconsolidated alluvial ond fluvial fill “8b|,2 bluish-grey and locally rusty-brown weathering, dark grey and black _ _ , : . : :
/ \ ne L silty shale; chert grit, chert pebble conglomerate ; dark grey bedded 7b wavy banded silty limestone, resistant, light grey, yellowish G 1980 Diamond Drill Hole ARCHER, CATHRO & ASSOCIATES LTD
] & barite near top of unit, may locally include younger clastic rocks of | or brownish-grey weathering, thinly and irregularly bedded
/ .o \ CRETACEOUS the Imperial Formation o EM 16 Survey line
" CARMACKS . e ORDOVICIAN TO MIDDLE DEVONIAN . C OMF /LA 7' / ON MAF
Big oo WIVER \Qp K granitic stocks and quartz - feldspar porphyry dikes, mostly quartz " " LLCIDAMARLLASANMERAEONL . MAXMIN I Survey line
a'e G g R i ROAD RIVER FORMATION
;11[53 % Lo monzonite in composition FLAGGY MUDSTONE FORMATION . : piact ossurned
y .1 resistant, orange to tan weathering, chippy mudstone , variably dolomitic Suiman s ik e el ABBEY CLA'MS
[' JS»?(!'#!EON RO S i UPPER DEVONIAN OR MISSISSIPPIAN 10b and pyritic silty mudstone, irregular flaser bedding characteristic
W a . L SRS T interpreted foult
PP BLACK CLASTIC GROUP HOWARD PASS FORMATION
Z___ YUKON wfﬁo'i____ st dark grey, brown, blue or black weathering recessive carbonaceous ITS' JOINT VENTURE
“TBe 7" - o oy [— resistant, brown weathering chert gril, sondstone, shale 10a black shale, mudstone, cherty argillite, coarse grained black limestone, E claim post
ATLIN 18b3 a central siliceous zone is host to the Howard Pass zinc-lead deposits
HAINES

area containing small scatlered outcrops or an
abundance of residual rock fragments in soil

Drainage map prepared manually from uncorrected photo mosaic

HOWARD PASS DISTRICT, Y.T
SCALE  1:25,000

2000 metres

To accompany a report dated June, 1980
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