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1.0 SUMMARY

During the 1990 summer field season a program of overburden stripping, detailed mapping 
and channel sampling was carried out to follow up the 1989 discovery of the 102-8350E gold zone 
and to test other areas where anomalous grab samples had been found along magnetically interpreted 
altered structural breaks.

Significant results from the 1990 program include a channel samplE of a silicic pyritic zone 
at 10237N, 8345E (the "102-8350" zone) which averaged 6.04 g/t Au over 5.85 metres including 8.36 
g/t Au over 3.80 metres, as well as a new showing which contained abundant native gold and assayed 
797.5 g/t Au across 0.45 metres at 8030E, 9883N (the "99-8030" zone).

Exploration work completed to date by Battle Mountain (Canada) Inc. on the Amalgamated 
Kirkland property has identified six mineralized altered structural "breaks" which can be favourably 
compared to the those at the present and past producing major gold mines along the Kirkland Lake 
Main Break and at the Upper Canada mine.

A 23 hole, 3110 metre, drill program is recommended to test the new gold discoveries and 
some unexplained geophysical anomalies.

Battle Mountain (Canada) Inc. l September, 1990
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2.0 INTRODUCTION

This report describes the results of the 1990 overburden stripping, outcrop washing, mapping, 
and channel sampling program carried out by Battle Mountain (Canada) Inc. during the 1990 field 
season from May 15 to July 25, 1990. This work was designed to follow up the 1989 discovery of the 
102-8350 gold zone and to investigate other areas where grab samples returned anomalous gold assays, 
particularly samples taken during the 1989 mapping program.

2.1 Property. Location and Access

The Amalgamated Kirkland property consists of 27 mining claims optioned by Queenston 
Mining Inc. (formerly HSK Minerals Ltd.) from Premier Exploration Inc. The property is currently 
held by Battle Mountain (Canada) Inc. as part of an option agreement with Queenston Mining Inc. 
dated June 15, 1989.

An application for lease, mining rights only, was submitted November 12, 1987.

The property is located in the Larder Lake Mining Division in the southeast quarter of Teck 
Township south and southwest of the town of Kirkland Lake (NTS 42 A/1; UTM 538800E/568600N; 
See Figure 1).

Access to the northeastern part of the property is provided by Main, Queen and Earl streets 
in the Town of Kirkland Lake and the Hunton Shaft bush road, as well as to the northwest through 
Government Road West (Chaput Hughes) and the Industrial Plaza on Highway 66.

A right of way for hydro and natural gas lines crosses the northern part of the property. The 
southwesterly flowing Murdock Creek divides the property diagonally, approximately in half.

2.2 Topography

The property consists of seventy percent low rounded knolls and ridges and thirty percent tag 
alder and black spruce swamps. Elevations range from 305 to 345 m asl. There is about thirty percent 
outcrop and relatively thin overburden of one to twenty metres over the majority of the claims.

Most of the property is covered by second growth poplar bush with local small stands of birch, 
spruce, balsam and pine.

Battle Mountain (Canada) Inc. 2 September, 1990
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3.0 PREVIOUS WORK

The Amalgamated Kirkland property has had a long history of exploration. Numerous 
programs consisting of geological mapping, hand and power trenching, geochemical sampling, 
geophysical surveys, and diamond drilling have been carried out over a number of years. The 
historical exploration has not been systematic; instead it has been concentrated on specific claims or 
known showings.

	The following is a brief list of companies which have carried out work on the property:

1. Highland Kirkland Mines Ltd. (1911-1924 A 1936-1937);

2. Amalgamated Kirkland Gold Mines Ltd. (1939-1940);

3. Frobisher Exploration Co. (1972);

4. Mayfield Exploration and Development Ltd. (1972);

5. Orme Prospecting Syndicate (1973);

6. Kerr Addison Mines Ltd. (1974);

7. Newmont Exploration of Canada Limited (1978);

8. Lampe Resources Ltd. (1983);

9. Eden Roc Mineral Corporation (1983-1984);

10. Accord Resources Ltd. (1986).

During the 1989 summer fall field season, a mapping and overburden stripping program by 
Battle Mountain (Canada) Inc. resulted in the discovery of two significant, highly anomalous gold- 
bearing alteration zones (Benham, 1990). One showing, the 101-7290E zone, averaged 2.48 g/t Au 
over 6 metres, while the 102-8350E zone averaged 2.22 g/t Au across 6 metres including 5 .0 g/t Au 
over 1.5 metres. Both showings are associated with altered, sericitic, pyritic ductile-brittle shear 
zones in Timiskaming tuffs and graywackes which are intruded by syenite dykes.

Battle Mountain (Canada) Inc. 3 September, 1990
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4.0 REGIONAL GEOLOGY

The Kirkland Lake area is situated in the central part of the Archean, Abitibi Greenstone 
Belt, on the south limb of a major east-west trending, east plunging synclinorium which is located 
approximately at the mid point between the Round Lake and Lake Abitibi Batholiths. The northern 
and southern limbs of this synclinorium are wide east west trending deformation zones known as the 
Porcupine-Destor and Cadillac-Larder Lake Breaks, respectively. The Cadillac-Larder Lake 
deformation zone can be traced from Val d'Or, Quebec to the Matachewan area in Ontario and lies 
immediately south of Kirkland Lake. The trace of the more specific and historically referenced 
Larder Lake Break runs through the centre of the Amalgamated Kirkland property. All the 
historically significant and presently producing gold mines of the Kirkland Lake district are located 
to the north of the historical Larder Lake "Break", mostly along a sub-parallel structure known as the 
Kirkland Lake Main Break.

5.0 PROPERTY GEOLOGY

The property is underlain by three geological domains. The southern domain includes the 
northern half of the Murdock Creek syenite stock which intrudes altered, spinifex textured komatiitic 
volcanics of the Larder Lake Group. The central domain consists of complexly folded and faulted 
Timiskaming ash- and lapilli-tuffs interbedded with conglomerates, graywackes, arenites, siltstones 
and mudstones which are intruded by narrow syenite dykes. The northern domain is dominated by 
a 100 to 300 metre wide feldspar porphyritic-syenite body, known as the Amalgamated Kirkland 
syenite, which intrudes Timiskaming conglomerates and graywackes. The southern and central 
domains are separated by a 50 to 300 metre wide zone of intense carbonatization and chlorite- 
carbonate-talc schists associated with the Larder Lake Fault Zone.

The Lakeshore (0150 to 0250) and the Murdock Creek (0350 to 0450) fault sets offset an earlier 
alteration-mineralization related ductile-brittle shear set at 055* to OSO0.

Anomalous gold mineralization is associated with the earlier pyritic, sericitic, carbonated shear 
set. The best mineralization is found in silicified, blue-grey quartz-breccia zones containing up to 
307o fine grained pyrite as well as minor galena and molybdenite.

Thin section studies have shown that the pyrite is the result of the total destruction of 
magnetite present as detrital grains within the tuffs and lapilli tuffs.

Battle Mountain (Canada) Inc. 4 September, 1990
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6.0 GROUND MAGNETICS

Detailed orientation magnetic surveys over the newly discovered gold zones indicated that the 
mineralized alteration zones are coincident with areas of low magnetic susceptibility. Total field and 
vertical gradient magnetic surveys were carried out, over the central and northern geological domains, 
along grid lines at 50 metre spacings and readings every 12.5 metres (Roth, 1990).

Six sub-parallel, linear, low magnetic anomalies, which are associated with the alteration- 
mineralization shear set trending 055e to OSO0 , and offset by faults striking 015" to 045*, have been 
interpreted from the ground magnetic data. For reference purposes, these six magnetic lows have 
been named the "99', "100", "101", "102", "106", and "107" structures as shown on Drawing GP-001.

The "99" magnetic low anomaly is centred at 9900N, from 7950E to 81 GOE. A 1989 grab 
sample from a sericitic shear zone containing pyritic, quartz-carbonate veining at 8030E, 9890N, 
assayed 4.66 g/t Au.

The magnetic low anomaly associated with the "100" structure can be traced from 7300E to 
8550E. Sericite-carbonate alteration and syenites were found along this anomaly during the 1989 
program.

The "101" magnetic low anomaly is located 25 metres north of the gold zone located near the 
western boundary at 7290E, 10223N. This anomaly can be traced to 7650E, 10100N.

The "102" magnetic low anomaly which trends 0550 to OSO0, is associated with the gold- 
bearing, silicic, pyritic, sericitic 102-8350 zone discovered in 1989. This anomaly can be traced across 
the property from 7350E to 9650E, a distance of 2200 metres. It is offset by 0150 to 0400 striking 
faults with apparent offsets of 10 to 60 metres.

The "106" structure is located in the northwest corner of the property. The historic 
Amalgamated Showing located at 7350E, 10575N is associated with this magnetic low which extends 
to 7600E.

The "107" magnetic low anomaly parallels a contact between conglomerates and the 
Amalgamated Kirkland syenite from 7800E to 8400E and possibly through to the area of 
mineralization north of the Hunton shaft.

Battle Mountain (Canada) Inc. S September, 1990
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7.0 OVERBURDEN STRIPPING. CHANNEL SAMPLING AND MAPPING

Using the magnetic interpretation and the 1989 mapping results as guides, a program of 
overburden stripping, outcrop washing, channel sampling and detailed mapping was carried out 
during the 1990 summer field season to trace the 102-8350 gold zone along strike as well as to test 
parts of the interpreted "99" and "100" sub-parallel structures.

Grid north-south, overburden-removal "slit trenches" were dug at 50 metre intervals from 
8050E to 8550E and at 7910E, 7850E and 7650E to search for the strike extensions of the gold bearing 
"102" structure. After successfully locating the mineralized alteration zone, the overburden was 
removed over a continuous area along the strike of the structure from 8150E to 8200E (the "102- 
8170" zone) and from 8250E to 8450E (the "102-8350" zone).

Overburden was stripped from two "slit trenches" along the "100" structure at 8085E and 
8250E, as well as along the "99" magnetic low at 7975E, 8030E and 8085E.

The areas stripped of overburden were washed, mapped in detail and channel sampled. The 
results of the mapping are presented on Drawings TG-001 to 011 at a scale of 1:125 and Drawing TG- 
012 and 013 at a scale of 1:500. The assay results are shown on Drawings TA-001 to Oil at a scale 
of 1:125. The locations of the stripped areas, relative to the line grid and claims, are shown on 
Drawing PL-002, at a scale of 1:5,000.

The "102" structure has been traced intermittently as a gold bearing, pyritic, sericitic, silicic 
alteration zone for 540 metres from 8450E to 7910E. Selected grab samples of pyritic, silicic, sericitic 
tuffs and graywackes returned assays up to 36.55 g/t Au. Grab samples taken of the "102" zone 
during 1990 are summarized below.

GRAB SAMPLE SUMMARY

Sample Location Rock Description____ Au Assay
8300E, 10225N Sericite * carbonate Tuff, J-2% pyrite 718 ppb
8280E, 10225N Sericite schist, 257o pyrite 2.06 g/t
8280E, 10225N Quartz, 3-57o Pyrite, 17o Galena 405 ppb
8190E, 10223N Sericite * ankerite tuff, l-27o pyrite 21.52 g/t
8180E, 10218N Graywacke, quartz * carbonate, 37o pyrite 106 ppb
8156E, 10220N Carbonated, silicified, graywacke,

	3-47o pyrite 36.55 g/t 
7910E, 10227N Ash-tuff, 2-37o pyrite 15.89 g/t

The gold mineralization associated with the "102" structure from 8150E to 8450E can be 
divided into five zones or fault blocks, with apparent strike lengths of 25 to 60 metres and apparent 
widths of l to 8 metres. The blocks are offset by steeply southeast dipping faults, striking 015" to 
045". The blocks differ in tenor, widths, and altered host rocks. Host rocks include lapilli-tuffs, 
syenites, arenites and mudstones. Higher gold grades appear to be directly related to higher silica 
content, either in the form of quartz veins, quartz breccia, quartz stringers or pervasive silica 
flooding. Although some sulphides are always present, higher pyrite and base-metal sulphide contents 
do not equate to higher gold content.

Battle Mountain (Canada) Inc. 6 September, 1990



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

Kirkland Lake Project Amalgamated Kirkland Stripping

7.1 The "102-8350' Zone

At 8345E, a channel-sample across a silicic, pyritic zone averaged 6.04 g/t Au over 5.85 
metres (estimated true width 5.00 metres) including 8.36 g/t Au over 3.80 metres (estimated true 
width of 3.45 metres).

The results of detailed mapping of the 102-8350E gold zone by H. Dillon-Leitch are described 
in Appendix I.

7.2 The "l02-8170" Zone

On the "102" zone, the 8150E to 8200E stripped area has exposed mineralized arenites and 
laminated mudstone/siltstone in what is referred to as the "102-8170" zone. The laminated 
mudstone/siltstones exhibit soft sediment deformation and drag-folding plunging 50" to the 
southwest (232C ). These mudstones interfinger with lapilli tuffs to the northeast. Pyritic quartz 
veining with highly anomalous gold contents are located along and near the mudstone-arenite 
contacts. The arenite is fractured, faulted and brecciated. The faults and fractures usually contain 
narrow chloritic, pyritic, quartz veinlets and veins. A dome-shaped arenite outcrop centred at 8190E, 
10220N may follow an anticlinal axis. The mudstone-arenite contacts and silicic gold mineralization 
strike 050" to 055", the same as the synclinal fold axis located in the adjacent mudstones to the 
northwest. It is possible, therefore, that the gold-bearing quartz veining may be structurally 
controlled by an axial planar cleavage.

At 8190E, a channel sample across the fractured, sericitic, carbonated arenite "domal" outcrop 
averaged 3.50 g/t Au over 7.40 metres, including 23.87 g/t over 0.90 metres at the northern arenite- 
mudstone contact. At 8197E, a section of mudstone with 0.5 - 1.0 cm wide quartz veinlets and 
chloritic, pyritic fractures, averaged 12.71 g/t Au over 1.00 metres.

7.3 Other Trenches along the "102" Structure

No anomalous channel samples were cut in trenches 8100E, 8050E and 7850E, primarily 
because no bedrock was exposed where the "102" zone was anticipated. This may be due to a lack of 
silicification, which appears to be necessary for higher grade gold content and which creates the 
higher resistive weathering at the 8170 and 8350 gold zones.

At 7912E, a four metre wide section averaged 612 ppb Au, including 1.50 g/t Au over 1.50 
metres, in the vicinity of an earlier grab sample which assayed 15.89 g/t Au. The bedrock where this 
grab sample was taken was covered by mud at the time the channel-samples were taken as the walls 
of the trench had slumped inwards. The anomalous grab sample contained 2~37o pyrite, whereas the 
channels in this area which were sampled contained less than 17o pyrite.

7.4 The "99" Zone

On the "99" zone, at 7975E, 9907N, stripping exposed a 0.35 metre wide blue-grey quartz 
breccia vein, with J-3% pyrite, which assayed 0.99 g/t Au over 0.45 metres. An adjacent sample in

Battle Mountain (Canada) Inc. 7 September, 1990
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pyritic tuffs assayed 864 ppb Au over 0.50 metres. This vein strikes 1000 and dips 680 northeast. No 
other anomalous samples were cut from this trench.

At 8030E, 9883N (1989, 8050 Trench), a 0.60 metre channel sample of highly sheared, 
sericitic, chloritic ash tuffs with quartz-calcite veinlets and trace pyrite assayed 39.6 g/t Au. A 
follow-up channel sample cut 1.0 metre to the west assayed 761.11 g/t Au, with a check assay of 
834.45 g/t Au, for an average of 797.5 g/t Au over a width of 0.45 metres. A second follow-up 
sample 1.5 metres to the east assayed 216 ppb Au over 0.50 metres.

The channel which assayed 797.5 g/t Au has abundant native gold visible to the unaided eye 
in a deeply weathered sulphide-quartz vein. The very fine grained delicate leaf gold lines the walls 
of vugs and along fractures in the vein. The sulphides consist of 0.5-2 mm euhedral pyrite in a white 
to blue-grey quartz * ankerite matrix. The vein is 26 cm wide at 8029E, but it pinches to less than 
l cm, 2.5 metres to the east. It's width is not known to the west due to overburden cover. Stripping 
at 8085E, 9900N, 55 metres to the east, failed to reach bedrock.

7.5 The 'IQO'Zone

Overburden was stripped in two "slit trenches" along the "100" structure at 8085E and 8250E. 
No bedrock was exposed over the target at 9980N, 8085E. A 15 to 20 metre wide zone of sericitic 
tuff with sporadic pyrite mineralization was exposed at 8250E. No anomalous assays were returned 
for channel samples cut across this zone. Four grab samples returned assays of 3 to 51 ppb Au.

Channel assays across the anomalous gold zones sampled during the 1990 summer field season are 
summarized below:

Battle Mountain (Canada) Inc. 8 September, 1990
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TABLE l

Zone Easting

102-7912 7912E

102-8170 8 160E 
8170E 
8177E

8190E
including
8195E
including
8197E

102-8275 8275E 
8295E 
8310E

102-8350 8 330E 
8345E 
including 
8352E 
including 
8360E 
8365E 
8370E 
8375E 
8380E 
8385E

Battle Mountain (Canada) Inc.

CHANNEL

AU g/t

0.61

2.44
6.31
0.64

3.50
8.23
2.54

15.47
12.71

1.99
0.43
1.99

3.13
6.04
8.36
5.20
8.59
3.28
3.04
1.41
4.18
1.22
1.00

SAMPLE ASSAY SUMMARY

Width Average
(metres) (g/t Au X metres)

4.00

2.50* "l ""
3.17*   2.94 X 3-26
4.10*

-2.98 X 5.03*
7.40*
2.90*
7.98* -10.39 X 1.56*
0.78*
1.00**

3.20
2.50 -1.45 X 2.40
1.50

2.75** "" 1
5.85*
3.80*
3.90* -4.68 X 4.11* j
2.10*
6.50** -3.40 X 4.18*5.40**

4.80*
3.20*
2.00*
3.20*

September, 1990
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TABLE l. Continued

Zone

102-8400

102-8425

99-7975 

99-8030

Easting

8390E 
8390E 
8395E 
8400E 
8405E 
8405E 
8410E

8425E 
8430E 
8435E 
8440E

7975E

8026.5E 
including 
8027.5E 
including 
8029E

CHANNEL

Au a/ 1

4.71
0.71
4.14 
4.30
0.51
0.92
0.51

0.85
3.26
5.18
0.87

0.92

399.24
797.50
15.34
39.70
0.13

SAMPLE ASSAY SUMMARY

Width Averaae
(metres) (gXt Au X metres)

0.70 "j
1.60
0.75 
1.65 - 1.71 X 1-55
2.00
1.90
2.25 J

1.90 ~~|
1.70 - 2.15 X 1.38
0.70
1.20 J

0.95

0.90
0.45
1.55
0.60
1.52
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8.0 CONCLUSIONS AND RECOMMENDATIONS

Exploration work completed to date by Battle Mountain (Canada) Inc. has identified six 
mineralized altered structures which can be favourably compared to the present and past major 
producing Kirkland Lake "Main Break" and Upper Canada "Break" structures.

The 102-8350E, 102-8170E and 99-8030E mineralized zones are significant gold discoveries 
within a major gold producing mining district. Channel sampling has returned sub-ore to ore grade 
assays over substantial widths.

The 99-8030E zone is a surface showing of spectacular native gold, which has been discovered 
in a mining district which has been intensely prospected for over 80 years.

A 23 hole, 3110 metre, drill program is recommended to test these new gold discoveries as well 
as some unexplained IP chargeability anomalies and magnetic lows located along interpreted 
favourable structural breaks.

Battle Mountain (Canada) Inc. 11 September, 1990
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1.0 Introduction

The gold showing exposed at 10235N in the 8350E trench was enlarged during 1990, and now 
consists of a stripped and washed exposure from 8250E to 8450E between 10230N and 10265N. This 
area is divided into the 8350E zone (between 8330E and 8440E) and the 8275E zone (between 8250E 
and 8330E). The "102" structure is interpreted, from the ground magnetic and IP surveys, to extend 
westward to about 7400E-10325N. Only the 8350E zone of the "102" structure is described here.

This report is based on detailed mapping, assay and whole rock geochemical analyses, and rock 
slab and petrologic examinations. 1 The objectives of the study were to characterize the alteration 
and mineralization of the zone and the immediately surrounding altered rocks, with the aim of 
identifying the mineralogical changes accompanying the alteration and mineralization.

Twenty two samples were selected and thin sectioned so as to give two transects across the 
8350E zone, as it was exposed in late December 1989, at about 8360E and 8390E. Additional samples 
were collected nearby from the syenite body to the east, and of less altered or highly mineralized units 
hosting the zone.

In general the geology around the 8350E zone appears relatively simple, consisting of a south 
dipping sequence underlain by a thin syenitic unit, all lying within trachytic tuffs. However, in detail 
the zone is a complex area with distinct units marked by very different alteration, mineralization, and 
deformation styles.

2.0 Lithology

2.1 Trachyte tuff

The trachyte tuff (map unit 18) is predominantly a lapilli-tuff (l 8b), with rare ash tuff (18a). 
The clasts are angular to sub-rounded, but most commonly sub-angular, and are from 2 mm to less 
than 20 cm, most frequently 3 mm to 3 cm in size. The size distribution of the clasts is bimodal, with 
larger lapilli to rare blocks (greater than 6.4 cm, where present mapped as unit 18c) supported in a 
finer lapilli matrix, with the larger clasts representing 30 to 60 percent of those present.

Lithic clasts constitute less than 15 percent of the rock, usually less than 10 percent, and 
consist of mafic and altered volcanic rocks probably derived from the Keewatin basement, as well 
as chloritic fragments. Clasts of quartz-feldspar porphyry, chert, or jasper have not been identified 
in hand specimen. Minor quartz and/or mudstone clasts have been provisionally identified.

Trachytic clasts vary from mafic (20 to 40 percent chlorite- or amphibole-bearing, after 
augite?) to leucocratic (less than 20 percent mafic minerals). While trachytoid textures are not 
uncommon, most clasts have an equigranular texture, frequently associated with hypabyssal intrusives.

The thin section descriptions and whole-rock geochemical analyses are included in the 
companion volume on Geological Mapping (Benham, 1990)

Battle Mountain (Canada) Inc. l September, 1990
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Primary mineralogy of the trachytic clasts appears to have been principally feldspars (oligoclase?) 
with minor pyroxene and magnetite.

The matrix consists of broken feldspar crystals, minor lithic fragments, and small trachytic 
or syenitic clasts.

Bedding is infrequently observed in the lapilli-tuff. Clast size variations are seen vertically 
and laterally, on a 2 to 3 m scale, making bedding difficult to identify and trace. Graded bedding 
has not been recognized, and facing directions have not been determined. Ash tuff beds are rare, 
forming thin lenses with strike lengths of less than five metres. Contacts between ash- and lapilli- 
tuff beds are typically diffuse over a few centimetres, although a few sharp contacts have been 
observed.

2.2 Syenite

Between 8387E and 8450E, as well as between 8272E and 8343E, a unit interpreted as a leuco- 
syenite (map unit 464), with less than 30 percent mafic minerals, immediately underlies the 
mineralized zone. This unit is characterized by a medium-grained, equigranular to rarely porphyritic 
texture. Feldspar grains are from 0.5 mm to 4 mm long. The matrix to the feldspar is a mixture of 
fine-grained chlorite, biotite, oxides, and rare amphibole. The mafic mineral concentration is from 
57o to 157o, while oxides are less than 57o. Individual mafic grains or phenocrysts are rare, with mafic 
minerals concentrated in the matrix. Xenoliths of wallrock are rare, from 2 mm to 1.0 cm across. 
The most commonly recognized xenoliths appear to be highly mafic, possibly pyroxene-bearing.

Primary mineralogy appears to have been abundant feldspar (oligoclase), minor amphibole or 
pyroxene, and minor oxides. Primary oxide content, as magnetite, ranges from two to four percent. 
Deuteric hematization of primary feldspars is high, giving cloudy textures. Secondary feldspars 
(orthoclase and albite?) are clear.

In hand specimen this unit varies from a deep purple-red (8450E; low secondary alteration), 
through a salmon pink (8385E), to buff, where it is moderately carbonate-altered and foliated. Very 
strongly carbonate-altered and mineralized equivalents of the syenite are inferred along strike on the 
north side of the mineralized zone where the rocks have similar equigranular texture and position 
relative to the main body of the mineralization.

Contact relationships with the enclosing tuffs range from sheared and faulted, with thin 
chlorite slips, to intrusive. Intrusive contacts are recognized where the width of the syenite changes 
rapidly, i.e., at 8412E, 8303E, and 8285E. Fine-grained, chilled margins and jagged contacts were 
seen at 8412E. An origin as a massive flow is possible, but is considered unlikely, because basal rip- 
up and flow top breccia textures are not observed and the unit is oblique to local bedding trends. This 
unit may be entirely due to alteration (extreme K-metasomatism), but this is considered a remote 
possibility because of the sharp contacts, and very different mineralogy and texture compared with 
the enclosing trachyte-tuffs.

Compared to other syenite bodies examined on the Amalgamated Kirkland property, this body 
is narrower, generally aphyric, and more variable in composition due to its alteration.

Battle Mountain (Canada) Inc. 2 September, 1990
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3.0 Structure

At least three main structural lineation or fault directions have been identified: the 
mineralized zone at about 067"; off-setting sinistral faults at 015*, known as the "Lakeshore" set; 
and sinistral to dextral set of fault offsets at 045", known as the " Murdock Creek" set.

Bedding directions from the stripped area immediately around the zone are from 120" to 
135". Bedding south of the zone, between 8290E and 8350E at about 10150N, trends from 0800 to 
107" and dips to the northeast between 45" and 60*.

The overall strike of the mineralized zone is approximately 067*. However, this is a result 
of numerous, metre-scale, sinistral offsets of the individual fault-bounded mineralized bodies with 
individual strikes of 080" to 105" and with dips of 65* to 75* to the south.

The earliest fabric appears to be associated with the mineralized zone itself. This fabric is 
interpreted as a shear fabric ("C") and strikes between 070* and 095*, dipping between 75* and 85* 
to the south. Crosscutting, weakly curvilinear fabrics which may be interpreted as an "S" or flattening 
fabric strike between 030* and 055*, dipping between 75* and 90* to the southeast. However, the 
foliation interpreted to be related to the Murdock Creek fault set has a similar orientation and the 
classification of these fabrics is uncertain except in the highly sericitic parts of the mineralized zone.

The sub-vertical elongation of breccia fragments in the inner, silicic zone suggests a vertical 
component of motion within this unit. A horizontal sense of shear, derived from slickensides on the 
silicic mineralized unit, indicates a dextral strike-slip offset. Small, discontinuous chloritic slips, 
parallel to the mineralized zone, may also exhibit a dextral sense of offset, indicated by a sigmoidal 
or "Z"-shaped, "S" fabric.

Locally an intersection lineation is observed within the highly mineralized zone trending 056* 
and plunging 65* northeast. This may be related to the intersection of the 015* or the 035*-047* 
fault-related fabrics and the "C"-"S" fabrics. This "C"-"S" intersection lineation trends between 146* 
and 180*, plunging about 80* to the south.

A set of faults trending between 035* and 047*, known as the "Murdock Creek" set, offset 
the mineralization in a predominantly sinistral sense. The prominent valleys exposed during stripping 
parallel this fault set. Lateral motion is from one to ten metres. The dip is steep (80*-85*) to the 
south east. The faults consist of l to 3 mm wide chlorite slips with rare quartz patches concentrated 
in discontinuous dilatant zones. A prominent slaty to spaced cleavage parallels this trend within the 
trachytic wall-rocks.

Dextral offset along the "Murdock Creek" set is suggested by an 037* trending fault at 8450E. 
In addition, the trace of the mineralized zone to the west of 8250E is interpreted to be displaced 
dextrally, about an inferred 045* trending fault.

Trachytic clasts, oriented parallel to the 045* fabric trend, appear to plunge steeply to the 
west within this plane. As this trend is later than the mineralization the plunge of the two features 
should be different.

The final set of sinistral offsets trend between 010* and 025* and dip sub-vertically 
("Lakeshore" set). The scale of offset is centimetres to less than five metres. This fault set is defined

Battle Mountain (Canada) Inc. 3 September, 1990
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by millimetre wide chloritic slips which anastomose, join other sets for small distances, and may die 
out abruptly or as a series of splays. A conjugate joint set appears to parallel this fault orientation.

4.0 Alteration and Mineralization

4.1 Alteration Facies

Alteration associated with the mineralization consists of variable amounts of carbonate 
(ankerite), chlorite, sericite, quartz, and sulphide. There is a general zoning pattern to the alteration, 
based on the relative proportions of the alteration minerals, around the mineralization, these zones 
are from the outermost:

a. Outer: Ankerite * chlorite;

b. Transition: Ankerite + chlorite * sericite;

c. Intermediate: Carbonate * sericite; and

d. Inner: Quartz * ankerite + sericite, or Silicic.

The width of mineralization-associated alteration is asymmetrical around the mineralized zone, 
as it extends further to the south, than to the north, where it is usually limited by the 'syenite* or red 
dyke. The contacts between the various alteration zones are gradational except in the case of the 
inner, highly silicic zone, which may be vein-like and sharply defined.

The alteration facies are interpreted to be superimposed on a property wide, or regional 
chlorite plus carbonate facies alteration assemblage.

This zoning of the alteration facies corresponds to an increase in the gold content about the 
silicic zone.

4.1.1 Outer Zone: Ankerite H- Chlorite

The outermost appearance of recognizable alteration consists of ankerite and chlorite in a zone 
which is highly variable in width, but usually less than fifteen metres wide. In this zone the original 
lapilli fragments are clearly identifiable and the matrix is a medium dark to light green colour 
compared to the dark green trachyte elsewhere on the property. The trachytic clasts are various 
shades of light pink compared to pink to deep red colours.

The carbonate is ankerite and is present up to 257o, compared with the regionally altered 
trachytes which contain less than 10 percent ankerite. The chlorite content is less than 20 percent, 
which is similar to the less altered country rocks. However, in the alteration zone the chlorite 
typically forms discrete porphyroblasts, as compared to fabric-related, tabular subhedra in the 
regionally altered rocks.

Battle Mountain (Canada) Inc. 4 September, 1990
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One characteristic of this alteration facies is the incipient oxidation of magnetite to hematite, 
corresponding to a noticeable decrease in the magnetic intensity compared to the typically strongly 
magnetic lapilli tuff.

Pyrite content is generally less than 57o as disseminated grains and concentrations along a 070* 
to 085" trending spaced cleavage.

Gold contents are typically less than 100 ppb, and generally below 50 ppb in this outer facies. 
The few assays greater than 100 ppb are associated with areas of higher sericite content in the 
transition zone or in local narrow inliers of the intermediate zone facies.

4.1.2 Transition Zone: Ankerite * Chlorite * Sericite

The outer ankerite + chlorite facies grades into an ankerite + sericite schist in a transitional 
zone, of variable width up to five m wide, composed of ankerite + chlorite * sericite.

In this transition zone there is a distinctive chlorite-spotted texture, consisting of 0.2 to 1.0 
mm wide, subequant chlorite porphyroblasts. This is due to the overprinting sericite alteration related 
to the intermediate zone, which bleaches the groundmass, making the chlorite porphyroblasts more 
visible. Closer to the intermediate zone the sericite content increases, until an arbitrary cutoff of 
about 209o sericite is taken as the inner boundary of the transition zone with the intermediate zone.

Magnetite is almost totally replaced in the transition zone and pyrite begins to replace hematite 
as the intermediate zone boundary is approached. With increasing sericite content approaching the 
intermediate zone, pyrite is locally seen to replace the hematite-altered magnetite grains.

Visually similar, but more ankerite-rich, alteration is developed along and about the 015" and 
045" trending cross faults. The chlorite content of these faults is less than 10 percent, chlorite 
porphyroblasts are rare, with the chlorite in ankerite veinlets or as ragged, elongate patches parallel 
to the foliation. The decrease in magnetic intensity around these faults is similar to that exhibited 
by the outer and transition zones surrounding the mineralization. However, it is not related to similar 
progressive replacement of magnetite to hematite to pyrite. Disseminated pyrite is rarely associated 
with these late structures, although minor pyrite can be seen along ankerite and/or calcite * chlorite 
veinlets developed parallel to the late, crosscutting, fault zones.

4.3.3 Intermediate Zone: Carbonate * Sericite

The intermediate zone of alteration is marked by the addition of sericite to form an ankerite 
+ sericite (± chlorite) assemblage which is up to 11 m wide. This alteration is not symmetrical around 
the mineralization, but is typically wider to the south of the silicic, inner zone. Within this zone the 
chlorite content decreases rapidly towards the silicic zone from 107o at the outer edge to nil adjacent 
to the silicic zone. Quartz content is less than 57o, the sericite content is from 20 to less than 507o, but 
is generally less than carbonate content of 307o to 507o. Areas with sericite concentrations higher than 
407o represent less than 57o percent of this zone, and have a distinct light green colour as opposed to 
the cream colour where carbonate is dominant.

Battle Mountain (Canada) Inc. 5 September, 1990



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

Kirkland Lake Project Amalgamated Kirkland Stripping 
Appendix I Geology of the 102-8350 Zone

The destruction of magnetite is complete within this alteration facies. Pyrite completely 
replaces hematite over a short distance, typically of one to two metres from the inner edge of the 
transition zone.

Pyrite concentrations are from trace to 307o, typically between 27o and 107o. The higher gold 
contents within this unit are generally associated with areas of higher sulphide content, but not on 
a simple one to one basis, as high gold assays are also found in areas with less than 27o pyrite.

Volcaniclastic textures are preserved within most of this facies. The clasts become indistinct 
in areas with very high concentrations of sulphide or sericite or those with a granular texture. These 
latter areas may reflect the alteration of the syenite which lies along the north side of the silicic zone, 
or a strongly carbonate-altered trachytic tuff.

4.1.4 Inner Zone: Quartz * Ankerite * Sericite

The most highly altered facies of the 8350E zone consists of a resistive, positive-weathering, 
0.2 m to l .5 m wide, massive quartz * ankerite * sericite * sulphide unit often displaying brecciated 
textures and a distinctive blue colour. This blue colour varies in intensity and is interpreted to be due 
to the presence of finely disseminated pyrite, minor amounts of galena, and traces of molybdenite. 
Quartz forms grains as centimetre long, tabular euhedra or anhedral masses, as well as fine, subhedral 
grains in the carbonate-rich groundmass. Sericite content is less than 107o. The ankerite content 
varies from about 257o to greater than 507o; where carbonate is predominant the blue colour is less 
pronounced and the rock appears to be gradational from the intermediate zone, but with higher 
sulphide concentrations.

Breccia-like textures, defined by quartz veinlet stockworks or centimetre wide zones of silica- 
flooding and angular, millimetre to centimetre size, carbonate + sulphide or sericite * sulphide 
fragments, indicate multiple episodes of brittle deformation within this unit. Volcaniclastic textures 
are preserved in some of the sericite-rich fragments. Laminated or quartz ribbon textures were not 
observed.

The blue coloured, silicic unit consistently returns high gold assays, but not always necessarily 
the highest. This unit is characterized by 107o, to more than 307o, sulphides. There is visible fine- 
to coarse-grained galena, locally up to 107o, as well as minor sphalerite and rare chalcopyrite. Trace 
element geochemistry indicates that finely disseminated molybdenite may be present, but this has not 
been confirmed petrologically to date.

4.2 Mineralization

The gold mineralization is generally related to the increasing content of sulphides associated 
within the intermediate and inner alteration zones characterised by high silica and sericite. The true 
width of high sulphide concentration and corresponding gold mineralization zone is from less than 
one metre to a maximum of just under six metres. The highest continuous channel sample was 8.36 
g/t Au over 3.80 m (0.244 oz/t Au over 12.5 ft).

Between 8330E and about 8440E a one to five metre wide, gold mineralized zone or shoot has 
been outlined over a 110 m strike length. Within this shoot the widest and strongest area of

Battle Mountain (Canada) Inc. 6 September, 1990



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

Kirkland Lake Project Amalgamated Kirkland Stripping 
Appendix I Geology of the 102-8350 Zone

anomalous gold and sulphide mineralization is located from 8340E to 8385E, where the syenite unit 
is not identified, co-incident with the largest area and strongest development of the intermediate and 
inner alteration facies.

Between 8330E and 8340E the syenite becomes progressively altered and sulphide 
concentration increases to the point where the syenitic texture is obliterated and the rock becomes an 
ankerite + sericite * quartz * pyrite unit, i.e. the mineralized zone. This could indicate that the 
mineralization is possibly a replacement of the syenite body. However, the identification of a 
trachytic clast fabric within the highly mineralized zone at 8360E, 837SE, and 8385E would indicate 
that the zone is a replacement of tuffaceous rocks in at least these areas, so that the original extent 
of the syenite body is restricted to either end of this mineralized shoot

Contacts between un-mineralized and weakly mineralized zones are diffuse, whereas zones 
of varying sulphide concentration are often readily recognizable, and range from very sharp to diffuse 
over one or more metres. Internal contacts within the moderately mineralized (5 to 15 percent 
sulphide) zone are typically diffuse with the exception of weakly blue coloured, high sulphide 
concentration patches (8355E-10238N, 8364E-10238N, and 8375E-10236N).

Sulphide mineralization within the syenite unit, along strike from the highly mineralized zone, 
consists of trace to less than 5 percent pyrite, with traces of chalcopyrite and galena. The sulphide 
content of the syenite is the highest at its margins; internal concentrations are rarely above 17o. A 
discontinuous, narrow zone of pyrite mineralization and ankerite * sericite alteration is present along 
the north side of the syenite from 8390E to 8405E.

5.0 Discussion

The gold mineralization and accompanying alteration zones of the 8350E zone, located 
primarily within trachytic lapilli-tuff and to a lesser extent in parts of the syenite body, crosscut the 
local bedding trend, indicating that alteration and mineralization are structurally controlled.

The 8350E zone consists of a narrow, discontinuous, inner silicic alteration zone surrounded 
by successive zones of less intense alteration. The outermost zone consists of weak to moderate 
ankerite + chlorite (porphyroblastic) alteration superimposed on a property-wide, weak ankerite * 
chlorite (tabular) assemblage. An intermediate zone of ankerite * sericite alteration succeeds the outer 
zone; where the two zones overlap a transition zone is developed and an ankerite * sericite * spotted 
chlorite assemblage is observed. The spotted chlorite assemblage is a useful field criteria for 
identifying the outer margin of the intermediate alteration zone.

The outermost or first appearance of sericite has been used during field mapping in an attempt 
to delineate a recognizable alteration halo about the mineralization. Unfortunately, the post- 
mineralization, high carbonate alteration associated with the crosscutting structures is also 
accompanied by minor sericite, making the accurate delineation of the mineralized zones difficult.

The outer, ankerite plus spotted chlorite is moderately to weakly magnetic, while the 
intermediate and inner sericite and quartz bearing zones are nonmagnetic. The change in magnetic 
intensity is in the transition zone, where magnetite is completely replaced by hematite.

Battle Mountain (Canada) Inc. 7 September, 1990
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In detail, areas of less intense alteration can appear out of sequence, surrounded by more 
intensely altered areas. These discrepancies are seen where the alteration-mineralization zone is 
widest.

Trachytic clasts are identifiable and are often still a pinkish colour in the outer ankerite * 
chlorite zone. Within the intermediate, ankerite * sericite zone the clasts are generally still 
recognizable. However, within the area of strongest carbonate alteration, where a granular texture 
is developed, the clasts become difficult to distinguish. LapilH-sized clasts can, however, be traced 
into the heavily mineralized parts of the intermediate zone and within the blue-coloured, quartz- and 
sulphide-rich inner zone.

The inner zone does not appear to be highly siliceous in the field. However, the SiO2 content 
is about 65 to 75 weight percent, indicating considerable silicification of rocks with initial silica 
contents similar to basalts and andesites (typically 46 to 52 weight percent).

The blue colour of the inner zone is most likely due to a combination of very finely 
disseminated pyrite, as well as traces of galena, and molybdenite.

Increasing ankerite * sericite alteration of the syenite body between 8330E and 8343E has 
resulted in the development of a granular- textured rock that is virtually indistinguishable from altered 
and deformed volcaniclastic rocks. Syenite is not identified between 8343E and 8387E where the 
intensity of the hanging-wall alteration is very high and the original syenitic textures may have been 
totally obliterated. However, as trachytic clasts have been identified in parts of the granular- 
textured, mineralized zone it is unlikely that this entire zone consists of replaced syenite.

The asymmetric distribution of the silicic, inner zone close to the northern side of the 
alteration envelope may indicate a primary feature, such as a silica cap with an underlying alteration 
zone; alternatively this asymmetry may reflect structural anisotropy.

Very weak pyrite mineralization in the outer zone increases rapidly in the transition zone, 
where pyrite replaces hematite after magnetite. Pyrite concentrations in the intermediate zone, from 
nil to 307o, increase with proximity to the silicic, inner zone, which contains 107c to 35*7o. Pyrite 
replacement of some clasts preserves an apparent primary volcaniclastic texture, even with high 
sulphide concentrations, and after brecciation, and silicification.

The development of pyrite is directly correlated to the presence of sericite, particularly in the 
intermediate zone. It is proposed that the bulk of the pyrite formed at the same time as the sericite, 
particularly as those clasts which are preferentially altered to sericite are also pyritic. Ankerite and 
quartz deposition continued during brittle deformation and minor pyrite was deposited in these 
dilatant structures. Higher sulphide concentrations distal to the silicic zone and within the intervening 
sulphide-poor, ankerite + chlorite areas are probably related to high primary permeability. Similarly 
the discontinuous, blue coloured, silicic patches located within the intermediate zone, may reflect 
dilational zones which focused fluid flow.

Gold is seen as inclusions or in close association with pyrite (grains of the larger size fraction), 
galena, sphalerite, chalcopyrite, and tellurides. Gold concentration is related, in a general sense, to 
the sulphide content of the rock and to the degree of silicification. Silicification is as weak, quartz- 
veinlet stockworks in the intermediate zone and as patches of silica-flooding in the inner zone about 
brecciated fragments. Moderate concentrations of gold (l to 3 g/t) correspond with sulphide

Battle Mountain (Canada) Inc. 8 September, 1990
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concentrations from 27o to 157o and where silicification is relatively low. Higher gold concentrations 
are found in the brittle deformed, quartz * ankerite + sericite * sulphide inner zone, where gold may 
have been mobilized into the dilatant structures. This proposed sequence is compatible with a general 
sulphidation model, where rocks rich in iron oxides react with S'2 to form pyrite. The reaction 
destabilizes the gold thio-complex and deposits the gold. Part of this gold is then mobilized during 
brittle deformation and redeposited in the quartz-rich areas.

Most of the sulphide mineralization is located along the southern side of a syenite body and 
the contact with the enclosing trachytic lapilli-tuffs. This relationship is not seen to the west (8170E 
zone) where the mineralization is located at the sheared contact between mudstones-arenites and 
trachytic lapilli tuff, and where the syenite body is absent. This indicates that the 8350E zone 
represents a locally unique example of alteration and mineralization, and that the original rock 
composition may only be a significant factor in localizing the sulphide/gold mineralization in this 
particular location.

The dominant dip of the northeast to north-northeast trending cross faults is steeply to the 
east. The 045" set forms major sinistral offsets of the mineralization about every 50 to 100 m along 
strike; less common dextral offset is also associated with this set. The late, 015" set offsets the 
mineralization sinistrally with minor disruption.

The strong ankerite ± chlorite ± sericite alteration associated with the cross-faults, particularly 
the 045" set, results locally in an apparent extension of the intermediate (ankerite •'•sericite) alteration 
zone on both sides of the mineralization. This north-northeast trend overprints the earlier, less 
extensive alteration associated with sulphide and gold mineralization, causing widespread bleaching 
and obliterates an inferred innermost limit of chlorite isograd, and which otherwise defines the 
outermost limit of easily recognisable alteration associated with the mineralized zone.

The "C"-"S" fabrics in the highly sericitic parts of the intermediate zone and slickensides along 
the inner zone indicate dextral shear. The plunge of the mineralization is not currently known; "C"- 
"S" intersection lineations plunge steeply to the south-southeast while clast elongation directions 
plunge steeply to the west.

The alteration of magnetite to hematite is a more reliable indicator of the marginal effect of 
the ankerite + sericite alteration associated with mineralization, as this reaction can be confirmed in 
the field by the reduced magnetic susceptibilities of the rocks and is readily identifiable in polished 
thin section.

6.0 Conclusions

The "102"-8350E altered and mineralized zone has been followed continuously for over 100 
metres along a major, east-west striking and steeply south dipping structure. The apparent 067* 
strike is derived from the sinistral offsets of fault blocks with actual strikes of 085" to 105*. The 
8350E zone is characterized by a 10 to 15 metre wide zone of low magnetic intensity reflecting the 
width of sericitic alteration, where hematite has replaced magnetite.

The observation of lapilli-size fragments throughout the examined mineralized zone indicates 
that the alteration is primarily within trachytic volcaniclastic rocks. Complete alteration of the syenite

Battle Mountain (Canada) Inc. 9 September, 1990
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body is very localized and it is probably not the host rock for those parts of the zone where the 
syenite is not readily identified, such as the inner, silicic zone.

The outermost, first appearance of sericite isograd, and perhaps a "spotted chlorite" assemblage 
of the transition zone, are the only field-applicable criteria for defining the outer contacts of the less 
altered parts of the zone. The low magnetic susceptibility associated with the alteration of magnetite 
to hematite coincides with the outer limits of the intermediate zone, or the appearance of sericite. 
The alteration around the crosscutting fault/ deformation zones, with their abundant carbonate and 
minor sericite, also have low magnetic susceptibilities and care must, therefore, be taken during the 
interpretation of magnetic data for tracing the zone along strike or in identifying similar, parallel 
zones.

All the deformation styles are characterised as brittle rather than ductile. Ductile deformation 
associated with the first phase of deformation and mineralization is restricted to limited areas of high 
sericite alteration immediately south of the silicic, inner zone, where the weak development of an "S"- 
"C" fabric confirms the highly brittle nature of the first deformation period.

Sulphide mineralization began early during the alteration history, with the development of the 
sericite-rich facies. Gold is proposed to have been deposited at the same time as the pyrite was 
formed by the replacement of iron oxides. Later mobilization and enrichment of gold took place 
during brittle deformation and subsequent quartz-veining and -flooding and developed a 60 m long 
zone or shoot of mineralization.

Battle Mountain (Canada) Inc. 10 September, 1990
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ADDENDUM TO THE APPENDIX 

Alteration mineralogy

Chlorite

O to 17o
Deep green pleochroism, Berlin-blue birefringence; a clinochlore, penninite?
Fine, weakly oriented matrix material, replacing rare amphibole/pyroxene grains, and as
cleavage trails in areas distal to the alteration/mineralization zone.
Ragged porphyroblasts (to 3 mm across) within the outer and transitional alteration facies.
Associated with crosscutting carbonate veinlets related to late fault sets.
Located in pressure shadows about sulphide grains.
Associated with gold mineralization/alteration, late crosscutting fault regimes, and regional
metamorphism.

Ankerite

15 to607o
Predominantly ankerite, possibly ferro-dolomite.
May contain abundant fluid and opaque inclusions, giving a dusty, brownish colour in thin
section.
Fine, equigranular grains in the matrix and trachytic clasts where it variably replaces primary
feldspar grains.
Develops coarser grains and/or patches with increasing concentration.
Individual grains appear to be randomly oriented, while patches and veinlets are oriented.
Replaces chlorite, sericite, and both primary and secondary feldspars within the
alteration/mineralization zone.
Appears to have a lengthy paragenesis, i.e., associated with an early?, property scale, weak
carbonate alteration, the carbonate * sericite alteration (intermediate zone) and accompanying
gold/sulphide mineralization of the 8350E zone, and later carbonate alteration about
crosscutting structures.

Primarily in late, crosscutting veinlets with variable, minor chlorite, quartz, feldspar, ankerite,
and pyrite.
Also on late cleavage or fracture surfaces.
Locally as large grains or patches in late veinlets; chlorite occurs along veinlet margins.
Locally forms ovoid patches up to 2 cm long, in the syenite, reminiscent of vesicles; chlorite
often rims these forms.

Battle Mountain (Canada) Inc. 11 September, 1990
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Nil to 507o, typically less than 357o
Oriented, fine- to rare tabular-grains within the matrix material.
Fine, random grains to mat-like replacement of feldspar grains.
Locally replaces complete trachytic clasts or large patches of the matrix, giving a light green
colour.
Locally replaces chlorite grains and porphyroblasts, most commonly replaces feldspar grains
or phenocrysts.
Often oriented, strongest alignment is parallel to "C" and "S" planes associated with the OSO"
trending, mineralized structure.
Also associated with the crosscutting later fabrics (045" and 015"? fault sets).
Partially replaced by or intergrown with ankerite, indicating that within the mineralized zone
sericite was an early mineral or that ankerite was precipitated in at least two stages.

Muscovite

* Rare, equant to tabular porphyroblasts (0.2 to 1.0 mm).
* Tabular grains are oriented parallel to cleavage.
B Restricted to the transition and intermediate zones.

Feldspar

Primarily oligoclase?
Minor albite and orthoclase are suspected.
Twinned and non-twinned grains.
Locally wholly replaced by ankerite in the carbonate-rich, intermediate facies.
Locally, completely replaced by sericite in the highly sericite-altered (intermediate) facies.
Generally partially replaced by a fine intergrowth of sericite and carbonate in the transitional
and outer alteration zones.

Quartz

Nil to 307o
Small anhedral grains, patches, veinlet material, rare vermicular intergrowths with feldspar,
and as zones of silica-flooding.
Is restricted to the most highly altered facies (inner).
In silicified zones, quartz appears to be later than sericite, most ankerite and sulphide (pyrite);
where the silicic material is brecciated the secondary matrix is ankerite with minor sulphide.
Limited quartz-flooding in the blue coloured, silicic, inner zone.
Most common form in the sericite-rich facies is as veinlets and stockworks or large (cm-size)
tabular subhedra, filling vugs?
Accompanied by carbonate, feldspar, and chlorite in veinlets related to the late fault sets.

Battle Mountain (Canada) Inc. 12 September, 1990
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rite

Trace to 357o
From anhedral to euhedral, subhedra predominate.
Grains from submicroscopic to 2 mm, most frequently between 0.05 and 1.0 mm.
Sulphide-rich zones exhibit a bimodal size distribution: 0.02 to 0.2 mm and 0.2 to 1.5 mm.
Variably replaces hematite after magnetite in the chlorite facies; complete replacement in the
chlorite * sericite transition alteration facies.
gold appears to be associated with or included in the larger grain size fraction.
Locally contains inclusions of chalcopyrite, galena, sphalerite, and tellurides.
Trains and individual grains locally oriented parallel to local fabrics.
Minor pyrite is developed in fault-related veinlets or on late cleavage surfaces .
Most is associated with the OSO" trending alteration zone and high concentrations are related
to the most highly altered parts of the zone.
Locally oxidized to hematite by surface weathering.

Chalcopyrite

Nil to less than Q.5%
Anhedra, generally less than 0.5 mm long, mm-scale patches locally along chlorite-filled
fractures.
Locally as free grains, as inclusions in pyrite, and rarely as "chalcopyrite disease" in sphalerite.

Nil to 27o locally.
Subhedral to tabular anhedra.
0.02 to 3 mm, mostly less than 0.1 mm.
Associated with coarse pyrite and rare sphalerite.
Rare tellurides and gold locally in close proximity.
Inclusions in pyrite indicate a similar paragenesis as pyrite and gold.
Minor occurrences along later, fault-related veinlets indicates mobilization.

Sphalerite

Nil to G.5%
Anhedra to 0.5 mm long, locally forms patches to centimetre size.
Chalcopyrite inclusions.
Pale brown colour; low iron content.

Molybdenite

Not identified, presence is suspected from trace element analysis. 
Could partially account for the blue colouration of the silicic zone.

Battle Mountain (Canada) Inc. 13 September, 1990



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

Kirkland Lake Project Amalgamated Kirkland Stripping 
Appendix I Geology of the 102-8350 Zone

Tellurides

Gold

Not positively identified, possibly lead- or silver-tellurides (allite or hessite).
Small, 10 to 50 micron, rounded anhedral grains included in pyrite and associated with gold,
galena, or sphalerite.

Rare, small anhedra (2 to 20 microns).
Inclusions in larger pyrite grains or as free grains in ankerite.
Locally, closely associated with galena, chalcopyrite and tellurides.
Concentration appears to be more closely related to alteration intensity than to sulphide
concentration, i.e., the sericite-rich (intermediate) and silicic (inner) zones.

Magnetite

Nil to less than 57o
Subequant anhedra to subhedra, 0.02 to 2.0 mm across.
Primary mineral in trachyte and syenite, also a detrital mineral in reworked tuffs.
Variably alters to hematite with increasing carbonate alteration.
Weakly affected by the property-scale carbonate alteration.
Locally strongly altered by the crosscutting, fault-controlled carbonate alteration.
Complete alteration within the highly carbonate-altered and mineralized zones.

Hematite

Trace to SJo
Subequant anhedra to subhedra 0.02 to 2.0 mm across, locally forms elongate, wispy patches
up to 1.0 mm.
Partial to total replacement of magnetite associated with the development of sericite and
ankerite alteration .
Locally totally replaced by pyrite with increasing alteration.

Battle Mountain (Canada) Inc. 14 September, 1990
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TABLE 2.

Mineral Concentrations in the Alteration Zones (Facies) from the 8350E Gold Mineralization Zone.

Alteration
Zone

Mineral
Assemblage

Width (m)

Chlorite
Ankerite
Sericite
Quartz
Pyrite
Chalcopyrite
Galena
Sphalerite
Tellurides
Molybdenite
Magnetite
Hematite

Gold

Inner

Qz 4 Ank 4- Ser

0.2 - 1.5

< 50 %
10 - 30 1;
10 - 30 1;

5 -35 k
< 0 .5 %
< 0.3 %
< 0.1 1
tr
tr?
——
tr

4-34 g/t

Intermediate

Ank 4 Ser

1-11

tr - 3 %
15 - 50 S;
20 - 50 :*

tr - < 5 %
tr - 15 1

< 0.5 1
tr
tr

-. — -
-~—
tr
tr

50 ppb to
30 g/t

Transition

Ank 4- Ser ± Ch

1-5

3 - 10 %
15 - 50 %
5 - 20 1;

tr
1 - 10 %
< 0.3 %
-. — -
———
---~
— —
< 1 1

1 - 5 %

50 ppb to
1.5 g/t

Outer Regional

Ank t Ch Ch 4 Ank

1-15

< 10 1 5 - 15 1
15 - 50 t 15 - 25 %

< 5 t ———
tr ———

tr - 10 % tr
tr ——--•- . — -

, —— — . —
-.--- -~--
—— ——
3-51 < 5 %

< 1 1 tr

1-300 ppb < 50 ppb

Qz = quartz; Ser * sericite; Ch - chlorite; Ank = ankerite

Battle Mountain (canada) Inc. 15 August, 1990
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Nil 
Nil 
.Nil 
Nil 
Nil
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1
-BATTLE MOUNTAIN (CANADA)

— ' /' 390 BAY STREET, SUITE 2910. M ' —' TORONTO, ONTARIQM5Ht2Y21 t
m PAY Pour Thousand Five Hundred/ft Thirty-One -
1 r ' -im TO Swastika Laboratories, 

P.O. Bex 10. 
1 Swastika, Ontario. 

POK 1TO

I lvjLv! Canadian Imperial Bank of Commerce 1 
LJlrJ MAIN BRANCH-COMMERCE COURT 1 
iJTJfl TORONTO. ONTARIO MSL 109 J

1 1" "•001755"' 1:00002-0101: i 3-1,6 i i 3"*

1 DETACH 1 RETAIN THIS STATEME 
* BATTLE MOUNTAIN (CANADA) INC.

l DATE DESCRIPTION

July 06*90 Invoice 22447 - June 11*90 | 
- 22446 - June 11*90 
1 22466 - June 12 '90 
" 22482 - June 15'90 1 

22511 - June 21*90 
122512 - June 21*90 

22546 - June 25*90 
22552 - June 25*90 

122575 - June 27*90 
22599 - June 29*90

1
1 
1 
1 
1 
1 
1

INC- , O 001755
" " Julj 6 ,,, 90

' —— ZT pm n™,.~* *,531.2T '

BATTLE MOUNTAIN (CANADA) INC.

nSnBHBHBOBHBMmHHHapMMHIIaRnES

IflTTT ftflfff^flTrilfilBII 1C J^M/fSlBI! iUfCPIRlPTf SP "? jiyj y iKililujiuJ b U/AiPlLlC * WlulKi iTjiLluHJlluiL'ffviiSlLi

001755
AMOUNT

736.02 -^ 
137.47 *" 
274.95 * 

.152.65 
512.77 ^ 
385.42 ^ 
570.62 ^ 232.65 fc' 
155.02 ' 
373.50" 4,531.27

"



l 
l 
l 
l

r 22447
s : SWASTIKA LABORATORIES

(A DMSION OF ASSAVERS CORPORATION UMTED) 
P.O. BOX 10, SWASTIKA, ONTARIO POK1TO
TELEPHONE: (705) 642-3244 FAX (705) 642-3300 VENDU A k

m *?^!oLB.attle Mountain Canada. Jnc___________ 
l Box 635 
____Kirk l and Lake^nta.tio^ ̂ ..^,..^——^.^—

1.5Vo LATE CHARGE OVER 30 
DAYS (ANNUAL RATE 18Vo)

18 
3

r\x^3 
^^18

Eft# 24

l 

l

l -*fc

l

l

l

l

l

l

P2N 3K1
W. Benham

24

24 ~24

assays 
"Ag" Cu Pb 
.Mo .
Sample Handling
Cert.#OW-0734-RGl June 8, 1990

MSample Handling 
Cert.#OW-0733-R61 June 6, 1990
Au assays •
Cert.#OW-0748-R61 June 8, 1990

—Sub-.tota

8.75
3.00

8.75

S 157.50- ~~~34.30^ 
7.80j^ 

5OO-

210.00 -

210.00-

FACTURE/INVOICE ANALYTICAL CHEMISTS * ASSAYERS * CONSULTANTS
ESTABLISHED 1928

' 9 13S2
ass-..iiKA-

APPROVED FOR PA""!EM

fa 75- J li- if || off. 77?

l



1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

^̂̂̂
Estab

IW Swastika Laboratories
J ̂ ^^7 A Division of Assayers Corporation Ltd.

Assaying - Consulting - Representation
-

Geochemical Analvsis Certificate OW-0733-RG1
Company:
Project:
Attn:

BATTLE MOUNTAIN CANADA INC. Date: JUN-06-90
75-JV-28 Copy 1. P.O.BOX 635,KIRKLANDLAKE,ONT. P2N3K1WAYNEBENHAM 2. HOLD COPY

We hereby certify the following Geochemical Analysis of 24 CHANNEL SAMPLESsamples

Sample
Number
8905
8906
8907
8908
8909
89 10^
8911 J
8912 V.
8913 f
8914 l
89 117
8916
8917
8918
8919
8920
8921
8922
8923
8924
8925
8926
8927
8928

submitted JUN-04-90 by ROBERT PEEVER.

Au Au check
ppb ppb
55 34

Nil
31

Nil
Nil

7
Nil

, f# & SS&Z 1 0 1 7
Nil
Nil

24
Nil

17
Nil
Nil
Nil

3
Nil
Nil
Nil
Nil
Nil
Nil
Ni 1 Ni 1

Jl^JJCertified by -/^ ^
G. Lebel 1 Manager

P.O. Box 10, Swastika, Ontario POK 1TO
Telephone (705)642-3244, FAX (705)642-3300



1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

^BATTLE MOUNTAIN (CANADA) INC. V^ n H1 Q C Cl } 390 BAY STREET. SUITE 2910. f J UUiOOD TORONTO. ONTARIO M5H 2Y2 ] r-'
1 JuljSO 1fl 90

t

PAY Four Thousand Six Hundred t Fifty-nine ——— 06 /mn nhi i *PC * 4.659.06
r -jTO Swastika Laboratories,
. ***0* &0* 10 * . BATTLE MOUNTAIN (CANADA) INC.Swastika, Ontario.
* FOK 1TO ' tm^a^ummnm-njam^muuis————

RSI M^B^cT^^^cf^T"*
fJIWJi TORONTO, ONTARIO MSL 109 KBlS!^BHB^BiHlm|||]j|g^^

UT KEBOTUBLE7IIOH tfOOCEUlLE''OOia&Ei"' i:0000 P"'D iOH i 3'" l* k i 13"*

DETACH * RETAIN THIS STATEMENT nn4 OCC
BATTLE MOUNTAIN (CANADA) WC. ^ ' U L) 1 Q D D

DATE DESCRIPTION AWOUNT

July 30*90 invoice f 22615; 22626; 22641; 22642; 22665; 22677 ;f "
22684; 22704; 22722; 22693: 22694. 4.659.06

-

'



11 *
8 "'"" ̂ m'a P.O. BOX 1 

TELEPHON

ft •oEpToE Battle Mounte

l

( C 22641

DIVISION OF ASSWERS CORPORATION UMTTEO) fc^^f'&^^S 
Q. SMMST1KV ONTARIO POK 1TO ElPa^jP^l^

E: (70S) 642-3244 FAX (706) 642-3300

lin Canada Inc t ne/, i ATC r.

" HrtfSd lake. Ontario DAYSJANNU

I P2N 3K1 
W. Benham

i Mo.voEMPT.KTMf Mb ;

I t *MD t fXUfM HA

^^^^^^M *Itf-l ra fi f^^^^^M ^^^^^^^^^^^^^|

I -Jfc ie.
16

1 17 -
" 3l""

1 ————

|M

/o/ 7 V B

HARGE OVER 30 
AL RATE 18Vo)

tip trrrwn trr intrT nw - i *oiKM).KOOMM*Mi(^J MOIWMOKOOMIMHK I OONW*** 1' •r.MiiHm .;
1 /5-JV-28 l '- ' ^ '1 'WET 30 DAYS ;1 ': - ' -* 

MnvucaKXMo 1 ^OUMOUMMO 1 twuMMHO. 1 IMM 1 MLBW.
1 PH* UV'Ai^t 1 KVl l. T fi\ T ^1

DESCRIPTION 1 J ff - f^ict l AV:,V,- M

Au assays Ak' ^
Sample Handling 
Cert . #OW-09? 1 - RG1 J.u 1^ .6, . 1 990

Au assays ^ *
check Au assays using 1 A.T. fusions 
Sample Handlina
Cert. #OW-0913-RG1 July 6, 1990 

^ Sub

fj] ^^2^- —— ~~~~^ - IDv-'l ^

l 

l

TOT

$ 8.75
3.00

8.75
9.75 
3.00

•total...
f

M .......

{ 140.00-
48.00 -

148.75-
29.25, 
51.00-

417.00 -

41.70-

4 375.30 JK

FACTURE/INVOICE ANALYTICAL CHEMISTS * ASSAYERS * CONSULTANTS rjl

|Jj JUL251930

l 
l 
l
P

, , ,. , *-\ f
APPROVED FOR F;*""

75- J i/. 2 j i' 77 1?



l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l 
l

Established 1928

Swastika Laboratories
A Division of Assayers Corporation Ltd.

Assaying - Consulting - Representation

Geochemical Analysis Certificate
company: BATTLE MOUNTAIN CANADA INC
Project: 75-JV-28
Ann: W. DENHAM

OW-0921-RG1

Date: JUL-06-90 
Copy 1. HOLD FOR PICK UP 567-4840

We hereby certify the following Geochemical Analysis of 16 ROCK samples 
submitted JUL-04-90 by M. MASSON.
Sanple 
Number

Au

11040
11041
11042
11043
11044

Nil
Nil

7
21

11045
11046
11047
11048
11049

7
31-24

10
14

Nil
11050
11051
11052
11053
11054
IIossJ

3
Nil

10/10
10
10

Nil

Certified by.
G. Lebel l Manager

P.O. Box 10, Swastika, Ontario POK1TO 
Telephone (705) 642-3244 FAX (705)642-3300



l 
l 
l s :

f

SWASTIKA LABORATORIES
(A OMSON OF ASSAYERS CORPORATION UMTTED) 

P.O BOX 10. SWASTIKA, ONTARIO POK1TO

22665

I VENDUAk 
soLDTof Battle Mountain T.anaHa Tnr 1 5 '/o LATE C

®ox ^ OAYS(ANNU KirkldndJ-ake, Ontario

I P2N 3K1 
W. Benham S o j -7/8

HARGE OVER 30 
AL RATE 18Vo)

f Haveimrr.KTMarto. 1 iiaNxMn.KTMEMov. i -*OI*EMO.MOOHHMK j MOTWNOKOOMWMM -i- -BOMB IBM ^.J' -*v.Mi*CNni 
- r 75-3V-28 J r X ' J 4iET30i*r*3 i-H i TCO UCCNCi NO. 1 ' Mtov uemrc M 1 ' imuB nnni no 'l fluBMimm 1 - nwa " 1 - XUBI0. 'I | OUAMllH l 1 

m O '.rAMHY f DISCRIPTION 1

| -J^20 .
20

1 ^, ^ "IJ^- ^ ^fi
38

11 — —
1 1m "" "" "'

-Au assays A *- 't T^Posxs^
Sample Handling 
Cert. #OW-0936-RG1 July 10, 1990

Au assays b l** T-rT^/lie
Sample Handling
r.ort.*nU.nQ47-RRl .Inly 10, 1990

/(Z ^^^ q,f \ r V̂ ^
-1

HHHRinffigl
^Di^Bi

aj5..
3.00

8.75
3.00

)-total

DX.......

rnr*i

^^^^^ffl^^iB^I 
^^^^^^^^^^B

S. 175.00-
60.00 '

332.50-
114.00-

681.50-

68.15-

t ftio oc ^ LfrI .WIMI...1. W - --.-. W' e 

FACTURE/INVOICE ANALYTICAL CHEMISTS * ASSAYERS * CONSULTAN^ [77 
ESTABLISHED 1928 ^

1

V ̂  — ' ^*I^T ^i"^ r-*

l JUL 2 5 19SO APPROVED F03 PAY"

75-

l 

l
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l
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l 
l 
l 
l 
l 
l 
l 
l

Established 1928

Swastika Laboratories
A Division of Assayers Corporation Ltd.

Assaying - Consulting - Representation

Geochemical Analysis Certificate 

company: BATTLE MOUNTAIN CANADA INC.
Project: 75-JV-28
Ann: WAYNE BENHAM

OW-0936-RG1

Date: JUL-10-90 
Copy 1. HOLD COPY 567-4840

We hereby certify the following Geochemical Analysis of 20 ROCK samples 
submitted JUL-06-90 by M. MASSON.

Sample 
Number

Au
P?b . 
Nil 
Nil 
Nil 
Nil 

7

Au check 
ppb

11056
11057
11058
11059
11060
11061
11062
11063
11064
11065

Nil 
Nil

17 
7

14

10

11066
11067
11068
11069
11070

Nil
21

3
Nil 

34
11071
11072
11073
11074
11075

14
3

12
Nil 
Nil

Certified by
G. Lebel / Manager

P.O. Box 10, Swastika, Ontario POK1TO 
Telephone (705) 642-3244 FAX (705)642-3300'
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l 
l 
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Established 1928

Swastika Laboratories
A Division of Assayers Corporation Ltd.

Assaying - Consulting - Representation

Geochemical Analysis Certificate
Company: BATTLE MOUNTAIN
Project: 75-JV-28
Ann: W. BENHAM

Page l of 2 

OW-0947-RG1

Date: JUL-10-90 
Copy 1. HOLD COPY 567-4840

We hereby certify the following Geochemical Analysis of 38 ROCK samples 
submitted JUL-09-90 by M. Masson.

Sample 
Number
11076 \ 
11077 \ 
11078 \ 
11079 
11080
11081 
11082 
11083 j 
11084 J 
11085 l
U086 j 
11087 ;U088 1
11089 l 
11090 J^"[ (i
\lQ9~y 
11091 
1109B 
11094. 
1 1095\
u696\ 
11097 \ 
11098 \ 
11099 \ 
11100 \
iiioi 1 
11102 ;
11103 1 
11104 f 
11105/

Au Au 
ppb g/tonne

Nil 
3 

Nil 
7

Nil 
10 

1766 1.85 
1310 1.34 
58

271 
55 

Nil 
202 

~^/^ 1382 1.32
10
14 
7 
3 
17
10 
38 

549/651 
254 
69
41 
41 
45 
38 
65

Au 2nd 
g/tonne

1.44

Results reported in g/tonne were assayed using l AT fusions

Certified by.
G. Lebel l Manager

P.O. Box 10, Swastika, Ontario POK1TO 
Telephone (705)642-3244 FAX (705)642-3300
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1 
1
1 
1
1 
1 
1 
1 
1 
1 
1 
1
1

Established 1928

Geochemical Analvsis

Swastika Laboratories
A Division of Assayers Corporation Ltd.

Assaying - Consulting - Representation 

Certificate
Page 2 of 2 

OW-0947-RG1

Company: BATTLE MOUNTAIN Date: JUL- 10-90 
Project: 75-JV-28 Copy 1. HOLD COPY 567-4840 
Ann: W. DENHAM

We hereby certify the following Geochemical Analysis of 38 ROCK samples 
submitted JUL-09-90 by M. Masson.

Sample Au Au Au 2nd 
Number ppb g/ tonne g/ tonne

ilOoH 199/1?! 
1107 l Nil 
1108 1 1 0 
1109 1 7

iiiii \
11112 \ 
11113.X

Results reported in g/tonne

l 
3 

10

were assayed using 1 AT fusions f J /J l * 
Jf (/l j 

Certified to ^J' IMW
G. Lebel 7 Manager ' 

P.O. Eo\ 10, Swastika, Ontario POK 1TO
Tplenhnn* r 7ftM 642-3244 FAX (705)642-3300

1



l 
l 
l 
l 
l 
l

. 22684
SWASTIKA LABORATORIES

(A DMSION OF ASSAYERS CORPORATION LMTEO) 
P.O. BOX 10, SVWSTIKA, ONTARIO POK1TO 
TELEPHONE: (705) 642-3244 ROC (705) 642-3300

VfNDUAk
•QJJTof Bflt.t.le Mountain Tanaria ^_^_________

Laic,. Ontario

1.5yo LATE CHARGE OVER 30 
DAYS (ANNUAL RATE 18Vo)

P2N 3K1 
W. Benham

f:- m*MNFT.KM

I OUAMITI 1 
Q^tfwTlTV |

90
20

^ tv 17•v^v 2
r 17

,

• f* ' /-...-j .WXMB^FI.KWft*WIV. ,V 'J rjUMKM&kECOMMMX j 1*1* MO K OMMMC J

DfSCRiPTiON |

_ Au^assays /^l^i ^f G *i
Sample Handling v 
Cert #OW-D954-RG1 July 1?, l QQn

Ag Zn 
L..Samplp hanHling

Cert.#OW-0955-RGl July 12, 1990

vUmSS- "1 
ET 30 DAYS

fu.ll U VlAIHi 1 
US ' PHICI ]

5 8.75- .
3.00

—8.25
8.00 

-JLDO

ub-total

JW.

TOTAL....

•KMHMM '

MC)M*\T 1
*v;)us- I

s .175,00-
60.00 -

148.75,
16.00 - 
51.00-

450 75 —

tt WU

t 405.67

l 
l 
l 
l 
l 
l

j JUU513SU
l . -;: . . 1 1

i 
i

FACTURE/INVOICE *N*LYTICAL CHEMISTS * ASSAYERS t CONSULTANTS
ESTABLISHED 1*2t

ft

^ c

APPROVED FOR



l 
l Established 1928

Swastika Laboratories
A Division of Assayers Corporation Ltd.

Assaying - Consulting - Representation

l 

l

Geochemical Analysis Certificate
company: BATTLE MOUNTAIN CANADA INC.
Project: 75-JV-28
Ann: W. DENHAM

OW-0954-RG1

D*e: JUL-12-90 
Copy 1. HOLD COPY 567-4840

We hereby certify the following Geochemical Analysis of 20 ROCK samples 
submitted JUL-10-90 by M. Masson.

Sample 
Number

Au 
ppb
10
10
3

Nil 
Nil

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l

C-991 
C-992 
C-993 
C-991 
11114
11115
11116
11117
11118
11119

10
31/17

10
Nil

11120
11121
11122
11123
11124

10
14

Nil
17

Nil
11125
11126
11127
11128
11129

75/75
17

Nil
Nil

10/10

Certified by
G. Lebel 1 Manager

P.O. Box 10, Swastika, Ontario POK1TO 
Telephone (705) 642-3244 FAX (705)642-3300
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22693

l 
l

SWASTIKA LABORATORIES
(A DMSK3N OF, ASSAYERS CORPORATION UMITED) 

P.O. BOX 10. SWASTIKA, ONTARIO POK1TO 
TELEPHONE: (705) 642-3244 FAX (705) 642-3300

Jggrof^Battle Mountain Canada Tnr_____________I VENDUAk 
f

l

l
r

Box 635
Kirkland Lake. Ontario

1.50/* LATE CHARGE OVER 30 
DAYS (ANNUAL RATE 18"Xo)

I P2N 3K1 
W. Benham /O 7 7/8

28

.20. 
20

Sample Handling
Cert .*OW.-0970- RG1- Ju ly. 13 .-1990

-assays____.
Sample Handling 

-CertJDWJi96ZrJlGLJuJjL.l3^J990.

3.00

fi-75
3.00

84.00 -

JJL.QQj 
60.00

564.00 -

56.40 -

.1507.60 ^
. j IM

i
FACTURE/INVOICE ANALYTICAL CHEMISTS * ASSAYERS * CONSULTANTS

a 

*

l 
l

JUL 2 5 1590 APPROVED F

-775



l Estabushed 1928

Swastika Laboratories
A Division of Assayers Corporation Ltd.

Assaying - Consulting - Representation

Geochemical Analysis Certificate OW-0962-RG1

1 Company: 
Project:
Ann:

BATTLE MOUNTAIN CANADA INC. Dale: JUL-13-90
75-JV-28 Copy 1. HOLD COPY 567-4840
WAYNE DENHAM

1 We hereby certify the following Geochemical Analysis of 20 ROCK samples
submitted JUL-1 1-90 by ROBERT PEEVER.

• Sample
Number

- 1130
l 1131
" 1132

1133

1 1134,
11135
11136

| 11137\ 
1138
1139

1 1140 
1141
1142

1 1143 
1144

11145

1 11146
11147
11148
11149,

1

1

1

1

1

1

1

Au
PPb

) ii/ii
Nil
Nil

l Nil
' Nil

Nil
7

\ sof J
( Nil 

17/27
\ 3
\ 1 0 \ 10

j 10/10
l Nil

1 Nil
7 Nil

7 N il

J? JlJCertified to S\J ̂  ^^JM
G. Lebel f Manager l

P.O. Box 10, Swastika, Ontario POK 1TO 
Telephone (705) 642-3244 . FAX (705)642-3300



l 
l 22694
•^
| k VENDU A^ 

SOU) TO f

1

iLJL-

|^^^ oTVMonrvM LMDvsnM i unico
I^Hp l* DMSK3N OF ASSAYERS CORPORATION UMTTED) 
*^ P.O. BOX 10. SV^STTKA, ONTARIO POK 1TO 

TELEPHONE: (705) 642-3244 FAX (70S) 642-3300

Battle Mountain Canada Inc
Box 635 
Kirkland Lake, Ontario
P2N 3K1 
W. Benham /fi/ J/ft

^3""^: ̂ •C!^2Ii^it^^SI^

— 1.5Vo LATE C
DAYS (ANNU

sin
HARGE OVER 30 
AL RATE 18 0Xo)

J MOIMNOMOOMIMNOt l OttdBOm 1 MT.MIfWm 
J XET300AYS J , 

OUHOMPBOO. J tHU -1 ~ •A1JBIW

1 *4

i i
i

34
34

* IS
15

i
i
i

—Au assays i J a ^
Sample Handling 
Cert. #f)W-.0964-.RGL July 13, 1990

Au assays A ^ *
Sample Handling 
Cert.#OW-0977-RGl July 16. 1990

Sub

f 8.75
3.00

8.75
3.00

•iolal^

-10K........

TOT

S 297.50-
'102.00- "

131.25-
45.00-

575.75 ^

57.58-

t 518.17-
TH o

l 
l 
l 
l
l4/ 

l

l

FACTURE/INVOICE ANALYTICAL CHEMISTS * ASSAYERS * CONSULTANTS ffi
ESTABLISHED 1928

,. JUL2513SO APPROVED FOR PAYMENT
X5fe?" y^ * (^^'iL*^?i

/i o 5- 77?
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Established 1928

Swastika Laboratories
A Division of Assayers Corporation Ltd.

Assaying - Consulting - Representation

Geochemical Analysis Certificate 

company: BATTLE MOUNTAIN CANADA INC
Project: 75-JV-28
Ann: W. BENHAM

OW-0977-RG1

Date: JUL-16-90
Cbpy 1. HOLD 567-4840

We hereby certify the following Geochemical Analysis of 15 ROCK samples 
submitted JUL-12-90 by M.MASSON.

Sample 
Number
1150 N 
1151 l
1152
1153
1154
1155
1156 ;
1157 ;
1158
1159 V
1160 \
1161 \
11621163 y
1164/

Au 
Ppb
27 

Nil
Nil
Nil
10
7

Nil
34
10

- 7y BJAQ ̂  1 3
Nil
Nil

5
3
7

Au check 
Ppb
14

38

2

Certified by
G. Lebel l Manager

P.O. Box 10, Swastika, Ontario POK1TO 
Telephone (705) 642-3244. FAX (705)642-3300
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--BATTLE MOUNTAIN (CANADA) INC. /^ n H 1 O Q O
. J 390 BAY STREET. SUITE 2910. ( \ U UID^O 

— TORONTO. ONTARIO M5H 2Y2 '--" 
AUGUSt 7 10 90

PAY One Thousand Four Hundred l Twenty-Four — 02 unnnniiARs* 1.*2*.02
j-

TO Swastika
P.O. Box 
Swastika
PUK iTO

-j
Latxsratories,

* . ' ! BATTLE MOUNTAIN (CANADA) INC.t Ontario.

J l^ifflMflCTffilMiBtfi^^tlljFj^mi[ftiip*KBB*ii!MHtmif*fBS8BiiSFrTffltittirrTrr^ — 
*Jkm Canadian Imperial Bank of Commerce R^HraHBwH^raS^raralill
L5JN MAIN BRANCH-COMMERCE COURT KtMffiiili^^
iflfl^ TORONTO, ONTARIO MSL 1G9 ^^g^^lgfflBJgBg^^gH^^BpPSP^

11*00 IB^Bii* m iimmimm i&mmi?iIOOOO 2 MI 0 IQiI i3'"**6 1 13"*
i

DETACH * RETAIN THIS STATEMENT nrM Oft O 
BATTLE MOUNTAIN (CANADA) INC. 001838

DATE DESCRIPTION AMOUNT

Aug. 07*90 Invoice t 22735 - July 25*90 * 539.32 "'
f 22736 - July 26*90 652.05 ^ 
t 22737 - July 26*90 232.65 ^ l.*24.02

1
1
1
1
1
1

s

i ^



1-^.
1 *

X^*^1 ^gfe
I aSSrof Batt 

Box 
Kirk

i 22735
SWASTIKA LABORATORIES r**rowiHpwywMgp^^

^ (A DMSK3N OF ASSAYERS CORPORATK3N UMJTtO) fc*^~ T-'^T"" Iftn^^I ̂ ^^^'^ "* ' '- '-'t :^
P.O. BOX 10,
TCLf PHONE:

le Mountain
535 
land Lake,

SWASTIKA. ONTARIO POK 1TO ^^rlWW^Jrlll^-**-.M*if*^*'"* -.V't-a
(705) 642-3244 FAX (705) 642-3300

Canada Inc -t to/ IATC CHARGE OVER 30
Ontario DAYS (ANNUAL RATE 18 0Xo)

I P2N ikl io5-779 
W. Benham -7^- j-y ^ fo+^p/f

NO.BrCxmrr.KTAXf MD. I

1 TOUCWCfMO. 1
l H OUAMIIE
^^H QUANTITY

1 ^4^ 14- — 1 4 -

1 jtfL.J9..
19

—
1 * ,8

18
- -..- .

1

1

1

1

: ? 1 1 o -

I *L fcuo

^ ?ao

1 , 1 ^

1MB

H001XCMn.KTAXEMOV. VOTM NO. M COMWAMX 1 NOTK HO Of O3MMAHM OMOnMM 1 MP.MIVMTW -f

J NET 30 DAYS j
MOVUCCNCtMO muMOmWHO 1 OUHOHOWIW. IfMM 1 UUSN9

1 PHIXUNIIAIHE I MONTANI HDESCRIPTION 1 UNIT PRICE | AVOOUT |

Au assavs 4tf i S 8.75 S 122.50 -
Sample Handling 3.00 42.00-
Cert.#OW-0996-RGl July 18,. 1990 . . .... ... .....

Au assays UA. A . 8 .75 166.25-
Sample Handling 3.00 57.00^
Cert.#OW--0997-RGl July 18, 1990

Au assays A t i 8.75 157.50-
Sample Handling 3.00 54.00 -
Cert.#OW-1012-RAl July 19, 1990

.... -. .... ~......

*

i m
, * it 4^

\

^^^^
/ ^\^ Syh-tftffll .....,... 599.25"

. ^ ft^——^ ' .-^x................ 5,.W ,-
TOTAL i 539 3 0 .1

FACTURE/INVOICE ANALYTICAL CHEMISTS * ASSAYERS * CONSULTAiJf S B-

" az.**^.. s*j*r.-*o~^~
APPROVED FOR PAYM^^T

^ /5^L^s-~"-~ CP--^ ^r

- 779

l
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*^T^ Swastika Laboratories^i^BfcJ ^P^f*^ ——

Established 1928

Geochemical Analvsis

A Division of Assayers Corporation Ltd.

Assaying - Consulting - Representation

Certificate ow-0996-RGl
Company: BATTLE MOUNTAIN CANADA INC. Date: JUL-18-90
Project: 75-JV-28
Ann: W. BENHAM

Copy 1. HOLD COPY 567-4840
i

We hereby certify the following Geochemical Analysis of 14 ROCK samples
submitted JUL- 16-90 by M.

Sample
Number

1165 -x
1166 A
1167 j
1168 7
1169 1
1170 \
1171 l
1172 S7t 7^75 E
1173 f
1174 f
1 175 Y
1176 \
1177

MASSON.

Au Au check
ppb g/tonne

3
7

10/7
Nil

7
Nil
Nil

10
Nil
Nil

7
Nil

1059 0.99
1178y 939/789

Results reported in g/tonne were assayed using 1 AT fusions /)

Jf'dliCertified by ^\J ' f/i/frvy
G. Lebel 1 Manager

P.O. Box 10, Swastika, Ontario POK 1TO
Telephone (705)642-3244 FAX (705)642-3300
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Established 1928

Swastika Laboratories
A Division of Assayers Corporation Ltd.

Assaying - Consulting - Representation J l! l 23 HO

Geochemical Analysis Certificate 
company: BATTLE MOUNTAIN CANADA INC
Project: 75-JV-28
Ann: W. DENHAM

OW-1003-RG1

Date: JUL-19-90
Cbpy 1. HOLD COPY

We hereby certify the following Geochemical Analysis of 26 ROCK samples 
submitted JUL-17-90 by .

Sample 
Number

Au Au check 
g/tonne

Au 2nd 
g/tonne

11180
11181
11182
11183

Nl 
Nil 
Nil 
Nil 
Nil Nil
Nil
Nil

3
Nil 
Nil

1189
1190
1191
1192
1193

Nil
Nil
Nil

31
39497 39.15 40.25

1194
1195
1196

11197
11198 1Y

216
21
31

Nil
Nil

11199
11200
11201
11202
11203

Nil
Nil
Nil

17
38/27

11204
11205
11206 

U1207,

14
27
24
27

Au results reported in g/tonne were assayed using l AT fusions

Certified ty
G. Lebel l Manager

P.O. Box 10, Swastika, Ontario POK1TO 
Telephone (705) 642-3244 FAX (705)642-3300
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22736

VENDUA

SWASTIKA LABORATORIES
(A OMSION OF ASSAYERS CORPORATION UMTED) 

P.O BOX 10, SWASTIKA. ONTARIO POK1TO 
TELEPHONE: (705) 642-3244 FAX (70S) 642-3300

m

r
i^
i-
i
1;
1

— ~ — - —— - — -.--- . iM MIJXU^JJ — UUI.U1UU — i-uj- —————————————————————————————————— I.O /O 1-rM 1- \fl IrM IVJL. W * fc.1 1 WV

5?x.?35 . . . ^ . DAYS (ANNUAL RATE 18Vo) ___ KirkJand Lake, Ontario . *
P2N 3K1 t OS 
W. Benham 75- -3 y Z g VW— -7 y*

MO own. K TAXI MO no irpiMn tie inn nm l *OHK BO. M conn* HOC I MOTMNOKOOIMMNOC j oowomoN* l MP.MWNTU 
I 75-JV-28 i NET 30 DAYS

RBUCCNCCNO. HOV UCCNCC HD 1 *8* ofeei HO. 1 OMOMXMNO. 1 IBMi 1 tMISIKf.
OUANTIIt 1 ..r^,-nr,r 1 PHKUMlAlRf 1 MUMAN1 1OUAMIT* 1 DESCRIPTION 1 u,,i- PHICI l AMOUNT l

26

1& 17
17

Y 1 7
2 
17

11-

.JUj assays . .. . /4^ *
Sample Handling
^A^4- 4^ ALI 1 fiftQ DPI li il*/ 1O 1QQH

AM accauc iLi ttlf. ̂  1 ^9 ^L

Sample Handling
**" * *" * ff mi — lUfc i- -Kui — uuiy.— tj^ . J33U , . . 

An ac^ayc: H 4^ JS
Au check assays using 1 A. T. fusions 
Sample Handling
Cert.#OW-1028-RGl July 25, 1990

/ ) /^L—-^———— — "
j vi ^r f ̂ -j^^ ~ -~^^^ * * *

TOTAL....

$ B.75 -
3.00 i

-B,7S -
3.00

B. 75
9.75 
3.00.

4 .227,50 v 
78.00-

— 148.75". 
51.00-

148.75-
19.50- 

-J5KOO,

-724^51) -1

72. A5 -

$ 652.05 Jj-
- 1M C 

AklAIVTir^AI r^UCkllCTC m A CCAVCOC A f^nkieill TAklTO r-^A.

ESTABLISHED 1928
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*4^t^ Swastika Laboratories
^^H^K-l^^f

Established 1928

Geochemical Analvsis

A Division of Assayers Corporation Ltd.
Assaying - Consulting - Representation

At';; - ] JCI5Q

Certificate OW-1028-RG1
company: BATTLE MOUNTAIN CANADA INC. Date. JUL-25-90
Project: 75-JV-28
Ann:

Copy 1. HOLD COPY 567-4840

We hereby certify the following Geochemical Analysis of 17 ROCK samples
submitted JUL-20-90 by .

Sanple
Number
11242~") 
11243 f
11244 y TV foso?
11245 f
11246J
11247^
11248 j11249 ;
11250 (
11251 V Tr & 3SOZ
11252 ~f
11253 f
11254
11255 i
11256 l
11257 J
11258,/

Results reported in g/tonne

Au Au check Au 2nd
ppb g/tonne g/tonne
151 
27
17

987
740235 761.11 834.45

1783 1.47
178
233

76
2043 2.19

878
38

216 185
27

7
Nil

17

were assayed using 1 AT fusions ^d ijn71 ^f I A
Certified to 7 J ' \^\r\

G. Lebel 1 Manager j

P.O. Box 10, Swastika, Ontario POK 1TO
Telephone (705) 642-3244 , FAX (705)642-3300



DOCUMENT

Ontario

ifetopment

Report of Work 
Mining Act (Expenditures, Subsection 77(19))

42A81NE8938 2.13956 TECK

and Lands Branch.

900

Type of Wort Performed
Assaying Channel Samples-——

Recorded Holder
Battle Mountain (Canada) Inc.

Mining Division

Larder Lake
Township or Area
Teck Townshi

Prospector's 
T 5179

No.

390 Bay Street, Suite 2910, Toronto, Ontario, M5H 2Y2
^^™ ̂ "^ ^^^^ "^ *" ™ "" *"" ™™ ""* ^^^^^™ ~ ""*^^^~ ™™"*"^n^^^CT^JT^^^jaETTWon renormtg By

Battle Mountain (Canada) Inc.

(416) 867-9815

Dfltt Whwi Wortt 
From:

Name and Address of Author (of Submission)
W. Benham, Battle Mountain (Canada) Inc.
390 Bay Street, Ste. 2910, Toronto, Ont. M5H 2Y2

,To:

Al the work was performed on Mining Claim(s): 
Indicate no. of days performed on each claim. 
'See Note No. 1 on reverse side^——^^—

Minmg cwm

477119
NO, Of D*yt

H.23
Mming cwm

191651
No. of Day* Mining Cwm No. of Dayi Mining CWm No. of Days

MMngCWin No. tt Day* Mining CIdm No of D*yi Mining Claim No of Day* Mining Claim No. ofDayi Mining CWm No. of Days Mining CWm No. of Dap

MMngCWm No. of My* Mining CWm NO. of Dtyi Mining CWm No. of Day* Mining CWm No. of Oayi

SEE
MMngCWm

ATTACHED
No. of Day* MMngCWm No. Of Day*

SCH5DULE I
Instruction*
Total day* credits may be distributed at claim 
hoWer'i choice. Enter number of days credits per 
Claim in the expenditure days credit column

Calculation of Expenditure Days Credits 
Total Expenditures————

S 1,878.75

Total 
Days Credits

Total Number of Mining Claims Covered 
by trot fwpOft of Wofk

Mining Claims (List in numerical sequence). If space is insufficient, attach schemes with required Information

Total Number of Days Performed

125.25
Total Number of Days Claimed

125.25
Total Number of Days to b* Claimed at a Future Oat*

MINING LAiMOS SECTION
Certification of Beneficial Interest 'See Note No. 2 on reverse side

l hereby certify that, at the time the work was performed, the claims covered in this report 
of work were recorded in the current recorded holder's name or held under a beneficial interest 
by the current recorded holder.^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

Date i?, m i
Certification Verifying Report of Work
l hereby certify that l have a personal and intimate knowledge of the facts set forth in the Report of Work annexed hereto, having performed the work or witnessed same 
during and/or after its completion and the annexed report is true.
Name and Address of Person Certifying 

Ray 9Q1A,
Bottrlllt Battle Mountain (Canada) Inc. 

MRHToronto. mn.m
l Telephone No

(H16) 867-9815

For Office Use Only
Total Day*

US.3S

Date Recorded

•feJs- - a-?/?/
Date Approved as Recorded
/, ,S jvsc*



Mo. of Dava Work Parfemad oa Bach Claim

Tranch Mo. of flamDlaa 477419 491651 Cart. Me.

Total Expandituraa 

Total Daya Cradit

63.45 1.815.30

4.23 121.02

8550E
8100E
8050E
7912E
7912E
7850E
8100E
7975E
7975E, 8030E
8030E

6
16
20
38
16
20
15
14
26

5

63.45^
169.20,
211.50^
401.85'
169. 20^
211.50
158.63'
148. 05i/
274.95

70.42

0733
0921
0936
0946
0954
0962
0977
0996
1003
1028

$ 63.45
169.20
211.50
401.85
169.20
211.50
158.63
148.05
274.95
70.42

Si.878.75 

125.25

FI: KLXDAURKPRF.TEK
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Bernhardt Twp. M.327
•- . -.': '••""' " . -" - . . - -."^- ' fcai.rv. ' .

r __ __ i __ ,r~-v- ~VT\ * ' v ;. ^-;r..-1168936 ;
l t '-. -t?..'
. 5013

67 L -^ l l 2812*l a "5 l l

j i. L \

!O\j
K'0'5202

1 — — """ l i*-— l . . . 1135908 J 
l L982704 l

^-J———-x-
' 548486 '. 

5288 
9058

7 ,^j*\r*rr'*''\^'

8972* -
'2 * ; - .^ L 856543 

2 260 
24 83

25:993 - \ ('9863
T 5990 65

565527 l 56552 6 
l

.5 \ L

•67 5 ft 8 9

i e, 4 21 -~
(-49^563*

-\'-'vi hai f" ; )t^ :Tc "l T C 57

HE TO\*NSh;i :-
OF

L/vCr\
- -^.* ** 

•'"W-

?1w-*r.

•n;r. DISTRICT OF
TIMISKAMING

LARDER LAKE 
MINING DIVISION

SCALE*I-INCH*20 CHAINS

• ; , V-NiNG "'

ROADS
IMPROVED R OADS
r- -', ;' " -i : -^ h- A .', ~- ~ -

r- - ;'t c ^ L i N f 3 
MARSH OP MUS*L

-y
**

**
v

NOTES
•sijf'-:: 1 *' nghls ^. je'^atx', :^r,; oe 
5 i* f li! .-J^t"-! end rivers

Areas s hown fer s (ime

Mining claim L . 5779 - Mining R/ghfs suDjecf 
fo Sec. 36 of f ft e M/n/ng Acf. f RSO. 1950)

-REAS WITHDRAWN F 90M S TAKING

SURFACE ff/GHTS WITHDRAWN FROM S TAKING 

SECTION 43/70 ORDER N O. W 76/SO

AND MIN/NG R/GHTS
SECTION 36/80 O WE* ^O. W f OS/8*?

nW9-Mf\^ ^Tg-W47WPff^tVN FRQ-V

STAKt*, *--S^^—36/80 ORDgq VQ. W8/0C 
ORDtfl :JO. 0-2O/88 OPENS PART W-Q8/66

SURFACE AND M/N'NG R/GHTS W/THDRJWN FROM

SECTION 36/80 OROfR. 'JO W 9/ 
ORDER NO, 0-22.'88LOPENS PAST Of W9/8

NOV 15/90

.9/SWTS--

JW 36/ee?- 
NO. 0-33/88 OPENS W-90/67

MINING PIGHTS WITHDRAWN FROM STAKING 
SECTION 36/80 ORDER NO. W-22/63

.;),NG RIGHTS JVITHDRA •VN c [z:c.'.. STAKING
EC-JON iii /SO OP:. -IR MDVi^trSetr (J- i. 

^H NO,O-L!7-3O NER OPENS W-L2/89NS

& MlflfrC- •mQHT-5-WThOftAWN FROM STftr. 
? S' ,.L T "* 3^ Sfevrfr *o. W -t- 3/3* NS

ORDER MO.O-LII/90 OPENS 
W-L3/69NR

THE IN^OF'MATION THAT 
APPEARS ON THIS MAP 
HAS BEEN COMPILED 
FROM VARIOUS SOURCES. 
AND ACCURACY IS NOT 
GUARANTEED THOSE 
WISHING TO STAKE MIN 
ING CLAiMS SHOULD CON 
SULT WITH THE M^/'-G 
RECORDER. MiNISTRV O 
NORTHERN DE VE '..r- P 
MENT f- HO M INES. FOR Aj 
DiTiONAL. INFORMATION 
ON THE: STATUS OE THE

f'

42AaiNE893e 2.13956 TECK 300



KIRKLAND 
GOLD RAND

GENERATION 
PLANT **

LEGEND

STRUCTU RAL BREAK 
MAGNETIC LOW

l P CHARGEABILI TY 
{ Pole -dipole a s 12.5m.)

GOLD PROSPECT

OVERBURDEN TRENCH

CANA 
KIRKLAN

Kirkland 
—L —l

563OOO 3647BO S6*90O 5 68230 SToOOO 5?I75O 573500 5752BO

SCALE l 125,000

BATTLE MOUNTAIN (CANADA) INC.

KIRKLAND LAKE PROJECT
Queenston Mining Inc.

ONTARIO 
AMALGAMATED KIRKLAND PROPERTY

GROUND MAGNETIC
INTERPRETATION

PROJECT No,: 75- JV - 28 w S e n h a m

NTS 42A/I S 32D/4 DRAWN BY' g. H - Modill. Tech.

Revised January 1991DRAWING No.:

SCALE: hSOOO

42A81NE893e 2.13956 TECK
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OVB
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- l 0Xo ser.
- strong ank.

Sericitic 23 , sheared "^J* 

- mi nor py. l.

i- -A 
\/

Masflive.fine groined
-! 0Xo se r.
-strong ank,

r-

Massive, wkly. foliated 
-minor p y.

l.-.

IQ330N

10320N

x \
23, 22 *-~L- Mos* i ve , fine to med. 

gra ined, well foliated 
'Up to l cfe ser. 
- well developed ank

|*-~L- 
'

IQ3IQ N

OVB

10300 N

/

22
ss '

/i /'J

' ' '
. OVB . .

[ I 0290N

bvs

. . X . s

I6a IQ28QN

Massive, fine 
gro i ned { Trachye)

10270 M

LEGEND
60 ALTERATION

Chlorite iTolc 
±Carbonate±Quartz
612 W eak
613 M oderate
614 Strong

Sericite i Carbonate 
iChlorite±Quartz
622 Weak
623 Moderate
624 Strong

Carbonate tChlorite 
Fuschite* Quartz
652 Weak
653 Moderate
654 S trong

Sye n i t e

|46ll l Augite Syenite 
Mela Syenite 
Meso Syenite 
Leuco Syenite

69 J Carbonatized Syenite

40 INTRUS l VE S

Diabase 

H2| j Lamprophyre 
Peridotite 
Pyroxenite 
Gabbro 

Dior i te

20 SEDIMENTS
[211 ) Conglomerate 
1221 l Graywacke 
|23|~1 A renite

Siltstone 
Mud stone 
Iron Formation

10 VOLCANICS
Lil l ^ Komatiites 

l 13 l l Basa Its 

(J8 l j Trachytes 

llBfj l Flows 
ItSal t Tuffs

SYMBOLS

XX

XXX
XXX

XX

8eddlng,dlpplng, vertical 
(facing unknown) 
Bedd Ing, di ppi ng , vertical, 
overturned (facing known) 
Pillow facing direction, dipping, 
vertical, overturned 
Foliation (Sial,dipping,vertical 
dip unknown
foliation (SZ or Sib), dipping, 
vertical, dip unknown,

Joint, dipping, vertical

Fault,dipping, vertical

Shear zone,defined,inferred

Mineral elongation strike 
and p lunge

Minor fold showing plunge

Geological contact, known, 
Inferred

Diamond Dri 11 Hole

Outcrop drea

Limit of deep subcrop

Historic trench

Pit or trench outl Ine

Shaft

GRAIN/CLAST S IZE
SEDIMENTARY ROCKS

a -fine groined
b -medium grained
c -coorte grained
p -pebble
d -cobble
e -boulder
O -grit

VOLCANIC ROCKS 
o -ash tuff 
b -lapilli tuff 
c -block tuff 
f -flow 
fbx -flow breccia

IGNEOUS ROCKS
a -fine grained 
b - medium grained 
c -coarse groined 
p -pegmatitic

NO. 1.6
LOCATION

g./t AU

O Q, p. -augite porphyritic
amg. -amygdaloidal
amp. -amphibolite
OH k. -ankerite
b X. - b r tecia
CO. -calcite
C b. -carbonate

Ch. -chlorite

C p. -eh alcopyri t*
f C. -fractured

ABBREVIATIONS

f p. - feldspar porphyritic
f S p - feldspathic
gf. -graphitic
h em. -hematite
l am. -laminated
m. -massive
mag. -magnetite

p. -pi Moved

p b. -galena
P y. - pyrite

q.V. - quortr
Ser. -sericitic
Sil. -silicic

Sp. -sphalerite

S px. - s p i n i t e M
Sh. -sheared
trc. -trochoidal

Var. - vor ioltt ic

VOS. - vesicular

D/4

53337ST

36SOOO 56479O 3&6900 568ZSO STOOOO 571790 S73500 375ZOO

SCALE l 125,000
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464.

Strongly foliated, sheared
- mod. to Strong onk., ser.
- 00.
- vsry minor aporodic 

qti., qti *ca tf'Uts.
- no py.

frog, l o 10 c m. 
massive

-mod to strong onk fc*0 
"~ '-wk. ser.

-wkly. foliated

i.
Massive ,frags to 20cm. .—J

- wk. to mod. an k.
- mod. mag.
- eh.

UJ 

O

IO 
CO

M assive, blocky, f Ine 
grained , rod -brown.

Rubbty Zone -well join tod , foliated,
bl oc ky area 

- syenite contact not viiible

io - 50cm. ser. *ch. *co. schist

i '4 cm. ser. * eh. t q tz. * ank.

Strongly foliated, s heared
-strong onk.

-minor qtz. * ea. stringers
! l - 3mm.)

Massive, mod. well foliated
-mod. to strong onk., mag,
-mad. ser.

./v-.-.'/N

.-:-:-:-.-(T i

Massive, well jointed
- wk. ank.
-eh.

5-lOcm. eh. * ser. * co. schist

GO

IQ26QN

0250 N

Q24QN

IQ230N

10220 N

0210 N

LEGEND
60 ALTERATION

Chlorite ± Talc 
± Carbonate* Quartz
612 W ea x
6 l 9 Mod era t e
614 Strong

Sericite i Carbonate 
iChlorite IQuartz

622 Weak
623 Moderate
624 Strong

Carbonate ^Chlorite 
Fuschife t Quartz
652 Weak
653 Moderate
654 Strong

Syen i t e

1*611 l Augite Syenite

|462| j Mela Syenite

|463| l Meso Syenite
|464| l Leuco Syenite

169 l Carbonat ized Syenite

40 lNTRUSlVES

Diabase 

HZ[ J Lamprophyre 

Peridotite 

Pyroxenite 

Gabbro 

Diorit e

20 SEDIMENTS

[2 li l Conglomerate 

122 l l Graywacke 

Arenite 

Siltstone 

Mudstone 

Iron Formation

10

SYM BOLS

XXX
XXX
XXX 
XXX

XX

Bedding,dipping, vertical 
(facing unknown) 
Btddlng i dipping , vvrtical, 
overturned (facing known) 
Pillow facing direction, dipping, 
vertical, overturned 
Fol i a fi on (Sla), dipping, vertical 
dip unknown
Foliation (S2 or Sib),dipping, 
vertical, dip unknown

Joint, dipping, vertical

Fault, dipping, vertical

Shear zone,defined,inferred

Mineral elongation ttrike 
and plunge

Minor f old showing p lunge

Geological contact, known, 
inferred

Diamond Dri 11 Hoi e

Outcrop A rea

Limit of deep mbcrop

Historic t rench

Pit or trench out l i ne 

Shaft

GRAIN/CLAST S IZE
SEDIMENTARY ROCKS

a -fins groined
b -medium grained
c -coarse grained
p -pebble
d -cobble
e -boulder
g -grit

VOLCANIC ROCKS 
a -ash tuff 
b -lapilli tuff 
c - block tuff 
f -flow 
fb* -flow breccia

IGNEOUS ROCKS
a -fins grained
b -medium grained
c - coarse groined
p - pegmatitic

LOCATION
9-/t. AU

0O, p. -augite porphyritic

a mg, -amygdaloidal
amp. - ampni bol i te
an k - a n k eri fe
b X. -breccia

CO. - ea l c i t o

C b. -carbonate
Ch. -chlorite

C p. - en a lcopyri tfl

f C. -fractured

ABBREVIATIONS

f p. -feldspar porphyritic
f S p -fei d s pa t hie
gf. -graphitic

hdm. - h t m a t i t e
l am. -1 ami noled
m. -massive
mag. - magn e t i t o

p. -pi llowed
pb. -galena
py. -pyrite

q.V. - guarti vein

se r. - seri ci i ic
Sil. -silicic
Sp. -sphalerite
S px. - s p i n i f e K
S h . -sheared
tfC. -trochoidal

Var -variolitic

V6S. - vesicular

5533T5O

5329000

563OOO S 64750 56*9OO 56*290 S/OOOO 5 ?IT5O 5733OO 373250
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TRENCH^. , -

* /' ' Mud' *

l O 260 N

10250 N

10240 N

10230 N

10220 N

102 l O N

42A01NE8930 2.13956 TECK

LEGEND

TRACHYTE LA PILL

ARENITE

TUFFS

QUARTZ VEIN, * Pyrite, ±Golena

MUDSTONE

LEUCO SYENITE

STRONGLY ALTERED SYENITE
GREATER THAN Z t}fe py. )

STRONGLY ALTERED T UFFS
GREATER THAN 2*^ py

STRONGLY ALTERED SEDIMENTS

SILICIC, 5 - 30 0Xo P y.

CARBONATE - SERICITE ALTERATION

SERICITE

SYMBOLS

//i

A A A

m a

Bed O ing, flipping, vertic O l 
(facing unknown I

Bedding, dipping, vertical, 
overturned (facing knownl

Pillow facing direction , dipping, 
verticol, overturned

Foliation (S | 0), dipping , vertical 
dip unknown

Foliation (Sg or SitJi dipping 
vertical i dip unknown

Joint, 3 ippin g, vertical 

Foull,dipping , vertical 

Shear iono, defined, inferred

Mineral elongation itrlke 
and plunge

Mlnorfold showing plunge

Geologic at contact .known, 
l nferrad

Sample point, cfiarocter, 
character 4 assay,assay

Claim pos1,ifon bar, post

Glacial striae, ice direction 
know n,unkown

GRAINXCLAST S IZE

Sedimentary rodki
a -fin* grained
b - medium grained
c - coa rse groined
P -pebble
d - cobble
e - bould er

Volcanic rocks
o -ash ruff 
b -lapilli luff 
c -block tuff

Igneous rocks
o -fine groined 
b -medium grained 
c -coarse grained 
p - pegmatitic

a
111

Data point

Drill hole

Outcrop limit

Limit of deep subcrop

Limit of shallow subcrop

Historic trench

Pi t or trench outl ine

Shaft

Survey,station, point

SHEET

(T)
SHEET 

f?)

SHEE T

36SOOO S6479O 56*900 B 6eS90 9?bOOO 5?I79O S7SSOO

SCALE l 125,000
*000 4000 MCTNCB
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Refer to SHEET No. 4 for 

a nd geological symbols.

ZONEZON E8275

10250 N-

.Mud . ' . ' .

,r . M u d . .\

. -x- . . . ;

^4; ' ' Mud ' ' S

—624/16 .' r
r- ' o i.

0220 W

BATTLE MOUNTAIN (CANADA) INC

2-l 3956
KIRKLAND LAKE PROJECT 

Queenston M ining Inc.
ONTARIO
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Refer to SHEET No. 4 for l egend 
and g eo/og/col s ymbols.
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SCALE i 125,
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0260 N.-

/0250 N -

0240 N -

10230 N-

10220 N -

(02 ; O

8b

26

464

LEGEND

TRACHYTE LAPILLI TUFFS

A R E N l T E

MUDSTONE

L E U C O SYEN t T E

QUARTZ VEIN, i Pyrite, ±Galeno

STRONGLY ALTERED TUFFS
(GREATER THAN 2 "/o py. }

STRONGLY

STRONGLY ALTERED SYENITE
(GREATER THAN 2 0Xo py. )

ALTERED SEDIMENTS

SILICIC, 5 - 30 0X0 P y

CARBONATE - SERICITE ALTERATION

SYMBOLS

x, x

A A A

m n

Bedding, dlpping.verticol 
(foci ng unknown )

Bs d ding .dipping,vertical, 
overturn*d (facing known )

Pillow facing dir action , dippm g , 
vertical, overturned

Foliation (S | 0 l, dipping, vertical 
dip unknown

Foliation ( S 2 o r S 11,), dipping, 
verticol.dip unKno wn

Joint, dipping ,vertical 

Fault,dipping .vertical 

Shear zone, defined, infer red

Mineral elongation strike 
and plunge

Mmorfold showing plunge

Geological can tact,known, 
inferred

Sample poi nl, cho r o c ter , 
character + a ssay, assay

Claim post ,iron bar,post

Glacial striae,ic* direction 
know n, unknown

GRAIN/CLAST SIZE

Sadimen fary rocks
a -fine groined
b ' med i u iti gro ined
c ~ coa r se groined
p -pebble
a -c o bbl e
a -boulder

Volcanic rocks
a -ash tuff
t ' l opi11 i luff
c -block tuff

Igneous rocks
o 'fine grained
b ' rried i um grained
c 'coo rse grained
p 'po g mat 111 c

Dot o point

Drill hole

Outcrop limit

Limit of deep subcrop

Limit o t shollow subcrop

H ist eric trench

Pi t or trench outl i ne

Shaft

Survey,ito11 on,point

SHEET

(D
SHEET SHEET

32D/4

6328000

l
96*000 5 64710 5 6*BOO S 66290 070OOC 5717*0 6759OC 9?5Z*0

SCALE 1 =125,000
zooo 4000 METRES
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102 STRUCTURE
8170 G OLD ZONE
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LJ
O 
1O 
O 
CD

Not tomplfld 
due fo caving

ISb

O 
001

x I 8b- massive, 1
coarse i

mod. onk, them. |

I8b

18
-wk.

/\s^\m. w ide sericitic schist, 
T S-5% eerie ite , mod. ank. stain

-H

• QVB

I8b 
-sheared

•mod cb., aer,

x -massive
- wk. cb.
- wk, ser.

mod ser.
ser schist

K -wk. CD. 
-w k. ser,

8b

-wk. cb. eh.—————f———
•massive, i 
foliation ot/0500

42A8INEB93e 2.13956 TECK 280

o
r*-
o 
oo

UJ
o
O
o
CO

O
o
00

I8a,b 
massive,

dark green

OV B

l
Not sampled 18 Q-massive, 
due to coving J f ine g rained |

-ml nor s er..

Coarse grained 
-minor ank.,ser.

Ser. schist
-yellow green, fine grained
-20 0A sericite

I - mod- cb 
-wk. ser 

l- no py.
Chlorite breccia 

nor ser. 
ttle or no py

J C hlor
/ -mi
' -l it

- wk. cb. i N
- mod. set ^*

J~

^

5cm. ser. schist

Massive, foliated, fine to medium 
grained, light green.

- mod. on k.
-no sulfides.

X

T

-mod. cD-i

Ser.*-ch. b race 10
i n 'jl~2cm wide

18 b

18a,b
'ser.,mod cb.

102 ION

0200N

10190 N

101 80 N

101 70N

0160 N

LEGEND
60 A LTERATION

reTJ-l Chlorite ITalc 
i —— ' — i tcarbonote IQuarfz 

6)2 Weak

III
I 62 J 1 Sericite iCarbonote 
1 —— ' — ' IChloriteiQuarfz

622 Weak
623 Moderate
624 Strong

| 65 | 1 Carbonate iChlorite 
1 —— "—l FuschiteiQuortz

652 W eak
653 Moderate
654 Strong

I 69 I 1 C arbonated Syenite

40 INTRUSIVES

[T | | D i o b a se
in L amprophyre 

42 Peridot te 
Pyroxenite 
Gabbro 
Diorite

Syeni f e
46l| 1 Aug te Syenite 

Mela Syenite 
Mesa Syenite 
Leuco Syenite1 —— I — 1

' —— L~ '
20 SEDIMENTS , —— -™^

2 Conglomerate

22 l l Graywacke
Arenite
o - ^ ^S i tstone
Mudstone 
ron Format on

10

Flows 
|!8a T uffs

SYMBOLS
S S S" *

X X X 
/Vjf'v
A A A S*1 ' S~^
y/ *r ,/^ 

fr^ r r

.
A )i s^ s

Bedding,dipping,vertical 
(facing unknown) 
Beddlng,dipplng .vertical, 
overturned (facing known) 
Pillow facing direction, dipping, 
vertical, overturned 
Foliation (Slo),dipping, vertical 
dip unknown
Foliation (S2 or Sib),dipping, 
vertical,dip unknown

Joint, dipping , vertical 

Fault, dipping, vertical 

Shear zone,defined, mf erred

Mineral elongation strike 
and plunge

Minor fold showing plunge

Geological contact, known, 
inferred

Diamond Drill Hole

Outcrop Area

Limit of deep subcrop

H istorlc trench

Pit or trench outl in*

Shaft

GRAIN/CLAST SIZE
SEDIMENTARY ROCKS

o -fine (jralned
b -medium grained
c -coarse or a in e d
p -pebble
d -cobble
e -boulder
g -grit

VOLCANIC ROCKS 
o -oth tuff 
b -lapilli tuff 
c -block tuff 
f -flow 
fb* -flow breccia

IGNEOUS ROCKS
a -fine grained 
b -medium grained 
c -cooree grained 
p -pegmatitic

S AMPLE 
NO.

LOCATION

I600*^ PPB A U 
, c
'"^g./f. flu

O 0, p. - augite porphyritic

Q mg. -amygdaloidal
amp. -amphibolite
ank.
bK.
CO.
C b.
Ch.

C P

fC.

-ankerite
-breccia
-calcite
-carbonate
-chlorite

-cholco pyrite
-fractured

ABBREVIATIONS

tp. - feldspar porphyritic
f S p - feldspathic
gf. - o. ro p h l t i c
ham. -hematite

loin, -l aminatad
m, - moss ive
mag. - m ogn e t i f e
p. -pi Mowed
pt), -galena
p y. -pyrite

q.V. 

Ser.

sil. 

sp. 

S p X. 

gh.

- quorli vein

-ser citic
- s i 1 ci c

-sphalerite
-spinifex
-sheared

t re. -trochoidal
var -variolitic

VOS. - vesicular

42A/I
•0*00'

32D/4

5333T5C

5325OOO

5650OO 564790

MtTWS ZOOO

56829O STOOOO 5 7|79O S73500 S7s280

SCALE 125,000
0 4000 METRES

2,500 SHEET
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UJ

o 
0̂0

UJ

o
LO 
COr-

-mod. ank,
- mod.-strong ser

5-25cm. joint spacing"
-very blocky, rubbly area
-occasslonal q,v. filling 
to l cm. wide

\

w eakly foliated

UL
O 
tD 
00

WA-TER \ •\

.-' 26
-very fine groined
-well laminated, j- "

UJ

O 
S 
CO

Tight isociinol folding in 
very fine grained mudstone

-wk. ank. j
-wk ser |
-highly contorted bedding.

l- 2cm. onk. t sar. sheorj

Strongly sheared mudstonee 
ank.* s ar. * chl.

-mod to strong onk.
-strong ser,

n.i—massive, f o Noted and jointed Tuffs 
f - fine-medium g rained,dirty beige to green

mod to/
wk. ser.

mod. on h. 
mod. ter.

I8a

S s o
l

I8a - massive 
wk.- mod ank

o** *5

I8a
massi ve, folioted i 
light green l 
mod. onk. j 
w k. ser.

Prominent joinl p-attern - I0"50cm. (pacing
-) 
(^. sporadic qtz., qtz. i ea. infilling

jointing to l cm. wide

•oro
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Li
O 
CO 
CO

U. 
O
o*
COr*

o 
o 
a r-

LU

O
o

chl. breccia
chL t s er. * ea.

O* T6

I8b- mass i ve
-mod. ank.
- wk, ser.
- wk, co.

UJ
o
CM 
O) 
N

f",7T w "~ "^
1 130)0 "mod ank.l 

- mod. ser, J

^--t

l t8a 6 0 
. -mod ank. 
l - co. t ser. 1 - , vtlnleta 1

0260 N

* v* v yr,--:-;. 
l. S 
f'.' 7 '

ISb'Ser 
* x -aw 

""•*-

MUD

SERICITIC TUFFS * ea-highly altered 
fol iafed - sheared - brecciated 
5- ID'% * ser., no py.

— mod - strong onk.
— no co.
— wk. BBr,massivfi,wkly foliated

-massive folioted tuff
-wk, to mod. ser.
-abundant qtz + ca. veinlsfs

and g t z.* alb. stringers to 2cm.
-mod to strong ank.
-patchy euhodral py. << l%py

-l
i ̂

5 steep face

10250 N

Contact is sheared -strong 
cnl. + ser, slip face 0 I200X340SW.

Intercalated muds to ne * conglomerate
- undeformed , wk. ank.

Dark-lime green mudstone intercalofed 
with jasperoidal congl.1 clasts to 12cm.

Intercalated mudstone * congl. /wacke
-wk. ank.
-wk. ser.
-minor py. in conglomerate.

Occassional late fracture filling 
ea.

very wk. ser. 
py.

jointing

Intercalated mudstone, g wke./ arenite

Strong shearing, ser, schist along face

IQ24QN

• mod onh. t 233- Ber- '.
•mod.to wk. sar. I *l"?kpy^
• q vlls

'. -MUD

L- --mod. ser.
-no py., qwke.

• mod. a n K
• mod to wk. ser.
• jasper
•numerous qlt. 
veinlets c l cm,

233

I8a
f-hem 
l -mod. ank. 
l-mod. ser.

233,21 l
- mod. s * r. l
-"l"7opy- *

•MUD

I8a-s-k — ,-

hBfn.f

hem.
wk.ser. 60 
mod to. s t r. c b

, ,l 
J L (

•MUD

well f ra c t 
area

1Q230N

10220N

18b -mastive
-well jointed
- wk. to mod. onk,

I8b - mod. ank. .
- wk.-strong mag.
- well Jointed i

C hi. t-Ser.
Schist

l^ ^

80
.060

*** ^

"- l •T-J

8 b -massive
-wkly foliated

:—*-" hflm . .
-wk. ank.

J WATER-

l 1 .'.

02ION

LEGEND
60 ALTERATION

Chloritfl iTalc 
±Carbonote±Quar1z

612 Weak
613 Moderate
614 Strong

Sericite i Carbonate 
iChlorltetQuartz 
622 Weak 
629 Moderate 
624 Strong

Carbonate tChlorite 
Fuechlte* Quartz
652 Weak
653 Moderate
654 Strong

Carbonated Syenite

20

Syenj te

6I| j Augite Syenite 
14621 Mela Syenite 

MMO Syenite 
___Leuco Syenite

en
8EDIMCNT8
2H ^ Con g lorne rote 
221 l Groywacke

Arenlte 
SI Itttone

40 INTRUSIVES
|26| Mudstone 
L2T| Iron Formation

Diabase
12| l Lamprophyre
Peridotite
Pyroxenite
Gabbro
Diorite

an
10 VOLCANICS

III i Komotiites 
*3l J Bosa Its 
IB l l Trachytes

Tuffs

SYMBOLS

XX
XXX 
XXX
XXX

x/

T:

e eddlnotdlpplng, vertical 
(facing unknown) 
Bedding .dipping, vertical, 
overturned (facing known) 
Pillow facing direction, dipping, 
vertical, overturned
Foliation {Sial, dipping, vertical 
dip unknown
Fotlatlon(S2 or Sib),dipping, 
vertical, dip unknown.

Joint, d ipping, v ortical 

Fault, dipping, vert leal

Shear zone,deflned,inferred

Mineral elongation efrlke 
and plunge
Minor fold ehowlng plunge

Geological contact, known, 
inferred

Diamond Drill Hole

Outcrop Area

LiMlt of deep subcrop

Hlftorlc trench

Pit or trench outline

Shd rt

6RAIN/CLAST SIZE
	ROCK! 

a -finegrained 
b -nedlun grained 
c -eoaree groined 
p -pebble 
d -oot* 1 1 
e -boulder 
g -grit

VOLCANIC ROCKS 
a -c*h tuff 
b -lapilli tuff 
o -black tuff 
f .flow 
fbM -f lav breeela

IONEOUS ROCKS
a -fine grained 
b -medlun grained 
c -coarse grained
p -pegmatitic

LOCATION • g./t. A U

. -augite porphyritic 
Q mg. -amygdaloidal 
amp. -amphibolite 
ank. -ankerite 
•bX. - breccia 
Cfl. -calcite 
C b. -carbonate 
Ch.- chlorite 
C p. - chalcopyrite 
f C. -fractured

ABBREVIATIONS

f p. - feldspar porphyritic 
fsp -feldtpolhlc 
gf. -graphitic 
hem -hematite 
lam, -laminated 
m. -maisfvo 
mag. -magnet Ite 
p. - pi Mowed 
P b. -ga leno 
py. -pyrite

q.V. - quartr vein 
ser. -Berieiflo
Si), -liljclc
sp. -sphalerite
SPX. - spfnlf en
Sh. - sheared
t re. - trochoidal
Var. - variolitic
VOS. - vesicular
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, wkly. fol iated 
ank.

-hem.
-minor q.v.'s l'2mm.

y t i ne grained, 
aptian i tic

-mod to strong mog.
-well jointed

massive, wkly, foliated
-wk. ank.
-mod. mag.
-chl.
-minor drusy q.v. to l cm.

- tine grained
-mauve color (hem.) \

' ' 'l' ' ' '^-wk.onk^
\ ' ' m fi \' ' 'J - wk. ser
, * nf \ ' '^,* . -qtz*co.*chl.
* f f * *^X f

stong jointing
- lOcm spacingsV

-ser., minor qtz.* ea.

-strongly foliated ^ —,— —-sheared "~~ ~"~ "**
-ser.* ea.* ank,, r eh..

-mod. ser.
-1 mm eh. str inger
-wkly. raog.

strongly foliated to 
sheared (multiple foliat)* ** 

-sBr, * eh. i qtz./co.

.
Ash -blue-gray, ——^ 
fine -grained, well 
jointed and foliated 
(sheared appearance)

-strong onk.
-mod to strong mog.
-qtz.fca. v'lets 

- 3 m m.

Ash - massive , f ine grained, 
blue-gray.

-mod. ank., mag. 094
- well jointed

hem,
mod mag. 
s par a t ic qtz. 
*co. vMefs

Id

O 
O) 
O) f-

strongly jointed, 
brownish - green

- wk. ank., hem.,ser,
- stra n g mag.
-minor l-3mm, qtz. t ea. veinlets on joint*

Moss ivs , well jointed, fine groined, 
light green

- w k. onk.
- mod. mag.
-minor qti./co. veinlet*

Fine grai ned , dark grey-green
-strong onk., hem,
-mod. co.
-abundant qtz. v'lets.*Ucm.
-close spaced1 joint eetsfblocky)

Massive, fine grained, 
dark gray-purple

-mod atik , mag
-hem.

Massive, fine grained, mauve
-mod. ark.
-hem.
-mod-strong mag,

Rubbly or.ea due to closely 
sp aced joint sets, 

- eh . on joint faces

Massive, f i ne groined, dark green
-poorly jointed
- wk ank., eh
- mod. mog.
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CO
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00
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CO

Massive, jndeformed 
mono-lilhic, blocky . 
-dark green , fine 7 
grained matrix withy 
ID-25% red trochyte/ 
closts avg. t-2cm l-^

Massive, well jointed 
-mod. ank.

Contact poorly exposed 
due to mud.

•Y-
i"*

. *V^.;-a* 
l v \^ X A

\ \
x ^.

/S
l Typical knobby weathering as 

s c lasts weather resistantly.

6b

/

^

00 .060

o P rom inant su b-horizon la l 
joint sets.
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/

\

/

/

•o.
-massive , wel 

jointed.
\

v -x\ - -^.v ' J\
\

I8b
*.s

•2tp \

\
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Massive, dark green, coarse.
-fine groined groundmass with red 
trachyte Cl08t8(25^o i l up to 3-5cm.

-monolithic fragments
-non -mag.

•\*-mod onkj. j *^
•-* ** ^^-.ft l

* n -^*V
MS *

Zone of strong ank. * co., fractured 
V rubbly, l if He or no py.

G' 0 o"'

-sheared
l

\^ -mod.-strong onk.\
iarp .very*Coni act very

hard to distinguish.
-no alteration
-straight interbedding

massive- wkly. bedded 
-mod. ank.

\

\ s 

65^

\ I8o \

A

Abundant open narrow 
(hem.) o, t z. filling rmassive,well bedded,gritty

-mod, ank. ^ \

I 80 t
Well bedded (cross bedding) ' 

-reworked sed. textures j

\Rubble L^ -:\\
S* *'o

^ ^ *
oso

. . TV^* i'.' - W-r-r"
VS.W^J,

80 l . \ ' ' 060 * '
strong ank.,ser. schist ^"^^7 J^ ' ~~*an
-*\ 0fa p y. clots /^JT'* ^~-~

-wk. ank.,ser. *f^ , -
- hem. f l OD, D "

t - ea. 
^ ^ ^ v, ^ ^ - 
V" V\ Wv \A *A ^ w

\

ch. 
ose

Massive,wkly. foliated
-mod. ank., mag.
- wk. co.

074

Highly f olioted, shear ed Zone
-ser. ± eh.
-minor qf*.

- no mag.
-wkly foliated V '

I SB -mod. ank,, ea. \ 
^-"I'&py.-., J

,———————^^L.————————————————-*———X

tightly spa cad Joint 
sets (1-2 cm. t 7C 18a *

,/

l -3 cm, cri-t ser, schist *co.

s** BT
r

** ^
-80r\

I8a

/
y/. ' 

i/ ' 
/ ' / '

f ' MUD

\

\

\

,*B
K -mod.-strong ank.\

2lp 
n w ell foliated

ly, ^

Conlact very sharp - cowered freq. 
by rubb l e

Zone of Foliat ion
- mod. to strong onk
- no strong prominanf break.

-massive polymictic
conglomerate 

K - a lt'd.( mariposite) , 
mafic clasts. sf^*

**r*
"T^y l ^ i

MUD

-oso 

!8a

^x

Massive, poly m i ci i c, jasperoidal Conglomerate 
in port intercalated with graywacke

Motsiva,well jointed, dark green 
fine grained matrix.

- wk onk.
- patchy, strong mog.
- late qtz. f i l ling ( l -2mm.) 

on joint set at I00 0
OTO-

l

30 A
Rubble-*/

/ Massive, well jointed 
-purplish fine grained groundmass 
-red trachytic claste to l- 2cm.

80^

!8a,b l

l 
l
l
l

R eddish-brawn to mauve, well 
bedded , graded.

-hematized
-wk. onk.
-non - magnetic

I8a,b I Massive, well bedded 
l -wk. to mad ank.

——— w ell bedded , overturned
Rubble

- mod. to strong ank.
hem. 

rong mog.

Massive, fine grained
- mod. ank., hem.
-mod. to strong mag.
- co.

Massive, light to dork green
- patch y mag,
- wk. ank., co.
-sporadic qtz.tca. vMets,

9920 N

99 10 N

9900 N

989Q N

98BQ N

9870 N

9860 N

LEGEND
60 ALTERATION

fell Chlorite ±Talc 
tCarbonafeiOuarlz

612 W eak
6 l 3 Modera t e
614 S trong

621 l Seri cite i Carbonate 
——"—' iChloriteiQuartz

622 Weak
623 Moderate 

^^^ 624 Strong
gc j l Carbonate tChlorite 

1 ' FuschiteiQuartz
652 Weak
653 Moderate
654 Strong

Sy e n i t e

1461 1 l A ugite Syenite 
14621 l Melo Syenite 

Mesa Syenite 
Leuco Syenite

Carbonatized Syenite

40 l NTRUSl VE S

Diabase 

M2[ l Lamprophyre 

Peridotite 
Pyroxenite 

Gabbro 

Diorite

20 SEDI MEN TS
\Z l l J Conglomerate 

122 ] l Gray wacke 

Arenite 

Siltstone 

Mudstone 

Iron Formation
• mi m tmn

10

SYMBOLS

/X
XXX
XXX
XXX

XX

Bedding pipping, vertical
(facing unknown)
Bedding .dipping , vertical,
overturned (facing known)
Pillow facing direction, dipping,
vertical, overturned
Fol lotion (Sla),dipping,vertical
dip unknown
FoMation(S2 or Sib),dipping,
vertical, dip unknown.

Joint, dipping, vertical 

Fault,dipping, vertical 

Shear zone,defined, inferred

Mineral elongation strike 
and plunge

Minor fold showing plunge

Geological contact, known, 
Inferred

Diamond Drill Hole

Outcrop Area

Limit of deep subcrop

Historic trench

P it or trench out! ine

Shaft

GRAIN/CLAST SIZE
SEDIMENTARY ROCKS

a - fine grained
b -medium grained
c -coarse grained
p -pebble
d -cobble
t -boulder
g -grit

VOLCANIC ROCKS 
a -ash tuff 
b -lapilli tuff 
c -block tuff 
f -flow 
fbx -flow breccia

IGNEOUS ROCKS
a -fin* grained 
b - medium grained 
c -coarse grained 
p -pegmatitic

NO.
LOCATION

1600*— PPB flu

^^-g./f AU

agp. -augite porphyritic
amQ. -amygdaloidal
amp. -amphibolite
ank. -anker i te
b x. 

C Q.

c b. 
c h, 
c p 
f c.

- breccia
-calcite
-carbonate
-Chlorite

-cho lcopyri te

-fractured

ABBREVIATIONS

f p. - feldspar porphyritic
fsp -feldspathic
gf. -graphitic
h em. -hematite
lam. - l aminated
m. - mass lvl
mag. - mogne t i t 0

p. -pi Mowed
p b. -gafena
p y. - pyr He

Q.V. - q uartz vein

ser. - sericitic
Sil. -silicic

Sp. - * ph o l eri te

S px. -spinifex
S h. -theared
trc. -trachoidol

var. -variolitic
VOS. - vesicular
V.6. - visible gold

565OOO 364T9O S6*90O 56*290 sTOOOO 57|79O 573BOO 57529O

SCALE l 125,000
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u. 
O
in
CO
oo

Highly f oliated
- strong onh.
-mod. l o strong ser.
-Z-3% qfz. + ca.iolb. 
str ingar*

- spordic p y. l o l 0X0

, rr - - -—~~i y j-85 '
ser "^ \^J ~r ^XV-1 - 2 mrrl. 
i.* co. vlets.6* ~7^-—•~ "^ '

1-3 mm. " e r. * c h. schist

mod. fo st ong
i Oto q ii. tea. stri n ger

-mod.
-Z'Jfeqt
- very minor py

O'

l. ' . .
' M UO '

- wk. an k.,ser.
-minof qtz. pods

06*-

-mod - st r o ng ank.
-wk, t er.
-vary minor gtz. .

-j i ' *^

H^K" l 7 *o^
\n vi iA IA 

180

ftt^^
,8b\

2- 3 mm. eh. brace i a

-mo sil we
-wk. ank.

I8rf
.A w l

li. 
o
(0
OJ 
CO

*, jointed, frog, to 1.5cm.
-mod. ank.
-wk. s er.

v x

-3-5cm. ser. * eh. ± qti.

Massive , foliated
-w k. on k,
- wk. to mod 39f.
-ser. t ank. - ea. along f oliation planes 

Strongly foliated
-Strong onk.
-ser.
- l^o q.v. one) p ods

I8b j- j*

OST-H-*^

4-vOTO uTv. '

!8a,b

V - ' MUD' ' " J

l-2mm eh breccia 
-minor qtz. i ea.

-mod on k.
- ter.
-Z-3% qti. ±ca. v'lets.
- * I 07o dlss. py.

-mod t o strong ank.
-mod. Btr., eh.
- 2 (lk gil. pods and veins
-5 ! 0

U.

O 
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OJ 
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o
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0000 N

LEGEND
60 ALTERATION

40

gil l ChlorifeiTalc 
' l ± Carbonate±Quarfz

612 W eak
613 Moderate
614 S trong

521 l Sericite tCarbonate 
—L-1 tChtorltetOuartz

622 Weak
623 M oderate
624 Strong

SK I j Carbonate tChlorite 
'-* Fuschlte* Quartz 

652 W eak 
663 Moderate 
654 Strong

591 l Carbonatized Syenite

NTRUSIVES 

|4I l j Diabase
412| j Lamprophyre 
Peridotite 
Pyroxenite 
Gabbro 
Diorite

Syeni t e

Augite S yenite 
14621 l Mela Syenite

Mesa Syenite 
__ Leuco Syeniteizn

20 SEDIMENTS
21 j j Conglomerate
221 j Graywacke

1231 l Aranite
|25| l Siltstone
1261 l Muditone
1271 l Iron Formation

Lza
10 VOLCANICS

III l Komotiitei 
13 l l Basa Its 

TeT"l Trochytet 
I6fl J Flow* 
IBal l Tufft

SYMBOLS

/y'

,dipping,vertical 
(facing unknown) 
fladdlng,dipping, vertical, 
ovdrturned (facing known) 
Pillow fodng direction, dipping, 
vartleal, overturned 

X V' ̂  follotion (810),dipping,vertical 
ir- r r d ip unknown

Foliation (82 or Sib) i dipping, 
vertical, dip unknown.

Joint i dipping, vertical 

fati t .dipping, vert lea l 

Shew cane,defined, inferred

^ Mineral elongation etrike 
^^ and plunge

J~ Minor fold ehowlng plunge

Geological contact, known, 
Inferred

OJanond Drill Hoi*

O* t oro p Area

UlMlf of deep subcrop

Hittorlc trench

Pit or trench outline

Shaft

6RAIN/CLAST SIZE
SCOIMENTARV R OCX t

a -fine grata**!
b -nedlun flrolMd
c -coor*e grqlMd
p -pebble
d -oobble
e - boulder
g - fl ril

VOLCANIC ROCKS 
a -ath tuff 
b -Wpllll tuff 
c -block tuff 
f -flow 
fbi -flow breeofa

IGNEOUS ROCK*
a -fine groined 
b -nedluM grained 
c -coarse 
p -pegnatltfc

NO.
LOCATION

AU 

./t. AU

-oofllte porphyritic
amg, 
amp.
ank.
b X. 
ea.
C b. 
Ch. 
C p. 
f C.

ankerfle
breccia 
calcite 
carbon of e 
chlorite 
chalcopyrite 
f rae ture d

ABBREVIATIONS

f p. - f eld* par porphyritic
fsp -feldspathic
Q f. -graphitic
hem. -hematite
lam. -laminated
m. -maeelve
mag. - magnet ft*
p. -pillowed
p b. - galena
py. -pyrite

q.V. - quortr vein
^•er. -cerioltic 
sil. -aliiclc 
sp. -eohoierfte 
spx. -fpinlf f * 
8h. -eheored 
t re. -l rochofdal
var -variolitic 
vet, - veiicuiar
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0330 N

0320N

03IO N

I0300 N

I0290N

I0280N

I0270N

SAMPLE 
NUMBER

l I080

LEGEND

ASSAY 
VAL UE

l.6 5 g. /t. AU l m etre 

l 77 ppb AU

< l 00 ppb 

^ l 00 ppb 

5 l.00 g./ t. 

^3.50 g./ t. 

5 8.50 g./ t. 

5 17.00 g./ t.
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SAMPLE 
NUMBER
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ASSAY 
VALUE

1 .6 5 g. X t. AU X metre 
177 ppb AU

< 10 O ppb 

2 100 ppb 

2 l-OO g./t. 

^ 3 .50 g./ t. 

5 8.50 g./ t. 

^17.00 g./l.
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