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1.0 SUMMARY AND CONCLUSIONS

The Logan zinc-silver property is located 108 kilometres northwest of
Watson Lake and 38 kilometres north of the Alaska Highway in the Watson Lake Mining
District, southern Yukon. Staking of the contiguous Logan 1-200 mineral claims was
initiated in July 1979 and completed in December 1987. Property acquisition and
subsequent work have been conducted by Cordilleran Engineering Ltd. on behalf of
Fairfield Minerals Ltd. and, prior to claim ownership transfer in May, 1986, for
Regional Resources Ltd. The Logan claim group is under option to Total Energold
Corporation.

The claims cover mixed forest, open valley meadows, subalpine and alpine
terrain with elevations from 1100 to 1700 metres above sea level. Relief ranges from
gentle in the east and central areas to moderate or steep in the west. Surface
exposure of bedrock is poor throughout the property. Present access is by fixed-wing
aircraft from Watson Lake to the 700-metre long, Logan gravel airstrip.

Work completed in 1988 included road construction, grid preparation,
ground control surveys, excavator trenching, and geophysical and geochemical
surveys. Previous work on the property was undertaken in 1979, 1980, 1982, 1984-1987
and comprised grid preparation, surveying, diamond drilling, hand trenching, airstrip
and road construction, prospecting, geological mapping, soil geochemistry and
geophysical surveys.

Exploration work has delineated an 8000-metre long northeast trending
fault-related structure containing the Main, West and East Zones. Within the Main
Zone, an 1100-metre long zinc-silver deposit with a calculated mineral inventory of
12,300,000 tonnes grading 6.17% zinc and 0.77 oz/ton silver has been outlined by
diamond drilling. The Main Zone deposit, drill tested to vertical depths of up to
275 metres, is contained within a tabular, 50 to 140 metre wide, fault-bounded
mineralized body that is dipping 70 degrees to the northwest. Sphalerite with lesser
pyrite, arsenopyrite, chalcopyrite, pyrrhotite, silver-bearing lead sulfo-salts and
cassiterite occurs within quartz veins, breccia bodies, stockworks and silicified
zones in highly altered granodiorite and andesite dyke rocks. Results of
metallurgical testing are very encouraging and include zinc and silver recoveries in
the mid 90% and mid 80% range respectively, and zinc concentrates assaying in the mid
50% range.

The Logan deposit, open to depth, represents an important new reserve of
zinc metal in western Canada. A full review of deposit economics is required before
advancing to further pre-development work that may include additional diamond
drilling, baseline road and environmental studies and a possible bulk sampling
progranm.
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2.0 RECOMMENDATIONS

Additional work on the property is subject to a review of deposit
economics. Given favourable results, future work should include:

1. Fill-in diamond drilling in selected areas of the deposit to confirm the
presently defined mineral inventory.

2. Additional deep diamond drilling to test the limits of the deposit to depth.

3. Baseline environmental and access road studies.

4. A bulk sampling program.

Respectfully submitted

CORDILLERAN ENGINEERING LTD.

a—
M. A: mmers, B.A., FGAC
Geologist

MS/z
March, 1989
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3.0

INTRODUCTTION

This report describes a program of excavator trenching and geophysical

survey work carried out on the Logan claim group during the period March 19 to
November 12, 1988.

The property hosts a significant zinc-silver deposit with potential to

support a medium tonnage, moderate grade mining operation utilizing open pit methods.

3.1

3.2

LOCATION AND ACCESS (Figure 1)

The property is located 108 kilometres northwest of Watson Lake, Yukon, at
latitude 60 degrees 30'N and longitude 130 degrees 27'W (Figure 1). The claims
are situated 38 kilometres north of the Alaska Highway and 258 kilometres east
of the Yukon capital of Whitehorse.

Field operations were based from a tent camp centrally located on the property.
Access to the claim group is by fixed-wing aircraft from Watson Lake to a
700-metre long gravel airstrip. Light duty, four wheel drive trucks flown in by
Caribou aircraft provided on-property transportation during the 1988 field
season. A total of 224 flights into Logan were recorded this season giving a
two year total of 495 flights.

A 52-kilometre trail originating from Milepost 687 on the Alaska Highway
provides November to April access to the property for track-equipped machinery.

PHYSTOGRAPHY AND CLIMATE

The claims are situated in the northeastern Cassiar Mountains and cover mixed
alpine, subalpine, forest and open valley meadow terrain. Glacial drift,
including a prominent east-west trending esker and a large outwash fan situated
near the airstrip, is found on the property. Elevations range from 1100 to 1700
metres above sea level; relief is gentle in the central and eastern claims area,
becoming moderate to steep in the west.

Wildlife spotted by crews working in the claim area include moose, caribou,
sheep, black bear, martin, beaver, goat, porcupine and wolverine. Vegetation is
generally sparse and includes fir, spruce, pine, willow and alder.
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INTRODUCTION (Continued)

3.3

Climate in the area is characterized by short, warm summers and long, cold
winters. Precipitation is light to moderate year round. The best exploration
season lasts from late May until the middle of September. Figure 2 is a
photograph of the property looking west.

EXPLORATION HISTORY

Initial staking (Logan 1-6) was undertaken in July 1979 to cover a
gossan-related discovery of zinc-silver-tin-copper mineralization. Subsequent
staking was completed in October 1979 (Logan 7-36), June 1984 (Logan 37-88),
July 1984 (Logan 89-94), July 1986 {(Logan 95-106), September 1986 (Logan
107-168) and December 1987 (Logan 169-200) to protect areas of favourable
geology and geochemistry.

A brief summary of work conducted on the Logan claims follows:

1979: Geological mapping, soil and stream sediment geochemical sampling, hand
trenching and test IP, EM and magnetometer geophysical surveys.

1980: The area southeast of the present claim boundary was explored with soil
geochemistry.

1982: Soil sampling was completed in the West Zone and hand trenching was
carried out in the Main Zone.

1984: Grid preparation, extensive soil geochemical sampling, geological mapping,
hand trenching, magnetometer and IP surveys.

1985: Grid preparation, detailed geological mapping, soil geochemistry, Induced
Polarization surveys and hand trenching was completed in the East Zone.

1986: A diamond drill program comprising 15 holes totalling 1897.68 metres was
completed in the Main Zone (13 holes - 1682.49 m) and in the East Zone
(2 holes - 215.19 m).

1987: A diamond drill program comprising 44 holes totalling 7769.66 metres in
the Main Zone with supplementary airstrip, camp and road construction;
East grid soil geochemistry; IP geophysical surveys; ground control
surveys; aerial photography and grid preparation work.

All work on the property has been conducted by Cordilleran Engineering Ltd. on
behalf of Fairfield Minerals Ltd. and, prior to claim ownership transfer in May
1986, for Regional Resources Ltd.




INTRODUCTION Continued)

3.4 1988 EXPLORATION PROGRAM

A D-6 Caterpillar tractor and a John Deere 490 excavator were walked to the
property over a 52 kilometre route originating from the Alaska Highway during a
five-day period in mid-March. The equipment returned to the Alaska Highway
along the same route during a four-day period in mid-November. The bulldozer
was used to prepare drill and trench sites, construct access roads and to move
the drills.

A trenching program utilizing a leased JD490 excavator and consisting of 15
trenches totalling 2412 linear metres displacing 17,400 cubic metres was
completed in the Main, East and West Zones. Trenches were systematically mapped
and sampled. A total of 1368 rock and 113 soil samples were collected and
shipped to Bondar-Clegg and Company for zinc-silver analyses.

Grid preparation included 41.6 kilometres of chained and picketed cut line in
the West, Main and East Zones. Work was conducted by G. Clark and Associates of
Whitehorse, Y.T.

A total of 1107 soil samples were collected every 50 metres on lines 100 metres
apart in the West Zone and on lines 200 metres apart in the new western claims
area. Samples were sent to Bondar Clegg and Co's North Vancouver laboratory for
sample preparation and zinc-silver-tin analysis.

Induced Polarization geophysical surveys were carried out over the Main and West
Zones during the period June 27 to August 9, 1988 by Pacific Geophysical Ltd. of
Vancouver. Surveys included 9.0 kilometres of 100-metre; 6.0 kilometres of
50-metre and 10.0 kilometres of 25-metre dipole-dipole work mostly in the West
Zone.

Survey work was conducted in August by G. Aucoin and Associates of Whitehorse,
Yukon. Additional ground control stations were established, Main Zone deposit
area claim posts were surveyed and all trenches and drill hole collars up to and
including TR 810 and DDH 88-99 were assigned elevation, grid and UTM
coordinates.

Reclamation work was completed in the Main, West and East Zones and included
filling in non-mineralized trenches, grooming and contouring drill sites, and
reseeding abandoned roads, trenches and drill sites. Approximately 725
kilograms of seed mix consisting of 23% creeping red fescue, 22% climax
timmothy, 23% meadow foxtail, 24% alsike fescue and 8% sheep fescue was spread
over disturbed areas by hand.




INTRODUCTION Continued

3.5 CLAIM DATA (Figure 2)

The Logan property consists of 200 contiguous Quartz claims located in the
Watson Lake Mining District, Yukon Territory. The project has been operated by
Fairfield Minerals Ltd. of Vancouver, B.C. and is subject to an agreement with
Total Energold Corporation of Vancouver, B.C. who have recently earned a 50%
interest in the property.

Table 1 CLAIM DATA

CLAIM GRANT No's EXPIRY DATE
LOGAN 1 -6 YA 45047 - YA 45052 31 DEC. 2003
LOGAN 7 - 36 YA 46254 - YA 46283 31 DEC. 2003
LOGAN 37 - 88 YA 71027 -~ YA 71078 31 DEC. 2005
LOGAN 89 - 94 YA 71360 - YA 71365 31 DEC. 2002
LOGAN 95 - 106 YA 91214 - YA 91225 31 DEC. 1999
LOGAN 107 - 168 YA 98615 - YA 98676 31 DEC. 1995

LOGAN 169 200 YA 10686 - YA 10717 31 DEC. 1992

¥k k*k
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4.0

4.1

GEOLOGY

REGIONAL GEOLOGY

Regional geology is based on mapping of the Wolf Lake map area (NTS 105/B) by
Poole (1951-1955) and Roddick and Green (1959) of the Geological Survey of
Canada. Recent mapping of four 1:50,000 map sheets in the Logan area has been
completed by Amukun and Lowey (1986) and Murphy (1987) for the Department of
Indian and Northern Affairs (DIAND) Geology Division. Maps of the Sab Lake area
(NTS 105/B-7) and the Meister Lake area (NTS 105/B-8) were released in 1987
while Murphy's 1987 work for NTS 105/B-10 and 105/B-11 was published in June
1988.

The Logan claims area has been mapped by the G.S.C. as a single unit comprising
biotite schist and quartzite with sills, dykes and irregular bodies of
pegmatite. Amukum and Lowey of DIAND have incorporated Cordilleran Engineering
Ltd. geologist's mapping in the area and show Cretaceous pegmatite and
granodiorite in contact with the lower Cambrian siliciclastic rocks in the
southwest claims area. This generalized mapping by both groups of federal
geologists has failed to recognize the relative abundance of granodiorite over
lesser pegmatitic phases of the Marker Lake Batholith.

The granodiorite of the Marker Lake Batholith differs from the nearby Cassiar
Batholith by its higher percentage of muscovite versus biotite micas. The
northwest trending body of the Cassiar Batholith is located about 15 kilometres
south of the recently named Marker Lake Batholith.

Fault related, Tertiary-aged "felsite" dykes, quartz-feldspar porphyry dykes,
quartz veins and breccias similar to those hosting the Logan deposit are
commonly associated with other mineral occurrences in the Rancheria district
such as those on the Meister River, YP (Butler Mountain) and Oro claims (Abbott
1983). The deposits and mineral occurrences listed above all appear to be
closely related to Late Cretaceous to Early Tertiary, large scale, regionally
extensive, northwest trending dextral transcurrent faults. Abbott (1983)
provides an excellent review of presently known mineral occurrences in the
southern Wolf Lake map area.
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GEOLOGY Continued

4.2 PROPERTY GEOLOGY

The Logan property is underlain by granodiorite and pegmatite rocks of the
Marker Lake Batholith. An irregular contact with Lower Cambrian and possibly
older metasiliciclastic rocks is exposed in the southwestern claims area. Large
xenoliths of quartz-biotite-muscovite schist occur throughout the property.
Foliated granodiorite has been observed in core in close proximity to the Logan
mineralized fault. Tertiary andesite dykes, quartz-feldspar monzonite-latite
porphyry dykes, quartz veins and breccia bodies are also associated with the 8.0
kilometre long mineralized system. A major zinc-silver deposit containing an
estimated geological mineral inventory of 12.3 million tonnes of 6.17% Zn and
0.77 oz/ton Ag is centrally located on the Logan property. Numerous other
mineral occurrences and geochemical/geophysical prospects were explored with
diamond drilling. No new discoveries were made. Glacial deposits of Recent age
include widespread boulder till deposits, a prominent northeast trending esker
centred in the main Logan Creek valley and a large fan-like deposit of sand and
gravel in the vicinity of the Logan airstrip.

Faults on the property are marked by topographic depressions and are dominated
by northeast trending features with minor northwest trending secondary
lineaments.

Bedrock exposure on the property is poor (<5%) except in areas of steep relief
where it may rise to 10%. Overburden thickness in the area of diamond drilling
varied from less than 1.0 metre to a maximum of 18.3 metres.

Descriptions of lithological units follow:

Lower Cambrian ~ Siliciclastic Metasedimentary Rocks

This unit outcrops in the southwest claims area and was intersected in several
of the West Zone drill holes. It is composed of quartzo-feldspathic-biotite-
muscovite schist, banded metasiltstone and minor interbedded quartzite. Narrow
lenses of pyroxene-garnet skarn have been reported at two localities on the
property within the schist unit. Granodiorite sills and dykes locally intrude
the siliciclastic metasedimentary rocks. Elsewhere on the property, in outcrop
and drill core, xenoliths of this unit occur in all sizes, shapes and
orientations.

Cretaceous - Granodiorite

This is the most common rock type occurring on the property and as a regional
unit is part of the Marker Lake Batholith. The granodiorite is
characteristically light grey weathering, medium to coarse-grained,
quartz-plagioclase-muscovite bearing and includes both equigranular and
pegmatitic phases, commonly occurring within one outcrop area. The unit locally
exhibits spectacular quartz-feldspar intergrowths typical of graphic textures.
Another notable feature, found particularly near the mineralized structure, is a
weakly metamorphosed foliated granodiorite. This unit may have been mapped or
logged previously as biotite-muscovite schist.
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GEOLOGY Continued

Granodiorite seen in core has been divided into three subunits according to
intensity of alteration. Fresh granodiorite, unit GD, occurs mainly outside the
Logan mineral zone, above the hangingwall and below the footwall faults. Unit
AGD comprises pervasively altered granodiorite with feldspar crystals totally
replaced by sericite and/or minor clay minerals. This unit is the common
lithology within the Logan mineral zone. Other alteration minerals present
include chlorite, sausserite and rare epidote. Severely altered granodiorite,
unit SAGD, is prevalent within the hangingwall and footwall fault zones. All
constituent minerals except quartz have been replaced by crumbly sericite and
clay minerals. Protracted meteoric water movement is the postulated cause for
this intense alteration mineral assemblage.

In the mineral zone, altered granodiorite is crosscut by stockworks of
mineralized quartz veins and veinlets. Sulphide mineralization of sphalerite
and lesser pyrite constitutes between 1% and 20% of stockwork mineralized
granodiorite. 1In addition, sphalerite occurs as fine disseminated grains with
little or no associated quartz veining and commonly grades between 1% and 5%
zinc over significant drill intercepts.

Tertiary(?) Quartz-Feldspar Monzonite/Latite Porphyry Dykes

This unit, QFP, has been recognized in drill core near the western end of the
Main Zone deposit and at depth in hole 87-54. Previously described in drill
logs as a quartz-feldspar porphyry, it has subsequently been determined through
thin section analysis that the aphanitic variety is a latite porphyry and the
fine-grained specimens are monzonite porphyry. These rocks weather dark green,
are aphanitic to fine-grained and contain between 10% and 25%, two to three mm
long, feldspar and quartz phenocrysts. In thin section, one specimen from DDH
86-9 comprised 40% plagioclase, 32% K-feldspar, 17% horneblende, 5% biotite and
5% quartz. Alteration minerals present include sericite, chlorite and biotite.
The porphyry dyke rocks are crosscut by late stage mineralized quartz veins and
are locally brecciated.

Tertiary(?) Andesite Dykes (Felsite)

Andesite dyke rocks, unit FD, occur in outcrop and drill core within the Logan
mineral zone. The term felsite was originally used because dyke outcrops are
light to medium grey-green weathering aphanitic rock containing up to 5%
subhedral quartz phenocrysts. Thin section study has identified the felsite
rocks as andesitic in composition with 75% sericitized plagioclase, 18% altered
rafics and 7% quartz. The dykes lie subparallel to the major fault structures
and range in thickness from 1.0 to 15.0 metres. The unit is frequently well
mineralized and is often brecciated.

Tertiary(?) - Quartz, Quartz Sulphide and other Late Stage Veining

Clear to milky-white to medium grey, occasionally chalcedonic quartz and
quartz-sulphide veins and veinlets contain minor to high concentrations of
sphalerite and other sulphides. These multiple phase veins crosscut
granodiorite, quartz feldspar porphyry and andesite dyke rocks. <Crosscutting
relationships seen in drill core indicate that there were several phases of
quartz and quartz-sulphide veining. Another late stage phase of veining
comprises ankerite and quartz-ankerite-sulphide veins.
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4.3

The thickness of veinlets and veins varies from hairline fracture fillings up to
about 5.0 metres. The majority of quartz and quartz-sulphide veins are confined
to the Logan mineral zone.

Tertiary(?) Diatreme and Tectonic Breccias

Two types of breccia have been recognized within the Logan mineral zone. The
first, a tectonic or cataclastic breccia, is composed of angular to subangular
clasts of granodiorite, andesite dyke, quartz vein, and sulphides set in a
quartz, quartz-ankerite or quartz-sulphide matrix. The second type, classified
as a diatreme breccia pipe, has been intersected in drill holes in the centre of
the deposit. This light cream-coloured breccia consists of subangular to
subrounded clasts of ankerite chert, sphalerite and silicified granodiorite set
in a micritic ankerite and/or dolomite matrix. The fragments in this breccia
typically "float" in the cryptocrystalline matrix and its textural appearance is
consistent with an explosion breccia or diatreme.

It would appear that mineralization mainly preceded the brecciation and that
sphalerite has been re-brecciated.

MINERALIZATION

The Logan zinc-silver deposit is a significant base metal discovery in Western
Canada. The deposit can be classified as a complex vein, breccia and stockwork
mineralized body occupying a large tabular-shaped zone bounded by distinctive
footwall and hangingwall faults. The sulphides present in the deposit, with an
estimated overall modal percentage, include: coarse-grained, brownish-grey,
sphalerite (80%); pyrite and minor marcasite (12%), arsenopyrite (5%);
chalcopyrite (2%); silver-bearing lead sulfo-salts (Pb-Ag-Sb-Bi-S) (<1%);
cassiterite (<1%) and rare pyrrhotite, covellite, galena, chalcocite,
tetrahedrite, stannite, jamesonite, kobellite and native copper. All
mineralization is hosted within altered granodiorite, andesite dykes, quartz-
feldspar monzonite/latite, porphyry dykes, quartz veins, ankerite veins and
tectonic and diatreme breccia bodies. The Logan mineral zone is clearly
fault-bounded and may represent a major northeast trending crustal dilatant
zone. Repeated fracturing of host rocks has permitted a high degree of
permeability for multiple phase injection of silica and carbonate-bearing
mineralizing fluids.

The length of the Main Zone mineral deposit, as defined by diamond drilling,
extends from 150W to 850E, a distance of 1100 metres. However, the area
containing 92% of the presently defined geological mineral inventory extends
from 250W to 350E, a distance of 600 metres. The average width of the Logan
mineral zone is approximately 100 metres and it has been drill tested to
vertical depths of up to 275 metres.
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TRENCHING

OPERATIONS

An excavator trenching program comprising 15 trenches totalling 2412 linear
metres (17,400 cubic metres) was completed on the Logan 2, 3, 5-8, 34, 36, 87
and 88 mineral claims during the period June 5 to August 17, 1988 (Table 2).

The program included eleven sites in the Main Zone, three in the West Zone and
one in the East Zone. Trenches were systematically mucked, sampled and mapped
at 1:100 scale. Non-mineralized trenches were backfilled and reseeded. A total
of 1368 rock samples and 113 soil samples were collected. Results for the rock
samples are included in the trench summary logs appended to this report and soil
analyses for zinc-silver are plotted directly on the accompanying maps (Plates
1, 2, 3).

To conduct the trenching program, a John Deere 490 excavator was leased from
Yellowquip Rentals Ltd. of Kamloops, B.C. Arctic Diamond Drilling Ltd. of
Whitehorse, Yukon supplyed a skilled operator-mechanic. The equipment was
walked in to the property over a 52 kilometre trail in March and returned to the
Alaska Highway over the same route in November. The best months for trenching
in the Logan area are July through September. Trenching was severely curtailed
in June 1988 due to adverse ground conditions caused by snow melt, rain and
frost.

DISCUSSION

5.2.1. Main Zone Definition (Plate 2)
Eight trenches, spaced 100 metres apart, were completed over the Main Zone
deposit from 200W to 300E and from 700E to 800E (Plate 2). Results ranged
from encouraging in trenches 804 and 805 to generally discouraging in the
six remaining trenches. Very low zinc values, with most values less than
0.10% ZIn were returned from trench chip sampling. 1In underlying diamond
drill holes background levels of low grade stockwork are rarely below
one-half percent zinc, and are generally in the one to two percent zinc
range. As a preliminary explanation, it is postulated that sphalerite and
other sulphides have been, in part, leached from host rocks near surface.
In contrast, silver values in all trench samples are higher than values
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TRENCHING Continued

reported in drill holes.
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At present, no explanation can be provided to
account for these highly anomalous results that include values of 2,01
oz/ton Ag over 96 metres and 5.10 oz/ton over 17 metres, both from trench

804. Table 3 lists selected assay results from Main Zone deposit trenches.
Table 3: SELECTED RESULTS FROM TRENCH SAMPLING - MAIN ZONE DEPOSIT
Trench No. Interval (m) Length (m) $ Zinc oz/ton Ag
801 28-54 26 0.04 1.97
includes 28-31 3 0.17 5.43
802 19-93 74 0.18 2.00
includes 34-39 5 0.03 4.84
804 94-99 5 7.07 1.10
12-108 96 1.18 2.01
includes 14-31 17 0.10 5.10
includes 23-28 5 0.12 10.13
805 67-88 21 7.08 1.63
includes 77-88 10 10.75 1.27
includes 81-88 7 15.26 1.51
includes 18-31 13 0.43 5.04
812 34-47 13 - 5.06
includes 34-42 8 - 7.03
includes 34-39 5 - 10.35
5.2.2. Main Zone - Exploratory (Plate 1)

Trenches 809 through 811 were excavated over selected geochemical and

geophysical targets located subparallel to the Main Zone deposit.

Trench

809, approximately 330 metres long, with its starting point located near

intersected 13 variably mineralized quartz veins ranging in
The density of quartz veining

DDH 87-41,
thickness from 0.3 metres to 4.0 metres.
steadily decreased from north to south.

Trench 810, located south of DDH 87-53, tested a high priority geophysical
anomaly. The 100-metre long trench intersected a sequence of intercalated
granodiorite and quartz-biotite schist. No veining or mineralization was
encountered and the strong IP response could possibly be attributed to the
metasedimentary rocks.

Trench 811, located over a strong combined soil and IP anomaly, intersected
a narrow, irreqgular shaped quartz vein assaying 35.69 oz/ton silver over
1.0 metre. The remainder of the trench was unmineralized.
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TRENCHING Continued

5.2.3.

5.2.4

West Zone (Plate 3)

Three trenches totalling 794 linear metres were completed over widely
spaced geochemical and geophysical targets. No significant zinc
mineralization was discovered in trenches 806, 807 and 808. In general
the highest reported zinc values were associated with metasedimentary
rocks.

East Zone (Plate 4)

Trench 803, located on line 2210E in the East Zone was abandoned after
excavating 70 metres of the proposed 140-metre length. Extremely
dangerous ground conditions and immediate flooding prevented trench
entry. Bedrock muck piles were mapped and sampled. No significant
mineralization was intersected.

* %k k
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6.0 GEOPHYSICS

(Appendix "A")

Induced Polarization and Resistivity surveys involving 31.5 operating and
10.5 bad weather days were completed by Pacific Geophysical Ltd. of Vancouver,B.C.,
during the period June 28 to August 9, 1988. A total of 9.0 kilometres of 100-metre,
6.0 Kilometres of 50-metre and 10.0 kilometres of 25-metre dipole-dipole separation
work was completed in the West Zone, western claims area, and Main Zone.

In the West Zone, several moderate to strong IP anomalies were outlined.
Diamond drill testing of the best responses were all negative, with the strong IP
effects apparently caused by a low level concentration of pyrite in metasedimentary
and granodiorite rocks.

In the Main Zone three 2.0 km lines (350N, 100S and 300S) all located
parallel to but near the deposit, were surveyed utilizing 50-metre dipole
separations. No anomalies were outlined, and as a result it can be concluded that no
significant, northwest trending mineralized structures are to be found in the Main
Zone deposit area.

Complete results and interpretation of data are presented in Appendix "A",
a report prepared by Pacific Geophysical Ltd. of Vancouver, B.C.

Plate 4, the property compilation map, summarizes all of the IP anomalies
found to date.

%k k%
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Geophysics:

Contractor

Camp Support

Helicopter

Trenching:

Equipment Cost to Contractor

Fuel

Operator Salary

Helicopter

& Demobilization
Camp Support

Sampling Labour

STATEMENT

-18-

OF EXPENDITURES

The following costs were incurred pursuant to Exploration Incentives
Program Grant E.I.P. 88-030:

-----------------------------

132 man days x $91.54/man day
5.5 hrs x $588.40/hour

-----------------------------

- Mobilization

Mapping Labour

Supervision
Camp Support

Analyses

Geophysics:

Trenching

Geophysics:

Trenching:

Geochemical, 966 samples
Assay, 614 samples

25 line km
17,400 m3

Grant Amount

@ $55,181.98
@ 86,275.92
149 man days @ 32,745.38

-----------------------------

16 hrs x $588.40/hr
55 man days x $91.54/man day

101 man days, salaries
28 man days, salaries
20 man days, salaries

149 man days x $91.54/man day

Survey Cost

$2,207.28/km

$39,862.50

12,083.28
3,236.20

44,061.46
4,215.36
23,550.00

9,414.40

5,034.70

86,275.92

8,023.68
3,082.24
8,000.00

13,639.46

32,745.38

6,692.75

11,409.00
18,101.75

$55,182

137,123

TOTAL EXPENDITURES

219.76/man day

Amount Claimed

S 45,000

170,000

$5215,000

S 55,182

137,123

5192,305

135,000

180, 000

$192, 305
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STATEMENT OF EXPENDITURES Continued

Camp Support Cost: (Mobilization, demobilization, operating)

Project Total Prorated to E.I.P.

Salaries Cook & Bullcook $ 22,274 S 4,017
Food 28,685 5,174
Helicopter 21.3 hrs x $588.40/hr 12,533 2,260
Fixed Wing: Borek Air 12,680 2,287
WLFS 54, 309 9,795

Alkan Air 3,692 666

Rentals Truck 7,763 1,400
Canp Equipment 15,157 2,734

Radios 2,273 410

Labour: General 5,420 978
Geologists 5,743 1,035

$170,529 $30,756

1863; man days claimed for E.I.P. = 336
$5170,529/1863 = $91.53/man day.

Total camp man days
Cost/man day

I n

*xk*x
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PART A REPORT

INTRODUCTION

An induced polarization and resistivity survey has been
completed on the Logan property, Watson Lake Mining District,
Yukon on behalf of Cordilleran Engineering Ltd., project

managers for Fairfield Minerals Ltd. and Total Energold Corp.

The property is located approximately 108 kilometers
northwest of Watson Lake, Yukon. Access to the Logan camp is
by fixed wing aircraft from Watson Lake. Access to the grid
from the Logan camp is by 4-wheel drive vehicle and by

helicopter to the most westerly grid lines.

Previous work on the property was completed in 1979, 1980,
1982, 1984, 1985, 1986 and 1987, and included soil
geochemistry, hand trenching, induced polarization and
resistivity surveys, and magnetic surveys. A diamond drill
program was completed in the central and eastern claims area
in 1986 and 1987 and included 59 NQ wireline holes totalling

9767.34 meters.

The objective of the present IP and resistivity survey was to
detect metallic mineralization thought to be associated with

zinc, lead, silver, copper and tin deposits.




A Phoenix Model IPV-1 induced polarization and resistivity
receiver unit was used, together with a Phoenix Model IPT-1
IP and resistivity transmitter powered by a 1 kw. motor-
generator. IP effects were recorded as Percent Frequency
Effect (P.F.E.) at operating frequencies of 4.0 HZ and 0.25
HZ, while apparent resistivity values were normalized in
units of ohm-meters. Dipole-dipole array was utilized to
make all of the measurements using interelectrode distances
of 25 meters, 50 meters and 100 meters. Four separations

were recorded in every case.

Fieldwork took place during the period June 28, 1987 to
August 9, 1987, under the direction of Martin M. Makulowich,
geophysical party leader. His certificate of qualification

is included in this report.

DESCRIPTION OF CLAIMS
The Logan property consists of 200 contiguous claims located

in the Watson Lake Mining District, Yukon.

Claim No. Record No. Expiry Dates

Logan 1-6 YA 45047 - YA 4052 December 31, 2003
Logan 7-36 YA 46754 - YA 46283 December 31, 2003
Logan 37-88 YA 71027 - YA 71365 December 31, 2005
Logan 89-94 YA 71360 - YA 71365 December 31, 2002
Logan 95-106 YA 91214 - YA 91275 December 31, 1999
Logan 107-168 YA 98615 - YA 98676 December 31, 1995

Logan 169-200 YB 10686 - YB 10717 December 31, 1992
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The claims are owned and operated by Fairfield Minerals Ltd.
of Vancouver, B.C., and are under option to Total Energold

Corporation of Vancouver, B.C.

DESCRIPTION OF GEOLOGY
The following geological description of the property has been

provided by the staff of Cordilleran Engineering Ltd.:

"The Logan property is underlain by intrusive
granodiorite rocks related to the Cassiar
Batholith. A contact with Lower Cambrian
metasedimentary rocks is exposed in the
southwestern claims area. Elsewhere on the
property, in outcrop and drill core, large
xenoliths of quartz-biotite schist of all sizes,
shapes and orientations occur within

granodiorite. Tertiary-aged felsite dikes and
mineralized quartz veins are associated with major
fault structures, such as the one that hosts the
Logan zinc-silver deposit. Exposure of these rock
units on the property is poor (<5%), except in
areas of steep relief where exposures increase to
about 20%. Overburden thickness in the area of
diamond drilling ranged from less than 1.0 meter

to 7.5 meters. Fault structures on the property




are marked by topographic depressions and are
dominated by northeast trending features with

minor northwest trending secondary lineaments."

Mineralization on the Logan property extends over a
postulated 8.0 kilometer long fault structure encompassing
the Main, East and West Zones. The drill indicated Logan
zinc-silver deposit, approximately 1100 meters long, by an
average width of 100 meters and a tested depth to 275 meters,
is located centrally within this 8.0 kilometer long structure

in the Main Zone.

PRESENTATION OF DATA
The induced polarization and resistivity results are shown on

the following data plots in a pseudosection format:

Line Electrode Interval Dwg. No.
4400W 100 M I.P.-5894-1
4200W 100 M I.P.-5894-2
4000w 100 M I.P.-5894-3
3800W 100 M I.P.-5894-4
3600W 100 M I.P.-5894~-5
3400w 100 M I.P.-5894-6
3200w 100 M I.P.-5894-7
3000W 25 M I.P.~-5894-8
2800W 25 M I.P.-5894-9
2800W 25 M I.P.-5894-10
2600W 25 M I.P.-5894-11




2400w 25 M I.P.-58%4-12
2200w 25 M I.P.-5894-13
2000w 25 M I.P.~-5894~-14
1800W 25 M I.P.-5894~-15
leoow 25 M I.P.-5894-16
l400W 25 M I.P.-5894-17
1200w 25 M I.P.-5894-18
1000W 25 M I.P.-5894-19

350N 50 M I.P.-5894-20

100s 50 M I.P.-5894~21
300S 50 M I.P.-5894-22

Also enclosed with this report is Dwg. No. I.P.P.-4159A, a
1:5000 scale compilation plan map of the Logan property 1979,
1984, 1985, 1987, and 1988 IP grids. The definite, probable
and possible induced polarization anomalies are indicated by
bars, in the manner shown on the legend, on this plan map as
well as on the data plots. These bars represent the surface
projection of the anomalous zones as interpreted from the
location of the transmitter and receiver electrodes when the

anomalous values were measured.

Since the induced polarization measurement is essentially an
averaging process, as are all the potential methods, it is
frequently difficult to exactly pinpoint the source of an
anomaly. Certainly, no anomaly can be located with more
accuracy than the electrode interval length; i.e. when using

25 meter electrode interval, the position of a narrow




sulphide body can only be determined to lie between two
stations 25 meters apart. 1In order to definitely locate, and
fully evaluate a narrow, shallow source, it is necessary to
use shorter electrode intervals. In order to locate sources
at some depth, larger electrode intervals must be used, with
a corresponding increase in the uncertainties of location.
Therefore, while the center of the indicated anomaly
corresponds fairly well with the source, the length of the
indicated anomaly along the line should not be taken to

represent the exact edges of the anomalous materials.

DISCUSSION OF RESULTS
Results of all of the IP and resistivity surveys carried out
on the Logan grid since 1979 are illustrated on plan map Dwg.

No.-4159A, a 1:5000 scale compilation map of the area.

Those anomalous zones outlined by the 100 meter dipole-dipole
reconnaissance surveying are displayed as wide, lightly
stippled areas on Dwg. No. I.P.P.-4159A, while the zones
interpreted from the more detailed 25 meter dipole lengths

are marked with darker stipple.

The following discussion covers IP and resistivity data
recorded during 1988. Most of this work was carried out over
the south-western end of the grid, with the exception of
three north-easterly trending lines surveyed adjacent to the

main zinc-silver zone. For additional information concerning




other IP and resistivity data measured on the north-eastern
portion of the area, the reader is referred to previous

reports by this author.-
Subzone A4

This feature is interpreted to be at least 1000 meters in
length, extending from the vicinity of Line 2800W to beyond
Line 1000W. It is contained within the general confines of

Zone A, outlined by 100 meter reconnaissance surveying.

Subzone A4 is marked by IP effects that range from highly
anomalous to only marginally anomalous; however, in almost
every case the IP effect anomalies are accompanied by higher
than normal apparent resistivity values. A narrow zone of
disseminated metallic sulphides could be the cause of such a
signature. One exception to the above is seen in the data
measured over Line 1400W, in the vicinity of Station 5608,
where distinctly lower than background resistivity values are

noted.

It is the author's understanding that the source of IP
Subzone A4, which is indicated to be less than 25 meters
beneath the surface, may already have beenrtested by D.D.H.
No. 93 on Line 1000W, and by trenches No. 807 and No. 808,

located on Line 2400W and Line 1800W respectively.
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Subzone A5

This feature is outlined on Line 2000W and Line 1800W by

weakly anomalous IP effects. Depth to the source is probably

less than 25 meters subsurface.

Subzone D1

Data recorded on Line 1800W in the area of Station 450S best
outline the source of Subzone D1. The source appears to be
moderately polarizable and is definitely more resistive than
the surrounding rocks. Disseminated metallic sulphides

contained within a relatively narrow body of resistive rock
could be the cause of the zone. Depth to the source is less

than 25 meters.

Drill hole D.D.H. No. 85 and trench No. 806 may already have

tested IP Subzone Dl.

Subzone D2

Subzone D2 lies parallel to, and immediately northwest of the
south-western end of Subzone D1l. Low magnitude IP effects
generally characterize the response except in the case of
data recorded on Line 2600W, where moderately anomalous IP
readings are noted, together with somewhat lower than

background resistivities.
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Depth to the top of the source is less than 25 meters

subsurface.

Drill hole D.D.H. No. 92 may have already tested the extreme

south~-western end of Subzone D2.

Zone E

This zone is outlined by 100 meter dipole interval
measurements made on Line 4400W through to Line 3200W. 1In
general, the feature is composed of IP effects which rise
above a high background level, and lie along the
south-eastern flank of a more extensive region of high

resistivity.

Zone El, Zone F1

Either of these trends could represent the north-eastern
extension of IP Zone E. Both zones are detected primarily by
25 meter dipole measurements, which points to relatively

narrow sources being present.

Zone El is best outlined by the data recorded on Line 2600W,
in the vicinity of Station 760S, where moderately higher than
background IP effects are seen, coincident with higher than
background apparent resistivity values. Depth to the top of

the source is indicated to be less than 25 meters subsurface.
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Data measured on Line 3000W, near Station 725S show the
highest intensity results from Zone Fl. The source appears
to be resistive and to be buried less than 25 meters below

the surface.

Zone G

Reconnaissance surveying using 100 meter dipole lengths has
detected this zone, which is interpreted to strike across the
north-western end of Line 4400W through to Line 3400W, at
which point the source of the trend either strikes off the
grid, or plunges to beyond the detection depth of the array

being used.

Magnitudes of the IP values and apparent resisﬁivity values
that constitute Zone G are quite similar to Zone E, and it is
quite possible that a near horizontal, or gently folded,

polarizable layer is the cause of both geophysical zones.

Line 350N, Line 100S, Line 300S

These north-easterly striking lines were positioned so as to
test for any mineralized zones striking across the trend of
the main Logan zinc-silver deposit. Fifty meter dipole
intervals were used; however, no targets similar to those

measured over the main zone were detected.
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SUMMARY AND RECOMMENDATIONS

The 1988 induced polarization and resistivity survey on the
Logan Property, Watson Lake Mining District, Yukon, has
detected a number of anomalous zones, and subzones, which are

illustrated on plan map Dwg. No. I.P.P. - 4159A.

Subzone A4 has apparently already been tested by drilling and
trenching. Therefore, no further work is recommended on this

feature.

Subzone A5 is only weakly anomalous, and of limited strike
length. Further work should only be considered on a low

priority basis.

The north-eastern end of Subzone D1 also appears to have been
tested by both drilling and trenching. No further work is
recommended unless other information becomes available that
puts the south-western end of the zone in a more favourable

light.

Subzone D2 may have been drilled in the vicinity of the
south-western end of the trend. However, because the most
anomalous IP effects recorded within the subzone are noted at
the north-eastern end, drilling could be considered to test
this area. Priority could be established after correlating

the IP results with other available information.
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Zone El is probably caused by a very narrow, moderately to
weakly polarizable, and resistive source. A drill hole,
located so as to pass approximately 25 meters beneath Line
2600W, station 760S is recommended on a low priority basis.
If other favourable information becomes available the above

drilling priority could be altered.

Zone Fl is also caused by moderately to weakly polarizable
material; however, additional work should first take the form
of additional detailed IP and resistivity surveying on Line

2800W and Line 3200W, in the projected area of the zone.

Zone E and Zone G are seen in the 100 meter reconnaissance
data, and may be caused by the same source. Detailed IP
surveying is required to better evaluate the cause(s) of

these two zones before drilling is considered.

Three north-easterly trending lines were also surveyed
parallel and adjacent to the main zinc-silver zone. No
significant anomalies were detected.

PACIFIC GEOPHYSICAL LTD.

Paul A. Cartwright, P.Geoph.
Geophysicist

PAC:jl

Dated: November 16, 1988
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ASSESSMENT DETAILS

Property: Logan Mining District: Watson Lake,
Yukon

Sponsor: Cordilleran Engineering Ltd.

Location: 108 km. N.W. of Watson Lake, Yukon.

Type of Survey: Induced Polarization and Resistivity

Operating Man Days: 94.5 Date Started: June 28, 1988
Consulting Man Days: 6 Date Finished: August 9, 1988
Drafting Man Days: 6 Number of Stations: 624
Total Man Days: 106.5 Km. of Line Surveyed: 25.95

Number of Readings: 4168

Consultants:

P.A. Cartwright, 4238 West 1llth Avenue, Vancouver, B.C.
Field Technicians:

M. Makulowich, #15, 7559 Humphries Court, Burnaby, B.C.

M. Hylands, 1430 Inglewood Ave., West Vancouver, B.C.

M. Cosens, 1706 Christmas Ave., Victoria, B.C.
Draughtsman:

M. Makulowich, #15, 7559 Humphries Court, Burnaby, B.C.

PACIFIC GEOPHYSICAL LIMITED

YR/

Paul A. Cartwright, P.Geoph.
Geophysicist

Dated: November 16, 1988




STATEMENT OF COSTS
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Cordilleran Engineering Ltd.

Induced Polarization and Resistivity Survey - Logan Property,
Watson Lake Mining Division, Yukon Territory

Period: June 28, 1988 to August 9, 1988

Crew: M. Makulowich, M. Hylands, M. Cosens

Operating Days: 31.5 @ 925.00 $29,137.50
Bad Weather Days: 10.5 @ 575.00 6,037.50
Travel/Standby Days: 0.5 @ 575.00 287.50
1.0 day @ N.C. N.C.
Mobilization/demobilization 4,400.00
TOTAL $39,862.50

Dated: November 16,

1988

PACIFIC GEOPHYSICAL LTD.

pml Q. G /

Paul A. Cartwright,” P.Geoph.
Geophysicist
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CERTIFICATE

I, Paul A. Cartwright, of the City of Vancouver, Province of
British Columbia, do hereby tcertify:

l.

2.

I am a geophysicist residing at 4238 W. 1llth Avenue,
Vancouver, B.C.

I am a graduate of the University of British Columbia,
with a B.Sc. Degree (1970).

I am a member of the Society of Exploration
Geophysicists, the European Association of Exploration
Geophysicists and the Canadian Society of Exploration
Geophysicists.

I have been practising my profession for 18 years.

I am a Professional Geophysicist licensed in the Province
of Alberta.

I have no direct or indirect interest, nor do I expect to
receive any interest, directly or indirectly, in the
property or securities of Cordilleran Engineering Ltd.,
Fairfield Minerals Ltd., Total Energold Corp., or any
affiliates.

Permission is granted to use in whole or in part for
assessment and qualification requirements but not for
advertising purposes.

DATED AT VANCOUVER, BRITISH COLUMBIA this 16th day of
Novenmber, 1988.

(ol £) il

Paul A. Cartwright, P.Geoph.
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CERTIFICATE

I, Martin Makulowich, of the City of Kamloops, Province of
British Columbia, do hereby certify:

1. I am a geophysical crew leader residing at #15, 7559
Humphries Court, Burnaby, British Columbia.

2. I am presently employed by Pacific Geophysical Ltd., of
224 - 744 West Hastings Street, Vancouver, British
Columbia.

3. I have been practising my vocation about five years.

DATED AT VANCOUVER, BRITISH COLUMBIA this 16th day of
November, 1988.

Martin Makulowich
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