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1.0 S U H H A R Y A N D C O N C L U S I O N S

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.

A diamond drill program, completed over the west, central and east areas

of the property in 1988 comprised 44 N0 wireline holes totalling 6,771.44 metres.

The total metreage drilled to date (1986—1988) in 103 holes is 16,438.78 metres.

Other work completed in 1988 included bench scale metallurgical testing,
geological mineral inventory calculations, 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 llOO—metre long zinc—silver deposit with a calculated mineral inventory of

*112+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, ~50to140__metrewide, fault—bounded

mineralized body that is dipping_1g degrees tQ,the—northwgst. 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

program.
****
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2.0 E X P L 0 R A T I 0 N P 0 T E N T I A L

The Logan property has been thoroughly examined by soil geochemical and IP

geophysical surveys. The better targets outlined from this work have been tested by
diamond drilling leading to the discovery of the 1100—metre long Main Zone deposit
containing an estimated geological mineral inventory of 12,300,000 tonnes (13,600,000
tons) grading 6.17% zinc and 0.77% oz/ton silver. Ninety percent of this inventory
is within 200 metres of surface and is amenable to open pit mining methods.

The exploration potential for expanding the mineral reserves of the East

and Main Blocks of the Main Zone deposit is considered excellent.

An expansion of open—pittable reserves in the East Block of up to

1,000,000 tonnes is realistic and can be accomplished by drilling six

shallow holes from 575E to 825E. Specifically, these six holes would be

collared approximately 40 metres grid south of drill holes 42, 44, 45, 55,

57 and 59. In addition to this near—surfaCe postulated inventory
expansion, considerable exploration potential also lies at depth in the

East Block within a relatively shallow, down-dip target area.

The Main Block has been drill tested to vertical depths ranging from 175

metres in DDH 100 to a maximum of 250 metres in DDH 103. It remains open

to depth and additional deep drilling has the potential to rapidly expand
the presently defined inventory. Given previous encouraging deep drill

hole results:

DDH 23: 9.0 m of 10.07% Zn, 2.02 opt Ag;
DDH 103: 7.0 m of 10.89% Zn, 0.53 opt Ag;
DDH 100: 10.0 m of 14.30% Zn, 0.65 opt Ag and

4.0 m of 14.34% Zn, 0.60 opt Ag,

the probability of locating adequate grade and tonnage to support a

second-phase, underground mining operation is also considered excellent.

It is estimated that an expenditure gfi.$219‘91llion, primarily for 11,500

metres of diamond drilling, is required to accomplish the above.

****\
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3.0 R E C 0 H H E N D A T I 0 N S

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.

PIS/z

February, 1989

Respectfully submitted

CORDILLERAN ENGINEERING LTD.

l] \

Mm 63L“ .55
[1/

M. A. Stammers, B.A., FGAC

Geologist

*‘kt’c
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4.0 I N T R 0 D U C T I O N

This report describes a program of diamond drilling, excavator trenching,
metallurgical testing, geophysical and geochemical 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.

4.1 LOCATION AND ACCESS (Figure l)

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.

PHYSIOGRAPHY AND CLIMATE (Figure 2)

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)

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 1?, 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)

4.4 1988 EXPLORATION PROGRAM

A diamond drill program, utilizing two rigs completed 44 NO wireline holes

totalling 6771.44 metres in the Main, West and East Zones during the period June

4 to September 15, 1988. Diamond drill core was logged in detail and a total of

1140 samples were collected and analyzed for zinc and silver. Approximately 28%

or 1921.36 metres of the total metreage drilled was split, bagged and shipped to

Bondar Clegg & Company‘s North Vancouver laboratory for sample preparation and

analysis. Core for all 103 drill holes is now stored at the Logan property core

racks, following the transfer of holes 86-1 through 86—15 from the Meister

property.

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 loo-metre; 6.0 kilometres of

SO-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.

Other work completed during the course of the program included mineral inventory

calculations and preliminary metallurgical testing by Lakefield Research.



INTRODUCTION Continued

4.5 CLAIM DATA (Figure 3)

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%

triereflwin “the«pr ope r ty.
”‘7'""““”“““"__1 ._‘__._...v_._...._ _._,.

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

*:E**
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G E O L O G Y

5.1 REGIONAL GEOLOGY

Regional geology is based on mapping of the Wolf Lake map area (NTS 105/8) 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 lOS/B—lo and lOS/B—ll 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

5.2 PROPERTY GEOLOGY

-_M

A».

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 Hetasedimentary 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 weatherihg, 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.
1
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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. rSeverely 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. In 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 Honzonite/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

mafics 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,49uartz 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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5.3

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.

HINERALI'ZATION

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 GOO-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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U1 GENETIC CONSIDERATIONS (Figure 4)

A genetic model showing the development of the Logan deposit in four time-related

stages is given in Figure 4. This schematic drawing is based on geological
relationships seen in drill core. Cretaceous and Tertiary ages were taken from

maps or other publications by Poole et a1, Amukum and Lowey and Abbott (see

bibliography).

Stage 1 began in the Cretaceous period with the emplacement of the Cassiar and

Marker Lake Batholiths and the eastern outlying Cabin Creek, Gravel Creek and

Meister Lake stocks. In the Logan area, plutonic rocks may have been emplaced
along a major, northeast trending, pre—Cretaceous fault lineament connecting the

Marker Lake Batholith with the Cabin Creek stock. Other geological events which

occurred during this period included the metamorphism and folding of Lower

Cambrian and other strata into a broad antiformal structure with its axis centred

in the Cassiar Batholith. Xenoliths of metasedimentary rocks were stoped from

country rock by the upwelling intrusive bodies.

Stages 2 through 4 represent probable Tertiary events. The common denominator

for all three stages was repeated reactivation of a major, deep—seated linear

fault structure that trends northeast through the Logan property. During stage
2, pre—mineral andesite, latite and monzonite porphyry dykes were intruded along
this plane of weakness. Stage 3 was the multiple phase injection of quartz
veins, quartz—sulphide veins and massive sulphide veins. Alteration of

plagioclase and other constituent minerals to sericite, chlorite, biotite and

minor clay and epidote began in stage 3 and continued into stage 4. The final

stage, highlighted by further fault movement, included brecciation and

remobilization of sulphides followed by deposition of barren quartz and ankerite

veins, and the of an explosive development of a deep source diatreme breccia pipe
in the centre of the deposit.

****
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D I A H O N D D R I L L I N G

OPERATIONS

A diamond drill program, comprising 44 NO wireline holes totalling 6,771.44
metres was completed on the Logan l~3, 5—7, 9—11, 13, 15, 32, 35, 85, 87, 88,

90, 187 and 188 mineral claims during the period June 4 to September 15, 1988.

The program tested a 5.8 kilometre strike length in the Main, West and East

Zones.

Nodularized drill equipment and supplies were transported by deHavilland DHC—4

Caribou aircraft from Watson Lake to the property airstrip. This specialized
STOL aircraft, based out of Whitehorse, carries maximum payloads of 3500 and

2800 kilograms to and from Logan respectively.

Drilling was done by Arctic Diamond Drilling Ltd. of Whitehorse, Yukon,

utilizing two skid-mounted Longyear 38 drills. Arctic also supplied a

Caterpillar D-6 tractor which was used to move drills, prepare drill sites and

access roads.

The rate of drilling, including moves, averaged 50 metres per day, per drill.

The average weighted core recovery was 82.4% and only one of 44 holes was

abandoned due to bad ground conditions. Due to the highly fractured nature of

the rock, careful and liberal use of mud and polymer additives increased core

recovery, diamond bit life and production rates. ,

DISCUSSION

The objective of the 1988 diamond drilling program was two-fold. First, .

exploratory drilling was required to systematically test favourable geochemical,
geophysical and geological targets outwards in either direction from the Main

_Zone deposit along the 5.8 kilometre long, fault—related host structure.

EResults of this exploratory drilling were discouraging, with little or no zinc

mineralization intersected all of the holes. Secondly, definition drilling in

the Main Zone deposit area included five holes to test for the continuation of

mineralization at depth and four southerly holes to test for parallel and

crosscutting structures. EnQQQLQglflQ_E§§21L§_EEL§_£§LE£fl§g_iflMLfl§,1h£§§_Q§DL£§1
deep holes, while the remaining deep,holes~and_th§_southerlx_holesmfailegfito
Vintersegt_any_siggificant_zigg_minerali1atlonl__The deposit remains open to

depth between 150W and 250E. Table 2 summarizes 1988 drill hole distribution by
area and Table 3 is a summary record sheet for DDH 86-1 through 88—103. A

complete set of sections, plans, summary and detailed drill logs comprises part
of this report.
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DIAMOND DRILLING Continued

Table 2 1988 DIAMOND DRILL HOLE DISTRIBUTION BY AREA

Location No. of Holes DDH Numbers Hetreage (m)

Exploratory:
Westerly Main Zone 10 60 — 69 1,516.68

Easterly Main Zone 3 70 ~ 72 348.69

East Zone 11 73 — 83 1,377.85
West Zone 11 84 — 94 1,377.40

South Main Zone 4 95 ~ 98 530.65

Definition:

Down—Dip Main Zone _5 99 — 103 1,620.17

TOTALS: 44 60 — 103 6,771.44 m

Westerly exploratory drilling in the Main Zone was undertaken to test IP and

geological targets using loo-metre stepouts from line 510W to 1420W (Plates 1,

10). The mineral zone was intersected in seven of ten holes drilled (DDH

60—69) and varied in thickness from 30 metres in hole 60 to less than 15

metres in hole 66 (Plates 19—23, 25—29). The mineralized structure either

pinches out or is faulted off in the vicinity of line 1150W, where a prominent
northwest trending lineament intersects the main feature. Poor zinc

mineralization in this area appears correlative to an absence of local quartz
flooding and veining.

Easterly exploratory drilling, including the eastern Main Zone and the East

Zone was completed over selected I? and soil anomalies using 100 and ZOO-metre

stepouts frOm line 118OE to 2585B (Plate 1). The mineral zone was intersected

in 10 of 14 holes drilled (DDH 70—83) and varied in thickness from 50 metres

in hole 70 to less than 10 metres in hole 82 (Plates 51-63). The mineralized

structure appears to pinch out east of line 24ooe and was not intersected in

three holes between lines 1400B and 1600B. Low_grade,mineralizatign,withm#s
valueslgenerally less than 1% Zn were returned from all drill holes.

West Zone drilling was completed over several very significant geochemical,
geophysical and geological targets extending from 990W to 3030W and 3008 to

p

10358 (Plates 10, 11). Spacing of drill holes 84 to 94 ranged from 100 metres

to 700 metres over fiVe selected target anomalies. Weak pyrite-sphalerite
mineralization, with generally less than 1% zinc, was intersected in eight of

eleven holes drilled (Plates 12-18, 24). Discouraging results in the West

Zone can in part be attributed to reduced hydrothermal activity; less

intensive ground preparation; and a change in host rock lithologies from

granodiorite and andesite to metasediments cut locally by granodiorite sills

and dykes.

Four South Main Zone holes were drilled to test for mineralized structures

both parallel (DDH 95—97) and perpendicular (DDH 98) to the deposit (Plate

2). Results of this work were discouraging with drill intercepts
a
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TABLE 3

LOGAN PROPERTY

DIAHOND DRILL

1986

SUHHARY RECORD

Continued

HOLE 110. 110mm: EASTING ELEV'N SECTION INCLINATION AZIHUTH O'BURDEN CLAIH REC'Y DATE START DATE FINISH REHARKS DEPTH TOTAL
I degrees degrees I 3

‘

I I

86-1 060.92 N' 273.94 E 1355.60 275. E -50 325 2.44 LOGAN 3 83 JUL 5 (D) JUL 7 (N) Abandoned 76.50 76.50
86-2 151.95 N 193.08 E 1374.50 195 E -50 325 2.44 LOGAN 3 91.5 JUL 9 (D) JUL 10 (N) 154.54 231.04
86-3 193.93 N 269.93 E 1380.80 275 E -50 145 1.83 LOGAN 3 98 JUL 12 (D) JUL 13 (N) 115.21 346.25
86-4 052.81 N 191.28 E 1354.20 195 E -52 325 4.88 LOGAN 3 66 JUL 14 (D) JUL 15 (N) Abandoned 67.36 413.61
86-5 122.29 N 007.19 W 1356.80 005 W -50 325 9.75 LOGAN 2 89 JUL 16 (D) JUL 20 (D) 168.86 582.47

86-6 201.51 N 093.81 W 1368.70 105 W -60 145 3.05 LOGAN 2 83 JUL 22 (D) JUL 23 (D) 90.53 673.00
86-7 255.58 N 095.52 W 1375.80 105 W -60 145 4.88 LOGAN 2 81 JUL 24 (D) JUL 28 (D) Abandoned 100.89 773.89
86-8 256.58 N 095.52 W 1375.50 105 W -62 145 4.27 LOGAN 2 97 JUL 29 (D) AUG 1 (D) 160.02 933.91
86-9 206.09 N 198.44 W 1382.50 200 W -60 145 3.05 LOGAN 2 73.2' AUG 2 (D) AUG 4 (D) 123.44 1057.35
86-10 164.64 N 309.78 W 1389.00 310 W -60 145 1.83 LOGAN 2 81 AUG 5 (D) AUG 6 (D) 102.41 1159.76

86-11 233.90 N 394.02 E 1383.80 395 E ~60 145 3.66 LOGAN 3 63 AUG 7 (D) AUG 9 (D) 145.39 1305.15
86-12 144.20 N 2084.39 E 1312.84 2085 E -60 145 1.83

"

88 52 AUG 11 (D) AUG 12 (D) 102.41 1407.56
86-13 213.66 N 2185.55 E 1303.10 2185 E -60 145 2.44

"

87 49 AUG 13 (D) AUG 15 (D) Abandoned 112.78 1520.34
86-14 231.63 N 094.43 E 1380.40 095 E -60 145 7.62 LOGAN 3 42 AUG 16 (D) AUG 19 (D) Abandoned 156.67 1677.01
86-15 277.09 N 004.81 W 1381.20 005 W -60 145 3.05 LOGAN 2 92 AUG 20 (0) AUG 23 (N) 220.68 1897.69

LOGAN PROPERTY 1987

DIAHOND DRILL SUHHARY RECORD

HOLE 10. 80mm; EASTIM ELEV'N SECTION DELINATION AZIINH'H O'BURDEN CLAIR REC'Y DATE START DATE FINISH RENARKS DEPTH TOTAL
I degrees degrees I 3 I I

87-16 216.59 N 006.64 W 1373.00 005 W -60 135 9.14 LOGAN 2 83 JUN 13 (D) JUN 16 (0) 149.35 149.35
87-17 138.54 N 007.24 W 1359.60 005 W -60 145 15.24 LOGAN 2 90 JUN 13 (D) JUN 16 (N) 153.01 302.36
87-18 326.48 N 004.27 W 1389.40 005 W —60 145 7.32 LOGAN 2 92 JUN 17 (D) JUN 22 (N) 268.22 570.58
87-19 152.39 N 200.83 W 1373.90 200 W -60 145 9.75 LOGAN 2 66 JUN 16 (N) JUN 21 (D) 100.58 671.16
87-20 263.05 N 198.18 W 1384.00 200 W ~60 145 9.14 LOGAN 2 68 JUN 21 (N) JUN 27 (D) 183.79 854.95

87-21 320.60 N 200.19 W 1383.80 200 W -60 145 12.80 LOGAN 2 89 JUN 23 (D) JUN 27 (D) 247.49 1102.44
87-22 323.18 N 113.68 W 1384.20 105 W ~62 145 7.01 LOGAN 2 77 JUN 27 (N) JUL 3 (D) 252.07 1354.51
87-23 376.34.N 112.62 W 1393.40 105 W -62 145 9.75 LOGAN 2 _91 JUN 28 (D) JUL .3 (N) 324.61. 1679.12
87-24 231.02 N 305.04 W 1402.20 310 W ~60 145 9.14 LOGAN 2 75 JUL 3 (N) JUL 8 (D) 181.66 1860.78
87-25 284.37 N 095.56 E 1389.30 095 E -60 145 9.75 LOGAN 3 87 JUL 4 (D) JUL 9 (D) 236.83 2097.61

87-26 339.95 N 096.45 E 1398.30 095 E -60 145 9.45 LOGAN 3 91 JUL 9 (N) JUL 15 (D) 309.07 2406.68

87-27 110.86 N 414.41 W 1380.40 415 W ~60 145 10.36 LOGAN 2 81 JUL 8 (N) JUL 11 (0) 138.07 2544.75

87-28 307.72 N 423.27 W 1424.40 415 W -60 145 10.67 LOGAN 2 89 JUL 11 (N) JUL 15 (0) 148.44 2693.19

87-29 030.51 N 511.14 W 1364.80 510 W -60 145 15.24 LOGAN 10 53 JUL 15 (N) JUL 21 (D) Casing left 125.27 2818.46

87-30 027.64 N 601.84 W 1363.50 600 W -60 145 18.29 LOGAN 10 15 JUL 22 (N) JUL 23 (N) Abandoned 39.17 2857.63

87-31 212.31 N 192.63 E 1382.00 195 E -60 145 9.14 LOGAN 3 68 JUL 15 (N) JUL 19 (0) 197.21 3054.84

87-32 268.96 N 194.25 E 1390.50 195 E -60 145 9.75 LOGAN 3 65 JUL 19 (N) JUL 24' (0) 234.70 3289.54

87-33 164.96 N 192.28 E 1378.10 195 E -60 145 9.75 LOGAN 3 77 JUL 24 (N) JUL 27 (N) 131.98 3421.52

87-34 185.69 N 092.02 E 1374.50 095 E ~60 145 7.92 LOGAN 3 69 JUL 23 (D) JUL 26 (0) 124.36 3545.88

87-35 243.95 N 274.52 E 1388.90 275 E -60 145 4.26 LOGAN 3 79 JUL 26 (N) JUL 31 (N) 215.49. 3761.37

87-36 299.73 N 274.58 E 1395.20 275 E -60 145 6.40 LOGAN 3 88 JUL 27 (0) JUL 31 (D) 248.10 4009.47

87-37 173.48 N 393.38 E 1377.30 395 E -60’ 145 7.92 LOGAN 3’ 43 AUG 1 (D) AUG 3 (D) 82.60 4092.07

87-38 279.46 N 393.32 E 1391.50 395 E -60 145 6.70 LOGAN 3 94 JUL 31 (N) AUG 4 (D) 223.42 4315.49

87-39 073.96 N 391.08 E 1363.10 395 E -60 145 6.70 LOGAN 3 93 AUG 4 (N) AUG 6 (N) 124.05 4439.54

87-40 224.01 N 490.35 E 1378.30 490 E -60 145 7.62 LOGAN 5 47 AUG 3 (N) AUG 8 (D) 128.63 4568.17

87-41 052.90 N 488.09 E 1360.70 490 E -60 145 3.66 LOGAN 5 90 AUG 6 (N) AUG 8 (N) 129.24 4697.41

87-42 241.01 N 577.38 E 1372.10 580 E -60 145 7.37 LOGAN 5 74 AUG 8 (D) AUG 12 (N)
’

151.49 4848.90

87-43 055.11 N 577.98 E 1365.30 580 E -60 145 9.45 LOGAN 5 92 AUG 9 (D) AUG 10 (N) 121.92 4970.82

87-44 228.13 N
.

684.58 E 1375.90 685 E -60 145 6.71 LOGAN 5 92 AUG 11 (D) AUG 13 (N) 140.82 5111.64
, 817-45.?

'

226320 N. _.78'3.-38 E 471375.60 . 785—E -60 145 6.71 . LOGAN 5 5 AUG 13 (0) AUG 16 (N)- 149.96
'

$261.60

87-46 240.81 N 890.22 E 1370.20[ 890 E -60 145 9.75 LOGAN 5 78 AUG 14 (D) AUG 16 (N) 140.82 5402.42

87-47 224.97 N 977.47 E 1365.50 975 E ~60 . 145 8.23 LOGAN 7 91 AUG 16 (N) AUG 19 (D) 113.39 5515.81

87-48 224.45 N 1094.07 E 1353.50 1095 E -60 145 6.10 LOGAN 7 90 AUG 17 (0) AUG 19 (D) Casing left 132.89 5648.70

87-49 232.11 N 143.92 E 1382.10 145 E -60 145 12.50 LOGAN 3 79 AUG 19 (D) AUG 23 (D) 172.82 5821.52

87-50 233.10 N 040.83 E 1377.40 040 E -60 145 4.57 LOGAN 3 87 AUG 21 (N) AUG 25 (N) 153.92 5975.44

87-51 242.99 N 054.36 W 1374.90 055 W -60 145 12.50 LOGAN 2 87 AUG 23 (D) AUG 26 (0) 153.92 6129.36

87-52 228.05 N 141.92 W 1372.40 140 W -60 145 12.50 LOGAN 2 83 AUG 26 (0) AUG 28 (N) 120.09 6249.45

87-53 115.56 N 1091.30 E 1361.00 1095 E -60 145 4.57 LOGAN 7 95 AUG 19 (D) AUG 21 (D) 72.85 6322.30

87-54 573.33 N 001.06 W 1429.30 005 W —60 145 12.80 LOGAN 47 89 AUG 26 (D) SEP 11 (D) Casing left 609.90 6932.20

87-55 227.40 N 626.98 E 1373.83 630 E -60 145 9.90 LOGAN 5 86 SEP 3 (D) SEP 5 (D) 132.59 7064.79

87-56 284.44 N 684.75 E 1372.70 685 E -60 145 12.19 LOGAN 5 83 AUG 29 (0) SEP 2 (N) 217.02 7281.81

87-57 230.58 N 733.56 E 1376.74 735 E -60 145 4.57 LOGAN 5 69 SEP 5 (N) SEP 9 (0) 142.95 7424.76

87-58 283.48 N 783.95iE 1368.60 785 E -60 145 6.71 LOGAN 5 77 SEP 9 (N) SEP 13 (D) 214.88 7639.64

87-59 231.04 N 833.27 E 1372.47 835 E -60 145 12.80 LOGAN 5 72 SEP 11 (N) SEP 13 (N) 130.15 7769.79

_6'[...



Table 3 continued

LOGAN PROPERTY 1988

DIAHOND DRILL SUHHARY RECORD

HOLE NO. NORTHING EASTING ELEV'N SECTION INCLINATION AZIHUTH O'BURDEN CLAIR REC'Y DATE START DATE FINISH REHARKS DEPTH TOTAL

l degrees degrees I 8 l a

88-60 99.60 N 511.28 N 1380.05 510 N ~60 144.4 16.76 LOGAN 10 77 JUN 4 (D) JUN 8 (N) Main Zone 151.18 151.18

88~61 76.71 N 598.59 N 1378.06 600 N -60 144.4 9.14 LOGAN 10 68 JUN 5 (D) JUN 8 (D)
" “

Abandoned 113.08 264.26

88-62 64.44 N 718.04 N 1383.56 720 11 ~60 144.4 12.19 LOGAN 10 93 JUN D (D) JUN 11 (D) Main Zone 180.44 444.70

88-63 8.25 5 813.93 N 1375.43 815 N -60 144.4 6.40 LOGAN 9 86 JUN 9 (N) JUN 11 (N) Main Zone 156.67 601.37

88-64 37.25 S 920.27 N 1365.40 920 N ~60 144.4 6.10 LOGAN 11 80 JUN 11 (N) JUN 14 (N)
“

"Casing Left 167.34 768.71

88-65 89.35 S 1020.38 N 1351.93 1020 N -60 144.4 6.40 LOGAN 11 87 JUN 12 (0) JUN 14 (N) Main Zone 172.51 941.22

88~66 186.94 5 1123.71 N 1330.06 1125 N -60 144.4 18.90 LOGAN 11 83 JUN 14 (N) JUN 18 (D) Main Zone 146.61 1087.83

88-67 239.01 5 1217.64 N 1324.58 1220 N -60 144.4 12.90 LOGAN 11 76 JUN 14 (N) JUN 17 (D) Main Zone 160.02 1247.85

88-68 301.21 S 1320.01 N 1316.45 1320 N -60 144.4 15.54 LOGAN 11 73 JUN 17 (N) JUN 19 (N) Main Zone 124.36 1372.21

88-69 335.80 S 1418.67 N 1307.86 1420 N -60 144.4 43.28 LOGAN 13 61 JUN 18 (D) JUN 21 (N) Main Zone 144.48 1516.68

88-70 232.73 N 1182.12 E 1349.16 1180 E -60 144.4 6.40 LOGAN 7 84 JUN 20 (D) JUN 21 (N) Main Zone 113.39 1630.07

88~71 228.15 N 1280.95 E 1338.61 1280 E -60 144.4 3.05 LOGAN 7 94 JUN 22 (D) JUN 23 (N) Main Zone 117.65 1747.72

88~72 211.74 N 1375.26 E 1328.04 1375 E ~60 144.4 6.10 LOGAN 85 76 JUN 22 (D) JUN 24 (D) Main Zone 117.65 1865.38

88-73 248.94 N 1477.77 E 1322.82 1480 E ~60 144.4 7.32 LOGAN 85 95 JUN 24 (D) JUN 25 (0) East Zone 121.01 1986.38

88-74 258.12 N
'

1559.97 E 1320.68 1560 E -60 144.4 6.10 LOGAN 85 89 JUN 24 (N) JUN 26 (N) East Zone 138.99 2125.37

88-75 332.30 N 1557.67 E 1329.68 1560 E -60 144.4 13.72 LOGAN 85 77 JUN 25 (N) JUN 27 (N) East Zone 122.22 2247.60

88-76 172.20 N 1760.69 E 1311.39 1760 E -60 144.4 4.27 LOGAN 85 77 JUN 27 (0) JUN 29 (D) East Zone 135.64 2383.23

88-77 168.90 N 1880.32 E 1313.56 1880 E ~60 144.4 6.70 LOGAN 87 82 JUN 28 (D) JUN 30 (D) East Zone 99.36 2482.60

88-78 134.68 N 1974.22 E 1314.50 1975 E -60 144.4 6.10 LOGAN 88 89 JUN 30 (D) JUL 2 (N) East Zone 128.02 2610.61

88—79 159.40 N 2182.52 E 1304.87 2185 E —60 144.4 6.40 LOGAN 88 66 JUN 29 (D) JUL 2 (D) East Zone 129.24 2739.85

88-80 207.13 N 2097.30 E 1310.91 2085 E ~60 144.4 3.05 LOGAN 87 65 JUL 2 (N) JUL 5 (N) East Zone 142.95 2882.80

88—81 173.53 N 2295.93 E 1293.87 2295 E ~60 144.4 12.19 LOGAN 90 85 JUL 3 (D) JUL 5 (D) East Zone 110.34 2993.14

88-82 177.67 N 2415.88 E 1282.13 2415 E -60 144.4 21.95 LOGAN 90 89 JUL 5 (N) JUL 7 (D) East Zone 126.64 3119.78

88-83 183.10 N 2587.08 E 1267.39 2585 E -60 144.4 21.95 LOGAN 90 77 JUL 6 (D) JUL 8 (D) East Zone 123.44 3243.22

88-84 424.13 S 1718.97 N 1394.29 1720 N -60 144.4 3.66 LOGAN 32 87 JUL '8 (D) JUL 10 (N) Nest Zone 124.97 3368.19

88~85 642.92 S 1716.31 N 1399.69 1720 N ~60 144.4 2.74 LOGAN 32 63 JUL 9 (D) JUL 11 (N) Nest Zone 125.27 3493.47

88-86 302.44 5 1717.71 N 1355.31 1720 N -60 144.4 8.23 LOGAN 13 73 JUL 11 (D) JUL 13 (N) Nest Zone 121.92 3615.39

88-87 607.48 S 1616.47 N 1372.20 1620 N -60 144.4 3.66 LOGAN 32 73 JUL 12 (D) JUL 14 (N) Nest Zone 125.27 3740.58

88-88 535.72 S 4 1620.07 N- 1362.33 1620 N -60 144.4 24.99 LOGAN 32 91 JUL 14 (D) JUL 16 (D) Nest Zone 121.92 3862.58

88-89' 558.68 5 1519.49 N 1352.13 1520 N' -60 144.4 3.66' 'LOGAN 32 62 JUL 15 (D) JUL 17 (N)
'

Nest Zone 124.97 3987.55

88-90 850.53 S 2431.79 N 1541.66 2430 N -60 144.4 4.88 LOGAN 35 81 JUL 26 (0) 'JUL 28 (D) Nest Zone 132.59 4120.13

88-91 1036.63 S 3016.32 N 1452.60 3015 N ~60 144.4 15.54
"

187 83 JUL 29 (N) JUL 31 (D) Nest Zone 128.93 4249.06
88-92 504.66 S 3029.23 N 1634.56 3030 N -70 324.4 3.15

"

188 94 AUG 1 (D) AUG 4 (D) Nest Zone 125.27 4374.34
88-93 418.01 S 989.57 N 1321.91 990 N ~60 144.4 5.18 LOGAN 11 80 AUG 5 (D) AUG 7 (D) Nest Zone 123.14 4497.48
88-94 144.26 S 1982.82 N 1351.09 1985 N -60 144.4 5.74 LOGAN 15 71 AUG 8 (D) AUG 10 (D) Nest Zone 123.14 4620.62
88~95 170.27 N 887.49 E 1373.45 890 E -50 144.4 6.71 LOGAN 5 85 AUG 10 (N) AUG 12 (N) Main Zone 141.73 4762.35

88~96 93.66 N 779.45 E 1372.18 785 E ~60 144.4 3.35 'LOGAN 5 85 AUG 13 (D) AUG 14 (N) Main Zone 121.62 4883.96
88~97 78.08 S 884.97 N 1345.60 890 E -60 144.4 2.44 LOGAN 6 87 AUG 15 (0) AUG 16 (N) Main Zone 122.22 5006.19
88-98 1.57 S - 85.59 N 1344.12 000 N ~60 054.4 3.66 LOGAN 1 88 AUG 17 (0) AUG 19 (D) Main Zone 145.08 5151.27
88~99 387.16 N 5.65 N 1400.82 005 N ~60 144.4 7.92 LOGAN 2 84 AUG 19 (D) AUG 25 (D) Main Zone 348.69 5499.96

88-100 EST 329N EST 194 E EST 1404 195 E ~60 144.4 6.71 LOGAN 3 90 AUG 25 (N) AUG 29 (N) Main Zone 283.77 5783.73
88-101 EST 388N EST 190 N EST 1396 200 N ~60 144.4 6.71 LOGAN 2 92 AUG 30 (0) SEP 4 (0) Main Zone 315.32 6099.05
88-102 EST 359N EST 279 E EST 1411 275 E -60 140.0 9.75 LOGAN 3 91 SEP 4 (N) SEP 8 (D) Main Zone 298.70 6397.75
88~103 EST 400N EST 97 E EST 1409 095 E -60 144.4 9.14 LOGAN 3 84 SEP 8 (N) SEP 15 (D) Nain Zone 373.68 6771.44

EST: Hole not surveyed. Total : 22,215 ft.

"OZ”
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DIAMOND DRILLING continued)

limited to weakly mineralized stockwork or very narrow veins (Plate 30, 48,

50). Only holes 96 and 98 reported zinc mineralization. Hole 96, located on

section 785E, cut a 0.5 metre mineralized quartz vein assaying 8.10% Zn and 2.09

oz/ton Ag. LDQfl_2§L.QElll§§_yleL£§§£§£l¥_direCtion. intersected approximately
30 metresfigfigweaklpyrite_§phalerite 1 ch51copyrite_§t§§L'g, :10s.ed

“mineralization. Selected one metre samples—fetfirned peak zinc values of 3.11%,

16,500 ppm and 10,000 ppm.

Main Zone definition drilling included five deep drill holes (DDH 99—103)

testing the down dip continuity of mineralization on sections drilled in 1986

and 1987 (Plates 2, 32, 36, 38, 40). Results for composite assays taken from

holes 99, 100 and 103 are presented in Table 4. Hole 99, located north of DDH

87-18 on section 005W, intersected stockwork mineralization from 200 to 320

metres with the best grades of zinc occurring at a vertical depth of 220

metres. Hole 100, collared to the north of 87—32 on section 195E returned

excellent results at a vertical depth of approximately 175 metres. In addition

to the results presented in Table 4, a 10 metre intercept assayed 14.30% Zn and

0.65 oz/ton Ag. Hole 103, collared to the north of DDH 87—26 on section 095E,

intersected significant vein, breccia and stockwork—hosted mineralization from

215 to 370 metres. A 7—metre inteval averaged 10.89% Zn and 0.53 oz/ton Ag at a

vertical depth of 250 metres. Drill holes 101 and 102 were located at the

western (200W) and eastern (275E) boundaries of the deposit. Results from both

holes were discouraging with only weak to locally moderate stockwork—hosted

sphalerite mineralization intersected.. These two holes discounted the

possibility of the deposit raking to either the east or west.

Table 4 RESULTS OF 1988 COMPOSITE ASSAYS

Hole No. Hetreaqe- Zn % Ag (OPT) Cu % Sn % Pb % As % §§

99 265—274 = 9.0 m 5.40 0.47 0.16 0.02 0.08 (0.01 2.7

100 227-252 = 25.0 m 9.58 0.53 0.03 0.08 0.18 0.02 2.9

103 305-340 = 35.0 m 7.15 0.33 0.03 0.06 0.02 (0.01 2.7

Au for all 3 samples <0.002 0PT.

W03 for all 3 samples 0.01%
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DIAMOND DRILLING Continued

6.3 GEOLOGICAL MINERAL INVENTORY (Table 6, Appendix "C")

,A/~_

A geological mineral inventory of the deposit has been calculated using one

preliminary and two detailed methods. Results are presented in both summary and

detailed form in Table 6. The "preliminary" method is a reasonably fast, less

rigorous procedure for determining a tonnage figure for a selected zinc grade.
The reliability of the "preliminary" method determination was confirmed by the

detailed cross section and level plan calculations. The difference between 12.2

million tonnes of 6.09% Zn, 0.78 oz/ton Ag (Preliminary); 12.3 million tonnes of

6.17% Zn, 0.77 oz/ton Ag (Cross Section); and 12.5 million tonnes of 6.19% Zn,
0.76 oz/ton Ag (Level Plan) is insignificant.

6.3.1 Preliminary Hethod

Results of this method of calculation should be viewed as an approximation
of the mineral inventory, as no zinc cutoff grades were used and

individual blocks were formed based on fixed geometric boundaries rather

than on boundaries defined by geological interpretation.

The following assumptions were employed in the preliminary calculation

method.

1. No zinc cutoff grade was used. For a selected zinc grade tonnage
determination drill intercept averages of that grade were generated by

blending low and high grade samples.
2. The minimum drill intercept length was 3.0 metres.

Mineralization had a uniform dip to grid north of 70 degrees.
4. Diamond drill holes were drilled to grid south at a dip angle of —60

degrees.

Specific gravity of mineralized material was 3.0 tonnes/cu.m.
6. Mineralization was uniform and continuous between the intersection

used and:

(a) surface; or

(b) half way between holes above and below; or

(c) 25 metres below lowest hole; and

(d) 50 metres to adjacent sections. Data from intermediate drill

holes 49,50,51,52,55,57 and 59 was not used in this calculation

method.

OJ

(:1

1

6.3.2 Cross Section Method (Plates 31—50)
For this method, the inventory Was divided into two classifications based

on the distance from a drill hole. Of the 12.3 million tonnes reported
for the deposit, 8.7 million tonnes, or 70.7% of the inventory, is within

30 metres of a drill hole. The remaining 3.6 million tonnes is greater
than 30 metres from a drill hole.
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DIAMOND DRILLING Continued

GEOLOGICAL MINERAL INVENTORY

Cross Section Method Continued

_23__

The deposit has also been divided into the Main and East Blocks.

Block of the deposit extending from 36SOW to 3358, contains 11.3 million

tonnes grading 6.35% Zn, 0.77 oz/ton Ag or 91.9% of the inventory.

The Main

The

East Block comprises 1.0 million tonnes grading 4.08% Zn and 0.77 oz/ton

Ag.

The following criteria were considered and assumptions made for the cross

section method of calculation:

A. DETERMINE DIAMOND DRILL HOLE INTERCEPTS:

1.

Table

\OODQQWAWNHO
Ny—aI—r—HI—uh—n— NOQMWNi—‘O

326.

.26-

.00—

.00-

.00-

.00-

.00-

.00—

.00-

.00-

.00— 9.

.00-10.

.00—11.

.00-12

.00—14.

.00-16.

.00-18

.00-21.

.00-25.

A 2% zinc cutoff was used.

were only included where the adjacent value and the value of less

than 2% averaged greater than 2% zinc.

A minimum intercept length of 4.0 metres was required.
A total of 44 drill holes were used in the calculation process.
Table 5 shows the distribution of samples for various zinc

populations in the Main Block portion of the deposit.

Internal values of less than 2% zinc

5 DISTRIBUTION OF SAMPLES IN THE MAIN BLOCK OF THE DEPOSIT

% Zinc

OJQO‘U‘ALAJNHO
00

.99

.99

.99

.99

.99

.99

.99

.99

.99

99

99

99

.99

99

99

.99

99

99

No.0f Samples Percentage of Total Cumulative Percentage
14

98

225

163

107

83

54

52

36

37

24

20

28

27

x 27

21

17

17

19

1

9

21.

15.

10.

HHHNNNNh-Nww’bmd

.3

.2

mmO‘tOmLflm‘ONU‘leOP-‘ODONO
1.3

10.5

31.5

46.8

56.8

64.5

69.6

74.5

77.8

81.3

83.5

85.4

88.0

90.6

93.1

95.0

96.6

98.2

100.0
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DIAMOND DRILLING Continued

GEOLOGICAL MINERAL INVENTORY

Cross Section Method Continued

B. MINERAL INVENTORY BLOCKS WERE DRAWN ON EACH SECTION:

1. Straight lines were drawn connecting drill intercepts from hole to

hole. Particular care was taken to plot these mineral inventory
boundaries in relation to geologically interpreted boundaries.

Each mineral inventory block was terminated half way between holes

above and below; 25 metres below the lowest hole on section; and

at the bedrock~overburden interface above the upper most hole.

The final shape and size of each individual block is plotted on

the cross sections.

C. TONNAGE WAS DETERMINED:

1. To determine volume it was assumed that mineralization was uniform

and continuous to the halfway point with adjoining cross

sections. Data from intermediate drill holes 49—52, 55, 57 and 59

were included in this detailed method of calculation.

A specific gravity (SG) value of 2.95 tonnes/cu.m was employed.
The value was calculated from weighted averages of 53 separate 56

results determined for drill hole pulp composite samples
representing 556 metres of diamond drill core.

Areas were calculated by measuring triangular segments of blocks.

Where a particular mineral block was found in one hole and not in

an adjacent hole, the block was "pinched out" (as opposed to

continuing as a rhomb) at a point one half the distance to the

adjacent hole.(e.g. See Block Number 188, Plate 36).
A total of 130 mineral inventory blocks on 20 cross sections were

used in compiling this inventory. Each mineral block has been

assigned a number which appears on the cross section and in Table

6 with the corresponding tonnage and grade figures.

6.3.3 Level Plan Method (Plates 5—9)
The level plan method utilizes five horizontal slices through the deposit
at 1350, 1300, 1250, 1200 and 1150 metres above sea level.. Tonnage and

grade figures were calculated separately for each level. Using the 1300

metre level as an example, this inventory includes material from 1275 to

1325 metres elevation. Results are presented in summary and detail in
1

Table 6. \

Nineralized intercepts on level plans were derived from the points on the

cross sections where mineral inventory blocks intersect the desired

level. The following parameters were used:

1. A 2% zinc cutoff with the previously noted qualifications.
2. A 4.0 metre minimum diamond drill hole intercept.
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DIAMOND DRILLING Continued

GEOLOGICAL HINERAL INVENTORY

Level Plan Method Continued

3. Mineral inventory blocks were drawn on each level by drawing straight
lines connecting each drill intercept with its neighbouring
intercept. Again, geological-mineralogical relationships were closely
adhered to during the block construction process. Each mineral

inventory block was terminated at the halfway point between sections.

A total of 119 blocks on 5 levels was used in compiling this

inventory.
Each mineral inventory block has been assigned a number which is shown

on the level plans (Plates 5—9) and the corresponding number appears

in Table 6 with the applied grade and tonnage.
To calculate volume, the area of each block was multiplied by 50

metres, the total vertical distance applied to each level. The main

assumption was that mineralization was continuous and uniform to a

point halfway between each level plan. For the 1350 metre level, the

distance measured vertically from 1325 metres to the bedrock—

overburden interface was used as the multiplier.
To determine the final tonnage value, a specific gravity of 2.95

tonnes per cubic metre was applied.
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G E 0 L 0 G I C A L M I N E R A L I N V E N T 0 R Y

PRELIMINARY METHOD:

Tonnes Tons % Zinc oz/ton Ag

TOTAL LOGAN 17,357,052 19,132,678 5.16- 0.66

Includes 12,171,856 13,417,036 6.09 0.78

Includes 9,745,950 10,742,960 7.07 0.86

Includes 7,334,099 8,084,377 8.03 0.92

Includes 4,479,402 4,937,645 10.20 1.12

Includes 1,803,753 1,988,277 14.38 1.43

CROSS SECTION METHOD: (Detail calculations in Appendix 'c‘j

Tonnes Tons % Zinc ozgton Ag

TOTAL LOGAN 12,295,236 13,553,038 6.17 0.77

Main Block 11,318,364 12,476,232 6.35 0.77

East Block 976,872 1,076,806 4.08 0.77

LEVEL PLAN METHOD: (Detail calculations in Appendix 'C')

x
,

Tonnes Tons % Zinc ozgton Ag

TOTAL LOGAN 12,488,557 13,766,136 6.19 0.76

1350 Level 2,649,291 2,920,313 6.48 1.10

1300 Level 4,312,309 4,753,458 5.87 0.80

1250 Level 2,480,419 2,734,166 5.23 0.56

1200 Level 1,822,598 2,009,050 7.40 0.48

1150 Level 1,223,940 1,349,149 6.86 0.66
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T R E N C H I N G

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 7).
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

3, 4, 11). Most trenches are also plotted on diamond drill sections (Plates 14,

32, 34, 36, 38, 40, 41, 43, 46, 48, 60).

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

7.2.1. Main Zone Definition (Plate 4)

Eight trenches, spaced 100 metres apart, were completed over the Main Zone

deposit from 200W to 300E and from 700E to 800E (Plate 4). 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% Zn were returned from trench chip sampling. In 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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1988 THENCE SUHHARY RECORD

__._._._..._.—_____.___.._.._..._—..__.__._.——-__.__.__..____—-._.——_.___
I 011111 co-ommnzs I I I AVERAGE 11mm I I {SAHPLES I I

I 1111;111:111 I (North End) I 1111107141111 I AV. DEP‘IH (a) I 80110: (I) I Top (I) I 110111102 (I3) I nocx I 5011. I 20118 I cum (5)
1' I I I I I I I I I I

I I I I I I I I I I I

I 801 I 216.5811 188.95El 140 I 2.0 I 2 I 5 I 980 112224 I 0 I Main |Logan3
I

I 802 I 226.4311 87.99EI 120 I 2.0 I 2 I 5 I 840 I107A I 0 I 14am ILogan3
803 I 214.5511 2181.87EI 71 I 3.0 I 2 I 6 I 852 I 241; I 0' I East ILogan 87 .

I 804 I 228.3711 13.2911I 132 I 2.0 I 2 I 5 I 924 I107A I 0 I Main ILoganz

II 805 I 222.1311 72.9111I 98 I 2.0 I 2 I 4 I 588 I 9211 I 0 I Main ILoganz
’1 806 I 333.148 1857.8sz 313 I 2.0 I 2.75 I 3 I 1800 I1088 I 18 I West ILogan34,15

I
“07 I 759.693 2411.9311I 220 I 1.0 I 1 I 3 I 440 I 8811 I 14 I West ILogan 36,35

808 I 668.185 1794.4411I 255 I 1.0 I 2 I 3 I 637.5 I 710 I 23 I IIest ILogan 34,33

809 I 42.8111 481.59EI 338 I 2.0 I 3 I 5 I 2704 I1420 I 35 I Hain ILogan 6,5

II 810 I 105.6511 1085.18EI 109 I 2.0 I 2 I 4 I 654 I 350 I 11‘ I Main ILogan7,8
3. 811 I 2775* 1206E* I 117 I 2.0 I 3 I 5 I 936 I 410 I 12 I Main ILogans
I 812 I 2148* 681E‘ I 111 I 3.0 I 3 I 7 I 1665 I1118 I 0 I flain ILogan2

I 813 I 1938* 177113 I 78 I 3.0 I 3 I 7 I 1170 I 771; I 0 I Main ILoganS

I 814 I 248.5N" 3148* I 206 I 2.0 I 3 I 5 I 1648 I156G I o I Main ILogan3
815 I 208.5N‘ 811E‘ I 104 I 3.0 I 3 I 7 I 1560 I _8_7__ I o I 11am ILoganS

I- TOTALS: 2412 n

\

17,398.25 :3 516 II: Assay
852 czceochen Analysis

I \.

’Not surveyed.
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TRENCHING Continued

reported in drill holes. 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 8 lists selected assay results from Main Zone deposit trenches.

Table 8:- SELECTED RESULTS FROM TRENCH SAMPLING — MAIN ZONE DEPOSIT

Trench No.
_

Interval (m) Length 1m) % 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 S 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 S — 10.35

7.2.2. Main Zone — Exploratory (Plate 3)

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

DDH 87-41, intersected 13 variably mineralized quartz veins ranging in

thickness from 0.3 metres to 4.0 metres. The density of quartz veining

steadily decreased from north to south.

Trench 810, located south of DDH 87—53, tested a high priority geophysical
anomaly. The loo-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, irregular shaped quartz vein assaying 35.69 oz/ton silver over

1.0 metre. The remainder of the trench was unmineralized.
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7.2.3. West Zone (Plate 11)
Three trenches totalling 794 linear metres were completed over widely

I 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.

3 7.2.4 East Zone (Plate 60)
Trench 803, located on line 2210B in the East Zone was abandoned after

excavating 70 metres of the proposed l40—metre length. Extremely

1 dangerous ground conditions and immediate flooding prevented trench

entry. Bedrock muck piles were mapped and sampled. No significant
mineralization was intersected.

****
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8.0 G E 0 C H E H I S T R Y

(Plates 64, 65, 66)

A total of 1107 soil samples were collected at 50 metre intervals from the

"B" soil horizon, on lines 100 metres apart in the West Zone and 200 metres apart on

the adjoining Logan 169—200 claims. Samples were placed in grid-numbered kraft soil

bags and the corresponding sample number was marked in the field by a piece of

plastic flagging or, in the case of a outline on picket lath. Notes were made in the

field by the sampling crew concerning sample depth, colour, texture and local

physiography.

The samples were sent to Bondar-Clegg and Co. Ltd.'s North Vancouver

facility for preparation and zinc—silver—tin analyses. The minus 80 mesh fraction

was digested using a hot extraction with HNOa—HCI solution and zinc—silver analysis
was completed by atomic absorption techniques. Tin was analyzed by X—ray
fluorescence.

Results for each element are plotted separately on Plates 64, 65 and 66.

The West Zone compilation map (Plate 11) summarizes results for all three elements,
while the property compilation map (Plate 67) outlines zinc values greater than 400

ppm.

Anomaly 1 extends in two parts, from 1400W, 6003 to 1800W, 6503 and from

2400W, 8508 to 3200W, 10508. The anomaly averages 100 metres in width and includes

values to 1380, 1130 and 1125 ppm zinc. Associated with the anomaly is a major
northeast trending fault zone, moderately strong 1? results and spot silver and tin

values to 2.1 ppm Ag and 120 ppm Sn. The anomaly was tested without success by
trenching and diamond drilling.

Anomaly 2 trends westerly from 1600W, 2508 to 2200W, 0508 and is directly
associated with a series of zinc-rich springs located at a major break in slope.
Values of 3200, 2200 and 1900 ppm Zn; 5.2 ppm Ag; and 110 ppm Sn were returned within

this 75 metre wide anomaly. Two diamond drill holes and part of trench 806 tested

this anomaly. No significant zinc mineralization was intersected.

Anomaly 3, located on a 35 degree, north-facing mountain slope, extends

from 2700W to 3200W near line 4005 and includes values to 2820, 1580 and 1480 ppm
Zinc. Drill hole 92, located just up slope from the anomaly failed to locate any
zinc mineralization.

**:\’*
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9.0 G E O P H Y S I C S

(Appendix "A")

Induced Polarization and Resistivity surveys involving 31.5 operating and

10.5 badeeather 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 loo—metre,
6.0 kilometres of SO—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 I? anomalies were outlined.

Diamond drill testing of the best responses were all negative, with the strong I?

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, 1003 and 3003) all located

parallel to but near the deposit, were surveyed utilizing SO—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 67, the property compilation map, summarizes all of the IP anomalies

found to date.

****
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10.0 M E T A L L U R G Y

(Appendix "3")

Preliminary metallurgical testing was initiated in January, 1989 by
Lakefield Research of Ontario. Strathcona Mineral Services Limited of Toronto was

retained to assist with the direction of the test program. Sample material was

collected from 1986 and 1987 diamond drill core rejects. Results of this work to

date are very encouraging and no problems are anticipated for deposit metallurgy.

Both low and high grade zinc composite samples were prepared to test for

any significant metallurgical deficiencies in the finer-grained, low grade material

which is prevalent in the deposit. Results of this work are encouraging; no

significant differences in grade, grinding factors or recoveries arose between Sample
A, with 3.60% Zn head grade and Sample B with 14.17% Zn head grade. Both samples
reported zinc levels in concentrate from 50 — 54% Zn and excellent zinc recoveries

between 92% and 97%.

Following the initial work, samples A and B were combined on a sixty—forty
basis to produce sample C, on which further tests were conducted. Results of this

work are pending.

Appendix "B", Metallurgy contains relevant background data, up to date

results, and interpretations in the form of correspondence material initiating from

Cordilleran, Strathcona and Lakefield. A final report from Lakefield Research will

be forthcoming.

*‘k’ki’
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11.0 E C 0 N 0 M I C C 0 N S I D E R A T I 0 N S

(Figures 5 and 6)

This chapter has been included for discussion purposes only and contains

data of a highly preliminary nature. Two conceptual reports by Kilborn Engineering
(B.C.) Ltd. are included for reference as Figures 5 and 6.

In terms of access, a 52 kilometre, all season road linking the Alaska

Highway to the property and closely following the present winter cat trail would be

required. Relief along the proposed route is generally gentle with only the Meister

and Little Moose Rivers to cross. When completed, the total road distance to

tidewater at Skagway, Alaska would be 500 kilometres. As a comparison, the Curragh
Resources Inc. Faro deposit is 550 kilometres from Skagway. Assistance programs for

road construction by the Yukon government are available, whereby the Territory will

fund between 50 and 100% of a project depending on the ultimate number of industrial

users. Given the nearby logging operations in the Meister drainage and previous
interest expressed by Hyland Forest Products for a shared access road, it is very

likely that the Yukon government would support the Logan access road for a full 100%.

A preliminary examination of the deposit indicates that much of the stated

mineral inventory can be extracted utilizing open pit mining methods. An estimated

10,362,000 tonnes grading 6.29% zinc and 0.76 oz/ton silver can be mined from the

Main Block (of the Main Zone deposit) to a depth of 200 metres at a waste to ore

strip ratio of approximately 5:1. A further 903,000 tonnes of 4.20% zinc and 0.82

oz/ton silver lies within 100 metres of surface in the East Block.

Following the completion of proposed open pit production, operations could

shift to selective underground mining. Several well mineralized veins and breccia

zones grading in excess of 14% zinc over 4.0 metres or more have been intersected in

drill holes at depth. As a favourable comparison Curragh Resources Inc. will switch

operations at its Faro mine in 1991 from an open pit to an underground operation,
with stated remaining reserves of 2 million tonnes grading 4.59% Pb, 7.00% Zn and 61

g/tonne Ag.
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Kilborn Engineering (B.C.) le.. Suilo 400 - 1380 Bunard Slrcel. Vancouver. 0.0.. Canada V52 2137

Teicx104‘507734. Telephone: (604) 669-0811. Facsimile: (604) 669-0047

December 19, 1986

Getty Resources Limited
-

#509 - 700 West Pender Street

Vancouver, B. C.

V6C 108

Attention:

Dear Sirs:

Mr. Richard C, Atkinsonwc
Presi dent

Re: Logan Zinc/Silver Project

In response to the request in your letter dated December 8, 1986, we

have prepared conceptual capital and operating costs for the above

referenced property, for two different production rates. We must

make it clear that due to the lack of detailed information these

costs must be considered as order—of—magnitude only.

The following assumptions were made in preparing the estimates:

Production Rate

Stripping Ratio :

Acconnmdation

2000 stpd and 5000 stpd, open pit.

&1(Hutm0m)

'

_

Construction and operations personnel
'

accomnodated in camp.

Power To be site generated.

Water Available locally from wells to be

developed.

Transportation

‘

Allowance for personnel transport by
air and bus. No allowance made for

construction of airstrip. No allowance

made for transportation of concentrate.

Access : Allowance made for upgrading cat trail

. General Assumptions

../2

to year-round road.

All new equipment
Construction Labour rate $40/hr.
Off site costs not included.

EPCH costs included in individual items.

CAPITAL COSTS
"

2000 stpd.

Mine (including Preproduction Stripping) 13,600,000 25,180,000
bfill ', ,

, 21,000,000 39,400,000
Power Supply

'

j 4,000,000 7,000,000
Service Buildings 3,400,000 4,100,000
Tailing Disposal -

Initial Capital 6,000,000 8,000,000
Fresh WaterSupply 500,000 620,000
Mobile Equipment 1.800.000 2,100,000
Accommodation 1,400,000 1,800,000
Site and General ‘1,500,000 '1,800,000
Environmental 1,000,000 1,200,000
Access Road 15,000,000 15,000,000

Sub total 69,200,000 106,200,000
15% Contingency 10,330,000 15,930,000

122,130,000TOTAL CAPITAL COST 79,580,000

OPERATING COST

. 2000 st d. 5000 st d.

§7ton ore ~§Zton ore

Mine
. ,

f 7.00
'

5.40

Mill
'

.

_

9.50
..

8.00

Power Supply 6.00 4.50

Surface Crew 1.00 0.90

-General and Administration 2.90 2.00

Transport and Accommodation (Personnel) 3.80 2.90

Environmental Protection 1.00 0.90

31.50 24.60

15% Contingency 4.80 3.70

TOTAL OPERATING COST/TON 36.50 28.30

We thank you for this opportunity to assist you in this manner, and

we trust that this information will be of value in your analysis of

this property.. .

hum Hwy,

7:;RGINEERING (e. c.) LTD.KIL

3‘

soda stpd.
_

..SE—
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Kilbom Engineering (8.0.) Lid.. Suite 400 - 1380 Burrard Street. Vancouver, 8.0.. Canada V62 287

Telex:04-507734.Tclephone:(604)669-8811.Facsim“e:(604)669-0847

October 2, 1987

GETTY RESOURCES UMITID

HLE

Getty Resources Limited
> Rt

400 - 25 Adelaide Street East

Toronto, Ontario
,

MSC 1Y2

5mm

Dear Sirs:

Mr. John A. Macdonald, P.Eng. 1'
"L “‘5‘

Vice President, Operations
;

Re: Logan Zinc Silver Property
Yukon Territory

Conceptual Assessment

1.0

2.0

.../2

INTRODUCTION

Kilborn Engineering (B. C.) Ltd. has been retained by Getty
Resources Limited to undertake a preliminary review of the

Logan Property and to express an opinion as to whether the

deposit is amenable to either the conventional open pit or

open pit/underground mining environment. This brief report
is based on the knowledge derived from a single site visit,
site maps and conversations with various site/staff
personnel whose cooperation is gratefully acknowledged.

The scope of work for the conceptual review does not include

any mineral reserve, economic, or geotechnical/hydrological
analysis.

SUMMARY AND CONCLUSION

It is our conclusion that the Logan Main Zone does not

conceptually possess constraints that would inhibit it from

being mineable in either the open pit or underground mining
environment.

However. it should be stressed that a definitive opinion of
the economic viability/mineability of the Logan Main Zone
can only be assessed after the completion of a detailed

feasibility study. A final economic, mine planning analysis
which would include the relevant geotechnical/hydrological
investigations of the deposit with emphasis on the hanging
wall featured shear and ore zones would be required.

"Quality with Inlcgrily"

KB fl=l©DR2N
October 2, 1987

Page 2

Getty Resources Limited

3.0

4.0

5.0

.../3

PROPERTY

The Logan property is located 108 km northwest of Watson
Lake, Yukon Territory, approximately 38 km north of the
Alaska Highway. The property is being explored by a Joint
venture consisting of Getty Resources Limited and Fairfield
Minerals, Limited.

The property is accessible either by fixed wing aircraft or
helicopter using a newly constructed gravel runway at the
s e.

GEOLOGICAL SETTING

A detailed geologic description is beyond the scope of this
Report. In addition the 1987 Exploration Program was in its
final stage of demobilization at the time of the site visit,

however
a simplified geologic description is provided as

o ows:

The Logan property lies within Cambrian age metasediments in
contact with a large granodiorite intrusive of Cretaceous
Age. At or near the contact zone, veins, stockworks and
breccias within intensely altered. gneissic rocks are
common. The mineralization encountered to date consists of
massive and disseminated sulphides including sphalerite,
tetrahedrite, chalcopyrite, pyrite, arsenOpyrite and
unidentified tin minerals.

SITE VISIT DESCRIPTION

The site review of the Logan Property was conducted by B.H.
Sanden of Kilborn Engineering (B. C.) Ltd. assisted byMessrs. J.A. Macdonald, V.P. Operations and Reginald L.
Comeau all of Getty Resources Ltd., Toronto, and the site
tour was conducted by Mr. M.A. Stamners of Cordilleran
Engineering. The site tour consisted of:

(l) a general tour of the exploration camp, and general
site layout;

(2) a review of the currently interpreted geologic cross~
sections;

FIGURE-6

_9£_
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October 2, 1987

Page 3

Getty Resources Limited

6.0

../4

(3) a general review of the diamond drill core.

The latter two items concentrated solely on the Logan Main
Zone.

'

in summary the Logan Main Zone can be described as an ore

zone bounded by a "sheared hanging wall contact zone" and a

"more pronounced sheared footwall contact zone, all dipping
at 70 degrees relative to grid north. The ore zone

structure dips into the side of a hill with an approximate
5-6 percent topographic grade.

The hanging wall zone ranges from a tight fault to a few
feet in thickness and is thought to be relatively dry. The
footwall zone is more pronounced, ranges consistently from
3-4 feet in thickness and is considered to be water bearing.
Visual inspection of the shear zone core indicates that this
material is somewhat inc0mpetent.

The Main Zone contains high-grade ore lenses, low grade ore

zones, with various intruded dikes/materials of varying
strengths.

COMMENTS

Based on what we have observed and Kilborn's experience, the

following are comments on future mining plans and potential
problems.

The mining. by open-pit methods, does not appear to contain

major problems which are unique to this deposit. Surface
water diversion will be required. Pre mining ground-water
drainage may be required. The shear on the footwall side of
the deposit will affect the start of the footwall pit wall
and may require a slight increase in pit stripping.

The problem associated with mining ore from underground will

depend on whether the full zone is mined or whether
selective higher grade lenses are mined. The water problem
will, in both cases, require some grouting and provision of

K0 [LICCDRN
October 2, 1987

Page 4

Getty Resources Limited

adequate pumping. The shear zone on the footwall of the
deposit will require ground support when developing through
the structure but this can be minimized by location of
development openings.

The underground mining method to be used will probably be
one that requires some ground support or incorporates a form
of forced caving for selective mining, cut and fill steping
may be applicable with ground support being supplied by rock
bolting and tight filling. If bulk mining is used then

forced
block caving or sub-level caving may be the preferred

sys em.

Prior to any selection or evaluation of methods it must be
remembered that a great deal of information on the geology,

gggmechznics
and hydrology of the deposit has yet to be

0 a ne .

Thank you for the opportunity to review what appears to be
an interesting property.

Yours truly.

KILBORN ENGINEERING (B. C.) LTD.

gem/MAB
B. H. Sanden. ?.Eng.
Mining Engineer

BHS/mrm
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PACIFIC GEOPHYSICAL LIMITED

REPORT ON

THE CONTINUATION OF THE

INDUCED POLARIZATION AND RESISTIVITY SURVEY

ON THE

LOGAN PROPERTY

WATSON LAKE MINING DISTRICT, YUKON

FOR

CORDILLERAN ENGINEERING LTD.

0 O

LATITUDE 60 30'N LONGITUDE 130 29'W

NTS: 105B/7,8,9
CLAIMS: LOGAN 1-2oo

OWNER/OPERATOR: FAIRFIELD MINERALS LTD.

OPTION: TOTAL ENERGOLD CORPORATION

BY

PAUL A. CARTWRIGHT, P.Geoph.
Geophysicist

DATED: November 16, 1988
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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.
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A Phoenix Model IPV-l induced polarization and resistivity

receiver unit was used, together with a Phoenix Model IPT-l

IP and resistivity transmitter powered by a l 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
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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 Dw . No.

4400W 100 M I.P.-5894-l

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

34OOW 100 M I.P.-5894-6

3200W 100 M I.P.-5894-7

3000W 25 M I.P.-5894-8

28OOW 25 M I.P.-5894-9

. 2800W 25 M I.P.-5894-10

2600W 25 M I.P.-5894-ll
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2400W 25 M I.P.-5894*12
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25 M I.P.-5894-l3

2000W 25 M I.P.-5894-l4

1800W 25 M I.P.-5894-15

1600W V 25 M I.P.-5894-l6

1400W 25 M I.P.-5894-l7

1200W 25 M I.P.-5894-18

lOOOW 25 M I.P.-5894-19

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

100$ 50 M I.P.-5894-21

300$ 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
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sulphide body can only be determined to lie between two

stations 25 meters apart. In 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
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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 looow. 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 l400W, in the vicinity of Station 5605,

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 been tested 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 ZOOOW 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 4508 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 D1.

Subzone D2

Subzone D2 lies parallel to, and immediately northwest of the

south-western end of Subzone Dl. 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._ In

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 E1, Zone Fl

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 E1 is best outlined by the data recorded on Line 26OOW,

in the vicinity of Station 7608, 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 7258 show the

highest intensity results from Zone F1. 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 resistivity 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 1008. Line 3008

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 E1 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 7608 is recommended on a low priority basis.

If other favourable information becomes available the above

drilling_priority could be altered.

Zone F1 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.

my. WM
Paul A. Cartwright, P.Geoph.

Geophysicist

PAC:jl

Dated: November 16, 1988
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STATEMENT OF COSTS
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CORDILLERAN ENGINEERING LTD.

1980 GUINNESS TOWER, 1055 WEST HASTINGS STREET, VANCOUVER, B.C. V6E 2E9 TEL: (604) 681‘8381

December l6,»l988

TOTAL ENERGOLD CORPORATION

#1500 - 700 West Pender Street

Vancouver, B.C.

V6C 1G8

Attention: Mr. Walter Sellmer

Vice President, Exploration

Copy to: Mr. Ken Rawling,
Strathcona Mineral Services

Dear Mr. Sellmer:

LOGAN METALLURGICAL TESTING

Please find attached, a revised list of samples to be used

in metallurgical testing. All samples were examined prior to shipment
to Lakefield Research on December 15, 1988. A total of five samples

‘m;
from the previous listing required substitution due to sample size deficiency.

E
No change in drill hole distribution was made.

The test program is expected to be initiated early in the

new year at Lakefield.

Yours very truly,

CORDILLERAN ENGINEERING LTD.

! gLL WWWU’Z/%

M. A. Stammers,

Project Manager.

Encl.

MAS/ts

I GEOLCKHCALEBKHNEERS °hMNERALEXPLORATKMflCONSULIANTS 0 MANAGEMENT



SUMMARY

mi)

LOGAN PROJECT

METALLURGICAL TESTING

‘

PROPOSED LOW GRADE BLENDED SAMPLE (A)

SAMPLE TYPE 1986 (2) and 1987 (12) Diamond Drill Core Rejects
NUMBER OF SAMPLES : l4

LENGTH OF EACH SAMPLE 1.0 metre

ESTIMATED SAMPLE WEIGHT 1.95kg each or 27.2kg total

ZINC RANGE 2.10% to 4.90%

SILVER RANGE 0.07 oz/ton to 1.28 oz/ton

ZINC-SILVER AVERAGE 3.48% Zn, 0.46 OZ/ton Ag

.-

”an

XIGNHddV
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SAMPLE LIST

SAMPLE NO. HOLE NO.

47569 16

47686 18

47748 20

49755 50

50002 52

T48059 25

48382 31

16487 8

49685 49

.48647 33

‘

49905 51

48541 32

17498 14

48277 26

INTERVAL(m)

78 79

227 1228-

117 118

30 31

53 54

185 186

85 86

124.4-125.4

107 108

53 :54

64 65

148 149

77 78

255_ 256

LOGAN PROJECT

3.

- METALLL ICAL TESTING

PROPOSED LOW GRADE BLENDED SAMPLE (A)

2 per 5cm,good

1 per 3cm,good

% ZINC OPT Ag LITHOLOGY DESCRIPTION OF HINERALIZATION

2.31 0.21 ALTERED 5-20mm wide Q—Sp Veinlets;

GRANODIORITE evenly distributed stockwork mineralization

2.10 0.08 MUSCOVITE 5—40mm wide Q-Sp Veinlets; l per 10cm.fairly
SCHIST good distributibn of stockwork mineralization

2.60 0.19 QUARTZ FLOODED (1.5mm wide Sp Veinlets/Blebs; 1 per S—lOcm

GRANODIORITE good distribution of stockwork mineralization

2.80 0.66 ANK. FLOODED
'

(2.0mm wide Ank-Sp Veinlets;

ANDESITE DIKE stockwork mineralization

3.30 0.40 MIN. QUARTZ Q vein contains 6% Sp;hairline Q—Ank Sp Vlts;

VEIN AND 1 per lcm good stockwork, locally blebby

ANDESITE DIKE mineralization

3.36 0.13 ALTERED' 40cm wide Q-Sp Py, Ank. banded vein with'15%

GRANDIORITE Sp.

& MIN.QTZ. VN. Sp mineralization most concentrated in one vein

3.10 0.47 ALTERED <3mm wide Q—Sp veinlets, 2 per 5cm,good

GRANODIORITE evenly distributed stockwork mineralization

3.60 1.28 MINERALIZED Section of 6.0m Q vein, blebby to disseminated

QUARTZ VEIN Sp-Py. generally evenly dist. sulphide min.

3,50 0.47 ALTERED <30mm wide Q—Sp veinlets, l per 7cnu good

GRANODIORITE evenly distributed stockwork mineralization

3.81 0.73 ALTERED <20mm wide Q-Sp veinlets, l per lOcm,good

GRANODIORITE evenly distributed stockwork mineralization

4.283 0.55 ALTERED <30cm wide Q-Sp veinlets, l per 2 cm,only

GRANODIORITE fair dist: of Zn, note 14cm"VnL with'50% Sp

4.30 0.60 ALTERED <10mm long hair1ine.sp’etr1ngers + 13cm wide Qv

GRANODIORITE with 55%Sp, good evenly dist. swk. min.
'

4.70 0.58 ALTERED 45cm Q—Sp vein,generally evenly distributed

GRANODIORITE stockwork mineralization

4.90 0.07 FOLIATED 5-30mm wide, Q-Sp veinlets, 1 every 2cm

GRANODIORITE generally evenly dist. swk. mineralization

“8“

XICINEIddV
1!!
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SUMMARY

SAMPLE LIST

SAMPLE NO.

47576

48662»

48397

47681

47772

47975

49626

49892

48767

48660_
17507

49817

48206

49934

LOGAN PROJECT

METALLURGICAL TESTING

PROPOSED HIGH GRADE BLENDED SAMPLE (B)

SAMPLE TYPE :

NUMBER OF SAMPLES : 14

LENGTH OF EACH SAMPLE :-1.0 metre

APPENDIX "B"

ESTIMATED SAMPLE WEIGHT : 2.2kg each or 30.4kg total

ZINC RANGE 10.40%Zn to 16.58%Zn

SILVER RANGE : 0.63 oz/ton Ag to 4.89 oz/ton Ag
ZINC—SILVER AVERAGE 13.96%Zn, 1.79 oz/ton Aq

Mineralized Quartz

Mineralized Quartz

iv

1986 (l) and 1987 (13) Diamond drill core rejects

Vein

Vein

Altered Granodiorite

Mineralized Quartz

Mineralized Quartz

Vein

Vein

Altered Granodiorite

Mineralized Quartz

Mineralized Quartz

Mineralized Quartz

Mineralized Quartz

Mineralized Quartz

DRILL

HOLE NO. INTERCEPT (m) % ZINC OPT Ag LITHOLOGY

16 83 - 84 10.40 0.63

33 68.7 69 12.17 1.14

31 100 — 101 12.98 1.75

18 222 - 223 13.99 1.04 Andesite Dike

21 164 - 165 13.79 1.92

25 101 — 102 13.34 1.95

49 47 - 48 13.55 2.91

51 51 — 52 14.28 0.75

34 84 — 85 14.38 0.88

33 66 - 67 16.58 4.89

14 85 - 86 13.20 2.53

50 92 — 93 16.00 2.13

26 165 — 166 15.70 1.05 Massive Sulfides

51 93 - 94 15.10 1.49

Vein

Breccia

Vein

Vein

Vein

Altered Granodiorite
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lNTER-UFF‘ICE MEMo
“3V 2 2‘ 6“

TO DAI:

J. HYLANDS/M. STAMMERS (by Fax) NOVEMBER 21, 1988

FROM PROJECT REFERENCE

K.R. RAWLING 315-1

SUBmCT

TEST PROGRAM - LOGAN PROJECT — REVISION

1. FolloWing my conversation with Walt Sellmer, I have

revised the proposal for test work at Lakefield

Research.

2. Two samples will be tested

(a) the coarsely mineralized high grade zinc material
(10 ~ 14% Zn)

(b) the fine grained sphalerite in siliceous rock

(1 — 5% Zn)

Testing on these samples will proceed in parallel to a

point where a decision can be made regarding blending of

a realistic sample for completion of the program, if the

low grade material has ore potential.

3. The test program and estimated cost for the+preliminary
work at Lakefield Research is therefore re—estimated as

follows:

Sample Preparation — Head Analysis 2 x 1 000 $ 2 000

Mineralogy 2 x 400 800

Flotation Tests

'

12 x 500 6 000

Grindability Tests 2 x 450 900

Concentrate Analysis 2 X 300 600

‘ Supervision and Report - 2 000

Total $12 300

4. The total cost for the testing program is summarized as

follows:

Lakefield Research $12 300

SMS — Fees 2 000

—

Expenses 300

$14 600
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At the completion of this initial program, we will

review the metallurgical results and determine what

initial work is required to achieve the current prOject
goal.

WW

CC:

- KRRzetk

W. Sellmer

G. Farquharson

vfi
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.

.MNO 689

c d //L H S

w.» /,/"‘i
s. PARKER /// JANUARY 3, 1989

FROM '

'

PROJECT REFERENCE

K.R. RAWLING 31541

SUBJECT

LOGAN PROJECT - METALLURGICAL TESTING

l. The attached material supplied by Cordilleran Engineer—
ing contains:

Mineralogical reports on selected samples, by
Vancouver Petrographics Ltd.

Details of the material to be combined in

Sample A — Low Grade Zinc (fine grained)
Sample B — High Grade Zinc (coarse grained)

A scope and budget estimate for the testing program.

The purpose of the testing is to determine how to pro- ...N._-

duce a high grade Zn—Ag concentrate from both samples
with emphasis on the following factors:

a) primary grind Vs. rougher recovery

b) regrinding required for production of final cone

centrate grade

c) differences in reagents for the two samples.

Also the possible production of a tin concentrate is to

be investigated.
A

In view of the limited budget, we should proceed with

the following work:

a) Sample Preparation

-

Prepare the two separate head samples A & B.



APPENDIX "B" ix

- Cut out head assay samples of each for Pb, Zn, Ag,
1

Au, Cu, Sb, Sn, As, Hg; semi quant scan.

— Head samples (—10 mesh)? for mineralogical
examination.

a by Preliminary Tests

Two scoping tests at 80% —150 mesh on each sample to

establish reagents.
Zn, Fe, Ag, Sn analyses..

g c) Flotation tails to be retained without grinding for
i Sn recovery tests.

3' 4. At this point we would proceed, after data reyiew, with

\- grind recovery tests.

9
5. We need some preliminary conclusions by the end of.

1 January. ~

f
Wk,

KRRzetk

r.
attach.

cc: M. Stammers (Yiaaflax, no attach.)
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Telephone: (416) 869-0772

Teiex: 06-23565

C“
.

: Telecopier: (416)367-3638

7
Strathcona Mineral Servuces Limited
12th Floor, 20 Toronto Street. Toronto, Ontario, Canada M5C 288

JAN 17. 89

January 13, 1989 cc=MAS~UJH—JWS.

Mr. M. Stammers

Cordilleran Engineering Ltd.

1980 Guinness Tower

1055 West Hastings Street

Vancouver, British Columbia

VGE 2E9

Dear Mike,

Re: £L0gan Project

The attached data sheets from Lakefield Research summarize
the first flotation test on each of the two samples. The

grind was 75— 80 percent minus 150 mesh, and the reagent
system was simple using a high lime addition to control the

pyrite while floating the zinc and silver minerals. The

essential facts of the tests are as follows:

Sample A Sample B

Rougher recovery
— Zn 96.7 99.4
— Ag* 87.0 99+

*
Tailing analyses not available yet

Cleaner recovery
— Zn 72.6 90.6
—

Ag 35.8 61.3

The relatively high zinc and silver content of the several

cleaner tailing products is probably due to locked middling
particles and to the reagents used. Both these factors will
be checked in the next two tests, by regrinding the rougher
concentrate in Sample A and reducing the pH for Sample B.

- Silver recovery may be improved by floating it with whatever

copper is present before zinc
flotation, but only as a

secondary line of investigation.

In View of the excellent rougher recovery of zinc and silver
in both samples we have planned a test on each sample at a

grind of 80% minus 65 mesh with a View to saving grinding
power.

An Independent Consulting & Project Management Service for the Mining Industry »
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Strathcona Mineral Services Limited

When these four tests are complete we will review them with

you, but it would appear that the metallurgy of both samples
will be quite satisfactory.

Sincerely,

K.R. Rawling

KRR: etk

E Co: W. Sellmer
‘ G. Farquharson
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JAN ‘1 7. 89

Test 1

Product W919!“ Assays,%,91 % Dtsttxnim

g % Zn Sn 8 Au Ag Zn 8n . 8 Au Ag
1 _Clean9r Cone 95.7 4.9 53.9 0.013 34.0 0.13 79.3 72.8 2.7 51.0 7.8 35.8

2 3rd Cl T811
'

8.7 0.4 50.9 0.023 31.2 0.43 165 6.2 0.4 4.3 2.3 8.8

3 2nd Cl Tall 85.1 1.8 34.9 0.023 32.4 0.20 186 17.2 1.7 17.8 4.3 30.8

4 15101Tall 52.8 2.7 0.98 0.025 12.2 0.22 54.4 0.7 2.8 10.1 7.1 13.6

5 Scav Cone. 42.0 2.1 1.84
'

0.027 18.8 0.19 85.7 0.9 2.4 12.2 4.9 13.0

6 Scav.Tafl 1738.8 88.1 0.096 0.024 0.17 0.070 0.00 2.3 89.9 4.8 74.0 0.0

Head(calc) 1973.1 100.0 3.60 0.024 3.24 0.083 10.7 100.0 100.0 100.0 100.0 100.0

Combined Products

1 + 2 5.3 53.7 0.014 33.8 0.16 88.4 78.8 3.1 55.2 9.8 42.6

1 to 3 7.1 48.9 0.016 33.4 0.17 111 96.0 4.8 73.0 14.1 73.4

119 4 9.7 35.8 0.010 27.8 0.18 95.8 96.7 7.7 83.1 21.2 87.0

1 1o 5 11.9 29.8 0.020 26.0 0.18 90.4 97.7 10.1 95.4 26 0 100.0

Screen Analysis

Mesh 81:: % Rammed % Pass

(Tyler) 1nd Cum Cum

65 3.5 3.5 98.5

100 8.0 11.5 88.6

150 14.0 25.5 74.5

200 17.1 42.8 57.4

270 11.8 54.2 45.8

400 9.5 83.7 38.3

-400 38.3 100.0 -

T013! 100.0 . -

T991 2

Product Weight May-3.56.91 54m
'

g ‘16 Zn 8n 8 Au Ag Zn 8n 8 Au Ag

1 Cleaner Geno 497.0 25.1 81.2 0.012 32.7 0.11 130 90.8 4.4 74.5 26 9 81.3

2 4th 01 Tail 78.3 3.9 19.5 0.026 32.1 0.11 122 5.3 1.5 11.2 4 1 8.8

3 3rd Cl T811 74.8 3.8 8.33 0.042 28.1 0.22 138 2.2 2.3 9.8 8.1 9.8

4WTaJI 59.3 3.0 4.81 0.092 11.7 0.07 345 1.0 4.0 3.2 2.0 19.4

5 1stClTeJl 78.9 4.0 0.64 0.099 1.17 0.15 9.90 0.2 5.8 0.4 5.8 0.7

.6 Rougher Tall 1195.3 60.3 0.15 0.093 0.18 0.09 0.00 0.8 82.0 1.0 63.0 0 0

Head(ca1¢) 1981.6 100.0 14.17 0.088 11.0 0.10 53.2 100.0 100.0 100.0 100.0 100.0

Combined Producm ~.

1 + 2 28.9 47.0 0.014 32.8 0.11 129 95.9 5.9 85.8 31.1 70.1

1 to 3 32.7 42.5 0.017 32.1 0.12 130 98.2 8.2 95.4 39.2 79.9

1 1o 4 35.7 39.4 0.023 30.4 .0.12
'

148 99.2 12.2 98.6 41.2 99.3

1 1O 5 39.7 35.5 0.031 27.5 0.12 134 99.4 18.0 99.0 47.0 100.0

Screen Analysis

Mesh $120 % Retained ‘96 Pan

(Tyler) _

Ind Cum Cum

66 1.7 1.7 98.3

100 5.3 7.0 93.0

150 12.5 19.5 80.5

200 14.8 34.1 85.9

270 13.2 47.3 52.7

400 10.8 58.1 41.9

-400 41.9 100.0

TMB' 100.0 -
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} 01/12/89 15:16 ’5‘ 705 652 6365 LAKEFIELD RES>k '14 62

' l V
LAKEFIELD RESEARCH

V ,

'.

’Tast No.: _____.__.Proiect No.: _3(Q_i‘."L—. Date: ‘30-“ C1 . Operator:_._.___
3‘5

fumes-exW..—W.hgem—MW-
_

kw (3.x; 3km_k

Q69“
H.413 Sm-E—%.—CA§L&__Procedure:W \§‘“3““'-3 —

)
,

.

l

VIFeed.
WW-“ADM—WE k

Grind: 10 Mb... 0.:

{M
$340 W» &L\S._mn&_v1& n&__

_

Conditions: ».

‘

_.
..

REAGENTS ADDED. GRAMS PER TONNE TIME, MINUTES

cab GRIND COND. FROTH pH6.50, 9.560 maze we;

Lo

Stage (DE 0
'

Flotation Cell

Speed: rp. m.

‘ % Solids
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1. . 01/12/89 15:16 ’5‘ 705 652 6365 LAKEFIELD RES* [2] 03

j
V

LAKEFIELD RESEARCH
V

{Fem No.: ___..___Proiect No.: _25_<;L‘§...._Date: _._§..°-~—°.\ -Operator: __

3"”?
____.,

Purpose::WMM_u$§_;fl_9vmu~_\k~_iusém ._

i’
W

°Wk$Procedure: 433...... .

- .

X
,

..
_

.—

{

Lead:Wmfimfig.mgh
3-

Grind: 10 MAM GA bMiMfi..}m-_ LM%M_MB>§
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. ..

'
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CM; (1.504 Mom A350 Nae. GRIND COND. FROTH pH
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INTER—OFFICE MEMO

TO DATE

w. SELLMER/M. STAMMERS
,

JANUARY 25
, 1989

FROM

'

psonzcr surnames

K.R. RAWLING
.

315—1

SUBJECT

LOGAN PROJECT.

1. Based on the attached analysis of test data I would

suggest using the following preliminary data to estab-

lish a model for the mill design.

Crushing to minus 150 mm (jaw crusher)

:SAG mill - 6 kWh/tonne
.

Ball mill — 6 kWh/tonne

Regrind ~ 8 kWh/tonne of rougher concentrate for-

25% wt of ore -

Flotation —

Rougher 15 minutes
'

— Cleaners 4 stages of 10 minutes

The power_figures will probably change somewhat when the
Work Index has been established for both samples. If

alternatively you were considering used equipment in a

conventional crushing and grinding ball mill, I would

estimate 9 kWh/tonne for a single stage ball mill from
13 mm crusher product.

On the basis of tests 3 and 4, the following metallurgy
could be predicted at present from the mixed-ore:

Zinc recovery
— 97%

Silver recpvery
— 85% (tentative)

Zinc concentrate
~ 50% Zn

Please contact me if you have any queries. The balance
of the program should refine the data and hopefully
raise the concentrate grade.l

KRRzetk
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W

Review of Test Data: Tests 1—6

1.Test Summary

Sample A Sample B

3.6% Zn 14.1% Zn

Tests 1,3,5 Tests 2,4,6

The test data sheets for the new tests 3—6 are attached, and

the information is summarized in the attached tabulation.

Zinc grade—recovery curves and the ratio of silver to zinc

recovery versus zinc recovery are shown in graphical form.

Note that Ag reassays are scheduled for all final tailings.

2. Rougher Recovery
'

.

I

At grinds of 57 (Sample A) and 66 (Sample B) percent minus

200 mesh, both samples yielded zinc recovery of 99 percent
and silver recoveries of 90 percent or better. The coarser

grinds in tests 5 and 6 are impractical but a common grind
of 80—85 percent minus 65 mesh may be a reasonable compro—

miss, and should be tested in the interest of power cost

saving.

3. Regrinding the Rougher Concentrate

Regrinding and stronger flotation conditions in tests 3—6

resulted in higher silver recoveries which almost equalled
those of zinc eVen when rougher zinc recovery’ was low.

However the zinc concentrate grade at high recoveries seems

to reach a maximum at 51—52 percent.

4. Further Testing

In view of their similar metallurgical behaviour, it is

proposed to‘carry out the balance of this program on a

mixture of 60 percent Sample A and 40 percent Sample B

which should have a combined analysis of 7.7% Zn.

One test will be run similar to test 3 at ~8S percent
minus 65 mesh to determine the recovery at an inter—

mediate grind.

The balance of the testing will be designed to improve
concentrate grade by reagent adjustment.

I ‘u/ .A.‘

xvi



JHH to "cm .L‘WDC amet—zi'uH wk mg,“

APPENDIX "B"

—

Grindability tests and concentrate analyses will be

completed.

5. This program should be completed by the end of February, and

data will be forwarded as available.

KRR:etk

encl.

xfii
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APPENDIX "B" xviii

TEST SUMMARY

Grind - % —200# Rougher“ Recovery Max Reagent
Test Primary Regrind Recy. % 50% Zn Grade pH

.Samgle A

‘5 .29 >96 93.7 92.8 51.1 10.5

1 57.4 — 99.2 89 53.9
~

12+

3 57.4 96 99.1 98 48.6 10.5

SamEle B

6 21.4 >97.6 79.3 76.5 47.6 10.2

2 65.9 — 99.4 92 51.2 '12+

4 65.9 97.6 99.3 98.5 50.5 10.2
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" V
LAKEHELD RESEARCH

\t No: __;f)_._ Prolect No.: ”JANA Date: M___.“‘3‘ ”Operator 5&W .....

iurpose:MflWWW—
;ocedure; Q$ {a Mim\1 \m .9431 - Q

,.

..-

Feed:MWkW
.

Eflndgw Min-m& «AK “SMMm wgsc-QrmM

Condltlons: ‘

~
__

'

HEAGENTS ADDED, cums PER TONNE 'rwa, MINUTES

W
Maud mgc, m:

,
GRIND cowo. mom pH

£ (“at mm
.

m9
”9% .

A.

315?;Nxb
‘

..

L0
_

@Mfiufiw \ 5431:: .

5 “Mb

'

9. «or: \o_

’

.5... _ ‘0“?

2:th ‘o s
_

\o \ ’4‘

1
T

‘D \D \9 VJ- \ 4

l \ QM”) {RR} ’lm “(143:3 ’

~ -' \ 0 .w

’
‘

1.3” 2.3" ~53 '25
, \_ 3____

, 153 '2.“M \15 use
_ . . . _

’2; 7.. \OAS

' 1.5- \ 4
.

1' 1.5
x :2.

3

@313 QSULM ‘16 5:2- ,

_

L 7., \O-

.

7'5. 2'5,”
.

L 2)
-4

Maxim we» 6 x
'

5
“- o

._

F...“
.—

____..__

\1 5 6‘

Etage
‘1

,.

Tfotatlon'CaH ..__~

L,

Speed: r.p.m. .“

[ % Sollds

T—h mesh

>

‘

'1
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Tut 8

Product Wold‘n Aenyb.%.g/1 90 0111111an
U}. g 90 Zn 8 Ag Zn 8 A9 2..Cleaner Cono 145.8 7.3 48.6 32.9 150 96.3 70.5 91.4 ' 1 3

41h cm» 3.3 0.2 3.03 27.3 02.3 0.2 2.2 1,2
3rd011’dl 12.9 0.0 1.07 81.8 66.8 0.3 8.7 3.3
end 01 Tall 20.3 1.5 0.43 13.3 24.6 0.2 7.3 2.3
1310111111- 00.1 5.0 0.18 1.33 3.10 0.2 2.2 1.2
Rough", Tall 1700.0 00.4 0.007 0.11 0.00 0.9 8.1 0.0
Hood(oa£o) 1900.7 100.0 3.62 3.07 12.7 100.0 100.0 100.0

-00mblnod Products

1 +2 7.5 47.6 03.0 157 98.4 80.7 92.6 1 1‘4
1 1o 3 5.2 43.9 32.9 150 00.7 07.4 90.0 -17
110 4 9.6 37.2 30.2 131 98.9 04.7 98.8 - 1 1
110 6 14.6 24.8 20.4 07.3 99.1 03.0 100.0 ' °

Scam Analyelu. Pdmuyerind 1710011110

M2111 81:11 16 301211100 11 Pass Pm. '15 Rained 16 Put
(Tyler) 1110 Cum Cum 8122 Ind Cum Cum

68 3.6 0.5 90.5 160m 1.0 1.0 99.0
100 0.0 11.5 55.5 200 5.2 4.2 95.8
180 14.0 25.5 74.5 270 6.6 10.7 89.3
200 17.1 42.6 07.4 02.811111 0.5 19.2 80.8
270 11.6 04.2 46.8 25.0 9.0 20.2 71.8
400 9.5 68.7 36.3 17.4 15.9 44.1 50.9
400 86.6 100.0 - 12.0 12.0 56.7 48.3
T0121 100.0 - - 0.3 7.6 64.0 35.7

-0.0 35.7 100.0 -

T012! 100.0 . .
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V APPENDIX B m“

1
I

st No.1 i...— Projoct No.: ALDote:Mm_ Operator:
3“?

furpose:WW‘w—A4&qu:WW)

Trocedee:
£43 5 erkm% WW 1 .

.

-

— -

a _
_

1
5

.

-

‘

Q
‘

Feed:Mum
\Q Nub'x Wk .

.

Erind:
\b M533. CA 63' W 53:13“).mm252:ch

bonditions: .—.—n.—o

REAGENTS ADDED, GRAMS PER TONNB TIME, MINUTES

ca

'

mu cks‘ca.k Mm PR):
25°

coma. mom

Zn 5%

Zn “$133,913..
'er ‘5“

'Z. (3*

Stage
w

fl
'

’

Flotation Cal:

“W
a

- g..-” ..

1ered: r.p.m.
Aw

% Solids



.'
t '0

I T631 5

Product Weight
g °/o]

1 Cteaner 0000 133.4 8.7

2 61h ClTall 3.1 0.2

8 51h ClTail/ 9.0 0.5

4 4111 01 Tall 13.2 0.7

5 3:0 011111! 8.9 0 3

8 2nd ClTai! 24.8 1.2

7 18101le 94.3
-

427

8 RougherTall 1708.3 85.

Head(calc) 1992.5 100

Comblnod Products
1 + 2

'

6.9

1 10 3 7.3

1 10 4 8.0

1 to 5 8.3

1 to 6 0.6

1 10 7 14.3

APPENDIX "B"

Assaya.%.g/1 % Distribuuon

Zn 8 Ag Zn 8 Ag
51.1 38.4 135 92.7 74.0 88.4

2.77 45.6 58.1 0.1 2.2 0.9

3.11 43.7 99.4 0.4 8.0 4.4

1.08 37.8 45.8 0.2 7.8 3.0

0.72 9.58 18.1 0.1 1.0 0.6

0.34 2.97 6.50 0.1 1.1 0.8

0.15 1.15 4.30 0.2 1.7 2.0

0.27 0.25 0.00 6.3 8.5 0.0

3.89 3.29 10.2 100.0 100.0 100.0

50.0 38.8 133 92.8 76.2 89.3

47.1 37.0 131 98.2 82.2 93.7

43.3 37.1 124 93.4 89.7 98.6

41.5 35.9 120 93.4 90.7 97.2

36.2 31.7 105 93.6 01.8 98.0

24.8 21.6 72 93.7 93.5 100.0

Screen Analysis Primary Gnnd

Mesh Size % Retained % Pass

(Mar) 1nd Cum Cum

28 0.6 0.6 99.4

35 10.2 10.8 89.2

48 20.2 31.0 80.0

85 12.3 43.8 58.7

100 11.8 65.1 44.0

150 8.8 63.9 36.1

200 7.0 70.9 29.1

270 4.7 75.6 24.4

400 8.6 79.4 20.6

-400 20.8 100.0

Total 100.0 - -

”5/2..
.75‘

01‘
It.
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V
LAKEHELD RESEARCH

V .

.
C

.

_

No
- AM-“ Project No.: __3>‘o_$,i.,_ Date: gig—2.53% _ Operator: ML_. __ a

'
,..

' '

WEE-£5.22 ._ \

Impose: A3423&WA?“ WAWm .13 my 1

’xnx. «35‘0“ $1». LW 6; \_‘\C‘ u

_

Jrocedura:
Q: W‘3 QM. __

L

Lrlndzm Mm 0% bLM 533:); :M .‘V‘w. W;fi&

'

“\b. ._“--&~__ Qwflfi
”(3* 5

. .
.

r-'eed:MW

Conditions:
.

._

REAGENTS ADDED. GRAMS PER TONNE TCMG, Mmuras
“H

i emu; W New; m my; GRIND COND. FROTH pH

x

”.mp—
I LO .1...

I'M “535
__

‘
5 “If

'

~

mu Lo
95 ___l3_<>__

kw“...
4'

.. .4

- \Q \ CD :3
_____ _' A.” “r

L
5 5 .

\ A

2m ,5;me ‘35:: m. ‘1
'b-M'jL-z-

’

5Q
A

’_

“ I

—— I-

. ‘

L
5 “M

\ A?
__ ..

1

2.5:“;4‘5’ \ 1..
1

7"“ 1‘3 {BU-QM m

\ "g \h o
‘

Zn D‘Anhgmbc ‘3 1
.

M‘ “\0-2;
‘'

_

2.5" -

\ 3, 1

~Z/\ “\‘M’M
\ L? \O-Q

‘

_.__ _.
,

;
I .____

_.__ ——... .____
__ .._.‘

i

]L_._,___. .
. N _L_ __.

_

I? L __ L.._.~
‘

6213/2 . ..
. 1

Stage
I

.

j __ %

Flotation CeH
-

”W

‘

Epeed: r.p,m‘

'

m
—___

_ a

J %Sollds
_

W

*-

,__, j _V

I
_

,

n.

I 333* mesh ‘ i !



“an...

M.

Toot 4

Pmdum de’fi A865Y8.%.M

g 11 Zn 0 Ag
Glamor Cone 647.4 27.5 50.5 33.4 190

4111 mm 26.2 1.3 3.40 27.0 00.1

SIdClTall 61.5 2.8 1.08 20.6 36.7

2nd 011101 58.1 2.9 0.01 9.12 13.3

101C111“ 130.0 7.0 0.02 0.04 0.70

Roughor Tan 1150.1 58.7 0.1 a 0.17 13.3

Hoad(ca!o) 1909.1 10 .0 14.1 11.1 62.9

Combined Pmdum
1 +2 20.8 40.4 03.2 135

1 to 3 31.4 44.0 82.9 173

110 4 34.3 40.8 30.8 160

1 10 6 41.3 33.9 26.8 138

Screen Analyala. P11111017 011011

Mom 81:11 568910.th 94 Pm Put.

(T31W) 100 Gum Cum Size

66 1.7 1.7 90.0 150111

100 5.3 7.0 03.0 200

150 12.5 19.6 80.5 270

200 14.6 34.1 85.0 32.30111
270 18.2 47.3 62.7 25.0

400 10.0 58.1 41.0 17.4

"400 41-9 100-0 ‘ 1200

Total 100.0 - . 9.0

4.0

Total

11. maximum

Zn 8 A9
98.8 82.5 83.1

0.0 3.2 1.0

0.2 0.0 1.5

0.1 0.4 0.0

0.2 4.2 0.7

0.7 0.9 12.4

100.0 100.0 100.0

08.8 85.7 84.8

00.0 92.3 06.2

00.1 04.0 86.8

09.3 00.1 87.8

Rewind

91. Retained '14 Pass

111d Cum Cum

0.4 0.4 00.6

2.0 2.4 07.6

6.8 8.0 02.0

0.1 17.1 82.0

0.9 27.0 73.0

18.4 45.4 64.8

13.7 00.1 40.9
‘

7.7 86.8 33.2

83.2 100.0 -

‘0000 ' "

APPENDIX "B"

43/1).
. ‘7‘}

’C'L

'- i‘7

., 9-7
'9 93

xxvi
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‘ V LAKEFIELD RESEARCH
V

‘5! No.: ___(2_~_ Project No.: M._ Date: “M1 Operator: 33’9—
W

.rurpose:319wWWS‘WSAVm35—AQALm—W_
Lnarw

Frocedure:.~L
M:.AM@W

?

Fead:.2vm_gep4ma_§mg
@g’““M-

.

Frlnd:
‘0 “Law‘s“m ‘o" M.L.my

Conditions: _

r...—
m... -

REAGENTS ADDED, GHAMS PER TONNE TIME. MINUTES

toi'w‘ . -

. m

(«La
(“39“ M1030 pqx OF?!» GRIND COND. FROTH pH

\0_
m.»-

rEiage

Flotatién Call
_. ..-. ~.. —_ ».. _.‘

‘peed: r.p.m.

;% Solids

r“ ”N‘”’,‘“‘_M
"

’ ,

. “7

9° ‘“

mam
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APPENDIX ”B" xxviii

Tea! 8

ProdUGt W‘s}: Assayofiégfl ‘16 Distribution
9 7. Zn 8 Ag Zn 8 Ag 45/21. .

1 Cleaner Cone 457.1 23.0 47.6 00.3 220 78.9 71.7 88.8 7.. 9
2 5111011311 16.7 0.8 1.32 33.2 72.7 0.1 2.5 1.0
3 411101wa 18.1 . 0.8 0.96 22.7 37.6 0.1 1.5 0.6
4 ardcmn 32.0 1.8 0.57 17.3 22.3 0.1 2.5 0.5
5 2nd ClTw'l 54.2 2.7 0.46 7.14 10.3 0.1 1.7 0.5
0 1stC1'T'all 127.4 6.4 0.20 2.95 8.70 0.1 1.7 0.7
7 80091107111! 1282.4 84.6 4.45 8.24 18.5 20.7 1 .5 14.2

Head(calc) 1084.9 100.0 13.9 11.3 61.4 100.0 100.0 10 .0

Combfnod Product.
1+2 23.9 46.0 35.2 215 79.0 7-1.: 33.3 M‘

1 to 3 24.6 44.6 04.8 210 79.0 78.7 34.1 "° “

1104 26.2 41.0 33.8 198 79.1 78.1 84.8 “-97
110 0

.

29.0 38.0 31.3 180 70.2 79.0 85.1 7.97
110 6 35.4 31.1 26.1 149 79.3 01.5 85.8 In: 1!

80mm Analysis Pdmuy Grind

Mnh 812: ‘x. Retained % Fun

(11/19!) Ind Cum Cum

28 1.3 1.8 98.7
35 15.8 18.8 83.4

,

48
,

20.7 37.3 62.7
85 -

15.1 52.4 47.6
100 11.7 84.1 35.9
150 8.8 72.9 27.1
200 5.7 78.6 21.4
270 4.6 85.1 18.0
400 5.4 86.5 13.5

-400 13.5 100.0 -

jam 100.0 . .
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a

INTER-OFFICE MEMO

TO
DATE

K. SARBUTT/S . PARKER -

JANUARY 25
, 1989

FROM
pnomc'x' REFERENCE

suwrcr'
‘

'

—

LOGAN PROJECT ~ L.Rr 3654

1. Testing to date has established that a relatively coarse
-

grind followed by a regrind of rougher concentrate is
effective in yielding high recovery of both zinc and
silver. The zinc concentrate grade is lower than desir-
able, however.

2. To obtain the most data from the remaining budget, we
will combine 10 kg Sample A with 6 kg Sample B for the
balance of the program to yield a mixed ore of 7.5 —

8.0% Zn."

3. Balance of Program

3.1 Work Index determinations on both samples A and B
at 100 mesh.

’

3.2 Additional analyses 0n existing and future
products.

'

a) All final zinc concentrates
Fe

b) Concentrates; tests 4, 5 only
Au, Cd, As, Sb, Ge, Hg, Sn

0) All final tailings
Ag hy A.A. method.

d) All future products Only
Cu

3.3 Flotation Tests on Mixed Sample

a) Primary grind (”85% minus 65 mesh), one test
with other conditions as in test 3 — 17 minutes
in ball mill?



b)

c)

d)

KRR:etk

APPENDIX "B" xxx

Reagent adjustment to raise zinc concentrate

grade

- Check mineralogy of concentrate #4 for

pyrite.

— 3 tests based on tests 3, 4; 20 minute
grind.

Rougher pH 10.5

Cleaner pH 11.0, 11.5, 12.0 in all 4 stages

In all four tests, inVeetigate the production
of a Cu-Ag concentrate before the zinc rougher.

Combined flotation tailings ~

laboratory table
test for Sn recovery.
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_.—-‘..’-'

INTER-OFFICE MEMO “8 2 O» 59

TO
'

-

DATE

M. STAMMERS FEBRUARY 13, 1989

FROM PROJECT RZFEBENCE

K.R. RAWLING - 315—1

SUBIECT

LOGAN PROJECT

1. The attached data updates the Lakefield results to

February 10. The only outstanding work is two flotation

tests designed to determine how efficiently a copper

pre—float concentrate can be upgraded for sale, and the

grade and recovery of Cu, Ag in zinc concentrate. These

will be performed on the balance of the high grade
Sample B.

2. Mineralogy

.A brief report attached indicates the complexity of the

silver mineralization —

mostly as metallics in copper
and lead sulphosalts, which explains the ready removal

of some 50 percent of the silver in a prefloat concen—

trate.

3. Grindability

The Work Index is significantly different for each

sample.

Sample A, — low grade
—

17.2 kWh/tonne

Sample B — high grade
— 12.8 kWh/tonne

Consequently the grinding power input is a factor in

establishing a cutoff grade.

These determinations indicate installed power of 15.0

kWh/tonne for Sample A and 11.2 for Sample B, higher
than estimated in the memo of January 25.

4. Flotation

The attached data sheets include revisions to the silver

metal balance in tests 1, 2, 3, and 5, and the inclusion

of detailed analyses for zinc concentrate in tests 4 and

5.
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The significant minor element contents in the zinc

concentrate are:

copper
- which may incur a small penalty

gold
— which exceeds 1 g/t

In tests 7—11, the effect of pH on zinc cleaning was

found to be minor. At the same time a prefloat of a

copper—silver concentrate was tested. The problem
appears to be a strong tendency for zinc to float with

the copper and silver to produce a low grade concen—

trate, even though the recovery of copper and silver is

satisfactory. A further test is planned to depress the

zinc in this product.

However the copper content of the zinc concentrate

during single stage flotation is not excessive.

A single table concentration test was performed on

flotation tailings from tests 8, 9 and 10. Tin recovery

was 20 percent in a concentrate at 0.28% Sn. There is

no immediate indication of success for recovery of the

small tin content by tabling, and it has already been

shown in tests 1 and 2 that the tin does not float with

Based on current data, it is reasonable to project zinc

recovery in the 93—95 percent range at 53—54% Zn with

silver recovered in the zinc concentrate at 85—90% when

a single zinc flotation circuit is used.

5. Tin Recovery

the sulphides.

6. Projected Recovery

7. Balance of Work

KRR:

CC:

One test is planned to study the rejection of zinc from

the copper—silver prefloat concentrate, and second test

on high grade ore will be used to confirm silver recov—

ery in the single circuit arrangement.

szfi

G. Farquharson
W. Sellmer
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q A . _-.
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n-

______
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'
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i
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'
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“
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.

I
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Work Index

Screen size test in microns

Set grams of undersize preduced per

revolution of test mill
‘

e in micrcns which 80 percent of

II

II
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‘

Sadr... Jed :

|

f

has: c‘“ "‘23:. MO Re=*1 Fast. 23 O 73 3.252;": (00 12:"

V.
I

N 35-: Feed 'Iixuber of 5:25 of minus
‘

mesh
k. (3.3 .

‘

‘ I .. .

.- -

C

i a i
5

I

“a 3“"03“
I: :11 I: 24:11 He: Net Per

;2 ‘ Praiuct Fesi Product is minke:
a: -

; ix l3T /233 :i /00
'

,.
432' . 30% ! l7“ E 1.2%

'

93;) I I97 3 W0 /o% 333 l-Qq

we H3 35?; m3 .2 My V23

35$ 6!. 3501 QC) 2M 1,73
3561 H7 3% GIG 25% 1.710
31% SI -

35$ X7 2% 1.7”)

1111-: v';_:_e (”CO :3 = {933g 1:. I"___ ::_._r~_e*: ‘o ('7é/ .5; :23 a: 212.: ‘/O '1‘

Ida“ ;::3_-icl 13:21.12:
= 735;) g

L erag: :_ 2.3.3: 2. 22:-.cs :352. g 25:0 ,‘5 c_rc_la:_:g lea;

jé 1...... ._ ——-'~...- _._...'— __.. _ _ .5 -—I) -|-u b _ m... [(212 _..:_._
:.._

.. -___.-_._.

‘3”:5 ‘cwg_a

1 o :2 o 89 :0 10
‘: hi

3 L- : / f:_\ ) \CZ") T——"
_

\vl:
—‘

g

‘ 393:5

.‘1 - .— ~~"u"

?' " "-_ .. 1:137 I. 80 percent of / 7- 7



T911 1

Product dewt
9 $6

1 Clonnanonc 95.7 4.0

2 3rd CleI 8.7 0.4

3 2nd ClTail 35.1 1.8

4 MOITaIl 52.8 2.7

5 Scav Cone. 42.0 2.1

8 Sam/Jail 1738.8 88.1

Hoad(oalo) 1973.1 100.0

Combined Products

1+2 53

1 to 3 7.1

1 to 4 9.7

1 to 5 11.9

Zn

53.9

00.9

34.9

0.96

1.54

0.098

3.60

53.7

48.9
35.8

29. 8

Amy-.9604
8n 8 Au

0.013 34.0 0.13

0.023 31.2 0.43

0.023 32.4 0.20
0.026 12.2 0.22

0.027 18.6 0.19

0.024 0.17 0.070

0.024 3.24 0.083

0.014 33.8 0.18

0.016 33.4 0.17

0.010 27.6 0.18

0.020 28.0 0.18

ScreenAnalyalg

Mash Size

War)

85

100

150

200

270

400

400

Total

A9
79.3

165

188

54.4

85.7

2.50

12.9

86.4

111

95.8

9&4

96 Retained

Ind Gum

3.6 3.5

11.5

28.6
’ 42.6

64.2

83.7

wh1wn

APPENDIX ”B”

xohflwkn

8n 8

2.7 51.0

0.4 4.3

1.7 17.8

2.8 10.1

2.4 12.2

89.9 4.6

100.0 100.0

3.1 55.2

4.8 73.0

7.7 83.1

10.1 05.4

9; Pass

Cum

08.5

88.5

74.5

57.4

45.8

86.3

AU

2.3

4.3

7.1

4.9

74.0

100.0

82:?600w

M
29.7

25.6

11.2

10.8

17.0

100.0

35.3

60.9

72.2

83.0

XXXV



T001 2
1
1

‘

1
Product Weight Assaysmm

, g ‘7'. Zn Sn 8 Au

1 Cleaner Cone 407.0 25.1 51.2 0.012 32.7 0.11

2 41h 01m: 70.3 3.0 10.5 0.026 32.1 0.11

3» 3 3rd 01ml 74.8 3.3 0.33 0.042 28.1 0.22

1' 4 2nd c1 Tau 50.3 3.0 4.01 0.002 11.7 0.07

5 mam: 78.0 4.0 0.64 0.000 1.17 0.15

0 Rougher Tau 1105.3 60.3 0.15 0.003 0.15 0.00

1 Headwalc) 1001.0 100.0 14.17 0.068 11.0 0.10

Combined Products

1 + 2 28.9 47.0 0.014 02.0 0.11

‘1 110 3 32.7 42.5 0.017 32.1 0.12

g 1 to 4 35.7 30.4 0.023 30.4 0.12

1
'

110 5 30.7 05.5 0.031 27.5 0.12

1
Screen Analysis

.

J Mosh 8120
'

‘

W9!)

1 w

100

‘ 1m

1 .

m0

1 1 2m

4m

.wo

Total

.

~..—

Mm...“—

.

..

A0
130

122

130

345

0.00

5.30

50.4

129

130

146

134

o

.0
Eng

OPPer90000701.;0.5

95.9

98.2

99.2

99.4

963018171001

Gum

1.7

7.0

19.5

34.1

47.3

88.1

100.0

APPENDIX "B"

96 0100101111011

811 8

4.4 74.5

1.5 11.2

2.3 9.8

4.0 3.2

5.8 0.4

82.0 1.0

100.0 100.0

5.9 86.8

8.2 96.4

12.2 08.5

18.0 90.0

91. P000

Gum

00.3

03.0

80.5

08.9

52.7

41.9

Au A9
26.9 57.8

4.1 8.3

8.1 9.2

2.0 18.3

5.8 0.7

53.0 5.7

100.0 100.0

31.1 66.1

30.2 76.3

41.2 93.6

47.0 04.3
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Tut 3

Product deht Assays.%,git 91. 0|»de

‘16 Zn 8 Ag Zn 8 Ag9

1 Ghana: Cono 145.8 7.3 48.8 32.9 159 98.3 78.5 81.8

2 411101Tafl 8.8 0.2 3.03 37.8 82.6 0.2 2.2 1.0

3 3rdClTafl 12.9 0.8 1.87 31.8 85.8 0.3 8.7 3.0

4 2ndClTall 29.3 1.6 0.48 18.3 24.8 0.2 7.3 2.5

5 13101le 99.1 5.0 0.15 1.38 8.10 0.2 2.2 1.1

8 Rougher Ta." 1700.0 86.4 0.037 0.11 1.80 0.9 3.1 10.8

Head(calc) 1000.7 100.0 3.82 3.07 14.3 10 .0 100 0 100.0

Comblned Produata

1 + 2 7.8 47.5 33.0 157 98.4 80.7 82.6

1 to 3 8.2 43.9 32.9 150 98.7 87.4 85.6

1 to 4 9.6 37.2 30.2 131 98.9 94.7 88.2

1 to 5 14.8 24.8 20.4 87.3 99.1 98.9 89.2

Screen Analyala Pdmuy 38nd Rogrlnd

Mesh 81:: '36 finished '16 Pass Part. 51. Robbed % Pm

(War) 1nd Cum Cum Size Ind Cum Cum

85 3.5 3.5 98.5 150m 1.0 1.0 99.0

100 8.0 11.5 88.5 200 3.2 4.2 95.8

150 14.0 25.8 74.5 270 8.8 10.7 89.3

200 17.1 42.8 67.4 32.1mm 8.6 19.2 80.8

270 11.8 54.2 45.8 25.0 9.0 28.2 71.8

400 9.5 83.7 38.8 17.4 15.9 44.1 55.9

«100 38.3 100.0 .- 12.0 12.8 58.7 03.3

T0181 100.0 - - 9.3 7.6 84.3 35.7

9.3 36.7 100.0 -

Tom 100.0 -
-



”,2,

V...—

APPENDIX "1"35'

Test 4

Product Weight Assays.%,g/t % Distribution

9 % Zn 8 Ag Zn 8 Ag

1 CleanerConc 547.4 27.5 50.5 33.4 190 98.5 82.5 83.1

2 41h Cl Tail 25.2 1.3 3.46 27.9 80.1 0.3 3.2 1.6

3 3rd Cl Tail 51.5 2.6 1.08 29.6 35.7 0.2 6.9 1.5

4 2nd ClTail 56.1 2.9 0.61 9.12 13.3 0.1 2.4 0.6

5 1stClTai! 138.8 7.0 0.32 6.64 6.70 0.2 4.2 0.7
‘

6 RougherTajl 1168.1 58.7 0.18 0.17 13.3 0.7 0.9 12.4

Head(mlc) 1989.1 100.0 14.1 11.1 62.9 100.0 100.0 100.0

Combined Products ,

1 + 2 28.8 48.4 33.2 185 98.8 85.7 84.8

1 to 3 31.4 44.5 32.9 173 99.0 92.6 86.2

1 to 4 34.3 40.8 30.8 159 99.1 94.9 86.8

1 to 5 41.3 33.9 26.8 133 99.3 99.1 87.6

Additional Assays Cu,% Au,g/1 As,% Sn,% Hg,% Cd,% Sb,% Ge,%

Zn Cl Conc 0.46 1.23 0.16 0.013 <0.00003 0.11 0.003 <0.001

Screen Analysis Primary Gn'nd Regrind

Mesh Size % Retained % Pass Part. % Retained % Pass

(Tyler) Ind Cum Cum Size Ind Cum Cum

65 1.7 1.7 98.3 150m 3 0.4 0.4 99.6

100 5.3 7.0 93.0 200 2.0 2.4 97.6

150 12.5 19.5 80.5 270
'

5.6 8.0 92.0
‘

200 14.6 34.1 65.9 32.3,.lm 9.1 17.1 82.9

270 13.2 47.3 52.7 25.0 9.9 27.0 73.0

400 10.8 58.1 41.9 17.4 18.4 45.4 54.6

-400 41.9 100.0 - 12.0 13.7 59.1 40.9

Total 100.0 - - 9.3 7.7 66.8 33.2

-9.3 33.2 100.0 -

Total 100.0 - -
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Test 5

Product Weight Assays.%,g/t % Distribution

9 % Zn S Ag Zn S Ag

1 Cleaner Conc 133.4 6.7 51.1 36.4 135 92.7 74.0 72.1

2 6111 (:1 Tail 3.1 0.2 2.77 45.5 58.1 0.1 2.2 0.7 ;

3 5111 C! Tail 9.0 0.5 3.11 43.7 99.4 0.4 6.0 3.6
‘

4 401 CI Tail 13.2 0.7 1.08 37.6 45.6 0.2 7.6 2.4

5 3rd (:1 Tail 6.9 0.3 0.72 9.58 18.1 0.1 1.0 0.5

6 2nd 01 Taii 24.3 1.2 0.34 2.97 6.50 0.1 1.1 0.6

7 1stC|Tail 94.3 4.7 0.15 1.15 4.30 0.2 1.7 1.6 1
8 RougherTail 1708.3 85.7 0.27 0.25 2.70 6.3 6.5 18.5 1

Head(calc) 1992.5 100.0 3.69 3.29 12.5 100.0 100.0 100.0
1

Combined Products 1

1 +2 6.9 50.0 36.6 133 92.8 76.2 72.8 1

1 to 3 7.3 47.1 37.0 131 93.2 82.2 76.4 1
1 to 4 8.0 43.3 37.1 124 93.4 89.7 78.8

1 to 5 8.3 41.5 35.9 120 93.4 90.7 79.3 ‘
110 6 9.5 36.2 31.7 105 93.5 91.8 79.9

‘

1 to 7 14.3 24.3 21.6 71.7 93.7 93.5 81.5 1

Additional Assays Cu,°/o
.

Au,g/t As,% Sn,% Hg,°/o Cd,% 86% Ge.% 1

Zn C1Conc 0.17 0.012 0.00006 0.10 0.003 <0.0010.75
‘

1.62

Screen Analysis Primary Grind

Mesh Size % Retained % Pass

(Tyler) Ind Cum Cum

28 0.6 0.6 99.4

35 10.2 10.8 89.2

48 20.2 31.0 69.0

65 12.3 43.3 56.7

-

100 11.8 55.1 44.9

150 8.8 63.9 36.1

200 7.0 70.9 29.1

270 4.7 75.6 24.4

400 3.8 79.4 20.6

-400 20.6 100.0 -

Total 100.0 — -
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36-3 “V Date: 5mm 7‘“ l"<3 ._.Oparator: __§:~\9__

$6 ('ch MMQ Va. OX ‘5‘».5 ~\ 1") W\\ QL\KQ_ Cg». p.83

\ .mma;3Q$ Bx.» (CK 0‘ $§~LM\ CnchC W}. 0.95 35.2.0. QM‘Q :SZQ
Jocedure:MM} M0.x 3 .

‘ked: “IL-ace. <4§W

ghnd; \‘K M;"v\.~.~ AA

anditions:

c.3\ ‘03
at.“

xch/é Kean—3Q W Aka.
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@w£w«:)\m9&:&
REAGENTS ADDED. GRAMS PER TONNE TIME. MlNUTES

M101 Céc.‘ PAx “mac 2:: GRIND coma. mom pH

\‘\

Flotation Cell

peed: r.p.m.

1! % Solids
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7——

U- UJ' 1); 1.0. U‘/

T951 7

Product Webb!
9 'X.

1 Cleaner Cone 254.2 12.8

2 41h ClTall 2.8' 0.1

3 3rd ClTeJt 9.4 0.5

4 2nd Cl Tall 20.2 1.0

5 1st CJTall 85.7 4.3

6 Scav Cone 90.0 4.5

7 Prefloat Cone 39.3 2.0

8 Scavenger Tall 1485.6 74.8

Headpalc) 1987.2 100.0

Combined Products
1 + 2 12.9

1 1o 3 13.4

1 to 4 14.4 -

1 1o 5 18.7

1 to 6 23.3

r“.

so [U3 DO". 5003

Aasays,%,g/1
Zn Cu 8 Ag Fa Zn

54.3 0.37 31 .8 90.2 9.92 93.0

13.8 0.48 18.7 291 19.9 0.3

6.88 0.48 19.7 148 26.4 0.4

1.07 0.21 1 8.1 20.2 21.8 0.1

0.33 0.050 3.81 7.7 8.80 0.2

1.23 0.061 15.5 85.7 20.7 0.7

16.8 1.42 32.8 853 27.4 4.4

0.076 0.008 0.12 3.7 3.82 0.8

7.47 0.085 5.98 31.8 8.36 100.0

63.9 0.37 31.7 92.4 10.0 93.3

52.2 0.37 31.2 94.4 10.6 93.7

48.6 0.38 30.2 89.1 11.4 93.9

37.5 0.29 24.1 70.4 10.8 94.0

30.4 0.25 22.4 88.5 12.7 94.8

Screen Analysis anary Gdnd

Mash Size % Retained % Pass

(Tyler) 1nd Cum Cum

28 0.1 0.1 09.9

86 0.2 0.3 98.7

48 1.3 1.8 08.4

65 4.5 8.1 93.9

100 12.6 18.7 81.3

150 17.8 38.3 83.7

200 15.9 52.2 47.8

270 10.6 62.8 37.2

400 8.0 70.8 29.2

-400 28.2 100.0 -

'

Total 1 00.0 - -

LAr-..:r 1 L21.) [1558

APPENDIX ”B”

94 Distribution

Cu 8 Ag Fa

55.4 68.3 38.2 20.0

0.8 0.4 1.3 0.4

. 2.7 1.8 2.2 2.0

2.5 2.7 0.8 3.8

2.5 2.8 1.0 8.0

3.2 11.8 0.3 14.7

32.0 10.9 40.8 8.5

0.01 1.5 8.7 44.9

100.0 100.0 100.0 100.0

56.2 68.7 37.5 20.4

58.8 70.3 39.7 22.4

81.3 73.1 40.4 25.8

63.9 78.8 41.4 31.8

67.1 87.8 50.7 46.8

+2 04

xLi



'~,
,

' ._
H

‘

”MW” ”

AEPENDIX’B" xLii
V‘ \_,4 1“ Cane

j,
LAKEFIELD RESEARCH (L 0&5 “A” {52

1 Zn \

\

st No.: .._.______Project No.: 393%“: Date: 54>“ 5‘ ‘ ““53 -zOperator A_______/__

E:eroseWW5 °~x M

CMA ME k c.AMQM\ “5&9. K..\—‘Lo--u «- 6. eoegmfixofimfi

fecedure: Q‘s. w-‘Kk AMA WWW.

.

-'
\

MM: ( We \k-S“ \1-0 . >
_“__

7w;

‘Eedz'Lcco flame.
KM \‘3 N“\I\ Ogsuknkk kmnuébish

i .
\

~

.

uhnd: LL”: wnmfirxnm oz“ ‘0‘": c\:¢=2¢m~%\ 8&33 a“ MVXAogWiRW§ “453$

Fndmons.
.

-. REAGENTS ADDED. saws PER TONNE mus, mmures

0F

15% (350‘ 9m\ N\\%c_
REM Gama coma. FROTH

tage

CIotation Cell

’péed: r.p.m.

°/o Solids

pH

Fffnu » '1 a



Test 8

Product WW

9 % Zn

1 Cleaner Cone 260.0 13.1 53.2

2 4111 C1 Tall 2.9 0.1 9.80

3 3rd C! Tail 9.9 0.6 6.22

4 2nd (:1me 19.2 1 .0 1.64

5 13101le 122.8 8.2 0.44

6 Prefloat Cone - 32.7 1.6 19.8

7 Zn Roughar Tall 1540.0 77.5 0.076

Hsad(cak:) 1987.5 100 0 7.43

Combined Producm

1 + 2 13.2 52.7

1 to 3 13.7 51.0

1 m 4 14.7 47.8

1 1o 5 20.9 33.8

1 + 6 14.7 49.5

Aacays,‘.'..g/t
Cu 5 Ag Fe

0.30
' 33.0 124 9.80

0.28 19.7 1002

0.27 21.1 381

0.25 17.2 146

0.071 16.0 169

2.16 29.8 1360

0.011 0.20 3.6

0.083 6.33 56.6

0.30 33.4 134

0.30 33.0 143

0.30 32.0 143

0.23 27.2 151

0.51 83.2 262

APPENDIX "B"

94 Dlumbuuon

211 Cu 8 A9
93.6 47.1 69.5 28.7

0.2 0.5 0.5 2.8

0.4 1.8 1.7 3.4

0.2 2.9 2.6 2.5

0.4 5.8 15.6 18.4

4.4 42.6 7.7 39.5

0.8 0.01 2.4 4.9

100.0 100.0 100.0 100.0

93.8 47.6 69.9 31.2

94.2 49.2 71.6 34.6

94.5 52.1 74.2 37.1

94.8 57.4 89.9 55.5

98.0 89.7 77.2 68.2

xLiii
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LAKEFIELD RESEARCH

3
L No.1..-

R _Project No.2 3%“<___’*___ Date: _$_z>_?fl_‘3fl_p Operator: _. xvfi _

3

«poseMXA’k ‘7) ask :9“ \\.‘s’ M egg“,de mm}; M

QMQ 5.“ “am. Mien); .L

‘

{cedurez
M \(ngvaa _

;
. 3

_.__

3

._

‘ 11d; 742330 94%
W M& \0 Max 0 Qa.«_°_§..§. Q awofinku .__

‘
3,}ndik0 MMM‘KyQ k ‘o ‘3' QMQ La$ Sir-Qu—on 'v‘-—- W\Wu\om
_"‘pditions. .

‘1
~

HEAGENTS ADDED.GRAMS PER TONNE TIME,MINUTES
_1

3 GLOW; £120ch (L50q it: mm if; KIM
GRIND COND. FROTH pH

GM?) 3 2.0 :

Cwmr/ou 5‘09 lac
‘5

.
Hp.—

VREFL 0/4 7'” 1O
_

"

‘

IO 1; l L‘ ‘
Memoir/w 23343250 flfivax _

5’ 305

2‘“ Because
'

IO
_‘

5 ’ ‘3
-

‘

f 5
_

s 25 3 3
‘

l' 5“ l0 .

3 2 3
2‘ {lsaomp 300 700 30 .

{mm-C12 _

50
3 L3 H5

‘

'

2.4 2; 1 2

_
32L 24 CL I23” Joe

1 3 HS
1

- 3 2.4 2»; 3 2 3

.2“ 34101 22? 5‘0 2.5” 3 2 ”.6 3

‘

$—
‘

25 l 2
_

_

42L Luaxgg '125’ 3 2 33.6

I
L

2.3— r L

have V
'

.4

[i—‘é‘otation be.“ __
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_

__

% Solids
__
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Test 0

1 Product
_ Weigh

g 78 Zn

1 Cleaner Cone 245.1 12.8 53.4

I 2 41110lTall 4.1 0.2 15.7

( 3 Std C1Ta|1 9.7 0.5 0.10
'

4 2nd Cl Tail 35.5 1 8 4.13

51310Tall 107.0 5.4 1.10

6 Prsfloat Cone 38.9 2.0 21.7

( 7 Zn Rougher Tall 1547.0 77.8 0.11

Head(ca.k:) 1987.3 100.0 7.31

1 1
Combined Product:

1 (
1 + 2 12.5 52.3

1 10 3 13.0 51.1

1 to 4 14.8 45.5

.

1 10 5 20.2 33.8

1, ’

1 +6 14.3 40.1

mg VV_ Vu-lv

Assays.%,g/1
Cu 6 A9

0.27 32.8 157

0.36 17.0 458

0.38 18.5 297

0.24 16.3 78.3

0.090 17.8 84.7

1.99 23.4 782

0.013 0.34 2.5

0.084 6.12 43.0

0.27 32.5 182

0.28 31.9 187

0.27 29.9 158

0.22 28.7 182

0.51 31.5 243

Fe

9.76 OO‘9‘

°."E"?.".°.°9:000:00»;-

% DieMbuflon

Cu 8

30.8 60.2

0.9 0.6

2.2 1.3

5.1 4.5

5.8 15.7

46.4 7.8

0.02 4.3

100.0 100.0

40.5 88.7

42.7 88.0

47.8 72.5

53.8 88.2

88.0 73.6

m vv

APPENDIX "B" va

4.4

100.0

06.3

49.6

62.7

60.7

79.1
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;.:tNo —_Project\ONo.:_§§1§__.-zDate $23" \ \‘K‘g‘fl Operator: _§_§@___

Prpose:_WMW_A
D“ ”<5 WM

-.

(ocadure: WEAmwa
.4._.‘.. _ _,

- ed
..____.__

F(’Ind. 2152: M’\\-§;z:o 33x b§ @k.¢.e_$ fire-X39 “*KN- mtogrscu\0& MS\_._
Conditions: ——

REAGENTS ADDED, GRAMS PER TONNE TIME, MINUTES

4:
cam.» «243$ 9:“ ma; :5»: m,“ GRIND coma. FROTH

1::

kage
t—HB-tgtion CeH

zed: r.p.m.

,[Solids

pm
.—,..,. 'w ~.
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Test 10

Product Weight
9 °/.

1 Cleaner Conc 258.8 13.0

2 4th Cl Tail 3.4 0.2

3 3rd Cl Tail 5.7 0.3

4 2nd Cl Tail 13.2 0.7

5 1s101Tail 126.2 6.3

6 Prefloat Conc 52.5 2.6

7 Zn Rougher Tail 1533.4 76.9

Head(mlc) 1993.2 100.0

Combined Products

1 + 2 13.2

1 to 3 13.4

1 to 4 14.1

1 to 5 20.4

1 +6 15.6

Zn

52.8

10.0

5.09

1.27

0.33

19.4

0.064

7.48

52.2

51.2

48.9

33.8

47.2

Assays,%,g/t
Cu

0.33

0.42

0.46

0.30

0.067

1.38

0.008

0.087

0.33

0.33

0.33

0.25

0.51

S

34.0

15.8

16.3

11.2

12.8

35.7

0.14

6.42

33.8

33.4

32.4

26.3

34.3

A9
102

331

231

68.4

25.1

763

2.2

38.3

105

108

106

81

213

Fe Zn

9.90 91

91.9

92.1

92.2

92.5

98.5

% Distribution

Cu 3

49.0 68.8

0.8 0.4

1.5 0.7

2.3 1.2

4.9 12.6

41.6 14.6

0.01 1.7

100.0 100.0

49.8 69.2

51.3 69.9

53.6 71.1

58.4 83.7

90.5 83.4

A9
34.6

1.5

1.7

1.2

4.1

52.5

106.0

36.1

37.8

39.0

43.1

87.1
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...._..~- , A

\
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>(indzahk’lOW-q 02X ‘93», meA $.29Q3m WNW fiww
Canditions:

1T___—._.
‘ }___.-
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.
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flotation Cell
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Test 1 1

Product Weight
g °/o

1 Cleaner Cone 499.4 1 2.5

2 401 C1 Tail 6.0 0.2

3 3rd ClTail 13.1 0.3

4 2nd Cl Tail 52.2 1.3

5 1st Cl Tail 228.2 5.7

6 Prefloat Conc 27.0 0.7

7 2nd Cl Tail 27.7 0.7

8 1stClTail 89.4 2.2

9 Zn Rougher Tail 3038.2 76.3

Head(calc) 3981.2 100.0

Combined Products

1 + 2 12.7

1 to 3 13.0

1 to 4 14.3

1 to 5 20.1

6 + 7 1.4

6 to 8 3.6

1 +6 13.2

Zn

54.0

8.90

3.18

1.72

0.48

18.6

16.1

15.2

0.07

7.48

53.5

52.2

47.6

34.1

17.3

16.0

52.2

Assays,%,gn
Cu S Ag Fe Zn

0.34 34.9 64.3 9.89 90.5

0.32 12.0 207 0.2

0.34 10.3 51.4 0.1

0.17 10.6 31.4 0.3

0.046 13.7 24.2 0.4

4.11 40.9 1892 1.7

0.28 39.7 788. 1.5

0.16 17.2 98.5 4.6

0.008 0.21 1.5 0.7

0.083 6.45 32.0 100.0

0.34 34.6 66.0 90.7

0.34 34.0 65.6 90.9

0.32 31.9 62.5 91.2

0.24 26.7 51.6 91.5

2.17 40.3 1333 3.2

0.92 26.0 567 7.7

0.53 35.2 158 92.2

% Distribution

Cu 8

51.7 67.8

0.6 0.3

1.4 0.5

2.7 2.2

3.2 12.2

. 33.8 4.3

2.4 4.3

4.4 6.0

0.01 2.5

100.0 100.0

52.3 68.1

53.6 68.6

56.3 70.8

59.5 83.0

36.1 8.6

40.5 14.6

85.4 72.1

fLs:

APPENDIX "B"

26.2

26.7

_

28.0

32.3

57.2

64.1

65.3

3

xLix



LAKEFIELD RESEARCH

Test No.2 Mfék 72“”
Project No.:

Metallurgical Results
COM/L flé 761‘!” ZEJ-XbJfiw‘I/O

WEIGHT ASSAYS, % % DISTRIBUTION

3/)

19.6

PRODUCT

9 °/° Sn

37-6 2%

.O 9 .o

_.L 0,28

0-055“

CEVYLL

OLOmNmU'IALOM
N—A

Head (calc.) 5 , [55.0

Calculated Grades and Recoveries

Date:

METAL UNITS
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Test 13

Product
deht

Assaysmart

'16 Zn Cu 8
Fe

1 Glamor Gena
453.3 23.0 53.4 0.42 .

34.7 160 10.0

2 4111 0| T311
9.6 0.5 26.6 0.54 26.2 860 16.3

3 3rd 611111!
17.8 0 9 16.5 0.40 23.8 651 23.8

4 2nd01TaIl
22.1 1.1 6.16 0.24 21.3 115 23.8

6 181011-811
175.7 8.9 2.57 0.072 22.0 65.3 25.5

7 Zn Roughar Tall 1290.7 65.8 1.49 0.009 1.17 12.0 7.30

Haad(ca|c)
1969.2 100.0 13.9 0.11 2 11.3 62.6 9.93

Comblned Products
1 + 2

23.5 52.8 0.42 34.5 175 10.2

1 10 3
24.4 61.6 0.42 34.1 1 89 10.7

1 10 4
25.5 49.6 0.41 33.6 185 11.3

1 to 5
34.5 37.4 0.33 30.6 159 14.9

Test 14

Ptoduct
W919”

Mam/3.90.921

g
1’. Zn Cu 8 A Fe

1 Cleaner Cone 943.6 23.6 62.5 0.29 34.0 1 11 10.0

2 41110111111
12.5 0.3 6.50 0.26 14.4 76.6

3 3rd 011's“
19.3 0.5 2.42 0.21 12.6 80.3

4 2ndClTal1
50.4 1.3 1.26 0.14 14.0 31.7

5 151011-811
264.1 6.6 0.66 0.028 21.9 19.6

6 Prafloat Com:
1 0.0 0.3 1 4.9 8.66 35.9 31 66

7 2nd C1 T811
45.5 1.1 1 4.5 1 .24 41 .0 2409

8 161011811
62.5 1 .8 24.0 0.33 25.5 270

9 Zn Rougher Tau 2582.8 64.7 1.02 0.005 0.90

Head(ca10)
3990.7 100.0 13.8 0.12 11.3 68.2

Combinad Products
1 +2

24.0 51.9 0.29 33.7 111

1 10 3
24.4 50.9 0.29 33.3 110

1 10 4
25.7 48.5 0.28 32.4 106

1 1o 5
32.3 38.7 0.23 30.2 88.4

6+7
1.4 14.6 2.56 40.1 2545

610 8
3.0 19.6 1.39 32.4 1340

1 +6
23.9 52.1 0.38 34.0 143

LASEF 1 ELD RES>1<

APPENDIX "B" Li

FEB 2 0 89

%Dlan1bufion

Zn Cu 8 Ag

88.7 86.2 70.7 56.5

0.9 2.3 1.1 6.6

1.0 3.2 1.9 7.9

0.7 2.4 2.1 2.1

1.7 5.7 17.4 12.1

7.0 0.12 6.6 12.5

100.0 100.0 100.0 100.0

89.6 86.5 71.8 65.4

90.6 91.8 73.7 73.3

91.3 94.2 75.8 75.4

93.0 99.9 93.2 87.5

7.015111131111011
Zn Cu 8 Ag

90.3 59.6 71 .1 38.5

0.2 0.7 0.4 0.4

0.1 0.9 0.5 0.6

0.1 1.5 1.6 0.6

0.3 1.6 12.8 1.9

0.3 16.9 0.8 11.8

1.2 12.3 4.1 40.3

2.7 4.5 3.5 6.2

4.8 0.04 5.1 0.0

100.0 100.0 100.0 100.0

90.5 60.3 71.5 38.6

90.6 61.2 72.0 39.4

90.7 62.7 73.8 40.0

91.0 64.3 86.4 41 .9

1.5 31.1 4.9 51.9

4.2 35.8 8.5 58.1

90.6 78.4 71.9 50.1

@02
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APPENDIX "C" CALCULATIONS OF GEOLOGIAL HINERAL INVENTORY

S U H H A R Y - C R 0 S S S E C T I 0 H H E T H 0 D

HAIR BLOCK

GRAND TOTALS I (30 Hetres from Drill Hole | >30 Hetres fro: Drill Hole

Weighted Weighted I Weighted Neighted I Weighted Weighted
SECTION Tonnes Zinc Silver §_2n OPT Ag I Tonnes Zinc Silver §_Zn OPT Ag I Tonnes Zinc Silver §_1n OPT Ag

1 I
3108 54,438 177,468 41,373 3.26 0.76 I 29,966 97,689 22,774 3.26 0.76 I 24,472 79,779 18,599 3.26 0.76

2008 788,517 4,049,170 832,659 5.14 1.06 I 501,957 2,580,006 517,882 5.14 1.03 I 286,560 1,469,164 314,777 5.13 1.10

1408 233,743 1,173,083 186,791 5.02 0.80 I 215,763 1,082,849 172,423 5.02 0.80 I 17,980 90,234 14,3681 5.02 .

1058 1,673,328 12,097,681 1,405,868 7.23 0.84 I 1,181,112 8,620,017 1,006,905 7.30 0.85 |
'

492,216 3,477,664 398,963 7.07 0.81

055W 401,656 2,773,138 344,274 6.90 0.86 | 401,656 2,773,138 344,274 6.90 0.86 I None to report
0058 1,712,128 10,740,535 1,048,663 6.27 0.61 I 1,046,001 6,403,536 650,165 6.12 0.62 I 666,127 4,336,999 398,498 6.51 0.60

0408 371,035 1,810,860 279,249 4.88' 0.75 I 371,035 1,810,860 279,249 4.88 0.75 I None to report
0958 2,692,144 17,759,398 1,780,777 6.60 0.66 I 1,766,492 11,537,559 1,188,371 6.53 0.67 I 925,652 6,221,839 592,406 6.72 0.64

1458 520,371 3,072,993 344,321 5.91 0.66 I 520,371 3,072,993 344,321 5.91 0.66 I None to report
1958 2,039,865 14,159,640 1,759,482 6.94 0.86 I 1,402,018 9,642,746 1,200,670 6.88 0.86 I 637,847 4,516,894 558,812 7.08 0.88

2758 831,139 4,019,055 683,784 £1§£ 0:82 I 488,901 2,358,253 403,060 é;§l 0L8; | 342,238 1,660,802 280,724 4,85 0:82
I |

11,318,364 71,833,021 8,707,241 6:35 9:11 I 7,925,272 49,979,646 6,130,094 6:31 0:11 I 3,393,092 21,853,375 2,577,147 6:44 9:16
(12,476,232 Tons) I(8,736,027 tons) | (3,740,205 tons)

E A S T B L 0 C K ,

GRAND TOTALS I (30 Hetres tron Drill Hole I >30 Netres tron Drill Hole

Weighted Weighted I Weighted Weighted I Weighted Weighted
SECTION Tonnes Zinc Silver §__n0n Ag I Tonnes Zinc Silver §_Zn OPT Ag I Tonnes Zinc Silver §_2n OPT Ag

| l
3958 372,473 1,403,433 239,435 3.77 0. 64 I 211,621 801,386 136,185 3.79 0.64 I 160,852 602,047 103,250 3.74 0.64

4908 146,963 425,949 122,687 2.90 0.83 I 82,747 237,843 67,963 2.87 0.82 | 64,216 188,106 54,724 2.93 0.85

5808 40,206 161,607 16,127 4.02 0. 40 I 32,165 129,287 12,901 4.02 0.40 I 8,041 32,320 3,226 4.02 0.40

6308 18,192 152,449 79,317 8.38 4. 36 I 18,192 152,449 79,317 8.38 4.36 I None to report
6858 126,950 658,087 146,805 5.18 l. 16 I 126,950 658,087 146,805 5.18 1.16 | None to report
7358 21,393 65,890 8,343 3.08 0. 39 I 21,393 65,890 8,343 3.08 0.39 I None to report
7858 120,949 560,135 84,205 4.63 0. 70 I 120,949 560,135 84,205 4.63 0.70 I None to report
8358 83,956 386,105 40,467 4.60 0 48 I 83,956 386,105 40,467 4.60 0.48 I None to report
8908 45,790 173,543 17,858 3;]2 Qng I 35,223 133,495 13,737 3:19 0.39 I 10,567 40,048 4,121 §;12 0,39

l |

976,872 3,987,198 755,244 4:98 0.77 I 733,196 3,124,677 589,923 4:26 9:89 I 243,676 862,521 165,321 3:54 9:68
(1,076,806 tons) I (808,202 tons) | (268,604 tons)

TOTAL 1
.

|

LOGAN 12,295,236 75,820, 216 9, 462 485 6:11 9:11 I 8,658,468 53,104,323 6,720,017 6;;3 9:18 I 3,636,768 22,715,893 2,742,468 6:25 9.15
(13,553,038 tons) ((9,544,229 tons) I (4,008,809 tons)

(Detailed calculations of sections follow)
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GEOLOGICAL MINERAL INVENTORY Continued APPENDIX 'C' 11.

C R 0 S S S E C T I 0 N H E T H 0 D

H A I N B L O C K

T o n n e 5

Total <30m DDH >30m DDH % Zn OPT Ag
SECTION 3108 (Plate 31)

Block #24 54,438 29,966 24,472 3.26 0.76

SECTION 200W (Plate 32)
'Block #19 173,438 100,060 73,378 4.92 1.79

90A 44,486 25,665 18,821 4.85 1.12

9UB 75,626 43,630 31,996 5.24 1.02

9UC 39,118 22,568 16,550 5.02 0.67

9UD 27,382 15,797 11,585 5.11 0.43

9LA 71,446 51,753 19,693 ,4.85 1.12

9LB 57,064 41,335 15,729 5.24 1.02

9LC 17,832 12,917 4,915 5.02 0.67

9LD 22,291 16,147 6,144 5.11 0.43

200A 66,361 48,069 18,292 4.96 1.00

20UB 38,542 27,918 10,624 3.75 0.29

ZOLA 67,446 39,099 28,347 4.96 V1.00

20LB 15,428 8,961 6,467 3.75 ,' 0.29

21 72,057 48,038 24,019 7.39 0.75

Total Section Tonnes 788,517 5.14 1.06

Total <30m frbm DDH 501,957 5.14 1.03

Total >30m from DDH 286,560 5.13 1.10

SECTION 140“ (Plate 33)

Block #SZA 60,976 56,286 4,690 8.05 1.53

528 91,465 84,429 7,036 3.13 0.48

52C 81,302 75,048 6,254 4.87 0.61

Total Section tonnes 233,743 5.02 0.80

Total <30m from DDH 215,763 5.02 0.80

Total >30m from DDH 17,980 5.02 0.80

SECTION 105W (Plate 34)

Block #GUA ‘

12,574 7,576 4,998 12.77 2.12

6UB 332,725 203,709 129,016 10.29 1.27

6LA 36,020 36,020 — 12.77 2.12

6LB 112,835 112,835 — 10.29 1.27

8UA 35,422 35,422 — 4.83 0.76

8UB 15,316 15,316 — 3.28 0.25

8UC 139,548 139,548 - 6.08 0.45

8LA \ 96,084 61,330 34,754 4.83 0.76

8LB 65,859 42,038 23,821 3.28 0.25

8LC 308,499 188,877 119,622 6.08 0.45

22A 105,683 66,747 38,936 3.81 0.78

22UB 41,617 26,284 15,333 2.96 0.37

22UC 152,402 98,324 54,078 6.73 0.36

22LB 14,403 9,292 5,111 2.96 0.37

22LC
'

70,370 45,400 24,970 6.73 0.36

23 133,971 92,394 41,577 8.95 1.73

Total Section Tonnes 1,673,328 7.23 0.84

Total <30m from DDH 1,181,112 7.30 0.85

Total )30m from DDH 492,216 7.07 .81
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APPENDIX 'C' iii.

GEOLOGICAL MINERAL INVENTORY

Cross Section Method Continued

H A I N B L O C K

eT o n n 5

Total <30m DDH >30m DDH % Zn OPT Ag

5. SECTION 055W (Plate 35)

Block #51AN 68,645 68,645 - 9.04 1.26

518W 88,272 88,272 - 5.17 0.53

51AE 111,349 111,349 - 9.04 1.26

5188 133,390 133,390
- 5.17 0.53

Totals 401,656 401,656 6.90 0.86

6. SECTION 005“ (Plate 36)

Block #16UA 6,621 4,182 2,439 6.34 1.27

16UB 81,657 51,573 30,084 5.21 0.81

16UC 348,289 222,312 125,977 6.16 0.62

16UD 241,968 — 241,968 6.16 0.62

16LA 24,599 24,599
— 6.34 1.27

16LB . 80,606 80,606 — 5.21 0.81

16LC 131,569 131,569 - 6.16 0.62

15UA 24,928 24,928 - 6.43 0.76

1508 80,673 80,673
— 6.34 0.70

15UC 50,594 50,594 - 3.11 0.34

15UD 16,567 16,567 — 2.44 0.15

15LA 18,469 11,726 6,743 6.43 0.76

15LB 93,668 59,472 34,196 6.34 0.70

15LC 38,025 24,143 13,882 3.11 » 0.34

15LD 38,750 24,603 14,147 2.44 0.15

18A 105,934 58,852 47,082 3.52 0.28

188 198,364 109,191 89,173 11.96 0.72

99 130,847 70,411 60,436 5.43 0.49

Total Section tonnes 1,712,128 6.27 0.61

Total <30m from DDH 1,046,001 6.12 0.62

Total >30m from DDH 666,127 6.51 0.60

7. SECTION 040E (Plate 37)-

Block #SOA 112,764 112,764
— 5.18 0.88

508 42,038 42,038
— 6.97 0.69

50C 27,081 27,081 - 4.52 1.48

SOD 45,180 45,180 — 7.41 1.34

SOE 143,972 143,972 — 3.31 0.35

Totals 371,035 371,035 4.88 0.75

8. SECTION 095E (Plate 38)

Block #34A
'

137,440 82,464 54,976 10.40 1.68

348 444,927 273,801 171,126 5.40 0.74

14UA 37,613 27,447 10,166 3.04 0.30

14ULA 46,868 46,868
— 3.04 0.30

14UB 180,657 131,162 49,495 6.35 0.88

14ULB 242,251 242,251 ~ 6.35 0.88

25UA 25,554 18,399 7,155 6.87 0.61

ZSULA 141,157 84,694 56,463 6.87 0.61

25UB 3,111 2,240 871 6.78 0.58

25ULB 28,619 17,258 11,361 6.78 0.58

250C 57,173 41,721 15,452 5.97 0.58
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APPENDIX 'C' iv.

GEOLOGICAL MINERAL INVENTORY

Cross Section method Continued

n A I N B L 0 C K

T o n n e s

'Total <30m DDH >30m DDH % Zn OPT Ag

SECTION 0958 continued:

Block #25ULC 74,907 45,170 29,737 5.97 0.58

25UD 68,656 50,100 18,556 4.15 0.38

25ULD , 75,201 45,347 29,854 4.15 0.38

25UE 69,223 50,514 18,709 11.41 0.52

25ULE 60,225 34,745 25,480 11.41 0.52

26A 40,074 23,806 16,268 7.11 1.43

263 104,431 62,038 42,393 9.94 0.79

26C- 109,398 63,419 45,979 5.42 0.55

260 116,756 67,685 49,071 4.32 0.28

103A 82,001 47,082 34,919 5.82 0.75

1038 67,728 38,887 28,841 3.97 0.63

103C 71,852 40,480 31,372 9.95 0.41

103D 406,322 228,914 177,408 7.09 0.34

Total Section Tonnes 2,692,144 6.60 0.66

Total <30m from DDH 1,766,492 6.53 0.67

Total >30m from DDH 925,652 6.72 0.64

9. SECTION 145E (Plate 39)

Block #49A 47,392 47,392 — 5.11 0.95

498 71,765 71,765 — 5.34 1.19

49C 201,116 201,116 — 3.64 0.30

49D 67,702 67,702 — 6.39 0.43

49E 132,396 132,396 — 9.69 0.94

Totals 520,371 520,371 5.91 0.66

10. SECTION 1958 (Plate 40)

Block #33A 44,205 29,470 14,735 13.27 3.60

338 184,708 123,139 61,569 5.71 1.00

33C 209,445 133,688 75,757 9.69 1.65

31UA . 66,077 41,843 24,234 13.10 1.37

31LA 69,677
7

54,764 14,913 13.10 1.37

31UB 51,123 32,373 18,750 4.90 0.55

31LB 24,592 19,328 5,264 4.90 0.55

31UC
_

113,762 72,039 41,723 6.21 1.51

31LC 104,674 82,270 22,404 6.21 1.51

32U 214,450 180,842 33,608 4.23 0.47

32L 2 321,972 213,462 108,510 4.23 0.47

100A 118,816 78,340 40,476 7.21 0.28

100B 516,364 340,460 175,904 7.47 0.44

Total Section Tonnes 2,039,865 6-94 0.86

Total <30m from DDH 1,402,018 "6.88 0.86

Total >30m from DDH 637,847 7.08 0.88

11. SECTION 275E (Plate 41)

Block #3A 79,261 47,578 31,683 3.63 0.83

38 186,845 104,660 82,185 5.36 0.83

35 78,883 47,808 31,075 4.41 0.68

36A 24,426 14,656 9,770 8.31 0.76

36B 57,466 34,480 22,986 5.40 0.99
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APPENDIX "C" v.

GEOLOGICAL MINERAL INVENTORY
Cross Section Method Continued

_,__..»J

H A I N B L 0 C K

T o n n e 5

Total (303 DDH >303 DDH % Zn OPT Ag

SECTION 2758 Continued
_

Block #36C 46,787 28,072 18,715 4.38 0.51

36D 196,030 114,749 81,281 5.45 0.49

102A 11,227 6,770 4,457 5.40 0.99

102B 150,214 90,128 60,086 3.56 1.35

Total Section Tonnes 831,139 , 4.84 0.82

Total <30m from DDH 488,901 4.82 0.82

Total >30m from DDH 342,238 4.85 0.82

E A S T B L O C K

T o n n e 5

Total <30m DDH >30m DDH % Zn OPT Ag
12. SECTION 395E (Plate 42)

Block #37 30,805 16,957 13,848 2.75 0.75

11 78,691 44,126 34,565 3.00 0.66

38A 54,285 30,727 23,558 3.00 0.33

388 143,539 83,615 59,924 4.96 0.73

38C 65,153 36,196 28,957 3.19 0.64

Total Section Tonnes 372,473 3.77 0.64

Total <30m from DDH 211,621 3.79 0.64

Total >30m from DDH 160,852 3.74 0.64

13. SECTION 490E (Plate 43)

Block #40A 30,532 19,912 10,620 2.32 0.51

408 116,431 62,835 53,596 .05 0.92

Total Section Tonnes 146,963 2.90 0.83

Total <30m from DDH 82,747 2.87 0.82

Total >30m from DDH 64,216 2.93 0.85

14. SECTION 580E (Plate 44)
Block #42A 22,302 17,842 4,460 4.87 0.41

428 17,904 14,323 3,581 2.96 0.39

Total Section Tonnes 40,206 4.02 0.40

Total <30m from DDH 32,165. 4.02 0.40

Total >30m from DDH 4,041 4-02 0.40

15. SECTION 630E (Plate 45)
Block #55 18,192 18,192 — 8.38 4.36
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GEOLOGICAL MINERAL INVENTORY

Cross Section Method Continued

APPENDIX "C" Vi.

E A S T B L O C-K

Tonnes

Total <30m DDH >30m DDH % Zn OPT Ag

16. SECTION 6853 (Plate 46)
Block #44A 89,816 89,816 - 5.88 1.25

443 37,134 37,134 - 3.50 0.93

Totals 126,950 126,950 5 18 1 16

17. SECTION 735E (Plate 47)

Block #57 21,393 21,393 - 3.08 0.39

18. SECTION 785E (Plate 48)

Block #45 101,958 101,958 — 4.84 0.77

58 18,991 18,991
- 3.51 0.30

Totals 120,949 120,949 4 63 0 7O

19. SECTION 835E (Plate 49)

Block #59A 22,381 22,381 — 2.56 0.46

598 61,575 61,575
— 5.34 0.49

Totals 83,956 83,956 4 60 0 48

20. SECTION 890E (Plate 50)
Block #46 45,790 35,223 10,567 3.79 0.39
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GEOLOGICAL MINERAL INVENTORY Continued

SECTION LINE

1350 LEVEL

310W

200W

140W

105W

105W

055W

005W

005W

005W

040E

040E

O95E

095E

095E

145E

145E

145E

195E

195E

1958

195E

275E

275E

395E

3955

395E

4908

580E

630E

6858

685E

780E

(Plate

P L A N M E T H 0 DL E v E L

BLOCK NUMBER TONNES

5)

MAIN 10 41,300

MAIN 19 189,626

MAIN 52 44,206

MAIN 6A 292,499

MAIN 6B 46,607

MAIN 51 119,296

MAIN 16A 319,727

MAIN 168 83,354

MAIN 160 56,593

MAIN 50A 33,751

MAIN SOB 97,921

MAIN 34A 188,196

MAIN 348 119,576

MAIN 14 66,832

MAIN 49A 148,259

MAIN 498 52,374

MAIN 490 21,983

MAIN 33A 113,950

MAIN 338 72,051

MAIN 330 36,360

MAIN 31 36,282

MAIN 3A 51,285

MAIN 3B 135,331

EAST 37 19,948

EAST 11 82,883

EAST 38 10,841

EAST 40 38,866

EAST 42 12,777

EAST 55 31,012

EAST 44A‘ 7,936

EAST 448 58,509

EAST 45 19,160
Total 1350 Level 2,649,291

(2,920,313 tons)
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APPENDIX "C" viii.

GEOLOGICAL MINERAL INVENTORY

Level Plan Method Continued

SECTION LINE BLOCK NUMBER TONNES % Zinc OZZton A9

1300 LEVEL (Plate 6)
310W MAIN 24 50,334 3.26 0.76

200W MAIN 9A 36,846 5.11 0.43

200W MAIN 98 46,640 5.02 0.67

200W MAIN 9C 78,854 5.24 1.02

200W MAIN 20 127,027 4.96 1.00

140W MAIN 52A 80,638 4.87 0.61

140W MAIN 528 71,420 3.13 0.48

140W MAIN 52C 67,835 8.05 1.53

105W MAIN 6 176,086 10.29 1.27

105W MAIN 8A 32,347 3.28 0.25

105W MAIN 88 64,162 4.83 0.76

055W MAIN 51A 204,774 5.17 0.53

055W MAIN 518 159,684 9.04 1.26

005W MAIN 16 251,001 6.16 0.62

005W MAIN 15A 161,173 6.34 0.70

005W MAIN 15B 41,492 6.43 0.76

0408 MAIN 50A 123,870 3.31 0.35

040E MAIN 508 77,747 7.41 1.34

040E MAIN 50C 22.125 4.52 1.48

0408 MAIN 50D 43,808 6.97 0.69

040E MAIN 50E 105,566 5.18 0.88

O95E MAIN 14 387,025 6.35 0.88

095E MAIN 25 113,782 6.87 0.61

145E MAIN 49A .130,242 9.69 0.94

1458 MAIN 498 71,818 6.39 0.43

1458 MAIN 49C 227,445 3.64 0.30

145E MAIN 490 66,198 5.34 1.19

145E MAIN 49E 46,389 5.11 0.95

1958 MAIN 31A 172,619 6.21 1.51

1958 MAIN 318 52,422 4.90
'

0.55

1958 MAIN 31C 104,983 13.10 1.37

195E MAIN 32 41,698 4.22 0.28

195E MAIN 100 54,782 1.91 0.10

275E
'

MAIN 3 96,742 5.36 0.83

275E MAIN 35 44,176 4.41 0.68

2758 MAIN 36 92,925 5.40 0.99

3958 EAST 38A 105,315 4.96 0.73

3958 EAST 388 59,516 3.00 0.33

490E EAST 40A 74,517 3.05 0.92

490E EAST 408 41,167 2.32 0.51

680E EAST 44A 25,208 3.50 0.93

680E EAST 448 22,568 5.88 1.25

680E EAST 56 11,652 3.28 0.58

735E EAST 57 35,134 3.08 0.39

780E EAST 45 94,076 4.84 0.77

8358 EAST 59A 104,976 5.34 0.49

8358 EAST 598 11,505 2.56 0.46

Total 1300 Level 4,312,309 5.87 0.80

(4,753,458 tons)
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GEOLOGICAL MINERAL INVENTORY

Level Plan Method Continued

SECTION LINE

1250 LEVEL

310W

200W

140W

140W

105W

105W

105W

055W

005W

005W

005W

0408

0408

095E

095E

0958

095E

145E

145E

1458

1958

7808

BLOCK NUMBER

(Plate 7)
‘

MAIN 24

MAIN 21

MAIN 52A

MAIN 528

MAIN 8

MAIN 22A

MAIN 22B

MAIN 51

MAIN 15A

MAIN 15B

MAIN 18

MAIN 50A

MAIN SOB

MAIN 14

MAIN 25

MAIN 26A

MAIN 26B

MAIN 49A

MAIN 49B

MAIN 49C

MAIN 32

EAST 58

Total 1250 Level

1200 LEVEL

105W

105W

005W

005W

0958

0958

095E

0958

0955

195E

195E

2758

(Plate 8)

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

Total 1200 Level

1150 LEVEL

105W

005W

095E

095E

1958

1958

275E

(Plate 9)

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

MAIN

Total 1150 Level

TOTAL ALL LEVELS:

22A

228

99

18

25

26A

268

103A

1038

100A

100B

36

23

99

103A

1038

100A

100B

102

MAIN BLOCK

EAST BLOCK

TUNNES

77,467

117,676

60,328

72,983

254,364

34,294

106,908

116,599

40,621

76,154

103,545

138,090

34,677

217,798

84,237

113,000

18,069

121,555

69,236

193,446

394,046

35,326

2,480,419

(2,734,166

20,355

145,022

68,824

233,640

151,836

130,021

104,179

58,631

47,348

514,775

94,636

253,331

1,822,598
(2,009,050

92,217

141,748

95,610

205,762

35,901

463,814

188,888

1,223,940
(1,349,149

11,585,665

902,892

12,488,557
(13,766,136

tons)

tons)

tons)

tons)

% Zinc

3.26

7.39

4.87

3.13

6.08

2.96

3.81

5.17

2.44

3.11

3.52

3.31

7.41

6.35

5.97

9.94

7.11

9.69

6 39

3 64

4.23

3 51

5.23

,_.,...
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APPENDIX "C" ix.

ozgton Ag

0.76

0.75

0.61

0.48

0.45

0.37

0.78

0.53

0.15

0.34

0.28

0.35

1.34

0.88

0.58

0.79

1.43

0.94

00000 n

.

.

.
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