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INTRODUCTION

At the réquest of H.S. Aikins, president of'Barytex Reéources
Corp., the writer has reQiewed and sﬁmﬁari?ed exploiatibn'results.
at the Mel zlinc-lead-barite property and héé subhitted awpropqsal
for further gxploratlon of the propérty. The purpose of this prop-
osed éxplorati&n}is tovdeQelop sufficient data to‘enéblé a feasibii—
ity étudy to be done to determine if productiqn at the property is.
varranted. »

The writer is well acquainted with the property and supervised

exploration on the property during 1377 to 1987 while employed by

st. Joseph Explorations Limited and its successor'cbmpanies. No work
has been doné on the property since 1987.
SUMMARY

The Mel zinc-lead—barlte deposit 1s located in southeastern

‘Yukon Territory 50 km by winter‘road eastward of the Alaska High-

way. The deposit was first staked in 1967 and has since been exp--

lored by geological mapping, geochemistry, ground geophysics,

trenching and dlamond drilling. This work has indicated a strat-

iform, folded, lens-shaped deposit, up to 21.7 m thick at its centre,

which gradually thins towards both ends over a strike-length of

800 m. Drilling to a depth of 490 m has indicated a geological
resérve of 5,687,493 tonnes (6,269,324 short tons) grading 6.77%
zinc, 1.92% lead and 51.1% barite. The mineralization is hosted

in a cryptograined limestone unit at its contact with calcareous



slate and shale. The deposit ‘is generally_steeply dipping and lis
still open at depth. The deposit has good continuity and of 29
holes drilled throuéh the deposit, all 1ntersected mineralization.
The minerallzatlon 1s zoned and the best zlinc grades occur outward
from thé cehtze of the deposlt near surfaée. 'At:depth, zilnc grades
are strong 1nA2 of the deepest holes (26 and 27) whlch average
14.69% zinc, 0.92% lead ana 33.3% barite err an average true wldth

of 5.92 m.

Metallurgical;tgst woxk. by Lakefield‘Résearch.indicated ex-

cellent metal recoveries and high concentrate grades. Net smelter

return'data'indicate the Mel deposit may be economic at present
commodity.prices. |

| In 1981 and 1984 two further zinc showings yeré discovered
eastwérd of the Mel deposit ( Fig.3). They were named the Mel-East
and Jerl showings respectively. Preliminary work on these showings
indicate they occur at or near the same stratlgraphlé leQel as the
Mel, but they are_less stratiform in nature and may represent feeder

(veln) type mineralization.
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LOCATION AND ACCESS
The Mel property is located in southern Yukon Territory, 80 km

east-northeast of Watson Lake. Access to the property is provided

by a wlnter road, some 50 km long, leadling from the Alazka Hlghway

at a polnt some 77 km eastward of Watson Lake.  Alternative access
is provided by a 640 m airstrip located 1.5 km south of the Mel

deposit. 1In 1985 this alrstrip accommodated a Caribou aircraft with

8,000 pound payloads. Road distance from the property to the rail-

head at Fort Nelson is 507 km and to tidewater at Skagway is 666 km.

.PROPERTY AND OWNERSHIP
The property comprises 171 clalms and 15 owned Jointly by

Breakwatér Resources Lt4. énd Barytex Resources Corp. Under the
teims of an agreement dated February 15, 1985 Breakwater has earned
a 100 % Interest in the property subject to a 10% net proflts-int—
erest held by Barytex. Barytex also recelves a $20,000 per yeér
advance royalty and has the right to earn an 5% participating int-
erest vhen a productlion declsion is reached.

Under the terms of an,amehding agreement dated August 31, 1989

-Breakwaterbhas agreed to grant Barytex an optlon to reaqulre a 45%

interest In the subject property.
The property is located In the Watson Lake Mining Dlstrict and

includes 171 contiquous claims as follows:
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| 22230-35 April

Mel 11-16 Y 3, 2000
Jean 1- 4. Y 72731-34 ' ‘April -3, 2000
Jean - 5-10 Y 72961-66 April 5, 1998
Jean - 11-21 Y 74418-28 Oct. 15, 1999
wet 1 Y 83309 April 3, 1999
Vet 2 Y 83310 April 3, 2000
wet 3 Y 83311 April 3, 1999
wet 4 Y 83312 April 3. 2000
Wet 5-8 'Y 83313-16 April 3, 1999
Wet 9-16 Y 83317-24 : _ April 3, 1998
Wet 25-29 'Y 83325-29 April 3, 1999
wet - 30 Y 83330 : ' April 3, 2000
Wet 31 Y 83331 o April 3, 1999
Wet 32 Y 83332 April 3, 2000
Joe - 1-2 Fractlions YA45269-70 aug. .13, 1997
Sov 1-6 : YA28600-05 aprlil 26, 2000
Kell 1-4 YA66842-45 Aug. 10, 1994
Jonl 1-8 YA66846-53 . Aug. 10, 1994
Hose 1-8 YA66919-26 : Aug. 24 1994
Kell 5-8 YA66927-30 Aug. 24, 1994
Jeri .1-8 YA66921-~-38 Aug. 24, 1994
Ralfo 1-7 YA66939-45 - Aug. 24, 1994
Chungo 1 YA66946 Aug. 24, 19914
Chungo. 2-8 . YA66947-53 : Aug. 24, 1995
ott 1-8 . YA66954-61 Aug. 24, 1994
Edy 1-7 YA66362-68 aug. 24, 19914
Tomi 1-8 YA66969-76 -Aug. 24, 1994
Mumbo 1 YA66977 , Aug., 24, 1994
Mumbo 2-4 YA66378-80 ' Aug. 24, 1993
Mumbo 5-8 YA66981-84 - Bug. 24, 1994
Boz: 1-4 YA66985-~88 Aug. 24, 1994
Sin 1-2 YA66989-90 Aug. 24, 1994
Sin 3-5 YA66991-93 JAug. 24, 1995
Sin 6-8 YA66994-96 Aug. 24, 1994
Yang 1 YA66997 ' Aug. 24 1990
Yang -2-6 YA66998-02 - Aug. 24, 1994
Dave 1-8 YA72501-08 Nov. 5, 1994
Andy 1-8 YA72509-16 ' Nov. 5, 1994

The clalm informatlion was obtained from Breakwater records and
is thought to be accurate. A cross-check against the Mlning Record-

er's records is recommended.



(sT0G] 3 ‘

The base elevation at the property is 850 m and maximum elev-

‘vations range up to 1300 m. Topography is generally moderate. For-

estsAare composed malinly of 5pxuée,-plne and balsam. Much of the
forests on the property were burned in 1982 by a large forest fire.
The property 1s drained by Otter Creek andAits tributaries which

flow eastward into the Rock River and Mel Creek which flows south to

;the Coal River. Adequate water is present for mining and explor-—

ation purposes. The climate is similar to that at Ft. Nelson, B.C.,

with cold winters and moderate summers. Precipitation is moderate

and winter snow accumulation is in the order of 80 cm.

' . HISTORY

The property was first staked In 1967 by.J; Meinychuk and T.
Flint and optioned to Newmont Minling Corporatioh.. Eaxlylwork by
Newmdht-inclﬁded road work, ttenching and a geochemical survey.
Newmont dropped thelr optlon and the property was later sold to
Ehpire_Metals,Cofporation which~vas sdbsequently fenamed Barytex
Resources Corp. Barytex optlioned the property to Granb? Mining
Cofporatfon, which_drllled 18 diamond drill holes totalling 1952 m
during 1974 and‘1975. In 1976 st. Joseph Explorétions Limited
entered the aéteement and conducted éeologiéal,»geochemical ahd

geophysical surveys followed by 4054.2 m of diamond drillingbin 19

holes during 1978 and 1979. 1In 1981 the Canadian interests of St.

Joe Minerals Corporation were sold to Sulpetro Limited and Sulbetro

Minerals Limited was formed as the minerals division.



In-1981 regional éxploratlon work by Sulpetro discovered zinc

mineralization 7.3 km (Fig.~3) northeast of the Mel deposit. The

zhowlngs were named ‘Mel-East (Jonl), but little further work was done

in this area. 1In 1984 the Jerl zinc showing;'weré_dlscovered be-
tween the Mel and Mel-East areas (Filg. 3). Later in 1984 sulpetro
completeé a new access road to the property and built an alrstrip

near the main Mel deposit; In 1985 Sulpetro utilized the airstrip

to drill the Jeri showings with 10 diamond drill holes totalling
1009.8 m. At this time a 5.5 km tote road was bullt to connect thé
Mel and the Jeri shbvimgs.  In late 1985 Sulpetro sold its mineral
asseté to Novamin Resources Inc.,'which in 1587, completed 7 diamond
drill holes totailing 2011.99 m.l This drilling tested the Mel deposit
at depth and to the'south along strike.  1In 1988 Novamin was pur-

chased by Breakwater Resources Ltd.

REGIONAL GEQLOGY

The ﬁel property 1s located in the Coal River map area, NTS 95ﬁ
(Gabrielse and Blusson, 1969). 1t lies near the southern margin of
the Selwyn Basin, a tectonic element presént:during early Paleozolc
time. Sedimentary rocks are dominant and range in age from iate
Precambrian to Tertlary age. Tertlary age coal-bearing sediments
are present in the upper Rock River valley. Maflc to interﬁediqte
volcanic rocks range from Late Precambrian to Midéle Ordovician
age, Cretaceous age felsic‘lntrusiVe rocks are present north of
the property, with thé=closest major intrusion lying some 53 km

to the northwest. Major north-south trending faults have easterly

directed thrust displacements ranging up to 3000 m.

-6
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The' Mel property is underlain by Cambrlan to Ordovician age
strata including carbonates and various clastic sediments. These
beds have been folded into a north-south trending, overturned syn-

cline (Figs. 3 and 4). The Mel zinc-lead-barite deposit occurs at

-the top of a 150 m thick cryptograined limestone unit which is over-

lain by a finely laminated slate-shale unit some 30 m thick. This
unit grades upward into wavy banded limestone as the calcaréous com-
ponent. increases. The wavy banded limestone is some 700 m thick ana
is iﬁ‘turn overlain by a dolomite unit approximately 800 m thick.

At the Mel deposit, the north part of the minéralization has

been offset by a northeast striking normal fault (Flg. 4). The off-

set portlion is known as the west Zone. Drilling at the Wwest Zone in-

dicates mineralization is faulted off at a shallow depth by the normal

fault and has little tonnage potential; The south tip of the Mel de-

posit has been offset to the south by a northwest striking reverse

fault. Neither of these faults affect the main portion of the deposit
which appears to be relatively undisturbed by faulting.

In the eastexrn part of the property, two main northerly strik-

Ing faults are responslble for the repetition of thé cryptogralined

limestone unit in this area (Fig. 3).



o’ N S i
- NN, .
N ~. - N AN
ISR NN R
N, edees
TXE TN PER VAT

,4/“ JLN _"‘4‘\' e
il

Yard
jpedes «-nﬂiﬂf nﬁ .:{'H“ ]

l

100406 N

A "ORDOVICIAN (?)
- \ Grey wealhered blocy dolomite
AN AN UPPER CAMBRIAN AND ORDOVICIAN
P N NI Grey wovy bonded iimestone
i N ’ . \\‘ "Cocarecus siote
) ' . White 10 light grey cryptogramed
- 3 N \ . himestone
F AR ES oo
. N LOWER CAMBRIAN
‘s j-"f\vf\_ Snale, siltstone, hmestone
. }[}\l > ‘ Z l tMmeralization {boote - 2ine - eod)
. SR _ : ili Outerop lemt
: ‘I i 5 MEL GEOLOGY 570// .Beddmg(inclmed. verticol)
t 1\\. 0 100 200 300 m Foutt {(oefined, approximate)
?,7 ' /} ‘i ‘ . =S METRES e | :j: Geological contoct (:f,gn::,}.m,
fé e ; Lil\ . / Dr_;'v‘(vrj ol nole
; - /h Overburden {ghown in secton only}
__'Doo pea Cre 1000
\ .
L. 900 | 900
, Y
L 800 i 800 -{
METRES s § METRES
D
£ - 3&///;/ » SECTION
I - - S I00+06 N,
= Q/,// AN _
BARYTEX RESOURCES CORP
‘ o?‘;:g‘;'o.' .
& .v’;;"c‘ MEL DEPOSIT GEOLOGY
TMILL . - -
ADAPTED FROM \ i °"DeM _9506/6 | FIGURE
COMPANY PLANS \ Sorume REPORT DATE - .PROJECT NO. 4
& SEPT. 19, 1989 8955

R, -
aas . DC MILLER GEOLOGICAL SERVICES




MEL_DEPQSIT

At the Mel‘depOsit,'mineralizatiqn is laréely confined to the
cryptograined limestone, but also locally extends 1ntd_the overly-

ing slate—shale‘unit. ‘The deposit is esSentiélly stratafoim‘with

good continuity and is lens shaped and up to 21.7 m thick at its

centre. It tapers gradually towards both ends over a strike-length

of 800 m. To date, drilling has intersected mineralization to a

“vertical depthldf 483.5 m and the dgposit ls open at depth. Min-

eralizatlion strikes nearly north-south and dips about 55 degrees
vestward at surface. AIf éteepens to vertlical at a depth of 100 m
and then reverses'dip to the east averaging 35 degreeé over é 50 n
vertical'intérval; The dip then steepens to 60 to 80 degrees
eastward‘(Flg. 4).

Economic minerals»include sphalerite, galéna and barite with
trace amouﬁts'of chalcopYrite, covellite and tetrahedrite. Gangue

minerals 1nciude pyrite, Quartz, calcite, and sericite. The sericite

‘forms from the alteration of brown mudstone clasts which occur in

the cryptograined limestone.

Sphalerite‘is nearly lron free and ranges in color from brown
to honey-colored. It is'associated with barite, quartz and mudstone
clasts. 1t o;curé as relatively coarsé grained blebs ranging in

size from less than 1 mm up to 2 cm.
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Galena occurs mainly as-veinletS'cuttingZQuartz, barite and
sphalerite or is interstitial t6 these miﬁerals. Tﬁe gzain size of
galena is variable, but it is geﬁgrally finer than that of sphalerite.

Barite iS'malﬁly.coarse gralned and-relatively pure. It also

occurs to a minor éxtent in late velnlets assoclated with quartz and

- calcite.

The pyrlte content 1s about 2% and 1t 1s malnly fine grained.

It occurs as disseminations in mudstone clasts and cherty quartz

.and as veinlets cutting other sulphides, along grain boundaries and

in. vallrocks.

Mineral zoning is évident and the distribution of the highest
grade combinéd zinc énd lead lsvshown in longitudinal s3ectlion
(Fig. 7). Barite 1is thlckest and‘pufeSt in the central part of the
dgposit. With :espect to stratligraphlc level Qithln the deposit,
sphalerite content is generally highest in the lower to middle parts
of the debosit. Galena is more_érratically distributed and favors
the mid to upper stratigraphic leVels.

Diamond'drillhhoie intersectldns are shown In longitudinal
section.on Flgufe.e; To date the deposit has been tested with 29
holes. With consldérétion to grade and thickness, the bést hole 1is
No. 27 whichnihtersected 19.72% zinc and 2.08 % lead over a true

width of 5.16 m at a vertical depth of 370 m below surface.
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JERI SHOWINGS

The Jexrl showings lle 4.5 km nortﬁeast of the Mel at - nearly
the same stratigraphlic 1evelA(Fig;:3). Stratigiaphically,‘they ex-
tend fiam from fhe level of the Mel deposit to a -depth of 70 m below
thé‘Mel_horizon. On surface, 3 chip samples from wldely spaced sh§w~
ings -over a 400 m strike-length averaged 11.55% zinc; 0.02% lead,
0.02% barium and 0.34g/t silver over an average width of 6.9 m. The
mineralization is.mainlﬁ émithsonité and appears to lie parallel to
the bedding which dips 50-60 deg:ees wesf and strikés due north.

The zone was tested by 10 diamond drill holes at malinly 50
to 100 m centres. These holes indicated significant sphalerite-

smithsonite mineralization and strong silicification and dolomit-

ization to occur 6ver a 500 m strike-length and a vertical range

df 100 . m plus. The best ‘intersection wésvlé.G% zinc over'avcore
length of 2.15 m in hole 4. Other better intersections included
13.11% zinc over a 3.37 m core length in hole 1 and 7.96% zlnc

over  a 4?58 m core length in hole 2. The drilling indicated

the mineralization to be less uniform than that at the Mel, to‘

be accompanied by more intense alteratlion and to occur o?er a
thicker stratigraphic interval. The Jerl minerallzation may be

part o£ a feéder zone that cuts the.stratigraphy, as opposed to the
Mél, which i3 clearly conformable with bedding.v Additional drilling

)

is required to determine the extent of mineralization at Jeri.

-10-
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MEL-EAST SHOWINGS

The Mel-East showings are located 7.3 km northeast of the Mel
and 2.7 km northeast of the Jeri showings. They occur at the same
horizon as the Mel and Jerl mineralization and c105ely resemble the
Jerl shovlngs. Fine to,coarse,smlthsonite blebs'oécur erratically

along a 170 m strike length at the top of the cryptograined limestone

‘unit accompanied by dolomitization and silicification. Rock exposuré

is poor and the width of mineralization is unknown, but may exceed
3 m. Three grab samples of the best mineralization averaged 8.6%

zinc, less than 0.1% lead with very minor barium and silver.

GEQCHEMISTRY
Soll samples from the "B" horlzon were strongly anomalous .in
zinc and lead near Ehe Mel depbsit and the Jeri and Mel-East show-
ings. additional soll sampling is recommended near the Jeri area

to test soll covered areas vhich may overly minerallzation.

GEOPHYSICS

The Mel deposit Is not a good geophysical target. Gravity and
and induced polarization surveys were carried out to obtain model

responses over the deposit. Weak induced polarization anomalies were

'located which appeared to reflect pyrite and galena mineralization.

As wvell, weak gravity anomallies were located over barite mineraliz-
ation. Similar‘anomalies wvere also found well south of the known
mineralization; but subsequent drilling to test these targets failed
to intersect mineralization. Further geophySiéal surveyé are not

recommended.
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The term "geologlcal reserves" is used here to denote mineral-

-1zation which has not yet been proven to be economic to mine. While

the writer was employed by St. Joseph Explorations and later by Nov-

amin Resources, several estimates of geologlcal reserves were calc-

ulated. The following table is based on those calculations.

The reserves were calculated on vertical cross-sections and
each~d:ill hole intersection was weighted by specific gravity, a
dip-length and a strike-length. Because the drill holes are widely
spaced, particularly at depth, additional drilling is required to
firm-up this initial estimate. With respect to Figure 6, holes 6,
23, 29, 18, 28, 16(1) and 11 have been ohitted frém the following

calculation because of low grades or narrow widths. It also should

- be noted that the zinc grade could be improved marginally' by

leaving out some low grade, frihge mineralization.

-12-



TRUE WIDTH

T.W.=

S.L.= STRIKE-LENGTH

D.L.= DIP-LENGTH

S.G.= SPECIFIC. GRAVITY

, T.W. S.L. D.L. .

SECTION HOLE  (m) {m). {m) 85.G.. TONNES  %Zn %Pb %Bas04
97+90N 5 - 2.87 111.0 70. 4.12 91,876 8.53 1.44 65.6
97+90N 8 3.97 111.0 102. 4.07 182,940 7.00 1.86 63.2
97+90N 21 2.46  72.5 124, 3.23 71,433 13.50 0.84 13.7
97+90N 22 2.00 72.5 100. 3.06 44,371 5.77 2.75 0.1
98+59N 25  2.84 69.0 225. 3.28 144,618 3.82 '1.67 24.3
98+59N 24 6.51 63.0 233. 3.41 356,895 4.46  1.41 31.8
98+59N 26 6.67 112.5 157. 3.98 470,373 10.80 0.02 59.0
99+28N 4 9.13 73.5  94. 3.73 235,285  6.10 1.11 48.3
99+28N 13  11.54 73.5 88. 4.05 302,295 4.91 2.05 63.8
99+28N 17 8.98 73.5 715. 4.11 203,454 6.63 2.97 - 62.7

99+28 * 5.56 50.0 70. 3.54 68,888. 8.52 0.76 36.17

100+06N 14 20.89 79.5 83.
100+06N 2 12.81° 79.5 52,
100+06N 12  16.10 79.5 110.
100+06N 20 10.24 79.5 130.
100+06N 27 5.16 112.5 124,
100+87N 1 8.86 104.5 68.
100+87N 9 10.58 -104.5 119.
100+87N 15 = 7.27 104.5 105,

3.98 548,614 5.17 0.52 64.6
4.05 214,474 4.85 2.13 63.1
4.30 605,416  4.14 1.96 78.6
3.69 390,514 4.34 4.60 37.1
3.17 228,183 19.72 2.08 0.1
4.09 257,503 5.34 2.21 65.0
3.83 503,904 3.17 2.20 53.3
3.51 279,993 13.46 1.69 25.5

OO OCODOOLOOODOODODOODOOWVNMODOOOOO

100+87N 19 2.61 104.5 81.0 3.31 73,126 7.76 7.86 3.1
102+15N 16 - 4.84 128.0 40 3.97 98,380 4.44 4,44 48.6
102+415N 7 4.42 128.0  62.0 - 4.00 140,308 9.00 2.87  54.5
1024158 10  2.37 128.0 148.0 3.89 174,650 8.96 1.35 53.0
Welghted 9.76 - : 5,687,493 6:77 1.92 51.1

Averages ———— . e ———— ——_—— ————

or 6,269,324 short tons

* Average of holes 18, 24, 26, 27 and 29.

Within thils reserve is a higher grade portion, equivalent to
the miheralization grading over 8.5%'comb1ned zinc-lead shown on

Figure 7. This reserve is estimated at 2,449,601 tonnes grading

-13-
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9.60 % ziné, 2.31% lead and 41.8% barlte‘éver a_weighéed'average
true width of 6.18 m.‘,This reserve is calculated_from'the we ighted
average‘of hoies 5, 8, 7, 10, 15, 16(u), 17, 19, 20, 21, 22, 26 and
27 In ‘the precedingitable. | 7

Simllarly, wlthin'this highér:grade reserve, 1= an estimated

'1,438,066 tonnes grading 12.31% zinc, 1.55% lead and 36.9% barite

over a welghted average trué'width of 5.39 m.. This reserve has been

.calculated:from_the welghted average of holes 7, 10, 15; 18, 21, 26

and 27 in the préceding table.
With respect to near sur face minerallzation, 3 potentlal mining
blocks are shown on Flgure 7. Block A is estimated to contaln
326,000 tonnes gradling 8.67% zlnc, 1.57% 1ead‘ahd 49.8% barite oVep
a welghted average true width of 3.55 m. Block B 1s estimated to
contain 1,445,500 tonnes grading 6.63% zinc, 1.97% lead and 53.1%
barite over a véighted average true width of 10.46 m. Block C, pot-
ential open pit, is eétimated_to contain 500,000 tons grading 5.54%
zinc, 2.43% lead and 62.2% barite over a welghted average true width
of 9.38 m. With 50 degree plt walls, the waste to ore ratio is est-

imated at 4.7:1.
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:Preliminary'metallurgical teéting was carried out by Lakefield
Research on sections of mlneraiiied drill core. The average calcul-
ated head grade was 2.30% lead, 4.80% zlnc and 51.6% barlte; After
grinding to -100 mesh,rtﬁe mineralization reéponded well to flotat-

- ion and ylelded concentrates fanging from 60.9 to 64.7% zinc, 78.0
fo.79.6% lead and 90.8 to 94;4%7barite wifﬁvzecovéfies of 90.3 to |
96.2% for zinc, 97{7 to 98.0% for lead and 88 to 90.9% for barite.

A later large scale test was dohe~td produce bérite'concentrate for
ﬁarkét evaluation. C&ncentrate grading 95.1% barite with a recovery

‘ - ~of 92.6% was produced from 12 kg of feed grading 53.5% barite.

-15-
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The net smelter return (NSR) is deflned as the gross value of
recoverable metals and commodlities minus transportation and smelting

charges. For higher grade minexalizatiqn.at the Mel (shaded pértion

of Figure 7: 2,518,489 tonnes grading 9.57% zinc, 2.27% 1éad and

41.8% barite) fhe'net smelter return per ton mined was estimated

from current Cominco smelter schedules for zinc and lead allowing 10%

for mining'dilution,'93% zinc recovery and . 97% .lead recovery. Con-

centfate grades used wére 6248% for zinc and 78.8% for lead. Trans-
portafion costs were'estimated at $llO.per dry tonne for zinc and
lead cOncentfétes. The zinc_ana lead prices used are $0.92 and $0.42
Can. per 1lb. On this basls, an NSR‘éf abdut $75 per tonne lis indic-
ated for lead and zinc.in-the higher grade portion of the deposit
compared with combined gross metal values of $i80.8i per tonne.

In this estimate, no allowances have been made for other possible

penalties or credits which may apply. These can only be determlned

by detailed metallﬁrgical testing and trial concentrate shipments.
For bqrite; no NSR been estimated bhecause if is presently
unknown how much of the barite_can,ﬁe sold. Barite is viewed as a
by-product whi;h may provide additionél revenue if a market can be
established. The locatlion of thé Mel propeity in relation to north-
ern oil and gasAexploration areas may provide a compefitive advantage
over barite supplies shipped from more southerly locations. Once it
is demonstrated that the Mel property has a large stoqkpiie of barite
and could be a reliable supplier, an entry into the barite market |

should be possible.

-16-



On the basis of NSR analyéis, the "hligher grade portion of the
Mel deposit, including.soﬁe 2.5 nmillion tonnes gréding 9.57% zinc,
2.27% lead'and 41.8% barite, 1s thought tQ compare favourably with
other potentially economic zlnc deposlits at an advanced’explotation
stage.

EXPLORATION POTENTIAL

It is the writer's opinion that the Mel deposit-and the Jeri
and Mel-East showlings are geblogiéally related and that much of
the ground between these occurrences is relatiyely ungxplored. At
the present time the Mel deposit is a potential producer which req-
uires closer spaced diamond drilling, bulk sampling,'metallurg-‘
ical testing and feasibility studies. Additional geological and
geochenrical work and diamond drlilling are required to assess the

potential of the Jerl and Mel-East areas.

-17-
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CONCLUSIONS
The Mel property was first staked in 1967 and since that time N
has been explored by geologlcal, geochemical and geophyslcal
surveys,‘trenching and diamond drilling in several programs
spann;ng 20 years. Each program has contributed positive
results.
Dlamond drilling and trenchling have indicated fhe Mel deposit

to be remarkably continuous and potentially economic to mine.

-In addition, 2 other areas vith zinc-lead mine:alization have

- been discovered on the property, at or near the same stratigraphlc

level as the Mel deposit, but are located 4.5 to 7.3 km to the
northeast. Further work ls required to assess these areas.
Infrastructure in the area has been improved with the construct-
ion of an airstrip and a winter road. Drilling or.bulk samplinq
can be done in either winter or in sdmmer months on a cost

effective basis.

-18-



A

B)

C)

RECOMMENDATIONS

Mel bebosit:

1) Diaﬁond drilling is #equired to £i111 in between'preseﬁt wide-
spaced holes near surface and at debth. Surface stripping of
shallow ove:burden areas over the deposit should be done to
allow additionéi sémpliné‘and mappinévof the sﬁrface of the
deposit.

Zf Rejects from diamqnd'drill hole intersections should»be used
‘for metallugical test work . |

3) Following drilling, a pre-feasibility study should be completed
to dctermine‘the course of further work.

4) with encouraglng results, underground bulk.sampilng should

- be done to coﬁfirm the contlnulty of mineralization and to
assess rock characteristics. Further metaliurgical testing,
and a finai feasibility study would comménce at ﬁhis time.

Jeri Area:

1) Cafry ouf geological mapping, prbspecting andfsoil geochem-
ical'surveys. | '

2) Conduct dlamond drilling to further test the Jerl Showlngs
as well as new targets Indicated by the preceding surveys.

Mel-East:

i) addltional work at this =tage would depend on favourable
_reSults.from the Jeri showings which are better grade, more

wvidespread and more easily accessed.

-19-



Mel déposit:

Stripplng, geologlical mapping, and drill slite
preparation using John Deere 350 Cat. located at
property, estimated all in CoOSt......v oo ennennnn $ 20,000

"BQ diamond drilling, 2000 m @ $130/m all in cost ........ 260,000

- Jerl showlngs:

Geologicél"and geochemical surveYs, drill>site

preparation, estimated all in CoOSt....uvv o eennnnnns 15,000
BQ diamond 'drilling, 1000 m @ $140/m all in cost........ 140,000

Total Phase 1 costs $. 435,000
Bhase 2

Mel deposit, (contingent on favourable
Phase 1 results):

NQ diamond drilling, deep wedged holes, 3800 m @ $160/m

-all in cost......... R R R TSI A $ 608,000

Metallurgical testing, geotechnical and pre-feasibility

studies, AlloW. ...ttt it aterteneearrsaaosreacoosceentons 92,000
Total Phase 2 costs $ 700,000

Rhaze 3

Contingent on favourable results from Phase 2, work
should include sufficient underground work to determine
ground conditions and to allow bulk sampling to confirm
grade estimates from drill holes and to provide further
material for metallurgical and marketing studies. A
project feasibility study should commence followlng
this work. ,

Preliminary cost estimate- Phase 3......cvveveeecennnnns $1,000,000

Respectfully subnitted,

e fB il

'D.C. Miller, P. Eng.
September 19, 1989
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1)

2)

3)

4)

5)

6)

CERTIFICATE

David C. Miller, certify that:

I am a consulting Geological-Engineer'with an office at 769

Fraser

I am a
earned

i-have

Street, Kamloops, B.C.. V2

C 3H1.

graduate of the'Univérsity of British Columbia and
a B.A.Sc. Degree in Geological Engineering in 1959.

member 6f the Assoclatlion of Professional Englneers
and a fellow of the Geologlcal Assoclation of Canada.

practliced my profession fof over 25 years.

This report is based on a study of technical data and previous
the property where I supervxsed exploratlon work during

vork on
1977 to

I have
ies of

‘1987.

no direct interest in this property nor in the securit-

Barytex Resources Corxp.
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or Breakwater Resources Ltd.

P. Eng.

D.C. Miller,

September 19,

1989
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USE QF REPOQRT

"Re: Report on the Mel Property by D.C.‘Miller,‘P.EnQ, dated Sept-
ember 19, 1989: ' ' S

-entlre unedited form. o FEreT NG

D.C. Miller, P. Eng.

September 19, 19893
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G SANDWELL SWAN WOOSTER INC.

~7700-1190 Hornby Street,- Vancouver, B.C., Canada V6Z 2H6 -« Tel: (604) 684-9311 - Telex: 04-51275 « Telefax: (604) 688- 5913

31 QOctober 1989

, ;Barytex Resources Corp
#305 - 535 Thurlow Street :
" Vancouver, B.C. - ‘

V6E 3C2

‘Attention: Mr H.S. Aikins - L
Subjéct: MEL Property Prefeasrbtllty Report
- Dear Sir' ‘ B ;i.i

- The followmg document represents an interim prefea51b111ty study for the above propeny almed .
~ at supporting. ‘short-term- financing. Such ﬁnancmg is intended to extend the exploratron drilling

program into: further delmeanon of ore reserves and grade

. ;"’l’he document is. based on prehmmary dnll results metallurglcal test results dtscuss1ons with

Barytex' and various “associates- and site observations. by the SSW team The ‘data review, "

conceptual desrgn, schedule and budget are cursory in nature and represent the results of good
 practice and-experience as opposed to "hard" data. Where possible, ‘given time constraints, "good”
- dollar figures have been used resulting from consultation with' vendors, suppliers, contractors and .

consultants. Selection of the most efficient and. cost- effective method of "electrical generation -

proved very difficult -and " may be subject to conceptual change with . further study For the
r;.'purposes of tlus study diesel fired generanon was used ‘

, ‘The barite market may present a problem in the short-term Although there is hope for the long-‘
_tenn as outlmed in secuon 10.0, Marketmg

‘SSW recommend the marketmg area be extensrvely nesearched m the feasrb111ty study

Ore crushtng, gnndmg, ﬂotatlon and recovery testrng to- date 1nd1cates no untoward dlfﬁcultres and

j j_;lower than normal- operatmg costs- due to the’ "softer" nature ‘of the rfun- of-mme matenal The
question of contamed mercury w111 have 1o be addressed

v’_f»ilHavmg wetghed all factors” with the potenual for presentmg a "fatal ﬂaw in further property
:'_',‘preproductlon development the SSW team unequrvocally recommend that further ore body
_':delmeatwe drilling be camed out c . -

. The concept of wood burmng/dresel co- generanon was’ mvestlgated but found to be 100 capltal cost
intensive wrthout some fonn of govemment partrcrpatron whrch may be 1nvest1gated
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' SANDWELL SWAN W_QQSTER INC.

112220, Mr. HS. Aikins, 31 October 1989 -

SSW are grateful to Barytex Resources for the. opporcumty to pamelpate in ttus excmng
development and 1ook forward to a connnued good workmg relatlonshlp

Youts tmly,

: -‘SANDWELL SWAN WOOSTER INC

SRR I VAl Sl
G.W./Morris, P. Eng.

Director, General Engineering

- GWM/f -
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" PROJECT 112220

. LEAD, ZINC, BARITE MINE - . . DATE _

SANDWELL SWAN WOOSTER

- BARYTEX RESOURCES CORP. . .
WATSON LAKE, ___ YUKON
31 OCTOBER 1989 : .

PREFEASIBILITY STUDY

EXECUTIVE SUMMARY o

' The MEL Property is a potenual zmc, lead bartte mme located north east of Watson Lake in

. Canada s Yukon Temtory and w1thm 50 km of the Alaska nghway v

Development to-date has been explorauon dnllmg into ore body dehneatlon basrc metallurglcal

. testmg, mmrng/mlllmg concepts and prelunmary market analysrs ’

- The potenttal ROI before tax 1s approxrmately 43%. The prehmmary cash ﬂow is based on

' .mlmng hxgh grade ore early in the project life and later mtmng from ore zones that have a higher

| .»grade than curnently mdlcated both appear achlevable At full productton the mill. would ship

: almost 100 000 tonnes -per year of lead- -zinc concentrate

‘The prefeasrbtltty study mdlcates pre-producuon capxtal requtrements

Mine Facrhty Costs:

o General

.;,_Sub total Mme Fac:httes

Pre-producuon Costs
Owner'’s costs

) 'Headframe/hmst/underground equxpment '
. 'Pre-producuon underground
o ’Sub-total Pre-producuon

| Workmg Capital -

TOTAL PRE-PRODUCTION - °

Ore handling, crushmg and screenxng © 4,500,000
- Process plant . 12,700,000 -
e Anc111ary facﬂmes B 7'100000 o
Indlrects ' 7 600 000

35600000 o

1,500,000

4,100,000 -
.5400,000
11,000,000
3200000 .

'$: 149.800.000
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The deposrt was tested w1th 29 dnll holes with depths to 490 m. Mmerahzatwn is largely

_’ : conﬁned to the cryptogtamed hmestone, but also., .extends into- the overlying slate-shale umt
L ThlS work has indicated a stratrform folded bm shaped deposrt up to 21 Im thlck at its centre,
g wluch gradually tluns towards both ends over a stnke length -of 800 m.

' The estlmated mmeable reserves are approxlmately 5 mllhon tonnes of ore gradmg 6.16% zinc,
175% lead and 46 5% bante Productxon at 1,500 tonnes/day is contemplated fmm 1mt1ally an - .

open. p1t mme and subsequent underground mine using Vemcal Crater Retreat (VCR) stoping and

- Alimak narnow vein stopmg methods The underground mine is accessed by a 565 m vertical
- shaft developed in two stages in order to reduce front end capttal costs and improve underground o
| operating costs Imttal mlmng would be fnom ore gradmg 978% zmc, 227% lead. and 32. 4%: ;'~ 4
. bante Remalrung reserves must be unproved to this quahty to achleve the potentlal ROI ‘

Lead and zinc concentrates'couldbe‘ﬂshipped .to‘ a smelter stich as Trail' B.C. (Corninco) and the -

.bante 1mt1ally sold 10 markets through Edmonton Calgary, and Med1c1ne Hat The client’s

E objectlve wrll be to produce some 90 000 tons per year of 62% zrnc concentrates, 15,000 tpy of
k ~'78% lead: concentrates and 20000 tonnes per year ‘of bagged bante ,

':Curtently all srgmﬁcant productton of zinc concentrates is slupped to overseas markets through the :

ice free part of Skagway )

- 'I'he pro;ected construction penod is of mneteen months durauon and 1s seen to present no

msurmountable pmblems nerther m a techmcal nor. permlttmg sense
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. PROJECT 112220 R . BARYTEX RESOURCES CORP.

' PREFEASIBILITY STUDY. -~ : ° . WATSONLAKE. __ YUKON ' .

- LEAD

- ’:.1,0:

ZINC, BARITE MINE T -~ 'DATE .31 OCTOBER 1985 . .

INTRODUCTION B

Barytex Resources Corp (BRC) are in the process of pneproducuon development of a

l _proposed 1500 tonnes per day lead zmc and bante mme on thelr MEL Property near
" Watson Lake Yukon ’ :

The property 1s located to the north east of Watson Lake Access to the property is by
a 50 km haul road leaving the Alaska nghway approx1mate1y 82 km. east of . Watson f :
Lake (refer to locanon map) ‘

Sandv'yell Swan .Woost'er'"lnc. (SSW) has been retained by Barytex Resources Corp. to

~ review all- reports and mforrnatlon avallable to-date, provrde a three man ﬁeld mvestlgauon

team and produce an mtenm prefeasrbtllty report

B Thrs prefeasrbxhty report has been prepared m conjuncnon wrth:

Mr. GW Hawthom - '
West Coast Mlneral Testmg Inc _

'-.er B. Mlllar I :
- Industrial Mmeral Consultants Ltd. .

: NO!S_w,ego L.
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On srte a three man team with client and Pamlcon pamerpatron w1ll revrew the access

SCOPE OF WORK'

. The scope of work included in the prefeasibility study is ger_t'éraily$ follows: "

. Gather all ex1st1ng ﬁeld data and revrew Revrew clrent s planmng to date regarding plant -

-layouts, access, rnfrastructure survey monuments dnll hole locanons, aggregate/ﬁll sources,

- _and mrne planmng

1

s route, examrne the vanous power generanon schemes aggregate/ﬁ]l sources nmber sources,
- logging questlons mrne surface facrlmes, ‘mine “adit locauon(s) _glory hole. option

S ,'conﬁguranon(s) mme waste dump locanons mtll layout ancrllary facilities layout ‘water.

- source tarlmgs handlmg and drsposal scheme(s) funher fill in drrlhng, bulk samphng
4 .locatrons, further exploratron dnllmg, explosrves magazrne locatron constructron camp

.locatron servrcmg, retrculatron, sewage drsposal and communrcatron suppon facrhues

S Dunng the field v1s1t general aspects of perrmttrng will be revrewed 1nclud1ng monrtonng '
- ,through to- operauons Permmrng procedures to be revrewed but not necessanly limited

1o, will be; env1ronmenta1 penmts for water usage, emrssxons o atmosphere srte drarnage, '

ﬁshenes, effluent drsposal sewage drsposal leachate control and momtonng, stnppmg of

e sorls meet with Yukon Parks Depanment -and decrde on parameters for an- envrronmental o
rmpact statement ' ' '

| (112220 Pre-feasibility Study) -~ . 2
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. . Data used in deVeloping'the'f.prefea'sibility report ‘was' sourced from the following:-

Geologtst s report entxtled "Report on the MEL Property" by D. C Mtller P Eng dated :
) September 1989 ) L

e ‘Repo_rt Enu'tled' ‘!'Rock Riyer' Coal"fB,as'i'n;"; author unknown

- ’Geologrcal maps, (surface maps 10m contours) drrll hole lrsnngs and mmeral grades
prov1ded by Barytex Resources Corporatron : i

‘ - Freld v1s1t 10 - 13 October provrded opportumty for s1te mspectron drscussron wrth
L geologlst and mspectmg dnll core " ‘

- Envrronmental report for the MEL Property access Toad by Gartner Lee Assoc1ates L.
Lakeﬁeld Research Metallurgrcal Testmg Report -

- Capltal cost estlmates are based on budget quotes from equtpment supphers and
o ._development contractors as well as in- house SSW expcrtlse Consultant s experience from .

' :prev1ous mrmng studtes and operatrons was used to develop operatmg coSt. estimates 0 a

. to minimize capttal expendltures -

(112230 Pre-feasibility Smdy) . 3

;prefeasrbthty level of accuracy . Used mlne eqmpment prices were con31dered and used; .
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GEOLOGY"

‘- Detatls concemmg property geology and ongomg exploranon strategy were dtscussed with
D.C. Mrller Consultmg Geologtst for Barytex Resources Corp., durtng the 10 o 13"
L October sne visit. Key geologrcal descnpuons in this’ section were reproduced from the
: "Report on the MEL Property" by D C. Mtller P Eng June, 1989

. Mmeralrzatmn 1s largely conﬁned to the cryptogramed hmestone, but also 1oca11y extends
mto the overlymg slate- shale ‘unit. | The deposrt 1s essenually strattform wrth good:
'-contmurty and is lens shaped and up to 21 7m ttuck at its centre The deposrt tapers'
. '.gradually towards both ends over a stnke-length of 800 m: To-date dnlhng has
Ny '.imtersected mmerahzatlon to a verucal depth of 490 m and the deposrt is open at depth ‘
‘_Mmerahzanon strikes nearly north south and dips about 55 degrees westward .at surface.

The deposrt steepens 10 vemcal at a depth ‘of 100 ‘m and then reverses dlp to the east‘

~ averaging 35 degrees over ‘a. 50 m vert]cal mterval The d1p then steepens to 60 to 80_ o
- degrees eastward ‘

Drtlhng t0'a depth of 490. m: has tndtcated a geologlcal reserve of 5, 687,493 tonnes

(6,269,324 short - tonnes) grading. 677% zinc, 1 92% lead- and 51.1% bante The
':.mmeraltzatlon is zoned and the best zinc grades occur outward from the centre of the -

deposrt near surface At depth, zinc. grades are strong m two of the deepest holes (26 and
27 whtch average 14 69% zmc, 0. 92% lead and 33 3% bante over an average true w1dth :

'0f592m

- Economic‘ minerals'include sphalerite galena'and barite" with trace 'arnounts of chalcopyrite;

covellite “and tetrahednte Gangue mmerals mclude pynte, quartz calcrte, and sericite.

~ The sencxte forms from the alteration - of brown mudstone clasts whrch occur m the
. cryptogramed hmestone ' ' ' '

: Sphalente is" nearly iron free and ranges tn color from brown lo honey colored It is .

assocrated with- bante, ‘quartz. and mudstone clasts. I occurs as relatrvely course gramed '

" blebs rangmg in size from less than 1 - up. R 2 cm.

(112220 Pre-feasibility Study) - © 4
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Galena occurs mamly as vemlets cuttmg quanz bante and sphalente and is 1nterst1t1a1 to
- these mmerals The gram srze of galena 1s vanable, but it is generally finer than that of
| "."";sphalente o . ' T -

Bante s mamly coarse gramed and- relauvely pure " It also occurs to a minor extent in

- »llate vemlets assocrated thh quartz and calcrte

The pyrlte content is about 2% and 1t is mamly ﬁne gramed It occurs as dtssermnatlons, ,
- in mudstone casts and cheny quartz and as vemlets cuttmg other sulphldes, along grain
" ‘boundaries-and in wall rocks '

-Mmeral zoning is evident and the drsmbutlon of the hrghest grade combrned zinc and lead

respect o strangraphrc level within the deposit,’ sphalente content is genera]ly hrghest in -
‘the lower to middle parts of the deposit. Galena is more erratxcally drstnbuted and favours'
”the rmd to upper stratigraphic levels. - S ' . .
- To-date the deposxt has been tested with 29 holes Wrth consrderanon 0 grade and
| ‘thrckness the best ‘hole is No. 27 wtnch mtersected 19 2% zmc and 2 08% lead over a
~ true wrdth of S5.16:mat a verucal ‘depth of 370 m below surface Y

| (112220 Prefeasibility Study) - 5.

. .(Drawmg 4-1). Bante is thickest and purest m the central part of the depos1t Wl[h"',_ ‘
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MINING
. Introduction-

. _’.,"The proposed mining sequence allows for commencmg productron by low cost open. pit o
_ mtmng methods and defernng capltal mvestment for underground development “This" is

- accomphshed by scheduling mine development and production in three- phases and uuhzmg
: contractors. The three phases are. bneﬂy descnbed below — '

" Phase :Mining.yMethod o 'WOrk Force | O‘r’e'T'onnage S

o1 Open pit. Contractor - .812,000

2 "»Underground (above 660 m elev) N R 2,504,000, i
" Vertical Crater Retreat -~ ..~ Owner.~ » o
,Ahmak Honzontal Dnllmg Contractor

) 3 ) Underground (360 m to. 660 m elev) , l',’690',’.00(‘) )

Vertical Crater Retreat . Owner
Ahmak Horizontal Dnlhngf _Contractor

o The use of contractors for surface mmmg elrmmates the need for purchase of open pit

equlpment Underground development m two phases defers some caprtal expendlture as:

: shaft completlon can be delayed unnl year 6 of the pro_]ect

Mineable Reserves

‘The mmeable reserves are based on. prevrous studles and calculauons .as per the D.C.

Miller June, 1989 report on the MEL Property This report states that dnlhng to a depth

‘_:of 490 metres has indicated a. geologlcal reserve of 5, 687 493 tonnes gradmg 6 77% zmc:
| 192% lead and SL1% bante . . -

"I'he average grade of hxgh grade ore zones (werghted average from holes 5, 7 10, 15 19 o

_ and 21.in the upper half of the’ mme mdxcates potennal ore (at . 10% drlunon) gradmg'-” AR
s 9.78% zinc, 2:27% lead and 32.36% barite. ,Further drilling and.mme planmng is requlred '

.‘ . ~('-1.1222'0 {Pre-feasibility Study)- © - - -6




USR-S

e

PR

LT e PR

o

o,

e P

r——— —— -

AN
.

(5N G K .o
. — \‘gﬂw’SANDWELL SWAN WOOSTER
. s i S

5.3

o ‘confirm  the . mmeable tonnage and gmde of these ore blocks " For purposes of .
' ..prehmmary study 1t is assumed that about 1. 3 m tonnes could be- produced at ‘this grade a
, dunng ‘the first three (3) years i ' '

A The nemauung tonnage is approxlmately 3. 7 mrllron tonnes at grades 4 53% zmc, 1 56% '

lead and 51 5% bante Further dnlhng is requrred to encompass hlgher grade zones SO

- that remamrng tonnage grade can be unproved to an overall average of 9 78% zmc and
227% lead ' ) '

: For purposes of prelrmmary mrmng evaluatron the followmg assumptrons were made to‘ »

. ‘convert: mdlcated reserves to mdrcated mrneable Teserves:

) Geologrcal Reserves 5 687 000 tonnes

- Losses 20% RO 1 137, 000 tonnes
Dllutlon 10% 455,000 tonnes _
Mmeable reserves 5,006,000 tonnes o

_grade 6.16% zinc  *(9.78% zinc)
L 175% lead”  (227% lead)
7. .46:5% barite . (32.4% barite) . -

| *Assumed grade improvement af'_ter detaigled dnlling completed. .

_an__Pit

The open p1t located as shown 1n Drawrng 5 1 1s expected to produce 812 000 tonnes: of

.vone and requrres stnppmg of 1 600 000 cubrc metrés of waste rock Overall stnppmg ratro'

B about two (2) cubtc metres waste per tonne of ore. Near surface ore as 1denuﬁed by

No. 1 dnll hole W111 allow early productron and stockplhng of from the prt Haulage

’ dxstances are exrremely short 300 metres from plt ex1t to- the waste dump and a 51m11ar.
'drstance to the ore stockprle locatron B "

(112220 Pre-feasibility Study) .~ . 7 -
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Prehmmary plt plans assume 15 metre benches, 50 degnee wall slopes and p1t ﬂoor
- elevauon at 830 metres. Mone detailed - geotechmcal and hydrogeologlcal studtes are

requlred ©0 conﬁnn tlus planmng criteria.’ The plt lughwall w1ll vary from 45 metres at‘ ‘

R 9900N to approxunately 85 metres at 10250N S

The contractor w111 mine: the ptt and dehver crushed ore (4" mtnus) to the secondary

o crushmg feed oonveyor usmg small scale- quartymg-constmctxon type equlpment

' Underground v- Development

: f-Access for underground mmmg cons1sts of a 20 by 9’ vert1ca1 4 cornpanment txmbered
g shaft (for prehmmary assessment located at 9950N 10150E) initially’ developed 270 metres

for productlon from the 660 m elevatxon and subsequently (year 6) deepened 295 metres

- for producuon from levels between 660 m and 360 m elevauon Further studles are
- required to: opumxze the: shaft location e g a shaft sntuated south of the proposed locauon
i in the FW.- ‘could ehmmate the first leg of the overland conveyor however, tlus would
: result in somewhat hlgher underground haulage costs as the shaft moves further from the'»

- ore body’s cenme of grav1ty '

- A 300 metre ramp is also proposed to access htgh grade ore in. the p1t hlghwall at
110250N The north ramp driven. from a “pit- bench at 900 m elevatxon will provnde early

- access to supplement pit ore w1th hrgh grade ore from Allmak honzontal drill stopes
”-‘Mam x-cuts stope access and draw pomt dnfts 4 3 m wide by 3.7 m hrgh driven by

scooptram prov1de access from the shaft to the ore zones Ore passes 3 m dxameter and'

’ ‘vent raises 4.3 m dtameter are developed by raise borer by Alimak.” Crushmg and pump '

stattons are developed for the 660 m and 360 m elevattons It 1s assumed that contractors .

‘ ;w111 be mvolved in most of the rock work development. o
"Drawing 5- 2 and Drawmg 5-3 1llustrate schematlcally a Cross section of the shaft and a

‘i'typtcal level plan The schedule for- underground rock development is shown in Table '
_ 5 1 ' : o ' ' S

(112220 Prefeasibility Smdy) - . . 8 &
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55 Underground Miner,;.'

Verucal Crater Retreat (VCR) mmmg is proposed for w1de (greater than 7 metres) and

steep sections (greater than 65 degrees) of the ore body and raise, stopmg (Ahmak) with

'honzontal dnllmg for the narrower ore. secttons Ore located on folds ﬂatter than 50

: degrees wxll requue other development and productron techmques e. g. ramp access and

short up-hole dnllmg Delayed stope- filling, using mrll talhngs and/or pit rock is planned

, ~for- the .project.. Future detatled ‘studies mcorporatmg rock mechanic. prmctpals will
establish stopmg parameters and ﬁll procedures ’

] ';_The herght of stopes for VCR and rarse stopmg wrll be a. maxunum of 100 metres but‘

b‘ wrll vary down to 50 metres 0T less. dependmg upon ore body conﬁgurauon

i _A typrcal level plan is shown in Drawmg 5- 3 Footwall drtfts and short. Cross-cuts provrde
access ‘1o the Jore- zone Wthh is - slashed out at the productton level Draw pomts are
-f-__.,estabhshed from the footwall drift and also at each end. of the - stope " A sill level for

dnllmg is: estabhshed at the top of the. stope by rarnpmg down from ‘the upper level

" Raise stopes usmg Ahmak rarses and honzontal blast hole dnlhng are estabhshed at the ... '

. nonh and south ore extremmes where ore sectxons namows to less than 7 metre :

It |s assumed that more than 75% of the underground ore can be mmed by VCR methods. -
. Average producnvrty for the underground mine, tncludmg labour supervrsron and technical
servrces 1s estlmated at 15 tonnes per man shift.

T v . . B : . Loy . o kY

56 Mine_Eduinment

The followmg is a hst °f expected mme equlpment requ1red for underground mlmng
" Hoist and Facrlmes e - : _

Cshaft . ke
‘4 e .. 4 compartments ;-
Hoist .~ . ', cage-skip.combination
| (112220 Pre-feasibility Smdy) ¢ 9
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- Headfraﬁle
:Sl:cip-eag«e -
Loading Statibn ‘

it Compressors

A“;‘Underground Equrpment':

Crusher

C Pumps

Air Heater

Mining 'Equipment' '

. (112220 Pre-feasibility Study)

steel construction with ore bin

7_;to_nrie skip " S
15 mancage. = .-

'dbub}e eombamnent_ o

25,000 CFM

- 30" x 42" Jaw crusher (year 2)

2 -.500. USGPM @ 1 000 ft -head pumps

at each main pump level (i.e. at-660 m -
level and 360 m level)

«l - fresh air fan, 84", 250HP 200000 CFM
2 : booster fans, 48", 50. HP," 50,000 CFM
8 - auxiliary fans various s1zes_ s

2 a1r “heaters

15,000,000 BTU/hr capablhty

S .sqoomram @cy)
"5 scooptrams ( 5 C.y.)
-1 teletram (10 c.y.)
- 13 boom jumbo :
* 2 service-bolting_trucks
“2 NCR 6" dnlls S

10
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MILLING

' The Coarse Ore (CO) Feed is. presently foreseen as four (4) 1nch mmus both from the

B ‘ "‘open pit and underground operatrons The CO will be sultably loaded onto fabnc belt
conveyors housed in nommally heated tube gallenes The eventual feed to a 24 hour surge
. storage bm will have magneuc tramp iron contarmnatron protectlon The CO will” pass

~ over a two deck scalpmg undersrze vibrating screen into a four (4) foot shorthead cone |
crusher. The. crusher underﬂow will crrculate via sc1ssor conveyors back over a srngle

deck vrbratmg screen wrth its underﬂow gorng dlrectly to the Fine Ore (FO) storage bin.
The screen overﬂow is crushed again m the four foot cone The FO storage will also be -

j -24 hour (1 500 tonne) and feeds a srxteen (16) foot: by twelve (12) foot diameter ball mrll

The. ball m111 drscharge is. pumped to a cyclone cluster where the oversrze is recrrculated »
via. gravity to ball mill feed.

 The underflow is fed by gravity. to the first llne of floatation roughers and cleaners where

the lead is depressed and sends some 27‘tpd to:a thickener and then a’di'sc'drum 'ﬁlter‘

- The floatation overﬂow ‘goes” to the zmc ﬂotatlon line where some 94 tpd of zrnc'
- concentrate is-sent for thrckenmg and filtering. Both Zn and Pb- concent:rates wrll receive

nomrnal drymg through ‘waste: heat into rotary dryers to achieve morsture contents of ’.

. " ideally 7.5%. The remarmng overflow is transferred to the barite ﬂoatatJon line of roughers
"> and cleaners and subsequently t0.a thrckener and drum filter for dewatenng The

unﬁltered pomon of -the bante wrll ‘be stored in a separate "clean" tarlmgs area or -

. contribute to mine backﬁll The amount. stored wrll be dlctated by market. condmons The o

plant tarlmgs will recelve one stage of dewatenng tluckener - and be transponed via

'gravrty toa tarlrngs pond whrch will have water reclalm capabrlrty The reclarmed water L
. will be retumed t0 a reclalm water head tank in the mrll burldmg

L The nommally dned lead and zmc ﬁlter cake concentrates w1ll be werghed and loaded

into contamers for shrpprng

(112220 Pre-feasibility Study) * . 11
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The utlhzed bante portron wrll be ﬁltered and the resultmg ﬁlter cake ktln dned The
kiln will receive hot arr from dresel generator waste heat regenerated by diesel fired
combustlon as requlred The dryer drscharge would then be fed to a seventy-three (73) inch

Raymond m111 whrch can produce tlurty '(30)-tph of :325 mesh barite. The feed to the . :
. 'mrll would be less. than 4% morsture and ground in a waste warm air envrronment. The s
' : "Raymond mill will be equipped with a double wluzzer The dried bante will be cooled, |
. wenghed bagged and palletrzed for sh1ppmg o ‘

" The systemfre'é}uires satisfactory: dustrcollec'tion. .

Metallurgical -Te_sting' .

Informatton obtamed from the D.C. Mrller June 1989 report on the MEL Property

represents the extent of testmg to date

Prehmmary metallurglcal testlng was carned out by Lakeﬁeld Research on sections of‘.

- mineralized- drill core The average calculated ‘head grade was 2. 30% lead, 4. 80% zinc -

and 51 6% bante After gnndmg - 100 mesh, the mineralization responded well to

‘ ﬂoatatton and ylelded concentrates rangrng from 60.9 to 64 1% zmc, 78.0'to 79.6% lead'j ,
: and 908 10. 944% bante wrth recovenes of 90.3 to 96 2% for zinc, 97.7- 10, 98.0% for '
.- lead and 88 to 90.9% for bante A Tlater large scale test was “done. to produce bante o

concentrate for market evaluation. Concentrate gradmg 95.1% bante wrth a recovery of

;-,'__‘92 6% was produced from 12 kg of feed gradtng 53.5% of bante

Prelimina'ry‘ l'-'lowsheet '

' A simplified ﬂow sheet for ‘Tecovery of zmc, lead and bante is shown in Drawmg 6 1.

Further study based on prlot scale test work . wrll result in a more accurate assessment of
process and equrpment requtrements Optlmrzatton of the. crushrng arrangement and barite - - )
TN recovery circuit could improve overall capxtal and operatmg costs .'There is also’ good

potentral for acqursmon ‘of a used plant for consrderably lower cost than a new ‘one.

| (112220 Prefeasibility Srudy) 12
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63 Tailings l)ismsal ﬂ

‘ The process shown on the ﬂow sheet shown is expected to achieve concentrate quahty as
: good or. better than" that obtamed durmg the meta]lurgtcal test work o

" ‘The plant tallmgs wxll emanate from the bante cleaners underﬂow and plant wash down
~.". The slurry. will. recelve one, stage of- thrckemng and will report via gravrty ptpelrne to the |
tatlmgs area Imtrally the tarhngs dam(s) will be of nomtnal constructxon (starter dams)
- and wrll be rarsed as operations proceed w1th the talhngs itself. ' Although there will be

‘ sulphrdes in’ the tarlmgs the hme “content of the ore w1ll more than neutralize any

possrbthty for generated acrd ThlS combmed wrth a relatrvely unpenneable sub- base and
the normal sealmg action of the ﬁnely ground fraction of the talhngs 1s ‘seen to obviate

the necessny for further aruﬁcral methods of sealing the dam or cumng off leachate mgress
_'to the existing sub-surface water regune To comply wrth good envrronmental protecuon
) practrce ‘however; K curtam of underground water momtonng wells w111 be mstalled to_"
‘ ensure leachate egress from the tathngs area is wrtlun acceptable parameters _The well -
~-fcurta1n wrll be so- desrgned that they could serve as ground water mtercept wells returmng

. any contammated ground water to the talhngs 1mpoundment area

A water neclarm pump barge wrll be cornmrssroned 1n the’ 1mpoundment area. Reclarmed

' ‘-.water as noted earher will be pumped to a devoted tank in the concentratmg complex v
S where 1t w1ll be mrxed wrth ﬁlter(s) prec1pxtate(s) raw water and reagents m a mrll water'
- ,regeneratron sub process ‘ o :

? As underground operatrons proceed a good portlon of the settled out tarhngs will be'
_mechamcally retneved surtably batched and pumped as backﬁll mto the ‘mine.

(112220 Pre:feasibility Study) - 13
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: .INFRASTRUCTURE

o elevanon a3. the bndge

Road. Access j '

Road access to- the MEL Property is by a 50 km haul road leavmg the Alaska Hrghway

| headmg north at approxrmately 82 kms east of Watson Lake -

o .'I‘he road traverses five creeks or dramage systems pnor to reachmg the Coal River where
"' a major crossmg will be requrred At three crossrngs tunber trestles are in ‘place and at . |
. two other. crossmgs no structures were in place but were traversed by fordmg “All
‘crossmgs ‘Were. mspected Exrsung structures are in extremely poor condition and must
be removed and replaced wrth new timber trestles conforrmng to and constricted in
- »accordance with envrronmental gurdelmes Waterway passages either srde of the. crossings
‘.must be cleared of detritus 10 ensure free flow of water It is. recommended that water
: courses. at present traversed by fordmg are bndged by trmber trestles 0 ehmmate the
» possrbrlrty of blockage and consequent "glacrenng durmg wmter

-The Coal Rrver crossmg 1s expected to be a srngle lane steel bndge wrth approxrmately . |
"'_-a 40 m single span. It is antlcrpated that the rock bluff to the south srde will be the
: -abutment and that a concrete abutment to the, north will be constructed ‘during the low;
- waler. season. It tlus ahgnment proves vrable then nealrgnment of the south approach» I.‘I'
wrll be necessary and mstead of the road. descendmg to the flats, it will remain at the same o

’

. Re-ahgnment to the north Jormng the exrstmg road will be necessary but is not consrdered

o a problem In general the road alrgnment cannot be faulted although in a few instances

-re-alrgnment may be beneﬁcral to erther strarghten or reduce some steeper grades g

The road is generally in good granular matenal and drams well except in one area between .
8 km and 10 km. Thrs crossmg should be either tnestled or culverted and cleaned out

.on both sides of the crossmg 10 ensure a proper ﬂow of water The above is a minimum

(112220 Pre-feasibility Study) . 14
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- requlrement for a construcuon road except for any minor re-ahgnment whlch can be camed '

o "7<out pnor o producuon haulmg

, For producuon haulmg we recommend truck passes be consuucted every 5. kms so that

product haulage w111 not be- compromlsed w1th other- trafﬁc when the constmctmn road

i upgraded to an all weather productron road

12
': "'Several power supply optlons were bneﬂy rev1ewed and none of the opuons for power
K 'generauon were concluswe for vanous reasons but further mvestrgatron and study is
i"recommended PR " R ‘
' a_) _vMouth of-Mme Coal Frred Generauon ' ' '
L Capltal cost. transmtss1on dxstance emxssrons o atmosphere penmttmg
Durmg the" formal feasrbxhty study the coal ore body w111 be re-mvesugated as the
- potential for such” as 1nstallat10n is very real '
" b) ‘Run-of vaer hydro power generauon (3 locatrons) :
'-Dam would be requlred capltal cost transmission dlstance, permrtttng
Ttus optlon w111 also be reconsrdered as there is ample water ﬂow in elther of two
rivers. - : : . . .
C) Wood Bumlnnglesel Co generatlon
Capital cost emlss1ons to atmosphere perrmtung
ThlS optlon is- caprtal mtensrve but the vast amount of - scorched trees makes the
. concept attractrve L
" The preferred Option at this stage m lieu of govemment participation is diesel fired power
'ﬂgenerauon The waste heat from the generator(s) would be used for facrhues heatmg,-
. process heat requlrements and preheaung of mine ventxlatlon air. '
(112220 Pre-feasibility Study) --©* .15 -
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7.3 Mine ’F.acilitles. ’

‘Mine facrlmes nequrred for open plt operauons w1ll genetally be provnded by the open p1t
j contractor a.nd included in the contract muung cost estimate. Water, fuels and major shop
. repalrs wrll be avaxlable from OWNER provrded fac111t1es . g
Facilities for undergmund mlmng mclude thc followmg
' Hmst and Headframe g '

. ‘Hoist and compressor bulldmg
- Headfmme v C
‘-Mine Facilities-' -

5 Ofﬁce. dry, ‘mine engmeermg complex (to accommodate 100 underground and 31
mill employees) ‘ :

.. Fanand a1r heater bulldmg
N --‘, E_lect_ncal substatlon. | ‘
B e 'P_ump ;dlscharge lme
| - Fresh :»yater supply.

" - Fire pmtection:vsystem.; X
74  Housing

: As the MEL Property 1s in a remote locatlon lt 1s planned to. uuually prov1de 2320 man -

camp, mcludmg commlssary and recreanonal facrlmes, for construction workers. mine. . -

: development workers and mme operatmg personnel
On completlon of constructlon the camp sne will be reduced to a 150 - 160 man camp

e for use by mme development and operatlng personnel erung personnel on. singlé status
. 'w1ll be prov1ded accommodanon at the mme s1te. mamed personnel will be accommodated X

(112220 Pre-feasibility Study): - 16
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in Watson Lake{ Watson Lake 1s a commumty of approxunately 1500 persons with
excellent recreational and educauonal facxlmes The town has a number of serviced lots

; avatlable and should the mine go ahead 1t 1s suggested that Barytex cons1der taking -
' opuons on some 20 - 30 of these lots and make an 1nterest free loan to quahﬁed personnel

" 50 as to encourage constructton of thetr own homes

- The attracuon wxll be that the operatmg company prov1des 1nterest free loans to prospectwe :

home owners which are mtended to support

a) House purchase, or

75 Tlansp_g rtationi

‘ b).f_House butldl_ng_, or -

c) Mobile .home purchase, or h N
3 'd) "Mobtle home relocatton and
) ‘Lot purchase

~ This conccpt is the most capttal effecttve and prov1des the least amount of admuustmtlve

headaches to operatmg staff

B Durmg constructlon it 1s expected that a number of varymg 51zes of conttactoxs will be_
workmg on site at the same time. Local contractual personnel will most probably travel
by plckup truck. or mini bus to and from the site. Non local constructton contractors are

expected to ﬂy pexsonnel to Watson Lake and provxde a bus serv1ce to and ‘from the site

e camp 1o the airport ona datly basis. o

E . The housmg phtlosophy determmed for pennanent mine personnel is that mamed pexsonnel
: _f' 'w1th fam11y will .be located m Watson Lake and s1ng1e petsonnel located at the mine camp ,
. The expected shlfts will ‘be ten -days on s1te and four days off. Two transportatton options o

. are avaxlable one by bus from Watson Lake to the mme sité, the other by plane In.

' d1scussron wrth chartcr atrcraft operators they are conﬁdent a regular schedule flying from

(112220 Pre-feasibility Study) ~ * - 17
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7.6

Watson Lake to the mme could be achxeved throughout the year The month’ of October

however is the. worst ﬂymg ‘month and a regular ‘schedule could be: compromlsed

‘. Nevertheless, the. preferred ttansportatlon ‘method for shift changes would be by plane on
a regularly scheduled: bas_»rs with a‘bus backup- for emergencres or non-ﬂya_ble weather.

- Present concepts relanng to caprtal and operatmg costs are that all haulage will be by

hi ghway trucks.

_Watet. Supply and Treatment

Potable Water

' Potable water will be provrded for the camp and other butldmgs by means of an msulated
o -and . heat traced storage tank - supphed by water. wells. . Well locattons are as yet to be A
‘deterrmned and the number requlred will not. be estabhshed until the’ ﬁrst well ﬂow and -

recovery is measured and water demand establtshed Ttis proposed that- a test well and

B other productlon wells Aif necessary, are drilled pnor to constructlon and. estabhshment of
: the mine camp. " The type of water treatment wrll be. recommended after water samples'f
“have been taken and tested from the test well

- Mine-and Process 'Wate'r

‘For mine and 'process '“}a'térf’ it is proposed to construct a dam 'across the creek upstream

.from where it enters the property to the west -of the open pit. . Thrs will control water |

o “m the pit and prov1de a controlled water source for process water requrrements in the

‘mill and other areas. . Water will be. pumped from the creek feservoir to a 100000 gallon' ) |

L ‘msulated and. heat traced water tank located on the mountain srde above the mtll Supply

from the water storage tank it w111 be a grav1ty feed to: the mill and other bulldtngs 'I'he
type of water treatment necessary will be estabhshed after samples have been. tested
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7.8

. ‘_Ei‘re' Wat'er

: For ﬁre protectlon 1t is proposed that 33% of the process water. tank will- be’ dedrcated _
10 ﬁre protecnon and supported by a dedrcated system from the raw water storage dam

General '
" All water reticulation will be via surface run, heated "utilidors”. -
Survey -

 Site survey location work to-date’is to 'eiploration geolog'ical’st'andards linked with existing . -~ -
contour maps. Prior to the onset of design work, site survey control’ must be established

and eventually. hnked to terntonal geodetlc, Forestry, Department of Mmes and Department

of Hrghway control gnds Surface control will -be’ established by SSW ‘The mine

engmeenng survey control and day to- day mine surveymg will be done by the OWNER. .

Day -t0- day construcnon level : surveymg w111 be camed out by CONTRACTORS as part_',_
of the1r contractual quahty control obhgatlons SSW will prov1de accurate survey control
‘such as conveyor centre’ lines and will’ check the CONTRACI‘ORS’ surveytng as part of

their quahty assurance obllgauons As per. mdustry practlce, SSW s checkmg wrll not
relreve the CONTRACTORS of therr contractual responsrbxhty in that- negard

Sewage Di_sp'osall’

’ -‘Sewage dlsposal will be by sepnc tank and dlstnbunon ﬁeld located to the south east of

the mill and camp The septrc tank and drstnbutron ﬁeld will be constructed in accordance a

. with apphcable burldmg and health code regulanons and will ‘be sized initially to _
o ;-accommodate a. 320 man camp and ancrllary facrhues " This wrll be adequate for the |
h 'permanent mrll and camp operanons as the carnp size will be reduced from 320 to 160.

for the pennanent mme employees Modrﬁcatlon to the dxsposal system will not be -

requlred for. the permanent facrhty except to connect plpes from the ‘mill and equrpment -
shops when operatlonal o

. (112220 Pre-feasibility Sdy) = . . 19%
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710

Permits o

-The followmg act1v1t1es wrll be performed in developlng the MEL Propeny for whrch :

some form of perrmtung or mvolvement wrth a govemmental agency will be requrred

. -'"Up’grad’e haul ‘road creek‘ ; drainage ('and river crossings‘.v |
- Loggmg for plant srte and mlscellaneous road re ahgnments
‘ Plant site buxldmg, construcnon camp, sewage treatment and sohd wastes dlsposal.
e Temporary and pennanent fuel storage and drspensmg
Dams for mine process water.
':_ - Fr]lmg of swamps and lake wrth excavated mine matenals

, - Tarhng dams

- Open prt and underground mme dewatenng

- Exploswes magazmes |
s Radlo telephone and surface VHF radro network
- Em1ssrons to. atmosphere for power gcneratlon
i Water storage and treatment \
: ST Process plant hquld efﬂuent(s) dtsposal and handhng
- Slte dramage mcludmg leachate momtonng

s Yukon Parks Depanment (road)

"-L'and Claims, :

Indlan and Nonhem Affarrs Canada Watson Lake Drstnct provrded the ﬁeld mvesuganon
~'team with. reference maps. showmg regtstered ‘Indian Land Claims- to-date On revrew of
the - mformatron provrded there are no Indian land clarms on the MEL Propeny or the

(112220 Pre-feasibility Swdy) . 20
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VA access road The ‘present - haul road. leaves the Alaska Hrghway appmxrmately .6 km.
' “msrde the Bnush Columbra border.. If the road were to start in.the Yukon rerounng

- would be- necessary 301mng the Alaska nghway approxrmately 4 km to the west of the

R present access Although thls would be. possrble another creek crossmg would be requxred

711 '_"Fuels‘StOrage'_and"Dispensir“ig

- and the road relocated through a wet and marshy area - Further, there is a site specrﬁc
“Indian land clarm on Scoble Creek the" area of whrch is not known at present and whrch
) the relocated road would most probably. have to cross From a locatron pomt of view, it o
_is not recommended to pursue th1s rerouung ' '

A fuel “oil storage and dlspensmg area wrll be constmcted to the south west of the . mtll

' -'J;*The storage area will be encompassed by.a contamment berm m case of sptllage

The storage area wnll contam the followmg fuels

- Diesel _oilsfor mine generators.

- Diesel oil for mine equipment. -

ERR Diesel oil fortempdrary) generators.'

T Gasohne for surface transport

- Heatmg fuel 011 for construcnon and mme camp, kttchens, tratlers, and refngeratron :

facrhtles

B Possrbly ‘propane vt“or_,.miscellaneous"he'ati_ng..'purpose_s; :

'A:dlspensing faCility: will-be located adjaCent to the_stora_ge' area.

rﬂ.u,_ In order to mtmrmze capttal expendxture the vanous bulk fuel supplrers w111 be requested 5

to tender on the followmg basrs

' -"a) Tank farm supply and mstallauon free of charge to OWNER

) b) Fuel dtspensmg equtpment supply and 1nstallatton free of charge to OWNER

(112220 Pre-feasibility Stdy) < . 21 .
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Q) :Supply of constructlon ) and pre productron fuels R S
d)- ‘Supply of productron fuels for ﬁve (5) years

e) ff',Barytex ownershrp of a11 tankage at the end of the mme lrfe or twelve (12) years,
- jwhrchever occurs: ﬁrst . . _ :

© 712 Explosives .,Stora‘,'ge“and Dispensing -

‘ It is proposed that the’ open pit mmmg contractor 1s respon51ble for provrdmg explosrves
fstorage and drspensrng facrhtres as requrred for open pit mrmng The cost for these
‘facrlmes is 1ncluded in the contract mrmng cost estlmate '

B ; ‘Explosrves storage and drspensmg facﬂrtres for servrcmg the underground mmrng operauon -
are mcluded as the owner s responsrbrlrty and accounted for m the underground mmmg

- .._.“srtuated approxrmately 3,000 feet north of the mme '
713 'Si'te.Dralnage

The srte wrll be nnged wherever possrble w1th drarnage drtches mtended to catch normal
:_,lrun~off water and lead it-to. exrstmg water courses Internal site drarnage that ‘has tlte"
: L potentral for - contamrnauon mcludmg mine dewatenng efﬂuents will be fed or, pumped
" to the tarhngs area As noted elsewhere in’ this document, leachate contammatron of

, gmund water wrll not be a factor There will be no untreated tarhngs area overﬂow o

.'I'he srte wrll be equrpped wrth a mrcrowave lmk for telephone, telex and telefax‘_

”commumcatton A 'VHF emergency radto link W1th the RCMP and Forestry should alsol
) }‘be provrded In addmon SSW recommend that due to’ dtstances and vanety of acuvrues

‘(112220 Pre-feasibility Smdy) ¢ 22
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on-site, - especxally dunng the ﬁrst six years, a.ﬁve S) chaﬁnel UHF radxlo system be
e unhzed for on-site commumcanons The ﬂve (5) channels w111 cover

a) Con'stxjueti'on,
. b) Open pit
c) 'AeCeés road
:“ vd) Underground

-e) Safety, secunty, ﬁrst a1d medevacs

" A hard wire und_er"grei'ind. edmmixnjcaﬁens netwerk for ihe'fac‘:illity;ha‘s also been f)rovided.

| (112220 Prefeasibility Study) - - 23
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80 _CONSTRUCTION |
8.1 Prelrmmary Development Schedule o

| The preliminary- development schedule (Exhibit "8.0") shows a construction period of . 19 '
months for the mill and 1nfrastructure and a further. 10 months for contrnumg mine

development and mlmng mfrastmcture The durations, do not include engmeenng time for _ -

permitting and mfmsn'ucture requrrements which we ant1c1pate 10 be in the reglon of 4 -~
"6 months pnor to- month one as shown in the schedule ' S :

* - In planning the schedule, we have taken mto consrderatlon rest:ncnons in makrng numerous
o icrossmgs of the” Coal Rtver wrthout a permanent bndge We plan to replace all road
creek crossing w1th bndges or- culverts and upgrade the road to constmcuon haul road
standards, prepare permanent bndge buttresses, 1mprove alrstnp, dnll water wells on s1te
‘and ‘prepare -the. site for a constmcnon camp inthe fall Dunng the month of January
crews ‘will create an ice” bndge over the Coal River and haul in'a constructlon camp and
enough supplres and- equtpment to proceed wrth constructton unttl the permanent bndge
s constructed and operational. '

Sprmg and summer months wrll see ‘site. and semces development and burldmgs closed
pnor o onset’ of the followmg winter months. Process and equipment installation will

L vproceed unhmdered from -weather condmons dunng the wmter months until pre-
| commrssromng On ﬁnal plant commrssromng, part of the constmctlon camp will be

e drsmantled and removed leavmg a mrmmum camp of: 160 for mtne workers

8.2 Constructionf?Ph'ilosophv

In keeping with the spirit of involving local 'industry to- the maxlmum extent possible, it"

1S proposed to contract out pomons of ‘the work in packages s0 as to attract local

contractors and supphers Smaller contractors local to the Watson Lake- area will, for the |
“most part, have non-umon labour. Practrcal considerations ‘may dictate that the process
_ plant contractors w111 have Bnt|sh Columbra Trades Councrl ie. umon labour S

(112220 Pre-feasibility Study) .~ 24 .
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Shch’ considerations address sufﬁcient 'numb‘ers of skilled tradeSmen harmony o'n site, and
S0 on SSW ‘will manage the constructlon work ‘budget and schedule as well as qualrty '
.. and quanuty control ' : :

It is- expected that the engmeer w111 provrde process quahty control and assurance in co- |
' ordmatmg the selected vendor and cllent operatrons staff pamc1patron m the work leadmg

up to mechamcal completron and precommxssromng

The schedule allows for the client provrdmg ﬁnal commtssnomng and start-up leadershrp ‘
. wrth the engmeer and selected subcontractors ass1stmg as requrred

| (12220 Prefeasibility Study) 25’ -
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'CAPITAL AND OPERATING cosrs ..
»"Mmmg S '

. Capltal Cost .~
- The capltal costs for mmmg are based on budget quotes recelved fmm mining contractors

- and equlpment supphers Shaft and pnmary rock development is completed by contractors
‘The followmg are umt rates used for rock development . ' '

Shaft 67mx28mx 270mdeep S $.2,330,000

290mextensron C e $2,513,000

SCOOptram .he'adin'gs -\4(,.3,m' X 3'7 m . - e ’$ 1,9lQ/m -
. Réisebpre‘h‘ﬂeé’ ore pass 3.0 m diameter 8 875/,
Raise bore holes, ventilation 4.5 m diameter © . $ 1,400/m

.. Rock Wofk ﬂSi?Sh'iDg, station exceyat_ion L $_‘12'_0/m3_ :

 The underground rock work development requrrements are listed as follows ,'
o ROCK DEVELOPMENT REOUIREMENTS '
L Phase 2. ;

North ramp (pit). 300 rﬁeﬁéﬁ B

‘Shaft 10 640 elevatlon 270
. Vent nses L 480‘

Orepass 150 -

‘CR/Pump St - * -

760 Elevation: B
- Main X-C o185 - S
CFWDL .40 Typicel"'level development
. Draw Pts. S 90 Typ1ca1 level development
Sill ramp .. . 100 Typlcal level development '

(112220 Pre-feasibility Sdy) . 26
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710 Elevatlon S
| _V“"‘Mam X c 13
" Level development C 640

7660 Elévation' T
CManXC 75 et
* Level development', 640 -

- Phase?}:

Shaft 0 340 clevation 395 B
" Vent Rlses LT 580 |
_ Ore pass ?:" o 205
©CRPump Sm. -

. 560 Elevation: i | )
‘Main XC b 35 Typlcal for each level' L
FWDr ff.‘r ~ 300 Typical for each level

Draw pts. B 60 Typical for each level -

sl ramp. . 100 Typxcal for each level .

, 46Q Ele\‘/ativon o ‘49'5‘
© 360 Elevation = 495
_ This rock Wdrk dei'eloprnent is scheduled- to bring phase 2 anid 3'of the project into
B producnon to maintain a producnon rate of 1 500 tonnes per day on a 350 days/year ba51s*
for the 10 year project duranon ' e ‘

B Productxon and developmem schedule and assoc1ated costs are 111ustrated in Tables 9-1 and
o 9 : _ g

(112220 Pre-feasibility Study) ~ -~ - © 27
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_ YEAR -1 1

Pl Open Pit = =~ 262
. Ph2 UG. - Upper
. Ph2 UG. - Lower

Pha'_se 2

" Vent Rises. 4.5 m- dxam
~ Ore Pass 3m diam. '
" CR/Pump Stn. 1440m*
- North Ramp 4.3m:x 3.7m
- 760 Elev. 4.3m’ x 3.7m - 200
710 Elev. 4.3m: X 3.7m
‘ 660 Elev. 4. 3m x 37m .

Phase 3

Shaft 6.lm x 2.8m -
- Vent Rises 4.5m diam. -
... Ore Pass 3m diam. -
" CR/Pump ‘Stn. 1440m® -
560 Elev. 4. 3m x 3.7m
460 Elev. 4.3m, X 3 7m
- 360 Elev. 4.3m x-3.7m

2‘

‘ 262
262

- Shaft 6.1m x 2.8m"~ 270 -
480
150
300
625 . -
: 500

'.3

262

22

(112220 Pre-feasibility Study)
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. PRODUCTION AND DEVELOPMENT SCHEDULE

.~4 |

26

499

215
oims -

A;A.S : 6

| }_5;2_5. 29

295
- 580

o’

o : ‘205. .
495

PROJECT PRODUCTION SCHEDULE (K TONNES) :

431

94 525

UNDERGROUND DEVELOPMENT SCHEDULE (METRES)

495

525 55

495 -




v i g

- — \‘\\\\5,‘ SANDWELL SWAN WOOSTER :

Heading - '

“Vent Rises
Ore Pass . °

CR/Pump Stn.

‘North Ramp
760 Elev.
-~ 710 Elev.
660 Elev..

~ Vent Rises

Ore Pass -

"~ CR/Pump Stn.
- 560-Elev..
460 Elev.

360 Elev.

TOTAL

1

TABLE 9- 2

23

672

131

382

382

573
med
955

173

2743 955

. (112220 Pre-feasibility Study) '

525
1366

_-_.4'_ o 5"

(525 1366

29

A UNDERGROUND DEVELOPMENT 'COSTS $K

61 ""_-8 |

812

179,
173

945
. 945

1164 945 945

- 945

210
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- Prices were recerved from ‘various supphers of used mrmng equipment. After applying
factors for recondmomng, dehvery and. 1nstallatron .the. esumated cost 1s summanzed as
follows ‘ ‘ '

- Horst and Facrlmes ‘ 8§ 928 000
-, Includmg Hmst, headframe, skrp-cage, loadmg stauonl compressors
Underground Equlpment ) i '1 s 1600000 |
-‘Includrng. Pumps, fans; " air’ heater mobrle equrpment cmshmg N.B.. underground -
. crustung capital expendrture 1s scheduled in year two (2)
O@rating Cost

Operatmg costs for mrmng are based on contractors quotatrons for open pit mining and '
- on the basrs of 2- 10 hour shrfts per day, 350 days per year

.Contractors quotauon for open plt mmmg is $ 8. 00 per cub1c metre of rock .Cost per'
tonne of ore produced at the open prt operanon is: ’ S

'Total material mmed - 1, 803K m
- Cost @ $ 8.00/m* . $ 14424K -
Tonnes of ore produced o 812K tonnes

- Cost. per tonne R _17.76/tonne '
The performance for undergmund mrmng by VCR and raise stoping methods is expected__.
to be-15 tonnes per man shlft (mcludmg all labour and staff assocrated with the mme)» .

‘Average labour rate 1s esnmated at$. 19 per hour Mmmg cost is calculated as follows L

Base labour o $1900

 Fringe benefits 23 6% _':; o448
Overtime. allowance 8% ..1.51
Bonus 20% S - 3.80
. 'Labour Cost ~~$ 28.80/hour
(112220 Pre-feasibility Study) ~ . 30 .

- on consultant expenence for underground mrmng Itis assumed the mine would operate :
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. Milling

92 ‘.
S Capital Cost- el

Labour cost per shift .*

10 hrs. @ $2880 $288

Labour is 60% of total cost ) f‘

Total cost $ 288/0.60 = $ 48O/sh1ft o

| .,Producthty is 15 tonnes/man sh1ft

Mmmg cost per tonne $ 480/15 = $ 32 00

' Capttal cost f°r a mill Capable of. 1,500 tonnes per day producuon rate ‘with three- (3);5:
’ stages of ﬂoatauon producmg zmc lead and ‘barite concentrate ‘was based on consndenng“..
.- the costs assocxated thh recently constructed base metal mills producmg a sumlar tonnage

:‘,Costs ranged from- $ 12 mtlhon for a prev1ous1y operated mill in good condition-to § 42 -

mﬂhon for a new ‘mill. It is esumated that $ 35: mtlhon of caprtal would be adequate for

L construcuon of the concentrator 1nfrastmcture and fac111t1es as 'described by . the ﬂowsheet

111ustrated in Drawmg 6-1.

Operating ’Cost

Further detalled study and pllot scale testmg is. requlred before an accurate operating cost

can be esumated M111 operatmg cOosts, dependmg upon ore charactensucs and mill

N i c1rcuxtry can- vary from $10. 00/tonne to $ 15/tonne ~The ore from the MEL deposit is
expected to be relatwely easy to mlll and operatmg "costs have therefore assumed obe
"-at a lower level of $ 11. 50/tonne ' T ‘

The mill operating. costs are based on. the followxng manpower .

' Labour Category
- ’Superv1s1on -4

‘Operators . 22
' 'Mai’ntenance : 7
Miscellaneous .-

(112220 Pre-feasibility Smdy) . T
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. 'QCrushmg ' ,
-Gnndmg and class1ﬁcatlon

Filter -~
. 'Tallmgs
‘Stockpxlmg bante

. 93 _lnfra'str‘ucturei»

032

’ Probable'distri'bution"of_ co_st_sprorated from 1,100 tpd operating .,plant.a’re as _folloWs:

.8 l;3§/tonne‘_“

3,07

Floatatxon . 1.22'
Concentrate handlmg 122 ,,
Thickening 097 .

187

s 1s0

, ,Due to. the locauon of the property, the development wnll be wholly self—sufﬁcxent in tems’ -

P o

[P

~ of temporary (constructlon and earher pre-producnon) and permanent mfrastructune . '
Wherever posmble temporary 1nfrastructure will be melded to permanent facxlmes in order '

' : that: capxtal expendlture is’ kept 10 a mmlmum ~The descnptxon(s) and pncmg of the above

- are shown elsewhere in tlus document but: the vanous elements and cost’ centres are hsted

e e v,

PESSNETY

- . . ot o, wanes

_—*"\‘ .. :

"~ as follows

Diesel 'electrical ‘-power generation -

" Electncal power’ dlstnbutxon
, Fuel storage and dlspensmg
?'Sxte accommodation |
" Site, offices, shops and’ wanehouse
: '_Water storage, treatment and dxstrlbutlon
: ,‘;Sewage d1sposal and treatment

Access and site roads o
Alrstnp

f _Commumcattons o
- ,Exploslves storage'
~ _Transportation

© (112220 Pre-feasibility Study) - -~ - 32
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.94 _Egrgineeﬁng and Construction Managerent - -

e

SSW *recommend the - prOJect management phrlosophy be the classxcal Engmeenng, '

: »Procurement and Constructton Management (EPCM) concept The concept in SSW terms
.is actually an OWNER/ENGINEER mtegrated tearn wrth the OWNER prov1d1ng guidance
) '(checks ‘and balances) dunng the conceptual and- ba51c engmeenng programs, negulatory' '

. ~ bodies halson efforts, operatron parameters development and for commlssmmng/stan up

S procedures SSW w1ll provrde all detalled desxgn, full procurement s1te superv1sory,

"constructlon contract wntmg and admuustratwn perrmtung and documentauon serv1ces

o As. noted elsewhere the construcnon phllosophy wrll be to utlhze local contractors
_ expemse, serv1ces and matenals to: the greatest extent pos51ble w1thout sacrificing quahty'
} “'of product All s1te consu'ucuon and mine pre—producuon personnel wxll be housed in a
camp (ATCO type) adrmmstered by the’ EPCM team. Each contractor wrll be nesponsxble'*
‘ for transport of his employees Construcuon contracts w1ll be packaged into ﬁnn pnce :

umts m keepmg w1th engmeenng and procurement schedules local experuse and capltal

’ cost con51derat10ns

' . Open pit pre-productton and operauon shaft smkmg and underground development wrll '
E be by contractors ,The work 1tse1f will be supervrsed and admuustered by the OWNER o

| 'SSW recommend that the EPCM work through fea31b1hty be admlmstered by OWNER on

a relmbutsable target esumate basxs "For the capttal expendtture, desngn construcuon phase '

- SSw recommend a ﬁxed fee with’ mcentwes based .on, the “capital budget estimate. A ﬁrm’:
i ' pnce, tumkey approach is. not recommended due to the risk momes requtned Wthh will
“ also amﬁcrally unbalance the capltal esumate

(112220 Pre-feasibility-.:s‘mqy):j o N 33
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95 . Camtal Cost Summ ﬂ

) Mme Facrhnes L
General

Access road " )
~ Site grading, dams; air stnp, s1te ‘
ground water momtonng k

Sub total

Ore Handlmg, Crushmg and Screenmg

Oreh_andlmg, crush‘lng, vand\ screening

Sub-total
' “'Procejs_s Plant -
Gﬁnding
~ Floatation -

Solid liquid separanon ;
Concentrate drying, regrind, bagging

B Suoitotal .

L ~Ah¢i11a"fy Faciiities -

~ Equxpment mamtenance shops
. Mill shops- - .
- “Explosives magazmes ‘
Mine dry and engmeermg ofﬁce
First aid, security, safety buildings
Tank farm and dispensing =
Water storage and treatment - -

Camp and recreational facilities, sewage i{? E -

~Main sub-station and drstnbutlon
Communications-
Generatmg Station and Renculanon

o Sub—total

(112220 Pre-feasibility Study) - . M

Product storage and 1oadout and burldmg. e

" CDN..
L2200
1500

3,700

4,500

4,500

- 1,200
.~ 1.900.

900

- 2,600
6,100 -

12,700

300

100
900 -

. 100
100 -

- 300

1,200 .

- 600
100
2,600

7100
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N Indirects

'Off-srte housmg .
. Engineering and. pro_]ect management :
+ Catering’ :
.- Insurances
~ a_-Transportanon
o Temporary construcuon fac111t1es o
r Capltal spares . '

N f;Su_bi-total: ,

Totai Mine ’ineilitiehs" ‘ A

~Mine Development and Owner Costs -
~ Owner’s costs -
Hoist headframe

Underground equipment -
Pre- productmn underground development

z

' Totai Mine 'Development and ane_r’s-Cos_ts o
Total Pre- productxon Cost 'A

- Workmg Capnal

(112220 Pre-feasibility Stdy) 35

400
4,400
" 1,600
100
. 300
200
1600

7600

$35600 .

1,500

4100
5,400

$ 11,000

46,600

_’ fGRAND TOTAL 'PRE- PRODUCTION COST, PR

H
Nel
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MARKETING *

' From drscussrons and enqurnes it appears that the bante market in North Amerrca is faced

with a: srgmﬂcant amount of over-capacrty A number of- consohdatrons wrthrn the barite
industry rn the last several years has been made. In 1987 there were 29 bante producrng'

" locatrons in North Amenca One of these plants ‘the barite plant of M-1 Dnllrng Flurds '

: Canada Inc. at Watson Lake, was not operatrng but two: plants in- Alberta had a capacrty;

© of 165,000 tpy.”

- The total Canadian’ bante market in 1987 and 1988 was about 40 000 tons per year The

total UsS. market in 1988 was about 2 million tons, of whrch 400000 tons was produced .
in the US. The six - leadrng compames supplred over 90% of this bante The ‘major 2

" companres are in'the dnllrng ‘mud busrness and normally 90% of bante goes rnto dnllrng. |
_mud. Smaller producers sellrng their. bante to major producers often need to do s0 at a:_"
'drscount The delrvered pnce mto the’ U S for a ground dnllrng mud grade barite rs'

: around$70perton(US) ' ' '

' .World productron of bante is - 1988 was approxrmately 46 mrllron tons. 'I'hrs rs

o srgmﬁcantly below the estimated world productron of 8.8 mrllron tons'in 1980. China is

the major supplrer of crude “barite to the US.. As dnllmg actrvrty around the world

increases, there ‘will be ample capacrty to meet the future supply, provrded that the plants
have been properly mothballed o enable therr efﬁcrent operatron

In the short-term the bante market does not: look good In the- longer tenn dnllmg for - '

. oiland’ gas in the Beaufort Sea is expected to increase whrch would rncrease the demand.

for bante Any plant constructed in the Yukon would have a natural advantage for anyl‘ '

-'_work done iin. the Arctrc or Alaska itself.:

(112220 Pre-feasibility Study) 36
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- For purposes of this prefea31b111ty assessment, it is assumed that. 20 000 tonnes/year @ $
100 (Canadlan) can be marketed The expected increase 1n gas and 011 dnllmg actmty :

-consnderable increase in bante demand It is assumed that Westemn Canadlan demand will

’ increase and Barytex s market share will-also increase to prov1de good up51de potennal -

. for prOJect economxcs N

| (112220 Pre-feasibility Study) . . - 37

© . (Beaufort and N:E. British Columbla) during the mid to late 1990’s will result in a
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-

- Summag{

ECONOMICS _

o

- -Before tax Intemal Rate of Retum 43% based on the followmg

i Ore provxdes anet smelter- retum of $ 80.00 per tonne at the mine based on Lhe followmg

'fgrades and ‘metal prices:. T P o

C ,Grades L S Metal pnces

Lead =~ 2271% - lead $ 51/b.

. zinc . 978% : - - zinc § .90Ab.

o ;Bante B ‘_if‘ 352;36%, h bante $ IOO/tonne S B

_Fmancmg optlons, for example a $ 20- m loan repald over a ﬁve (5) year penod would
result in 1mproved pI‘O_]eC[ economxcs up to a potennal before tax IRR of 53%.




cs

’l R \y ANDWELL SWAN WOOSTER ~—— i Rty S » s

s,

T
L]
)
1]
]
]
1]
.,
L]
]
1
1
L]
]
1]
1
1
1]
]
L]
]
L]
.
L]
L}
]
1]
1]
1
]
»
1]
]
?
1
(]
1
t
1)
1]
(]
1
1]
*
’
*
]
]
]
]
1]
¥
1]
]
]
1
1]
[}
]
\
1)
1
]
]
]
L]
1]
1
1
L]
L]
L
’
1]
L]
]
1
]
L]
Vo~
4
]
]
13
]
'
t
]
]
L]
L]
]
1]
]
)
(]
L
L]
]
]
i
1]
1
1]
1]
¥
+
]
[}
]

_PRELIMINARY PROJECT ECONOMICS * -~ . . =~ = o~ ¢ © DATE: 31ST OCTOBER 1989

M WILL - "+ . Reported in @000 .

' : REVENUE ~ 20960 42000 42000 41.2_009“4‘2900 /42000° 42000 - 42000 - 42000 42000 398960

|_CAPITAL-COST 31650 11332, 5755 2079 525 3879 1164 - 945 945 945 59219.
OPERATING COST . 7273 18287 18287 21680 22050 22050 22050 .22050 22050 22050 . 197827

* TOTAL COST " 31650 18605 24042..20366. 22205725929 23214 '22995--22995 22995 22050 . 257046

NET CASH FLOW °  -31650 2355 .17958 21634 19795 16071 18786 19005 ‘19005 19005 19950 - 141914

IR 42,711
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CAPITAL & OPERATING ‘cost PROPLLE . o DATE: 31ST OCTOBER 1989
J nxnz HILL - Aj' PR “ 0 ' Reported in @00

. R . . P I S
e L e r T T L D TR R L LT LT I S el d bbb ALl S b ettt bde bbb b i St

CA?I'IAL COST o B “ B A e :
. Shaft = . : 00,2300 . 0 ) 00 2513 M0 - 0 -0 - 0 0 - 4813
UG Development - 0 : ’ 0

‘Sub Torall 0 2682 2743 995~ 525 3879 . 1164 . 945 945 945 - 0 .. 14823

UC Bquipment . - . O 0 :108 108 .-“0 .0 .0 0 . 0 o o . 2168
Hoist / BF . g 0. 0. 1928 o .0 0. o6 .0 o o o 1928

Sub Total e o 301z 1084 o S0 0 o 0 o o 409
Hine Pncilitien . ] | “ - - ‘ | R 5 | : )
Mill & Infrantructure 129000 - 6600 o N 0 0 0 o 0o o o’ 35600
Owners Costs i 750 Liso- o 07 o :q. 0 o o o o 1500
’V:rking Capital 1spoT\ 1600 o .0 0 o o o o o o 3200

TOTAL CAPITAL cosT 31350 11632% S755. 2079 525 3879 1164 - ‘945 945 945 - 10 59219

" GPERATING posf. AN T e mE S
. Pit Tounes o 0 . 262 262 -262- 26 0 . . 0. 6o .o .0 . .0 - 812 °
@c/t 817.76 0 - 4653 4653 4653 462 o o° o o o 0 4
Sub Total 0 4653 46s3 4633 462 0 0 0 0 Yo 0 1es21

UG Tommes. . < .. 0. 0 262 262 -499 525 525 525  S25 ' 525 525 4173
@ e/t $32.00 0 O 838 8384 15968 16800 16800 16800 16800 - 16800 16800 133536

Sub Total. 0 0 838 83e4 .15968 16800 16800 16800.°16800 16800 16800 133536

‘| W1l tommes - .+ i 7.0 262 525 's25 525 525 525 . 525 525 - 525 525 - 491’

“ @eft $10.00 ©0° 2620 5250 5250 5250 5250 5250 - 5250 5250 5250 5250 49870

. sub Total 770 2620 5250 5250 "ﬂsto 5250 5250 5250 --5250 5250 5250 - 49870

-------------------------------------------------.—.’-’---------.-----------.-- ---------------------------------
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RECQMMENDATIONS o

. .jl: 2.0 .

‘Conduct an m-depth marketmg study consrdermg mtematronal smelters and combining -
shrpments wrth other compames ' |

_Conduct metallurgical testing and chemical. anal"jsis of both concentrates to address’
mercury content, and other potentral deletenous elements whrch may contrrbute o a

' ‘[potentrally fatal. ﬂaw

'Fu,rther d'riﬂing to deli_nea:te,reserves"and'hig_h_eraore grades. R

Investrgate federal and provmcral (Yukon B. C) agencres for rnmmg tax benefits and/or

‘.other forms of assrstance ‘e.g. power generatron ﬁ-,
.Reﬂne_the prefeasibility' study in keepiri'g with' t_lie' foregoing recommendations.

'Undertake further metallurgrcal tesung wrth samples taken from forthcommg dnll

program

f!Undertake a “soils - drrlhng and samphng program at feasrbrlrty study level for '

envrronmental purposes, €. g ground water regrme

.‘ Investrgate to determme rf the access’ road and mfrastructure costs can be shared wrth

* other multi use areas in the regron

_Eventually commrssron a rock mechamcs study to reﬁne blastmg pattem examme shaft
\VCR :and’ tunnellmg stabrlrty ‘

(112220 Pre-feasibility Swdy) ~~ ~ 39-
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130 EXHIBITS .
10 Prelir_n_inary»Ggéix:érél Lay'olft, |

20  Longiudinal Section . © - -
. - Drill Hole Intersections -+ -~~~

30 Open Pit and_j‘Was;t:e Dumpl,i
. 40 VS‘chervn.atic Shaft Secﬁdﬁ, . _
50 chﬁematiq ..I.evél_%l_'?lzin/St"Qpi‘ﬁg' Method -

60 Propcé'Sed MlllFlow Sheet S |
70 Barite Flow éheet | '

" 80 Preliminary Development- Schedule.

© . (112220 Pre-feasibility Study) © . 40
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- WaterDam

DRAINAGE

oM

Pt

Water
- Tank /2D

water & O o
Treatment = "\
& Rumphouse~ L

=5 Security Gate

To.

/ [/ Alaska "

= DRAINAGE

; \Snv;i

~ PRELIMINARY GENERAL LAYOUT =

Coarse . . |
Ore Dump -

 WaterDam

/" DRAINAGE

/

@ Headirame

Upper
Tailings
Dam

DRAINAGE .

LT
A
¢

~ Barite
Storage Line & .
~ ‘Water Reclaim = -

""" - > Tailings Disposal &
- Water Reclaim

Product
Storage’ E
& Loadout - -

~ Lower Tailings Dam

- BARYTEX RESOURCES CORP.
~ 1500 TPD MILL.
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DWG 52

SCHEMATIC SHAFT SECTION 9950 N

PIT ORE .
© 812000 TONNES '\

| PHASE 1
U.G. ORE

SHAFT

2504000 TONNES - :

. SHAFT BOOTOM
640 ELEV.

»le

PHASE 2
U.G. ORE
1860000. TONNES

¥ SHAFT BOTTOM'
T AT 340 ELEV..

TOTAL ORE .

— 760 ELEV.

710 ELEV.

=1 cR$N.

. 660 ELEV. -

— INITIAL SHAFT BOTTOM

560 ELEV.

' 460 ELEV.

CR. STN.

360 ELEV.

FINAL SHAFT BOTTOM. :
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SCHEMATIC LEVEL PLAN/STOPING METHOD ELEVATION 660 ZND LEVEL
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- TEMPORARY PILLARS

" MAIN LEVEL

" SECTION - L_“_DRAWVP(,)INTSA

" 10000

s
1

£
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10100 N

10300 N

. RA.
“RSE

98000 N
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" 10000 N
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1500 TPD

| Taits.
| Thickener

Tails

, Secbndér‘y"

Crushing, Screening-
and F.O. Storage

" Barite E

" Barite
Filter

I Barite . .
Cleaner .

R0ugher a8

L iinc

Rougher

* Thickener

| Barite =,
? ‘Thickener - -

Bariteto -
Regrind

| Zn Fitter -
. ) - -" )

- Zinc.
_. Concentrate

Az

Cleaner .
d zn Thickener

To Mill -

Cyclone .

Lead
Rougher

* Conditioner-. -

. Lead

Cleaner |

LN A

A - ". ’

: Leadictéhcentraté "

 BARYTEX RESOURCES CORP.
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At the reqdest of H.S. Aikins, president of Barytex Resources
Corp., the writer and assistant Leo Loranger undertook a programme
' of line cuttinq and geochemical soll sampling on the Jeri area of
the Mel property, southern Yukon The.programme was to have
included prospectinq, but an early snowfall prevented the accomp-

lishment of this work

The writer and Loranger mobilized from Kamloops on 0ct 4

-utiiizing a Toyota 4x4 truck and reached Watson Lake, Yukon on oct .
A Bell 206B helicopter was used to mobilize to the property from

Watson Lake. Property work_commenced on October 7 and was completed
on October 13. The writef was absent from the orojecttfor 2 days

during this period'to work on the nearby Mel project.

LOCATION AND ACCESS

The ptoperty is located in southern Yukon Territory, 80 km|
east—northeast of Watson Lake. Access to the property 15 by _
helicopter, fixed wingvaircraft or by a winter road, some 50 km
long which joins the Alaska Highway at a point 77 km east of

Watson Lake.

PHYSIOGRAPHY

The base elevation at the property is 850 m‘and maximun

elevations range up to 1300 m. Topogtaphy is genefally moderate.
Forests include Stands o£ spruce,'balsam and pine, much of which
wvere burned in 1982. Near the Jeri; thick undergowth of alder,

- willow and buckbrush is eommon. The property contalns several

-1-
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small streams wvhich generally carry enough water for camp and

drilling purposes.

HISTORY

The Mel deposit was first staked by J. Melnychuk in 1967 and
optioned to Newmont Mining Corporatlion which conducted road work,
trenching and geochemistry. " Newmont dropped the property and it was
restaked by Melnychuk and optioned to Empire Mepgls Corporation
which was later renamed Barytex Resources Corp. Barytex optioned
the property to Granby Mining Corporation which drilled 18 dlamond
drill holes totalling 1952 m during 1974 and 1975. 1In 1976 st.
Joseph Exloratlons entered the agreement and completed geologlcal,
geochemical and geophysical surveys and 4054.2 m of diamond drilling
in 19 holes in 1978 and 1979.

In 1981 st. Joseph Explorations was renamed Sulpetro Minerals
Limlited and during the same year, Sulpetro dliscovered zinc mineral-
ization 7.3 km northeast of the main Mel deposit. The new showings
wvere named the Mel-East, but little further work was done on them.
In 1984 Sulpetro discovered the Jerl zlinc showings between the Mel-
East and the main Mel deposit (Fig. 3). Later in 1984, Sulpetro
built a new access road to the Mel property and bulilt an alrstrip
1.5 km south of the Mel deposit. 1In 1985 Sulpetro used the alrstrip
to mobilize drill equlipment to the Jerl prospect which was tested
with 10 dlamond drill holes totalling 1009.8 m. Also at this time
the Jerl showings were connected to the Mel area with a 5.5 km

cat trall. 1In 1985 Sulpetro sold its mineral assets to Novamin

om0



Resources Inc., which in 1987 completed 7 dlamond drill holes

totalling 2011.9 m at the main Mel deposit. 1In 1988 Novamin was

purchased by Breakwater Resources Ltd.

BEROPERTY AND OWNERSHIP
The property comprises 171 claims Jointly owned by Breakwater
Resourxces Ltd. and Barytex Resources Corp. under the terms of
agreements dated February 15, 1985 and August 31, 1989. The later
agreement grants Barytex an option to reaquire a 45% interest in
the property. The property ils located in the Watson Lake Mining

District and includes the followlng contliguous claims:
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CLAIM NAME GRANT NO. EXPIRY DATE

Mel 11-16 Y 22230-35 April 3, 2000
Jean 1- 4 Y 72731-34 April 3, 2000
Jean 5-10 Y 72961-66 april 5, 1998
Jean 11-21 Y 74418-28 Oct. 15, 1999
Wet 1 Y 83309 april 3, 1999
Vet 2 Y 83310 April 3, 2000
Wet 3 Y 83311 april 3, 1999
Vet 4 Y 83312 April 3. 2000
Wet 5-8 Y 83313-16 April 3, 1999
Vet 9-16 Y 83317-24 April 3, 1998
Wet 25-29 Y 83325-29 april 3, 1999
Wet 30 Y 83330 April 3, 2000
Wet 31 Y 83331 April 3, 1999
Wet 32 Y 83332 . April 3, 2000
Joe 1-2 Fractions YA45269-70 Aug. 13, 19917
Sov 1-6 YA28600-05 April 26, 2000
Keli 1-4 YA66842-45 Aug. 10, 1994
Jonli 1-8 YA66846-53 Aug. 10, 1994
Hose 1-8 YA66919-26 Aug. 24 1994
Kell 5-8 YA66927-30 Aug. 24, 1994
Jeri 1-8 YA66921-38 Aug. 24, 1994
Ralfo 1-7 YA66939-45 Aug. 24, 1994
Chungo 1 Ya66946 Aug. 24, 1994
Chungo 2-8 YA66947-53 Aug. 24, 1995
ott 1-8 YA66954-61 Aug. 24, 1994
Edy 1-7 YA66962-68 Aug. 24, 1994
Tomi 1-8 YA66969-76 Aug. 24, 1994
Mumbo 1 YA66977 Aug. 24, 1994
Mumbo 2-4 YA66978-80 Aug. 24, 1993
Mumbo 5-8 YA66981-84 Aug. 24, 1994
Boz 1-4 YA66985-88 Aug. 24, 1994
Sin 1-2 YA66989~90 Aug. 24, 1994
Sin 3-5 YA66991-93 Aug. 24, 1995
Sin 6-8 YA66994-96 Aug. 24, 1994
Yang 1 YA66997 Aug. 24 19990
Yang 2-6 YA66998-02 Aug. 24, 1994
Dave 1-8 YA72501-08 Nov. 5, 1994
Andy 1-8 YA72509-16 Nov. 5, 1994

The claim information was obtained from Breakwater records and

1s thought to be accurate. A cross-check against the Mining Record-

er's records 1is recommended.



CURRENT WORK

Current work included recutting and reflagging the Jeri base-
line (N Grid) from 96N to 109N (1.3 km) and cutting new baseline
from 109N to 118N (0.9 km). Cross lines 100 m apart were flagged,
but not cut between 110N and 118N for a total of 2.975 km. On the
S Grid, located on the Sin 4 claim (Fig. 4 and 5), a 600 m baseline
was cut and picketed and 5 crosslines spaced 100 m apart were
flagged, but not cut out. Crosslines totalled 1.25 km.

A total of 100 soll samples were collected at statlons spaced
25 m apart along crosslines on the N Grid and similarly, 56 soil

samples were collected from the S Grid.

GEOLOGY AND MINERALIZATION

The Mel property is underlain by Cambrian to Ordovician age
strata including carbonates and various clastic sediments. These
strata have been folded into a north-south trending, overturned
syncline (Fig. 3). The Mel deposit and the Jeri and Mel-East show-
ings occur at nearly the same stratagraphic position although separ-
ated by several killometres along a northeasterly trend. They occur
at or near the contact of a cryptogralned limestone unlt and a young-
er calcareous shale unit.

The Mel deposit, which is the largest and most continuous of the
3 occurrences, is essentlially strataform and contains about 50%
barite. It is viewed as a syngenetic deposit which formed on the sea
floor. Drill indicated reserves are estimated at 6 million tons

grading 6.77% zinc, 1.92% lead and 51.1% barite. The Jeri and the
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Mel-East are more structurally complex, lower grade and are zinc
rich, containing only traces of lead and virtually no barite.

The Jeri prospect consists of widely spaced showings over a 400
m strike length with much of the area covered by overburden. Three
chip samples from these showings in 1984 averaged 11.55% zinc, 0.02%
lead, 0.02% barium and 0.34 g/t silver over an average width of 6.9 m,
The mineralization is mainly smithsonite. The Jeri prospect was
tested by 10 diamond drill holes in 1985 (Fig. 6). These holes
indicated significant sphalerite-smithsonite mineralization over
a 500 m strike length and a vertical range exceeding 100 m. Better
intersections included 14.6 % zinc over 2.15 m in hole 4, 13.11%
zinc over 3.37 m in hole 1 and 7.96% zinc over 4.58 m in hole 2.
The drilling indicated the mineralization to be less uniform than
that at the Mel, but to occur over a thicker stratigraphic interval
and to be accompanied by intense silicification, dolomitization and
siderite alteration. It is thought that the Jeri mineralization
may be part of a cross-cutting feeder system which is only partly
conformable with bedding which strikes northerly and dips 50- 60
degrees west. 1In general, this initial drilling did not adequately
test the favourable contact between the cryptograined limestone unit
and the calcareous shale, nor did it test the possibility of an
easterly dip for mineralization.

The Mel-East showings are similar to those at the Jeri, but

they are lower grade, less extensive and relatively inaccessible.



GEOCHEMISTRY

A limited so0il sampling programme tested 2 potentially mineral-

ized areas on the property. On the Sin 4 élaim the'S-G;id was
located to test several anomalous stream sediment samples from 1984
work (Fig. 4 and 5). A few strongly anomalous zinc and lead values
wvere obtained a short distance above the former samples in a low,
overburden covered area which is at a topographic divide. The area
is underlain by wavy banded limestone which is generally barren.
The anomaly is thought to be a related to fault which is inferred to
strike nearly east-west and which would connect to a previous strong
zinc anomaly straddling the boundary of the Mumbo 1 and Sin 1 claims
(Fig. 4).

On the accompanying Figures 4 and 5, soil values are only shown
for current work, but previous grids are shown. Previous anomalies
from 1984 work and stream sediment values are also shown.

The N-Grid was extended from the Jeri showings to cover
favourable stratigraphy to the north. Several possibly anomalous
zinc/lead values and one definitely anomalous (line 115) zinc value
vere obtained along the grid which covers an easterly sloping,
mainly overburden covered hillside. Two zinc bearing f£loat boulders
were found in this area in 1984.

Soil samples from both grids were taken mainly from the "B"
horizon from an average depth of 25 cm. The so0ils ranged from
brown to reddish brown. They were collected iIn kraft bags and

analyzed at the Kamloops Research and Assay Laboratory. The analysis
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method consists of digesting a portion of the -80 mesh fraction
of each sample in hot aqua regia with analyses for zinc, lead and
silver by atomic absorption. Copies of analyses reports complete
with a logarithmic cumulative frequency dlistribution are appended.

The cumulative frequency data 1s plotted on Figures 7 to 10
These plots indicate threshold valueslfor zinc and lead on the S-
Grid to be 92 and 33 ppm respectively. For the N grid threshold
values for zinc and lead are estimated at 300 and 88 ppm respect-
ively. 1In the more extensive 1984 survey, threshold values for
zinc and lead were 170 and 54 ppm. In order to compare the current
survey with the 1984 results, the 1984 divislions are used on
Figures 4 and 5.

Sllver values were mainly 1less than 0.1 ppm on both grids,
but included 6 samples between 0.20 and 0.30 ppm and 2 samples

between 0.28 and 0.71 ppm. Silver values were not plotted.

CONCLUSIONS

1) The'current soll sample results, together with previously
located float boulders, indicate that zinc mineralization in the
Jeril area extends northward along the favourable horizon to line
N 117N.

2) On the Sin 4 claim current soil sample results indlicate
limited zinc mineralization to occur just above former streanm
sediment samples. This anomaly ls thought to be related to an
inferred east- west fault and may indicate additional mineraliz-

ation at depth along the favourable cryptogralned limestone-shale

contact.



RECOMMENDATIONS

1) At the Jerl showings, deeper drllling is recommended to test
the favourable contact zone well below surface in the vicinity of
the best surface showings.

2) At least 1 hole should be drilled to test the possibility of
of the mineralizétion dipping to the east.

3) The strong 1984 soll anomaly near previous hole 10 (Sin 1 claim)
should be tested with at least one additional hole to test the favour-
able contact 1n this area.

4) The 3820 ppm zinc value on line N 115N should be trenched to
determine its cause with follow-up drilling if warranted.

5) To facilitate work near the Jeri the present cat-trail should
be upgraded to a 4 wheel drive road.

6) Additional work on the Mel East should be deferred until the

Jerl area mineralization ls assessed.

(,E,SSIO,1

) v
QOIS
Respectfully submltted, 4(?°°F¢>§\\
1l D.C. MILLER }
. - A Bamsh/
Ly S 4
Jan. 23, 1990 NG T



LIST OF NAMES AND ADDRESSES OF PERSONS EMPLOYED

1) p.c. Miller, 769 Fraser street, Kamloops, B.C. V2C 3Hl

2) Leo Loranger, 6545 Beaver Crescent, Kamloops. B.C. V2C 4v2
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1)

2)

3)

4)
5)

6)

CERTIFICATE

1, D.C. Miller hereby certify that:

I am a Consulting Geological Engineer with an office at 769
Fraser Street, Kamloops, B.C. V2C 3H1l.

I am a graduate of the Unlversity of British Columbia and
earned a B.A.Sc. In Geological Engineering in 1959.

I am a member of the Assoclation of Professlional Engineers of
B.C. and a Fellow of the Geological Assoclation of Canada.

I have practliced my profession for over 25 years

This report 1s based on personal observations at the subiject
property.

I have no direct interest in this property nor in the securities
of Barytex Resources Corp. or Breakwvater Resources Ltd.

(e penlh,

D.C. Miller, P.
Jan. 23, 1990
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1)

2)

3)
4)
5)
6)
7)
8)
9)
10)
11)

COST STATEMENT

wages and salarles: D. Mliller 9 man-days,
L. Loranger 10 man-days.......
Transportation: Kamloops to Watson Lake ........

(return costs charged to diamond drilling)

Watson Lake accommodation........ Ceeverevsennens
Consumable supplies....... crersaveas .o ceeenas
Grocerles.....cocevevses veseereesaerseuecs .o .
Pover sav...... cereeeveesesnns ceesersenese creseas
Radlo telephone...... e eesesisesrereseeee e .
ANalysSeS..cieertecavnossccs secessenvseenssseeen e
Freight........ Ceeresrererenr s . . .o .
Report....ccceeveeeocnncccas ce st esecscasonsanns .
Printing and handling.....cccevenvvecscnsonncsss

Total......

-12-

Watson Lake to Jeri (hellicopter)...

.. § 4368.91
850.00
.. 1630.00

111.00



Miller, D.C., 1984: Geological and Geochemical Report, Joni
Claims, for Sulpetro Minerals Limited.

1985: Diamond Drilling Report, Jeri and Sin Claims
Mel Property, for Sulpetro Minerals Limited.

1989: Report on the Mel Property for Barytex
Resources Corp.

-13-
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1 SFI+H0E SL 101N 15.0 232.0
= 29+7SE 26,0 43. 0
3 106GE 24,0 55l
<} 100+25E 12.0 T0O.0
S 100+30E SL 101N 13.4 35.0
-6 SE+00E  SL 102N 11.¢ 1.0
7 JB+2SE 20,0 37.0
8 38+5S0E 16.0 39.0
f 8+73E 21.¢ 51.0
10 9I9+00E 24.0 33,0
11 II+25E 26.0 45.0
iz SU+HOE 15.0 27.0
3 II+7SE 4.0 58.0
i 100+00FE 20,0 59,0
5 100+25E Z22.0 £3.0
1& 100+50E SL 102N 22,0 59.0
17 II+00E 5L 103N 16.0 6.0 ’
1 II+25E 16.0 27.0
19 FI9+50E 10,0 17.0
20 G99+75E 235.0 38.0
21 100+00E 12,0 5.0
22 100+25E 19.0 S54.0
23 100+50E 1i1.0 220
24 100+7SE 18.0 36.0
29 101+00E 20.0 35.0
26 101+25E 22.0 E2. 0
27 101+50E 23.0 73.0
=8 101+73E 13.0 E0.0
=9 102+00E SL 103N ig8.0 84.0
30 99+00E SL 104N 25.0 &t. 0
a1 II+2SEE 23.0 S7 .0
) FI+50F 22,0 42,0
32 I9+73E 43,0 70.0
34 100+00E S0 104N 32,0 S6.0
29 100+25E : 25,0 B9, 0
36 100+50E 25.0 £3.0
=27 100+73E 18.0 36.0
28 101+00E SL 104N 10.0 A4i.0
23 FI3+00E 5L 103N 29,0 43. 0
L 40 9I+25E 22.0 22.0
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41 ‘FI+SOE 21.0 43,0
42 99+73E 24,0 71.0
43 100+00E 18.0 184.0
44 100+25E &.0 37.0
45 100+30E 101,00 1020.0
46 100+75E 248.0  1260.0
47 101+00E SL 105N 27.0 1270.0
48 99+00E SL 106N 15.0 47.0
43 FI+20E 12.0 8.0
S0 I9+50E 8.0 30.0
Si II+73E il.0 £5.0
52 100+00E 19,0 3400
593 100+25E 28.0 20Z2.0
S 100+50FE 52,0 G20, 0
i i00+73E 2.0 130.0
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16.00-~ 24.78 <4 7.1 100.0
24,78-~ 38.358 1z 21.4 92.9
28.38-- 59.43 i 33.9 71i.4
S9.43 -~ 2. 04 1z 21.4 37.5
92,04 -- 142,55 e Se & 1.1
142.55-~- Z20.76 2 3.6 12.5
220.76-- 341.30 1 .8 8.9
341.30-- 523.530 0 0.0 7.1
529.50~-~- 8Z20.04 i 1.8 7.1
870,03 -- 1270.00 3 9.9 S.4
MEAN 12i.93
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E. 00—~ g8.71 =2 2.6 100,0
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1z.63~- 18,32 1z 2.4 g2.1

18.32~-- 26.99 =5 44.6 80,7

26,3539 -~ 8.5 S 8.3 16.1

538.57-- 95.97 i 1.8 7.1

o95.97 -~ 81.20 ] 0.0 S

81.20-- 117.8i1 = : 2.6 5.4

117.81-- 170.93 0 0.0 1.8
170.95~-- 248.00 1 ' i.8 i.8

MEAN 259.7

STD. DEV. 293
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4 100+75E 24,0 70.0

5 101+00E 11.0 54,0

& 101+25E 12.0 53,0

7 101 +50E E0.0  Z14.0

e 101+75E 16,0 58,0

'3 102+00E 10.0 &0.0

10 1OZ+2SE 19.0 55. O

11 1OZ+S0E NL 110N 12.0 9.0

1z 1O0+00E NL 111N 15.0 61.0

13 1O0O+2SE 1.0 40,0

14 100+50E 3.0 T

15 100+75E 11.0 41.0

16 LO1+00E 10.0 47,0

17 101+25E IO Y. 0

18 101+50E 11.0 £1.0

19 101+75E 18.0 35,0

20 102+00E 33.0 357.0

21 10Z2+25E 72,0 410.0

R, 102+50E NL 111N 2EL.O 0 L0Z.0

23 L1OO+O0E NL 112N 8.0 . 41.0

24 100+25E 8.0 41.0

75 LOO+S0E 15.0 59,0

7€ 100+75E 4,0 24,0

27 101+00R 3.0 96 . O

8 101+25E 1.0 105.0

e 101+S0E 49,0 168.0

30 101+75E 346.0  E€51.0

3 102+00E £3.0 2E5.0

Y, 102+25E 1.0 127.0

33 102+50E NL 112N 15.0 83.0

o 100+00E NL 113N 12.0 45,0

a5 LOO+2SE 6.0 43.0

36 100+50E 10.0 20. 0

37 100+75E 8.0 £1.0

28 101+00E 3.0 7.0

a3 101+25E 5.0 120.0

A0y 101 +50FK WS 1012 )
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<1 101+73E 16.0 108. 0
4% 10Z2+00E 47.0 132.0
=43 102+25E 36.0 165.0
< 102+50E NL 113N 18.0 3.0
45 100+00E NL 114 25.0 =3.0
46 100+25E 23.0 G, 0
37 100+30E 16.0 44,0
48 100+73E 16.0 51.0
<43 1C1+00E 19.0 110.0
S50 101+25E 22.0 9.0
o1 101+50E &6l.0 =258.0
o2 101+75E 149.0 £36.0
S35 10Z2+Q0E £5.0 154.0
S 102+25E 58.0 156. 0
a3 1024+50F 29.0 L ]
36 102+735E NL 114N Si.0 148.0
S7 100400 NL 115N 25.0 &60.0
=8 100+25E 16.0 5. O
59 100+50E 21.0 S0.0
&0 100+75E 49,0 3B8Z0.0
&1 101+00E i0i.0 283.0
ez 101+25E 114.0 721.0
&3 101+50E G3,0 339, 0
& 101+75E 2.0 2E8.0
1=1] 102+00E G0, 0 146.0
1) 102+25E 53.0 230.0
&7 10Z2+50E NL 115n 22,0 28. 0
(=1=] II+S0E NL 116EN 20.0 S0.0
&3 FI9+7SE 17.0 43.0
70 100+Q0OE 18.0 45,0 -
71 100+23E 23.0 65,0
7z 100+350E 21.0 67.0
3 100+73E &67.0 257.0
7 101+00E 21.0 121.0
75 101+25E 432.0 375.0
76 101+50E 89.0 273.0
77 101+75 36.0 216.0
78 I02+00E NL 1ieN 2.0 SO, 0
73 II+S0E NL 117N 21.0 &64.0
A A=18) I9+75E L] Eo. 0
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31 1O0G+0O0E S0.0 184.0
8= 100+25E 19.0 40.0
832 100+30E 49,0 130.0
84 100+735E 108.0 139.0
a5 101+00E 97.0 232.0
8e 101+25E 20.0 87.0
87 i01+30E 28.0 127.0
8B 101+735E 16.0 77.0
83 1TOZ+00E NL 117N 24.0 84.0
=18 IPI+50FE NL 118N 38.0 S21.0

I1 FI+75E 18.0 87.0
92 10G+00E 43,0 106.0
93 100+25E ' 32.0 i01.0
94 100+50E 24,0 100.0
IS5 100+7SE 24.0 55,0
=1 101-+00K 33.0 114.0
97 101+25E 34.0 127.0
98 L01+50E 89.0 286.0
3T 101+75E 7.0 139.0

100 102+00E NL 118N 51.0 147.0
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LUMOCA T L VE FREWOENLY FLUT FURK AN U IND A& LULARL IFNLL LUNVERSITUN

CLASS FEREOUENC 7 FREOGUENCY CIliM ATTIVE FREGHEMCY %
27 .00-~ 37.56 <) 3.0 100.0
37.56-- 52,25 18 i8.0 37.0
5Z.25-- 72.69 21 21.0 7.0
72.639-- 101,12 14 14.0 53.0
101.13--  140.69 1& 16.0 e, 0O
140.69-- 195,72 8 8.0 8.0
195.72-~- 272.28 B .0 0.0
27%.28-~- 2378.79 7 7.0 12.0
378.79-- SZ26.97 1 1.0 5.0
526.97-- 733.10 = 5.0 4.0
733.10-- 1013.87 0 0.0 1.0
1013.87-- 1418.81 O .0 1.0
1118.81-- 1973.80 0 0.0 1.0
v 73.80-- 2745.89 s 0.0 1.0
2745.89~- 3820.00 1 1.0 1.0

MEAN 1&Z2.7

STD. DEV. 3E8i.9
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G4, 00-~- 5.329 1 1.0 100,00
S5.39-- 7.25 1 1.0 ‘39,0
T 25—~ 9.76 ! G, Q 98.0
9.76-~- 1Z.14 il 11.0 Gt O
i3.14-~ 17.69 i1 11.0 2.0
17.653-- 23.82 25 25,0 72,0
23.82-- 32.06 13 153.0 47 .0
3z.06-- 43.17 3 9.0 : 34.0
43.17 -~ 58.11 i1 11.0 25.0
=98.11-- 78. 24 = £.0 14.0
78.24--  105.33 < 4.0 3.0
105.33-- 141.80 2 2.0 &, 0
*41.80-- 130,30 1 1.0 2.0
30.30--  257.00 4] 0.0 1.0
257.00-- 345,00 1 1.0 1.0
MEAN 35.7
STLR. DEV. 37.9
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INTRODUCTION AND SUMMARY

Prevlious drllllngvat the Mel property during 1974-1987 indic-
ated geological reserves totalling 5,687,493 tonnes grading 6.77%
zinc, 1.92% lead and 51.1% barlte. 1In this calculation, individual
drill sample assays were comblned by linear weighting and the comb-
ined assays represent;ng each drill hole intersection were weighted
by a block of mineralizatlion calcﬂlated taking Into account the
speclflc gravity of that block. Milnerallzatlon occurs in a strat-
1form, folded lens-shaped body up to 21.7 m thick at its centre.
Mineralization gradually thins towards both ends over a 800 m stike-
length,

During October and November 1989, 4 BQ dlamond drill holes
totalling 662.94 m tested the n&rth and upper part of the zone.
The drilling was designed to flrm up estimated geological reserves
within a proposed open pit location and to delineate the fold
structure In more detall. To obtain the maximum amount of informat-
ion, the holes were located to intersect the zone above and helow
the fold axis. Three holes were completed to tdtal depth with dual
intersections and the final hole was suspended due to weather aftex
intersecting only the upper part of the zone. The drllling provided
seven additlional Intersections within the mineralized unit. All
intersectlons occurred within a few metres of the predicted location,
but varlations 1n grade and thickness Iindlicate trends not previously
recognized 1In earlier drilling at wider spacing. Continuation of
drilling at 50 metre spacling is clearly warranted.

As drllling operatlions were suspended for a planned winter shut-
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down, the program as outlined in my Report dated September 19, 1989

has not yet been completed. Wwork 1s expected to resume In March and

a comprehensive review of data will be completed following this work.
The results of the recent drilling continue to sugéest that the

Mel deposlit compares favourably wilth exlstlng base metal deposits.

LOCATION AND ACCESS
The Mel property 1s located 80 km east-northeast of watson
Lake, Yukon. Access is provided by a winter road, some 50 km long,
leading from the Alaska Hlghway at a polnt some 77 km eastward of
Watson Lake. Alternatlive access is provided by a 640 m alrstrip
located 1.5 km south of the Mel deposit or by helicopter. Road
distance from the property to the rallhead at Fort Nelson is 507 km

and to tidewater at Skagway 1is 666 km.
PROPERTY AND OWNERSHIP

The property comprises 171 claims and is Jolntly owned by
Breakwater Resources Ltd. and Barytex Resources Corp. Under the
terms of an agreement dated February 15, 1985 Breakwater has earned
A 100% interest in the property subject to a 10% net profits interest
held by Baytex. Barytex also receives a $20,000 per year advance
royalty and has the right to earn a 5% particlpating interest when
a production declsion 1s reached.

Under the terms of an amending agreement dated August 31, 1989
Breakwater has agreed to grant Barytex an option to reaguire a 45%

Interest In the property. The property is located in the Watson

Lake Minlng Dlztrlct and Includes 171 contliguous clalme as follows:

-2-
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CLAIM NAME GRANT NO. EXPIRY DATE

Mel 11-16 Y 22230-35 April 3, 2000
Jean 1- 4 Y 72731-34 April 3, 2000
Jean 5-10 Y 72961-66 April 5, 1998
Jean 11-21 Y 74418-28 Oct. 15, 1999
Wet 1 Y 83309 April 3, 1999
Vet 2 Y 83310 April 3, 2000
Wet 3 Y 83311 April 3, 1999
Wet 4 Y 83312 April 3. 2000
Wet 5-8 Y 83313-16 April 3, 1999
Wet 9-16 Y 83317-24 April 3, 1958
Wet 25-29 Y 83325-29 April 3, 1999
Wet 30 Y 83330 April 3, 2000
Wet 31 Y 83331 April 3, 1999
Wet 32 Y 83332 April 3, 2000
Joe 1-2 Fractions YA45269-70 Aug. 13, 1997
Sov 1-6 YA28600-05 April 26, 2000
Keli 1-4 YA66842-45 Aug. 10, 1994
Joni 1-8 YA66846-53 Aug. 10, 1994
Hose 1-8 YA66919-26 Aug. 24 1994
Keli 5-8 YA66927-30 Aug. 24, 1994
Jeri 1-8 YA66921-38 Aug. 24, 1994
Ralfo 1-7 YA66939-45 Aug. 24, 1994
Chungo 1 YA66946 Aug. 24, 19914
Chungo 2-8 YA66947-53 Aug. 24, 1995
ott 1-8 YA66954-61 Aug. 24, 1994
Edy 1-7 YA66962-68 Aug. 24, 19914
Tomi 1-8 YA66969-76 Aug. 24, 19954
Mumbo 1 YA66977 Aug. 24, 1994
Mumbo 2-4 YA66978-80 Aug. 24, 1993
Mumbo 5-8 YA66981-84 Aug. 24, 1994
Boz 1-4 YA66985-88 Aug. 24, 1994
Sin 1-2 YA66989-90 Aug. 24, 1994
Sin 3-5 YA66991-93 Aug. 24, 1995
Sin 6-8 YA66994-96 Aug. 24, 1994
Yang 1 YA66997 Aug. 24 1990
Yang 2-6 YA66998-02 Aug. 24, 19914
Dave 1-8 YA72501-08 Nov. 5, 1994
Andy 1-8 YA72509-16 Nov. 5, 1994

The claim information was obtained from Breakwater records and
is thought to be accurate. A cross-check against the Mining Record-

er's records is recommended.



PHYSIOGRAPHY AND CLIMATE

The base elevation at the property is 850 m and maximum elev-
vations range up to 1300 m. Topography is generally moderate. For-
estas are compozed malnly of spruce, plne and balsam. Much of the
forests on the property were burned in 1982 by a large forest flre.
The property 1s dralned by Otter Creek and its trlbutaries which
flow eastward into the Rock River and Mel Creek which flows south to
the Coal Rlver. Adequate water is present for mining and explor-
ation purposes. The climate is similar to that at Ft. Nelson, B.C.,
with cold winters and moderate summers. Precipitation is moderate

and winter snow accumulation is in the order of 80 cm.

HISTORY

The property was first staked in 1967 by J. Melnychuk and T.
Flint and optioned to Newmont Mining Corporation. Early work by
Newmont included road work, trenching and a geochemical survey.
Newmont dropped thelr option and the property was later sold to
Empire Metals Corporation which was subsequently renamed Barytex
Resources Corp. Barytex optioned the property to Granby Mining
Corporation, which drillled 18 dlamond drill holes totalling 1952 nm
during 1974 and 1975. 1In 1976 St. Joseph Explorations Limited
entered the agreement and conducted geologlcal, geochemlical and
geophysical surveys followed by 4054.2 m of diamond drilling in 19
holes during 1978 and 1979. 1In 1981 the Canadian interests of St.
Joe Minerals Corporation were sold to Sulpetro Limited and Sulpetro

Minerals Limited was formed as the minerals division.



In 1981 regional exploration work by Sulpetro dlscovered zlnc
minerallization 7.3 km (Flg. 3) northeast of the Mel deposit. The
showlngs were named Mel-East (Joni), but little further work was done
in this area. 1In 1984 the Jeri zinc showings were dliscovered be-
tween the Mel and Mel-East areas (Fig. 3). Later in 1984 Sulpetro
completed a new access road to the property and built an airstrip
near the main Mel deposit. 1In 1985 Sulpetro utilized the airstrip
to drill the Jerl showings with 10 diamond drill holes totalling
1009.8 m. At this time a 5.5 km tote road was built to connect the
Mel and the Jeri showimgs. 1In late 1985 Sulpetro sold its mineral
assets to Novamin Resources Inc., which in 1987, completed 7 diamond
drill holes totalling 2011.99 m. This drilling tested the Mel deposit
at depth and to the south along strike. 1In 1988 Novamin was pur-

chased by Breakwater Resources Ltd.



o

MOBILIZATION AND CAMP

Initial mobllization started on October 4 when the wrlter and
assistant Leo Loranger drove from Kamloops to Watson Lake bringing
a load of exploration equlipment. 1Inltlally thls equlpment was used
for a brief program of soll sampling and line cutting on the adjoin-
Ing Jeri claims. On October 14 much of the camp equlpment from the
Jeri campsite was slung by helicopter to the Mel campsite. A 14x16
tent frame left from 1987 was utilized for the office tent. During
October 15-19 additional lumber, plywood, groceries, drill equipment
and 4 drillers and a cook were were flown from Watson Lake and
Contact Creek using Bell 205 and Bell 206B hellicopters. As the
materlals arrived, a camp conslsting of a 14x16 kitchen tent and a
12x14 drliller's tent was set up. On October 18 a mechanlc was
brought in and started up the John Deere 350 C tractor which had
been stored at the airstrip since 1985.

Dlesel fuel consumptlon was about 1 barrel per day for the
drill, coll heater, pumps, tractor and oll stoves. Gasolline con-
sumption for the generator, Ferret tractor and power saws was about
2 gallons per day. Initlally old fuel left at the property from
previous programs was used and later, new fuel was brought in by

Beaver aircraft as required while empty drums were taken out.

WEATHER

From Oct. 14 to 25 the weather was fairly mild with temperat-

ures averaging about -2 deg. C. with several periods of snowfall.
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From Oct. 26 to Nov. 1 temperatures dropped to as low as -20 deg.
C., but averaged -10 deg. C. From Nov, 2 to 7, temperatures were
milder, averaging about -2 deqg. C. A cooling trend started on Nov.
8 which resulted in lows of -30 and -42 deg. C. on Nov. 10 and 11

respectively. Total snow accumulation by Nov. 11 was 45 cm.

OND LLING

During Oct. éo to Nov. 9, 4 BQ holes totalllng 662.94 m were
completed to test relatively near sqrface mineralization within a
broad fold structure between sectlons 10,050N and 10,200N. Drilling
was done with a hydracore drill. Three days werellost because of
mechanlical problems, but when operating normally the drilll perfomed
well, good core recovery was obtained and good directional control
vas maintained.

The first 3 (deeper) holes were surveyed with a Pajari compass-
dip instrument and survey results are appended to this report.

Very llittle hole devlatlon occurred.

Drilll core was logged on a dally basls and all significant
mineralization was split and shipped to Chemex Labs, North Vancouver,
B.C. where samples were assayed for silver, zinc, lead and barite.

Drilling was stopped temporarily on Nov. 9 and the drill was

left set up at hole 89-33. It Is planned to resume drilling in
March 19990.



GRID TOTAL DATE
HOLE LAT. DEP. ELEV. AZ. DIP O0.B. DEPTH START/
NO. (m) (m) (m) (DEG)(DEG) (m) (m) FINISH

89-30 10,097.3 9,974.5 924.7 270 -85 0.76 184.10 oCT. 20/24
89-31 10,157.3 9,985.4 935.0 270 -88 3.28 220.06 OCT. 26/30
89-32 10,19%8.6 9,988.0 942.1 270 -87 0.30 204.22 oOCT. 30/

NOV. 07
89-33 10,049.3 9,973.4 919.0 270 -89.5 0.61 54.56 NOV. 08/09

SURVEY

A survey was done to tle the base line to a previous claim
survey, to re-establish the baseline and to survey the collars of
the current dri1ll holes. A W1ld T1A theodolite and a metric stadla
rod were used. For control wlth respect to astronomic north, 2 Iron
plns of the claim survey were located. These included the maln 1lron
pin at the common point of the Jean 1-4 claims and the north iron pin
between the Jean 3 and 4 claims. The azimuth of the base line was
determined to be 1 deg. 54 min. 20 sec.

In previous surveys the Granby base point was assigned coordin-
ates of 9,971.58N, 10,000E and an elevation of 906.05 m. This point
was used to set 4 iron pins along the baseline between 9800.00N and

10110.80N and as a reference to tie iIn the current drill holes.

STO E

The core rack materials arrived on Oct. 27 and the core rack
was constructed using 2x6 lumber and 1/2 in. rebar on 4 in. centers.

It has a capacity for 360 NQ or BQ core boxes. The site for the
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core rack was levelled by the John Deere tractor before deep frost
and the rack was well braced by 2x6 lumber and steel rods. All
. core except for parts of holes 30 and 33 are stored in this core
rack located on the Jean 4 claim near its initlal post. .Core from
171.30 to 175.00 m in hole 30 and from approximately 20 to 50 m in
hole 33, was shipped to Vancouver and is belng used for petrographic
and metallurgical testing.

GEOLOGY.

The Mel area is underlain by Cambrian to Ordoviclan strata
including carbonates and varlous clastic sediments. These strata
have been folded into a north-éouth trending overturned synclline.
The Mel zinc-lead-barite deposlit occurs at the top of a 200 m
thick cryptograined limestone unit which is overlain by a finely
laminated calcareous shale-phyllite unit some 30 m thick which in
_.turn grades Into a thick overlying unit of wavy banded limestone.

Zinc-lead minerallization is largely confined to a baritic bed
wvhich occurs in the upper part of the cryptograined limestone and
is thought to represent a sediment hosted exhalative deposit.
Lesser, apparently remobillzed zinc-lead and barite mineralization
locally extends a few metres into the shaly unit. The deposit lIs
.essentlally strataform and occurs in a folded lens-shaped body up
to 21.7 m thick at its centre-and gradually thinning outward over a
total strike-length of 800 m. To date drilling has intersected
minerallzation to a vertical depth of 489.5 m and the deposit 1is
still open at depth.
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DIAMOND DRILLING RESULTS

Assay results are tabulated in Table 2 with averaged grade
results shown below the single dashed line. The averaging was done
using a speclfic gravity welghting for each assay lnterval. Thus,
each assay ls welghted by the product of the linear assay interval
and the calculated specific gravity. This method is technlically
more accurate than llnear welghtling alone.

Geological descriptions corresponding to the assay interval
and sample number are obtalned by referring to the appended diamond
drill hole logs and the drill hole sections. Holes 30, 31 and 32
were drilled through a fold structure and each cut 2 intersections

through the mlnerallized zone. Hole 33 tested only the upper limb
of the fold structure.

9- SECTION 10

This hole intersected the zone much as expected. The best
part of the upper intersection from 32.4 to 46.0 m, or 13.6 m
averaged 6.58% zinc, 1.09% lead and 64.86% barite over an estimated
6.80 m true width. Core recovery averaged about 98% overall. The
best part of the lower intersection averaged 4.76% zinc, 0.82% lead

and 41.43 % barite over a length of 9.10 m, or an estimated 5.22 m
true width.
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OLE 89- c . [

Thlis hole also intersected the zone as expected, but the grade
of the upper intersection was lower than expected. It averaged
1.89% zinc, 1.31% lead and 40.73% barlte over length of 12.34 m, or
an estimated 6.17 m true width. The lower Intersection averaged
8.25% zinc, 2.53% lead and 44.30% barite over a 10.00 m length, or

an estimated 7.07 m true width. Core recoverles averaged about 98%.

- SECTION 10 7
This hole also Intersected the zone as expected. The upper
intersection averaged 5.36% zinc, 3.47% lead and 55.47% barite over
a length of 15.7 m, or an estimated 8.32 m true width. The lower
Intersectlon averaged 2.81% zinc, 1.55% lead and 59.19% barite over
a length of 5.45 m, or an estimated 3.50 m true width. Core recovery

averaged about 95% in the upper zone and 98% in the lower =zone.

Q- 1 5 FIGU
This hole tested only the upper zone of the fold structure
and intersected better than expected mineralization averaging 9.60%
zinc, 0.41% lead and 65.30% barite over a 15.02 m length, or an
estimated 8.62 m true width. A higher grade sectlon averaged
12.24% zinc, 0.42% lead and 59.48% barite over a 10.25 m interval.

Core recovery averaged about 98%,.

-11-



Baryter Resources Corp.

HATN MEL 30NE
DIAMOND DRILL HOLE ASSAY DATA - TABLE II

Sequence Hole  Sasple  Prom to  Interval Silver  Zinc Lead  Barite Specific
Yo. Ro. No. {oetres) (metres) (metres} O0.P.T. 4 H i Gravity
30 89-30 447401 31,09 31.50 0.4l ¢.01 0.12 0.07 0.34 .11
(47402 31,50 32.40 0.90 ¢.03 .93 0.13  10.35 2.94
47403 32,40 34,40 2.00 0.04 5.83 0.23  17.38 3.50
$47404 34,40 36.30 1.90 0.06 6.10 0.55  77.15 4.2
§47405 36,36 37.90 1.60 0.0t .1 0.06 87.34 .32
§42406 37,90 40.00 2.10 0.04 14,40 0.70  57.78 4.06
$47407 40,00 42.00 2.00 0.01 4.60 g.61  69.50 $.07
147408 42,00 44.00 .00 0.03 6.30 2.50  61.00 4.06
§47409 44,00 46.00 .00 0.06 5.54 .11 61.89 §.11
§47410 46,00 47.10 1.10 0.01 1.86 0.30 2.9 Iy
4141 .10 47,90 0.80 0.01 0.0 0.16  84.83 £
47412 47.90  48.60 0.70 0.02 0.07 - 0.9 1.39 2.7
Not assayed 48.60 165.40 116.80
£47413  165.40  166.10 0.70 0.06 §.90 1.9 w.n 1.35
$47414 166,10 166.50 0.40 0.22 1.9 3.57 3.4 3.40
§47415  166.50 168,50 2.00 0.03 1.1 0.39 1.1 4.06
§47416 168,50 170.00 1.50 0.01 0.96 0.39  82.76 $.23
447417 170,00 171.30 1.30 0.01 .4 0.02  64.74 3.95
BTX 1 171.30 173.40 2,10 0.01 4.35 0.02  49.96 3.68
BrY 2 173.40 173,70 0.30 0.63 3.4 1.15  60.50 §.24
BTX 3 173.70  175.00 1.30 0.15 5.3 L1 9.0 1.1
447418 175.00  177.00 2.00 0.10 5.64 0.61  18.15 .1
47419 17700 179.10 2.10 0.10 4.60 112 46.10 3.97
447420 179.10  180.00 0.90 0.04 1.1 g.48 §.50 2.84
Sp-Gr. Avg. -gpper 32,40 46,00 13.60 0.04 $.58 1.0  64.86 4.06
Sp-Gr. Avg. -Lover,al] 165.40 180,00  14.60 0.07 3.76 0.87  41.8] 3.68
Sp.Gr. Avg, -Lower,best - 170,00  179.10 9.10 0.09 §.76 0.82  41.43 3.58

Ref: Cert of Analysis fA8929347 & 8929499
Pile: N_DCALCS.WK]1 Nov.15/89



Baryter Resources Corp.

MAIN MEL ZONE
DIAMOND DRILL HOLE ASSAY DATA - TABLE II

Sequence Hole  Sample  From To  Interval Silver  3inc Lead  Barite Sp.Gr.
No. Ro. Ro. (metres) (metres} {metres) 0.P.T. ' 4 4 {Calc.)
1 89-31 447421 110 33.40 0.30  <0.01 1.15 0.03  11.59 .93

$447422 3340 34.90 1.50 0.01 - 0.10 0.29  45.03 3.53
47423 3490 36.35 145 «(0.01 3.93 0.06 12,20 2.99
447424 36,35 38.00 1.65  (0.01 2.70 0.04 73.41 §.08
447425 38.00  40.00 2,00 <0.01 i 0.42  63.38 3.94
447426 40,00  40.60 0.60 0.02 0.12 1.83 .22 .10
§47421  40.60  42.00 1.40 0.03 1.35 .22 4.0 3.52
447428 42,00 43.35 1.3% 0.03 0.18 1.5t 4.7 3.51
447429 43,35 44,60 1.25 0.01 0.04 0.58 3.18 .19
$47430 44,60 46.00 1.40 0.06 2.30 .49 LN 3.26
47431 46,00 4024 .1 0.08 0.04 5.52 8.11 3.15
Outside of zone RIS §7.24  202.80 155.56
447432 202,80 204.00 1.20 0.01 0.0 0.72 0.34 2.75
447433 204,00 205.70 .70 «<0.01 0.04 0.32 1.36 .14
447434 205,70 207.70 2.00 0.07 6.30 6.36  39.08 3.88
447435 207.70 210.00 .30 0.04 5.4 .09 1817 4.39
447436 210.00  212.00 2,00 0.03 1.05 .06 22.43 3.30
§47437 212,00  214.00 2,00 0.03  10.70 0.44  38.23 3.62
447438 214,00 215.70 170 0.04  13.50 0.75 24,98 3.45
447439 215.70  216.40 0.70 0.03 1.14 0.53 1.36 2,78
Sp.Gr. Avg. - Opper 3490 4.4 1.3 0.02 1.89 LIt 4.1 3.54
$p.Gr. Avg. - Lower 205,70 215.70¢  10.00 0.04 8.25 .53 4.0 3.80
1 89-32 M0 4430 46.10 1.80 0.08 6.83 1.58  32.80 3.51
§47441 46,10 48.20 2.10 0.04 §.60 .94  68.14 §.18
447442 48,20 50.20 2,00 0.01 8.08 0.44  69.84 §.14
47443 50,20 52,20 2.00 0.04 5.40 5.5 1409 4.4
47444 52,20 4.0 2,00 0.03 5.64 4.68  76.81 §.45
$447445 54,20 55.70 1.50 0.01 1.16 1.10  52.68 3.85
447446 55.70  56.60 0.90 0.03 .M 1.30 4.51 2,91
447447 56,60  58.50 1.90 0.01 0.2 0.25 1.48 .14
447448 58.50  60.00 1.50 0.06 §.60 10,90  53.70 .36
447449 60.00 62,00 2,00 «<0.01 0.05 0.38 1.90 2,76
447450 62.00  64.00 2.00 0.02 0.87 0.712  25.83 .22
447451  64.00  65.68 1.68 0.03 .87 0.87  50.30 3.0
Outside of zone R/S 65.68 188.10 122.42
447452 188,10 189.30 1.20 <0.01 0.01 0.7 0.54 .1
447453 189.30 189.80 0.50 0.02 1.22 1.1 0.51 2.80
447454 189.80 191.65 1.85 0.03 1.9 31.10
447455 191.65  193.35 170 <0.01 0.56 82.59 .21
447456 193.35 195,25 1.90 0.07 5.64 . 60.67 .
Sp.Gr. Avg, - Opper 44,30 60,00 15.70 0.03 5.36 .4 5.4 3.99
Sp.Gr. Avg. - Lower 189.80 195.25 3.45 0.03 .81 1.5  59.19 1.91

Bef: Cert of Analysis §A8929668 & §A8929953
Pile: M_DCALCY.WK]

it



Barytex Resources Corp.

MAIN MEL ZONE
DIAMOND DRILL HOLE ASSAY DATA - TABLE II

Sequence Hole  Sample  From To  Interval Silver  3inc [ead  Barite
Ro. Yo. No. {metres) {metres) (metres) 0.P.T. % % %

1 89-33 475751  23.34  25.15 1.81 0.02 0.54 0.38 15.02

475752 25.15  27.84 .63 (.01 5.53 0.04  59.99

475753 27.84  30.00 2.16 A 6.91 0.76  79.53

475754 30,00  32.25 2.25 0.02 1.19 0.96  81.57

475785 32,25 35.40 3.15 0.04  26.80 0.04  23.9

475756 35.40  36.10 0.70  <0.01 8.3 0.00 34,67

475757 36.10  37.20 L1 (0.0l 0.04 0.00 93.12

475758 3.0 40.17 .97 «0.0L 4,90 0.62 179,53

475759 40.17 4.4 .21 (0.0 2,45 0.06 50.64

475760  42.44  43.60 1.16 0.02 1.20 0.24 3433

Sp.Gr. Average 25.15 40,17 15.02 0.02 9.60 0.41  65.30

Ref: Cert. No. A8931755 & A8932204
File: M_DCALCY.WKL
Revised: Date: Dec.29/89
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1)

2)

3)

1)

2)

3)

CONCLUSIONS
Four BQ dlamond drill holes were drllled to £111 in between
previous wldely spaced drill holes at the north end of the
Mel deposit. The holes were located to intersect both limbs
of a major fgld structure and to firm up estlimated tonnages and
grades within a proposed open pit.
The holes lntersected the mlnerallzed zone much as expected
and indicated good continulty of mineralization.
In order to obtain a firm estlimate of tonnage and grade,
drilling at about 50 m centres willﬂbe requlred. Surface

stripping, mapping and sampling will help in the calculation

of near surface reserves.

RECOMMENDATIONS
Continue drilling the upper portion of the deposit at 50 m
centres to firm up grade and tonnage estimates of sectlions
where open pit and underground mining are proposed.
strip, wash, map and sample as much of the surface of the
mineralization as 1s possible.
With encouraging results from near surface work, additlional

deep drilling is recommended to flrm up and expand the

deeper reserves.

Respectfully-submitted, vaE%iE;\%
Q@No€ ,(‘

ey

D.C. Millexr, P. Eng. fmﬁ§r7 2
January 31, 1990 Stumer” £
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1)

2)

3)

4)
5)

6)

CERTIFICATE
I, David C. Miller, hereby certify that:

I am a Consulting Geological Engineer with an office at 769
Fraser Street, Kamloops, B.C. V2C 3H1.

I am a graduate of the University of British Columbia and
earned a B.A.Sc. Degree in Geological Engineering in 1959.

I am a member of the Association of Professional Englneers of
B.C. and a Fellow of the Geological Association of Canada.

I have practiced my profession for over 25 years.

This report is based on personal observations at the subject
property.

I have no direct or indirect interest in this property nor in
the securities of Barytex Resources Corp. or Breakwater
Resources Ltd.

2122l __

D.C. MILLER
D.C. Miller, P. Eng.' @msb:‘_/
January 31, 1990 St
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NAMES AND ADDRESSES OF EMPLOYEES AND CONTRACTORS

AND TIME EMPLOYED IN PREPARING REPORT

1) D.C. Mliller, 769 Fraser Street, Kamloops, B.C., V2C 3H1
2) L. Loranger, 6545 Beaver Cresent, Kamloops, B.C., V2C 4V2
3) J. Van Bibber, Box 494, Watson Lake, Yukon Territory, YOA 1CO
4) Pat Lund, watson Lake, Yukon Territory, YOA 1CO
5) J. Melnychuk, Box 350, Watson Lake, Yukon Territory, YOA ICO
6) H.S. Alklns, 305-535 Thurlow Street, Vancouver, B.C. V6E 3L2
7) Nomad Drilling Inc., '

604-543 Granvllle Street, Vancouver, B.C. V6C 1X8

Time spent preparing report:
a) Drill hole assay averaging, drafting, drill hole

survey calculations, drill log preparation....... 6 days

b) Report writing, proof readlng, manual checking of

computer calculations, printing, binding and

—— e o - - ———

-14-



COST ESTIMATE

1) Dilamond drilling charges.......cevvveeeoenrosennns $ 39,144.75

'4

2) Fees, wages, CP and UI (includes some travel
expenses,and equlpment charges)........cocvvvvvenns 31,005.91
3) Fuel.....iiiioetoeneseensossessosssasssosnsnsssssass 3,514.19
4) Land frelght.. ... ittt intreerenaecnnananes 63.65
5) INSUYANCE....veereasonoassnsvseasssossssossssssntesns 400.00
6) Frontier Helicopters.......ieivterveannveans e eean 15,236.39
7) wWatson Lake Flying Services.......oivvivennnenneeas 3,492.80
8) Campground Services (groceries).........civvvvenss 3,833.91
9) Cat rental and parts......c.oiiii ittt eroonnencans 3,270.06
10) vancouver Petrographics........... i 518.75
11) Chemex assays and freight..............civevva 3,584.57
12) Cedar Motel. .. ...ttt ieroosoaesnsssonanoeaansannsa 132.20
13) Pajarl rzental.. .ot eeieicetnrernceroacrasnecnanncans 550.00
14) . & R Alrcraft repalr.............. Seteecteecseenvas 540.00
B T T = i 1 ¢ o8 44.68
Subtotal $105,331.86
16) Estimated Januvary charges.......cciveveveveeerronss 3,000.00

-165-
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Miller, D.C., 1989: .Report on the Mel Property, Watson Lake
Mining Division, Yukon Territory for Barytex Resources Corp.
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DIAMOND DRILL HOLE LOGS, DRILL HOLE SURVEY CALCULATIONS

AND PETROGRAPHIC REPORT
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89-30
D.C. MILLER GEOLOGICAL SERVICES DRILL LOG is-ilgetLlEOfr\éO.____

PROPERTY TP OR AREA ATIMUTH (Grld) DATE STARTED CORRECTED OIP TESTS

MEL 270° @ Collar October 20, 1989 Pajari [Test | @ 565"

PROJECT LOT & CONC. oIP DATE COMPLETED Carr. |to Grid -32°
-85° @ Collar October 24, 1989 Bq. | Dip

cLAIM NO. CO-ORDINETES. LENGTH ORILLED BY 172.2m 256°. -86°
JEAN 3 10,097.3 N 184.10 Nomad Drilling

GRI0 NO. COLLAR ELEV. LOGGED BY
9,974.5 E 924.7 D. C. Miller

METRES |ISECTION

e DESCRIPTION

OBJECTIVES :- Delineate mineralization on fold structure,
B.Q. core.

SAMPLE NO.| FROM 70 LENGTH

0 0.76 Casing, no core.

0.76} 31.09 Cryptograined Limestone

White to pale grey; very fine grained; contains numerous
irregular shaped pale grey clasts and occasional pale brown
mudstone clasts and bands to 10 cm; locally dolomitic; local
fine white veining by calcite/dolomite.

(0.76-14.3) - Leached, orange discoloured core, generally
blocky and broken-oxidized zone; approx. 85% core recovery.

(14.3-31.09) - Good core, 95% recovery, local weak layering @
30-45°; minor fine pyrite in mudstone clasts.

31.09| 48.601 . ' Mineralized Zone

(31.09-31.50) - Silicéous limestone; weakly mineralized with
brown sphalerite and galena, 99% recovery; also minor fine
pyrite associated with brown mudstone clasts; vague layering

@ 40-45°. 447401H | 31.09( 31.50| 0.41

(31.50-32.40) - Siliceous limestone with increasing fine
sphalerite and galena mineralization; 15% soft broken mud-
stone clasts - well mineralized; 99% recovery. 447402H | 31.50( 32.40( 0.90




89-30
y ICAL SERVICES DRILL LOG HOLE NO. 8330
D.C. MILLER GEOLOG L Sheet 2 of 6
METRES |SECTION .
FRou To DESCR‘F’T'ON SAMPLE NHO.| FROM TO LENGTH
31.09 | 48.60 Mineralized Zone (Cont'd)
- (32.4-34.4) - Limestone and minor barite with 35% large and
small mudstone clasts; best barite at 33.8-34.4; good core;
about 10% brown to honey coloured sphalerite and minor
| galena as fine to coarse grains; 95% core recovery; 447403H| 32.4| 34.4 2.0
| (34.4-36.3) - Now mainly barite with less than 5% brown
mudstone clasts; about 5% coarse brown sphalerite as multiple
i graing;about 1% galena as veinlets and grains locally cutting
} sphalerite; good core, 99% recovery. 447404H| 34.4| 36.3 1.9
[
; (36.3-37.9) - Similar; less sphalerite; good core, 99% recovery.i) 447405H| 36.3 | 37.9 1.6i
i
{ (37.9-40.0) - Similar but strong sphalerite mineralization,
particularly at 37.9-38.7; overall estimate 10% sphalerite
and 1% galena; about 1% brown mudstone; good core, 99%
recovery. 447406H| 37.9 | 40.0 2.1
% (40.0-42.0) - Similar; less sphalerite; more barite; good
f core, 99% recovery. 447407H | 40.0{ 42.0 2.0
f (42.0-44.0) - Now increased galena; fair sphalerite and about
 10% mudstone ‘clasts, mainly barite; good core, 99% recovery. 447408H | 42.0: 44.0 2.0
| (44.0-46.0) - Similar, but with good sphalerite at 44.0-44.8;
good core, 99% recovery; estimate 6% sphalerite and 2% galena. | 447409H 44.0! 46.0 2.0
(46.0-47.1) - Silica zone; about 3% fine sphalerite and- 1%
galena; good core, 99% recovery. 447410H 46.0: 47.1 1.1
! (47.1-47.9) - Mainly barite with 10% broken shale clasts;
broken core, 95% recovery. 447411H} 47.1| 47.9 0.8




D.C. MILLER GEOLOGICAL SERVICES DRILL LOG

HOLE NO.

Sheet 3 of 6

89-30 |

METRES

FROM T0

SECTION

DESCRIPTION

SAMPLE HO] FROM To

LENGTH

48.6 91.6

91.6 {119.7

" Calcareous Shale

Mineralized Zone (Cont'd)

(47.9-48.6) - Mineralized shale; bleached pale brownish-grey;
finely laminated at 60-65°; good core but breaks easily parallel]
to banding; contains fine galena and pyrite veinlets and minor
sphalerite.

Dark and light grey, dark colours predominant; finely laminated;
soft blocky core; broken at 48.6-49.0; minor fine pyrite veinlet
mainly parallel to banding; variable layering: 50° @ 49 m, 6°
@ 50.5 m, 30° @ 50.2 m.

Broken core @ 48.6-49.0; breaks along bedding plane partings.
(48.6-49.6) - Weakly calcareous, dark grey.

(49.6-91.6) - Increasingly calcareous with light and dark grey
laminae ranging from 1 mm to 3 cm; some boundinage structure;
layering at 40° @ 57 m, 0° @ 52.0 m, 25-40° @ 52.2 to 91.6 m;
about 5% white carbonate veining parallel to and cutting
across layering, generally good core, 95% recovery.

(51.4-51.9) - Broken core associated with bedding plane fault .
@ 30°.

(59.0-62.0) - Broken, ground core associated with bedding
plane slips @ 25-40°, 50% recovery.

(80.0-80.5) - Bedding plane slips with thick white carbonate
veining parallel to layering @ 30°.

Wavy Banded Limestone
Banded light and dark grey, light bands predominate; band

142

widths vary from 1 mm or less to over 1 cm; generally strong

447414H| 47.9 | 48.6

0.7




89-30
D.C. MILLER GEOLOGICAL SERVICES DRILL LOG HOLE NO.Z22
Sheet 4 of 6
METRES |SECTION .
FROM T0 DESCRlPTION SAMPLE NO.| FROM T0 LENGTH
91.6  119.7 Wavy Banded Limestone (Cont'd)
boudinage structure; generally good core, recovery averages
about 95%; this unit is gradational with the preceeding unit
I over 1 metre as the percentage of light coloured bands in-
| creases to over 50%.
] Banding: 20-25° from 91.6-96.5, 0-10° from 96.5-111.0, 15° from
{ 111.0-119.7.
White carbonate veining: approximately 3% mainly cutting
layering.
% Broken core: 92-4-92.6, associated with bedding plane slips;
95.1-97.0 broken and ground with 75% core recovery.
119.7 | 165.4 Calcareous Shale

Similar to 48.6-91.6 preceeding; contact with wavy banded lime-
stone gradational over several metres; good core, 99% recovery.

Banding: 15° @ 119.7-123.0, 20-25° @ 123.0-127.0, 0-10° @ 127.0
-131.5, 10-25° @ 131.5-141.5, 0-10° @ 141.5-143.5,10-25° @
143.5-146.0, 25-40° @ 146.0-152.5, 20-0° @ 152.5-157.5, 35-40°

@ 157.5. '
White carbonate veining: approximately 5% both cutting and

parallel to layering; rare fine pyrite associated with white
carbonate veinlets.

(163.90-164.90) - Thick light and dark grey bands up to 10

cm composed of fine 2 mm laminae, less than 1% fine pyrite
veinlets.

1164.90—165.402 - Brownish grey, weakly calcareous shale;
less than 1% flne_pyrlte veinlets.




DRILL LOG

D.C. MILLER GEOLOGICAL SERVICES HOLE NO. 830 |
Sheet 5 of 6
METRE N
p S_SECTIO DESCRIPTION :
ou T0 SAS“PL[ HO.| FROM TO LENGTH
165.4 | 180.0 Lower Mineralized Zone
(165.4-166.1) - Mineralized shale; fair brown sphalerite-
{ barite veining with minor galena to 3 cm thick sub-parallel
to laminations at 40-55°, average 50°, about 7% sphalerite;
99% recovery. 447413H| 165.4Q 166.10 0.70
] (166.1-166.5) - Silica band, good sphalerite and galena; no
layering; about 99% sphalerite, 3% galena, 99% recovery. 447414H| 166.1¢0 166.50 0.40
(166.50~168.50) - Barite, patchy coarse grained sphalerite
and minor galena; 2.5 cm. jasperoidal quartz clast at 167.7,
about 5% sphalerite, 99% recovery. 447415H| 166.50 168.50 2.00
| (168.50-170.0) - Similar, less sphalerite, 99% recovery. 447416H| 168.5Q 170.0 1.50
(170.0-171.3) - Similar, siliceous near 171.3 about 7%
sphalerite and 1% galena, 99% recovery. 4474174 170.01 171.30{ 1.30
(171.30-175.00) - Core taken to Vancouver. Siliceous with BTX 1 171.3Q 173.40, 2.10
minor barite and about 10% sphalerite at 171.3-172.97; barite BTX 2 173.4Q 173.70f 0.30
and quartz at 172.97-173.70, with about 6% combined sphalerite BTX 3 173.70 175.00, 1.30
and galena; 80% mudstone at 173:7-175.0 with about 10% spha-
{ lerite and galena. Three specimens from this portion of the
I zone were selected for Petrographic examination. See appendix
for petrographic descriptions.
(175.00-177.00) - 80% brown mudstone with about 7% fine brown
sphalerite, minor soft broken core; strong sericite alteration;
about 2% fine galena, less than 1% fine pyrite. 447418H| 175.0Q0 177.00, 2.00
(177.0-179.10) - Similar, barite @ 177.90-178.55. 447419H | 177.00 179.10; 2.10
(179.1.0-180.00) - Similar, weaker mineralization. 447420H| 179.1Q 180.00] 0.90




D.C. MILLER GEOLOGICAL SERVICES DRILL LOG HOLE NO._82-30 |
Sheet 6 of 6
METRES |SECTION
FROM TO DESCRlPTION . SAMPLE MO.| FROM ro LENGTHM
180.0 184.1 Cryptograined Limestone
E.Q.H. Light grey, massive, well fractured with fine fractures filled
604 Feet

with dark grey material; several dark grey clasts to 3 am
mineralized with very fine pyrite.

(180.00-180.30) - Brown mudstone with 2% very fine pyrite.

(181.40-181.60) - Grey, fractured quartz band trending @ 40-50°.
End of hole.




D.C. MILLER GEOLOGICAL SERVICES DRILL LOG HOLE NO. .83
Sheet 1 of 6
PROPERTY TP OR AREA ATIMUTH (Grid) DATE STARTED CORRECTED OIP TESTS
MEL 270° @ Collar October 26, 1989 Pajard |Test @ 600"
SROJECT LOT & CONC. o DATE COMPLETED C to -32°
-88° @ Collar October 30, 1989 . 8rq. |Din.
CLAIM NO. CO-ORDINATES. LENGTH ORILLED B8Y 183 m 208° ) -86°
JEAN 3 10,157.3 N 722' = 220.06 m. Nomad Drilling
GRID NO. COLLAR ELEV, LOGGED BY
9,985.4 E 935.0 D. C. Miller
METRES |[SECTION
Tron s DESCRIPTION
SAMPLE No,v FROM 10 LENGTH
OBJECTIVES '~ fegt mineralization and delineate fold structure.
0 3.28 Casing, no core.
3.28% 33.10 Cryptograined Limestone
Light grey, minor white; local weak fine banding; contains about
4% brown mudstone clasts which are more numerous and larger (up
to 10 cm.) near mineralization and carry up to 10% fine pyrite
as disseminations and discontinuous veinlets; pyrite increases
near mineralization; limestone also contains numerous carbonate
clasts and is cut by about 5% white carbonate veinlets at
various angles; generally good core with 98% recovery; locally
blocky with minor orange to rusty oxidation coloring on frac-
tures and carbonate veinlets and clasts.
Banding: 40-55° @ 3.28 - 27.0 m , 43° @ 27.84 m, 40° @ 28 m,
43° @ 31 m.
33.10( 47.24 Upper Mineralized Zone
(33.1 -~ 33.4) - Brown mudstone, soft, broken; sharp contact
with previous unit with broken core at contact; contains about
3% fine sphalerite and galena and traces of pyrite; some
barite near 33.4; 95% core recovery. 447421H | 33.1 | 33.4 0.3




D.C. MILLER GEOLOGICAL SERVICES

DRILL LOG

HOLE NO. 831

Sheet 2 of 6

METRES

SECTION

FROM

T0

DESCRIPTION

SAMPLE KO

FROM

ro

LENGTH

33.10

47.24

Upper Mineralized Zone (Cont'd)

(33.40 - 34.90) - Mixed brown mudstone, barite and grey quartz
breccia; core breaks at 40 - 70°; blocky with minor broken core;
mainly mudstone and quartz with about 4% sphalerite and galena
as fine to medium grains; mudstone is partly altered to sericite
and clay; contains about %% of very fine pyrite; core recovery

- 95%.

(35.40 - 36.35) - Similar; less galena, but some good honey
coloured and brown sphalerite; 95% recovery.

(36.35 - 38.00) - Mainly barite with about 20% gray quartz as
veins and blebs apparently cutting the barite; fair galena
and coarse honey-brown sphalerite associated with quartz; good
core; 99% recovery; about 6% combined sphalerite and galena.

(38.00 - 40.00) - Similar with about 40% grey quartz; 99%
recovery.

(40.00 - 40.60) - Mainly barite with fair galena and sparse
sphalerite; 15% grey green shale bands @ 45°; good core, 99%
recovery.

(40.60 - 42.00) - Mainly grey quartz with minor barite and 10%.
grey green shale remnants; good galena and fair sphalerlte,
fold structure at 40.60 - 40.80 with limbs @ 40-45°; good

core; 99% recovery.

(42.00 - 43.35) - Mainly grey-green shale with minor quaftz
and barite veining up to 20 cm thick; fair galena as veinlets
and sparse sphalerite; 30-40° banding; good core; 99% recovery.

447422H

447423H

447424H

447425H

447426H

447427H

447428H

33.

34,

36.

38.

40.

40.

42.

40

90

35

00

00

60

00

34.90

36.35

38.00

-40.00

40.60

42.00

43.35

1.50

1.45

1.65

2.00

0.60

1.40

1.35
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Sheet 3 of 6
H
ETRES |[SECTION DESCRIPTION .
FROM TO SAMPLE NO| FROM T0 LENGTH
33.10 | 47.24 Upper Mineralized Zone (Cont'd)
(43.35 - 44.60) - Grey-green shale with minor galena - pyrite
veining; minor barite veining; good core 99% recovery; 43°
banding. 447429H | 43.35] 44.60| 1.25
| (44.60 - 46.00) ~ Similar but with fair sphalerite-galena
i mineralization. 447430H | 44.60( 46.00{ 1.40
(46.00 - 47.24) - Similar to preceeding but with minor sphalerite
and fair galena; soft broken core; breaks along 45° partings
parallel to layering; 90% recovery. 447431H | 46.00| 47.24| 1.24

47.24 82.48 Calcareous Shale

Banded dark and light grey with layers averaging about 1 cm.
in thickness; individual dark and light layers are composed

of many very fine laminae; core recovery averages about 97%;
generally good core; contains about 5% white carbonate vein-
lets. Banding: 45° @ 47.24 m, 50° @ 48 m, 30° @ 51 m, 50°

53 m, 25° @ 55 m, 25-35° @55-73 m, 12° @ 73.4-74.5 m, 25-30°
@ 75.0-82.48 m.

Broken Core: (47.24 - 53.80) - With bedding plane faults @
53.00 - 53.80; 69.7 - 70.6 - associated with bedding plane
slips.

82.48 | 88.60 Wavy Banded Limestone

Mainly light grey, lesser dark grey bands; gradational with
previous unit over about 2 m; strong boudinage structure;
generally excellent core; 5% white carbonate-quartz veins
ranging up to 5 cm parallel to banding.

Banding: 40° @ 83 m, 30° @ 85 m, 40° @ 86.5 m, 0° @ 88.0 m.
4 Broken Core: (87.80 - 88.60) associated with 0° core angle.
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METRES

SECTION

FROM

TO

DESCRIPTION

SAMPLE MO| FROM

TO

LENGTH

88.60

112.0

137.0

112.0

137.0

147.0

Calcareous Shale (Transition Zone)

Similar to 47.24 - 82.48, dark grey bands predominate; contains
about 3% white carbonate-quartz veins to 4 cam thick mainly

{ parallel to banding.

Banding: 0-60° (folded) at 88.7-90.4; 30° @ 92 m, 45-60° @
92.5-93.0, 30° @ 92.6-97.0, 25-20° @ 97.5-103.0, 20-0° @
103.5-104.0, 20-10° @ 104.0-112.0.

Broken Core: 86.60-88.90, 89.90-90.60, associated with low
core angles; 98.70-98.80 associated with bedding plane slips;
103.70-105.0 - associated with low core angles.

This section is a transitional zone between calcareous shale
and wavy banded limestone.

Wavy Banded Limestone

Similar to 82.48-88.60; excellent core; 99% recovery; contains
about 8% white carbonate veins mainly about 2 m thick and
oriented at right angles to banding, giving a striped effect;
this was referred to as tiger texture in 1979 drill logs;
these veinlets are present from 114.5-137.0 and occur at the
hinge line of the fold structure.

Banding: uniform 0-5° @ 112.0-137.0.

Calcareous Shale Transition Zone

Similar to 88.60-112.00, excellent core; 99% recovery; striped
texture ends at 145.40. ' :

Banding: 10-20° @ 137.0-145.0; 20-25° @ 145.0-147.0.
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METRES

SECTION

FROM

TO

DESCRIPTION

SAMPLE NO.

FROM

TO

LENGTH

147.0

159.50

202.8

159.50"

202.8

216.4

Wavy Banded Limestone
As 117.0-137.0; excellent core, 99% recovery.

Banding @ 25-<35°.

Calcareous Shale
Similar 137.0-147.0; generally good core; 99% recovery.

Banding: 0-15° @ 159.50-166.0, 20-30° @ 167.0-186.0, 30-40°
@ 186.5-201.4 with relatively few drag fold structures; tight
fold structures @ 198.6-198.7, 200.15-200.35 and 201.4-202.0;
0-40° @ 202.0-202.8.

Mineralized Zone

202.8-204.0)- Partly silicified mineralized shale; blocky and
broken core; breaks along partings; folded at 0-30°; contains
about 1% pyrite and %% galena as fine veinlets; 95% recovery.

(204.0-205.7) - Similar, softer; breaks along partings at
50-60° parallel to banding; 95% recovery; 2 cm. barite vein @
205.0 m.

(205.7-207.7) - Main zone; good coarse brown-honey colored
sphalerite and good galena; mainly barite host rock with a
quartz band at 205.7-206.1 and mudstone at 206.8-207.3 - good
core, 99% recovery; estimate 5% galena and 5% sphalerite;
some calcite with barite.

447432H

447433H

4474348

202.8

204.0

205.7

204.0

205.7

207.7

1.2

1.7

2.0
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METR
ETRES |SECTION DESCRIPTION

FROU TO SAMPLE NOJ FROM TO LENGTH

202.8 | 216.4 Mineralized Zone (Cont'd)

(207.7-210.0) - Similar; good sphalerite and galena in a
baritic host rock withl0% brown mudstone clasts; good core
95% recovery; estimate 2% galena and 6% sphalerite; some
I calcite with barite. 447435H | 207.7 1210.0 2.3

(210.0-212.0) - Mainly brown mudstone with fair sphalerite
and minor galena; soft broken core @ 210.2-211.4; 95% recovery;
estimate 1% galena and 6% sphalerite; limestone mixed with
mudstone. 447436H |210.0 |212.0 2.0

| (212.0-214.0) - Good sphalerite in a mainly brown mudstone - ’
| barite host rock with some limestone and calcite veining; |
broken at 212.0-212.7 along banding? @ 0-10°; core recovery
99%; estimate 9% sphalerite and less than 1% galena. 447437H | 212.0 |214.0 2.0

(214.0-215.7) - High grade brown to honey coloured sphalerite;
fine to medium grained, in a mainly mudstone host rock; good
core; 99% recovery; estimate 18% sphalerite and less than 1%

galena. 447438H ;214.0 {215.7 1.7

|

(215.7 - 216.4) - Weakly mineralized mudstone with about 3%
fine to medium grained, brown to honey coloured sphalerite;

’g | good core, 99% recovery. 447439H |215.7 {216.4 | 0.7
i ! _
| s

216.4 : 220.06 | Cryptograined Limestone

E.O.M.; 722 White to pale grey with about 10% brown mudstone clasts which

| carry 1% fine pyrite; ecellent core, 99% recovery; massive
i core; vague 20° bands @ 217.10.

End of hole.
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PROPERTY TP OR AREA ATIMUTH (Grid) DATE STARTED CORRECTED DIP TESTS
MEL 270° @ Collar October 30, 1989 Pajar} Testle eoq
PROJECT LOT & CONC. op_ DATE COMPLETED Corr.|-32° fto grpd)
-87° @ Collar November 7, 1989 I~
CLAIM NO, CO-ORDINATES. LENGTH DRILLED BY Corre¢ted Readingj:
JEAN 3 10,198.6 N 204.22 Nomad Drilling Depth| Dip | Brg.
GRID NO. COLLAR ELEV. LOGGED BY 182.9m -83fF 259°
9,988.0 E 942.1 D. C. Miller
METRES [[SECTION ,
T B.Q. Core DESCRIPTION
SAN.PLE NO.| FROM TO LENGTH
OBJECTIVES:- Test mineralization and delineate fold structure.
0 0.30 Casing, no core.
0.30 44.30 Cryptograined Limestone
Pale grey, minor white, generally massive with weak, local
layering, cut by 5% fine, white carbonate veinlets commonly
@ 45° but also at all angles; contains about 30% brown mud-
stone clasts which carry 1-5% very fine pyrite; core commonly
breaks through these clasts, also contains numerous carbonate
clasts which are oxidized to an orange colour near surface;
carbonate veins are also orange coloured near surface; core
recovery - about 95%.
(0.30-7.0) ~ Broken and blocky core.
(7.0-33.2) - Generally good core.
(33.2-36.3) - Oxidized, broken core (water channel?)
(36.3-44.30) - Good core, locally broken.
Banding: 47° @ 22.9, 35° @ 24.3 and 35° @ 45.9.
44.30 65.68 Mineralized Zone
(44.30-46.10) - Well mineralized brown mudstone with minor
barite, some calcite; core loss at 44.30-44.81; sharp 60°
contact at 44.30; generally good core with 90% core recovery;
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METRE
> _JSECTION DESCRIPTION
FROM TO SAMPLE HMO.| FROM T0 LENGTH
44.30 | 65.68 Mineralized Zone (Cont'd)
estimate 10% sphalerite, minor galena. 447440H| 44.30| 46.10 1.80
: (46.10-48.20) - Barite with good sphalerité and galena; good !
{ core 95% recovery; estimate 4% sphalerite and 3% galena, some _
| calcite. 447441H| 46.10 | 48.20] 2.10
h (48.20-50.20) - Similar, better sphalerite (about 10%); good '
i core, 99% recovery. 4474424 |-48.20 | 50.20 2.00 |
|
(50.20-52.20) - Similar; 99% core recovery; estimate 5% i
sphalerite; 3% galena. 447443H | 50.20 52.20; 2.00
| (52.20-54.20) - Similar, quartz band @ 53.70-54.20; estimate
3.5% galena and 5% sphalerite; good core, 98% recovery. 447444H | 52.20 1 54.20] 2.00
(54.20-55.70) - Similar, quartz band @ 54.20-54.80; estimate .
2% galena, 5% sphalerite; good core, 99% recovery. 447445H | 54.20 { 55.70f 1.50
(55.70-56.60) - Silicified, mineralized shale; 30-40° layering; | %
{ good core, 95% recovery; estimate 3% sphalerite and 2% galena. 1447446H | 55.70 | 56.60 0.90 |
5 |
% (56.60-58.50) - Mineralized shale, pale green, soft layering
i at 10-30°; soft broken and blocky core with sparse 1 mm
i galena veinlets parallel to layering; 95% core recovery. 447447H | 56.60 | 58.50{ 1.90
1 .
E (58.50-60.00) - Mixed barite, shale and minor quartz; good
1 sphalerite and galena; 95% core recovery; estimate 5% galena,
4% sphalerite. 447448H | 58.50 ! 60.00} 1.50
(60.00-62.00) - Mineralized shale; as 56.60-58.50; soft broken
core; breaks along layering at 70-20°; 90% recovery, core in
1 an to 10 cm pieces with some clay on partings. 447449H | 60.00 { 62.00; 2.00
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METRE
S |SECTION DESCRIPTION :
FROM TO SAMPLE NMO.| FROM TO LENGTH
44.30! 65.68 Mineralized Zone (Cont'd)
(62.00-64.00) - Similar badly broken core; 10 cm barite-
sphalerite vein @ 63.70; core is shattered into chips mainly o
1 cm in size from 62.50-63.25. 447450H| 62.00| 64.00| 2.00
(64.00-65.68) - Mineralized shale and barite with fair local
sphalerite and galena; broken core with 90% recovery; baritic
section from 64.00-64.92; soft, broken shale @ 64.92-65.70; _ '
30° layering; sericite/clay on partings. 447451H{ 64.00| 65.68| 1.68
65.68| 72.60 Calcareocus Shale
I Light and dark grey; layering malnly @ 30° folded @ 72.10-72.60
| at 0-30°; soft, broken core.
(66.44-66.6), (67.0-67.06), (71.10-71.32) - Shattered core
with clay gouge on 30° partings; about 85% recovery.
72.601 75.30 Wavy Banded Limestone
Mainly light grey; strong boudinage structure; banding @ 40-50°;
! good core 99% recovery.
75.30 [142.50 | | calcareocus Shale
i E As 65.68-72.60 preceeding, but good core; consists of dark
and light layers averaging about 1 cm; about 95% recovery.
75.30- abrupt change in banding from 50° to 0-10°; possible
fault.
i Banding: 0-15° @ 75.30-78.00, 20-30° @ 78.00-91.60, 0-30°
@ 91.60-97.80, 30° @ 97.80-99.0, 0-15° @ 100.0-142.5.
Veining: (75.30 - 97.54) - Less than 5% white carbonate veins;
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MET
ETRES |SECTION DESCRIPTION
FROM T0 SAMPLE MO FROM TO LENGTH

75.301142.50

142.5 |151.00

151.00{188.10

Calcareous Shale (Cont'd)

(97.54-133.3) Increase in white carbonate veining to about 5%
with some veinlets parallel to banding and a strong set at
right angles to banding (Striped structure).

(91.60-91.80), (92.00-92.30) - Soft broken core with clay
gouge associated with bedding plane slips.

(119.0-142.5) - Excellent core in pieces 50 cm long.

Wavy Banded Limestone

Fairly abrupt change from previous unit with dominant light
bands with strong boudinage structure; gocd core, 99% recovery.

Banding: 0-25° @ 142.5-151.0.

Calcareous Shale

Similar to 75.30-142.50 with dark bands greater than light
coloured bands and little or no boudinage structure; excellent

i core in pieces to 1.5 m; contact gradational over 3 m.

% Veining: less than 5% white carbonate veinlets both cross-
i cutting and parallel to banding; some quartz blebs in thicker

veinlets.

Banding: 15-25° @ 151.00-164.00, 25-30° @ 164.00-184.00,
undulating 0-30° @ 184.00-189.30; lighter bands are pale.
greenish altered at 181.00-189.30 with less than 1% fine
pyrite veinlets and disseminations; generally good core in
this section but with sericite on fractures @ 0-45°.

Broken core: 187.25-187.50 - associated with 0-5° fractures.
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METRES

SECTION

FROM

To

DESCRIPTION

SAMPLE MO

FROM

TO

LENGTH

188.10

195.25

195, 25

204.22

670 fu.

Mineralized Zone

(188.10-189.30) - Weakly mineralized calcarecus shale with fine
galena/pyrite veinlets and disseminations; approx. 1% pyrite
and less galena; good core, 90% recovery; banding undulating @
0-30°.

(189.30-189.80) - Similar, better galena and some fine brown
sphalerite; 99% recovery, 0-30° banding.

(189.80-191.65) - Main zone; siliceous host rock @ 189.80-
190.20 and 190.90-191.65, otherwise barite; fair galena and
sphalerite; vague 40° banding @ 190.00; good core, 98%
recovery.

(191.65-193.35) - Mainly barite, sparse galena and sphalerite;
good core, 98% recovery.

(193.35-195.25) - Mixed barite, silica and mudstone; fair-good
sphalerite as fine-medium sized grains associated with mudstone
clasts; mainly barite to 194.5 m; then mainly mudstone and
silica breccia; contact @ 195.25 @50° - brown mudstone against
cryptograined. limestone along fracture; good core 98% recovery.

1 Cryptograined Limestone

White to pale grey, massive with about 15% white carbonate
veinlets and clasts and about 4% brown mudstone clasts which
carry about 1% very fine pyrite disseminations; good core,
95% recovery.

End of hole.

447452H

447453H

447454H

447455H

447456H

188.10

189.30

189.80

191.65

193.35

189.30

189.30

191.65

193.35

195.25

1.20

0.50

1.85

1.70

1.90
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PROPERTY

MET,

DATE STARTED

November 8, 1989

ATIMUTH

270°

(Grid)

TP OR AREA

CORRECTED

oiP

TESTS

No tésts.

PROJECT

LOT & CONC. DATE COMPLETED

November 9, 1989

Olfeg%o

CLAINM NO,

JEAN 3

CO-OROINATES.

10,049.3 N

LENGTH

L
54.56 M Nomad”

Df&lllng

GRID NO.

COLLAR ELEV.

919.0

LOGGED 8Y

9,973.4 E D. C. Miller

METRES [[SECTION

FROM TO

DESCRIPTION

SAMPLE NO.

FROM T0

LENGTH

0 0.61

0.61 | 23.30

23.30 | 45.25

OBJECTIVES - Drill hole for metallurgical tests and to test

mineralization and structure on section 10,050 N.
Casing, no core.

Cryptograined Limestone

White to pale gray; contains about 5% brown mudstone clasts
ranging in size from a few millimetres to-over 10 cm; core
commonly breaks through larger mudstone clasts; also contains
about 15% carbonate clasts and veinlets at various orientations
which are oxidized to an orange colour near surface; core tends
to be blocky, but core recovery average about 95%.

Banding - local vague banding @ 40-50°.
Siderite alteration @ 22.90-23.10.

Mineralized Zone

(23.30-25.15) - Mixed mudstone, barite, quartz and calcite with
fair galena and very sparse sphalerite; broken core @ 24.23-
25.15; overall 97% recovery; minor fine pyrite.

(25.15-26.00) - Mainly mudstone with fair to fine to medium
grained sphalerite, broken core; 97% recovery.

(26.00-32.30) - Mainly barite host rocks with fair patchy
coarse brown sphalerite often associated with mudstone clasts;
some local galena; good core, 99% recovery.

475751

475752

475753
475754

23.34 | 25.15

25.15| 27.84

27.84
30.00

30.00
32.25

1.81

2.69

2.16
2.25
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METRES |SECTION DESCRIPTION

FROM 70 SAMPLE NO.| FROM TO LENGTH

23.301| 45.25 Mineralized Zone (Cont'd)

(32.30-36.10) - High grade coarse brown sphalerite associated [[475755 32.25| 35.40 | 3.15
with mainly mudstone host rocks; lesser barite, quartz and
calcite; local strong breccia structure; generally good core 475756 35.4Q 36.10| 0.70
with 98% recovery; soft and broken with clay/sericite at
33.83-34.14, also broken at 35.20-35.40.

(36.10-40.17) - Mainly barite host rocks, similar to 26.00- 475757 36.1Q 37.20} 1.10

32.30; very minor white silica alteration; good core, 98%

recovery. 475758 37.20{ 40.17 | 2.97
| (40.17-42.44) - Mainly pale grey silica, minor mudstone and 475759 | 40.17| 42.44 | 2.27

calcite; fair sphalerite to 41.50 then very sparse with in-
creasing fine pyrite, up to 2%; good core, 99% recovery.

(42.44-42.75) - Mainly barite, good core, 99% recovery. 475760 | 42.44; 43.60 | 1.16

(42.75-43.60) - Medium to pale grey silica; sparse sphalerite
about 1% pyrite, block core, 99% recovery.

(43.60-45.25) - Weakly mineralized shale; pale green grey,

| soft, blocky and broken core with sericite on partings parallel
1to fine laminae @ 30-40° with some 0° undulations; mineraliza- °
: i tion includes minor brown sphalerite and pyrite as veinlets

and blebs subparallel to banding and cutting banding.
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METRES |SECTION DESCRIPTION

FROM T0 SAMPLE NO] FROM TO LENGTH

1

45.25) 49.30 Altered Calcareous Shale

Pale green=grey, finely laminated, soft, locally broken;

breaks into 1-10 cm pieces along sericite altered partings
parallel to banding; some brecciation and clay gouge at 48.40-
{ 49.30; core is mineralized with about 2% fine pyrite veinlets

| mainly subparallel to banding, mainly at 50-55° but locally
undulating to 0°; about 4% white calcite-—quartz veinlets, up to
2 am thick, mainly parallel to banding; good core recovery,
about 95%.

49,30} 54.56 Calcareous Shale

Dark and light grey, well banded at 35-50° with local 0°
folding; fair core but tends to break along partings
parallel to banding; about 3% white calcite veining; 94%
core recovery.

End. Drill left on set-up (November 9, 1989).

Mineralized core not split; mineralized section and adjacent
core shipped to Vancouver in 4 boxes.




MEL DEPOSIT DIAMOND DRILLING - 1989

DIAMOND DRILL HOLE SURVEY CALCULATIONS
Sequence Hole  Location of Collar or Node Dip  Bearing Survey  Slope  Horiz.  Vert. Northing Basting
Ko. Yo. Lat.(N) Dep.{B) Elev. (decimal) {Grid}  point distance component comp. N +,8- B+, ¥ -

30 89-30 10097.30 9974.50 924.70
10097.30  9967.00 838.93 -85 210 0.00  86.10 .50 -85.M 0.00 -1.50
10095.65  9960.36 141.17 -86 256 172.20  98.00 6.84 97,76  -1.65 -6.63
184.10 0.00
Top of D.zone 10097.30  9971.68 892.42 From Collar 32,40 32.40 2.8 -32.28 0.00
Mid' of U.zone  10097.30 9971.08 885.65 Prom Collar 39.200 139,20 3.4 -39.05 0.00
Base of U.zone  10097.30 9970.49 878.88 Prom Collar 46.00  46.00 4,00 -45.82 0.00
Top of L. zone  10095.96 9961.63 759.82 "measure from end® 165.40 18,70 1.30 18,65 0.3 1.0
Mid* of L.zone  10095.84 9961.13 752.54 “measure from end" 172.70  11.40 0.80 11.17 0.19
Base of L.zone  10095.72 9960.64 745.26 "measure from end" 180.00 4.10 0.29 §.09 0.07
End of fHole 10095.65  9960.36  741.17 184.10  184.10 14.34 -183.93 1.65

i 89-31  10157.30  9985.40  935.00
10157.30  9982.21  843.56 -88 20 0.00  91.50 3,19 -91.44 0.00 -3.19

C10161.51  9974.29 TS0 -§6 298 183.00 128.56 .97 -128.25 4.2 -1.92

220,06
Top of U.zone 10157.30  9984.18 900.12 From Collar 34,90 34,90 1,22 -34.88 0.00 -1.22
Mid' of U.zone  10157.30  9983.97 893.96 From Collar 4107 41.07 1.4 -41.04 0.00 1.43
Base of U.zone  10157.30  9983.75 887.79 From Collar .24 4.1 1.65 -471.21 0.00 -1.65
Top of L. zone  [0161.04 9975.17 729.63 mveasure from end" 205.70 14,36 .00 1433 -0.47 0.88

Mid' of L.zone  10161.20 9974.87 724.65 *measure froo end* 210.70 9.36 0.65 9.34  -0.31 0.58

Base of L.zone  10161.37 9974.56 719.66 "measure from end" 215.70 4.36 0.30 4,15 -0.14 0.7

End of Hole 10161,50  9974.29  715.11 220,06 220.06 12,16 -219.69 .21 -11.11
1 89-32 10198.60 9988.00 942.10

10198.60  9983.21 850,78 -87 ! 0,00 91.45 4,19 -91.32 0.00 -4.79

10195.98  9969.72  138.85 -83 259 182,90 1121 13.74 -111.93  -2.62  -13.49

204.22
Top of 0.zone 16196.60 9985.68 897.86 From Collar 44,30 44,30 2,32 -4 0.00 -2.32
Mid' of U,zone  10198.60 9985.27 890.02 From Collar 52,15  52.15 2,13 -52.08 0.00 -2.13
Base of D.zone  10198.60 9984.86 882.18 Prom Collar 60.00  60.00 3.4 -99.92 0.00 -1.14

Top of L. zone  10196.35 9971.65 776,20 "measure from end® 188,10  16.12 1.96  16.00 0.37 1.93
Mid' of L.zone  10196.27 9971.22 760.20 *measure from end" 191.68  12.54 1.53 12,45 0.29 1.50
Base of L.zone  10196.19 9970.80 747.75 “measure from end" 195.25 8.97 1.09 8.90 0.21 1.07
End of Hole 10195.98  9969.72  138.85 104.22 18.53 -203.25  -2.62  -18.28

33 89-33  10049.30  9973.40  919.00

-89.5 270 54,56 54.56 0.48 -54.56 0.00 -0.48
Top of U.zone 10049.30  9973.18  893.85 25,15 25.15 0,22 -25.15 0.00 -0.22
Mid' of U.zone  10049.30 9973.11  886.34 32.66  32.66 0.29 -32.66 0.00 -0.29
Base of U.zone  10049.30 9973.05 678.83 $0.17  40.17 5 -40.17 -0.35
End of Hole 1004930 9972.92  864.44 54,56  54.56 B -54.56 . -0.48
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Samples:
3 samples of drill core for sectioning and petrographic examination.

Samples are as follows:

Sample Corresponding Assay Intervals
BTX-1 562 - 569 ft.

BTX-2 569 - 570 ft.

BTX-3 570 - 574 f¢t.

The samples consist of a piece of "typical" material from each
assayed interval. They were prepared for optical examination as
polished thin sections.

Summary:

These samples consist of sphalerite and galena as streaky and clumpy
segregations in an intensely silicified matrix.

The mineralization in BTX-1 and 3 is essentially monomineralic
sphalerite. 1In BTX-2 it includes major proportions of galena.
Pyrite is a trace accessory in all cases, and chalcopyrite and
tetrahedrite are additional trace consitutents in BTX-3.

Barite is an accessory gangue component, together with carbonate and

sericite. Barite forms irregular impregnations and veinlets in the
siliceous matrix.



There is evidence of contemporaneous deformation and mineralization.
Sulfides in BTX-2 typically incorporate foliaceous sericite, and in
BTX-3 are partially in fragment-like clumps and partially as
fine-grained, streaked-out trains.

Individual petrographic descriptions are attached.

m
J.F. Harris Ph.D.

(929-5867)



SAMPLE BTX-1

Estimated mode

Quartz 87

Carbonate 4
Barite 3
Sericite trace
Sphalerite 6
Pyrite trace
Tetrahedrite(?) trace

This is a mineralized sample consisting predominantly of quartz (as
vein material or totally silicified host rock).

The quartz matrix is made up of a rather equigranular, randomly
interlocking aggregate of anhedral-subhedral, prismatic grains, 0.05
- 0.3mm in size.

Carbonate forms randomly scattered, small pockets, 0.2 - 1.0mm in
size. A few larger pockets occur, in which the carbonate is
intergrown with well-crystallized barite. Barite also forms a few
areas of pockety and veniform impregnations of the quartz matrix,
independent of carbonate.

Sericite is seen as rare, fine-grained flecks and wisps.

Sulfides consist of monomineralic sphalerite. This is a light
brown, colour-zoned variety. It occurs as sporadic, irregular
patches, 0.5 - 3.0mm in size. These show crenulate outlines, and
often contain small inclusions of the quartz matrix. They are
fringed by halos of clear recrystallized quartz (distinct from the
diffusely turbid quartz of the matrix as a whole).

Trace accessories are pyrite, as occasional small euhedra (to 0.2mm)
in the quartz matrix and as rare inclusions in sphalerite. Rare
traces of a brownish phase (tetrahedrite?) occur in a few as
inclusions, to 25 microns in size, in sphalerite.



SAMPLE BTX-2

Estimated mode

Quartz 55
Sericite 5
Leucoxene(?) 2
Carbonate 2
Barite 10
Galena 17
Sphalerite 9
Pyrite trace

A little over half of this slide is made up of an aggregate of
turbid quartz similar to the matrix in BTX-1. This consists of
anhedral to subhedral, locally comb-textured or lamellar quartz, of
grain size 0.1 - 0.3mm, with a much finer-grained cherty
intergranular component.

This is cut by occasional veinlets and pockets of carbonate and of
barite.

One side of the slide consists of a strongly mineralized assemblage.
This is made up of irregular, streaky masses of sulfides 'in a gangue
of lamellar-textured quartz, barite and rather abundant
fine-grained, foliaceous sericite, plus minor carbonate. The barite
forms some relatively coarse patches, up to 2mm or more, and also
extends as occasional veinlets into the adjacent barren quartz area.

Sulfides are galena and sphalerite in heterogenous intergrowth. In
part, they form segregated streaks and patches, up to 1 or 2mm in
size, but they are also present in finer-grained mutual intergrowth
(irregular inclusions, one in the other) on a scale down to 0.05 -
0.1lmm.

A minor proportion of the sulfides, especially galena, occur as
small intergranular pockets in the quartz/barite gangue.

A notable feature is the intimate association of sericite with the
sulfides, as contorted swarms and meshworks of minute, scaly flakes,
included within otherwise well-segregated sulfides.

Pyrite is a minor accessory, as scattered, individual euhedra, 0.02
- 0.5mm in size, in the gangue matrix, and also within galena or
sphalerite.



SAMPLE BTX-3

Estimated mode

Quartz 45
Plagioclase 14
Sericite 15
Leucoxene(?) 2
Barite 3
Carbonate 5
Sphalerite 15
Galena 0.5
Pyrite 0.5
Chalcopyrite trace
Tetrahedrite trace

The mineralization in this sample is characterized by sphalerite, as
abundant disseminated clumps through an altered rock matrix.

The latter is a heterogenous, vari-granular aggregate having the
aspect of a strongly silicified, possibly brecciated host.

It consists predominantly of quartz, as an anhedral aggregate of
grain size 0.05 - 0.2mm, interstitially pervaded by fine-grained
sericite and minor carbonate.

This matrix incorporates sporadic, streaked-out lenses of
foliaceous, shale-like and/or felsitic (tuffaceous?) material,
diffusely impregnated with leucoxene; patches of cherty-textured
quartz speckled with small carbonate porphyroblasts; and occasional
patches of compact sericite, having the aspect of altered feldspar
phenocrysts.

Sulfides consist almost entirely of light brown, colour-zoned
sphalerite, as in BTX-1. They form highly irregular clumps, 0.5 -
3.0mm in size, as well as clusters and streaky trains of
finer-grained pockets and tiny granules, 20 - 200 microns in size.

The sphalerite clumps commonly show marginally intergrown patches of
coarse quartz and carbonate - some of which look like fragments.

Accessory sulfides are slightly more abundant than in BTX-1. They
consist principally of galena - as scattered, small pockets and tiny
inclusions, 0.02 - 0.5mm in size, in sphalerite - and pyrite, as
sparsely disseminated individual euhedra, 10 - 100 microns in size,
mostly in the silicified matrix.

Chalcopyrite and tetrahedrite are notable trace constituents, mostly
as small patches of polymineralic intergrowth with galena within, or
marginal to, sphalerite clumps.



Sample BTX-3 cont.

Barite occurs sporadically, in association with the sulfides and
quartz, as veinlets and coarse pockets and, locally, as intimate
fine-grained impregnations of the matrix. 1In part, the barite
veinlets cross-cut the sphalerite -~ possibly as a result of
remobilization.

The rock appears somewhat sheared and/or cataclastically disrupted,
possibly by a pene-contemporaneous and/or post mineralization event.
The deformation could be non-tectonic - i.e. this could be a slumped
melange of exhalative sedimentary affinities.



