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The. ‘Mel deposit !ocated in southern Vukon uithin 44 km of the

‘shale.. To date, diamond drilling: has indicated 4.8 million tonnes of
: mineralization grading 52. 1% barite, 2.05% lead and 5.61% zinc. This
- mineraiization occurs in ‘a tabular, le

central]y. which graduoily thins towards both ends over a ‘total strike~:

1330 m and 1is open at depth Preliminary metallurgical testuork to date
1 been encouroging 5 i

Aleshe Highway. The deposit is thought to ‘be epigenetic and occurs: at a
. contact between Lower Cambrian Limestone. and Cambr to Ordovictan = =

chaped. oody, up to 21.7.m thick

" Yength of 800 metews. The deposit has been drilled to a depth of apout .

Introcuction

Barite deposits are widely distributed throughout.the world and
occur in a variety of geological environments. In recent years, a
~umber of deposits of barite and: barite-lead-zin¢ have been discovered
o northern British Coiumbia.;Yukon Territory and Alaska. Most of these
deposits. are associated with Devonian-Mississippian age sediments and
many are. syngenetic, bedded type deposits. .The Mel is a Larite-lead-
zinc deposit-(average:grade 52.1% barite with 7.7% combined léad-zinc)
which occurs within lower Cambrian strata and appear, to te an epigenetic
replaaement depostt

In- th1$ paper. present knouledge of the Mei deposit is sunmac1zed
and a pOSSIbie model for its deposition is proposed. Observations are

largely based on field work, megascopic studies and two recent B.A.Sc.

theses (Biasuccl. 1979. Renn1e. 1979).
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Fiqure 1: 'AeriaI‘Vieu of ‘the Mel Property Viewed from the south.

‘Locat:on and Phy5109rog y

“The Mel barite-lead-zinc deposit is located 80 km east- northeast of
Watson Lake, Yukon at Lat. 60°21'N, Long. 127°24'¥W (N.T.S. Map 95 D-6).
A winter caterpillar trail leads to the property from Contact Creek,

T\ototed 44 km southward of the prorerty on. the Alaska Highway.

. The base elevation at the- property is 850'm and nearby mountalns
‘rise to 1300 m. Topography is generally moderate although prominent

“cliffs are present in one location immediately northwest of the. deposit.
. Hillsides are densely forested with principally spruce .and balsam.
" Open, marshy areas containing several small lakes, ponds and connecting

‘streams are found uithln broad northward trending valleys.
The area: has been affected by P]exstocene glaciation and ice move-

ment was eastward and northward. '~ North of the deposit, scil cover is
‘‘relatively thin and outcrops are fafrly oumerous. To the south, relative-
Sly thick deposits of tiii and al]uvium are. present and ocutcrops are
ssparse. :

 History o

The lacation of barite outcrops were ‘apparently. known: for some time

:‘prior to staking.  The property was first staked in 1967 by J. Melnychuk

and T. Flint and optioned to Newmont Mining Corporation Ltd. Newmont

Cbuilt 3 caterpillar road to the property and conducted bulldozer’ trench-
~..ing-and a geochemical survey. Following this work, Newmont drapped

their option and the claims lapsed. [n 1973, Melnychuk restaked the

. ‘property and sold his interest to Sovereign Metals Corporation'Ltd:
‘e”(forﬂerly Emaire Metals Corporation Ltd:). Sovereign optioned the ©

property to Granby Mining Corporation Ltd. which drilled 13 AQ diamond

..drill noles- tota]ltng 1952 m during 1974 and 1975. Granby aiso conducted
'geolog\cal mapping, geochem\cal sampling and prospecting. Ouring June °
1976, R.C. Carne of the Department of Indian and Northern Affairs,
*conducted geologlcal mapping and core l0gging and wrote 2 report on the
_"property \ater in 1975 (Open File Report EGS i976-\o)

e



60°]

N(‘XJR:Y‘H"\,N‘ES;{I;

/\Q._;4‘n

. TERRITORIES

—ds2°

50°

sa°|

deposit.

In lecember 1976, St. Joseph Explorations Ltd. ccncluded an agree-
ment with Granby Mining Corporation Ltd. by which St. Joseph would
undertake further exploration of the property in return for equity.
Ouring 1977 to 1979, St. Joseph conducted geological, geochemical and
qeophysical surveys and completed 4054.2 m of BQ d¢iamend drilling in 19
holes. Vork to date has indicated a lens shaped deposit containing
4,782,320 tonnes grading 52.7% barite, 2.057 read and 5.61° zinc to a
maximum depth of 330 m below surface. Below this depth, the zone
continues but 1s yet untested.

Regional Gealogy

The Mel deposit is located in Coal River map-area NTS 95 O (Gabrielse
and Blusson, 1968). In this area deposition of marine-sediments was
nearly continuous from Hadrynian to Carboniferous time. Basic volcanic
rocks were extruded during three events and dated stratigraphically as
late Upper Proterozoic andfor early Lower Cambrian, late Lower Cambrian
and Middle Ordovician. Despite the presence of these valcanic rocks,
Gabrielse and Blusson (1968) considered the total aspect of stratigraphy
to be miogeosynclinal rather than eugeosynciinal,

In general, outcrop exposures are poor in Coal River map-area and
contact relationships between various units are not often seen. One
unconformable contict occurs below basal Silurian strata which uncon-
formably overlie Ordovician strata. In the adjoining Flat River map-
area, where rock exposures are better, 4 number of unconformities are
recognized. Here, two unconformities are recognized in Protorozoic
rocks and unconformitiés are present b:low and above Middle Cabrian
strata ‘and above Middle Ordovician strata.

In Lower to Middle Cretaceous time, intrusive rocks, mainly quartz
monzonite and granodiorite, were emplaced in northeastern Coal River
map-area and acrthward of this map-area. The closest intrusive to the
Mel deposit is about 60 km distant. :

... Much of the deformation of sedimentary strata in Coal River map-
area apparently occurred in post-Carboniferous time as all units deposit-
€d pricr to this time sustained similar deformaticn. Probably major
deformation occurred during the Upper Jurassic to Upper Cretaceous
ColunmignkOrogenykand during the later Tertiary Laramide Orogeny. In
adjacent Flat River and Watson Lake map-areas, some deformation occurred
in Lower Cambrian strata prior to Upper Cambrian sedimentatinan. Major
faults in Coal River map-area strike north-south and have easterly
directed thrust movements in the order of 3000 m or more. These faults
are of post-Carboniferous age as all units have been arfected.

. In Lower Cambrian time sedimentary strata in Coal River map-area
show marked facies changes from east to west (Fig. 3), probably reflect-
ing progressively deeper water westward. The Mel deposit occurs at 3
facies”boyndafy”beiweeﬁjlimestone-siltstone facies with some volcanics
to a precominantly siltstone-shale facies.

Property Geology

The ‘Mel area is underlain by folded Lawer Paleozoic strata including
carbonates, phyllites, shales and siltstones. These rocks strike northerly
and dip both westerly and easteriy. The Mel deposit, which 15 composed
ofthIAtiVelykqoarsg grained sphalerite and galena mireralization within
a barite-rich host vock, is conformable with enclosing strata, strikos
northward, dips westward near surface and ‘eastward at depth. The deposit
15 lens shaped, ‘about 800 Vong ‘and-up'to 217 n thick near it certer.

" A‘second

parallel zGie wist of the main deposit iws been treced for

120 'm on surface and is considerad to be 3 fuulted Borsion oF the wain
rzone. - The westizcne appe ns - Lochave little tonnage-potential. Oeil

holes below it and surface

3 esiploration along strike tailed to disclose
further mineralizavicn. o S i

1,f£y]: which has OTTi¢t the west zone,

- In‘addition to the o
(@ ingireverse Taults that cause sinall

here are a few nortns

Cloffsets withinithe main zone. A larger;rnortnwcst;strrk1qg reverse
r;vfau1tkwest‘pf‘tne(deposi; displaces: strata immediately south of the



Stratigraphy

TAGLE OF FORMATIONS

Property Lithology Thickness
Period Map Unit {metres)
Cambrian 5 Dark grey, wavy banded, 700+
to Ordovician silty limestone
4 Brown to grey, -laminated 10-45

calcareous phyllite and shale

Lower Cambrian **
3 Light grey fine-grained 150
limestona
2 Buff dolomite and var:ably 0-40
“~dolomitized limestore
1 Medium to dark grey ca1car- 400+

ecus shale and siltstone,
_minor limestone

f' The HMel deposit lles bgtween propertﬁ map units 3 and 4 and is
“conformable: with:both units.

{a) Unit 1

This unit underlies the western part of the property and consists
af .brown, maroon and grey weathered, finelyslaminated medium to dark
alcareous shale and siltstone and minor buff weathered grey limestone.
rained yyrite tn some siltstone Yaminae has oxidized to form sharp

rusty ‘bands.
(b) Unit 2

i Buff to orenge weathered pale brown to light grey dolomite and
dolomitized Yimestone is found as d narrow band betweea units 1 and 3.
Although exposures are limited, it appears to be of local extent and is
uthought to be an altered portion of unit 3.

,(c)'Unit 3

unft .comprises pale grey generally very fxne grained limestone
“thin discontinuous bands and clests of brown mudstone and

asts Hith ‘an oolitic texture. The muddy layers and

: best. seen An dril‘ core, are often pyritic. Possible

_At surface, this unis .is ovgrturned and forms the
g wall of" the Hel} deposit.

dctural footwall.-of .the Mel deposit near surface. At
e of folding, it becomes the hanging wall- of the deposit.

of dlfferent1al weather!ng between silty and
tudes in this unit are similar to those 1n
of sparse outcropc actual contact relation-

idipping about 65° westward at
urned sync\ine.‘ Strikes are
osit. at a depth of about
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o YRoiprodihenf“idltsvifé;prégéhi near the Mel deposit, but fortunately,

the mineralized zone is relatively unaffected by the displacements of
“these faults. ‘With reference to the accompanying geology plan, an early -
northeast trending normal fault has apparent laft lateral displacement
‘of 350 m and apparent dip displacement of 200-300 m. ~Core:hrles indicate
this fault dips about 50° westward. The west zone, formerly part of the
main deposit, has been offset to its present location by this fault. o
" Alater northwest trending reverse fault with an apparent 150-200 m
of left lateral displacement has offset strata and the earlier fault.

inrillihg-ihqicateS’;h|§afau!t~d!pStgastuafd."Aihranchuofjthif-fault has

cut the south end of the deposit-and has aused a left lateral offset of
50+ ey et e b e 5

fault contact with unit 1. The northwest trending trace of this contact
fs Anferred from sparse outcrops. The magnitude and direction of move-
ment on this inferred fa 1t ptgsently,unr§501vgd“ e e

Mineralization and Alteration
The deposit consists of coarse whi

‘to 1ight grey barite (52.1%)

with 5.61% zinc and 2.05% lead present.in the form of relatively coarse .

grained sphqléritéfandjgllenql,‘Otherﬁsulph!des‘presEng;inc\yde-pyrjtg
and ‘very minor chalcopyrite, tetrahedrite and covellite. Non-sulphide
constituents include grey to white cherty quartz, brown to grey mudstone
{in part altered to sericite) and very minor limestone remnants. .

The deposit is lens-shaped and displays gross lithological and
mineralogical zoning features: Centrally, where the deposit is thickest,
barite content is the highest. Towards both ends, where the deposit =
thins, barite content decreases, sphalerite content increases and cherty .

quartz gangue content increases. Above average galena jrades are found -
“fn’ the northern and lower parts of the deposit associated with both high
and Yow barite content. A zone of white to grey chgrty_Quartx.,generally>j
over a metre thick, is found along the stratigraphic top of the deposit.
This siliceous zone may represent silicification of the base of the
shale-phyllite (unit;4{,3,: i SRl R e ey

Near the western limit of property mapping, unit 5 is in apparent

Barite is the most common economic mineral. It is typically white
to gréy, coarse grained and partly recrystallized. Some fine grained
anhedral barite occurs with'quartz in late veinlets cutting both previous
barite and sulphides.

Sphalerite occurs in sub-rounded blebs and is mainly brownish in
colour. Most grains range from 1 to 5 mmn in size but some larger and
smaller grains are present. Some sphalerite-giains have clear colourless
rims. .

 Galena occurs mainly as veinlets cutting cherty quartz, barite and
sphalerite or {s present between grains of these minerals. Grain size
of galena is variable but in general is finer than that of sphalerite.

Pyrite is the third most common sulphide and is mainly fine grained.
It occurs as disseminations in mudstone clasts and cherty quartz and as
vei?letskCutting other sulphdies, along.grain boundaries, and within
wall rocks.

. Chalcopyrite and tetrahedrite are present in trace amounts commonly
intergrown with galena along sphalerite grain boundaries. Covellite was
1de?t{fied in one polished section between chalcopyrite and sphalerite
grains. :

Geochemistry. .

Geochemical soil sampling for lead, zinc and copper was conducted
over 3 large area in the vicinity of the Mel deposit. Samples were
collected from the B horizon at depths ranging from 20 to 50 cm. Minus
80 mesh portions of samples were digested with perchloric acid and
analyzed by the atomic absorption method. No significant copper anomalies
were found. Lead and zinc values were greater than 70 and 300 ppm
respectively directly over the deposit. Zinc vaiues were also relatively
high in a large dispersion haloe around the deposit, particularly in the
direction of fce movement, down slope movement and zlong channeis of
recent alluvial deposition. In much of the area south of the deposit,
soil cover {s probably too deep for scil geochemistry to be effective.
Background values for lead, zinc and copper are 10, 60 and 15 ppm
respectively.

Geophysics

Gravity and induced polarization surveys were conducted over and
south of the deposit. Equipment used included a Sodin W.S. 410 gravity
meter and a Huntec LOPO MK-3 induced polarizatior transmitter coupled
with an E1liot R-20A receiver. ‘A dipole-dipolz array was used for
induced polarization work. Weak gravity and fnduced polarization anom-
alies were obtained cver the derosit and also on some lines south of the
deposit:. One of the southern anomalies was subsequently drilled but no
mineralization was intersected. It was found that overburden depths
were deeper than expected and faulting had offset the projected position
of the mineralized zone. '

Metallurgical Testwork

Approximately 110 kg of mineralized drill core was submitted to
Lakefield Research for metallurgical tests. This materfal assayed 2.30%
lead, 4.80% zinc and 51.60% barite. ‘Assays ware also done for sulphur,
strontium and tin which assayed 9.54%, 0.31% and 0.002% respectively.
Test results were encouraging and concentrate grades for lead, zinc and
barfte were in the order of 797, 64.7% and 95% respectively with recover-
ies of 97.7%, 94.5% and 92.6% respectively. Zinc concentrates were
assayed for a number of elements and found to contain 0.25% cadmium and
0.07% mercury. Ffurther testwork showed mercury reported entirely to
sphalerite and could be satisfactorily removed by roasting the zinc
concentrate for 16 hours. .

Genesis of Mel Deposit

Evidence which suggest the Mel is an epigenetic deposit includes
the following:

lack 6fvprimary beddinq; -

coarse grain size of barite, galena and sphalerite;
) erratic distribution of galena and sphalerite in barite and

o
B §§ veining of wall rocks by sulphides and rarely barite;
% 3 ]

S cherty quartz with cross-cutting.relationships;
. (5) occasional 1imestone remnants within the barite deposit.




These features are compat1ble ‘with-depositicn: of barite and sulph=
ides from hydrothermal ore fluids (possibly related to nearby late
it s speculated that ascending hydrothermal ore
fluids: encountered a relatively impervious shale horizon atove limestone
and spread out laterally below the shale. Assuming that strata were
sllght)y 1nclined at th1s time. these fluids would gradually ascend up

because of cooling and ‘possibly’ n1x1nq with
It is speculatea that by metasomatlc

deposxt1on the deposit uas up!xfted ‘de=
.with enclos1ng strata. It is estimated that
p-component of mineralization has been

e’
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