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1.

SUMMARY

The Cay property is a lead-zinc-germanium prospect located in the
northern Rocky Mountains of British Columbia. It consists of 13
claims (168 units) owned by Equinox Resources Ltd. The claims are
55 kilometres west of Trutch on the Alaska Highway between the
Muskwa and Prophet Rivers. A road extends towards the property
from Trutch a distance of 12 km, and it could be extended.

The property is underlain by a well bedded sequence of strata
which includes: limestones, dolomite, shales, sandstone, cherty
limestone and thick bedded black chert. These rocks range between
Silurian and Triassic in age. ’

Work carried out on the property after it was identified as an
important germanium target in early 1986 has involved:
orientation geochemical work; prospecting and preliminary
geological mapping in the £fall of 1986; detailed geochemical
surveys; mapping; geophysical work; trenching; and diamond
drilling in 1987. '

Showings consist of numerous zinc-lead occurences found at or near
the contact of Middle Devonian Dunedin Fm. limestone with Besa
River Fm. shales and Stone Fm. limestone. Mineralization occurs
on both limbs of a tightly folded anticline. Sampling has yielded
assays of up to 13 percent zinc over several metres and showings
occur over a strike length in excess of 15 kilometres.

Zinc occurs as the mineral sphalerite which itself contains
exceptionally high levels of germanium. Zinc concentrate from the
Cay property contains 0.03% gallium and 0.25% germanium on
average. The gallium and germanium occur within the sphalerite
latice and in the mineral germanite which is present as inclusions
in sphalerite. Assuming current values for these elements the
trace element content would add over $1100 (U.S.) to the gross
value of any sphalerite produced in ore concentrate.

Excellent potential exists for delineating ore reserves by

drilling down dip and along strike from mineralized exposures on
the Cay property.

INTRODUCTION

In 1986 Beaty Geological Ltd. launched a gallium-germanium
exploration program. The object was to identify mineral prospects
in the Western Cordillera of North America with previously
unrecognized potential to be significant gallium and/or germanium
sources. Attention was focused on zinc properties. It was hoped
that a sub-economic deposit would be found which could be elevated
to an economic category by virtue of its trace element gallium and
germanium content.

The program involved an extensive literature search followed by
the sampling of over three hundred deposits and prospects.
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4.

Although several of these were found to have anomalous values in
gallium and/or germanium, one exceptional property, the Cay,
located in the Rocky Mountains of northeastern B.C., was
identified.

An explofation program was carried out on the Cay property in the
fall of 1986 and summer and fall of 1987. The 1986 work consisted
of preliminary geologic mapping, geochemical orientation work and
prospecting. In 1987 an integrated exploration program was
carried out starting with detailed grid controlled geological,
geochemical and geophysical surveys followed by trench sampling
and diamond drilling. The program was augmented through
metallurgical studies on a bulk sample, petrological work and a
study of fossils from the property.

It has been determined that sphalerite from the Cay prospect
averages 0.25% Ge and 0.034% Ga. This is very high indeed. By
comparison the richest source of germanium in a zinc concentrate
currently being mined is Pennarroya’s St. Salvy mine in France,
which contains about 0.07% Ge. Equally significant is the size
potential of the Cay. Mineralization has been traced for over 15
kilometres in a geological environment analogous to that of a
classic petroleum trap. Furthermore "ore" from the property is
metallurgically clean and the economics of extraction appear close
to ideal. '

This repott contains a summary of work completed to date on the
Cay property and recommendations for the next stage of work.

ACKNOWLEDGEMENTS

The writers would like to acknowledge work by others which has
assisted in the development of the Cay property. Bruce Mawer of
Cominco Ltd. should be credited with discovery of the deposit.
Apart from the writers, a number of other field personnel
contributed to the unraveling of field relations leading toward an
understanding of geology and mineralization controls. Other
geologists who worked on the property at various times include
Ross Beaty, Diane Howe and John Knox. We would particularly like
to acknowledge the work done by John Knox who contributed
significantly to geologic interpretation as well as to operations
in general.

HISTORY

The discovery of lead-zinc mineralization by Arrow Inter-America
Corp. near Robb Lake in 1971 sparked a staking rush in the
northern Rocky Mountains of B.C. that led to the recognition of a
new lead-zinc belt. Numerous showings were discovered though few
were sufficiently large or rich enough to merit further
development.
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The original discovery at Robb Lake contains a proven reserve of
about six million short tons of 7.3% combined lead-zinc. Other
significant prospects include ones located at Mt. Burden, Nabesche
River, Mt. McCusker, Redfern Lake and Richards Creek. A
considerable amount of exploration work was devoted to these and
other prospects in the early 1970’s. '

Cominco Ltd. was actively involved in the Robb Lake exploration
rush and staked a number of properties including Richards Creek
mentioned above. About 15 kilometres north of Richards Creek,
Bruce Mawer, a Cominco geologist, discovered high grade lead-zinc
mineralization associated with barite at the contact of Dunedin
limestones with Besa River shales. Fifty-four claims were staked
by Cominco to protect the area of interest. The Cominco work
program included soil geochemistry and geological mapping in 1972
and 1973. The original claims were abandoned in 1974 and allowed
to lapse.

PROPERTY

5.1 Location and Access

The Cay property lies between the Prophet and Muskwa Rivers in the
Rocky Mountains of northeastern B.C. Topographic coordinates for
the centre of the claim block are approximately 57045/N latitude,
1230557 w longitude. Elevations range between 900 and 1700 metres.
The principal showings occur about tree line which occurs at 1500
metres (5,000 ft.) in this area.

Practical access for purposes of exploration is by means of
helicopter. The nearest significant town is Fort Nelson which is
50 kilometres to the northeast. Fort St. John, a major supply
point, is 260 kilometres to the southeast. The most convenient
staging point. is Trutch, about 40 kilometres east of the Cay
property on the Alaska Highway. It would be relatively easy to
extend a road to the property from the Alaska Highway.

5.2 Ground Control

The Cay property covers an area of approximately 4200 hectares in
a relatively remote semi-mountainous area. Ground control during
1986 was provided by a combination of standard 1:50,000
topographic maps, government aerial photographs and a "loose"
topofil grid now referred to as the "old grid". This proved
adequate for orientation geochemical work, prospecting purposes
and establishing the overall geologic picture.

The 1987 program required relatively precise ground control.
Eagle Mapping Services Ltd. of Port Coquitlam, B.C. were
contracted to prepare a 1:5,000 scale topographic map with 10
metre contours of the southern half of the claims - the priority
target region. This map was produced from aerial photographs.
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Also, a new grid was surveyed over a key portion of the property.
The baseline for the new grid runs parallel to geologic structure
(0209 a.s.t.). Stations were placed at 25 metre intervals on
lines spaced 100 metres apart. While the old grid was measured
with a hip chain the new grid was carefully chained out and "slope

‘corrected” using inclinometers. Drill hole collars are located

relative to stations in the new grid system.

CLAIMS (See Fig. 2)

The Cay property, owned by Equinox Resources Ltd. of Vancouver,
B.C., consists of thirteen metric claims comprising one contiguous
block. The claims have been grouped, for assessment purposes, as
follows:

a) North Group

Claim Group Units Record No. - Record Date Expiry Date .

Cay 3 6 3626 25 Aug. 86 25 Aug. 89
Cay 6 4 3670 7 Oct. 86 7 Oct. 89
Cay 7 20 3671 7 Oct. 86 7 Oct. 89
Cay 8 20 3672 7 Oct. 86 7 Oct. 89
Cay 9 6 3673 7 Oct. 86 7 Oct. 89
Cay 10 2 3674 7 Oct. 86 7 Oct. 89
Cay 11 14 3675 7 Oct. 86 7 Oct. 89
b) South Group

Claim Group Units Record No. Record Date Expiry Date

Cay 1 20 3666 7 Oct. 86 7 Oct. 89
Cay 2 20 3667 7 Oct. 86 7 Oct. 89
Cay 4 12 3668 7 Oct. 86 7 Oct. 89
Cay 5 16 4133 28 July 87 28 July 90
Cay 12 4 4134 28 July 87 28 July 90
Cay 13 6 4135 28 July 87 28 July 90

The Cay mineral claims are all located in the Liard Mining
Division. There are 90 units in the North Group and 78 units in
the South Group.
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7. GEOLOGY

7.1 Reglonal Geology

In the Rocky Mountains of northeastern British Columbia, between’
the Peace and Muskwa rivers, an Upper Silurian (?) and Lower to
Middle Devonian platform carbonate succession, which is
approximately 1500 metres in thickness, 1is exposed. The
succession comprises, in order of decreasing age, the Muncho-
McConnel and Stone Formations, which consist almost entirely of
dolomite and sandy or argillaceous dolomite and the Dunedin/Pine
Point/Sulphur Point and Slave Point Formations, which contain
dolomites, limestones and dolomitized limestones (MacQueen and
Thompson, 1978). The carbonates give way laterally, to the north
and west, to deeper water shales, siltsones and carbonaceous
limestones of the Besa River Formation. Most of the lead-zinc
showings in the northeastern Rocky Mountains occur within the
carbonate succession, near the platform margin, ie. the carbonate-
shale facies boundary (MacQueen and Thompson, 1978). The lead-
zinc showings, the best known of which is the Robb Lake deposit
after which the belt is named, may occur in any of the above
formations.

The characteristics of the lead-zinc deposits in northeastern
British Columbia may be summarized as follows:

a) Mineralization occurs in a variety of textures and spatial
settings, for example as part of a breccia matrix, as vein
and fracture filling, as fine grained replacements of host
carbonates, as open-space f{eg. vug) fillings or as massive,
coarsely crystalline pods with uncertain relationships to
the host rocks (MacQueen and Thompson, 1978).

b) None of the occurrences show evidence of solution of

- carbonate on any sigificant scale, nor do they show evidence

of control by overlying unconformities (MacQueen and
Thompson, 1978).

c) There is no obvious evidence of control of mineralization by

late Mesozoic-Tertiary tectonism (MacQueen and Thompson,
1978).
d) The main ore minerals present. are sphalerite and/or galena

{average ratio of 10:1), with some pyrite of marcasite. The
main gangue minerals are sparry white dolomite, bitumen and
quartz (MacQueen and Thompson, 1978).

e) Barite and fluorite do not appear to be closely associated
with the 1lead-zinc mineralization (MacQueen and Thomson,
1978) .
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Although it has not been unequivocally established, some workers
{(MacQueen, 1976; MacQueen and Thompson, 1978) believe that
mineralization took place long after deposition of the host rocks,
possibly during early Mesozoic times, synchronous with maturation
of hydrocarbons.

Folds with relatively minor thrust faults dominate the structural
style of the northern Rocky Mountains, whereas thrusting dominates
the southern Rockies.

7.2 Property Geology

7.2.1 Stratigraphy

The Cay property is the most northerly of the lead-zinc showings
in the Robb Lake belt. The area is underlain primarily by the
Stone, Dunedin and Besa River Formations of late Silurian (2?) to
upper Devonian age (Figure 3 and 4). On the eastern side of the
property, sandstone, cherty limestone and black chert of probable
Mississippian or Permian age, disconformably overlain by dark grey
shales of the Triassic Greyling Formation (Leighton, 1987). These
strata may be in fault contact with the Devonian sequence
{Leighton, 1987).

On the Cay property, the Stone Formation is the oldest outcropping
unit. Its base is not exposed. Lithologies consist primarily of
medium to thick bedded, laminated (algal?) dolostones which are
light grey in colour. Metre thick horizons of sandstone and sandy
dolomite occur in the lowest beds exposed. The upper few tens of
metres of Stone Formation strata on the Cay property consist of
limestones or partially dolomitized limestones and, locally, sandy
limestones. These lithologies were probably deposited in a
shallow water, near shore lagoonal environment (Danner, 1986).

The Stone Formation is conformably overlain by the Dunedin
Formation. The contact was chosen at the break between medium
bedded, laminated non-fossiliferous limestones and the overlying
thin, wavy bedded, medium grey fossiliferous Dunedin limestones
(Plate 1). Mineralization commonly occurs at oxr near this
contact. The Dunedin Formation on the Cay property is 10 to 25
metres thick. It contains abundant coral, brachiopod, crinoid and
bryozoan fragments in a matrix of lime mud which is locally
dolomitized. These strata were likely deposited in a back-reef
environment (Danner, 1986).

The Dunedin Formation is overlain, with apparent conformity, by
black carbonaceous and locally calcareous shales of the Besa River
Formation, which were deposited in deeper water and are
representative of a basinal facies. These shales contain pyrite
framboids and host some minor copper showings (Leighton, 1987).
The top of this unit is not exposed on the property.



BEATY GEOLOGICAL LTD. - 10 -

7.2.2 Structure

The predominant structure in the area of economic interest on the
Cay property is a plunging anticline (Figure 4). Stone Formation
strata are exposed in the core of this structure; Dunedin and Besa
River formations outcrop along the limbs. The major creeks on the
property dissect the anticline approximately perpendicular to its
axis and therefore provide cross-sections through the wvarious
units. The anticline is an upright box fold with angular hinges,
steeply dipping limbs and a shallow east-dipping crest region
(Plate 2, Figure 4). It is a slightly conical fold, with a small
half apical angle; bedding data do not best fit a great circle
girdle distribution (Appendix IV, Structural Data Analysis). The
axial plane is subvertical and strikes northerly (350°). The fold
plunges at approximately eight degrees towards the south (170°),
and opens in that direction, exposing progressively higher
sections towards the south end of the property. Near the southern
limit of outcrop (Figure 4), mineralization which occurs along the
Stone/Dunedin Formation contact is exposed in the crest of the
fold, which dips parallel to topography and results in a large
area of mineralized outcrop (Figure 4). Subsurface exploration
potential exists to the south of the limit of outcrop. Although
no evidence exists at surface, drilling results indicate that,
locally, some faulting occurs along the eastern 1limb of the

anticline (Figure 7); east-side-down displacements in the order
of 10 to 12 metres have occurred along steeply dipping breccia
zones.

Flanking the central anticline are marginal synclines in which
Besa River shales are exposed. To the west of the property, a
thrust fault places Stone and Dunedin Formation carbonates on the
Besa shales. A second thrust fault is present on the eastern
portions of the Cay 7, 8, 10 and 11 claims, its trace paralleling
Crehan Creek, marked by a scarp line of black chert and dirty
limestone - (Leighton, 1987). ' This fault places the mineralized
Devonion strata wupon younger rocks. To the south, the
displacement along this fault is apparently transferred to a
series of folds (see GSC Open File Map 606).

7.2.3 Mineralization

The lead-zinc showings on the Cay property are carbonate hosted
and stratabound, ie. confined ©predominantly to a single
stratigraphic horizon with only minor crosscutting relationships.
Mineralization generally occurs along the contact between the
fossiliferous Dunedin Formation, which 1is quite porous and
permeable, and the Stone Formation, which is a much less permeable
unit. The basal beds of the Dunedin Formation are commonly
brecciated and mineralizaed; less commonly the mineralization
crosscuts Stone Formation strata. The Dunedin Formation on the
property is relatively thin, and therefore mineraliztion generally
occurs within a few metres, stratigraphically, of the overlying
Besa River shales. The mineralized horizons occur as two parallel-
bands which converge towards the south end of the property,
outlining the major anticline (Figure 4).
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Two types of mineralization occur of the Cay property. Type I

mineralization consists intensely silicified podiform replacement

alteration zones up to 10 metres in thickness and generally

parallel to stratigraphy. Significant amounts of lead and zinc

occur in these zones, as do extremely anomalous concentrations of

gallium and germanium. This type of mineralization is absent only
in one location on the property, where the Stone/Dunedin contact

is exposed (west limb of the anticline, on the south side of Alpha

Creek, Figure 4). 1In outcrop, the alteration zones are massive,

dark grey to black in colour and resistant (Plate 3). Locally,

malachite/azurite and anglesite are present on weathered surfaces

(Plate 4). Mineralized material consists of quartz, fine-grained
disseminated sphalerite which has a pinkish to purplish tinge,

bitumen, some euhedral crystals of galena and minor pyrite

{sphalerite>>galena) . Quartz bitumen veinlets are common. In
polished section, minor chalcopyrite inclusions in sphalerite, and
germanite, an germanium sulphide mineral, were identified
(Bernstein, 1987; Harris, 1987). The sphalerite has a distinct

reddish-orange colour in transmitted light (Plate 5), and scanning
electron microscopy indicates that it contains almost no iron and
up to one percent copper (Bernstein, 1987).

Where sulphides are present in greatest abundance'(éphalerite may
comprise up to 50% of the volume), the rock is masssive and no
original textures are preserved. In areas of slightly 1less
intense alteration, the rock has a distinctly brecciated texture.
Silicified, angular fragments a few millimetres to a few
centimetres in size are hosted in a matrix of silica, bitumen and
disseminated sulphides (Plate 6). Locally breccia fragments are
replaced by massive pyrite, or replaced or rimmed by sphalerite.

The silicified breccias locally grade throught partially
silicified breccias into unaltered carbonate breccias containing
angular fragments, ranging from a millimetre to a few tens of
centimetres in size, contained in a vaguely layered matrix. The
origin of these breccias has not been established; however, they
are commonly stratabound, predate mineralization and their
presence appears to be fundamentally important to the localization
of sulphide mineral deposition. Stratigraphically upsection
silicified breccias commonly grade into unbrecciated silicified
limestones which display the thin, wavy bedding characteristic of

the Dunedin Formation (Plate 7). The dark grey silicified
limestones are commonly overlain by unaltered medium grey Dunedin
strata.

Type II mineralization consists of sulphides with barite
replacements and veining. This type of mineralization postdates
Type I mineralization and locally crosscuts both silicified zones
and unaltered strata (Plate 8a & b). Barite may be massive and
coarse grained (Plate 8) or may occur as rosettes of acicular
crystals replacing the host rock (Plate 9). Galena, sphalerite
and galena, or galena and fluorite may occur with the barite.
Bitumen is also commonly present. The sphalerite associated with
the barite-type mineralization is honey coloured in hand specimen
and coarser grained (1 - 5 mm) than the sphalerite associated with
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the siliceous breccia type mineralization. In transmitted light,
the sphalerite forms .zoned, yellow to colourless crystals (Plate
10). Chalcopyrite inclusions are more abundant in this type of
sphalerite than in the red-coloured grains.

The Cay property is the most northerly of the showings in the Robb-
Lake belt, and the one apparently located closest to the platform
margin. It displays many similarities to the other occurrences in
the belt; the mineralization is hosted in Devonian carbonates,
associated with breccia zones, bitumen in present, and sphalerite

> galena. As well, the age of mineralization and the timing
relationships between mineralization and deformation are not
unequivocally established. Fundamental differences do occur,

however, between the Cay prospect and the other showings in the
Robb Lake belt, by far the most important of which is the
anomalous concentrations of gallium and germanium present at the
Cay. As well, the intense silicification, red sphalerite, barite
and fluorite are all absent from the other deposits in the belt.

7.2.4 Trace Element Content

Representative samples were collected from principal showings and
drill core during the 1986 and 1987 field seasons. The object was
to determine the distribution of germanium and gallium. Table I
summarizes the results from surface sampling and Appendix IIB
provides assay data from representative diamond drill
intersections. To provide a basis for comparison, the Ge and Ga
content of each sample listed in Table I was normalized to that of
a typical concentrate running 60% Zn (see last two columns). This
is based on the assumption that essentially all the Ge and Ga in
zinc ores is present in the sphalerite component. The normalized
extrapolations derived from the least zinc-rich samples involve
the largest extrapolations and, hence, the greatest uncertainty.
However, based on this work the following conclusions can be made:

(1) Germanium (and gallium) is associated with zinc-specifically’
the mineral sphalerite;

(2) The average germanium content in sphalerite is about 700 ppm
in Type II mineralization and 4000 ppm in silica breccia
Type I mineralization; and

(3) The average gallium content in sphalerite from the

property is about 340 ppm.

7.2.5 Economic Considerations

The Cay property potentially contains major reserves grading 2 -
5% zinc and significant areas grading 5 - 10% 2n/Pb The zinc
contains an average 0.25% germanium. Mineralization is
stratabound. It occurs mainly in a silicified brecciated unit of
the Middle Devonian age Dunedin Formation reef complex. Initial
work on surface showings demonstrated the existence of relatively
high grade zones with unknown lateral extent. Drilling proved the
existence of a relatively widespread, 1lower grade mode of
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Two types of mineralization occur of the Cay property. Type 1
mineralization consists intensely silicified podiform replacement
alteration zones up to 10 metres in thickness and generally
parallel to stratigraphy. Significant amounts of lead and zinc
occur in these zones, as do extremely anomalous concentrations of
gallium and germanium. This type of mineralization is absent only
in one location on the property, where the Stone/Dunedin contact
is exposed (west limb of the anticline, on the south side of Alpha
Creek, Figure 4). In outcrop, the alteration zones are massive,
dark grey to black in colour and resistant (Plate 3). Locally,
malachite/azurite and anglesite are present on weathered surfaces
(Plate 4). Mineralized material consists of quartz, fine-grained
disseminated sphalerite which has a pinkish to purplish tinge,
bitumen, some euhedral crystals of galena and minor pyrite
(sphalerite>>galena) . Quartz bitumen veinlets are common. In
polished section, minor chalcopyrite inclusions in sphalerite, and
germanite, an germanium sulphide mineral, were identified
(Bernstein, 1987; Harris, 1987). The sphalerite has a distinct
reddish-orange colour in transmitted light (Plate 5), and scanning
electron microscopy indicates that it contains almost no iron and
up to one percent copper (Bernstein, 1987).

Where sulphides are present in greatest abundance (sphalerite may
comprise up to 50% of the volume), the rock is masssive and no
original textures are preserved. In areas of slightly less
intense alteration, the rock has a distinctly brecciated texture.
Silicified, angular fragments a few millimetres to a few
centimetres in size are hosted in a matrix of silica, bitumen and
disseminated sulphides (Plate 6). Locally breccia fragments are
replaced by massive pyrite, or replaced or rimmed by sphalerite.
The silicified breccias locally grade throught partially
silicified breccias into unaltered carbonate breccias containing
angular fragments, ranging from a millimetre to a few tens of
centimetres in size, contained in a vaguely layered matrix. The
origin of these breccias has not been established; however, they
are -commonly stratabound, predate mineralization and their
presence appears to be fundamentally important to the localization
of sulphide mineral deposition. Stratigraphically upsection
silicified breccias commonly grade into unbrecciated silicified
limestones which display the thin, wavy bedding characteristic of
the Dunedin Formation (Plate 7). The dark grey silicified
limestones are commonly overlain by unaltered medium grey Dunedin
strata.

Type II mineralization consists of sulphides with barite
replacements and veining. This type of mineralization postdates
Type I mineralization and locally crosscuts both silicified zones
and unaltered strata (Plate 8a & b). Barite may be massive and
coarse grained (Plate 8) or may occur as rosettes of acicular
crystals replacing the host rock (Plate 9). Galena, sphalerite
and galena, or galena and fluorite may occur with the barite.
Bitumen is also commonly present. The sphalerite associated with
the barite-type mineralization is honey coloured in hand specimen
and coarser grained (1 - 5 mm) than the sphalerite associated with
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the siliceous breccia type mineralization. 1In transmitted light,
the sphalerite forms zoned, yellow to colourless crystals (Plate
10). Chalcopyrite inclusions are more abundant in this type of
sphalerite than in the red-coloured grains.

The Cay property is the most northerly of the showings in the Robb
Lake belt, and the one apparently located closest to the platform
margin. It displays many similarities to the other occurrences in
the belt; the mineralization is hosted in Devonian carbonates,
associated with breccia zones, bitumen in present, and sphalerite

> galena. As well, the age of mineralization and the timing
relationships between mineralization and deformation are not
unequivocally established. Fundamental differences do occur,

however, between the Cay prospect and the. other showings in the
Robb Lake belt, by far the most important of which is the
anomalous concentrations of gallium and germanium present at the
Cay. As well, the intense silicification, red sphalerite, barite
and fluorite are all absent from the other deposits in the belt.

7.2.4 Trace Element Content

Representative samples were collected from principal showings and
drill core during the 1986 and 1987 field seasons. The object was
to determine the distribution of germanium and gallium. Table I
summarizes the results from surface sampling and Appendix IIB
provides assay data from representative diamond drill
intersections. To provide a basis for comparison, the Ge and Ga
content of each sample listed in Table I was normalized to that of
a typical concentrate running 60% Zn (see last two columns). This
is based on the assumption that essentially all the Ge and Ga in
zinc ores is present in the sphalerite component. The normalized
extrapolations derived from the least =zinc-rich samples involve
the largest extrapolations and, hence, the greatest uncertainty.
However, based on this work the following conclusions can be made:

(1) Germanium (and gallium) is associated with zinc-specifically
the mineral sphalerite;

(2) The average germanium content in sphalerite is about 700 ppm
in Type II mineralization and 4000 ppm in silica breccia
Type I mineralization; and

{3) The average gallium content in sphalerite from the

property is about 340 ppm,

7.2.5 Economic Considerations

The Cay property potentially contains major reserves grading 2 -
5% zinc and significant areas grading 5 - 10% 2n/Pb The =zinc
contains an average 0.25% germanium. Mineralization is
stratabound. It occurs mainly in a silicified brecciated unit of
the Middle Devonian age Dunedin Formation reef complex. Initial
work on surface showings demonstrated the existence of relatively
high grade zones with unknown lateral extent. Drilling proved the
existence of a relatively widespread, lower grade mode - of
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959
960
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967
968
970
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367
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391
392
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1634
1635
ALPHA
1639
1641
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1763
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NOSE
87-282
87-33
106a
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10.75

2.25
16.49
19.37
16.84
19.98

2.58
7.20
.51
21.14
8.26
1.44
4.61
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.11
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6.26
16.78
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1.26
5.26
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22.69
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1.22

=
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.59
.08
.62
.01
.64
.75
.11

.44
.31
.07
.45
.15
.01
.02
.29

.36
.01
.81
.80
.01
.14
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TABLE |
ANALYTICAL DATA
Ga Ge
ppm ppm
49 510
110 92
7 134
49 112
85 1465
48 157
112 1360
28 270
156 370
11 26
105 110
30 80
70 260
6 62
50 1080
10 80
70 620
30 80
10 10
10 30
10 120
50 70
30 400
40 1500
10 70
10 10
10 80
10 60

NOT INCLUDED IN AVERAGES

ESTIMATED Ga/Ge IN 60% 2n CONCENTRATE

(2

(

Ga+
ppm

265
614
190
178
263
170
335

650
466
118
300
218
917)
78

211
)
666
287
(36)
631
476
570

286
106
157

Ge+
ppm

2750
513
3570
407
4530
560
4080

6280
3083
3060
312
581
(10833)
807

5689
930
5895
767
(36)
1895
5714
798

3822
© 4090
1102
( )
( )
( )
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mineralization. Given sufficient size (so far unproven) and
assuming that concentrate could be marketed as a zinc-germanium
product gross values are sufficient to support an underground
nmine. The lower grade material identified through drilling
corresponds to a possible "open pit" exploration target with the
economic advantages inherent with this type of mining.

Although the Cay property has no proven reserves, work to date has
demonstrated the main mineralization controls and provided a model
which will permit development of reserves through detailed
drilling. This is based on the assumption that =zinc produced
there can be upgraded to economic levels by virtue of its trace
element content.

7.3 Drill Program

7.3.1 General

Advance drilling Ltd. of Surrey, B.C. were contracted to drill a

minimum 914.4 m (3000 ft.) and produce B.Q. diameter core on the

Cay property. The machine used was a Hydra Core 28. Drilling

commenced on 4 September and was completed 16 October 1987. In
total 1078 m of core were produced from eight sites and a total of
21 holes. Location of the drill sites is indicated on

accompanying geological maps in pocket. All core, except for one
or two metres selected for study purposes, remains stored on the
property in a shack constructed for that purpose. Location of the
core shack is shown in the property index map (Figure 5). About
72 metres of core was split and assayed for Pb, 2Zn, Ga and Ge.
Table II summarizes drill hole data.

7.3.2 Drill Program Results

Drill core from the fall 1987 program was logged on site. Results
are summarized in Appendix V {logs) and in Figure 8 (drill hole
sections) . Information obtained from the drill work has been
incorporated into the geologic map and cross-sections (Figure 4).
The main result was to help clarify mineralization controls.

GEOCHEMISTRY

8.1 Previous Work

A geochemical survey was carried out over a portion of the Cay
property by Cominco Ltd. in 1973. About 1000 hectares were soil
sampled using a 200 x 400 ft. (60 x 122 m) grid spacing. Samples
were tested for lead, zinc, silver and magnesium. The Cominco
survey delineated a coincident lead-zinc anomaly 500 x 2000 metres
in extent. Anomalous silver values turned out to be small and
scattered and occasional high magnesium samples did not correlate
with the other metals. Cominco results are reported in assessment
documents.
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8.2 1986 Orientation Program

The 1986 geochemical program on the Cay program was primarily an
orientation survey. The objectives were to identify key trace
elements, to establish the most effective sampling procedure, and
to find the parameters crucial to interpretation. In 1986, 194
soil samples were collected.

During this phase rock, soil and silt samples were collected from
various areas including known mineralized zones. Data was
recorded on parameters such as bedrock character, soil type,
physiographic features, etc. Sample locations were recorded with
respect to a loose control grid ("old grid") and samples were
analyzed for a variety of elements. While the key objective to
the Cominco work was to find a lead-zinc deposit the emphasis in
the current program is to find a germanium-zinc deposit.

Contrary to expectations Ge (and Ga) does not show up in anomalous
concentrations in soils even over heavily mineralized zones. Zinc
produces clearly anomalous conditions but tends to be disbursed.
Lead in soil produced well defined anomalous zones in most, but
not all, places. Copper was selected as a potentially important
soil parameter due to an observed mineralogical correlation
between high copper zinc and particularly high germanium levels.
Barium was also selected as a soil parameter due to the ubiquitous
association between lead-zinc mineralization on the Cay property
with barite. Rock geochemistry was not seen to provide a useful
guide to ore at least through any of the 30 odd elements
evaluated.

8.3 1987 Program

During 1987 a detailed grid controlled soil sampling program was
carried out over two places of geologic interest. This included
the anticlinal nose area; a region of extensive overburden but a
place where surface mineralization is predicted to reappear based
on geologic projections. The other target area was the surface
trace of Dunedin Fm. especially on the southern part of the claim
group where the better mineralization is known to occur. The
results of the 1986 and 1987 soil sampling are shown in figure 6.
In 1987, 851 soil samples were collected.

8.4 Sampling and Analytic Procedure

Soil development on the Cay property has been complicated by
forest fires. As a result of the burning, in most areas there is
now as repetition of the various soil horizons. Wherever possible
soil was collected from the lowest B horizon using special
shovels. In most cases this layer occurs between 25-35 cm below
surface. Where no B type soil was present samples were collected
from the C horizon immediately below organic rich topsoils.
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TABLE I

SUMMARY OF HOLES DRILLED IN 1987

Site §# Location Elevation Hole # Bearing Dip Length
{core/m)

1l LION-0+52W 1563m 1 070 -45 36.58

2 070 =75 50.29

3 040 ~45 47.85

2 LBIN-0+60W 1560m 4 070 ~45 1.83%

3 L87+65N 1490m 5 —— -90 38.10

5+50E 6 250 -45 32.61

7 250 -60 23716

8 250 ~-75 28.96

9- 250 -80 37.19

4 L87+65N '1480m 10 —— -90 82.60

5+70E 11 250 -45 55.47

12 250 -80 86.56

5 L87+70N 1473m 13 250 -50 103.93

6+20E 14 250 -60 131.06

15 250 -70 106.68

16 280 ~55 82.30

6 L87+85N 1503m 17 250 ~45 24.69

5+25E 18 -—— -90 31.10

7 L87+90N 1520m 19 - -90 29.26

4+60E 20 250 -45 10.97

8 L87+25N 147im 21 250 -45 36.88
5+90E

1078.01

* Hole abandoned due to overburden wedging.
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Samples were sent to Acme Analytical Laboratories Ltd. at 852 E,
Hastings Street, Vancouver, B.C. for geochemical analysis. The
analysis method used by Acme is as follows:

1) Soils are dried at 60°Cand sieved to -80 mesh size.

2) Pulp is digested with 3 mls 3-1-2 HC1-HNO3-H20 at 950C for
one hour and then diluted with water. This leach is near
total.

3) In the case of copper, lead and zinc analysis is by Atomic
Absorption.

4) In the case of barium, analysis is by ICP.

8.5 Results

Results of soil sampling on the Cay property are shown on Figures

6A-6D (in pocket). These maps show zinc, lead, copper and barium

in soil. Stream sediment and rock chip orientation work did not

produce useful data, therefore rather than clutter the maps,
results from this work are not given. It should be mentioned that
the commercially prepared indicator "Zinc Zap" proved to be very
useful. It is common to find that rock with no obvious sulphide
mineralization assays 1 - 2 percent combined Pb/Zn - its presence
being flagged with a positive Zinc Zap test.

There are three main conclusions from the soil sampling work, they
are as follows:

(1) The broad anomaly in lead and zinc located on the east side
of the new grid between lines 80 and 92 north seems to be

directly related to bedrock mineralization. The area
contains several significant lead-zinc occurrences and
abundant mineralized £locat. Zinc in soil here seems more

disbursed than lead which likely better reflects proximity
to mineralization. No useful information is apparent in the
barium and copper data. '

(2) Highly mineralized bedrock occurs over a broad area in the
vicinity of grid station 0L20S2+75W. This is referred to as
the Nose Showing. Mineralization located here is not
reflected in soil geochemistry in any of the elements tested
for in either 1986 orientation work or in the more intensive
grid coverage completed during 1987. This negative result
is somewhat enigmatic. Possible residual soils were scraped
off by glaciers and bedrock mineralization has not yet had
time to generate an anomalous soil signature. As a
consequence the lack of any anomalous values on the south
end of the Cay property do not necessarily rule out
exploration potential.

(3) Anomalous lead and zinc samples from 1988 sampling in the
vicinity of OL5N-4+00W do not conform to mineralization that
fits the present exploration model. Perhaps, as suggested
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by John Knox, east-west trading structures are involved in
the mineralizing process one or more of which may pass
through this area. Alternately, the OLSN anomaly, which is
close to the contract valley axis, might coincide with the
surface trace of a major thrust fault suspected of occurring
there. This fault, if it exists, may have been involved
with sulphide mineral deposition on the Cay property. In
any case, more detailed soil sampling is merited in this
area.

{4) - The west limb of the Cay anticline, mineralized or not, does
now show up in the soil sample results. Drilling in the
vicinity of the Alpha Creek showing encountered unexpectedly
deep overburden. This may explain the negative geochemical
results rather than lack of mineralization.

As a general conclusion, although the geochemical work did produce
some useful results, it cannot be relied on to identify bedrock
mineralization in areas covered by overburden in the Cay property.

TRENCHING

Numerous lead-zinc showings have been found on the Cay property.
Three that are particularly significant are referred to as the
Alpha, Wolverine and Nose showings. The main characteristics of
these are as follows:

a) Alpha (Grid Location L87N-0+55W)

Both silicified (Type I) and Barite (Type II) mineralization
occur. Site of bulk sample collected in 1986. Barite (Type
II) mineralization was sampled. Galena and sphalerite occur
as lenses or pods with massive barite within Stone Fm.
limestone. Little or no silica associated with sulphides.
Mineralization is typically near Dunedin Fm. contact.

b) Wolverine (Grid Location L88+50N-4+50E)

Referred to as silica breccia (Type I) mineralization.
Sphalerite occurs with silica as breccia and/or stratabound
in Dunedin Fm. reef limestone. Galena present.

c) Nose (Grid Location 0L20S-0+75W)

Generally similar to silica breccia mineralization observed
at Wolverine showing; however, sulphides seem to be more
clearly zoned with replacement sphalerite- grading through
galena-sphalerite breccia to galena breccia, going up
stratigraphically. Same trend is apparent at Wolverine
showing but pattern less clear.

The bulk sample collected from the Alpha showing in 1986 was
subjected to metallurgical tests under the direction of G.

‘Hawthorn. The Alpha and Wolverine showing were systematically

sampled during the summer of 1987 with the aid of a "Cobra" drill.
Due to the extremely tough <character of siliceous type
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10.

11.

minefalization, blasting is required to obtain anything other than
hand specimens which are not generally representative. of bedrock.
Trenching at the Nose and Wolverine sites produced enough material
to permit additional metallurgical test work and gave an idea of
tenor realistic for this class of mineralization. Results of the
*bulk" sampling are summarized below:

Showing Width Pb% Zn% Ga (ppm) Ge (ppm) Ge(normalized) *
Alpha 2.5 m 6.26 30 80 767
Wolverine 2.1 m 0.36 6.28 30 400 3822
Nose 1.3 m 0.01 22.69 40 1500 4090

*NB. Estimated Ge in 60% Zn concentrate.

METALLURGY

A 500 kilogram sample was collected from the west limb Alpha Creek
showing on the Cay property. Mineralization here consists of pale
honey coloured sphalerite within a gangue of massive barite (Type
II). Laboratory testing determined that a high grade (60%) zinc
flotation concentrate could be produced which contained the
majority of gallium and germanium. This work demonstrates that
metallurgical problems are not likely, at least from this type of
material. Furthermore, the material tested was found to be low in
mercury, iron, and other elements that smelters traditionally find
undesirable (Hawthorne, 1986)..

A bulk sample of siliceous breccia (Type I) mineralization was
collected from the Wolverine and Nose showings during the 1987
field season. Metallurgical test work will be carried out on this
material in the future. Since it is the sphalerite from this type
of mineralization that carries, by far, the greater percentage of
germanium, results of test work on these samples are likely to
critically affect the economic viability of the Cay property.

CONCLUSIONS

The Cay property 1is an important lead-zinc-germanium prospect.
Mineralization occurs in showings over a wide area as the sulphide
minerals galena and sphalerite. The germanium, in very
significant quantities, is contained in sphalerite. Host rocks
are Middle Devonian age limestones of the Dunedin and Stone
Formations. Mineralization may have been derived from metal rich
overlying graphitic shales of the Besa River Formation or a more
remote source. There are two important types of mineral occurence
in the property. One style is referred to as Type II or barite
type. In this case lead and zinc are present in large barite pods
in Stone Formation limestone, albeit typically near the Dunedin
Fm. contact. Zinc in this environment contains 700 ppm germanium,

in average. The other style of mineralization (Type I) involves
highly silicified and frequently brecciated limestone. Sphalerite
in Type I occurences contains about 4000 ppm Ge. Type I

mineralization is wusually confined to Dunedin Formation rock.
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12.

Although grades found in the barite pods are often quite high (up
to 13% 2n) the silica type mineralization (1.5 to 6% 2Zn) is more
likely to form ore. This is due to the higher contained Ge
component plus the potential for open pit mining. The recommended
follow-up program is to drill untested parts of the property with
a view to developing ore reserves. The north end of the Cay
property remains essentially unexplored and a thorough prospecting
program is merited there.
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APPENDIX |
STATEMENT OF COSTS
1987 Work Program
Wages * $51,780
Benefits (WCB, CPP, UIC) 12,937
$ 64,687
Disbursements
Transport (mainly helicopter) $122,094
Geochemical and Assay 16,826
Drilling 129,056
Building Supplies 11,737
Groceries (Safeway) 10,231
Topographic Map (Eagle Mapping) 3,710
Expense Accounts (mainly meals, accommodations) 15,568
Expendible Supplies 7,982
Miscellaneous: expediting, secretarial,
freight, etc. _ 5,821
TOTAL $387,712
1986 Work Program
Wages $33,500
Benefits (WCB, CCP, UIC) 8,375
541,875
Disbursements
Transport (mainly helicopter) $23,140
Geochemical and Assay 11,600
Expense Accounts (mainly meals,accommodation) 6,334
Expendible Supplies 2,489
Miscellaneous: secretarial, freight,
communications, etc. 1,762
TOTAL $87,200
TOTAL 1986 AND 1987 $474,912
Allocation: Cay North Group $ 94,982.40
Cay South Group $379,929.60

* Breakdown showing pay rates and days worked follows.
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, TIME SHEET SUMMARY

GAGE PROJECT - CAY PROPERTY ‘ Year 1987
: NAME RATE 'MONTH 1]2|3ja|sjel7|e|ofiofulizfia|1alis}ie]i7 1819|2021 |22]23 2425|2627 28|29 {30|3! Il'i:?a‘l
eent 175.00 August x{x[ x| x{ x[x{x[x]| 8
Sept. x| x| x| x 4
Howe | 120.00 August x [x [x[x{x{ x| x{x|x|x] 18
Sept. x!x| x| x 4

—gg-

Total chargeable .
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ACME ANALYTICAL LABORAGTORTES DATE hPlEEVEDn ﬁUé; ? ZV&?
B2 E. HABTINGS 8T. VANCOUVER B.C. V6A LRéE éZf
FHONE 2555158 DATA LINE 2851-1011 DATE REFORT MAILED: ..7?Z/J7£%Z.
CHESCH-E M D O, X OO ALY S X ES
.500 BRAM SAMPLE 15 DIGESTED WITH 3ML 3-1-2 HCL-HNO3-H20 AT 95 DE6.C FOR ONE HOUR AND 1S DILUTED TO 10 ML WITH WATER.

THIS LEACH IS PARTIAL FOR MN FE CA P LA CR MG BA TI B W AND LIMITED FOR NA AND K. AU DETECTION LINIT BY ICP IS 3 PPM,
- SAMPLE TYPE: SOIL

ABBAYER: /iz... ke DEAN TOYE, CERTIFIED B.C. ASSAYER
BEATY GEOLOGICAL FROJECT-1460 File # B7-3168 Fage 1

ML EH U PR N By

P T M Eﬁﬂ//

50 20 Fé G4z
) 24 167 &4
A& =0 114 205
44 20 112 S48
17 18 F6 d4aé

44 13 143

Q0 4 &0
q7 188
iy 0 157 &H1T
a1 1é 183 HEQ

8 14 181 408
18 14 91 Ih4
1 7 272 81z
i1 & 211 A4EE
19 22 161 5743

1% 10 120 220
1€ 14 72 3G
19 . 18 Th 449
¢ 75 194
OLEOS b+ISE 16 Q G99 ERE

-y y

OLEOS  &H+50E 11 A 136 124
OL.I0Y &+75E 24 & 104 481
OLZBOE 7+00E i8 1% 110 H43
OLZ0G 7+28E 11 14 102 ite
OLB0S  74+50E 15 18 1354 502

T o
S BAOOR 45
s, nxnn& 18

216 495
21E &1

- o
£l R ]

50) 94 HEE
w7 Bl 6D
OLIRE OrT7HE 4é S B B

aTn . i e 151 181
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BEATY GEOLOGBICAL PROJECT-160

GAMPLE# U
FFM

E-+00E

GO

FILE

P FAN I

SEM PR

108
&HE

iy o
(';' it

1% 71

2 158

17 214

#

873168

B
FEM

788
157
168
594
677

T
444
HP8
Ere

FPage

A
)



&

ACME ANALYTICAL LABORATOR

B52 E. HASBTINGS 8T. VANCOUVER RB.C.

PHONE 285353-3158 DATA LI

B CYCS HEETP X CS dl,

TES

NE 2%

- 47 -
’:‘

'3 1997

1~1011

VbR LR

DATE

] S

DATE RECEIVED:

REFORT MAILED: d—7. Z%.?..

Wy g g L Y R L B

AUG 4 1987

.500 GRAN SANPLE 15 DIGESTED WITH 3ML 3-1-2 HCL-HNO3-H20 AT 95 DEG.C FOR ONE HOUR AND IS DILUTED TO 10 ML NITH WATER.

THIS LEACH IS PARTIAL FOR NN FE CA P LA CR MG BA TI B W AND LIMITED FOR NA AND K.

- SAMPLE TYPE: PL TO P8-SOIL P9-R

AU DETECTION LINIT BY ICP 15 3 PPM.

;@ .
AESBAYER: « W4 A DEAN TOYE, CERTIFIED B.C. ASHAYER

BEATY GEOLOGILC

SAaMFL.

110N
110N
110N
110M
110N

1 1OM
110N
LR~
110N
109N

109N
LO9N
105N
LO9N
109N

1SN
1 O%N
1090
1O%N

109N

1O%N
v 109N
108N
108N
108N

108N
1OBM
1 O8N
LOEN
108N

108
1O
1 O8N
108N
108N

108N
106N

AL, PROJECT-1460

£

1250
O+ 7 5
O+5500
Q508
O 7 EE

1+00E
1250

T+ 7EE
14+00W

O+7 50
50N
QF25EN
OO0

..........

B0
O+ 750
1400E
1+20E
1+50E

L7 SE
2008
1 k25
1-+00W
O+ 750

O+SH0OW
O+ 25W
OO0

=2

3 HOE

O+ 7 5E
100
14258
1+50E

L+7EE

200K
200

U

‘ZZ' FZ' M F o

4

16
i1
1é&
18
24

1
ia
18

15
59

42

File # d7-2974

W)

20
2é
27
28
26

34

FAN
FFEM

S7
98

e
L

e
G

124
103
1238
42
113

125
112
119
175

152

116
119
1386
200

145

131
155
267
186

28

182
E25
1&s
240
Bz

277
Ly

f&ﬁ
124

2R

244
199

Ba

FFM
"

172
400
=99
95
487

759
w21
178

87
427

A
HHg
4532
595

558

408
0T
EQ7
266
S45

244
401
83HY
BE7
T4

a2
&HT9
T84
T
go1

&HFE
g4
T aé
&

=N
o Lot

484

1098

Fage

i



Sl

1 Géi
1 0éAHN
10&M
10O&M
1AM

106N
106N
1O&N
v LO&EN
105N

1 O5N.
1 O8N
1 Q8N
108N
1OEN

105N
1OEN
< 1OEN
104N
104

104N
104N
104N
104N
1G4an

104N
v LO4N
1OEN
105N
TOEN

1CEN
1OEN
1OEN
103N
1AM

< 1EEN
s5ThH O

E#

1+75W
1+30W
1+250
L+H00W
O+ 75N

O-+EOW
G+ 25N
OO0
1450
2400W

14+73TW
1+50W
14+20W
14+00W
O+ 750

OS50
Ok 2250
00
24000
1+785W

1 Wb B 3w
14+25W
100K
O+ 7 5
O+30W

O+ 25
Cr O 0W
R-00W
1-+750
150K

14250
100
Ot 7 Sl
LRS00
Q2 5N

D400

- 48 -

cu
FFM

1
bl
A
24
e
Al e
oy
1o tond
27
a4
o
i an?
24

PR
PR

27

P
A

B0

ple)
i
17

caRs

atsed

1é

oy
el

......

15
20

24

e ]

al,

FILE

ZN
P

186
191

187 .

113

193

211
162
191

ED
2E2

200

173
128
145
173
188

104
1573

154

ey
doelral

% 872974

iy
i

1020
e

P07
1032

G558

835
&2
774
806
1186

507
798
HEOQ
4173

TR

asl
T1G

ey

w6

559
771
G735
716

20

817
2 i
1070
1865

1032

88O
8329

e o I
Al

G947
=l

1108

182
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BEATY GEOLOGICAL PROJECT-160 FILE # 872974 Fage 1

SAMPLEY G R IN Bﬁ
. FM FFEM PP FFH

TOEN 24000 & 27 00 G
102N 1+75K A0 19 1700 14613
102N 1+50W S0 a2 148 133
102N 1+23W 4% 44 A40% 1104
102N 1+00W 2 1) 2E0105E

TO2N O+75W 25 20 221 L 2h b
TOEN O+50N 1629

O+ 25 57 1647
OO 27 1500
OO 273 Gb4

1IN 1+754 ) 22 1935 14731
8TD © B L S Tk JE W
10N 1+50W 1é& 18 88 11320
TOIN L+25W iy 2é 2E9 1067
1OLM 14+00W DE 29 FERZ O 1161

101N O+75K 25 28 ldéd 1773
TOIN O+EOW 13 5 N
10N O+25W 14 50

VIGIN Q00K B3 =i & ;
1OGN 2+00W 44 18 FOX 1310

TOON 1+75W o) a8 89 - 13247
100N 1+50W 29 24 HEOL 1119
1OOM 1+285W ey B 2100 1351
100N 1+00GkW 18 & 59 1258
v 1TOON OO0l e 0 258 T

8M 2+00W
QEN 17N
FEN 150OW
GEN 1-+EDN
9N 1+00W

GENM O+7EN
8N O+30W
FEN O4+200 i 2
v B8R O+00W 29 24 101

FOHN EHQOW & 12 75

FEHM LHT7EW L7 17 22 191
GaN 130N 16 G 158 474



HEATY GEOLOGICAL FROJECT

SaMPLER

GéN
Fé
F&N
P&
GaHN

AN
Q4N
EFAN
G4N
D4N

GAN
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v 4N

SO
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1+ 00W
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1 +00W
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-7 EE
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4o PR
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- 50 -

cu
R
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""" 140

FE
Ffe -
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20

=
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AR
JOREW
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.y
29
4%
17
29

4%

8

FILE

ZN
FEM

LN
7
11E
51
A0

111
181
174
198
Glé

261
AZ0E

# 8732974

B
]
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177
EAT
178
167

170
1040
1OER

TEE

1183
1208
7ol

796
HB4
1560
1235
1566

1aen

o U

18é&

Fage 4
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BEATY GBEOLOGICAL PROJECT-160  FILE # 87-2974 Fage 3

GAMPLE# Cuo PR ZN EA
FFM  FPM FFM PPM

BONM S-+20E 59 7é G844 1069
80N S5+50E &7 7E 2101 1206
BON B+7EE 4% 23 B8Ol 1390
HBON 4+00E Eh 18 264 72
BON  &+25E oA 97 1644 LEEED

GBON H+50E 42 B4 1138 923
BON &+75E &G 21 247 &HE4
VEON 7HO0E E0 2 D& 89
TEN O+00E 435 s 107 278
TN 04 R25E 4.4 24 79 285

] S

TON O+EOE 38 e g1 284
TN 0T SE 47 2R 401 317
TON 1+O0E 4hés 2O 113 EED
TN 1 REGE 5 24 1E4 @

TON 1+SOE 463 19 3T 394

7eN L+75E 475 s 109 IS
TEN Z2+00E HE ey 135 F60
TN 2425 g 22 104 =17
TEN 2450E 4.4 24 ez 297
TN 2+TEE 41 24 162 Héhd

TON ERQOE 46 sS4 172 RE7
79N ."i~ N 4% =9 177 TEGE
TEN AHE0E 20 ey 1467 475
TEN E+TEE 46 20 114 &18
TEN 4+00E R4 6 156 &8

TN 44+25E 5o BO 20l 1047
TON  A4+B0E H &7 00 1102
TON 4+75E ) 45 147 B2
TN BH0O0E 20 25 i1 49
TR o A =27 211 1105

TON GH+E0E Sidy a1 209 HEE
TN THTEE 24 28 214 1074
TN &H+OQE 42 79 415 1216
7N u+”“£ Sibs 71 48 P61
TN &+SOE 44 1% Z52 1046

TN HHTEE 29 49 7ia 798
8TD O S8 4 132 181
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BEATY GEOLOGICOL PFROJECT-160 FILE # 87-2974 Fage &
SAMPLE# L FE ZN BA
FEM FEM FPM PP
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BEATY GEOLOGICAL

SOMPLEY

CAaYes

Cavyag

SAYEE
CAYEE
CAYHE

CAYgyd
v DaYEE
CAaYR0
CAYYD
CAYY0

CAYTO

A D5
G+ HOE

CHYeD =

CAYSQ
CAYSRO

o CAYSO L

a7D O

- 53 -

FROJECT- 140

Cu
FRM

59

B
FEM

i O
5

160
794
A0

FILE

14661
751
EHO
241
154

196
289
TaT7
593
460

129

#

Q72974

BA
FFM

1114
1064
1689
15832
17209
1914
17329
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e oL S

1041
&74
HORO
1473
873

178

FPage 7
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BEATY GEOLOGICAL FROJECT-1460

GAMPLE# ou B
FRM FPM

T1ON 1-+00W & 18
110N O+28W 10 a1
T1ON OO0 14 21
T1ON O+25E
110N

LION 2008
<L OPN
1 06N
1SN G
106N

1CéM
“10aN M
aTn o &l 45

FILE

AN
FEM

&HO
155
6
1ié
L

58
130
1946
197
217

% B7-2974

BA
FEM

e
ot all

SARN
4354
&HAL
i 08 4

PR P

e o gy
[ PR

414

898
1OE7
L1170

868
1149
18%

Fage 8
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JULY 28 1987

7.

.500 GRAM SANPLE IS DIGESTED WITH 3NL 3-1-2 HCL-HNO3-H20 AT 95 DEG.C FOR ONE HOUR AND 15 DILUTED TD 10 ML WITH WATER.
THIS LEACH 15 PARTIAL FOR MN FE CA P LA CR MG BA TI B W AND LINITED FOR NA AND K. AU DETECTION LINIT BY ICP IS 3 PPM,
- GAMPLE TYPE: SOIL

QCME ANALYTICAL. LABORATORTES DATE RECEIVED:
852 E. HASTINGS 8T. VANCOUVER E.C,

PHONE 253-31058 DATA LINE 251-1011

Vb LRé6
DATE REFPORT MAILED:

EHECCOHEM L 2l TOOP Aaibkal. s 1T

ABSAYER: .4Q...... . DEAN TOYE, CERTIFIED B.C. ABSAYER
BEATY GEOLOGICAL PROJECT-1&60 File # 87-2773

SAMPLE# cu FR ZN BA
FFM FFM FPM FPM

196 1+50W 56 36 190 1173 AU
195 1+25W T ne 138 637 ~7 7987
195 1+00W w4 R 168 5S&
198 0+75W 15 24 1%6 791
198 O+50W = m7 128 S5l
Vo198 O+25W 40 27 173 861
VRO+DEE O+25W =y DE L DeR H2O
L DAS OHOOE %7 D7 157 373
D4 O+RSE 19 13 116 243
RAE O+HOE L& 16 8% 340
245 O+THE 15 12 100 Z40
248 14+00E 21 15 90 389
D48 1+25E =6 24 126 482
245 1 +5OE e 18 119 349
P45 1+TSE m a1 133 45
245 PHO0E 19 21 110 329
245 F4RSE 3, 2% 125 53
PAE PAS0E =4 27145 519
2485 BvT75E 77 21 Z01 Di&s
v OPAG EAOOE o 21 142 5h4
DEG OFRHE 16 20 119 242
PEG O450E 24 25 107 347
SEG O TEE = 17 186 464
DG ROOE 2 19 134 394
DEG | +RSE 85 35128 957
255 | +50E 15 2% 106 514
mEG 4 TSE x 17 166 419
255 2+00E 20 4 131 286
REG D4 GE 20 21 130 455
2EG DHHOE 20 2% 25 349
mEG D4TEE 1é 18 110 289 ¥O
v B5ES IH00E 20 200 134 394 C}p*’7 9
T68 OHOCE 15 24 go 397 ~
THE O+PSE 20 o 95 =85 xb é/Z/ '
THE O+HOE 20 w1 bb AN
THE O+TSE 2 17 g1 378
5TD © &0 47 T2 180

PR
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BEATY BEOLOBICAL PROJECT-160 FILE # 87-2773 Fage 2

SAMPLE#H cu FE IN EA
PEM FFM FFM PPM

FHE 1+00E 16 14 59 244
F6E8 1+25E 26 24 110 F02
EHE 1+E0E C 24 23 129 295
F6E 1+75E 22 20 144 483
BLE Z+0O0E 17 i9 i18 498

E6HS 2+25E 27 0 2% 149 SO0
F68 2+5H0E 44 10 1806 1067
I8 E+75EE i4 18 1135 346
E68 B+00E 25 16 226 604

68 F+25E 20 2 127 479

F68 I4+50E i7 1% 105 4673
68 EF+TEE ié 21 7 i1
268 4+00FE 0 20 244 bbb
368 4+25E 29 18 158 S86
T6E 4+508 32 20 196 bbb

CEES 44+T8E 10 2 128 519
F&6E H+O0E 19 11 1G9 HE54
TS G20 435 25 2E7 872
F&HES S+E0E 17 24 163 30
268 H+75E o0 18 241 795

2HE H+0Q0E , 15 17 135 401
ZHE H+258E 12 7 164 441
EHS &F50E 17 21 152 5432
F68 4+TEE 12 4 88 N
BEG TAOOE z2 24 164 &4l

REE T+R25E 12 4 163 282
F6G 7+HOE 17 70 485
z68 7+7HE a3 EFRE 0 ELS
EHE BHOOE 20 168 L7
F68 8+A5E 20 149 3351

8GO B

S685 B+50E ) 1é 194 464
FHE g+73E 57 19 208 &85
E6E FHO0OE 432 15 147 870
FHE 9+25E 11 & 105 405

EHE P+EOE o i8 b 128 412

ZH8 9+75E 14 4 23 494
gTh © b1 - E9 132 176
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BEATY GEOLOGICAL FROJECT-1460 FILE # 87-2773 Fage 3

SAMPL.E# CU  FE IN  BA
FEM  FFM PFM FRM

388 AE 15 3157 520
2885 2+00W 56 B0 O LEE
385 1+750W 27 2 g2 1360
88 1+50W 7 20 107 B4

T8 125N 18 21 55 E21
E88 1+00W e 2 84 517
288 O+75W » 17 1é 44 286
ERS O0+B0W 24 16 @ 344
388 0+25W 7 24 1005 H567

288 0400l 12 & g0 T
285 0+35E 14 7 1734 485
I8 O+HOE 25 1G 147 nen
288 047EE 7 17 189 &H15
288 1+00F 29 i4 147 7E4

F85 1+25E 13 18 78 392
2885 1+50E 11 21 85 488
388 1+75E 10 25 80 x93
IBS 2+00E 12 20 132 508
288 2+28E 8 21 G560 215

IBG BHS0E & ig 86 B0
386 2+TSE 24 ek 97 E589
ZHS I+OOE 7 2z 131 354
I8G IHESE 18 19 98 521
IES IHEOE 10 s 88 368

385 E+75E 13 16 &2 160
388 4+00E 8 24 &4 461
88 4+25E 17 21 187 652
SES 4+50E @ B8 145 371
85 4+75E 17 25 2E2 S54é

E8E B O0E 10 2 261 47
Z88 SH4+28E 2é 2 ZE7 H2O
IHS H4mMOE 2% 2 169 =02
IBE H475E 24 A 152 554

285 6400 24 10 79 1358

88 &+75E 21 7 192 484
87D © o9 432 132 180
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BEATY GEOLOBICAL PROJECT-160 FILE # 87-2773 Fage 4

SAMFLE# cu FE IN BA
FEM FFM FPM PFM

85 T+HO0E O 25 248 4173
AR5 THR5E 22 20 129 2859
05 7+E0E 1% 11 178 429
328G THTEE 14 a4 169 414
E8S 8+00E HO 27 267 585

AR8 8+325E 24 BE 1353 594
EE8 8+50E 20 21 174 499
x88 g+75E 4 21 154 208
EBES 9+00E 16 20 192 420
EG8 9+25E a7 19 219 479

285 9+50E 232 22 249 . 45%
85 9+75E 3 29 207 H44
vEBS 1O+00E 2@ H0 220 591
408 2+004 23 20 85 473
408 1+75W 20 P 71 313

4085 1+50W 20 27 &b 267
4085 1+328W ] 21 52 IEE
408 1+00W 25 17 87 488
408 O+75HW 28 1w 154 433
4085 O+3500 25 28 g5 08

408 O-+25W 17 24 56 221
408 O+00W 12 18 100 x79
408 O-rZ0E 14 P Q0 Eb4
4085 O+50E 2 a4 Q= 231
4085 O+75E 12 12 33 208

408 1+00E 9 17 71 239
4086 1-+50E 13 26 0 466
15 RERUM* 19 2h 8 b
408 1+75E 2% 18 228 HR3
408 2+00E 1é s 168 2

405 2+25E 2E =8 169 364
408 2+50E 2 25 113 451
4085 Z2+75E 12 29 104 =82
4086 Z+00E k4 26 95 426

408 I+E5E & 12 152 534

4085 F+50E 9 21 168 261
s8TD C &3 8 134 183



BEATY GEOLOGICAL.

SAMPLEH

408
408
408
405
405

408
408
408
408
408

408
408
408
405
405

4045
408
4085
408
408

v 4085

STD

AT HE
5+ O0E
Sk REE
5 SO

S+ 7 GE

GO0
b+ EBE
EH+HHOE
b+ THE
TAO0E

THESE
7T SE
B+QOE
B25E
BHE0E

H+75E
GH+OO0E
Q+25E
F+E0E
P+75E

1 OGO
G

- 59 -

FROJECT 160

cu
FFM

19
16
10
10

—y
K

10
15
8]

7
13

29
18

@
1

a4

&

FE
FRM
8

29

FLLE # 37-2773

ZN
FEM

S0

118

XN
alatl

257

4 ey
Woes Fien

Lot

W

119
182

9%
113

97
144
150

[ 72

1532

ey
Fopeian

&8
g1
199
191

199

e
LA

B
FEM

566
260
B75

e 1

o P

274

K",
w4
)
T4

280

45
FaH9
4 &4
&R0

E&1




: "y - 60 -
Yo
ACME ANALYTICAL LABORATORIES 1o DATE RECEIVED: JUL 25 1987
- 8852 E. HASTINGS &T. VANCOUVER B.C. VéA 1IRé , //57
FHONE 25353158 DATA LINE 2811011 DATE REFORT MAILED: é@?ﬁ. Sava
- GEOODHEM X il TEIF 0 ALY S TS
500 GRAM SANPLE 15 DIGESTED WITH 3ML 3-1-2 HCL-HNO3-H20 AT 95 DEG.C FOR ONE HOUR AND IS DILUTED TD 10 ML WITH WATER.
THIS LEACH IS PARTIAL FOR NN FE CA P LA CR 6 BA,TI B W AND LINITED FOR NA AND K. AU DETECTION LINIT BY ICP 1§ 3 PPN,
- SAMPLE TYPE: P1-3 SOIL P4-ROCK
ABBAYER: . Cgéeﬁy.. DEAN TOYE, CERTIFIED B.C. ABSAYER
BEATY GEOLOGICAL FPROJECT-1&60 GAGE File # 872709 Fage 1

™ SAMPLE# L FE N B
| FEM OFPM FPM PPN
/

0L.188 1+50W HE 2 104 437

- oLi18s 1+25W 29 126 771
L1888 1+00W 40 71 &HAG

0L.188 0+73W 27 B3 101 471

™ 0L188 O0+80W 20 8 133 454
0188 O+254W 57 29 185 8359

™ ‘ 0L185 O+00 27 21 138 643
01185 O+25E 43 40221 773

OL.185 O+50E 232 83 185 1411

o 0L18S O+75E =€ 29 12% 1429
0L.188 1+00E 40 47 185 1055

: 0,188 1+235E .47 41 180 Fié

™ 0L18S 1+80E 59 0 181 P12
w188 1+78E X4 19 20E . 765

OL198 O+GO0E 0 30 138 567

- OL19G O+25E X7 X7 176 665
' 01195 O+50OE Ha 43 140 F01

OL19E O+75E 27 24 112 HE9

- OL195 1+00E 25 32 185 8&7
QL.19G 1 +28E 45 2% 141 LRO7

- OL19S 1+50E Eb S0 198 1315

vOL19S 1+T7SE 2 a7 2E4 1231
OL20OS E+50W 1) B 116 KA
OL20S 3+25W 40 i 141 4573
- . OLAOS I+00W @29 24 124 2H50
OL20OS 2+75W b 21 156 E0R
™ ' QL2208 2+50W 18 s 28 290
' OL2OS 2425 21 17 157 LR
OLZOS 2+00W 2 B 199 424
- OLR20S  1+75W 1% 74 T HHD
OL20S 1 +50W 3 A 179 HES
; : OL20S 1 +250 27 44 160 =0
- } OL20S  1+00W 44 w7 184 BEH
OLL2OS O+750 22 2 161 539
OL20OS O+S0W 18 we 154 478

“ OL20E  O+250 18 HO 133 7T }L°
8TD C© &1 41 138 182
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SamMP

G20
OL20O
OL2O
20
OL20

OL20

SOL20

OL2E
Gl e
OL23
OL2ES
QL%
OL.2s
OL23

OL.23

o it tet

HLQ:

ULﬁ:’
QL3R
OL2EG

OL2%

UL.:?Z
1L _,‘_,

OL2E

OL23
0L
OL2E
OLEE
vOL2E
CAy
cay
Cay
Cay
cay

Ay

LB

8 OF00E
85 O+25E
o O+50E
9 O+7EE
S 14+0Q0E

G 1+REE
5 1450
S E+00W
& 2475
g 24+50W

G P+E5W
g 2+00OW
S 1+75W
S 1+50W

g 1+25EW

S 1-+00W
O+ 750
S O+50
G O+25W
Q30

S O+ 25
G150
S O+75E
9 100

1 +25E

16 1 +E0E
G 1+7SE
g RHOOE
8 2R5E
6 2H+HOE

L84 3+ (“)("IE:

fo—84 F45

e
ey el

L.—~84 UFQUL

L84 X4

7EE

L—-84 4+00F

-84 44

i T

oA
ot

HE
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cu
FEM

2b
g

I
il

47

Lele

s

24
57
Té
28
34

24
4é
11
11
18

i7
14
24

17

1 &
19
14
14
21

ey
25

=8
1é&

r-\mr
o et

~ ..:r
wl nat

24
18

g
&t

14
&HO

PR
FFM

ED
‘ t
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f: )
14
14

13
)
11
i4

)

at

15
16

14
14

18
11
1"'?
15

FILE # 87-2709

ZN
FEM

155
540
&3
S51é
105

1327
S05
186

85

153

144

220

1350

S A

113

86
103
87
36
80

78
28
g2
84
74

89
148
98
11é
111

477
=44
459
487
61

E59

134

BA
FrFM

[ s
o R

&S50
449
HOE

257

318
456
495
09
257

TOD
487
277

2EO

e

267

194
176
251
156

202

284
287
207
18z

F0b

754
941
Lty
4032
464

RS

8385
841
476

-
et

&47

18%

FPage 2
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SAMPLE#

ooy
CAY
CAY
CAY
CAY

CAY
Cay
Cay
CAY
Ay

ooy
CAY
CAY
CAY
Cay

CAY
CAY
CAY

DAY
CAY

aTh

L84
L-84
L84
L84
L84

-84
L—-84
L84
L.—-&4
L.—-84

L84
L.~86
L—-8&
L8
L.~ Eé

L.~8é&
L—8é&
L—8é
L-Bé
L~8é&

C

4450E
A+ THE
54 O0E
S RSE
S OE

S 7 S
OO0
G+R2EE
EFHOE
b7 HE

7+Q0E

EAOOE
E+25E
BHHOE
T T SE

G+ OO
4+ R5E
4+S0E
4+75E
SO0k
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L
FEM

19

4.4

i8
17

GAGE

PR
FRM

F41
296
75
48

27

44
=

FILE # 87-2709

LN
FFM

653
2940
769
4773

83

10546
1198
1673

106

93

111
154
146
x87

L aA%7

724

15aE

b T
&5%
591
934

1353

EA
PREM

715
2101
841
G627
48

1203
1452
1790

456

GR2

e ey
e

298
406
428
678

1187
16F0

1522
G258

LS el
et Rt

190,

Fage

b
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ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: A6 8 198

52 E.HASTINGS ST.VANCOUVER B.C. V&A 1Ré /? ﬂ%
PHONE 253-3158 DATA LINE 2511011 DATE REPORT MAILED: N LT

- GEOCHEMICAL ICF ARNALYSIS

,500 GRAM SANPLE IS DIGESTED WITH 3ML 3-1-2 HCL-HNG3-H20 AT 95 DEG. C FOR ONE HOUR AND IS DILUTED TO 10 ML WITH WATER.
THIS LEACH IS PARTIAL FOR MN.FE.CA.P.CR.MG.BA.T1.B.AL.NA.K.W.51,ZR.CE.SN.Y.NB AND TA. AU DETECTION LIMIT BY ICP 1S 3 PPN,
@l - SANPLE TYPE: SOILS -BO MESH _ GAS HF+AR AND ANALYSIS BY AA.  GEX HF+AR AND ANALYSIS BY AA.

ASSAYER: /ﬂ? TL<7.DEAN TOYE. CERTIFIED B.C. ASSAYER.

i BEATY GEOLOGICAL FROJECT-160 FILE # 86-1923 FAGE 1
SAMFLEH Fb Zn Cd Ga Ge
Hi FFM FFM FFH M FFM
104+00N 1+00K 29 206 1 15 10
‘ 10400N QO+50W 25 249 i 14 12
" : 10400M O+00E 24 258 1 15 19
10400N O+S50E 19 209 2 @ 15
104+00N 1+00E 14 114 1 9 18
H 104+00N 1+50E 2F 148 1 4 i&
10+00N 24+00E 19 114 2 14 19
10+00N 2+50E 19 117 1 i8 22
u 10+00NM F4+00QE 20 174 1 11 21
104+00N I+S0E 18 177 i 12 20
10+00N 4+00E 17 263 2 1= i8
i 10+00N 4+50E 16 154 z 8 20
1O4+00N S+00E 20 215 2 10 20
S+O0ON 15+00W 44 I45 5 =4 21
H S+00N 14+75W 21 209 3 7 14
S+00N 14+30W 22 210 = 12 i1
S+00N 14+235W 27 206 4 11 16
- S+00N 14400W 25 4173 7 1z 16
S+00ON 13+75W S | 265 3 18 7
S+00N 13+50W A2 287 = 15 12
- H4+OO0ON 1Z3+25W 24 228 1 11 10
S4+00N 134+00W 29 205 1 12 12
S+00N 12+73W 24 192 3 13 16
S+00ON 124+50W 21 259 = @ 12
- S+00N  12+250W P& IER it 12 14
S+00N 12+00W 24 353 2 12 15
- SHO0ON 11+73W 42 45 b 15 18
S4+00N 11+50W 28 &£I8 3 18 e
S+00N 11+23KW Z6 354 2 12 18
B+00N 1 1+00W 47 762 = 10 17
-
F+00N 10+75W 1 884 g 13 15
S+OON 10+50W 20 Hoo ! 12 13
. S+0O0N 10+25W 40 374 2 11 15 )
- E4+Q0N 1 0+00W &% I57 = 18 12 ae 19 )
S+OON 9+75W 77 =554 2 12 14 AUG
- S5+00N 9+50W 54 282 i 10 i2
STD C 40 138 19 - -
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BEATY GEOLOGICAL FROJECT-160 FILE # 86-1%237 FAGE

SAMFLE# Fb  Zm  Cd  Ga  Ge
FFM  FFM  FFM  FFM  FFM

S+00N F+25W 147 661 4 16 13
5+00M 2+00W bé Q75 4 13 16
S+00N 8+75W I 894 4 17 13
S+00N 8+50W I 712 2 13 20
S+00N 8+25W 35 I94 2 19 17
E+00N 8+00W 74 190 1 b 16
SHOON 7+75W 58 374 2 12 14
S+O0N 7+50W B& | IFS 2 14 20
S5+00N 7+00W bb 335 2 15 12
S5+00MN &+S0W =8 408 1 10 16
5+00N &+00W 37 388 1 12 15
S4+00N S+S0W 102 &20 2 14 17
S+00N S+000 80 1232 3 13 18
S5+00N 4+50W I8 474 a 12 16
S+00N 4+00W 145 3947 5 14 15
5+00N I+50W 83 1028 5 17 164
S+00N I+00W 24 R0O0 2 14 17
S5+00N 2+50W 41 2394 4 12 i1
S+00N 2+00W 194 1429 9 16 12
S+00N  1+50W 22 247 1 17 18
S+00N  1+00W 10 &7 1 12 12
S+00N O+50W 18 &8 1 15 13
S5+00N O+00E 20 154 1 19 14
54+00N O+S0E o 159 1 14 17
S+00N 1 +00E 54 691 o 17 19
S+00N 1+S0E 20 349 2 11 10
S+00N 2+00E 18 184 A 15 10
S5+00N 2450 16 265 5 14 12
S+00N I+00E 13 82 2 12 9
S+00N I+50E 21 165 2 16 14
S+00N 4+00E 13 98 1 15 17
E5+00N 4+S0E 15 182 1 14 14
54+00N " S5+00E 17 14% 2 16 10
Q+O0N  14+00W 22 146 2 21 12
O+0ON 11+00W 26 162 1 17 14
O+00N 10+S0W 19 240 . 14 12
8TD C 42 144 19 - -
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. BEATY GEOLOGICAIL FROJECT — 1460 FILE # B8&6-1923 FAGE
SAMPLE# Fh in Cd aa (e
' FFM  FFM FFM  FFM  FFM P
O+00N F+50W 75 248 1 11 18
Q+Q0ON Y+Z5W 59 162 1 12 22
O+0Q0ON 2+00W &1 223 1 10 14
O+00ON 8+75KW 85 288 i 8 2
O+00N 8+350W gz 4739 2 i4 26
Q+00N 8+25KW 110 924 = 13 21
O+0O0ON 8+00W 129 589 4 17 24
O+0O0N 7+75W 146 594 , b 15 22
O+QON 7+50W 180 &173 b 13 23
O4+00ON 7+25W 0 701 b 1é 20
O+00ON 7+00W 120 597 4 13 19
COHQON S+50W &b ig2 i1 & 20
O+0O0N &+00KW 73 S92 4 12 17
O+0O0ON S+30W g9a1 4364 10 i1 28
O+00ON S+00W 168 89 1 10 20
O+O0N 4+00W 13 199 ey i1 20
O+O0N  F+00k 29 238 i 15 22
O+0ON Z4+00W 25 140 1 i8 28
O+0D0N 1+350W 14 24 1 14 21
Q+O0ON 1+00W =1 163 i 1z 25
O+00N O+50W 5 245 1 10 27
O+00ON O+00W 18 75 1 12 25
O+008 O+00E 15 58 1 12 22
O+008 O+S0E 21 151 1 17 23
O+008 1+00E 11 83 1 21 26
O+008 1+50E 14 133 1 16 24
Q+008 2+00E 23 194 1 14 25
04008 Z+50E Qe 1002 2 2 29
O+008 S5+0Q0E 2 68 1 14 27
O+008 S+50E 14 101 1 11 28
O+008 &+0Q0E - 13 80 1 & a2
Q+008 &+S0E 13 24 1 o =1
O+0Q08 7+00E 12 7O 1 10 25
54008 14+Q0W o 2 4 = 22
B+008 13+00W L 10 121 2 4 26
S+008 12+00W 15 141 10 28

3
& i

8TD C 44 143 2 - -

o



BEATY GEOLOGICAL

SAMPLE# Fb
FFM
S+005 11+004 1Q
5+0085 10+00W 19
54+008 2+00W » 17
S5+008 8+00W =5
L4008 74+00W 18
S+008 6+D0W &9
S+008 H+00W 0
S5+008 E+75W 22
S+008 S+50W &1
5+008 S+20W 55
B4+008 S+00W =3
S+008 4+735W =g
5+008 4+30W EQ
5+008 4+25W &l
S+008 4+00W 32
S5+008 Z+75W ge
S+008 3+50W 2
B+008 I+25W 44
S4+008 2+75W =1
S5+008 Z+25W 4
104008 15+00W 12
104008 14+50W- 20
10+008 14+00W 17
10+008 13+50W 18
104008 134+00W 1
1O+008 12450W 16
104008 12+00W 19
104008 11+50W 19
104008 11+00W 19
1 O+008 10+50W 20
1O+008 10+00W 20
104008 9+50W 16
1O4+008 9+00W 19
10+006 8+30W 18
104005 8+00W 15
10+008 7+50W 14

STD C ‘ 2

- 66 -

FROJECT -

n
FFM

1359
108
177
169
128

278
474
19
Qa9
1112

VAR
8948
182
285

401

457
203
265
102
193

103
134
144
1857
147

105
194
115
131
166

P2
149
115

129

131

140
141

160

Cd
FFM

ISR E AR L

[0 S Bl % I O Ll SR Bl G e = B B G4 N D RILR

= o B3R

i

20

FILE # 8&-1923

Ga
FFM

11
10
14
12

18

i1
12
10
i1
14

17
16
14
15

17

15
14
15
11

15

favs
e id b

11

12
11
15

13

15

12

10
14

13

Ge

FFH

18
20
19
17
18
20
27
=4

19
21
16
20

i
aa

20
21
19
17
14

i8
17
14
10

12

14
19
14
16
i8

18
19
20

19 .

16

15

FAGE 4



BEATY GEOLOGICAL

SAMPLEH

1 O+008
104008
10+005
1 Q008
1O+008

1 0O+0Q08
1 O+00%
1 Q4008
104+008
10+008

104+008
1 0+0085
10+008
10+008
104+005

10+008
C1O+008
1 O+0Q08
1 O+008
1 QO4+008

204008
204008
204008
ZO+008
20+008

204005
204008
204+00%
204009
204008

20+0085
204008
204+008
204008
204008

204008
gSTD C

7+00W
b+EOW
LH+0O0W
S+H0OW
S+ 0OW

4+30W
4+00W
ZHGOW
FH00YW
2+3T0W

2400W
1+50W
1+00W
O+50KW
O+0Q0E

O+H0E
1+0Q0OE
1+50E
2+00E
24+ 50E

S+ 50W
D+O0W
g+30W
S+00W
T+5H0W

FHOOW
H+50KW
H+O0NW
S+50W
S+ O0W

44+50W
4+O0W
F+50W
IEO0W
2+50W

2400W

Fb
FFM

20
i
20
1é
17

18
5
=7
28
49

147
=50

)
e

1é
17

1&
19
14
17

S 21

18
19

ig

20

A

ol
22
i@
21

20

el
e

20
17

TR
e

24

oy
Py

41
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FROJECT - 160

in
FFM

119
138
10d
117
140

131
1058
448
550

-
RS

1265
799
F464

Lo gl
T

&2

7%
111
96
258

197

94
111

94
114
118

128
124
117
130
140

128

ey
e

143
147
185

170
140

Cd
FFM

e N el o Lo S o fob [of = P s (SR S § B o R ) Y fed b e el el i 1 I

e et ek ped
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FILE # 8&6-1923

Ba
FFM
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15
17
15
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15
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14
11

12
14
12
14

13

13
14
12
17
14

20

21

I
o L

e
-t

19

21
20
17
20

14

20
21
21
20

18

17

-

Ge
FFM

24
18
16
18
16

e

26
=1
i8
1&

20
15
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19

R

o e

18
19
20
20
25
26
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e

o

18

ey
o

24

e
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BEATY GEOLDGICAL FROJECT 140 FILE# 8&-1923 FAGE® &
- v
SOaMPLE Pl in Ced Ga be
Dpm opm pom npm npm
- DO+OOE  1+50W ) 4ov7 3 20 ey
ZO0+005 1+00W 40 165 1 18 22
204008 O+504 29 183 2 148 2%
™ DOHO0E OFOOE. T2 153 2 14 22
D2OHO0S Q+H0E" 18 174 2 164 P

o 2O+008  1+00E 1o 139 1 27 25
DO+O0E  1+F0E 1 414 2 21 2
BO+00E  EHO0E 17 149 15 24
O+008 2+E0E O 16 26

- ZOHO0E IHODE 11 7R 17 24

2L

[ U Y

£ 22
14 20
1 18
14 16

204008 F+50E 9 1554
il ZOHO0E 4+Q0E 1% =12
204008 4450 17 154
TO+008 S+Q0E 20 103

B3R b e
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APPENDIX 1IB

ANALYTICAL RESULTS

(ASSAY RESULTS)
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ACME ANALYTICAL LABORATORIES LTD. DATE RECEIVED: OCT 19 198
852 E. HASTINGS 8T. VANCOUVER B.C. V6A LR6 /@/ é’ég
EHONE (604) 253-3158 FAX (604) 253-1716 DATE REFORT MAILED: 0&4. ..;{.

ASSAY CERTIFICATE

ASSAYER: . A) &

BEATY BEOLOBICAL FROJECT-160 File # 87-5108 Fage 1

- SANPLE TYPE: Core
. DEAN TOYE, CERTIFIED B.C. ASSAYER

SAMFLE# FE N GA GE

% % A YA
E 65001 .28 2.446 001 .008
E 43002 07 CEHET L0000 L 001
E &5007% o B3 A5 001 L 002
E 65004 .50 L8100 L0010 002
E 65005 27 1.34  L001 L0028
£ 65006 L0700 1.6 002 003
E &5007 L1300 1.23 0 L0010 L0003
E 65008 10 18 L0011 D01
E 65009 .02 LA L0001 L0032
E &5010 .02 LE2 L0010 001
E &5011 O3 LB7 L0010 002
E &5012 . 04 LA L0020 .00l
E 650173 .14 LAT L0001 L001
E 65014 .04 L8 L0010 L0001
E 65015 .08 L2000 L0002 L0001
E 65016 L0100 3,05 ,002 003
E &5017 LO5 1,130 002 L0002
E 65018 o 37 .82 001 001
E 65019 .06 L0860 L0011 001
E 63020 .01 08 L0010 001
E 65021 <04 L6 L0010 L0001
E 65022 L 02 .98 L0010 L0003
E 65027 L1120 4.31 004 L0285
E 65024 .02 L1100 L0010 L0001
E 65025 . 2b L0 L0010 L001
E &5026 .04 L1 L0011 L 001
E &5027 L 02 04 001 001
E &5028 .01 L0100 L0001 001
E 65029 .17 .08 001 001
E &9030 L1 L3 L0010 L0018
E 65033 .01 L1 L0010 L0001
E 65034 L2906 L0001 L 001
E 65035 A6 ILS6 L0040 L0112
E 65036 .52 .81 L0001 002
E 65037 . 20 29 L0001 001
E 65038 .09 77 L0001 Q01
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BEATY GEOLOGICAL FROJECT—1860 FILE # 87-3108 Fage 2

SAMPLE# FE ZN GBA GE
A % % yA
E 65039 .09 1.50 001 L O03
E 65040 08 a2 L0011 001
E 65041 .07 LO5 L0010 L0001
E 650472 .05 LS55 L 002 L0001
E 650473 L07 0 3.84 001 L0004
E 65044 LO7 0 1.64 L0010 L001L
E &3045 L0200 6.9 L0004 038
E 65046 .34 .2 ZO01 L0001
E 65047 L0100 2073 L0010 L0064
E 65048 L0500 2,033 L0010 L0002
E &5049 .30 L2400 001 006
E 65050 .46 LO5 001 L0001



ACME ANALYTICAL LAEBORATORIES LTD.
g52 E. HASTINGS ST. VANCOUVER B.C. VéA

PHONE (604) 253~-3158 FAX (604)
ASSaY CERTIFICATE

253%-~1716 DATE REFORT MAILED:

- 71 -

- SAMPLE TYPE: Core

DATE RECEIVED:

1R6

oCT 23 1987

Ao 667,

ASSAYER: /00%‘7 . DEAN TOYE, CERTIFIED B.C. ASSAYER

File # 87-3144

BEATY GEOLOBICAL FROJECT-160

SAMPLE#

mmmmm mmmmm mmmmm

mmmm mmmumm

L5058
6E059
HS060

65061
&T062
65063
65064
63065

65066
65067
65068
65069
65070

65071
&5072
&5073
65074

FE
%

135
6.28
.14
<20

.14

.17
.11
.10
.16
11

Lonlqnd

03
.01
.01
.01

.02
.01
01
.10
.06
- 01
Ol
01

<. 03

ZN
A

- 57
7.92
1.72
. 44
.69

1,335
1.33
1.7%
- 41

1.33
1.35
1.08
1.42
1.02

1.08

.31
.96
1.67
1.46
1.40

1.83
1.22
1.37
1.00

GA
%

L0011
L 004
L0011
L 001
L0001

001
L0l
001
001
. 001

.01
LOOL
Q01
L0201
. 001

<002
001
001
001
L 001

- 001
. 001

~DOL

. 001

GE
A

. DO3
LO07
L 00Q7
. 001
L 003

S W03
. 002
OO0
. 001

L 002

002

L Q02
L 001
Q01
L 001

L0001
. 001
<001
002

. O0Z

- 002
L0001
. 007
. 001



ACME ANALYTICAL LABORATORIES

= b

PHONE 28533158

E.

HASTINGS 8T.

ABSAYER! %Q &%’(f?

BEATY GEOLOGICAL FROJECT-160

VANCOUWVER E.C.
DATA LINE 2%1~1011 DATE REFORT MAILED:

- 72 -

DATE RECEIVED:

Vé&A LRéG

ABSOaY CERTIFICATE

 SAMPLEH

JF87-28A
Jrg7-280C
JP87-33
JrR87—-37
JF87-59

JP87-30
JFPB7-990
JFB7-101
JE87--106A
JFRB7 1068

JEE7-110R
JEE7-1 173
JFEE7-118A/
JP87-TRIANGLE
NOSE ZN

NOSE GM
ES-1330 :
DGL B EAST LINES

~ GAMPLE TYPE: Rock Chips

FR
%

.81
Y.
54.80

i.41

~
3 w
whe w vl

.11

el
» alatl

.01
ekt
.14

2.89 .

« O
L 05

.08

L0V

11.00

3.06
2

W4

B
)]

5

ZN
A

.10
6.2
-
.11
06

w7
L9l
01
1.75

1.22

02
. Q9
.49
L0l
2269

.27
L OF

ba73

GA
Y

. 001
« OOE
L 001
001
. 001

~001
L 001
« 001
- 001
. 001

D01
S 01
. 01
- 001
D04

001
L 00]

« 006

DEAN TOYE, CERTIFIED B.C.

GE
A

. Q07
« D40
» OO
» QO3

L0011

» 001
. 001
L0010
.08
« Q06

. 001
. 001
. 001
001
» 150

. 001

. 001
L Q0%

BEFPT 14 1987

ASBAYER

File # 87-4219

IN
A

001
. 001
001
- 001
L0001

.00l
« 001
Q01
L0
. OO0

L0001
L0011
001
L0
001

LOOL
<001
001

et

SEP .0 1987,

[b?

0o



BEATY GEOLOGICAL LTD.

APPENDIX lll

PETROGRAPHY
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PETROLOGIC AND MINERALOGIC ANALYSES OF SOME SAMPLES.
FROM THE CAY PROSPECT, BRITISH COLUMBIA

Lawrence R. Bernstein, Ph.D,
Mineral Search

380 wWillow Road, Menlo Park, CA 94025

May, 1987

These analyses, opinions, and interpretations are based on observations and
material supplied by the client for whom this report is made. The interpretations
and opinions expressed represent the best judgment of Mineral Search, but Mineral
Search and its employees assume no responsibility and make no warranty or
representations as to the productivity, proper operations, or profitableness of any
mineral property, plant, or process in connection with which such report is used or
relied upon. -
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PETROLOGIC AND MINERALOGIC ANALYSES OF SOME SAMPLES
FROM THE CAY PROSPECT, BRITISH COLUMBIA

Lawrence R. Bernstein, Ph.D.
Mineral Search
380 Willow Road, Menlo Park, CA 94025

INTRODUCTION

The Cay prospect consists primarily of zine and lead sulfide mineralization
within fossiliferous back-reef facies Middle Devonian limestone (Dunedin
Formation). This formation is overlain by Upper Devonian or Mississippian
graphitic shale (Besa River Formation), and underlain by the Middle Devonian Stone
Dolomite. . Structurally, the mineralization is concentrated towards the crest of a
southward plunging anticline in a "trap"-like configuration. The mineralization is
of particular interest due to its high concentration of germanium (as much as 1500
ppm) and, to a lesser extent, of gallium (as much as 160 ppm). Knowing the
mineralogic locations of the Ge and Ga is essential to further prospecting and to -
mapping of the ore, and to the development of optimal ore processing and
extractive metallurgical methods. The focus of this preliminary study is to
determine the mineralogy of the ore, and the likely sites for the Ge and Ga.

MATERIALS AND METHODS

Three hand samples from the Cay prospect were received for study: (1) .
reddish-brown to black, fine-grained siliceous rock (labelled #1827) (high Ge and
Ga); (2) pale-gray carbonate rock containing abundant white barite crystals and
pale brown sphalerite crystals (no sample nurfiber) (moderate Ge and Ga); and (3)
dark gray to black siliceous rock containing abundant galena (labelled S-6) (very
low Ge and Ga). Two polished thin sections were received for sample 1, and two
more were prepared. An additional thin section (labelled BG-3) was received,
which appears very similar to sample 2. As sample 1 represents the high Ge-Ga
~ore, it was given the most detailed study. o

The polished thin sections were observed in both transmitted and reflected
light in a petrographic microscope. The sections were also observed in a scanning
electron microscope (SEM) equipped with energy dispersive x-ray elemental
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analysis equipment (EDX). A few rough samples were also examined this way. In
addition, the samples were analyzed by powder x-ray diffraction, using an
automated diffractometer with monochromatized CuKy radiation. In the
descriptions below, minerals confirmed by powder x-ray diffraction are indicated
by an "x", and those confirmed by SEM-EDX analysis are indicated by an "s".

DESCRIPTIONS

Sample 1 (#1827)
Megascopie: This is a fine-grained dark reddish-brown to black highly

siliceous rock. Indistinct to distinet, highly irregular boundaries separate zones of
concentrated reddish-brown fine-grained sphalerite (ranging in size from less than
1 mm to several ecm across) from black, carbonaceous siliceous material eontaining
disseminated fine grains of the red-brown sphalerite, which forms the matrix of the
rock. Some wispy, distorted relict foliation appears present at various orientations
throughout the rock, suggesting that the rock is a silicified argillite or shale
breccia. Discontinuous veins and irregular segregations of white quartz (as much
as 1 cm across) are common. These contain abundant black, coal-like carbonaceous
matter ranging from tiny specks to masses several mm across, as well as scarce
pyrite crystals. Small vugs in the quartz are common, in places containing
terminated prismatic quartz crystals. The rock is very tough, and has a strong
sulfurous odor, particularly when freshly broken.

Microscopic: The sample consists predominately of varying proportions of
intergrown anhedral reddish-orange sphalerite (x,s) and quartz (x,s). The grain size
is fairly homogeneous, ranging mostly from 20 to 100 um. Where abundant, the
sphalerite grains commonly coalesce and form a loose network. The sphalerite
contains almost no Fe (<500 ppm to about 0.5%), but does contain about 0.5 - 1%
Cu, which probably gives it the distinet reddish color. No other elements were
detected in the sphalerite, including Ge and Ga, at the detection limit of about 500
ppm. Disseminated subhedral to euhedral cubic pyrite (x,s) crystals 10-150 um
across are fairly common, and are locally concentrated. No minor elements were
detected in the pyrite (<500 ppm). Some of the pyrite crystals are partially
altered to iron oxides. A few elongated, corroded areas of pyrite appear
pseudomorphous after a bladed mineral (barite?); Finely disseminated black
carbonaceous matter (s) ( <1 um - 100 um) is common throughout the rock, and is
locally concentrated. Also fairly common, generally surrounding sphalerite,-is
material containing mostly Si with lesser Ai, S, Fe, and Ca (s). This is probably a
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eryptocerystalline to amorphous mixture of silica, clays, calcite, pyrite, and organic
matter. A few tiny ( <20 um) grains of barite (s) and galena (s) were also observed.

The quartz segregations consist mostly of intergrown subhedral to euhedral
quartz (x,s) erystals 0.1 to several mm across. Grains of the black carbonaceous
- material (s) as much as several mm across and of pale yellow to colorless
transparent sphalerite (x,s) as much as 1 mm across are common. A few of the
smaller red-orange sphalerite grains are also present. The carbonaceous material
generally occurs in rounded colloform shapes. In reflected light it has a beige
color, and most of it is highly anisotropic from light yellow to gray, with a
polyerystalline texture similar in appearance to thermally altered coal (or coke).
Some of the carbonaceous matter, hbwever, is isotropic with no evident
crystallinity. The two varieties are commonly concentrically layered, though
elsewhere occur in irregular shapes. Shells of the polycrystalline material
commonly form around the coarse sphalerite grains. Most of the carbonaceous
material has a high S content (about 5-15%), though some of the isotropic material
has less. Powder x-ray diffraction of the carbonaceous matter showed no
diffraction peaks, indicating an extremely small grain size. The sphalerite contains
no detectable minor elements (<500 ppm), though it does locally contain tiny (1-
5 um) spindle-shaped exsolution blebs of chalcopyrite (s) and, more rarely, tiny
crystals of pyrite (s). These can be observed in both reflected and transmitted
light. The sphalerite crystals have highly irregular edges that commonly appear
broken or corroded. Many ecrystals are contained wholly or partially in the
carbonaceous material, Small anhedral (5-50 4m) to larger euhedral (0.1-2 mm)
pyrite (x,s) crystals are fairly common in the quartz segregations. Significantly,
small (5-40 um) anhedral, nearly isotropic grains of yellow-orange germanite (s) are
fairly common in these segregations. These grains are always found with the
carbonaceous material, though they can be adjacent to quartz, sphalerite, or
pyrite. They contain a large amount of Cu, with several percent each of Ge, Zn,
and generally of Fe and V. In some grains, As and Sb are also present. The usual
composition is  probably something like CujgGesgZng(Fe,V)9S1g to
CujgGegZny(Fe,V)9S16 (see Fig. 1). A few grains, as much as 150, 4m across,
associated with carbonaceous material on a rough sample observed in the SEM,
were found to have a composition of about CuygZngGegSyg (see Fig. 2). A few
bladed erystals of barite (s) (as much as 200 um) were also observed, always highly

corroded and porous.
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Figure 1. Energy dispersive x-ray spectrum of a 30 amm
germanite grain in sample 1, adjacent to carbonaceous matter.
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Figure 2. Energy dispersive x-ray spectrum of a 10 um grain
of a Ge-rich sulfide adjacent to carbonaceous matter in
sample 1. The grain has a composition of approximately

CulOZnSngslz, and is probably related to gerﬁanlte.
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Sample 2 (unlabelled)

Megascopie: The rock consists mostly of massive fine-grained gray calcite
(x) and quértz (x). Yellow-brown, nearly equant, subhedral sphalerite (x) crystals 1-
5 mm across are abundantly disseminated and locally concentrated. Thin tabular
white barite (x) erystals, 0.2-3 mm thick by 3-20 mm long, are common. These

generally oceur as radiating to subradiating aggregates. A few coarse (up to 1 em)
subhedral galena crystals are also present. Concentrations of black carbonaceous
material, as wispy stringers and as blebs a few mm across, are fairly common. A
few segregations of fine-grained pyrite a few mm across were also observed. No
trace of any foliation or other original texture remains in this sample.

Slide BG-3 (very similar to Sample 2)

Microscopic: The sample consists primarily of intergrown subhedral to
euhedral quartz (s) and anhedral calcite (s) with varying amounts of bladed barite
(s), all about 50-200 «m in grain size. Some patches of calcite are as much as 1
mm across. No minor elements could be detected in the caleite (including Fe and
Mg) and barite (ineluding Sr) (<500 ppm). Also in this matrix are fairly common
grains (as much as 200 um) of the barium feldspar celsian (s), and scarce grains of
orthoclase (s) containing a trace of Ba. Coarse (as much as several mm) anhedral
crystals of sphalerite (s) are abundant, containing irregular colorless and pale
yellow zones. These grains hvae irregular, corroded-appearing edges. They
commonly contain tiny (<1 um to 5um) inclusions of subhedral pyrite (s) and,
more rarely, of chalcopyrite (s). A few coarser (to 200 um) cubic pyrite (s)
inclusions also oceur. Pyrite (s) also occurs as searce cubic erystals as much as
100 sm across throughout the sample. A coarse (1 em) galena crystal is present
that has irregular, corroded-appearing edges against the quartz, barite, and caleite.
Finer galena is common throughout the sample, locally intergrown with sphalerite,

Sample 3 (S-6)
Megascopic: This is a massive, black, cherty siliceous rock containing mostly

quartz (x) with abundant coarse (1-10 mm) anhedral grains of galena (x). Relict
textures indicate argillite or shale breccia, with clasts ranging from less than one
mm to many em across. Abundant fractures, veinlets (from wispy to 3 mm wide),
and rounded vugs (1-4 mm) are filled with fine-grained anglesite (x) and lesser
barite (x). Some fractures and parts of fractures are open, covered with drusy
quartz crystals. The black color suggests abundant carbonaceous matter; pyrite
was not detected by powder x-ray diffraction.
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DISCUSSION

Sample 1 represents a pervasively silicified breccia. The protoliths of the
clasts could not be determined, though they were probably very fine grained
(possibly argillite or limestone), and were probably carbonaceous. The rock was
altered by siliceous solutions that contained abundant Zn and S, with lesser Ba, Cu,
Pb, Ge, Ga, V, As, and Sb. Silicification took place along with deposition of fine-
grained red-orange Cu-bearing sphalerite and lesser pyrite. (Note that
silicification is commonly associated with mineralization at many Mississippi
Valley deposits, such as the Picher field briefly discussed below). Sphalerite-rich
areas could represent pre-existing reactive limestone clasts while quartz-rich areas
could represent pre-existing argillite clasts. Some of the metals, particularly those
with high organic affinities such as Ge, Ga, As, Ag, and V, may have been derived
in part, however, from the carbonaceous material and not from outside solutions.
The mineralizing solutions may have leached out these elements and redeposited
them as sulfides, as discussed below.

In sample 1, the segregations of coarse, vuggy quartz with coarse
carbonaceous material and pale yellow sphalerite indicate a later period of
remobilization and redeposition. Exsolution blebs of chalcopyrite in the sphalerite
indicate initially moderate temperatures, probably at least 1259C, during
crystallization. Fairly slow cooling with some re-equilibration is indicated by the
exsolution blebs and the slightly corroded sphalerite grain boundaries. Partial
solution of the pre-existing fine-grained sphalerite would have concentrated the
less compatible elements, such as Cu and Ge, into the solutions and thus into the
quartz segregations, Carbonaceous material could have aggregated into large
clumps, and some of the contained metals such as Ge, Ga, As, and V could have
been removed and redeposited in sulfides such as germanite, That these metals
were at least partially derived from the carbonaceous matter is strongly suggested
by the fact that germanite is only observed adjacent to the carbonaceous matter.
It is also possible that the carbonaceous matter served as a reducing agent to
precipitate the germanite. |

Late concentration of Ge and Ga is observed at the St. Salvy deposit in
France. At this deposit, early bedded sphalerite contains relatively low amounts of
Ge and Ga (generally <500 ppm Ge and <100 ppm Ga), whereas late, reworked
sphalerite-quartz veins contain several hundred ppm Ga and as much as 3000 ppm
Ge (Geldron, 1981; Barbanson and Geldron, 1983). Carbonaceous material is
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abundant in the calcareous shale host rock at St. Salvy, as are organic-rich
phosphate nodules.

The nature of the carbonaceous matter at the Cay prospect requires further
investigation. A preliminary examination showed that this material has little if
any solubility in methanol or acetone, and is therefore not typical "bitumen". The
polycrystalline texture, as mentioned, is very similar to that of thermally altered
coal, and probably reflects a period of elevated temperatures, possibly from hot
mineralizing solutions. The temperatures apparently were not high enough,
however, to produce graphite. The high sulfur content (5-15%) is typical of marine
or brackish peat deposits, and has also been found in some Mississippi Valley
organics that were probably derived from oil. It is possible that both the metals
and the sulfur were partially derived from the carbonaceous matter at the Cay
prospect. Such material is probably the single best indicator for high Ge
concentrations, followed by Cu, V, and As, ’

The presence of 0.5 to at least 1% Cu in the fine-grained reddish sphalerite is
unusual, and would not generally be stable, I have observed at other localities that
the concentrations of Cu and Ga are correlated in sphalerite, with Cu(I)+Ga(lll)
substituting for 2Zn(Il), thus balancing the valences. Although Ga was not detected
in the SEM, it actually may be present in small quantities. Unfortunately, the
Cukg fluorescence partially obscures the Gay, fluorescence, Ga may also be
present in germanite, though probably less than 0.5%. It is also probable that Ga is
present in the aluminous clay minerals of any relict argillite or shale, substituting
for Al

At the Picher field in Oklahoma and Kansas (a highly silicified, high-Ge and
Ga Mississippi Valley deposit), red "ruby jack" sphalerite was found to contain as
much as 0.2% Cu, and only about 0.1-0.3% Fe (MeKnight and Fischer, 1970). This |
red variety of sphalerite has particularly high Ge and Ga concentrations: as much
as 1000 ppm and 600 ppm Ga. It is also notable that coal .beds are present in the
stratigraphic section at the Picher field, commonly in close proximity to ore
bodies. _ |

At the Cay prospect, germanium appears to be present predominately in
germanite (and related Cu- and Ge-rich sulfides), which contains several percent
Ge. These phases are always closely associated with the carbonaceous matter. As
much as 500 ppm Ge may also occur in the sphalerite and carbonaceous matter,
though it could not be detected in this study.

Sample 2 was probably a fairly permeable carbonate breccia that was a host
for barite, sphalerite, and galena mineralization, and partial silicification.
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Germanium and to some extent gallium should be most concentrated in late veins
or segregations in this material, and with high concentrations of Cu and
carbonaceous matter. Gallium may also be coneentrated in the most sphalerite-
rich zones,

Sample 3 is a pervasively silicified shale or argillite breccia that was host to
galena and lesser barite mineralization. Some brecciation may have occurred after
galena deposition, and late solutions deposited some anglesite. If reworked veins
containing late sphalerite, chalcopyrite, and coarse organic material can be found
in this rock, they may contain higher Ge and Ga concentrations. Otherwise, this
rock is not likely to have much Ge or Ga. Unsilicified aluminous shales may,
however, contain elevated Ga concentrations.
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SUMMARY AND CONCLUSIONS

1. Sample 1 (#1827) is a fine~grained pervasively silicified breccia
containing abundant though inhomogenously distributed fine-grained reddish Cu-
bearing sphalerite and sulfur-rich carbonaceous material, with lesser pyrite and
barite. Quartz-rich segregations contain coarser pale yellow sphalerite with tiny
exsolution blebs of chalcopyrite, masses of carbonaceous material, and lesser
pyrite. Germanite, containing Cu, Ge, Zn, and commonly Fe, V, As, and Sb, is
fairly common as tiny grains always associated with the carbonaceous material.

2. The quartz-rich segregations in sample 1 represent remobilization and
recrystallization of pre-existing material at moderate (>125°C) temperatures.
Some of the metals (particularly Ge), and perhaps some sulfur, were probably
derived from the carbonaceous matter. Much of the carbonaceous matter is highly
anisotropic with a polyerystalline texture, suggesting thermal alteration.

3.  The germanium in the ore is concentrated in germanite (several percent
Ge), primarily in the quartz-rich segregations. As much as several hundred ppm Ge
may also exist in all the sphalerite, and some may remain in the carbonaceous
matter, though this needs to be investigated.

4., Germanium should be highly correlated with the carbonaceous matter,
and fairly well correlated with Cu, V, and As, It will not, however, consistently be

correlated with Zn, Pb, or Ba.

5. Gallium was not directly detected, but probably is concentrated in the
Cu-rich reddish sphalerite. It may also occur in the germanite, and in any
aluminous clay minerals in shales or argillites. Correlations with Cu or Al may be

present.
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SUGGESTIONS FOR FURTHER WORK

1. Mineral separates should be obtained from the high Ge-Ga ore to
determine the Ge and Ga contents of the sphalerite and carbonaceous matter.

2.  The carbonaceous matter could be further investigated to determine if

it is derived from coal, oil, or another source.

3. Complete chemical analyses should be obtained on the samples,
particularly for Cu, As, V, Sb, Hg, Ag, and Fe in addition to Ge, Ga, Zn, and Pb,
This could lead to better correlations being derived. Analyses for Ge and Ga must
be done carefully, as both form volatile fluorides and chlorides, particularly if
heated. Solutions containing HC1 or HF should be avoided. Emission spectroscopy
may be useable, as it has a sensitivity of a few ppm for Ge and Ga.

4.  Fluid inclusion studies could be undertaken to get a rough idea of the
salinities and deposition temperatures of the ore-forming fluids. The presence or
absence of hydrocarbon inclusions in the sphalerite could also be established, thus
determining whether hydrocarbons were a part of these fluids.
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cay data fold axes and lineations
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