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SUMMARY

This report describes the exploration programme carried out over the
adjoining Hatfield and Mackintosh licences during the period June 30, 1976
to June 1,1977. Reporting for the two licence areas was combined because

the boundary between the two virtually bisects a single project area.

The exploration programme included detailed and regional geological mapping,
gridding, soil geochemical sampling, IP, trenching and diamond drilling.
A review of the results of exploration on the licence areas was also

completed.

Regional and grid mapping is substantially complete. The gross stratigraphy
is now well defined, although detailed stratigraphy and structure are still

obscure.

No first order soil geochemical or I.P. anomalies were delineated although
improved definition of anomalies located by previous reconnaissance work

was achieved.

Two trenches were cut by backhoe to expose the andesite/shale contact and
six trenches were cut by bulldozer tc expose bedrock underlying some of
the more significant soil anomalies. Assay results for the bulldozer

trench samples are not yet available.

Two diamond drill holes tested the conceptually attractive black shale -
andesite contact near the Murchison Highway. Disseminated pyrite and trace

base metal mineralisation was noted.

A continuing programme of exploration including detailed geological mapping,

soil geochemistry and I.P. is being pursued.
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Tenure

Hatfield River Exploration Licence 15/73 is held by Cominco Exploration

Pty.Ltd, on behalf of the Abex Joint Venture. Licence expiry date
is 25/6/77 and the licence may be renewed at six monthly intervals.
E.L. 15/73 is partly over private land (Owner: Associated Forest

Holdings Pty.Ltd.) A.F.H. have a timber concession covering E.L. 15/73.

Mackintosh River Exploration Licence 2/70 is held by Aberfoyle Tin N.L.
Work is managed by Abminco N.L. Exploration Division. The licence is subject

of a joint venture between Abminco N.L. and Paringa Mining and Exploration
Co.Ltd. Current equities are Paringa 10% Cominco Ltd 27% and Abminco N.L.
63%. The licence expires on 30/6/77. It may be renewed at six monthly

intervals.

WORK PROGRAMME

Review of previous exploration

A summary review of the results of exploration on the Mackintosh and

Hatfield licence areas was completed.

The review assessed the exploration technique used over the licence areas

and outlined a number of areas requiring further detailed work.

These areas are:-

1. Soil anomalies Nos. 11 and 12 (Plate QR 100 in text) overlyiﬁg
andesite-dacite stratigraphy in the area located approximately
1-2 km NE of the Que River ore lenses.

2. Soil anomaly No. 5 overlying andesite-dacite stratigraphy in the "01d
Mill Site" area.
So0il anomalies Nos. 6,7,9 and 10 overlying andesitic rocks.
Soil anomaly No. 8 overlying andesite and altered mineralised dacitic
valcanics at Mt.Charter.

5. Anomalous stream sediment values in two creeks located immediately

south of the highest point on the Murchison Highway.
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Survey

Dense rainforest vegetation in the licence areas necessitates the use

of cut lines for access and routine explération. Gridding along cut lines
at 50 m intervals has thus been an on-going programme since the initial
ground EM evaluation of anomaly 8 (Que River). The grid now covers an

area of approximately 32.0 sq.km. and is made up as follows:-

Baselines Length Metres
3500E 1400
3700E 2100
4000E 1400
4200E 3000
4300E 700
4500E 600
4700E 1350
5300E 4900
5500E 1400
6050E 400
6300E 200
6950E 1000
7000E 600
7300E 1150

20,200 m

Cross lines 128,400 m

TOTAL 148,600 m

Compass and Chain survey with clinometer control for slope corrections

was used throughout to extend earlier stadia gridding.

During the past year 13,700 metres of new line was cut and pegged in the
Hatfield licence. The andesite-shale contact is now covered by 200 m spaced

lines, and extensions were added in the Mt.Charter south area.

In the Mackintosh licence 13,650 metres of line cutting and pegging was
completed, over the andesite-shale contact north-west of the Que River

Leases and extensions were added to the reconnaissance lines extending



303008

south-east of Mt.Charter into the Southwell River valley.

Geological Mapping

Using 1:25,000 scale aerial photographs, grid lines and creek sections,

field mapping was plotted at 1:2,500 scale and compiled at 1:10,000 scale
(Plates QR 61, A,B,D.). Hand specimens were systematically collected and thin
sections prepared as required. Geoclogical mapping of the greater part of

the Mackintosh west and Hatfield licences was completed. Approximately

26 line kilometres of grid and 6 km of creek section were mapped.

14 rock samples were thin sectioned and described by consulting petrologists

with check examinations by Abminco staff., Reports are appended (B).

Soil Geochemistry

During the past year 966 "C" horizon soil samples were collected from the
Hatfield Licence and 664 from the Mackintosh Licence by screw augering to
depths of 150 cm, at 10 m or 20 m intervals on grid lines. After drying
and sieving to minus 80 mesh, 5 gram samples were digested in perchloric

acid and analysed by AAS for Cu,Pb,Zn.

Data are now being compiled for computer processing. It is expected this
will allow rapid checking for compilation errors, ready geographical
identification of anomalous values and improved statistical treatment of

data.

For computer purposes the geochemical data is classified according to the

rock groups:-

Name Code Rock Number
Andesite AP 1
Pyritic dacitic volcanics PDP 2
Que River Beds (Shales and Sandstones) QRS 3
Upper Rhyolitic - Dacitic Volcanics RDV 4
Eastern Shales and Sandstones "Farrell Slates" FS 5
Dolerite (Jurassic?) DOL 6
Dacitic Volcanics (Within Andesite Suite) v 7
Eastern Volcanics("Farrell Slate Group') FV 8
Ordovician Sediments and Quaternary alluvium Qa 9
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The review of the results of exploration on the licence areas has shown
low order so0il anomalies to overlie Cambrian acid volcanics in the
Mackintosh east area. Five of the original Paringa grid lines have been

resampled at 50 ft. intervals and the existing data confirmed - Skey (1974).

Geophysics

The geophysical programme was confined to the I.P. technique, both in
reconnaissance and detail work. After orientation surveys with several
techniques at Que River, I.P. was shown to be the only geophysical technique

that could detect and delineate all the Que River ore bodies.

In the past year 3,800 m of detailed (25 metre dipele) I.P, traversing
was completed, between the Murchison Highway and Mt.Charter, in the

Hatfield Licence area.

In the Mackintosh Licence 950 m of 25 metre dipole, 2100m of 50 metre dipole

and 1700 m of 100 metre dipole I.P. traverses were completed.

A summary plan, (Plate QR 98 in text), outlines the total area now covered

by I.P. surveys.

To eliminate terrain distortions and to aid geological interpretation,
the airborne magnetic data was re-compiled at 1:10,000 scale, (Plates DT 78,
A,B,D.) The magnetic data show several linear trends which are useful markers

in correlating geologic units between areas of observed outcrop.

In the Mackintosh East area limited I.P. was conducted by contractor

Geoquest Pty.Ltd. over areas of anomalous soil geochemical response, Skey (1975,
On two lines, 2100N and 7300N, deep weak frequency effect anomalies are
coincident with geochemical anomalies. On 2900N a shallow very weak frequency

effect anomaly is marginally offset from a geochemical anomaly.

Trenching

In the Hatfield licence two backhoe trenches were dug in 1976 to investigate
the nature of the black shale-andesite contact. One trench was dug in the
"Quarry' area, adjacent to the Que River access road (Plates HT 18-19). The

contact was shown to be conformable.
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The second trench, some 200 metres long was excavated on 5800N covering

a shallow I.P. anomaly associated with the contact (Plate HT 21). Bedrock
channel samples were collected over 2 metre intervals and analysed for
copper, lead, zinc and iron. No base metal minervalisation was noted.
Within the black shale immediately adjacent to the andesite, iron values
in the rock are of the order 3.5% compared with 1.5 to 2.0% elsewhere

in the shale.

In 1977 a bulldozer was used to trench some of the more significant soil
anomalies in the Hatfield licence. Six trenches were completed for a total
of 330 metres, Plates HT 23. In general bulldozing exposes weathered

rock of the lower "C" horizon and occasionally fresh boulders.

The trenches were mapped at 1:250 scale and channel samples collected over
5 m intervals. Results are not yet available. Samples will be analysed

for copper, lead and zinme.

In all cases the soil anomalies appear to be associated with massive
andesites apparently containing trace disseminated base metal sulphides.
Shale bands occut in the western ends of the trenches at 5400N and 6400N
and some dacitic fragments were observed in the trenches at 4000N, 6400N
and 6600N. A barren dacite unit some 15 metres wide, surrounded by
andesite, exposed in the '"0ld Mill" site trench (7200N) represents an

attractive rock association.

Diamond Drilling

Surface exploration, by geological mapping, soil geochemistry and I.P.,

of the conceptually attractive black shale - andesite contact provided two
drill targets, in the vicinity of 6400N near the Murchison Highway (Plates
HT17, HT 19). Holgﬂﬁfglwas completed in October 1976 and intersected broken
pyritic black shales, and then intercalated shales and carbonated andesitic
volcanics with some inclusions or veins ? of chert. Disseminated pyrite
and trace base metals were noted. The second hole H-2 - 2A, intersected

similar lithologies. A AT 2

Six core samples from diamond drill hole H-1 were submitted to Geoex Pty.ltd.
for estimation of resistivity and "frequency effect!" parameters of the black
shale and andesite. These measurements were required as it was not possible

to visually identify the source of geophysical anomalies, due to the fine
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grained nature of the black shale. Two samples of black shale were found

to be very conductive (13 ohm metres) and exhibit high "frequency effect™
values (7.5% FE), whilst other samples were not significantly different

from the barren andesite sample (3800 ohm metres). The two conductive
samples were then examined by thin and polished section and found to contain
fine pyrite in sandy laminations (with rare chalcopyrite} and variable

graphite.

On the basis of geochemical (iron), geophysical and mineralogical data
the target I.P. responses are attributed to variable fine (6 micron) pyrite

(up to 10%) and graphite (10%).

Geochemical mapping of the drill core will be conducted to assess the

base metal distribution. Continuous 3 metre ground core samples were taken
from MC-1 for geochemical assessment, (Skey 1976). Plate HT 1/48.

Drill logs are provided in Appendix C, the results of geophysical testing of
core samples in Appendix D and appropriate petrological and polished

section reports in Appendix E.

REGIONAL GEOLOGICAL SETTING

The Mackintosh and Hatfield Licences are located in the central north-west
of Tasmania and overlie part of the Cambrian Mt.Read Volcanics, which
occur as an arcuate belt of volcanic rocks on the eastern margin of the
Dundas Trough. This trough extends for 200 km from Ellioctt Bay on the
south-western Tasmanian coast to Deloraine in the northern central part of
Tasmania (Plate DT 79 in text), and .is bounded by Pre-Cambrian nuclei, the

Tyennan Geanticline and the Rocky Cape Geanticline,

The western and central part of the Dundas Trough are Upper Proterozoic (?)
to Upper Cambrian partly fossiliferous sediments and basic volcanics. The
eastern part of the trough, adjacent to the Mt.Read Volcanic belt is less well

known.

The eastern and central parts of the Mt.Read Volcanic belt are overlain by
Lower Ordovician to Middle Devonian sediments. The basal Ordovician rocks,
show conformable, disconformable and unconformable relations with the Cambrian.
The northern part is overlain by Tertiary basalt and locally obscured by

Quaternary glacial deposits.
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The Mt.Read volcanics includes intermediate to acid intrusives, lavas
and pyroclastics (Corbett et al,1974}. The volcanics are mineralised, with

ore deposits at Mt.Lyell, Williamsford, Rosebery and Que River.

GEQLOGY OF THE MACKINTOSH WEST AND HATFIELD LICENCES

The licence areas cover a west facing and dipping sequence of basaltic
and andesitic tuff agglomerates, lava breccias and vesicular lavas with
some dacitic lavas, pyroclastics and intrusives. The Que River ore
mineralisation is situated within these volcanics, 2.5 km east of the
Murchison Highway and 2 km south of the Que River, . The predominantly
andesitic pile is conformably overlain by a fossiliferous black shale of
upper middle Cambrian age (Gee 1970) located about 0.5 km east of the
Murchison Highway. Drill holes and costeans confirm the shale-andesite
contact to be conformable; dips and facing are to the west. Partly
interbedded with, and overlying the shale is a suite of dacitic to
rhyolitic pyroclastics, lavas and intrusives with quartz phenocrysts up to

5 mm in some members.

Unconformably ? underlying the andesitic volcanics and located approximately
1 km east of the Que River deposit is a greywacke- shale- volcanic sequence
with steep west dips and facing. Current interpretation correlates this

sequence with the Farrell Slates.
Ordovician conglomerate and quartzite, Jurassic ? dolerite, Tertiary bhasalt
and Quaternary glacial deposits have been mapped in the licence areas

(Plate MAC 53 in text).

STRATIGRAPHY

A columnar section with summary description of the units is shown in

Plate QR 96 in the text. The oldest rocks known consist of a series of
sheared dacitic volcanics alternating with shales, siltstones, greywackes
and grits believed to be the stratigraphic equivalent of the Farrell Slates

exposed in the Mackintosh Dam - Sterling Valley areas.

These rocks occur in the centre of EL 2/70 and extend over 4 km from

3400N to above 7800N. There is a general regional strike of about 020°
magnetic and dips are 60° - 80° west. Facings are consistently west.



303014
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The contact with the overlying andesitic pile has not been observed.
Increased shearing within the "Farrell Slates'' suggests the contact is

unconformable.

Overlying the "Farrell Slates" is a sequence of basaltic and andesitic
through dacitic and rhyolitic volcanics up to 2800 metres thick. It should
be noted that significant variations in the thickness of the volcanic

pile are common. This sequence is locally mineralised and contains the

Que River ''Mine Sequence'.

Within the andesitic pile, stratigraphic sub-division on the basis of the
mineralised/pale-coloured dacitic volcanics has been attempted. At least
three horizons of dacite are suggested. Two of these are noteworthy; the Que

River '"Mine Sequence" dacites and the dacites at Mt.Charter.

The Que River ' Mine Sequence' consists of up to 300 m of intermediate to
acid volcanics with the pyroclastic derivative dominating. Intrusives exist
in the zone along with lavas. Ore lenses appear to be generally conformable
with these rock units and appear to be of distinctly proximal disposition.
Tuff lavas (welded tuff) are present, indicating that parts of the volcanic
pile developed under subaerial conditions, but the pyritic rocks and base
metal massive sulphides were deposited in strictly submarine conditions.

The regional trend of these volcanics is approximately 020° magnetic.

Dips are generally vertical to 50° west, with local reversals to steeply

eastward.

The dacites at Mt.Charter consist of about 300 m of altered and mineralised
intrusives, lavas and fragmentals. Barren dacites appear toc flank the central

zone of mineralisation.

Conformably overlying and surrounding the andesitic pile on the west, north-west
and north-eastern sides, is a sequence of black shales, micaceous sandstones
and grits (Que River Beds). Dips are generally shallow and the beds are

upright.

Partly interbedded with, and overlying the Que River beds is a suite of dacitic
to rhyolitic pyroclastics, lavas and intrusives. The top of this sequence
has not been observed in the Licence area. Skey (1976) proposes a summary

group name of Rhyolitic-Dacitic volcanics. (RDV).
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Ordovician Owen conglomerate and quartzites unconformably overly the
Cambrian volcanics. Outcrop of Ordovician rocks is restricted to the eastern

part of the Mackintosh west licence.

Adjacent to the Owen conglomerate, in the vicinity of 8400N, shallow dipping

siliceous conglomerate and lithic tuff beds may belong to the Jukes Formation.

A Jurassic? dolerite/diorite mass outcrops between the Murchison Highway and

Mt.Charter with minor occurrences elsewhere.
Tertiary flood basalts cover the northern parts of both licences.

Quaternary alluvium and glacial drift cover large tracts of the Southwell

River Valley.

LITHOLOGIES

Tertiary Basalt

The basalt is dark green on fresh surfaces and has a red brown weathered

surface. Crude columnar jointing is occasionally noted.

Dolerite/Diorite

Green on fresh surfaces due to chlorite, the dolerite weathers to form very

hard sub-rounded blocks with a brown coloured skin.

Ordovician Sediments

Pink to white siliceous conglomerates and quartzites, (Owen Conglomerate).
Fine grained detrital chromite noted in an argillaceous quartzite suggests

correlation with the Pioneer Beds noted at Mt.Lyell (Corbett et.al, 1974).

Rhyolitic-Dacitic Volcanics

Massive quartz feldspar porphyry. Fine grained acid intrusives, lavas and
tuffs, also lithic crystal tuffs and agglomerates, occasionally with black
slate fragments and pumice fiamme. Quartz phenocrysts can commonly be seen.
Fresh surfaces are mid to dark grey-green and often vitreous in appearance.

Weathered surfaces are distinctive light grey to cream.
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Que River Beds

The shales are all black with laminar bedding apparent where cleavage
is weak., They contain dispersed extremely fine pyrite and graphite

{micron size).

Agnostid trilobites found near the Que River road bridge, were considered
by Gee et al (1970) to demonstrate a late Middle Cambrian age.

Dark greenish brown micaceous sandstone, weathering to light grey is
common south-west of Mt.Charter., Quartz grains range up to 2 mm, but are

most commonly 0.5 mm in size.
Grits, located to the north-east of the Que River prospect are friable
and contain sub-angular detritus to 3 mm comprising, quartz, quartzite,

grey chert, black shale and muscovite.

Andesite Volcanics

This group includes the rocks termed Andesitic (A), Andesitic Pyroclastics (AP)
and Andesitic Streaky Pyroclastics (ASP), (refer appendix A).

Andesite (A) is a green weakly chloritised feldspar pyroxene and/or

hornblende porphyry lava, commonly vesicular with carbonate-silica infillings,
The contact with the black shales can be marked by a colour change to grey and
the occurrence of carbonate amygdules up to 1 cm in diameter, or the development
of scoria. The dominant lithologies of the Andesitic pyroclastics (AP) are
feldspar crystal lithic tuff to agglomerate and feldspar porphyry lava-breccia

occasionally with fresh diopsidic augite crystals to 5 mm.

Fresh colour is green due to weak pervasive chlorite with distinctive white
feldspar phenocrysts and common but less apparent chloritised pyroxene or
hornblende phenocrysts. Weathered surfaces are generally grey-white and may be
studded with quartz eyes due to the deuteric infilling of vesicles or matrix
cavities. Composition assessed from'thin section examination is in the range

andesite to basalt, with deuteric silicification.

A restricted grey coloured lahar or coarse tuff occurs adjacent to the black

shales. This unit contains small fragments of pyrite.
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Irregular grey cherty inclusions,typically 1 to 5 cmjoccur within the
andesites. These chert inclusions are most common adjacent to the black

shales.

Andesitic streaky pyroclastics (ASP) appear to be a facies equivalent of
the andesitic pyroclastics and represent the occurrence of pumicge. Green
coloured, weakly sheared, lithic crystal vitric tuffs possibly ash flow

tuffs predominate. Eutaxitic micro textures have been noted and aligned

"streaky" porphyritic fragments (fiamme) of collapsed pumice are characteristic.

Dacitic Volcanics

A suite of intrusives, lavas, pyroclastics and reworked tuffs include

the host rocks of the Que River ore lenses. The currently accepted rock units
and symbols used are listed below and a more detailed legend is appended
(Appendix A).

Andesitic-Dacitic Pyroclastics ADP
Dacite, Magnetic Dacite D,DM
Dacitic Tuff Lava DTL
Dacitic Pyroclastics DP
Porphyritic Dacite PD
Porphyritic Dacitic Pyroclastics _ PDP
Dacitic Reworked tuffs DRwT
Dacitic Shaly tuffs DSht

Streaky pyroclastics of indeterminate composition SP

Andesitic Dacitic Pyroclastics (ADP)

Pyritic pyroclastic beds located within the "mine sequence'.

Characterised by heavily chloritised fragments of porphyritic andesite
(average 2 ecm) in an otherwise dacitic fragmental matrix. The rock

exhibits pyrite - quartz - sericite - carbonate - chlorite alteration and is

grey to dark grey in colour,

A unique member of this group is grey to green in colour with conspicuous
amygdaloidal andesite lava clasts., When in close proximity to massive
sulphides there is an abundance of 'chrome" green illite-hydromuscovite

aggregates,
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Dacite and Magnetic Dacite (D,DM)

Members of these units are lavas and intrusives, commonly buff to pink in
colour, fine grained homogeneous, slightly porphyritic for feldspar,
occasionally vesicular or flow banded. Often intercalated with the pyritic
pyroclastic rocks of the '"mine sequence' the dacites are relatively barren

evidently being impervious to mineralising fluids.

They are often wedge shaped, widest near surface, thinning rapidly with

depth.

Dacitic Tuff-Lava (DTL)

Exists in localised settings, indicative of subaerial volcanism.

Texturally and compositionally similar to the dacite, this rock has both
extrusive and pyroclastic features. Angular fragments of slightly

porphyritic dacite, occasionally flow-banded, are incorporated in a lava matrix

of similar composition.

The rock is considered to be a flow brecciated lava and/or a lava

contaminated by fragments of tuffaceous origin.

Dacitic Pyroclastics (DP)

Generally marginal or facies equivalent to dacite with a limited distribution.
Characterised by fragments of buff to green céloured dacite, occasionally
flow-banded, in a grey coloured tuffaceous pyritic - quartz - sericite rich

dacitic matrix.

Porphyritic Dacite (PD)

Interpreted to have both intrusive and flow characteristics. Porphyritic
dacite is a massive rock porphyritic in feldspar. It is buff to light grey

in colour and has been altered by carbonate, sericite and silica. The rock
consists of sericite-pseudomorphed)flow_oriented feldspar phenocrysts ( to 3 mm
average 0.5 mm), often euhedral and a few anhedral quartz phenocrysts in a
devitrified siliceous groundmass of quartz - feldspar composition. Fractures
filled with disseminated and stringer mineralisation are common. The rock hosts
much of the S lens copper mineralisation at Que River and is of widespread

distribution being one of the main units at Mt.Charter.
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Porphyritic Dacitic Pyroclastics (PDP)

Fragments of porphyritic dacite are ubiquitous, sizes vary from
microscopic grains to over 20 cm, Fragments range from unsorted to fairly
well-sorted and from angular to sub-rounded. There is a tendency to

cyclicity from agglomerate to tuff.

The rock is pale grey to blue grey in colour, due to pyrite-quartz-sericite-

carbonate alteration.

Dacitic Reworked Tuffs (DRwT)

Subrounded polymictic lithic fragments (from 0,5mm to SOmm)average 5 mm)
are indicative of reworking. Fragments consist of altered porphyritic
dacite, sericitised trachyte and recrystallised chert, Irregular quartz

aggregates may represent devitrified glass.

The matrix consists essentially of introduced secondary quartz, carbonate
and pyrite. The rock is grey to blue grey in colour due to pyrite-quartz-

sericite alteration.

Dacitic Shaly Tuffs (DShT)

Pyritic shaly tuff appears to be the immediate host rock for massive
sulphides. Beds to 5 m thick are located as selvage (generally beneath) and
lateral to ore. The rock is a very fine tuff, highly argillaceous and completely

sericitised.

Streaky Pyroclastics of Indeterminate Composition (SP)

Grey, weakly sheared, sericitised and pyritised, lithic vitric crystal tuff,
often with a close spatial relationship to dacitic shaly tuff although with a
greater lateral extent. Pale grey-white porphyritic fragments are typically
“streaky'" in appearance. The richly sericitic matrix carries fine feldspar
crystals and devitrified shards. This rock appears to reflect occurrence

of pumice, giving rise to streaky fiamme textures.

"Farrell Slates'

Exposure of the rocks assigned to this formation, is restricted to the eastern

part of the Mackintosh west licence and limited by a cover of Ordovician sediment-
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The main rock units are grey to black shales, siltstones with local
current bedding and micaceous sandstones (greywackes). There is an
indicated thickness of over 700 metres. Medium grained grit beds up

to 15 ¢m thick have been noted. Dacitic tuffs and lavas are subordinate.

The volcanics are sheared with the development of a phyllitic cleavage,
they include dacitic lithic vitric erystal tuff and dacitic feldspar

porphyry lava, often containing primary magnetite.

STRUCTURE

West dips and facing, common through the whole volcanic sequence covered
by the Mackintosh west and Hatfield Licence areas, allow an interpretation
to be suggested whereby the volcanics are all part of the same west—facing

limb of a major NNE trending late Cambrian fold.

Tabberabberan (Devonian) folding appears to have developed simple fold

structures. Main axes trend to the NNE with cross-fold axes to the WNNW.

The most reliable indication of Tabberabberan fold structures is given by the
dips and facings measured in the Que River shale-sandstone units that surround

the andesitic volcanics on the west, north-west and north-eastern sides.

South-west of Mt.Charter the apparently complex minor folding in the shales

and acid volcanics may result from WNW trending cross-folding.

To the west, in the vicinity of the Murchison Highway and Mt.Charter a conform-
able andesite-black shale-sandstone contact dipping west at 25° to 50° is

indicated.

In the vicinity of 6400N there is a small lobe-like structure, located by
mapping and confirmed by I.P. It is not known if this feature is a fold or fault
phenomenon. Dips are considered too steep for this feature to be a topographic

effect.

A synclinal structure in the shales and overlying acid volcanics is located
in the north-west (8000N). This syncline trends NNE but is terminated to the

north by apparent WNW anticlinal cross—folding demonstrated by deformation
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in the shales exposed in the Que River tributaries.

Located in the vicinity of 9400N, approximately 2 km north-east from the
Que River prospect, steep dips (50° to 80°) and facing to the north-east
define the east limb of a north-plunging asymmetric anticline (Plate MACS3
in text). It is not clear what effect this structure has on the Que River

"Mine sequence'.

The marked thinning of the andesite pile between the NNE trending, west
dipping and facing "Farrell Slates'" and the east dipping and facing

Que River heds is poorly understood, but may be attributed to faulting,
variations in the thickness of the volcanic pile, cross-folding and later ?

intrusion of a quartz feldspar porphyry located in the vicinity of 8400N.

Fault structures indicated by photo, geophysical and geochemical linears

and mapping of underground development may be resolved into two main sets,
trending 035° to 050° (A) and 315° to 335° (B) magnetic. An example of

set (A) is located in the vicinity of the Que River exploration decline
portal. This is a major fault trending at 060° magnetic which dips to the

SE at approximately 45° and displaces the "mine sequence" some 500 metres to
the SW i.e. dextral movement. A NW-SE trending set of faults measured in

the andesite at the portal which strike 120° magnetic and dip at approximately
45°NE, provide an example of set (B). Air photo.interpretation indicates

that a fault with this orientation is likely to be present in the mine area

north of the portal.

Shearing might be one expfession of faulting. Some shearing, for instance,
at the massive sulphide - pyroclastic contact most probably is differential
slip along the contact during folding, particularly where two physically
dissimilar rocks like massive sulphide and dacite are adjacent. Strike slip
shearing has most likely occurred within the highly argillaceous shaly tuff,

host for the massive sulphides.

In the vicinity of the andesite-black shale contact, low grade regional
metamorphism has produced a common conformable cleavage. Strong platy
cleavage is common in the Que River shales with local graphite. Within the
andesitic pile regional cleavage is most apparent within the pyritic

sericitised '"mine sequence'" pyroclastics. The cleavage strikes approximately
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30° magnetic with subvertical dip. The more competent rock groups
(AP,D) show a foliation of similar attitude which'in many instances may be

bedding or flow banding.

Shearing within the ''Farrell Slates' appears to be far more strongly
developed than in the other volcanics. The shearing has produced a shaley/

slatey character in the sediments and a phyllitic cleavage in the tuffs.

ALTERATION

Weak chlorite development is ubiquitous in the andesites and is ascribed

to deuteric alteration and low grade regional metamorphism of pyroxenes and
amphiboles. Deuteric chloritisation, carbonation and silicification of the
andesites culminates in the formation of sericite adjacent to the

contact with the Que River Beds. Silicification of the andesites is quite
COmMMmMon . Quartz (particularly chalcedony) filled vesicles, tension gashes and

pervasive silicification of matrix material are commonly observed.

Within the Que River '"Mine sequence' and the porphyritic dacite of Mt.Charter
the effects of hydrothermal alteration associated with sulphide mineralisation
are widespread. As well as pyritisation, the most marked effects are those

of silicification, sericitisation and carbonation. Chloritisation is restricted
and argiilisation has been noted. Most quartz is inferred to be derived

from devitrification although common and abundant pervasive silicification is
locally developed to an impressive degree. The term sericite is used in a
general sense to denote fine white mica, typically as illite grading to chrome
green illite-hydromuscovite. Carbonate probably ankerite, occurs as veinlets,
matrix permeations and as an alternate to sericite in the replacement of
feldspar phenocrysts. Massive chlorite zones are restricted, occasionally up

to 5 metres in width as selvages to ore.

Weaker carbonate veining and patchy pervasive carbonate - silica alteration
occurs in the area 7000N to 7500N near 4700E (old mill site area) and in massive

andesitic fragmentals on the southern slopes of Mt.Charter.

Shales of the Que River Beds contain up to 5% ultrafine graphite and
minor recrystallised pyrite. They are locally indurated adjacent to the

andesites.
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Alteration within the "Farrell Slates'" is well developed. Both the sediments
and volcanics exhibit sericite, locally illite-hydromuscovite, and
minor carbonate. Minor pyrite and chlorite are common although not

ubiquitous.

MINERALISATION

Minor stringers and disseminations of pyrite, sphalerite, galena and rare
chalcopyrite occur within silicified, sericitised and carbonated intrusives,
lavas and pyroclastics, located both north and south of the Que River ore
lenses, at Mt.Charter and near the Murchison Highway(6400N, 3150E.)

On the east slope of Mt.Charter, several small pits and trenches and a
larger cut, approximately 4 metres deep, are the result of early prospecting
activities, circa 1930. A barite vein approximately 70 cm thick occurs,
with widespread float on both sides of the watershed. Barite and minor base
metal veining is common in drill core from MC 1 and MC 2, though no zones

greater than 10 cm of massive barite were found.

Disseminated and minor vein pyrite and base metal sulphides were reported in some

of the andesites. Quartz - carbonate veining appears to bear a close
relationship to this type of mineralisation. Two areas are noteworthy; the
old mill site (7200N-4300E)—amd-Mt Charter south--(4200N_4200E). Speculation

as to the proximity of massive base metal sulphides is warranted.

Disseminated to laminar bedding of locally recrystallised pyrite occurs

in shales of the Que River Beds.

Within the "Farrell Slates" minor disseminated pyrite and rare base metal

sulphides were noted,

SOIL GEOCHEMISTRY

Contour levels for all data determined by inspections are as follows:-

Copper 100 ppm 200 ppm
Lead 250 ppm 500 ppm 1000 ppm 2000 ppm
Zinc 200 ppm 400 ppm

The relative immobility, and hence discrimination of lead with respect to
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zinc and copper, is well illustrated over the Que River ore zone, A summary
plan showing lead geochemistry outlined by the 250 ppm contour illustrates

fourteen anomalies or anomalous zones, {Plate QR 100 in text).

Within the Que River Mineral Leases, four anomalous zones are outlined by

the 250 ppm lead contour, anomalies Nos. 1 - 4 (Plate QR 100).

Ten anomalies or zones of interest lying outside the Que River Mineral

Leases warrant mention (Plate QR 100).

Anomaly No. 5 "0ld Mill Site'" Zone

Anomalous values of copper, lead and zinc with lead values to 3,750 ppm.
The geology, from both mapping and drilling appears to be carbonated andesite
with disseminated galena and sphalerite. Trenching has recently exposed a

barren dacite unit in the southern part of the grid.

Anomaly No. 6 "Murchison Highway' Zone

The occurrence of pyritic chert and disseminated base metal sulphides in
vesicular andesites, near the shale-andesite contact, was followed-up by a
detailed soil sampling programme. Two separate anomalies were distinguished;
lead-zinc values related to the chert and andesites and copper-zinc to the

shales.

Anomaly No. 7 Andesite-Shale contact towards Mt.Charter

Lead values of up to 3,000 ppm, with supporting zinc, form a distinct anomaly
of some 400 metres strike length. Spot values occur to the south-east and merge
with the "Mt.Charter North" zonme. The strong trend apparent in this anomaly
parallels the shale contact but the anomaly is within the andesites.

Anomaly No. 8 '"Mt.Charter North" Zone

A bifurcating anomaly of large areal extent with lead values commonly
exceeding 500 ppm appears transgressive to the geology but shows similarities
to the contoured I.P. data (Plate HT 22). Drilling has confirmed altered
dacitic volcanics with disseminations and stringers of base metal sulphides

and barite.
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Anomaly No. 9 "Mt.Charter South"

Dominated by zinc values in the range S00 to 2,300 ppm. Disseminations and
aggregates of galena and sphalerite were observed associated with carbonate

veining in massive andesites. Lead soil values attain 1,000 ppm.

Anomaly No. 10 "5600N 4700E" Zone

A two line lead anomaly, maximum 1,400 ppm has a much greater breadth
(200m) and strike (600m) in terms of zinc values. The anomaly appears related

to disseminated lead and zinc sulphide mineralisation in andesites.

Anomaly No. 11 Cu,Pb,Zn Zone 8400N-9000N

A zone of 100-200 ppm lead values, in the vicinity of 6500E to 7100E, with
spot values of 2320 ppm and 750 ppm, enhances the marked copper anomaly
(maximum 700 ppm) on line 8400N. The underlying lithologies are andesites

with some dacites and pyritic chert.

Anomaly No. 12 Pb,Zn Zone 8000N - 8300N

Three single line lead-zinc anomalies occur immediately east of the mineral
leases on lines 8000N, 8400N and 8800N. All appear to be in andesitic

to dacitic volcanics.

Anomaly No. 13 Cu,Zn Anomaly on ML 2M/75 Lease Boundary

A small copper-zinc anomaly straddling the northern boundary of ML 2M/75
has associated spot values of anomalous lead. A linear trend apparent in the

copper anomaly is in line with the Kimber trench anomaly.

Anomaly No. 14 10,000N Lead Anomaly

A reconnaissance line lead anomaly with values to 900 ppm. Follow up gridding
and soil sampling is in progress.
GEQPHYSICS

A summary plan, Plate QR 98 in text, outlines the total area now covered by

I.P. traverses.
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In the past year 3800m of detailed (25 metre dipole) I.P. traversing was
completed, between the Murchison Highway and Mt.Charter, in the Hatfield
licence. No significant anomalies were obtained. Summary plan, plate HT 22
shows frequency effect contours illustrating the I.P. coverage of the above

area.

In the Mackintosh licence four areas were tested by either detailed or

reconnaissance 1.P,traverses:-

1. As follow-up to a coincident lead-zinc anomaly at 10,000N, Z5 metre dipole
I.P. was conducted from 6300E to 6500E, a weak anomaly was obtained.
Additional gridding, mapping and soil geochemistry was completed.

Sporadic disseminated base metal mineralisation in the upper Rhyolitic-

Dacitic volcanic sequence is indicated.

2. On line 8600N, 25 metre dipole I.P. was conducted from 6250E to 7000E
as follow-up of a geochemical anomaly. Only weak frequency effects were

recorded.

3. 50m dipole I.P. was conducted on lines 10,600N, 10,800N and the H.E.C.
survey line near 10,600N in an attempt to more clearly define the

shale-andesite contact.

4. 100 metre dipole 1.P. was conducted on reconnaissance line 7400N from
5300E to 7000E without defining any new anomalies. I.P. Profiles are

appended (F).

CONCLUSION AND RECOMMENDATIONS

A review of the results of all exploration'on the licence areas was completed.
Subsequent to airborne EM surveys, stream sediment sampling and a variety of
orientation geochemical and geophysical surveys conducted at Que River,
geological mapping, soil sampling and I.P. have featured as prime techniques
in the exploration of the Mackintosh West and Hatfield licence areas. At
this stage in the exploration programme it is considered the above techniques

should have delineated any near surface ore deposit.

The Que River ore deposit is located in dacitic volcanic rocks which are part
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of an essentially andesitic pile. Apart from S lens, where the nature of
the mineralisation is seen to be essentially of stringer type, situated in
altered porphyritic dacite, all other ore horizons consist of massive
sulphides situated within fine grained argillaceous (shaly) tuffs. As well,
all ore horizons are located close to, or at least nc further than 50 metres
from, massive barren dacite and in many instances near andesites. It is
considered that further exploration effort be directed towards identifying
the stratigraphic continuation or repetition of argillaceous (shaly)} tuffs
in proximity to massive dacites or, when dealing with the rocks most likely
to be found by surface mapping, the contact between andesite and massive
dacite. In view of the masking effect massive dacite may have on the geophysical
and geochemical response from deeply buried ore bodies, the lack of
significant I.P. and soil anomalies should not be considered definitive.

Recent geological mapping has shown soil anomaly zones Nos. 5,11 and 12
(Plate QR 100) to be related to dacite-andesite stratigraphy. Although, in
part, downgraded by 25 metre dipole I.P. these zones represent, possibly, the
most attractive targets in the licence areas. Further detailed exploration

will be conducted.

The presence of disseminations and aggregates of galena and sphalerite within
andesitic rocks represents a style of mineralisation different to that at

Que River and not directly related to intense alteration and pyritisation.
Soil anomalies Nos, 6,7,9 and 10 are believed related to this style of

mineralisation.

As massive sulphide ores may be located flanking altered porphyritic dacite
(similar to the S lens host rock), the presence of mineralised andesitic
pyroclastics overlying the large altered porphyritic dacite at Mt.Charter

(soil anomaly No. 8) takes on greater significance.

Further consideration of these anomalies is warranted and testing by

trenching is in progress.

Creek mapping of the area, approximately mid-way between reconnaissance lines
4400N and 5400N has found sheared and altered rhyolites which contain pyrite
and barite. Closer spaced soil sampling, mapping and possibly I.P. will be

conducted.
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A programme of rock geochemistry (Cu,Pb,Zn,Hg,Ag,Ba) is recommended to test
' its potential for defining geochemical characteristics of the stratigraphy.
Hopefully, rock geochemistry might provide a means for evaluating relatively

weak I.P. and soil geochemical anomalies.
Improved methods of geochemical data assessment by computer processing will
allow rapid checking of compilation errors, rapid geographical identification

of anomalous values and improved statistical treatment of data.

In the Mackintosh East area coincident soil geochemical and weak I.P. anomalies,

apparently within Cambrian acid volcanics, require follow up.
FINANCE

EL 15/73 HATFIELD

Expenditure for the twelve months ending June 7, 1977 is as follows: -

Geology 16,271
Survey 19,901
Geophysics 8,578
Geochemistry 6,804
Diamond Drilling 31,114
Tenure 307
Misc¢ellaneous™ = 2,449

75,424

EL 2/70 MACKINTOSH

Expenditure for the twelve months ending June 7, 1977 is as follows:-

Geology 15,143
Survey 9,424
Geophysics 5,921
Geochemistry 4,579
Tenure 1,103
Miscellaneous 2,702

38,872

Signed . C. - ~“ oo

C.H.Young VGQW'
Geologist
e
Endorsed ) JLXQL('

K.R Yatfs
Chief Geologist
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APPENDIX A

Plate QR 84, Que River Prospect Geological
Legend and Colour Code. '
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COMMON COMMON REFERENCE
Ne NAME /COMPOSTTION CODE OCCURRENCE TEXTURE ROCK COLOUR ALTERATION TYPE SULPHIDE CONTENT Vi ——
SECTION
48 | ANDESITE Flow and infrusive Por, Vesic, massive -fine grained | Green Carbonate, chiorife i e Sericie  rich, locolly sericitic sor a0
Chiorite rich, locally chioritic chiorichior)
49 ANDESITIC PYROCLASTICS - Pyrodlastic Variously Hfdpxhbxt, ta, some Green Carbonate, chiorite Py <1% rare base mefal Carbonate rich, locally corbongted carb, (carb)
omygdaloidal fragments sulphides Silicitied , locally silicitieid siic,(sitic) | B
£
46 ANDESITIC STREAKY Pyrociastic It, Ita streaky porphyritic Pale green Carbonate, chlorite Py <1% rare base metal Vesiculor, amygdoaloidal vesic |7
PYROCLASTICS ' sulphides Probable original choracter siliceous §
Pyroclastic green andesitic m
44 | ANDESITIC - DACITIC fragments in an otherwise Ity ita Grey, dark green Carbonate, chiorite Py <l0% stringer Sph Gn Foliation, probable bedding/fiow bedding TP
PYROCLASTICS Dacitic Pyroclastic \ (grey matrix) sericife,, silica Coy Chorods . P E
————— m
63 hD“‘A;CITE ic DACITE [F ) | Flow ond infrusive Fine groined, occasionally Por, Buff, pink, green Carbonate (sericite Py =1% Foult unmeosured orietation F oy
NE vesicular brown chiorite) Rl niaies =
59 DACITIC TUFF LAVA Pyroclastic (welded, may be in t,1t,1la,a, fragments similor fo | Buff-pink green Carbonate , sericife Py 21% Foult zone unmeasured orietation FAULT ZONE_]
part sub-gerial) matrix ; Foult zone measured FAULT 2ONE ﬂb
64 DACITIC PYROCLASTIC Pyroclastic fragments typically t,It, Ita, o Buff - pink and Carbonate (silica, sericite Py 23% Petrological  sample 1000 2 *
Dacite in grey matrix green fragments chlorite )
18 PORPHYRITIC DACITE Flow and intrusive (guto Porphyry Buff -grey, yellow Carbonate, sericite Py 210% including stringer Py 5 (50) Pyrite 5%,locally 50%
brecciated, fractured) green (mottied) (silica, chiorite) mineralisation PyS-10 Pyrite 5-10%
6 PORPHYRITIC DACITIC Pyroclastic. Fragments typically | t, It, coarse It, It Blue-grey, grey Carbonate, sericite silica | Py =10% also stringer Sph Gn2 Golena 2%
PYROCLASTICS porphyritic  Dacite (chlorite) Gn, Cpy Sphs Spholerite 9%
70 DACITIC REWORKED TUFFS Reworked pyroclastics t, It, coarselt, Ita Blue- grey, grey Carbonate, sericite Py = 10% aiso minor Sph, - Cpy IS Chalcopyrite 5%
G, Cpy Ba 5 Borite 5%
68 DACITIC SHALY TUFFS Pyroclastic argillaceous Fine t,t,It Grey Sericite Py €20% also Sph,Gn,Cpy . qvein e Tr R et
c vein carpbonate vein
INDETERMINATE COMPQOSITION
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CENTRAL MINERALOGICAL SERVICES PTY. LTB.0 3 ¥ S & pate 315t March 1977

_ IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrotogy, Ore Microscopy)
206135
Job No.__ CMS 77/3/18 ___ Date Received: __28.3.77
Reference __QOrder No. 7/22.
Samptle No. 206135 WEAKLY ALTERED
Nature of Sample:__Hand specimen MI CROGABBRO
MACKINTOSH HEC LINE
DESCRIPTION SECTION No. 20888 114258 GOOOE

a, Hand Specimen:
Grey green microgabbro, K stain virtually negative.

b. Microscopic:

This is a weakly altered microgabbro.

The rock is porphyritic towards frequent subhedral grains {(to 1.5mm, mean 750u)
of labradorite. These are enclosed in a medium grained groundmass of random
labradorite laths (500-200u) with disseminated granules and crudely subophitic
patches (to 500u) of pyroxene and a semi-pervasive poorly crystalline
montmorillonite-stained feldspathic mesostasis. Accessory magnetite is present
and there are minor traces of Fe-sulphide as ultrafine particles in the meso-
stasis.

Two clinopyroxene phases are present with a pale brown pigeonite accompanied by
subordinate colorless augite. The two are generally discrete but locally inter-
grown and overall show identical textural relationships. The rock is thus
unusual in that pigeonite occurs as a phenocrystal phase. Additionally rare
patches of bastite-1ike montmorilionite (after orthopyroxene) are seen as
inclusions in clinopyroxene.

The rock is essentially fresh although feldspar is marginally corroded by the
mesostasis. Thin veins {to 350u) of fibrous semi-radiating scolecite occur
sporadically and show semi-continuous selvedges (to 500u) of zeolitised feldspar.
Pyroxenes are often microfractured and weakly stained with Fe-oxide but are
essentially unaltered.

D, Cowan, B.Sc.

HaJ 65652



CENTRAL MINERALOGlCAL SERVICES PTY. LTD.

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

AWF WV oRF L

Date __I5t April 1977

s’

IDENTIFICATION

206136

Job No. ___CMS 77/3/18 Date Received: ___28:3.77
Reference _Order No. 7/22

Sample No. 206136

Nature of Sample: Hand specimen

DESCRIPTION SECTION No. 20889

a. Hand Specimen:

HYPERSTHENE MiCROGABBRO

MACKINTOSH HEC LINE
114258 6000E

Grey fine-~grained microgabbro, K stain very weakly positive.

b. Microscopic:

This Is an essentially unaltered hypersthene microgabbro.

The rock is similar

and no doubt closely related to 206135 but is of slightly different composition

and fabric.

This rock is weakly porphyritic towards pyroxene subhedra (to lmm) and
clusters but overall iIs relatively fine and even-grained. It consists of
labradorite and pyroxene in roughly equal proportions with accessory Ilmenite,
hematite, traces of magnetite and a sparse variably montmorillonite-stained
cryptopegmatitic feldspathic mesostasis. The fabric is slightly ophitic
("doleritic') and the main contrast here is the finer modal grainsize.

The pyroxenes are variably diallaged diopsidic augite, pigeonite and virtually
colorless weakly schillerised hypersthene in order of abundance. All three
are discrete to mutually intergrown. Presence of hypersthene tends to confirm
the former presence of orthopyroxene in 206135 as a minor accessory phase.

As previously the rock is essentially fresh. Incipient montmorillonite
replacement of pyroxene is evident. No sulphideswere detected.

D. Cowan, B.5Sc.

HaJ £56E852
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CENTRAL MINERALOGICAL SERVICES PTY.LTD. Date _1st April 1977
IDENTIFICATION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
206337

Job No. _REPORT CMS 77/3/18 _ Date Received: . 28.3.77
Reference __Qrder No. 7/22 B i
Sample No._206337

ALTERED, SHEARED
7LITHIC-VITRIC-

Nature of Sample: _Hand specimen -
CRYSTAL TUFF
DESCRIPTION SECTION No. 20891 MACKINTOSH T700N 6920

a. Hand Specimen:
Grey green chloritic sheared ?fragmental, K stain weakly positive (clays).

b. Microscopic:
This is an exteasively altered and sheared tuff of dacitic affinities.

Recognisable clastic material comprises 30 to 50% of the rock and is very

poorly sorted in the silt to coarse sand range, (50u-2mm) with no real evidence
of bedding. Angular to subangular lava clasts predominate. These consist
typically of sparse sericitised feldspar and rare partly recrystallised quartz
microphenocrysts in a chtorite- and sericite-stained microfelsitic groundmass
with trace-accessory apatite and leucoxenised opaques. Some of the finer lithic
clasts are completely altered to secondary microgranular quartz. Accompanying
these are cloudy quartz semi-pseudomorphs of feldspar crystals (to lmm) and
crystal fragments and rare similarly altered shards (max. 50m).

Probably shards were more abundant than is now evident (hence ?}ithic-vitric-
crystal tuff). The clastic material is embedded in microschistose chlorite
and green sericitic illite-hydromuscovite which are weakly stained with
discontinuous microscopic films of leucoxenic TIOZ. No sulphide was detected.

D. Cowan, B.Sc.

Hat BBEST
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QY CENTRAL MINERALOGICAL SERVICES PTY.LTD. Date __lst April 1977

. _ IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

206338
Job No.. __CM 18__ __ _Date Received: . 28,3.77. __
Reference_____Qrder Na. 7/22 -
@ el r-Na..7 DEVITRIFIED ALTERED
Sample No. 206338 _ e

SHEARED PORPHYRITIC

P1TCHSTONE
DESCRIPTION SECTION No. 20892 MACKINTOSH 7730N 6925E

Nature of Sample: _____Hand specimen

a. Hand Specimen:
Grey brown altered sheared fragmental rock, K stain negative, weakly magnetic.

b. Microscopic:

This is a devitrified altered and sheared porphyritic pitchstone of inferred
dacitic primary composition.

Frequent irregular to semi-regular aggregates (mean 500u, max. 2mm) of sericite
are present and on the basis of form the majority of these features represent
altered single and sporadically clustered feldspar phenocrysts. A few sericite
aggregates are stained with very fine opaques and these represent altered
ferromag phenocrysts (?amphibole, shapes are non-diagnostic). There is no
evidence of phenocrystal quartz.

The remainder of the rock consists essentially of thoroughly sericite-stained
felsitic material. A relict perlitic structure persists in the form of micro-
scale sericite veinlets outlining the devitrification cracks. Relict primary
. magnetite is abundant and traces of apatite are present.

Shearing is reflected in partial orientation of sericite and a flattening of
the coarse perlitic structure. Sheared discontinuous chlorite veinlets occur
sporadically. There is no evidence of sulphides. Fe-staining results from
partial degradation of magnetite which is extensively martitised.

D. Cowan, B.Sc.

HA&l a5€32
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QP’ CENTRAL MINERALOGICAL SERVICES PTY.LTD. Date ___lst April 1977
IDENTIFICATION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

206350

Job No.__ CMS 77/3/18  pate Received: 28.3.77

Reference Order No., 7/22
DEVITRIFIED ALTERED

Sample No. 206350
. PORPHYRITIC DACITE
Nature of Sample: _Hand specimen MACKINTOSH 7400X

DESCRIPTION SECTION No. 20893 6400E

a. Hand Specimen:
Grey green altered ?dacite, K stain negative.

b. Microscopic:

This is a devitrified, altered and incipiently sheared porphyritic dacite.

Frequent chlorite-sericite semi-pseudomorphs of single (to Imm) and clustered
(to 2mm) prismatic phenocrysts are present. On the basis of shape the majority
of these features were feldspar but there are a few definite pyroxene-derived
shapes. Rare partly recrystallised quartz microphenocrysts are present and the
paucity of these features confirms the intermediate nature of the rock.

The altered groundmass consists largely of heavily sericite-stained anhedral
quartz with relict felsitic to crudely spherulitic microtextures. Subordinate
similarly textured feldspar is closely intergrown. Accessory leucoxenised opaques
are present. A poorly defined flow fabric is outlined in a dimensional

preferred orientation of the altered phenocrysts.

Stressed/weakly crenulated quartz veinlets occur sporadically. Minor traces of
partly oxidised ultrafine pyrite occur associated with the altered phenocrysts.
This rock is a little unusual in carrying (altered) pyroxene phenocrysts but

in other respects if typical of the Mount Read Volcanics.

D. Cowan, B.Sc.

H&) 65652
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CENTRAL MINERALOGICAL SERVICES PTY.LTD. Date

) ] IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

206351

Job No.__ CMS 77/3/18 Date Received: _28.3.77
Reference__ Order No. 7/22 _ DEVITRIFIED, ALTERED,
Sample No. 206351 e - WEAKLY SHEARED
Nature of Sample: ___Hand specimen PORPHYRITIC "“"DACITE"
DESCRIPTION SECTION No. 20894 MACKINTOSH 6600E 7400N

a. Hand Specimen:
irey green altered sheared porphyritic ?andesite, K stain negative.

b. Microscopic:

This is a devitrified, altered and weakly sheared porphyritic lava of
andesitic~quartz andesitic ('dacitic') composition.

Texturally the rock is rather similar to 206338 and it appears as a strongly
porphyritic perlitic pitchstone. The phenocrysts are completely chloritised-
sericitised and these semi-pseudomorphous aggregates (50u - 1.5mm)} are some-
what flattened by shearing. The majority were feldspar but accompanying these
were relatively frequent phenocrysts of both amphibole and pyroxene with,
probably, accessory amounts of olivine and rare biotite flakes.

The groundmass consists of strongly sericite-stained felsitic/anhedral
quartzofeldspathic material with relict perlitic cracks outlined by discontinuous
films of chlorite and sericite - leucoxenised accessory opaques are relatively
abundant. There are occasional patches of stressed granular secondary quartz

and weakly stressed quartz veins (to 3mm) with traces of chlorite sporadically.
There is no evidence of sulphides.

This rock, on the basis of inferred mineralogy, is of relatively basic
character when compared to the associated specimens. However, in common with
them it has a rather felsic (siliceous) groundmass. Conceivably some of the
"ferromags'' (eq. olivine) were xenocrystal.

D. Cowan, B.Sc.

HEJ 65652



_CENTRAL MINERALOGICAL SERVICES PTY. LTD.

SAMPLE REPORT {Mineralogy, Petrology, Ore Microscopy)

Job No.___ CMS 77/4/18 _.Date Received: ___28.4.77
Reference Order No. 7129

Sample No. 206349

Nature of Sample: ___Hand specimen

DESCRIPTION SECTION No. 21058

a. Hand Specimen:

Grey white/dark grey fragmental rock, K stain positive.

b. Microscopic:

(S IV AN Y B LA S 1
Date 3rd May 1977

IDENTIFICATION

206349

WEAKLY ALTERED
IGNIMBRITIC FLOW
BRECCIA

MACKINTOSH 3600N 4520RB

This is a devitrified and weakly altered flow- or autobrecciated ignimbrite of

potash dacitic (ie. trend rhyodacitic) composition.

The grey angular clasts (to lcm+) seen in hand specimen have the general appearance
of porphyritic dacite lava in thin section with fairly frequent single and
clustered plagioclase phenocrysts (now weakly saussurite~stained albite) enclosed
in a weakly flow-textured pervasively chlorite-montmorillonite-stained groundmass.
These clasts are weakly amygdaloidal with disseminated cuspate quartz-clay
infilled vesicles (to Imm). Very fine cryptocrystalline K-feldspar (?adularia)
semi-pseudomorphs of alkali feldspar microlaths occur in some areas of the
groundmass. Some areas of these clasts are clearly tuffaceous with recognisable
flow lineated microshards (rarely > 20u) which are locally restricted to discrete
elongate/ovoid clasts (to Imm). Elsewhere there are recognisable lava clasts

(to 3.5mm). These clasts can then be classified as tuff lava with a certain

pyroclastic component.

The enclosing matrix (grey-white, hand specimen) consists essentially of micro-
felsitic quartzofeldspathic material enclosing disseminated feldspar crystals/
crystal fragments (albitised, mean 250-300u) and sporadic lava clasts (< lmm)
similar to those described above. Vague but nonetheless definite relict micro-
shard textures are semi-pervasive throughout. Accessory traces of K-feldspar are
present but quartz crystals/crystal fragments are completely absent (hence potash
dacite). Weak but semi-pervasive montmorillonite staining occurs and minor

chlorite occurs in discontinuous microveinlets.

The fabric, overall, is typical of flow-breccias and with the composite of lava,
clastic lava and tuffaceous lava clasts in a tuffaceous matrix is most likely a
flow-top breccia. Minor oxidised fine grained an- to subhedral pyrite Is present
and incipient shearing (greenschist metamorphism) is evident.

HaJ 63852 D. Cowan, B-SC-




.CENTRAL MINERALOGICAL SERVICES PTY.LTD. Date 3rd May 1377
IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
_ 206348
Job No.___CMS 77/4/18 Date Received: 28.4.77
Reterence_Order No, 7129
Sample No. 206348 DETRITAL 7 PICOTITE
Nature of Sample: Hand Specimen MACKINTOSH
DESCRIPTION SECTION No. 21059 64000 7430B

a. Hand Specimen:
Grey white argillaceous quartzite, non-magnetic.

b. Microscopic:

This specimen was examined briefly in thin section and subsequently in polished
section and by determination of Vickers Microhardness of the opaque phase appear-
ing as minute black specks in hand specimen.

The rock is a poorly sorted weakly argillaceous orthoquartzite consisting of
quartz-cemented fine to coarse sand sized single and composite quartz grains
with sporadic Quartzite, chert, and argillite) lithic fragments. Traces of
kaolin are included in the quartz cement and the rock is quite markedly stressed.

The opaque phase is an accessory detrital constituent as fairly evenly sized
angular to rounded grains (mean about 100p) comprising 0.2 - 0.5% of the rock.
Optical features {opaque to incipiently transtucent in dark red brown at thin
edges, isotropic, unzoned, grey, low reflectivity) indicate that this is a spinel
and one of the more chemically complex varieties most likely a picotite. This
could be confirmed by spectography but a larger specimen would be required for
initial heavy liquid separation/concentration.

Minor traces of detrital zircon and partly leucoxenised brown rutile are also
present,

D. Cowan, B.Sc.

H&AJ 63632



CENTRAL MINERALOGICAL SERVICES PTY.LTD. Date __20th May 1977

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. CMs 772/5/21 Date Received:

IDENTIFICATION

206392

17.5.177

Reference___Order No. 7137

Sample No.___ 206392

ALTERED RHYOLITIC TUFF

MACKINTOSH 59308

Nature of Sample: _ Hand specimen
DESCRIPTION SECTION No. 21200
a. Hand Specimen:

Very pale, fine-grained volcanic rock;

negative.

b. Microscopic:

49508

abundant fine pyrite. K-stain test

This is believed to be a rhyolitic tuff, probably welded, and thoroughly silicified

and sericitised.

Small rounded grains of quartz {possibly pyroclastic) and poorly-defined '"felsitic"
patches of devitrified and altered glass are interspersed with wispy subparallel
streaks of sericite-illite. Relict fine textures are vague but suggest shards

and other vitric fragments. Ultrafine leucoxene is characteristic throughout

and is relatively abundant, occasionally forming thin streaks and small lenses.

Euhedral pyrite is very common, and is associated with minor, pale chlorite.

There are veins and lenses of fairly coarse quartz, carrying larger pyrite

crystals and goethite patches possibly representing oxidised chalcopyrite.

The general petrography of this rock would not be out of place in the Mt. Lyell

sequence.

HaJ) 656852

H.W. Fander, M.Sc.




CENTRAL MINERALOGICAL SERVICES PTY, LTD. Date __20th May 1977

IDENTIFICATION

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
206376

Job No._CMS 77/5/21 _____ __ Date Received:_ 17.5.77
Reference __QOrdey No, 7137
Sampie No. 206376 SODIC TRACHYTE
Nature of Sample: _Hand specimen_ MACKINTOSH 59708
DESCRIPTION SECYTION No. 21159 4980N

a._ Hand Specimen;

Pale, fine-grained voicanic rock. Weak K-stain reaction.

b. Microscopic:

As far as can be determined, this is a sodic trachyte; as is often the case, the

groundmass is very fine and indeterminate, and the rock may range into a felsic
trachyandesite on the one hand or into a sodic rhyolite on the other. However,
the term sodic trachyte (“'keratophyre') is probably a reasonable compromise without

resorting to a whole-rock analysis.

Small phenocrysts of albite, chlorite pseudomorphs after ?hornblende, and very
occasfonal small quartz crystals, show subparallel flow-alignment and are set in
a groundmass of sericitised feldspar laths, chlorite, ultrafine ?epidote and
secondary quartz  Judging from the K-stain reaction the groundmass feldspar is
probably a k-Na variety (perhaps originally sanidine). Accessory leucoxene

occurs throughout and is pseudomorphous after ?ilmenite.
Apart from chlorite pseudomorphs, there are other chlorite patches, with different
texture, which may be vesicle~fillings. Patches of granular epidote represent

deuteric alteration.

The fabric of the rock is fairly homogeneous, and it is possible that it Is

intrusive, not extrusive.

Hay svesz H.W. Fander, M.Sc.
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Date _ 20th May 1977

CENTRAL MINERALOGICAL SERVICES PTY. LTD.

i ) IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
206375
Job No.__ CMS 27/5/21 Date Received:___17.5,77
Sample No._206375 (WITH BARITE)
Nature of Sample: ____Hand specimen MACKINTOSH.
DESCRIPTION SECTION No. 21198 22107:

a. Hand Specimen:
Pale, fine-grained, sheared volcanic rock. K stain test positive,

b, Microscopic:
This is a sheared rhyolite; it was probably microporphyritic and glassy, and has
a fairly compliex history. It contains barite and there is evidence of sulphides.

Numerous small, rounded patches of quartz occur throughout the rock; these could
be -small phenocrysts or perhaps spherulitic bodies; they are more abundant in some
bands and are sparse elsewhere. The bulk of the rock consists of typical
devitrified glass, evidently potassic (positive K-stain test), of brownish color,

with intergrown fine quartz and secondary sericite and very pale chlorite.

It would appear that at this sta~e the rock was mineralised, with the development
of pyrite, 7chalcopyrite, and associated barite as lenses and clusters of small
crystals. This phase may have been asccompanied by some shearing and chloritisation,

and was followed by further shearing, which affected alt the earlier minerals

inctuding the suiphides and barite.

This rock (and its history) would fit in quite well with the Mt. Lyell situation.

H.W. Fander, M.Sc.

H&d 65652
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CENTRAL MINERALOGICAL SERVICES PTY.LTD. Date _20th May 1977
) IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
206373
Job No.__CMS 727/8/21 —______ Date Received: 17.5.77 .
rder No, 7137

Reference__0 SHEARED, ALTERED
Sample No._206 3.71 RHYOLITE
Nature of Sample: ___Hand specimen MACKINTOSH.
DESCRIPTION SECTION No. 21197 60458

) 52T0N

a. Hand Specimen:

Pale, fine-grained featureless rock. K stain test negative.

b. Microscopic:
This is a sheared, altered rhyolite or perhaps welded rhyolitic tuff, and is also
reminiscent of some of the rocks at Mt. Lyell. Whilst broadly similar to 206006,

it differs in some details, especially of texture.

There are quite abundant small, rounded patches of quartz which are assumed to

be phenocrysts; many are stressed, fractured and partly recrystallised. They are
set in a groundmass of fine quartz and sericite; this has a lensoid fabric,
believed to be partly due to flow-banding and partly to subsequent shearing. Some

flow-brecciation very probably also took place.

Sericite is abundant in some bands, as relatively coarse interleaved flakes

with strong preferred orientation; minor streaks of degraded chlorite are aiso
present (cp. mineralised rocks at Mt. Lyell}, generally with associated goethite
patches. The goethite is pseudomorphous after small, euhedral pyrite crystals;
there is no evidence of other sulphides, Small, irregular aggregates of white,

opaque, leucoxene are common,

As in 206006, the term "rhyolite'" is used in a broad sense to denote an acid
volcanic type; it is not known whether the rock was potassic or sodic or even

perhaps dacitic.

Hao 63652

H.W. Fander, M.Sc.
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a. Hand Specimen:

CENTRAL MINERALOGICAL SERVICES PTY.LTD. Date __20th May 1977

IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
206006
Job No.__ CMS 77/5/21 ____Date Received: _17.5.77
der No. 7137 .
Reference__Or ! PORPHYRI TIC RHYOLITE
Sampte No. 206006 : - MACKINTOSH
Nature of Sample: ____Hand specimen Mt. Charter Line 3B800E
DESCRIPTION SECTION No. 21196

Pale volcanic rock with fine pyrite. K-feldspar stain test negative.

b. Microscopic:

Fairly severely altered and thus not as clearly defined in some details as would
be needed for an accurate classification, this rock is thought to be a porphyritic
rhyolite (in a broad sense) or rhyolitic tuff-lava. It is strongly reminiscent

of the host rocks at Mt. Lyell.

Phenocrysts and fragmented phenocrysts of embayed, corroded quartz are fairly
common but feldspar phenocrysts are scarce and are completely sericitised. The
groundmass now consists of microcrystalliine quartz and wisps and streaks of
sericite. There are minor textural variations in the groundmass which suqgest
some tuffaceous components (of the same composition), and clear indications of

minor brecciation, very probably flow-brecciation.

Pyrite, and possible other sulphides {positive evidence is lacking), was introduc-
ed at a subsequent stage pre-dating a younger phase of mild shearing. The
pyrite is now largely oxidised, and fine goethite pervades the rock. It also

forms patches with poorly defined celiular textures.

The rock has been termed a rHyolite but since the feldspar cannot now be

determined, the term "acid Volcanic'' would perhaps be more appropriate.

H.W. Fander, M.Sc.

H&d 65653
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CENTRAL MINERALOGICAL SERVICES PTY.LTD. Date 27th September 1976

N\
&y
_ ] IDENTIFICATION
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
183190
Job No._ CMS 76/8/22 @~ DaleReceived: 16,9.76 .
Ref — Purchase QOrdear
. eference “puscha No, 7308 SHEARED, 1NDURATED
Sample No. LITHIC GREYWACKE
Nature of Sample: __Hand spacimen MACKINTOSH Creek adjacent
DESCRIPTION SECTION No. 19611 to 2010NW 53008

a. Hand Specimen:
Dark, medium~gralned indurated clastic sediment.

b. Microscopic:
This 1s a mildly sheared, Indurated lithic greywacke, perhaps incipiently metamorphosed.

The framework consists malinly of slightly stressed, angular to subangular, Irregularly
shaped quartz grains with an average size of 0.2 - 0,3mm; there is some preferred,
subparallel orientation of thelr long axes. Shreds and larger flakes of muscovite

are fairly common, also with preferred orientation, The }ithic fragments range

in slze from 0.3mm to 3mm, with occasional larger particles which are generally flat
or platy; types Include micaceous siltstones, metaquartzite, muscovite~quartz schist,
fine mica schists/phyllites, and very occasional Imlcrodiorites (rather decomposed).
Thus the Tithic grains are predominantly low-grade metasadiments.

. Heavy minerals are interessting, the main species being dark brown '"chromite" (probably
a chromiferous spinel) and leucoxene aggregates representing alterad iImenite;
others Include apatite and well-rounded zircon, and tourmaline (schorl).

The matrix/cement Is mostly pale-green chlorite, with some sericlte and quartz,
recrystallised and stressed. Quartz velns cut the rock, and there are quartz-
chlorite filled shears or fractures.

The components had several sources. The tourmaline and some quartz and coarse
muscovite were most likely from an "acid' Igneous source. The chromite and Ilmenite
had an ultramafic{-mafic) provenance, and the chromite occurs as lrragular, angulasr
grains suggesting a reasonably close source. The matrix chlorite {(a pale Mg-rich
variety) could be from the same source. The microdiorite was from an Intermediate,
Iminor Iintrusive. The low-grade metasediments are from a regionally metamorphosed

sedimentary sequence.

Hal epeész

H.W, Fander, M.Sc.
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3" DRILL ., HOLE, .RECORD AL/RL N/A.. ... Hole N yo 3
Locetion . Mt. Charter . . PropertyHatfield River District Tasmania, Australia Co-ordinate. 4800N, 4 290F Date .
Commenced .. 12/2/76 ... Completed ... 21/2/76. .. . Core sizeNQ. to......BQ.to EOH Bearing lM}....._...939.?...._..... Logged .. . . .. ..
Objective To test the central culmination of an IP % Recovery . ... . Grid bearing(M) .8 45' Dip .45°
(fe) anomaly in attractive volcanics. '
SURVEY BATA GRAPH DERIVED DATA REMARKS
DEPTH ptp  [BEARINGMINSTRUMENT TYPe] | DEPTH | miP  [BEARING NORT HING EASTING ALTITUDE
0 45 099 Clinometer, 0 45 99 800 4290, 00 0. 0o Coliar. survey checked
tube compass
32 42 110 | Eastman 5SS | 25 43 105 4798,97 4302 .93 -17.36
50 40 105 " 50 40 102.51 4797, 34 432657 ~33. 92
&80 36 104 " 75 37 1m _4796.33 | 4346 .10 -49.48
116 30 100 " 100 33 _99.5! 4795, R0 4366 .56 -6£3. R]
151 26.5 104 " 125 29 97 4795,99 4387.96 -76.68
176 19.5 98.5 " 150 26, 99 4796.28 4410, 08 -88.32
175 20 96 4796.79 4433.00 -98.17
195.50 10 93.51 4798.18 4452.67 -103.46
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“ UIANIURLY URNILL LUL UMD . i+ ) rugs v -
Feature: Bedding 25 Shearing -« Mingralization: Troce A%
Foliation .~ Foult #7 Common 5 8%
- 3 i ¢ carbonate S
i R R 303054 Wl T
GORE | ogpi GEOLOGY v 53 §] oeeTH MINERALIZATION
E PyPi
3 Mid to llght grey, locally bleached ) Pyrite 507% as veinlet
E (weathered) fine grained dacite or and occasional
3 00§ rhyolite lava. Flow banding is wary, | [ irregular clots of mas
YE typically 30  to subparallel to the , fine aggregates.
3 core axis. Intermittent fragmental [
E texture is interpreted as lava- 7
3 breccia (e.g. 5.30 to 6. 40)
1.55F i‘ |
E. 5 e . 0 ARY
Foliation is typically 30" to core axis
is weak and is dominated by irregular {|
fracturing marked by quartz veining
2,95 (<3mm) and pyrite veinlets. I
Possibly silicified and sericitised. /f,,
Ao
0.65 d
/)y
yj8
2.30F 10 '
['4
1.00f (; '
E . : ¢ p o
Sheared grey lithic tuff with o Note pyrite rich fragm:
sericitised (pale green}, blue grey, 0 0
and pyritic fragments. < -
¢
q9° .% . S
] ?DTL >PyPi . 5 36 Massive vein pyrite 7t
E Light grey to buff locally greenish }4 ) ) ]
E grey, feldspar porphyry lava. K Vglnlets and.dlssemma-
3 Pale green sericitised phenocrysts to tions of pyrite occur
1.65 3 imm occur densely in a sericite- N throughout averaging 5°
i carbonate rich matrix. : possibly 7% locally.
A strong foliation (streaking of N
feldspar) is developed at 30- 40° to
1.70E the core axis. |7
E The unit is very massive (forms a markeﬂ
E- 20 topographic ridge), and is the
typical Mt. Charter rthyolite as dacite -
feldspar porphyry lava. Ny
2.50
- ot
15.10 R




5¢cm

f—
3

B.00

units but dominated by lithic tuff to
agglomerate, with massive
sericitisation of some fragments,
carbonation of others.

.. ) 0 .
Foliation is 40 to core axis.

core axis, 5-7%.

“ A EFUTIWIT [ S L1 [ AV 1] Tuniw W l__zu_‘ TUYys l". &
Feature :  Bedding I Shearing Mineralization :  Trace Lo
Foligtion " Foult i . Common 5 %7
Frogment- Vein JC cobono 3030506 Abundant % s
size & shope 9 ) Massive ol
CORE | grprh DEPTH
recs | GEOLOGY P MINERALIZATION
E cha51ona1 quartz veins occur at F
1,00 - 90~ to the foliation. -
3 Rare narrow (<lOcm-20cm) zones of E
E agglomerate may be flow tops - viz. 3
.30F . 30.00. 3 . .
P = 26.90, 00 E- Pyrite continues 5%
E 3 as veinlets and
3 E disseminated crystals
3 3 (< imm).
E-30 3
B.ooE
3 E Vein pyrite averages 10
3 £ associated with narrow
3 3 irregular quartz veins,
3.00 F 3
F=35 -
E Diasnidd E
E35. 80— ) ) _ AL £ [Pyrite veining parallel
Lithologically identical to adjacent 3 foliation at 25-30" to

%.00

T.ZS

h.SO

43,75
5.00 F 45
3.00F

— 50

Feldspar porphyry lava continues, pale

|cream, greenish to buff, light grey..

Foliagion (streaking of feldspars)
is 507 to core axis, some colour
banding may be flow banding.

Irregular fractures are lined with
pyrite and quartz.

Below 53m irregular silica filled.
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DIAMOND DRILL LOG

Hole NO [MC 1 ] poge no 3

Feature :  Bedaing 5 Shearing 4’; Mineralization:  Troce b
Foliation o Foult -F . Common 5 'S7.
Fragment- oo Vein : ::'::;‘“‘ 3 O 3 O E; G Abungdant 15 147 %
size & shaps ‘ Massive >ou'%h
CORE ¥
reco [T GEOLOGY g OEPTH MINERALIZATION
E Veinlets and rare
= Zones may be matrix silification massive veins of pyrit
3.00F coincident with lava solidification,
3 as previously rare breccia and
E agglomerate zones may be flow tops.
2 Bleaching and oxidation hasoccurred
- adjacent to some fractures.
E
3'005_55 This lava is massive and is only along
E irregular fractures. Pyrite 5%
2.75
60
3.05F
;
3.10f
3
- 65
3.005 Irregular quartz veining is present .P -
3 . 5
- throughout, traces of barite become yrite 5%
E apparent below 65m.
é The unit continues as massive feldspar
E- porphyry lava, with occasional narrow,
3.05E {10-20cm) zones of breccia(agglomerate)|
E_ 70
1.00F
2.00F
; Lo 5cm
75| |




5cm

™=

e DIAMOND DRILL LOG Hole NO | MC 1 | Page N°4
Faature :  Beading red Shearing 4" Mineralization .  Troce ENR
Foligtion / Fouit fF/ 0 c_‘; fa] Common s “-\‘)T)
Fragment-  pe Vein ¢ Sormenare 3 O 3057 Abundoni it 1
site & shops 149 Massive >ou'l
CORE beeTH GEOLOGY ;wﬂﬂ MINERALIZATION
REC'D m
3.00E
E77. olﬂf : - - - =
3 Lithologically identical with above 3 Pyrite 5-7%, trace
3 but more heavily veined with quartz E disseminated galena an
3 00§ and barite, the_ latter locally 10%. 3 sphalerite, particular
"E Base metals are also evident. - with barite veining.
- 80 3
3.00F
84-85m, distinct banding (<lmm) which
— may be bedding. This unit may in
part be a bedded fine tuff. Barite
layers or veins occur parallel to this
foliation; pyrite silica and barite
3.060 veins also occur at all angles and
i 85 | cross cut each other.
Barite veining is possibly later than
T sulphide and silica, but this may be
a post depositional remobilisation.
3.00 '
90l Traces of sphalerite an
3.00 Lithology is feldspar porphyry lava, 521:?2t21t21§zrizih
possibly crystal and fine tuff locally. barite veins.
Foliation now 60° to core axis.
3.00
95
_ Biiinely badied basize 110 soriaxlae Fine pyrite with barite
0.60 Major quartz vein 40 cms —
1.95 Pale grey to cream, sericitised
) 100 carbonated (?) feldspar porphyry lava.




5cm

115

3.00

3.20

"f""’""r TOFYFTVETSITRITIT

3.00

3.00

125

'"l!'l'l'"l|£.llI]Y|II]T"l l"ll"!rll'l'l'"llllmll“"l

117.50m approx. Texture locally
destroyed by sericite alteration, and
quartz-carbonate veining.

Foliation locally strong at 40-45° to
core axis.

Barite veining is common to 114m, then
more rarely and with quartz-(carbonate?)
below approx. 116.80m. Massive 10cm
barite band (foliated or bedded at

119m).

Fine grained feldspar porphyry lava(?)
veined by barite and pyrite.

mﬁ_/ e

AN

N

r

116

.“m DIAMUNU UNILL LUL A ¥y | R | fr
Feature:  Beading s Shearing A9 Mineralization:  Teoce I 8%
Fotiation " Fault gl _ Common % 7.
Fragmeni- o Vein /: m 3 O 3 O 5 8 Abundant 15 (4%,
siny & shops . MOSSIV. ’DU‘%
ool Ll GEOLOGY Yy Ijloﬁgm MINERALIZATION
!
3 Rare barite-carbonate(?) veining. 4 Traces of galena
- / 3 - »
Foliation is 50° to core axis. 1 5pya1er1te in barite
y veins.
3.00
03 ZJone of intense (25%) baFite Veining(%J| ) Disseminated pyrite,
lithology as above, feldspar porphyry f; galena, sphalerite (loc
04 |-Java-or—tuff— ly 2-3%, combined sph.
05 As above, less intensely veined with galena)
barite (5-10% of total), the
3.05 lava is locally brecciated (probably
' tectonic deformation? rather than
autobrecciation?).
3 Foliation, vein orientation and frac-
3 turing tends to be 50-60" to core axis.
3.00F
=-110
3 Disseminated sphalerite
E and galena throughout,
E with pyrite veining
5-7% locally 10%.
112,60 |
Lithi¢c tuff becoming agglomerate below ;%

Pyrite 3-5%, no apparen
sphalerite or galena,
except with barite at
119m. (10cm zone)




S5cm

DIAMOND DRILL LOG

Hole NO [ MC 1 | roge w o

Feature :  Bedding Prs Shearing 49 Mineralization:  Trace b5 %
Fatiation o Fouit ~F Common o 159,
Frogment- o Vein A ¢ corbonae B C Abundont |5 VY,
size & shope ¢ quan 3 0 3 O o 9 Massive >50%

CORE | pepy v DEPTH

ool L GEOLOGY - Si g’ ’ MINERALIZATION

{
3,00 Barite veining common towards end
of unit. 3 12738

3.05

2.85

3.00

3.00

1

3.00

Iil“ll"llTllllu.llIv ||ll'iil’|!!|ll'llllull'"ll iITII||II'I'T]]‘||||||'[].|'|||| “"“'Wl:_l‘ “”-"rn!iuuulq||n|u“

3.00

LAl IIIII!II!}!!II|II!!IlIl“l

1.60

llll'rlll]”nl’"‘f lllllllllI'lTrlllll

1.

30

T Ty Iy

30

39.

E:S
L=

LAY
o+
L
-

ey
[ %]

50

Lithic tuff; greento cream sericite-
carbonate(?) rich fragments, occur in
a grey matyix. Scattered fragments of
light grey lava.

s . 0
Foliation (cleavage) is 45 to core
axis, the sericitic fragments have a
characteristic shredded appearance.

Barite veins and bands are present
throughout. Zones up to 10cm of
massive barite with foliation (?bedding]
or recrystallisation) parallel to the
cleavage.

Later quartz-carbonate veins up to
10cm are typically perpendicular to
the cleavage?. These massive veins
are concentrated between 133m and
137.20m

d

36
Pale blue-grey agglomerate of fine-
grained dacitic(?) feldspar porphyry
lava. Sericitisation of feldspar is
apparent, but the bulk of the rock

has a siliceous aspect. The fragments
are generally light grey, the matrix
dark blue grey. There are rare quartz
veinlets only.

b —— -

Sheared, yellow cream to light grey
lithic tuff-agglomerate to agglomerate
mixture of yellowish and light grey
fragments occur in a grey matrix, much
veined by quartz and variable quantitie
of barite.

A

N

T

Ry

o L S Ly ~
R ~ —

- f—f‘\_\\-\._z’

I - T
T

—,

Alteration is sericite-carbonate(?)—
silica(?)

Cleavage is 55 to 60° to core axis.

Shearing is most intense between 146.68|

Pyrite 10% as massive
irregular veins, commo:
with massive barite,
Disseminated sphalerit.
and galena occur, par-
ticularly with barite
guartz veins.

Sulphide contact declis
to 5-7% (pyrite).

35.

PO
Pyrite 3-5% as veins a
disseminated quartz.

Pyrite continues 3-5%
fine stringers and
disseminated euhedral
sub-hedral crystal (<
in the rock matrix.

Rare disseminated
sphalerite and galen




5¢cm

g DIAMOND DRILL LOG Hole NO ™ 1 | Poge N 5
Feature:  Bedding i Sheoring A Mineralization:  Trace 5%
Foliation o Foult 7 (‘ O Common 5 159,
F t- o Vei ¢ carbanate Abundont 15 60V
lll;eg‘":;“n“ 0% ein /Q quqﬂt‘ 3 0 3 O j m‘sw‘ )60?@0
CORE Vi
REcD | W GEOLOGY L6 3! DEPTH MINERALIZATION
] . W7
3 and 152m with much broken core and ‘ggg?
2.55F probable faulted zones. %g%é
- 74
A
- Between 152m and 161.08, the rock is . .
E competent, with yellow sericite-carbon- / k g{;;gea;nﬁziass toi 1
3.05E ate rich fragments after feldspar f Com) , as h:gos :on e
E porphyry (to 5cm) and a mid to dark fra meats and as re
E grey matrix. Foliation (cleavage) - disgeminated crvstals
E continues at 60  to core axis but is %?,/ y )
3 not ‘as marked a parting as previously. 17
55
There are occasional barite veins £é7
parallel to the foliation. f’ﬂ
3.00 [ }
3 !ZV/
: 2
3.00f A
F160 [ /
161.03 DTL/PyP1 \
Pale grey fine grained lava or tuff. b<
5,00 Feldspar phenocrysts (sericitised) and /
! faint crudely lenticular forms (<2mm) p
visible at x 10 suggest this rock may }
be an ash flow tuff or tuff-lava. — /N
Dacitic feldspar porphyry (vitric?) A
tuff-lava. Petrological specimen .f
165 collected at 187.50m (No. 183301)
2.95F
3 )
; Zones of foliated uniformly macro- I, Pyrite 5-10% as veins
3 textured rock alternate with zones parallel to the foliat
1.80F | where close packed fragments are // commonly bifurcating.
3 apparent. £ % Veins vary from « lmm
3 These are typically <2cms but some are // to 2-5 cms.
3 170 up to 10cm. S Pyrite is 40% from 168
3 Shapes have been modified by shearing 'iki Egiigs.ggm:;:21:a§;;;
at 70 to the core axis, pyrite veining|’ 175 25 to 175.92. Els
3.00 is quite common. G where, vein pyrite
‘ N without barite locally
ak attains 30%.
‘
Barite veins occur sparsely throughout,
but locally attains 5-10% of the total |7,
2.85 rock, viz 168.40 to 171.40m, and '
175.50 to 176m. s
175 i




5cm

=N

DIAMUOND UHILL LUL

[ e P
N
Featurs :  Bedding P Sheoring A Mineralization:  Troce A%
Fotiation .+~ Foult P y Common 5 "9
Fragment - o Vein ¢ cardanale Abundont 15 6%
size & shape 85 4 quonx 3 0 3 0 6 + Massive >bk)%o
CORE VISLA 81% pepr
agco [0 GEOLOGY 106 ii g] AL MINERAL IZATION
3 i 75.29
3 3 175.p2
E : 76- -
3 Patchy sericitisation of some fragments |
3 occurs below 178.50, imparting a : . .
3 . . . Pyri .
3 005 greenish colour to theounlt, shearing stizfeglzcz 3?525m.
R is more apparent at 60 to core axis. crystals zare vefn;nf
3 » r
3 . lcm below 180Gm.
180
2.90F :
3 I i
: . WA - s e e - o o s e e o e t.._.h,,, £
2181 P reenish yellow to grey sheared Py! L
— E sericite tuff-agglomerate.

. o .
Cleavage 1s 65 to core axis.

Probably an altered variant of the
adjacent rock type.

.04 DTL>Pybl

Light grey feldspar porphyry (vitre?)
tuff-lava, brecciated, with dark grey
colouration aloiy pyritised fractures.
Foliation, possibly sheared out flow-
banding or tuffaceous bedding is 45
to core axis.

Some narrow sericitised zones occur.

Petrological specimen at 187.60
(No. 183301)

J5 -

END OF HOLE

T
S

187

Pyrite occurs as vein
asrare disseminated
crystal aggregates

| ( #1lmm) typical 3-5%,

patchily to 7-10%.




® @ o %,

303062
Bosangs .
Location ... Mt. Charter . __ Property Hat.. River EL.1¥73DistrictTasmania,.Austraiia  Co-ordinate. 4600N, 4290E  Date . .. .. =
Commenced 22/2/76. .. . .. Completed27/2/76............ Core size NQ to 33m,.BQ.to EOHBearing (M)..098°: . ... Logged . ... . .
Objective To test base metal soil geochemical %Rocovery .. . . ... Grid bearing(M)...8°45'  Dip 45° . . ...
anomalies adjacent to a baryte vein in altered volcanics.
SURVEY DATA GRAPH DERIVED DATA REMARKS
DEPTH DlP  |BEARINGIM} INSTRUMENT TYPE] DEPTH nip EARINGM]  NORTHING EASTING | ALTITUDE
0 43 098 |Clinometer, 0 45 Q8 | 4600.00 4290.00 0.00
tube compasg
43 45,5 [ 104.5}Eastman SS | 25 45 100 | 4599.67 4307, 67 =17 .68
79 1 41.58 103.5 " 50 44,5 100.5 ! 4599.46 4325.42 -35.28
109 42.5 1 104.5 " 75 42 99,51 4599,06 4343.62 -52.40
145 31 97 " 100 42 100 4598.74 4362.20 -69.13
| 184 24 99.5 " 125 29.51 97 .5} 459875 4381.13 =85_45
150 a0 93.51 4599 9% 4401 55 =00165
175 25 a5 4601.68 4427%.64 -111.18
187.40 24 96 4602. 32 4434.90 -116.32 End of hole.

Note: Stadia pick up to collar not Jon
Collar chained only along cut
line,
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5cm

n DIAMOND DRILL LOG Hole N9 [MC s | rage m &
Faature :  Bedaing e Shearing 4 Mineralization :  Troce rR%
Foliation - Fault P Common 5 199
Fragment- e Vein Vs “:”“"“" o Abundant 1S VY,
wis & shope @ auert 3 0 3 0 6 ) Massive 2ou'lh
1
CORE | g VISUAL uy ¥
cone Joeem GEOLOGY o _3 i MINERALIZATION
_ AP E
3 Oxidis s1dsnar . . 3 o
2 xidised orange, feldspur porphyry 3 oxidised
3 agglomerate; original weak chlorite ); 3
¥ F ; o
2.0 3 colouration patchily visible. Very -
E_ broken, rubbly core. ) i
2 -
2 3
3 E
3 E
2 3
- F-
3
3 3
.
& £ 10 =
U E E
4 3
=1 F =
2k 3
:
E .
ok Orunge brown feldspathic sand. E
% E 3
n E- -
E r
3 1
.15 £
3 3
7
5] E_
23 3
- 2
3 E
3 3
3 3
. i
20 . ::
3 3
3 3
= E_
. R2.ag e s o 3
3 fale grey-green feldspay porphyry agglome | . 3
F23. 0 - e erate 5_23 S,
3 As above but fresher, feldspar porphyry) E Pyrite visible 3-5%
1.75E agglomerate. Partly altered andesite, 15 3
: B TV TN T ) -
2 very broken and locally pug. Note { 3
3 25 substantial core losses. ) 3
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DIAMOND DRILL LOG

LTI T VP -

Feature :  Bedding IPE Sheoring A Mineralization:  Trace I .59,
Foligtion " Foult T _ ] Common 5 5%,
Frogment- e Vein : m 3 0 3 O 6 4 Abundant s -hu%
size & Shaps Mossive >oU0%

CORE | peprh v I DEPTH

e | o GEOLOGY Lo ﬂE . MINERALIZATION

1.05

0.90

III’IIII' II']TIUI'I'I'IIIII!

2.30

1.20

1.60

n-ln‘qunluu]nnlnmlnirnv

2.80

lllll!ll]lllllll‘[ﬂrullf TTeY

4.10

rrnlr]ﬂllll:&"l!ull‘ﬂl;qll!

FAULT ZONE. Lithology as abave,
rubbly core with pug. Locally cleaved
at 40° to core axis.

Alteration is sericite, so that the
typical AP character veers towards
PyP1.

LURE

BROKEN

NQ reduced to BQ at 33.37m.

Alteration increases below 34m.

1. 3§

[ = -—\wf‘-—f\

S
o

45

Texture as above (agglomerate) but

Gradational contact, to PyP1 AN
sheared sericite rich lithic tuff

to agglomerate. Fragmented texture
only locally distinct due to cleavage
at 25-35¢ to core axis. Patchy
penetrative weathering is indicated
by brown and light cream zones adjacent
to fractures.

Occasionally relict features typical
of AP group rocks can be seen
(feldspar phenocrysts to 2mm, off
white in colour) -

Particularly 44.10 to 54.10 -

with large fragments (to 5 cms)

colour is distinctly yellow-green,
(due to sulphide?})

-

R a—————
: \\w\\:\ -

.

T

Pyrite increases to
(locally) 10% as
disseminated crystal
and crystal aggregat.

4.9

~, l*-—\ ‘At‘\'\'.‘\m_&:. T

N T
N

~
—

Pyrite 15-20%, netw«
¢ vei i .

Pyrite 10%, locally
as disseminated cry
stringers and veinl




5cm

W" DIAMOND DRILL LOG Hole N0 | MC 2 ] Poge N° 3

Feature :  Bedding P Sheoring Mineralization:  Teoce 1A%
Foliation e Fault T - Common & 189,
Fragmerl- g Vein : :‘:’r‘:“"‘ 3 0 3 O 6o Abundonl 15 4
size & shops Mgssive  >oU%

CORE | peprn visuaLlu | BIZ1¥] nepry

REC'D rd GEOLOGY LOG g 5 p MINERALIZATION

T
|
~

1.75§ Z
7
2.45%- éj

o~

~r

YT

Gradational colour change to light
mottled grey, sericite-carbonate
altered, sheared agglomerate, with
occasional carbonate veins.
Cleavage is 30° to core axis. : 0.6?

- 3290
R 3

Pyrite 5%, disseminated
crystals and aggregates.

-tll'l

. - - ;
Agglomerate, - yellow-green fragments | |
in a carbonate-barite(?} bearing { !
matrix; a minor grey chert. P

¥

Cleavage is 35° to core axis. . %

Fragments display 'spotting' of e
sericitised feldspars and pyrite 1
crystals. g

3.00

wn
e |
<

Light grey mottled feldspar porphyry
agglomerate, rich in carbonate, with
sericite and some silica.

Al

lll’rYlll‘lllIlE\lllll'l‘lllllllIlllllllllll‘lllll'l!llB:rv]ll
=
tn

3.00
The fragmental texture is only just

apparent. The spotting, due to o1
feldspar phenocrysts (to 2mm) is quite
marked. -

~3
o

- e - 5
Light grey fine grained feldsEarDTL‘ B

rpnxphyry_lana+ PYPY
Light to mid grey carbonated lithic )
tuff to tuff-agplomerate, 1 3.50 .

becoming heavily sericitised downwards ;J . . o
. ? : I 7
particularly below 73.70. ‘ ncrease in pyrite to /%

[~
a
o

2.95

ll‘lluuvvlnnl l""lﬂ'l"lll""ll"

~J
N
H

w
=

2.95

T
|

\

Pyrite 15% as veins .
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5cm

Cn

DIAMOND DRILL LOG

Hole NO [ MC 2 | Poge n° 4

sericite feldspar phenocrysts can

E- 80
ESO.*&*——— .
1.60E P

3 %
FAULTED ZONE, bleached, broken v
E- core, intermittently sheared and }5V
3 puggy.
1.15F L
0.60F /
£
£84. 30—
-84 | be seen.

Below the fault zone there is limited
sericitisation and chloritisation(?)
of a massive nature, succeeded by
altered lithic tuff,

1.25

w
(%3]

3.05

||Trl"l1lllmlilll|tlilllllrl I(I{IEIII 'T‘l!ll'llll!lTlllI

=~1
o

Light grey feldspar porphyry PyP1/DTL
lava to lava-breccia (locally}, with
variable carbonation and
sericitisation.

Pyrite veining gives rise ta PyP
characteristics (blue-grey to white
mottling).

Bleaching and iron staining is
common marginal to fractions.

Foliation, indicated by alignment of
sheared feldspar agd by cleavage
(locally) is 30-35 to core axis.

Fracturing and carbonate veining
appears random. There is minor
barite veining.

5,

Yellow-grey sheared agglomerate PyP1
or lava-breccia. Schistosity is 45
to core axis. Alteration is sericite
rich. Fragments have grey margins,

yeltow Temrtres: PyPi/DTL

Foature:  Beading e Sheoring < Mineralization:  Trace V59
Foliation 7 Foult ~7 Common 5 159,
. c » -
Fogren: o Ven oSG 303066 Ao 0%
I
CORE VISUAL
CORE | pepr GEOLOGY Sl § ﬂoszm MINERALIZATION
E Colour changes to dark grey. and stringers in the
= Fragments become close packed suggestivF (rather limited)
E of lava-breccia; internally some are groundmass. The sulpm
3 light grey, indicating an original contact is patchily up
3 00§ DTL character. 30% and down to 7%.
E Somé bleaching(?) occurs adjacent to
E and within the Fault zone (below)
E within the light grey fragments

9.?ﬁ‘”
Trace pyrite only with

leached, bleached faul
zone.

£

84.3

97.

LY

Pyrite 3-5% as veinlet
f<1lmm to 5mm)

g

Pyrite 7% as matrix
stringers.

2.

99. 4

o

Pyrite 5% as veipns ar




5cm

N PP ST L T TR —
Featire :  Bedding T Shearing Mineralization:  Trace I 5%
Foligtion 4~ Foult P Common 5 189,
Fragment - . Vein ¢ <carbonows » Abundont 15 0%
uugcmpo B4 /‘1 quaortz 3 O 3 0 6 4 Mossive >6U%o
Con | oeeTH GEOLOGY n 3 '? DEPTH MINERALIZATION
; Pale grey, weakly sericitic, siliceous 4 . .
- dacitic(?) lava, and lava-breccia, of ;n iyrlif cggtlnues 3-5%
E close-packed fragments. The matrix ocally ’
3.10F is veined with pyrite and white
3 carbonate-barite.
% Foliation is 40° to core axis.
\
- 103 /
3.00E (\'
0.85F jg
2.05F /
/N
£109 .28 PYPT™ | V-
é‘llﬁ Zone of barite-carbonate veining, with |7} Trace galena with
k11034 EPBees of-sulphide-and-digested roek—| 7] barite zone.
1.70F 7 Sericitised, sheared, siliceous, lithic /{
TR tuff, much veined with garbonate and /A}
3 barite. C(leavage is 40  to core axis. "ﬂ
E e
R s s
—F. Yellow-green to grey feldspar porphyry | |
3 agglomerate, sheared at 35-30 to ‘.
1 70§ core axis. ¢l
<
-115 :
—f115.50 T - /]
3 FAULT ZONE, minor pug, broken core,
E rock type change to mottled grey _ . _
2'30§ sheared, sericitised, carbonated P ;ir::iiﬁ Zislgﬁzlly 7%
3 agglomerate, probably altered variant | |- veinletsg
E of adjacent rocks. Patchy carbonate 1. )
___§318 |xeining-is_present—— ;/.
2.95F %
E A
E. 120 4
3 Colour varies from grey to yellow-grey,|’
3 locally orange. Altered (carbonate?) °
E feldspar phenocrysts (to 2mm) occasion- |4
3 ally visible, with some fragments of By
= agglomerates. Core is sheared, 1y
2.50 3 rubbly between 123.11m and 126.84m. ‘s 122158
YR ; Pyrite 2%, disseminated
3 L7l - crystals.
E._.- e
1.60F125 “




5cm

oo DIAMOND DRILL LOG Hole NU L MG 2 | Poge N“o
Feature :  Bedding Wi Shearing " Mineralization: Troce | 5%
Fosiation e Foult ~F Common 5 ﬁ"\;
. i ¢ Gorbonats : Abundont 15 60%
E::‘{m Be ver a quan, 3 03 06 & Massive  >50%
CORE v DEPTH AT
cone | oezr GEOLOGY o SE § P MINERALIZATION
= .
1.63 i 17
E
i27.
Lithic-tuff agglomerate PyPi> AP
3.00 of dark grey-green feldspar porphyry
' in a light-grey carbonate rich matrix.
Fragments (up to 10cm) are 50% of the 22195
PyPi Focks Pyrite 5%? with
Greenish grey, strongly deformed / traces of galena.
(sheared) lithic tuff or agglomerate i
of sericitised feldspar porphyry with
3.00 narrow barite-carbonate veins. Cleav- |7
age is 50° to core axis. ;Q 32.40
4 Pyrite 7710% as veins
33420 and stringers, massive
Cream lava-breccia?lithic PyP{7DTL where shown.
tuff of carbonated feidspar porphyry,
with blue-grey colouration developing
134 along pyritised fractions. /)
2.80 -
y
LA
"E136 Job— ——)ﬁ
1.20 Sheared sericitic lithic PyPi
_tuff, varying to agglomerate. _Locally* |
1
725
2.00 Zone of FAULT;NG AND SHEARING. Much [,/ Pyrite 65-70%.
cleaved corg with some narrow pug ,
zones at 50 to core axis. Refolded Z/{,
cleavage discernable at 144.80. [/9/
1.10 ﬂ/
*%* bleached within the faulted zone, A
with carbonate-barite?? veining e
irregularly. 1 41, .
1.40 /.} Pyrite 2-5%
0 20 (
0-30F 144,20 g
0 Agglomerate - as above, but PyPi”AP [/
0.5 fragments are green (sheared chlorite) V4
in a gray matrix, which is variably++
0.75£144.B0 __End of faulted zone -at-144.80. 1
145 ++sheared and sericitised. Yellow nar- ﬁff}
1.20 Tow carbonate veins are common. Green (|,
_ B fragments least sheared show carbonat- |C
ed(?) feldspar relicts. i
2.20 (|
4
Foliation is 60-65° to core axis. ./17
3.00 g
l.
150 ~1Z




DIAMOND DRILL LOG

Hole NO | ML 2 ] Poge N°

Minaeralization:  Trace boR%

Common 5 159,

303069 Abundont 15 wivY

Massive >ou%

8
TRAC|

MINERALIZATION

- N
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175

. &N&-..
RN

NG NS

N

Bedding IPEad Shearing W/
Foliation A Foult -F
Frogment- e Vein 7 : :’u"::“"
size & ahapa
DEPTH GEOLOGY
150.00 to 152.00m intense carbonate
veining.

52.p ———— —- —
Mid grey strongly sheared, PyP4
lithic tuff to agglomerate.o Shredded
sericite fragments at 75-80 to core
axis occur in a light grey matrix, The
fragments are pale cream to greenish.

4.9
ssnbark green agglomerate of PYPI7AF

patchy leached, carbonated vesicular(?)
andesite, with sericitised feldspars.
Foliation is 45 to core axis,

58.50 - -
Sericitic fragments in a blue-
grey matrix - lithic tuff. Fragments
are 25% of total.

ANEAL T I -

=

PyPI/DTL? |,

Agglomerate. Pale cream fragments of

are set in a blue grey matrix of
sericitised carbonate. Fragments
range from <2mm to 10cms.

Folation (alignment of small fragments,
ang feldspars in large fragments) is

457 to core axis. Specimen at 161m
(183302).

sericitised, carbonated feldspar porphyrﬂ

N \'L\\_"\) B

e e
Texture as above, agglomerate, however
fragments are dirty-yellow green, and
show both green (sericite) and white
{carbonate) flecking; and alteration
variety of the above unit?

Specimen at 167.70m (183303)

Idential with penultimate unit.
Agglomerate of pale cream seritic-
70carbonated feldspar porphyry fragments
in a blue grey matrix; less matrix than
in previous unit. Pervasive pyritisa-
tiog along planes parallel to foliation
(45" to core axis) gives rise to blue-
grey and cream wavy striping of large
fragments. Rare barite veins.

74 . rjs. R et e i 3 8 R—— -—,,: .

A — .

[ ey
+ PUT

188 L I 1

.,

J65

TR S

Pyrite 2%

Pyrite 2%, patchily
10%

Pyrite 10% as matrix
veins and stringers.

Pyrite not apparen
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5cm

"3‘"“‘ DIAMOND DRILL LUGL T VI IR

Festure :  Bedding rd Shearing A Mineralization:  Troce .59,
Foliation & Foult g Common 5 1S9
Frogment - o Vein ¢ carbonate ! Abundant 15 b
sie harops  O° 3 quantz, 3 0 3 0% 0 Massive > o60%

CORE. | pgprH ' vIsuA I DEPTH

neco | GEOLOGY LOG i . MINERALIZATION

Agglomerate, of pale yellow-green
carbonated sericitised feldspar-por-
phyry. Foliation is 45 to core axis,
3. 00 indicated by elongation of fragments

' and streaking of sericitised feldspars.
There is a progressive increase in the
number of dark green fragments with
white and off white feldspar phenocrysd
These fragments show brown-yellow
alteration rims and completely altered
ghosts of smaller fragments are
visible between the larger fragments.
The rock would appear to be an
andesite feldspar-porphyry agglomerate
showing progressively less carbonation
down hole.

Y A

3.0

[
[2.2]
f

3.00

L ) "“"l"'nIlflrrrr”rT“|l‘ rllllTlll""]Hmill[Tm‘l [llrl1T1']|]’"!T1ll‘!lll']llll LLA

E_ 185
Specimen at 175m (183304).
3.00 Specimen at 182.75m (183305)

The fragments have smoothed out lines.

SN AR = N o~
NS - =

T E187.140
END OF HOLE

Note: The petrological problem
presented by this hole is the
difference (if any) between the
cream sericitised carbonate rich
feldspar porphyry agglomerates and
the carbonated andesite feldspar
porphyry agglomerates.

Specimens sent for thin section
183302 - 183305.
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303071

Location Hatfield R.
Commenced . 20:10.1976

DRILL HOLE RECORD

Property . B:D» 15/73

Comgpleted . 27:10.1976

Objective Target was an IP anomaly located at the contact % Recovery . . "
of vesicular andesites and black carbomaceocus shales {Que River Slate).

H t 68.
Core size.. !gq'"ct"o' ..1639"!....

Alt/RL 7. .

District _Taemania, Australia. go-grdinate. 6200’ 34503

Bearing (M).. 9.9.9?.’_0!.:'..._...._
Grid bearing(M) 845"

7]
Hole N©H.1
Date November 1976
Logged E.H. SKBY
Dip. =20

SURVEY DATA

GRAPH DERIVED DATA

REMARKS

TEPTH DIP  |BEARING(MIINSTRUMENT TYPE DEPTK | DIP  [BEARINGM]  NORTHING EASTING ALTITUDE
) 50° | 099 |zR3°%%: 0 50 | 099 6200.00 3450 .00 0.00
- - - | SYEYeiR 25 50.5[100.5 | 6199.72 3465.98 -19.22
20 m | 51.0°105.5°| Jug;River 50 | 5L | 99.5 | 6199.44 | 3481.80 | -38.58
60 51.5°| 104 " 5 51 |100.0 | 6199.24 3497.53 -58.01
90 50.0 |105.5 " 100 49 |100.8 | 6198.78 .| 3513.59 -77.16
120 47.0 | 106.5 i 125 47 [101.8 | 6198.05 3530430 —95.73
140 47.0 | 107.5 " 150 47 [104.0 | 6196.82 3547.30 | -114.02

159 46.5 | 110.0 " 160 46 [105.5 | 6192.10 3554.14 | -121.27 |Bud of Hols.




5com

DIAMOND DRILL LOG

Hole NO Poge N° 1.

85

385

295

275

nll!l!l]ll'n]"ll llllllllll’llll

240

250

5 planes are evident at both low and high
les to C.A. with several strike
prientations.

10
3
1 %
° N
X
\
K
fy

20

22,00 - 24.00 m Zone of jointing
parallel to core sxis, with fine
(2 mm) quartz vein swarm.

.\\‘

Disseminated pyrite on
joiat surfaces.

Feature :  Bedding 25 Shearing ™ Mineralization: Troce 1-5%
Foliotion .~ Fault F -~ Common  5-15%
mm ob Vein " —_— 303072 mnm !5‘6600%0
’ sive >
ﬁ:ﬁ oeRTH GEOLOGY e JﬂE%I DEPTH MINERALIZATION
5
E Massive bla arbo 8) slate. /" ; 5light brown discoloura-
E |Pine (<1 mm) laminar bedding uniformly W tion may be due to fine
210 at 55 to core axis to 30 m them 60 . : pyrite (<1%)
E Bslow 25 m the rock is less weathered Y
3 nd beds up to 1 cm thick are discerniblp >\
3 ue to a slight variation in grain size /
.95 E  [(mud to fine silt) fine mica is present [’}
- hroughout. / :
3 here is no cleavage but several joint | )

Rare 1=-2 nim bheds of
pyrite parallal to
badding in shale.

Pyrite on joint surfaces

24.25 Elongéto pellet of
rmassive pyriteparallel to




5cm

DIAMOND DRILL L0G

Hole NO Page N° 2.

Feature :  Bedding Pt Shearing .4 Mineralization: Trace 1-5%
Fotigtion " Fault 7 o Common  5-15%
Fragment- e Vein it 303073 Abundant  15-60%
size & shaps : Massive >60%

CORE | pepTi visuA DEPTH

reco | GEOQLOGY '-0‘*2 o MINERALIZATION

Sample at 26.5 m for conductivity
testing.

34025 - 46-00

Zons of very broken core and slicken-
gsided fragments, some fine quarts
veining.

Bedding locally 60 - 65° to core axis.

Sample at 39 m for conductivity
testing.

{siTty zone, faulted at 46. 55, 5 cm pug.
I

-

- -

ffg;&

ey  ZRofxLNV

Black shale. Painter bedding than
previously colour uniformly black.
Bedding 50" to C.A.

Sample at 49 m for conductivity
testing.

s

5.65 - 2 cm massive
pyrite band parallel to
bedding.

28.50 - 1 cm band massi
pyrite parallel to
bedding.

34.10 -« 5 mm 'bed' of
pasasive pyrite, but
terminated, occupies onl

% core. Appears to have

slumped into place, and
baen surrounded by frasl
deposits of shale.

Pyrite on jJoint surface
also rare lenticles (to
3 mm) parallel to the
bedding.



S5cm
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t’? DIAMOND DRILL LOG Hole NO Poge N° 3o

Featwre :  Bedding 25 Shearing ~ Mineralization: Troce 1-5%
Foligtion " Foult g ' Common  5-15%
Frogment-  ne Vein ¢ carbonate =4 Abundont  15-60%
Frogment - o, 3 quore, 303074 Mossive  >60%

CORE | pepyy v 3 oepr

REcD |00 GEOLOGY o "lg !E ’ . MINERALIZATION

i
A

|ll|'lII]'l!I

245

Very broken at 54.00 m.

Sample at 54.5 m for conductivity

testing.
/
Very droke at 58.50. , 59.10 m Flattened ball
A, structures in pyrite
;/ with black shale centres
Sample at 61 m for conductivit | p9.9 = 61.5 m Coarse
test;nga. Y . geregates of pyrite to
b mm. Also soms dendriti
yrite aggregates.
1.5 ~ 64.85 m Pyrite 2%
,V s disseminations.
%
mgh__smtgeg‘;cmf tygradational-contact - | _: 64.55 Pyrite 5-5% as dissem-
Conformable contact gradational over 1 dm 1““?‘"‘5 and aggregatAea
2%0 to veaicular andesite. Colour is green | : to 1 mn. |
with white spotting due to carbonate fz

alteration. Irregular veining of carbon
occurs throughout. Minor grey quarts
veins have been noted. Vein marginsg are
occasionally pyritic.

30 E Some carbonate zones e.g. 65.9 maybe
E flow tops. Fragmental andesite is
170 E immediately adjacent.
1 E 70 Sample at 67 m for conductivity testing.
300

73.ko Sharp contact at 30° to C.a.
_74.h0Fine grey pyritic chert,fragmental at
250 E Fine grained variably yesicular angesiﬁ 3




5cm
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DIAMOND DRILL LOG

Hole NO Page N° 4

Feature:  Bedding s Shecring ™  Mineralization:  Troce 1-5%
Foligtion .~ Fout 77 ~ Common  5-15%
- i ° il -60
g o e /LI 303075 e s
e [oe GEOLOGY iy ga i DEPTH MINERALIZATION
3 : " L
E 75 T4 oy . g - LA 75.[14 Pyrite 5%+, bedded
£ 76, J4 Soimentary brecola of pyritic-chert, 1t 76.14 sulphide im chert

29%

290

300

250

llll"“l"llllll

265 EBl.32 chert., ..

gdaloidal andesite.Weak
0 t0 core .

Garbonated a

":,’;:‘m?ymtl 9 ¢ grey chert, fragmental-below 76 ,3;

[ Carbonated amygdaloidal andesite. "/;
Veakly foliated at 400 t0 C.A.

’r

Occasional cherty inclusions, also

ate veining is common.
79.99_ S
80 | Zone of deformed (breccia) chert. Upper
5 cm is sedimentary breccia of pyritic

8l.5 nm Faul%'breccia of chert and

irregular masses (xenoliths). Fins carb

andesite healed with carbonate.
Below 81.22 m sub-ophitic amygdaloidal

apdesite-basalt. Amygdules ares not

in size. The rock is dark gregn in
colour with a foliation at 40~ to C.A.
Dark grey chert bands gr inc%usions
have been noted, at 30 = 60 to C.A.
They show a relict foliation. They
appear to occupy the sites of primary
joints and fractures.

85

8

v

70

140

92,26

250 %.ggfﬁi@._g_u@r.ﬁ_é'ﬁ,'ygin_ at base.

Cherty shale apd chert. Mostly dark

grey in colour, some pale greenish,crean
beds (5 mm), discontinuous pyritic beds
(1-2 mm) and pyritic mud balls to 1 cm
have been noted. Bedding is 60° to C.A.
94.86 and is lamimar.
95 |Andesitic-dacitic feldspar porphyry
agzlogerate (lava breccia) with a cherty
matrix. Fragments are green (chloritic)
and light grey. There are minoy quarts
veins throughout.

98.62 - 98.85 m Laminated shale
with dropped boulders of

98. 62 andesite at upper contact.

tered andesite agglomerate and coarse

lithie tuff. Pragments are typically

Nl

common every 5-10 cm and average 1-2 mm|.

re Lo

B SN o= vy e v

 fragments.

Pyrite 3% veinlets
parallel to foliation,
also associated with
carbonate vesicles,

Disseminated pyrite
typically less than 1%.

2.35 Pyrite up to 2% loeal
beds and mud balls.

94.46

Disseminated pyrite,
pyrite in quartz veins

Pyrite lanticles in
shale.

98.8 Galena and pyrite i:
quartz vein. )
Pyrite 1-5% as dissemi:
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t%“ DIAMOND DRILL LOG

Feature :

Bedding 25 Shearing

Foliation ~ #° Foult g
: ¢ corbonote
f.-"r:':%nem o Vein o quoriz

Hole NO Poge N° 5

Mineralization: Trace 1-5%

Common 5-15%

303076 S veX

Mossive >60%

CORE
REC'D

DEFTH GEOLOGY

I! DEPTH
HIES

MINERALIZATION

265

300

300

295

300

300

altered feldspars, also pale green
(sericitised). Dark green fragments
may show 3lightly bleached rims.
Matrix material is typically altered
by carbonate and sericite and varies
from white to pale green in colour.
Carbonate wveining is sporadic.
Fragments are sub-angular to angular
from 0.5 cm to 5 cm. They are eccass-
ionally mid grey in colour.

205 The core shows crude jointing.

118

nﬁl

Tuff-agglomerate as above but vith
legs sericite alteration. Colour is

1£3Pa1° green.

122L06 — .
Textures as abov., but with mottled

carbonate. Probably both andesitic a
dacitic clasts present.

Minor quartz veiming shows tension
fractures with carbomate.

_E118.50 . —_— s

graen colour due to sericite-epidote-

nd

VI 55
A/

Pyrite as above.
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5cm

&

DIAMOND DRILL LOG

Hole NO Poge N° 6.

Feature:  Bedding e Shearing Mineralization: Trace  1-5%
Foliotion " Fot  LF7 - 5-15%
Fragment- 0 Vein . m 3 0 3 07 % Abundont  15-60%
sixe & shope . Massive > 60%
recn | GEOLOGY e !i i*;m MINERALIZATION
1 v
F 125495 R ‘¥
200 3 Mid grey weakly sericitic,carbonated /§;=
F126465 Porphyritic dacite.Sparse carboqgﬁgmw/y Trace pyrite throughout
E- and guartz veins. 4 .
3 Mottled green-grey siliceous dacite !
E falds or weakly foliated at i
3 45" to core axis. Patchy carbonate f
3 alteration imparts a mottled texture.
300 E There are areas andesitic in appearance ‘H
with white feldspar phenocrysts to 1
E-130 2 pu in a green lava matrix. A
3 N¥arrow carbonate veinlets %re prgsent p
115 £ throughout typically at 70 to y
E CsAs
= Al
3 P
180 E Thin section specimen 126.5 m 2
E- | No. 179620. ' ’
L —f _ i /4
130 E_ Thin section specimen 135.8 m p
] No. 179621. /]
E- 135 ]
165 £ I
] -
3 {
300 ? 2|
1k
3 /
ot - — —
140 Brokem zone, possible Fault. ‘“W/jj,
i f
120 Thin section specimen 142.7 m }?
No. 179622. 4
s
1
120 43 §;or1aceous andgsite. Numérous closely" ’/ﬁ
packed silica filled vesicles have been fWI
¥

300

300

14

rlIlIIlIIIIlII.IllI!I"I l‘l|l|l|||[| uiun
=t
;-9

145

-~
(=]
s

.00 noted.
Mottled andesite 1ava as above.
263

Midgrey vesicular porphyritic andesite
lava. Feldspars and carbonate filled
vesicles define a foliation at 507 to
C.A. The rock is scoriaceous towards
the base of the unit.

10

300

148.

Mottled porphyritlc "andesite as above.
Distinctly fragmented (1ava breccia)?
in part.

RS e . -
Massive fine grained grey porphyritic

SN

andesite often vesicular,similar to

. \C\

NN \.\«\36\-‘

Pyrite 1 - 3%.



5em

Y

DIAMOND DRILL LOG

Hole NO Poge N° 7

Featurs :  Beading P Sheoring ~ Mineralization:  Troce 1-5%
Foligtion " Foult i Common  5-15%
Fragment- Vein ¢ corbonoie ~Q Abundont  15-60%
S e 303078 o >s0%
ol Lo GEOLOGY "flm“'lilz §°E;T H MINERALIZATION
E150 1665 - P — - 05— T
3 Altered agglomerate of andesjitic to
3 dacitic composition, with dark green _
E porphyritic and mid-pale gresn sericite Pyrite is rare.
= carbonate-epidote(?) rich fragments. .
E Pragwents vary up to 5 om in size.
300 E The matrix is both carbonated and
; silicified. Rare quartz veins of
E 2 cm are present.

There is no distinmctive foliationm,
154 fracturing is rare.

16 END OF HOLE,
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303099
DRILL HOLE RECORD Al/RL N/A_ .. Hole N0 B2 & H2A
Location . Hatfield Property . B+ 15/73 . Distriet.. Tas'“ ﬂn o Co-ordinate. 520011 5}523 Date November 1976
Commanced 304100 1976 Bomplltnd.....11._1!-...}3!5....... Core s:zeaza %Q3i45:35%1;.(‘)n Bearing (M)...O.99 Logged B.H. SKEY
Dbjective Testing of two IP anomalies associated with % Recovery i Grid bearing(M)8 . 45' Dip Y L
the black shale - andesits contact.
SURVEY DATA GRAPH DERIVED DATA REMARKS
DEPTH DtP  [BEARING(MY INSTRUMENT TYPE DEPTH | DIP EARINGM]  NORTHING EASTING ALYITUDE
0 |-45 | 099  |Brunton 0 | 45 099 3352.00
30 -45.5 | 106.5 | Eagtman 25 46 101.5 3369.51
60 -44 104 .0 n 50 45 100.5% 3387.02
90 |-40 [101.0 " 75 | 42.5 | 97.5 3405.07
120 ~36 100.0 " 100 | 38.5 | 96 3424.06
150 | =34 | 100.0 " 125 | 35.5 | 95 3443,98
150 | 34 95 3464.48
— 161.9034 | 95 3473.99
0 |-45 099° | Brunton 0 |45 99 3352,00
50 -43 210.0 |Eastman 25 | 46 101.5 3369.51 Inside casing
80 |-39 [156.0 [ " 50 | 43 1102 3387.31 Inside casing
130 -28 104 .0 " 75 40 101 3406.01
160 -27 104.0 " 100 | 33 99.5 3426.,06
184 25 103.0 n 125 | 28 99.5 3447.58
199 24 104.0 . " 150 | 27 98 3469.75
210 26 183.5 " 175 | 26 99 5492.12 Inside casing approx. 170 m.
217 24 262.5 " 200 | 24 99.5 3514.77 Inside casing
217 | 24 99.5 3530,30 T




a"" DIAMOND DRILL L0G Hole No [F-2_ ] poge wo 1.

Feature :  Bedding e Shearing A Mineralization:  Trace 1-5%
Foliotion " Foult i ‘ Common  5-15%
Frogment - " Vein ¢ corbonoke - ) ~ Abundont  15-60%
snboon  ° o e, 3 03 0 8 0 Mossive  >60%

CORE | pepyH wsuu.l Ig DEPTH

aec'n |50 GEOLOGY Lo 3_1 5> MINERALIZATION

No (Core before 3 metres.

LLLI "l'f"||1”|'|1'"|Hl'l'll'

Thoroughly weathered (brown) dolerite. | |/ No sulphide.
Very broken, possibly densely packed I A
scree, but more likely sub-crop. !

5 { Fractures are lined with black to
dark brown manganese oxide.

05

Rare kernels of fresh dark grey-blue ,
dolerite. Texture is subophitic, but )
appears to be altered.

25

Note core loass.

- 10 \

10

«15

5cm

T l‘n fl"TlunuulI-uu T

.10
15 ay
'j.
35 ‘_ ‘
J
!
_ "
\
20 ’
+45
|
.
«75

28 l
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S z’? DIAMOND DRILL LOG Hoie N0 [HZ ] poge w0 2.

Feature :  Bedding 2 Shearing 8" Mineralization: Troce 1-5%
Foliotion .+~ Fout  F7 ~ Common  5-15%
Frogment- e Vein ¢ corbonoty 3 O 3 O 8 1 ~ Abundont 15-60%
size & shape q quartz, Mossive »60%
CORE vi ¥
O rec | GEOLOGY L06 l‘E';l oEPTH MINERALIZATION
1 Dolerite as'above. : /
3 {
«60 '_: 1\
3 ¥
é— 28410 /
Eog "‘ﬂhgtharad aicaceou:“ging siltstone. 1,
S I jeddime 00 g0 cope axis: - | /
Micaceous giltstone, becomes fine '
carbonaceous shale after 25 cm. _
30 | siltstone contains small (less than 9'¢
0.5 mm) feldspars. Bedding is 70° to |/
C.A. ~
The shale showsa beds of less carbog— 4
aceous material up to 0.5 cm at 75 to L,
C.A. Bedding is markedly disrupted by | [/
minor movement on joint surfaces. N
Intermittant development of strong 3 %
cleavage is at approx. 30 to C.A. 3 A
and is rotated 207 in strike relative &
to beddingé This rglatlonship varies Y
\. 35 | between 10 and 30 / ]
With regional cleavage assumed sub- ,#F; Disseminated, trace
¥
vertical then steep west dips are , pyrite apparent on
implied for the black shale. ' cleavage surfaces from
The shale does not preferentially N 20 m.
break along one plane but varies
between bedding, cleavage and joint 4
surfaces. g
Weathering to a pale grey colour
with orange iron staining on fractures ’
40 jpersgists to 56 m, however the bulk of Y,
‘§ the rock is substantially fresh below
45 m. ‘ /
|/
! .
/J,
45
L~
“ ¥
¢
‘ /
]
4
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>60%

CORE
REC'D

GEOLOGY

vt DEPTH
L0G m

MINERALIZATION

260

230

L ERR s EARRY LIAR AR LA Rea R LALLE LERE SRR E) 2hL L)
- | 1

55

65

T2

T3

Magsive black shale with laminar
bedding at 70° to C.A. contimues to
67 m. Beyond this, bedding is not
visible, the rock being rich in
carbonaceous material.

Minor erratic carbonate veining occurs

thersafter.

Cleavage is 350 - 50o to C.A. but is
not well devaloped6 Coreoalso breaks
along joints at 60 ~ 80 to C.A.

Fractura surfaces are occassionally
carbonate lined (less than 1 mm wide)
fresh pyrite may occur on cleavage
surfaces.

5 sicular, carbonated dolerite or

35parallel shale foliation.

Massive carbonate vein (calcite).

batween 56.5 and 58 m, and infrequently|

B SR

NN

Thin section at 73.05 m, Number 179617.| 4;

andesite dike.Carbonate filled vesiclas

Zt1§gfii_i§_iﬁbﬁe. e e

64.

9.6

Rare pyrite on
cleavage surfaces.

8 Large ellipsoidal
karnel of massive pyrite
5 cm, parallel to
bedding.

Daformed massive pyrite
layer ( 1 em) in carbona
occurs as a circular
feature in core surround
by shale.
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DIAMOND DRILL LOG

Hole NO Poge N° 4

Feature :  Bedding  .:*° Shearing Mineralization: Trace 1-5%
Fotiation g Foutt i Common 5-15%
Frogment- - Vein ¢ carbonate , o Abundant  15-60%
size & shops o 9 quartz 3 O 3 O S ) Mossive >60%
¥
core |oeem GEOLOGY o l st MINERALIZATION
, I —
Irregular contact with xenoliths of ! /
shale within dike. S / / Rare 1 mm lenticles of
Masgive black shale with carbonate il pyrite.
veinlats, broken below 78.5 m, with 1/
soms slickensides. t,
Thin section at 80.9 m, No. 179618.
/1
e oo issemi
Strongly sheared, carbonate rich dike op Disseminated pyrite

285 hg)
295 E
3
E_ 95
290
290
100

volca{ ¢ with partly hornfelsed ghale
xon it s to
-margin merging with shale.

0 cm,lower contact shows|

¥,

m_umk_s.h_a_lgs uniform coloyr and

texture, cleavage foliation is 60° to
CsA., with thin (1-2 mm) carbonate
veins and fracture fillings, especially
at 87.1 - 88-4 m End 9407 - 9702 Ka

[, .

Booxes
LoRkE

N
NN

81,

1 - 2%.

1l Two clasts of massive
pyrite sub ellipsoidal
t0 10 cm parallel to
foliation. Dtherwise
pyrite is rarse.
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Hols No [H-2 ] poge e 5+

260

285

' 300

285
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285

285

10§ Thin section at 106.55 m No. 179619.

104.0

but showing some gentle undulations.

Beds are 1 mm to 2 cm thick and
consist of horizons of ultra fine
pyrite. Pyrite conceniration shows a

eut-off succeeded by black shale.
This =tyle of bedding is most apparent

11 t0 113 @ and only occasionally to 120 m|

113.5 - 117.5 m, Broken core with
fractures at low angles to core axis.

115

120

1220 , - )
Approx. contact. Bedding of wvariable
sulphide cgntent persists to 129 m at
approx. 8% to C.A.

12%

Distinct bedding apparent at 550 to C.A

cyclic variation, increasing to a sharp
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Foature :  Bedding I Shearing " ~ Mineralization:  Troce 1-5%
Foliation " Foult T 084 Common  5-15%
Fragment- Vein ¢ corbonaty 1 Abundont 15-60%
vin habops OF q avertz, 3 0 3 Mossive >60%
CORE Vi
ool Lol GEOLOGY f::'lz MINERALIZATION
E Massive black shale continued. \,
. ™
300 E Y

10%.0 m Pyrite occurs
in thin partings,
(much less than 1 mm
wide).

0 Pyrite is very fine,
but rare thin layers of
euhedral pyrite occur.
Sulphide content is
approx. 5% lecally 20%.

Thin section and
polished section
prepared.

2.0 Very fine pyrite
2-5% locally 10%.
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Hole No [ H+Z ] pgge no S

Feature :  Bedding  .-*° Shearing " Mineralization: Trace 1-5%
Foliotion Foult 7 3085 Common  5-15%
Frogment - Vein ¢ oorboncte 0 Y . Abundont 15-60%
size & shope 3 aquori, 3 Mossive  >60%

CORE

Recp | GEQLOGY MINERALIZATION

300

300

235

[ 20

195

300

300

300 '
124,9 - o

13(

133

Massive fine grained black shale, with
an almost irridescent appearance on
broken surfaces.

45

134 tion diverges. Similar to SP units at

135

374
137 4

1394
140

}13-10*'““”MW” e e

Colour is orange-brown to light grey, |
contains chert clasts around which folig

Que River. (Sericite alteration).

‘yﬁahéiva black shale with occasaional a
thin 1-2 ca bands of wispy tuff with

05and fracture filling throughout.
5gSheared feldspar porphyry agglomerats,
Fault zone, sheared and broken core.

75 . L —
Sheared pale grey carbonate-sericite
rich feldspar porphyry agglomerate.SP.

clasts of porphyritic dacite. Fragmant
size is typically 0.5 -~ 5.0 cm to 140 m
then increasing to 2-T7 cm. Carbonate is
common with veins between 139.75 and
139-9 He .

Gradational contact to less altered
agglomerata of feldspar porphyry of
andesite. (Lava breccia). Pragments are
are angular to subangular all sizes up
to 7 cm, dark grey-green in colour

is light grey in colour with white
carbonate and minor quartz va%nlats.
Foliation (schistosity) is 45 to C.A.
White feldspar (altered to carbonate)

1RN

bagome very prominent { to 1 mm) down

Sheared sgglogerate of feldspar porphyry.is

quartz phenocrysts,fine carbonate veinigdy

Vith wispy pumice(fiamme) and subangulag |

becoming greener with depth. The matrix |.

0 Rare pyrite.

45 o
Pyrite 5-7%, atrimgers,
clots, disseminations.

b 35-
No pyrite.

105 - L
Pyrite 3-5%, as clasts,
veinlets and disseminated
crystals.

Trace pyrite.




5cm

Ca
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Holo N® [E-Z_ ] poge no To

Feature :  Bedding 25 Shearing ™ Mineralization: Troce 1-5%
Foliation ~ * Foult S P Common  5-15%
Fragment- e Vein ¢ carbonote s Abundant  15-60%
uu% D a quariz 3 0 3 O & ) B vve >60%°

CORE DEFT

reco | GEOLOGY MINERAL IZATION

LR} IVIII“"'

164

161.

15%

50 Hole ends.

Both green andesitic and grey dacitic
fragments occur,.

Traces to 5% sphalerite
jin last 50 cm of core.
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Mineralization :
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Hole NO IE Poge N° 1.

Trace  1-5%
Common 5-15%
Abundont  15-60%
Massive >60%

Sheoring .

Foutt 7

Vein ¢ corbonofe
9 quorty,

GEOLOGY

MINERALIZATION

LLAALLLLL ALLLELELIE RAA LALLM LALAL LAY RALA A

-
b

S5cm

14770 . .. L. . _ .
Massive feldsapar porphyry agglomerate
of andesite but with zrey fragments
of possiblydacitic composition.

New hole commenced from same collar
and drilled adjacent to H.2.

rTricOne used to 147.7 m.

ENw

Trace sphalerite and
galena.



N a" DIAMOND DRILL LOG Hole NO Poge No 2

Feature :  Bedding 257 Shearing Mineralization: Toce |-5%
Foliation " Foult 47 Common  5-15%
F t- e Vei ¢ corbonote : Abundont  15-60%
ﬂ;‘.’q&"::pl Be on q quantz, 3 0 3 08 & Mossive >60%°
. ool L ol GEOLOGY ’_l il OEPTH MINERALIZATION
E Rock colour is dominantly dark green
—E with carbonate-silica alteration
3 of matrix, also minor carbonats .
E_ veining. Fragments vary in size up to 7.0 .. . .
300 E |7 cm average 3-4 cm. Disseminated sphalerite
3 1% as small grain
3 aggregates, also rare
? galens and trace
E sphalerite.
E 15%
255 F
290 F
®
3 Fragmental texture becomes diffuse
E due to deuteric alteration of the
'— matrix by carbonate and silica.
300 g
le4j0
Sphalerite averages
295 16% less than 1% with rare
g : galena.
uy
300
170
e |7
300
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Hole NO Poge N°

DIAMOND ODRILL 106G 3.
Feature :  Bedding  .:=° Sheoring 8" Minerslization: Troce 1-5%
Foliation st Fault #F Common  5-159%,
Fragment- . Vein € corbonate !'(}  Abundant 15-60%
lmgllhqn Db q quorz 3 0 3 O 8 9 Mossive >60%
CORE v DEPTH
rect, | OEETH GEOLOGY 'f:;‘l“ li PTH MINERALIZATION

205

|III‘III"“'

18(

)
e 83

185

78_

Altered carbonate-silica andesitic
agglomerate continues.

Fractures sub-parallel to core axis.

Massive quartz veim.

50

100

300

300

ate or lava breccia.

Colour is dominantly green, with white
feldspar phenocrysts to 1 mm. The
colour varies locally to pale fawn
and pink due to carbonate alteration.
Rare carbonate veins are present.
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Massive silicified andesitic agglomer-

Sy aa D‘
N N
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NI AN

No sulphide assoeciated
with veinm.

Disseminated rare
aphalerite and galema.
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300

Feature: Bedding .7~ Shearing 9" Minsralization: Troce  1-5%
Foligtion 4~ Folt  F7 @ Commen 5-5%
Frogment- g, Vein V ieva 303030  apungar 15-60%
size & shape : ‘ Mossive >60%
CORE ) VISUAL
neco |2 GEOLOGY 06 il’ i*;“ MINERALIZATION
295 E- a
147
3]
i Fragment boundaries often corroded. ;& Trace sphalerite and
175 E ‘ ‘7 galena, associated
3 <4 with quartz veinlets.
! :\
| e 5
T
|
EP
5.
’

Rare masgive chlorite veins 1 = 2 cm
minor epidote with some veins of
carhonate.

3
S

5 cm

215

\L“":\_C\ N\ ﬁ’ﬁ’r:\__-'“-, I .
MANC=ASTILAN o

217.0 Bnd of Hole. . o FE

MWWWWWWTWWWWWW"" RALLLLLLY WL WAL AR LLLL AL



303091

APPENDIX D

Geophysical Testing of Core Samples
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APPENDIX E

Petrological Reports on samples from Diamond
Drill Heles H1 § H2, MC1 § MC2.

303093
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H1 - 39m: black shale; evenly dispersed

extremely fine pyrite (5-7%) and
ultrafine graphite (5%)

Macroscopically, and as viewed in thin section
this is a laminated black shale. Individual laminae and/or
thin beds consist of variable concentrations of clays, ultrafine
sericite, opaque grains arnd relatively minor guartz and felspar
silt and some chlorite. Variation in composition and grain size
between laminations is very minor, certainly less than in

sample H1~54m.

In polished section fine pyrite is seen guite
evenly dispersed throughout the rock, forming an estimated 5-7%
of 1it. These grains range in size from D0.002 mm tp D.04 mm,‘
average about 0.006 mm, (i.e. 6 microns). One exception to this
is a single irregular segregation of chalcopyrite which has &

maximum dimension of 0.4 mm.

This is mainly framboidal and spheroidal pyrite,

with subordinate generally coarser subhedral to euhedral crystals.

Trace chalcopyrite very rarely occurs as inclusions

in this pyrite, and even more rarely occurs as single grains.

oo/



303095

H1-39m contd.

Ultrafine graphite is ubigquitous throughout
the clay fraction of the rock. It occurs essentially as
a finely divided "dust® with individual flakes rarely greater
than 0.01 mm although several, extremely thin, variably
continuous laminae occur sporadically along the bedding.
Some of this finest "dust" may not be truly crystalline

carbon, i.e. not genuinely graphite.

The fine size and diffuse, dispersed distribution
of the graphite makes it difficult to ascertsin its abundance,

but it is estimated at about 5%.

If the exact guantity of O becomes important
in resolving the geophysical problem, then a chemical

analysis for this element is recommended.

Likewise, if the exact guantity of pyrite
becomes important for the same reason, then an analysis for
total sulphur is recommended (since this resides almost
exclusively in pyrite.) An Fe analysis may alén bhe considered,
however this may be not as diagnostic due tp probable Fe

in minor chlorite through the rock.
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H1 - 5bm: black shale; dispersed and minar locally

aggregated pyrite (up to 10%) and
extremely fine graphite (7-10%)

This is alsg g laminated hlack shale. In thin
section it is seen to be somewhat more sericitic than at 35m and
slightly more silty. The guartz (and felspar) silt has a
consistent average size in a given lamination, which is generally
very slightly coarser than at 39m, and layers up to very fine
sand size occur at irregular intervals through the seguence.

The opaque material is slightly less dense than
at 3Sm, apparently due to 8 slightly greater average size.

Fine grains of framboidal and spheroidal pyrite,
and subordinate subhedral to euhedral pyrite are also dispersed
throughout this core. Generally the size of these is about the
same as at 39m, but the abundance of this pyrite appears to be
marginally more than at 39m, possibly up to 10%, as a result
the individual grains are slightly more closely packed.

In addition to being dispersed, minute spheroids
of pyrite form clusters up to 0.1 mm across, and these, and trace,
single euhedral crystals up to 0.05 mm are scattered alang fine
sandy layers. These account for abaut one guarter of the

total pyrite.

o--/
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H1-54m contd. :

Ultrafine graphite is ubiquitous throughout
the clays and fipe micas which form a large proportion of
this rock, The graphite is marginally more distinct as
micraon-size flakes, rather than the dominant finely
divided "dust" at 39m. Maximum size af the graphite
however is also about 0.01 mm, and several thin foliae

of graphite are present as at 3Sm.

The graphite appears to be slightly more
abundant than at 39m (7-10%).
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179617 (OH, H2 at 73.05m)

smygdaloidal andesitic glassy lavas;
complete pervasaive replacement by deuteric
carbonate, subordinete silica and minor
essocieted chloritisation

Field comment: amygdaloidal andesite dyke,

carbonste filled vesicles

Mopst of this rock consiste of & falrly homogeneous
groundmase in which the primary minerals ere completely replaced
by carbonste snd subordinete silica.

Primery textures are preserved and consist of a
combination of: fine-scale (0.3 mm) spherulitic textures
characteristic of glass; fine laths which ere locelly similerly
flow-oriented; more or less interatitial bleb-like vesicle
filiings average size 0.15 mm; lerger rendomly scattered
smygdules (or veslcles) grester than 1 mm in dlameter.

Most individuasl crystals heve been completely
nseudamorphicelly replaced by microcrystalline carbonate. Some
crystals are repleced by chlorite. Interstitiel sreass within,
or forming the glassy textures are represented by fine chlorlite
arnd/ar diffuse, cryptocrystslline quartz (?devitrified gless).

.t..o/
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179617 contd.

The small bleb-like veslcles conslst of
chalcedonic gradational to microcrystelline silica of
deuteric origin.

The emygdules are Filled by extremely flna
carhonate commonly mixed with cryptocryestalline varying to
fibrous chelcedonic silica. These represent concentrations
of deuteric carbonate amd silice, inherent tc this host rock.
ftcesBory very flne oxidised magnetite is disseminnated.

The texturel characteristics Indicate that this
is most likely en extrusive leva (rather than the suggested
dyke, which implies an intrusive genesis.)

The primary compoaltion is clmost certainly
andesitic but pnsslbly besaltic. It is difficult to determline
which, dug tou complete pervasive replacement by caerbonaste,
end related siliclc-chloritic alteretion.
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179618 (DH, H2 at 80.90 m) :

fine tuff grading to laminated shele,
against & very Pine endesitic lave, or tuff
lave; the volcanic is leter snd imposes
locelised sllicification end sericitisation
at the contact

Field comment: andesite dyke against hornfelsed bleck shale;
cherty inclusione in sndesite

Both facies in this semple sre dark grey snd extremely
fine grained, one is a8 "sediment", the other is a “"volcenic".
The sediment 1a composed of ultrafine gquaertz, clouded with
tleays, chlorite and minor sericite; it is mecroscapically
“tough® snd conceivebly, incipiently silicified. These
materials are tao fine to differentiste between, or to
meaningfully estimate their aburdance.

Irreguler, roughly lath-shaped snd some rhomb-shaped
"porphyroblasts" of clouded cerbonate (0.1 x 0.3 mm) ers
scatterer through part of the shale awey from the contact forming
20% aof it. These sre similarly sligned, conformeble top the
contect, end thus epperently bedded. A cleavege occurs in
the seme plane,

The sediment 7-10 mm in from the contect is devoid
of carbonate and relatively enriched in eilice and sericite,
Seversl veinlets of gquertz and/or cerbonete, rarely plus trace
pyrite ere gbligue to the cleavege.

.D./
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179618 contd, 3

Minor ultrefine opaque materisl suggests that
the fisld term "bleck mhale" is an appropriate clessificetion
for this rock. However it does eppesr o be very finely
tuffaceous, =t lesst in the lsyers conteining "porphyroblasts",
grading to & leminsted, sericitieed and silicifisd shale
at the contact.

The “volcenic® is domineted by extremely fine and
somewhat wavy cleavage planem, conformaeble t5 the contact;
very closely apeced edjacent to the contact, but widening
further away from 1t. It consists of a felted mses of completely
argillised and chloritised primery flow-oriented microlites,
with coasrser (1 mm) leth-form crystals end eppsrent, elangate
glass fragments evenly distributed in the sem2 plene, These
crystals and fragments are completely replaced hy chlorite and
cley-gericite. Accessory minute grains of pyrite end trace
magnetite are scattered, rarely in clumps,

The voleenic is identified ms an andesitic lava,
poeslbly tuffececus. It appears tn have generally indurated
the adjacent tuffeceous-shale end aslectively sericitised end
pilicifled the immediate contect zone. Thus it is latar than
the shale, concelvebly a flow, or sn extremely shellow small
tongue-like dyke into it., Both facles heve suffered the same
low grede regional metamprphism to produce a common,
conformable cleavage.
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178619 (DH, H2 at 106,55 m):

carbonate~rich, graphitis snd pyritic black
shele; bedding leminstions of fine pyrite
vaguely cyclical

Figld comment: blsck shale, cyclic bedding due to fine 7pyrite

Thie 48 indeed 8 black nhﬁle, much blacker and lesas
indurated than in 179618. The lsminations esen in hand
specimen are in fact bedding. A poorly defined cleavegs
(slaty cleavege) cute across this bedding end veguely forms
axial planes to microscoplcelly kinked sericite.

The rock consists af ultrsfine quertz (silt) intimately
mixed with subordinate sericite amd csrbonate, clouded by
extremely fine opaque material. Minor small petches of
carbonate and fine quertz sand grains are scattered,

In polishad section the opeque meterlial is identified
a8 mainly pyrite, This occurs es generally spheroidsl, less
commonly fremboldel, end rarely subhedral grains renging in
aize from 0.001 to 0.1 mn, aversge shout 0.02 mm,

Ag suggested in your covering notea, the pyrite
does form laminetions in which the concentration of the pyrita
gradually increeses over s seguence of laminae totalling
about 10 mm thick to 8 layer composed of about 50% pyrite.
Succeesive layern contain only 1~2% disseminated pyrite but these
grade into layers carrying 5-10% disseminated pyrite, slso
' localised patches up to 0.1 mm of ultrafine spheroidel pyrite.

..I./
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179619 contd, @

Examined in oll immersion at megnifications
of x1200, submicron-size grephite end possible emorphous
carban is seen to hsve an even distribution through
‘intergrenuler areas of the shale, It forms an estimated
maximum of 5% of the rock,

Certainly 1t ie the vaguely cyclicel leyered
concentration of fine pyrite which glvee rise to the
hedding leminations, rather than veriations in grephite
distribution,



%
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175620 (DH, H1 at 126.50 m):

elightly veslicular glessy edesite;

groundmass shows complete alteration to (and
consequent enrichment in) seillica, minor chlorite
and potash felepar; phenocrysts eericitised,
disseminated pyrlite '

Field comment: altered sndesite (carbonated)

Euhedral to subhedral crystels of plsgioclese (30%)
and several smygdules (3-5%), sverega‘'size ebput 0.8 mm, ere
generally randomly disposed through an altered microcrystelline
grouncdmees. These crystals sre very extensively replaced by
sericite and minor, clouded sasussurlte, rere chlorite end carbonete.

The groundmess cenaists of diffuse patches of extremely
fine rather festhery quartz, intimately mixed with chlorite ard
minor extremely fine gqrenular carbonate and potash felspar. (The
potash felspar ie highlighted on the slide offcut stained with
sodium cobaltinitrite.) These components cutline poorly defined
apherulitic textures arnd minor, locelised microlites, Indicating
2 primary groundmass composed largely of glass, partly of
microcrystalline lava.

The amygdules ere filled by deuteric guartz, mineor
irregular patches of broun clouded beryte, cerbonate and chlorite,
Cerbonete forms an estimated meximum of 5-7% of the rock.

Fine pyrite (5-7%) commonly in clusters, is scettered
throughout.

The mode of ocourrencyr of posgioclese phenocrysts, ard
lack of primary guertz phenoccrysic or potesh felspar indicetes that

-.0/
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179620 contd. 1

this rock has sn ariginal sndesitic composition.
Howsver it has been extensively elterad, invalving
extensive enrichment of quertz, minor potash felspar
and chlorite in the groundmass.

The gross rock chemistry thus now spproeches
e rhyalitic composition.
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179621 (DH, H1 at 135.80 m) :

slightly porphyritic perlitic glase of
srdesitic composition, with adsorbed rsletively
potessic xenoliths elso of perlitic gless;
completely altered

Fileld comment: mwottled sndesits felspar porphyry, llthic tuff,
carboneatised end silicified

Most of thls rock consists of sn extremely fine,
clouded and rather diffuse matrix o ultrafine quartz, subaordinate
chlorite and minor potash elterstion products after glese. Primery
perlitic amd spherulitic texturee of this primery glese sre
ubiquitous. '

Small irreguler smygdules (10-15%) up to 2.5 mm across
ere randomly scettered, snd filled by deuteric guartz + minor
cerhonate sericlte chlorite snd low temperature felspsr or zeolite.
Minor smell plsgloclase phenocrystas are completely replsced by
sericite,carbonate, quartz + chlorite end epldote.

Accessory flne pyrite is dissemineted, =lso pyrite
occcurs in some velnlets of quartz carbonate + 7zeclite,

Irregular petches up to 1.5 mm across, with gredetional
bourdaries into the glassy matrix described, give the rock a
peeudo-fragmental texture. These petches have & similar
compositlion, and the same spherulitlc~perlitic textures se the
majority of the rock, slthough staining of the offcut indicates
that they ere more potassic. These ore Interpreted as more or
less in~siltu xenoliths of the glusay leva pertly adsorbed by the
larger volume of glassy lava host.

o-./
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179621 caontd. :

The sbundant, well-preserved gless textures
and dominance of seilicenus snd local potussic materiel
indicatea that it is largely = silicified perlitic pgless,
however the mode of occurrence of the sltered plegioclase
phenocryste irdicates a primery andesitlic component.
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179622 (DH, H1 Bt 142,70 m):

amygdaloidal and porphyritic glassy lave
of trachy-ardesite compoeition; emygdules
enriched in deuteric guertz

Field comment: eilliceous amygdeloidel (7) sndeasite

The Fine mottled texture of this rock, on s scele
of about 2 mm is due to the primaery, largely glassy neture of the
groundmass, forming a "fuzzy" reection rim eround the numercus
amygdules incorporsted in this glesss, and arcund the evenly
gcattered phenncryste. Thls texture coneidered together with
the Pine microlite met indicates guick eooling.

fuhedreal phenpcrysts of plegipclsse (25%), sverage
gize ghout 0.6 mm, and smeller primary bleb-like segregationa of
quartz (5-7%), sre scattered end rerely clumped together
(glomeroporphyritic). Also, larger (2 mm) amygdules (20-25%),
filled with zoned spherulitic quertz, ere sll evenly distributed
with similar orlentetian.

They occur in & metrlix composed of flow oriented
minute microlites of potash felspar, wlth minor wavy networks
and interstitisl largely siliceocus gless. The abundence of
potash felspar is highlighted on the stained offaut.

coo/
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179622 cantd. @

This groundmass hes =n gseentially glassy
trachytic compoeition. The mode of ocourrence of the
plagioclase phanocryste, and leck of genuina quartz
phenocryeta, 48 cheracteristic of an andasite. Thus
the rock is interpreted as » glassy trachy~amdesite,
repidly cooled, and vesiculer end qulte extensively
enriched in deuteric guertz, i.e. siliciflied, A8 a
rasult of this silica enrichment, and the primary potessic
(trschytic) groundmass, 8 totsl rock analysis of thie
rock, would no¥ doubt indicate a rhyolite composition.
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