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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 to 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 .



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.

•
INTRODUCTION

Tenure
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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) overlying

andesite-dacite stratigraphy in the area located approximately

1-2 km NE of the Que River ore lenses.

2. Soil anomaly No. 5 overlying andesi te-daci te stratigraphy in the "Old

Mill Site" area.

3. Soil anomalies Nos. 6,7,9 and 10 overlying andesitic rocks.

4. Soil anomaly No. 8 overlying andesite and altered mineralised dacitic

volcanics 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 exploration. 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

3500E

3700E

4000E

4200E

4300E

4500E

4700E

5300E

5500E

6050E

6300E

6950E

7000E

7300E

Cross lines

TOTAL

Length Metres

1400

2100

1400

3000

700

600

1350

4900

1400

400

200

1000

600

1150

20,200 m

128,400 m

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
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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. Geological 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 9.66 "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

Andesite

Pyritic dacitic volcanics

Que River Beds (Shales and Sandstones)

Upper Rhyolitic - Dacitic Volcanics

Eastern Shales and Sandstones "Farrell Slates"

Dolerite (Jurassic?)

Dacitic Volcanics (Within Andesite Suite)

Eastern Volcanics ("Farrell Slate Group")

Ordovician Sediments and Quaternary alluvium

Code Rock Number

AP 1

PDP 2

QRS 3

RDV 4

FS 5

DOL 6

DV 7

FV 8

Qa 9
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The review of the results of exploration on the licence areas has shown

low order soil 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 dipole) 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, 2l00m 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'uni ts 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 mineralisation 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 zinc.

In all cases the soil anomalies appear to be associated with massive

andesites apparently containing trace disseminated base metal sulphides.

Shale bands occur in the western ends of the trenches at 5400N and 6400N

and some dacitic fragments were observed in the trenches at 4000N, 9400N

and 6600N. A barren dacite unit some 15 metres wide, surrounded by

andesite, exposed in the "Old Mill" site trench (nOON) 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
'ft1,q-r I

HT17, HT 19). Hole H"l was 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. 1-1-1111' e-

Six core samples from diamond drill hole H-I 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 Me-I 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 0 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 Elliott 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 a1.,1974). The volcanics are mineralised, with

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

GEOLOGY 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 mid~le 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 correlatecs·this

sequence with the Farrell Slates.

Ordovician conglomerate and quartzite, Jurassic? dolerite, Tertiary basalt

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 0200

magnetic and dips are 60° - 800 west. Facings are consistentlY west.
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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 arldesi tic

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 af 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 0200 magnetic.

Dips are generally vertical to 500 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.

zone of mineralisation.

Barren dacites appear to flank the central

•

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 vlclnlty 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 rnm.

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 cm,occur 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 pumic,. 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 I'D

Porphyxitie.-.Daciticl'yroclastics 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 cm) 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 i11i te-hydromuscovi te

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 caloured 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 em. 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 O.Smrn 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 em 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 crystal 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 WNW.

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 250 to 500 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 (BOOON). 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, approx~mately 2 km north-east from the

Que River prospect, steep dips (500 to 800 ) 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 beds 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 0350 to 0500 (A) and 3150 to 3350 (8) 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 0600 magnetic which dips to the

SE at approximately 450 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 1200 magnetic and dip at approximately

4soNE, provide an example of set (8). 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 expression 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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(AP,D) show a fOliation of similar

bedding or flow banding.

The more competent rock groups

attitude which 'in many instances may be

•

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

common. 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

ate widespread. As well as pyritisation, the most marked effects are those

of silicification, sericitisation and carbonation. Chloritisation is restricted

and argillisation 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

minor recrystallised pyrite.

andesites.

contain up to 5% ultrafine graphite and

They are locally indurated adjacent to the
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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, 3l50E.)

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 em 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 Me 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 (7200N4300EJ--ami--Mt-,-Charter-s-outh.(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:-

The relative immobility, and hence discrimination of lead with respect to•
Copper

Lead

Zinc

100 ppm

250 ppm

200 ppm

200 ppm

500 ppm

400 ppm

1000 ppm 2000 ppm
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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 "Old 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" zone. 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 contouved 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 500 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 7l00E, 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 - 8800N

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 lO,OOON Lead Anomaly

A reconnaissance line lead anomaly with values to 900 ppm. Follow up gridding

and soil sampling is in progress.

GEOPHYSICS

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

1. 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 I.P.traverses:-

1. As follow-up to a coincident lead-zinc anomaly at 10,OOON, 25 metre dipole

I.P. was conducted from 6300E to 6s00E, 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.

3. sOm 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.

•
2. On line 8600N, 25 metre dipole I.P. was

as follow-up of a geochemical anomaly.

recorded.

conducted from 6250E to 7000E

Only weak frequency effects were

•

4. 100 metre dipole I.P. was conducted on reconnaissance line 7400N from

s300E to 7000E without defining any new anomalies. I.P. Profiles are

appended (Il).

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 5 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 no 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.

50il 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 5 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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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
Survey
Geophysics
Geochemistry
Diamond Drilling
Tenure
Miscellaneous

EL 2/70 MACKINTOSH

16,271
9,901
8,578
6,804

31,114
307

2,449

75,424

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

•

Geology
Survey
Geophysics
Geochemistry
Tenure
Miscellaneous

15,143
9,424
5,921
4,579
1,103
2,702

38,872

Signed .:.."__0....:....\-\~_.-l__<O_O_IV_&-.:...,,:>P.l:;'

ogist *~
Endors ed __-'lit:::!l-'::::-J.ah:I~~:::"":......'__

K.R s
Chief Geologist
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7400N 25 metres
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Plate QR 84, Que River Prospect Geological

Legend and Colour Code .
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CENTRAL MINERALOGICAL SERVICES PTY. Ln;.o 3 0 3 8 Date 31 s t Ita rch J977

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)
IDENTIFICATION

206135

WEAKLY ALTERED

ItICROGABBRO
MACKIIfTOSH IIEC LINE
114251f GooOE

Date Received: 28.3 n

SECTION No. 20888DESCRIPTION

Job No. CMS 77/311 8
Reference Orde r No ]/22

Sample No. 206135
Nature of Sample: Hand sped men•
a. Hand Specimen:

Grey green microgabbro, K stain virtually negative.
r

b. Microscopic:

This is a weakly altered microgabbro.

The rock is porphyritic towards frequent subhedral grains (to 1.5mm, mean 750~)

of labradorite. These are enclosed in a medium grained groundmass of random
labradorite laths (500-200~) with disseminated granules and crudely subophitic
patches (to 500~) 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-llke montmorillonite (after 1orthopyroxene) are seen as
inclusions in clinopyroxene.

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

D. Cowan, B.Sc •

•
/



CENTRAL MINERALOGICAL SERVICES PTY. LTD. Date 1st Apri I 1977

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

SECTION No.

•
Job No._CHS 77/3/18

Reference Order No. 7/22

Sample No. 206136

Nature of Sample: Hand specimen

DESCRIPTION

Date Received:__2,-8. 3.77

20889

IDENTIFICATION

206136

HYPERSTHENE HICROGABBRO
MACKINTOSH HEe LID
11425N 6000B

a. Hand Specimen:
Grey fine-grained microgabbro, K stain very weakly positive.

b. Microscopic:
This is an essentially unaltered hlpersthene microgabbro.
and no doubt closely related to 20 135 but is of slightly
and fabric.

The rock is similar
different composition

•

•

This rock is weakly porphyritic towards pyroxene subhedra (to Imrn) and
clusters but overall Is 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
cryptopegmatltic feldspathlc mesostasis. The fabric is slightly ophltic
("doleritlc") 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 montmori I10nite
replacement of pyroxene is evident. No sulphideswere detected.

D. Cowan, B.Sc.



CENTRAL MINERALOGICAL SERVICES PTY. LTD.
""V""VJ'.V

Dale Ist Apr! J 1977

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. REPORT CMS ZZf3LHLOaill Received:._28_.~3-,-.~Z7~__

Reference.----9rde r No •...J..LJ:L.__ ..
Sample No. -.-10"'6""3....3u7 _

Nature of Sample: Hand ~i.men
•

DESCRIPTION SECTI0"l No. Z0891

IDENTIFICATION

206337

ALTERED, SHEARED

?L1THIC-VITRIC-

CRYSTAL TUFF
MACKINTOSH 1700. 6920B

•

•

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

b. Microscopic:

This is an extensively 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, (50~-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 chlorlte- 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. 50~).

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

D. Cowan, B.Sc.



~ CENTRAL MINERALOGICAL SERVICES pry. LTD.
\;;j~

Nature of Sample: _jlaruL~s'J:pleececC1immeenD...- _

Job No.. CMS 77/3/18_. Date Received:.---2..lL-lJ1. _

~V~V·.l: ..t
Dale Ist Apr; I 1977

IDENTIFICATION

206338

DEVITRIFIED ALTERED

SHEARED PORPHYRITIC

PITCHSTONE
MACKINTOSH 77301f 6925ESECTION No. 20892

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

DESCRIPTION

Reference. Order...Ha. 7L22..

Sample No.. __....2"'06...3;>;3,..8L-__•
a. Hand Specimen:

Grey brown altered sheared 1fragmental 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 500~, 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 (1amphibole, 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.

•



~

~'e>."y CENTRAL MINERALOGICAL SERVICES PTY. LTD.

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

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

VV~V"'.t~

Dale _---'-'Is"-,t~A,,.p,-,r-,i-,I-,-IJ.9L7L.7 _

IDENTIFICATION

206350

DEVITRIFIED ALTERED

PORPHYRITIC DACITE
MACKINTOSH 74001

6400E

28.3.77

------------

SECTION No. 20893DESCRIPTION

Job No._ CMS 77/3/1 ~ Oale Received:
Reference ~ Orde r Nr~_,__l!22

Sample No. 206350
Nalure of Sample: _Han(t~s"p",e",c"-,-i-",m",e,-,n _

•
b. Microscopic:

This is a devitrlfied, 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
simi larly 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.

•



~ CENTRAL MINERALOGICAL SERVICES PTY. LTD.
~,

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Nature 01 Sample: _---"H"'alDnllld--"'.sPJpe"'c"'oulmeDeInL _

Sample No__.......20"'6...3...S....I__

Date __I:-:s:..::t~Apt::r~i--,I_.:.:19~7,",7__

IDENTIFICATION

206351

DEVITR/FIED, ALTERED,

WEAKLY SHEARED

PORPHYRITIC "DACITE"
MACKIHIDSH 6600E 1400H

28. 3. ZuZ'---- _

SECTION No. 20894DESCRIPTION

Job No. CMS 77/3/1 ~u Oale Received:

Reference_.D.rdeLJu..--lL22. .__•
a. Hand Specimen:

Grey 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 (50~ - 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 felsiticlanhedral
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" (eg. 01 ivine) were xenocrystal.

D. Cowan, B.Sc.

rlllJ "~65L

•
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~ .CENTRAL MINERALOGICAL SERVICES PTY. LTD.
't.J U '" v J: .l

Date _-,,3l!-r~d--,M!:!!agJYL-..!1.J.9L7L7 _

28. 'L.J-77I------

•
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. CMS 77/4/18 .Date Received:
Reference Order No. 71~ _

Sample No. 206349

Nature of Sample: Hand sped men

DESCRIPTION SECTION No. 21058

a. Hand Specimen:
Grey white/dark grey fragmental rock, K stain positive.

IDENTIFICATION

206349

WEAKLY ALTERED
IGNIM8RITIC FLOW
BRECCIA
MACKINTOSH 36001 4520B

•

b. Microscopic:

This is a devitrified and weakly altered flow- or autobrecciated ignimbrite of
potash dacitic (ie. trend rhyodaciticl 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 amygdaloldal with disseminated cuspate quartz-clay
Infilled vesicles (to lmm). Very fine cryptocrystalline K-feldspar (1adularla)
semi-pseudomorphs of alkali feldspar mlcrolaths occur In some areas of the
groundmass. Some areas of these clasts are clearly tuffaceous with recognisable
flow llneated microshards (rarely > 20~) which are locally restricted to discrete
elongate/ovoid clasts (to lmm). 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 (albltised, mean 250-300~) 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 •

•

•
D. Cowan, B. Sc •



~~ . CENTRAL MINERALOGICAL SERVICES pry. LTD.
~i

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

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

Job No.. CHS 77/4IJfL_ Date Received:_.........2...S.....,,4L.47...7 _

Re'erence~.nler No. 7129

Sample No. 206348

Nature of Sample: Hand Spec imen

VV'-J''- .L"-f

Date 3rd Hay 1977

IDENTIFICATION

206348

DETRITAL 1 PICOTITE

MACKINTOSH
64001 7430BSECTION No. 21059DESCRIPTION

•
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 100~) comprising 0.2 - 0.5% of the rock.
Optical features (opaque to incipiently translucent 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.

Hinor traces of detrital zircon and partly leucoxenised brown rutile are also
present.

D. Cowan, B.Sc •

•



CENTRAL MINERALOGICAL SERVICES PTY. LTD. Date _ ....2"'Out j:Jh'-"'Haa¥-y_J..;!9;1.,71-.71-----

DESCRIPTION SECTION No. 21200

Nature of Sample: Hand specimen

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Sample No._---"'20"'6"'3x9"'2'-- _

IDENTIFICATION

206392

ALTERED RHYOLITIC TUFF

MACKIlUUSH 5930B
4950Jr

Date Received: 17. 5~.L.77L.-__Job No. CMS 77/5/21

Reference~ rde r No. 71 37•
a. Hand Specimen:

Very pale, fine-grained volcanic rock; abundant fine pyrite. K-stain test

negative.
b. Microscopic:

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 devltrifled and altered glass are interspersed with wispy subparallel

streaks of sericite-illite. Relict fine textures are vague but suggest shards

and other vltric 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 oxidlsed chalcopyrite.

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

sequence.

H.W. Fander, M.Sc•

•



CENTRAL MINERALOGICAL SERVICES PTY. LTD. Dale _=2~0t!:!h!-...!:M~a:Ly_"f!.o9u7J.7 _

Reterencs_ n rde r No 7l3L--

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Sample No. 206376

Nature of Sample: Hand spec imen
•

Job No... CMS 77/5/21

DESCRIPTION

_.__Date Received: _1L<ZLo.....5,~.4Z./-Z _

SECTION No. 2 I199

IDENTIFICATION

206376

SODle TRACHYTE

MACKIJI'l'OSH 5970B
498011'

•

a.•Hand Specimen:

Pale, fine-grained volcanic 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

trachyandeslte on the one hand or into a sodlc 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

occasional small quartz crystals, show subparallel flow-alignment and are set in

a groundmass of sericitised feldspar lathS, chlorite, ultraflne 1epidote 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 1ilmenite.

Apart from chlorite pseudomorphs, there

texture, which may be vesicle-fillings.

deuteric alteration.

are other ch lori te patches, wi th di fferent

Patches of granular epidote represent

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

intrusive, not extrusive.

•
H.W. Fander, H.Sc.



SECTION No. 2 1198

•

CENTRAL MINERALOGICAL SERVICES PTY. LTD.

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No. eMS 77/5/21 , Date Received:_...Jlu7c...,..5c.',J.7,J.7__
Relerence-.Jlr..deL No 7137 .__, _

Sample No........2>lQ....6~37t:.5'__ _

Nature of Sample:__.aHa..oUJd"-'s>jpe=c;.JI...meleLloc-- _

DESCRIPTION

'"' v u ....· ... "-
Date 20th May 1977

IDENTIFICATION

206375

SHEARED RHYOLI TE

(WITH BARITE)
MACKIlIroSH.

5977E
511011

a. Hand Specimen:

Pale, fine-grained, sheared volcanic rock. K stain test positive.

b. Microscopic:

This is a sheared rhyolite; it was probably mlcroporphyrltic and glassy, and has

a fairly complex 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 spherulltic bodies; they are more abundant in some

bands and are sparse elsewhere. The bulk of the rock consists of typical

devitrlfled 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, 1chalcopyrlte, and associated barite as lenses and clusters of small

crystals. This phase may nave been accompanied by some shearing and chlorltisation,

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

including the sulphides and barite.

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

H.W. Fander, M.Sc•

...



CENTRAL MINERALOGICAL SERVICES PTY. LTD.
'"'vvv ..... v

Date 20th May 1977

Nature of Sample: _---"HaiJJn"'d'l--!s>j:plEe»;c:.>i-lllme....n _

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Reference---'lrder No 7137---- . _

Sample No._2<Jo",6>.,;3>J7C,J3~ _•
Job No.. eMS 77/5/21

DESCRIPTION

._~._Dale Received:__il.LZ,;-5L -cJZCJ.Z__

SECTION No. 21197

IDENTIFICATION

206373

SHEARED, ALTERED

RHYOLI TE
MACKINTOSH.

6045B
52701

•

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 lensold 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 also

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 sodlc or even

perhaps dacitic.

•
H.W. Fander, M.Sc.



" CENTRAL MINERALOGICAL SERVICES PTY. LTD.... .J
\:::>;J'r

Date Received: 17.5 !....7L 7,-_

•
SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No, CMS 77/5/21

Reference-.-Jkder No. 7137 ..

Sample No. 206006

Nature of Sample: Hand sped men

Date _=.20::.:t",h,--,-,M=.aYL---,1~9.L7L7 _

IDENTIFICATION

206006

PORPHYRITIC RHYOLITE

MACKINTOSH.
Mt. Charter Line 3800E

DESCRIPTION SECTION No. 21 196

a. Hand Specimen:

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 microcrystalline quartz and wisps and streaks of

sericite. There are minor textural variations in the groundmass which suggest

• 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 cellular 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.

•
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CENTRAL MINERALOGICAL SERVICES PTY. LTD.

SAMPLE REPORT (Mineralogy, Petrology, Ore Microscopy)

Job No eMS 76/9/22 Dale Received:--,1",6l+J.9~7p.1.L- _

Reference Purchas. Order ,.No......--o7,..;]"'0"'8'--- _

Sample No._1...,8..lu l"'9""O _

Nature of Sample: Hand speet ...n

DESCRIPTION SECTION No. 136II

a. Hand Specimen:

D.rk. medIum-grained Indurated clastic sediment.

Date 27th Sept.mber 1976

IDENTlFlCAnON

183130

SHEARED. INDURATED

LITH I C GREYWACKE
MACKINTOSH Creek adjac.nt
to 2010N 53001

•

•

b. Microscopic:

this Is a mildly sh.ared. Indurated lithic greywacke. perhaps Incipiently metamorphosed.

The fremework consists mainly of slightly stress.d. angular to subangular. IrregUlarly
sh.ped quartz grains with an average size of 0.2 - O.]mm; there Is some preferr.d.

subp.r.ll.1 orientation of their long axes. Shreds and larger flakes of muscovlt•

• re f.lrly common•• Iso with preferred orientatIon. The lithIc fragments range

In size from O.3mm to ]mm, with occasional larger particles whIch are g.nerally fl.t

or platy; types Include mlc.ceous sIltstones. met.quartzlte. muscovite-quartz schIst.

fIne mIca schists/phyllites. and very oCClslonal ?mlcrodlorlt.s (rath.r decompos.d).

Thus the lithic gr.lns are predominantly low-grade metasedIments.

".vy minerals are Interesting. the main species being dark brown "chromlte" (probably

a chromlferous spine J) and leucoxen. aggregates representing a Itered limen Ite;

others Include .patlte and well-rounded zircon, and tourmaline (schorl).

The matrix/cement Is mostly pale-gr.en chlorite, with some sericite and quartz.

recrystallised and stressed. Quartz veins cut the rock. and there are quartz­

ch lorl t. '" led shears or fractures.

The components had several sources. The tourmaline and some quartz and coarse

muscovlt. were most likely from an "acid" Igneous source. The chromlte and ilmenite

h.d an ultr.maflc{-maflc} provenance. and the chromlt. occurs as Irregular. angular
graIns suggestIng a reasonably close source. The matrix chlorite (a pale Hg-rlch

v.rlety) could be from the same source. The mlcrodlorlte was from an Intermediate.

?mlnor Intrusive. The low-grade metasediments are from a regionally metamorphos.d

sedimentary sequence.
HtIoJ 1l1l11~~

H.W. Fander. H.Sc.
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DIAMOND DRILL LOGS HI &H2-2A
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Hole NO···MG .1 .Alt./ R.L. NIA .
CA

DRILL ELH~173RECORD
H f' Id ' TChlocltion ......Mt.•......l!.1:'t.!l.T ........... Property .;j,t...HL .....RtJ!.e.•.... District .;l!u!!!m~.ll, ..... Wi.l;;J;'./ill!.a o-ordinltl.4800N~4.290E.. Dlte ... ............. ....•..

Commlnced ......12121.76.......... ..... Conqaletad .........21/2/.16.... ... Core silINQ.. t.o... ,I. ......•. BQ...to BOH Bearing IM)........J1g9.~..... Logged .
Objective To test the central culmination of an IP %Recovery.......... Grid belring(MI ..S.45.~ ..... Dip .... 4~~.::.··::·:·:·

(fe) anomaly in attractive volcanics.
SURVEY DATA GRAPH DERIVED DATA REMARKS

DEPTH DIP BEARINGIM INSTRUMENT TYPE DEPTH DIP EARINGlM NDRTHING EASTING ALTITUDE

0 45 Ogg ~linometel' . 0 45 gg 4ROO 42QOOO 0.00 rn11~... c"","ov
ube conrpass

J2 42 110 ",.+~on SS 2S 4J 10S "-7QR Q7 4,07 Q, _17 '"
SO 40 lOS " 50 40 102. " A707 ~A A32~ 07 _n Q"7

80 JIi l04 " 75 ~7 1m A70~ n A"~ ,n _An AO

" " ,n JOO " 1nn " 00 " A700 Qn A ~,,~ Sli -~~ Q,

151 26.5 104 " 125 29 g7 "-7QS QQ 4JR7 Q,; _7'; ,;R

176 19.5 98.5 " 150 2';.5 QQ ,,-7Q,; 2R "-410 OR -QQ "

175 20 96 4796.79 4433.00 -98.17
195.5( 10 93.5 4798.18 4452.67 -103.46

I

I



r-U¥'J 111 ..

I r,o/('

~ 1""'1',.
I~ 10' "Vo

Trace
Cammon
Abundant
~.,,,

MINERALIZATION

Pyrite 507\ as veinlet
and occasional
irregular clots of mas
fine aggregates.

nUl. n. I··.......

Miner.liz.tion :

303054

GEOLOGY

PyPi
Mid to light grey, locally bleached
(weathered) fine grained dacite or
rhyolite lava. Flow banding is wary,
typically 30e to subparallel to the
core axis. Intermittent fragmental
texture is interpreted as ~­
breccia (e.g. 5.30 to 6.40)

DEPTH
m

25

Scm

Possibly silicified and sericitised.

CORf
REC'O

1.55

Foliation is typically 300 to core axis
is weak and is dominated by irregular
fracturing marked by quartz veining

2.95 «3mm) and pyrite veinlets.

3.00

0.65

3.10

2.30 1

• 1.00

12. Sheared grey lithic tuff with Note pyrite rich frap
2.00 sericitised (pale green), blue grey,

and pyritic fragments.

.%15 Massive vein yrite 71
2.40 5~7 ?DTL >PyP1 5.36

Light grey to buff locally greenish
grey, feldspar pOrphyry lava. Veinlets and dissemina
Pale green sericitised phenocrysts to tions of pyrite occur

1.65
lmm occur densely in a sericite- throughout averaging 5'
carbonate rich matrix. possibly 7\ locally.

A strong foliation (streaking of
feldspar) is developed at 30-40

0
to

1. 70 the core axis.

20
The unit is very massive (forms a marke
topographic ridge), and is the
typical Mt. Charter rhyolite as dacite
feldspar porphyry lava.

2.50•

.... U.AmUIWU Un'LL LUU
";)'

.~ Fe.ture: Bedding "'/~'" Shearing ,-
Foliation / Fault F"".,
Fro_nI- DI. Vein /'-
....1tIopI

q qUMI,

•
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MINERALIZAnON

, 'VI\" +

Trace
Cotnrnoo
Abundant
MasSive

Pyrite continues 5%
as veinlets and
disseminated crystals
("" Imm) .

Vein pyrite averages 10
associated with narrow
irregular quartz veins •

Pyrite ve1n1ng parallel
foliation at 25_300 to
ore axis, 5-7%.

Mineralizalion :

30305~)

LU'"

""......
quartz

.....I~......_....v .....

Sheori"'l
Foult

Vein

GEOLOGY

Rare narrow (~10cm-20cm) zones of
agglomerate may be flow tops - viz .
26.90, 30.00.

Occasional quartz veins occur at
900 to the foliation •

FOliation is 400 to core axis .

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

FOliation (streaking of feldspars)
is 500 to core axis, some colour
banding may be flow banding .

Beddi"'l
Foliatioo
FrOlilment ­
~.. • 1I'Ia9I

o

45

35

.8{j---------------PvII4-~

OEPTH..

30

50 Below 53m irregular silica filled.

•00

. 30

.00

CORE
REC'O

. 00

.00

. 00

.25

.80

Irregular fractures are lined with
3.0 pyrite and quartz.

.00

1-_",,3.75
Feldspar porphyry lava continues, pale
cream, greenish to buff, light grey..

...
Fealure:

•

•

•



1.00

I r\('I{...

~ .e-'),

I~ 1.1 "I/t')

"> toll'Yo

MINERALIZATION

Troce
Common
Ab<lndont
Monill8

Pyrite 5%

Veinlets and rare
massive veins of pyrit

Pyrite 5%

Hole NO IMe 1

Minerelization :

303056

"'I

.,
F.......
-1 ..........

, q 'luana:

DIAMOND DRILL LOG

Sheorifl\l
Foull
Vein

GEOLOGY

5cm

as previously rare breccia and
agglomerate zones may be flow tops.

Irregular quartz ve1n1ng is present
throughout, traces of barite become
apparent below 65m.

Bleaching and oxidation has occurred
adjacent to some fractures.

This lava is massive and is only along
irregular fractures.

Zones may be matrix silification
coincident with lava solidification,

eeddifl\l
Foliation

Fro9ment ­
aiD .ahopt

75

55

60

DEPTH..CORE
REC'O

3.05

2.00

3.00

The unit continues as massive feldspar
porphyry lava, with occasional narrow,

3.05 (lO-20cm) zones of breccia(agglomerate)

70

3.00

3.00

2.75

3.10

.0;1.
Flature:

1---I~65

•

•

•



Page N° 4

I '\ "<,Troce
Common
Abun_t

Mossl\le

MINERALIZATiON

Pyrite 5-7%, trace
disseminated galena an
sphalerite, particular
with barite veining.

Traces of sphaleri te all
galena with pyrite
veinlets, also with
barite veins.

Fine pyrite with barite

Hole NO I Me 1

Mineralization:

303057

DIAMOND DRILL LOG

Shearing
Foull

Vein

GEOLOGY

Lithologically identical with above
but more heavily veined with quartz
and barite, the. latter locally 10%.
Base metals are also evident.

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
veins also occur at all angles and
cross cut each other.

Barite veining is possibly later than
sulphide and silica, but this may be
a post depositional remobilisation.

Lithology is feldspar porphyry lava,
possibly crystal and fine tuff locally.

Foliation now 60 0 to core axis.

Beooil\lJ
Foliation
FroQment·,i,. a.1hope

9

95

85

Pale grey to cream, sericitised
100 carbonated (?) feldspar porphyry lava.

DEPTH
m

CORE

REC'O

3.0

3.00

3.00

3.00

3.00

3.00

3.00

1.95

~:li Finely bedded barite 7D~ .to co=..axis........
0.60 Major quartz vein 40 cms ---

Feeture :

J--l::l7.o'l}---

1--1... 80

."~UIIUU

5
"'

•

•

•



I II "fc.
~ l.li?,..

I~ 1..1 "~O

MINERALIZATION

Disseminated pyrite,
galena, sphalerite (loci
ly 2-3%, combined sph.
galena)

Traces of galena
sphalerite in barite
veins.

Disseminated sphalerite
and galena throughout,
with pyrite veining
5-7% locally 10%.

1161---------
Pyrite 3-5%, no apparen1
sphalerite or galena,
except with barite at
119m. (lOcm zone)

Mineralization:

303058
""F'....
A'_

I'" q quOltz,

DIAMUNU UnlLL LUb

GEOLOGY

Shearing
Foull
Vein

Rare barite-carbonatee?) veining.

Foliation is 500 to core axis.

Barite ve1n1ng is common to 114m, then
more rarely and with quartz-(carbonate~l

below approx. 116. 80m. Massive 10cm
barite band (foliated or bedded at
119m) •

eeddin9
Foliotion
Fro_nl.
.....u.ape

20

23.'11'-__ ---- --- ---
Fine grained feldspar pOrphyry lava(?)
veined by barite and pyrite.

DEPTH

"'
CQIl.

AEC'O

115

Lithic tuff becoming agglomerate below
117. sam approx. Texture locally
destroyed by sericite alteration, and
quartz-carbonate veining.

Foliation, vein orientation and frac­
turing tends to be 50-600 to core axis.

Foliation locally strong at 40-450 to
core axis.

112.~---

2.90

3.00

3.20

3.00

3.00

3.00

3.00

fllture:

1---4-11

03 Zone orinteris'e [ZS\T'6arite ve1mng('t) /,
lithology as above, feldspar porphyry ,;

~~~04 lava or tyff.

05 As above, less intensely veined with
barite (5-10% of total), the
lava is locally brecciated (probably
tectonic deformation? rather than
autobrecciation?).

,~,.

•

•

•
125



,'b ·au DIAMOND DRILL lOG Hole NO I Me. 1 ... ...
-~

u

...,
fe.ture: Beddin9 ~/-:;;; Shearing 4f1r Min.r.lizltion : Trace I '\ %

Foliation / Fault F.... <:omrnoo 5 I"~,...
FroQment - D~

Vein / t cotbonate 303059 Abundant l~ bt1'Vo
Itia .. aftopt

q 'Itlarlz
Masaiv. :>bU%

CORE DEPTH
VI

~I IDE:THGEOLOGY MINERALIZATION• REC'D .. LOG

Barite veins and bands are present
throughout. Zones up to IDem of

2.B5 massive barite with foliation (?beddin
or recrystallisation) parallel to the
cleavage.

SUlphide contact declh
to 5-7% (pyrite).

Pyri te 3-5% as veins al
disseminated quartz.

35. lHt---------

U73.lt-:----:-----­
Pyrite 10% as massive
irregular veins, commo,
with massive barite.
Disseminated sphalerit.
and galena occur, par­
ticularly with barite
quartz veins.

Barite veining common towards end
of unit.

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

35

3.00

3.00

3.05 30

I------ji="l 28 1--
Lithic tuff; greento cream sericite-
carbonatee?) rich fragments, occur in
a grey matrix. Scattered fragments
light grey lava.

Foliation (cleavage) is 450 to core
axis, the sericitic fragments have a
characteristic shredded appearance.

•
3.00 /,/,(

139. 36

40
Pale blue-grey agglomerate of fine-
grained dacitic(?) feldspar porphyry
lava. Sericitisation of feldspar is

E
apparent, but the bulk of the rock

0 3.00 has a siliceous aspect. The fragments ~

'" are generally light grey, the matrix
dark blue grey. There are rare quartz
veinlets only. /

--- Pyrite continues 3-5%
43 ( fine stringers and

3.00 Sheared, yellow cream to light grey disseminated euhedral
45

lithic tuff-agglomerate to agglomerate sub-hedral crystal (L
mixture of yellowish and light grey in the rock matrix.
fragments occur in a grey matrix, much
veined by quartz and variable quanti tie• of barite.

1.60

Alteration is sericite-carbonate(?)--
1. 30 silica(?)

Cleavage is 55 to 600 to core axis.
Rare disseminated
sphalerite and galen

Shearing is most intense between 146.68 ~

50



Pyrite increase to
7-10% as narrow veinle
(?5mm), as halos to ro,
fragments and as
disseminated crystals.

Pyrite 5-l0~ as veins
parallel to the foliat
commonly bifurcating.
Veins vary from 4- lmm
to 2-5 ems.

Pyrite is 40% from 168
to 168.90 with barite
veins, similarly from
175.29 to 175.92. Els
where, vein pyrite
without barite locally
attains 30%.

and 152m with much broken core and
probable faulted zones.

Between 152m and 161.08, the rock is
competent, with yellow sericite-carbon
ate rich fragments after feldspar
porphyry (to Scm) and a mid to dark
grey matrix. Foliation (cleavage)
continues at 600 to core axis but is
not as marked a parting as previously.

There are occasional barite veins
parallel to the fOliation.

Zones of foliated uniformly macro­
textured rock alternate with zones
where close packed fragments are
apparent.

These are typically 42cms but some are
up to 10cm.

Shapes have been modified by shearing
at 700 to the core axis, pyrite veining
is quite common.

65

60

2.55

3.05

3.00

3.00

3.00

2.95

1.80

3.00

175

Barite veins occur sparsely throughout,
but locally attains 5-10% of the total

2.85 rock, viz 168.40 to l7l.40m, and
175.50 to 176m.

~-,"" 55

.~ DIAMOND DRILL lOG Hole NO IMl. , PaQe N° 7

Feeture: Beddi"9 ~;;:: ... Sheoriflg 4' Mineralization: Troce I '1 %

Foliation ......- Faull ./ tamrnon 5 1'1~,
~

Fragment- D~ Vein ;t, ......... 303060 - J~ N: )'Yf)

Ii•• ttlope
CI qUGrfl

.....i.. >blJ%

CORE D£PTH GEOLOGY i ~:TH MINERALIZAnON
RECiO m

I--~~"I.j",..---------------I
DTL/PyPl

Pale grey fine grained lava or tuff.
Feldspar phenocrysts (sericitised) and
faint crudely lenticular forms «2mm)
visible at x 10 su.g~st this rock may
be an ash flow tuff or tuff-lava. -­
Dacitic feldspar porphyry (vitric?)
tuff-lava. Petrological specimen
collected at 187.50m (No. 183301)

•

•

•



80
2.90

181. t~e~~i-;h
-.'-- ---..-- --- ..---- "i'yl't---
yellow to grey sheared

sericite tuff-agglomerate.

2.95 Cleavage is 650 to core axis.

Probably an altered variant of the
adjacent rock type.

85

• 3.00

r',
f ~o/('l

5 '''%
,~ hi \'Yo

>"0%

MINERALIZATION

Troce
Commo<1
Abundant

Mou,;ve

Pyrite circa 5% as
vesicles and dissemin
crystals, rare veins t

lcm below 180m.

Pyrite occurs as vein
asrare disseminated
crystal aggregates
(.<'-lmm) typical 3-5%.
patchily to 7-10%.

187

75. 9
175. 2
76.nn-----

Mineralization:

303061

DIAMONU UHILL LUll

S/leoring
Foull
Vein

GEOLOGY

Patchy sericitisation of some fragment
occurs below 178.50, imparting a
greenish colour to the unit, shearing
. 600 .IS more apparent at to core aXIS.

B.~~jnq

Foliation
Frogment­
siu ...hDpl

187. 4 DT :> y-l
Light grey feldspar porphyry (vitre?)
tuff-lava, brec~iated, with dark grey
colouration alol,'; pyri tised fractures.
Foliation, possibly sheared out flow­
banding or tuffaceous bedding is 45

0

to core axi s .90

DEPTH

"'
CORE
REC'O

3.00

2.80

Feature:

•

,.

Some narrow sericitised zones occur.

3.05

Petrological specimen at 187.60
(No. 183301)

•
1. 55 195

195.
END OF HOLE
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tiM DRILL HOLE RECORD Alt.! R.L. ......N/A............ Hole NO ..MC..2........
Locetion... .M1; I. .C.!!<\r.:\:.~.r. .......... Property .Hat....Riv.eI...EL...l!i'731!istrictTasmania...Aust:rali.a Co-ordinate.. :4<i.\l(l!'!.•.. 4~~.QE Date " . .... -
Commenced ..'47JU7.f!................... COmplet.d2.7/.2/76................. Core size NQ to .3.'5l\l.. _.8.Q.to E0ltle.ring 1M I...Q9.11~·:·o· ......... Logg.d ....................
Obj.ctive To test base metal soil geochemical " R.covery . Grid bearing 1M) ....8. 04~' 0" 450

anomalies adjacent to a baryte vein in altered volcanics.
.. ....... . .. Ip ... ......................

SURVEY DATA GRAPH DERIVED DATA REMARKS
llEPT" OIP BEARINGlM INSTRUMENT TYPE. DEPTH DIP URINGIM NORTHING USTING ALnTUDE

n AC naQ rH n AC OR A"nn nn A70n nn n nn
tube comuas

A~ Ae e lnA e I ~. -. "" 7e Ae 1nn Aeoa "7 A~n7 "7 _17"R
70 Ale 1n~ e " <;n AA <; 1 nn. <; A,aa.An 4"7, 47 -"'.71l

109 42.5 104.5 " 75 42 99.5 4599.06 434".62 -52.40
145 31 97 " 100 42 100 4598.74 4362.20 -69.13
lRA 7A 00 e " 17, ~a , 07 e Aeall "7C A ~Ql 1 ~ _QC -'Ie

1en "0 o~ e ACOO oe AAn, cc _nn,,"
175 25 95 4601.68 4423.64 -111.11\

187.4 24 96 4602.32 4434.90 -116.32 Rnd of hnl ..

Note: Stadia ni ck un +,.., ~~ 11 a~ ~~+ -lnn.
Collar chained onlY alon" cut
line.

,
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~ 1"9'"
j~ ,.P' 'If)

"::Joov'1o

MINERALIZATION

Trace

COmmon
AbondQnl

Massive

Pyrite vbible 3-5".

Oxidised

Hole N0 IMe L

'-23

Mineralization:

303063
VISUAL. J ~ DEPTH
LOG~ i m•

E

)
~

I 0-

F-

&-

-

F-

E

E--

~

E--

l
~

-

0-

F-

e-

-

'-

~

F-

Ie-

&-

'-

Oxidised orange, feldspar porphyry

agglomerate; original weak chlorite

colouration patchily visible. Very

broken, rubbly core.

grey-green feldspar porphyry agglolll
__.____ . -- Brate

As above but fresher, feldspar pornhyrv
agglomerilte. Partly altered andesite,
very broken and locally pug. Note
substantial core losses.
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MINERALIZATION

, 1Y'L "

Trace
CQrnrnan

Abundat1l
Ma5s,ve

Mineralization:

nUl. n.

303064
'"F........

/I' ...­
,. q quortz

DIAMOND DRILL lOG

GEOLOGY

S/JIOring
Fault
Vein

FAULT ZONE. Lithology as above,
rubbl6 core with pug. Locally cleaved
at 40 to core axis.
Alteration is sericite, so that the
typical AP character veers towards
PyP1.

Blddi"'l
Foliation
Frogment·
Ii• • 1hlIpt

DEPTH..CORE

RfC'O

0.9

~-
Feeture :

'coo il i DE:TH

1--+-+--------------4-.-•

48.5:~-

Pyrite 15-20%, netw<

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

Pyrite 10%, locally
as disseminated cry
stringers and veinl

1.3$----------

NQ reduced to BQ at 33.37m.

Alteration increases below 34m.

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 ems)

30

3.00

40

2.50

1.20

2.30

2.80 45

4.10

t--f. 34..F-----------------!
~~ Gradational contact, to PyPi (>A

2.00 sheared sericite rich lithic tuff
to agglomerate. Fragmented texture
only locally distinct due to cleavage

1.05 at 25-350 to core axis. Patchy
penetrative weathering is indicated
by brown and light cream zones adjacen

0.90 to fractures.

Texture as above (agglomerate) but
colour is distinctly yellow-green.

50 (due to sulphide?1' i

~ 1.60
on

•

•



\oV'r " ..- DIAMOND DRILL LOG

~" Feeture: Bedding ~;:::,. S~ri"'l .I'
Fohation / Fault F/.,
Fragment- D~ Vein /: ""b..."

.iUla..~
quOlfI

COllE DEPTH GEOLOGY
REC'O "'•

1---1;58.4 --------

0.60

Page NO 3

I ~o/(l

~ 1"1%

I~ t~ 1'1'0

>bl.!%

MINERALIZATION

Troce
Common
Abundanl
Massive

Pyrite 5%, disseminated
crystals and aggregates.

Hole NO I MC 2

0.6t1-----------

Minerllizltion :

303065

Gradational colour change to light
mottled grey, sericite-carbonate
altered, sheared agglomerate, with
occasional carbonate veins.
Cleavage is 300 to core axis.

60

55

1. 75

2.45

3.05

2.95

•
(

2.8
1,'1.----- I

2.95 Agglomerate, - yellow-green fragments
in a carbonate-barite(?) bearing (

I

matrix; a minor grey chert. ,
350 ( c

65
Cleavage is to core axis. I

Fragments display 'spotting' of
sericitised feldspars and pyrite I I

3.00 (

E crystals.
0

'" 65.70 ---- --_._--- ----

Light grey mottled feldspar porphyry
!
"j'.

agglomerate, rich in carbonate, with /
sericite and some silica.

,.
I

3.00 (
The fragmental texture is only just
apparent. The spotting, due to \
feldspar phenocrysts (to 2mm) is quite

70 marked.

lAO
------ -~---------- DTL?• 2.95 Light grey fine grained feldspar .

72.3 Y
Light"to mid grey carbonated lithic
tuff to tuff-agglomerate, (

becoming heavily sericitised downwards,

2.95
particularly below 73.70.

7

3.50'1-----------­
Increase in pyrite to 7%
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Pave N° 4

I . ';%

5 1",%

l~ ~ 1'1'0

>bU%

MINERALIZAnON

Trace
Common
AbundOlll
Massive

Trace pyrite only with
leached, bleached faul
zone.

and stringers in the
(rather limited)
groundmass. The sUlph'
contact is patchily up
30% and down to 7%.

Pyrite 7% as matrix
stringers.

P

Hoi. NO I Me 2

9.U---------

84. 6,-------­
Pyrite 3-5% as veinlet
(<: lmm to 5mm)

97.~-------

99.(:/5"-------

Min.r.liz.tion :

303066

".,
('

/< .
, J

".
F/... ", -.r q quortz

DIAMOND DRILL LOG

SheariOQ
Fault
Vein

GEOLOGY

Colour changes to dark grey.
Fragments become close packed suggestiv
of lava-breccia; internally some are
light grey, indicating an original
DTL character.

Some bleaching(?) occurs adjacent to
and within the Fault zone (below)
within the light grey fragments
sericite feldspar phenocrysts can

. PyP1/DTL
Ll.ght grey feldspar porphyry' .
lava to lava-breccia (locally), with
variable carbonation and
sericitisation.

Fracturing and carbonate vel.nl.ng
appears random. There is minor
barite veining .

Be<ldill\l
FoIia!i""
FraQment·
li....nop.

95

-dr------------I6.

DEPTH..CORE
R£t'D

3.00

3.15

1.15

80
0.•-

1.60

0.60

Bleaching and iron staining is
common marginal to fractions.

4 • .,ft---
84 be seen.

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

FAULTED ZONE, bleached, broken
core, intermittently sheared and
puggy.

Foliation, indicated by alignment of
sheared feldspar and by cleavage

1.25 (locally) is 30-350 to core axis.

2.85

2.70

F••tur. :

3.05

90 Pyrite veining gives rise to PyP
~--~ characteristics (blue-grey to white

mottling) .

1----£o7.6,!'- --1

Yellow-grey sheared agglomerate PyP1
or lava-breccia. Schistosity is 45

0

to core axis. Alteration is sericite
rich. Fragments have grey margins,

9 ."i-------...-'tmoc-ro"Trt".......,..,..---,..--l
100 • PyPi/DTL

g
'"

•

•

•



I ~ 0/0

~ l"~,

l~ t\( I'YO

:> .,0%

MINERALIZATION

Trace
Common
Abundant
MassIve

Pyrite continues 3-5%
locally 7%.

Trace galena with
barite zone.

Pyrite 3-5% locally 7%
as stringers and
veinlets.

Pyrite 2%, disseminated
crystals.

122~>----------

Mineralization:

303067

"'1"1.1'011'__

Shearing
Foull
Vein

GEOLOGY

Foliation is 400 to core axis.

Pale grey, weakly sericitic, siliceous
dacitic(?) lava, and lava-breccia, of
close-packed fragments. The matrix
is veined with pyrite and white
carbonate-barite.

Yellow-green to grey feldsparePorphyry
agglomerate, sheared at 35-30 to
core axis. (

FAULT ZONE, minor pug, broken core,
rock type change to mottled grey
sheared, sericitised, carbonated
agglomerate, probably altered variant
of adjacent rocks. Patchy carbonate
]lei ning-is_.p.res eDt

Colour varies from grey to yellow-grey, ,
locally orange. Altered (carbonate?)
feldspar phenocrysts (to 2mm) occasion- I

ally visible, with some fragments of
agglomerates. Core is sheared,
rubbly between l23.llm and l26.84m.

Sedding

Faliotion
Frogment ­
~D"'~

DEPTH
m

10

COftE

REC'O

3.10

2.05

3.00

0.85

120

1. 70

2.95

2.50

.....
feature:

1--4:109. -S Pypt
11 Zone of barite-~arbonate.veining,with!

1103 --H'aeeS of stllph1de Q.tll-.hgested roelh-- I' ;
Sericitised, sheared, siliceous, lithic .
tuff, much veined with carbonate and
barite. Cleavage is 400 to core axis.

0.50
112.

1. 70

115
115.

E 2.30
u

'"
18

•

•

/

1.60 125
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I~ f>(l'Yo

>';0%

MINERALIZATION

Troce
C<lmmon
Abundont
Mau'Ye

Pyrite 5%? with
traces of galena.

Pyrite 7~lO% as veins
and stringers, massive
where shown.

Pxri te 65- 70%.

Pyrite 2-5%

"0'1 NU I ML ,(. I PClQt NY b

22.~ _

32. fW---------

41.tu-------__

Min.rllizltion :

t I

DIAMOND DRILL LOG

Shearing
Fault
vein

GEOLOGY

Zone of FAULTING AND SHEARING. Muc
cleaved cors with some narrow pug
zones at 50 to core axis. Refolded
cleavage discernable at 144.80.

Lithic-tuff agglomerate PyP1>AP
of dark grey-green feldspar porphyry
in a light-grey carbonate rich matrix.
Fragments (up to 10cm) are 50% of the

PYPl
Greenish grey, strongly deformed
(sheared) lithic tuff or agglomerate
of sericitised feldspar porphyry with
narrow barite~carbonate veins. Cleav­
age is 500 to core axis.

** bleached within the faulted zone,
with carbonate-barite?? veining
irregularly.

33 20
Cream lava-breccia?lithic PyPi7DTL
tuff of carbonated feldspar porphyry,
with blue-grey colouration developing

13 along pyritised fractions.

27.~---------------l

Il£I'TH
O'

1.6

COR£
REC'O

3.0

2.80

1.10

1.40

F••tur. : BeddinV 4";

Foliation /
FrCl9'J'8nt ~ D~.........

.2.00

l---fl36.,lbb.Q.Q--------------1
1.20 Sheared sericitic lithic PyPl

tuff, valYing to agglomerate. ~a~

5
'"

•

•

1.20

0.75 144.
145

•

0.30 l4-l....2i.!!0 _
Agglomerate - as above, but PyPl>AP

0.50 fragments are green (sheared chlorite)
in a gray matrix, which is variably++

of £au 1ted~at 144 SO.

++sheared and sericitised. Yellow nar­
row carbonate veins are common. Green
fragments least sheared show carbonat-
ed(?) feldspar relicts.

2.20

oFOliation is 60-65 to core axis.

3.00

150

(
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MINERALIZATION

Trace

Common
Ab<mdonl
Massive

Pyrite 2%

Pyrite 2%, patchily
10%

Hole NO I Me 2

-

E-

E-

Mineralization:

303069

GEOLOGY

150.00 to l52.00m intense carbonate
veining.

DEPTH
m

CORE

REC'O

2.97

VI:, il
~=+--+--------

~~~
..~~

/[:;SIS 2, ".. . _. .. _.~. ;%:~
Mid grey strongly sheared, PyPi ~'

lithic tuff to agglomerate. Shredded .~~
sericite fragments at 75_800 to core j
axis occur in a light grey matrix. The~
fragments are pale cream to greenish. ~

'" I:/';<54. n_ PyPl/AP jv
1. 35 :-155 Dark green agglomerate of

patchy leached, carbonated vesicular(?)(
andesite, with sericitised feldspars. V
Foliation is 450 to core axis. ~

•

~ ...... DIAMOND DRILL LOG
C)'

Feature: BeddinQ ,;;' SheoriOQ .,
Foliation / Foult F/,
FroQment· Vein /: ""......

D~ quortl
tile .'hQpe

/

, ,

/,

,
,
,

,
,

, .'.

-(
Agglomerate. Pale cream fragments of
sericitised, carbonated feldspar porphyr l
are set in a blue grey matrix of
sericitised carbonate. Fragments
range from <2mm to 10cms.

Folation (alignment of small fragments,
and feldspars in large fragments) is
45

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

;...165
65. :0'"

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 l67.70m (183303)

;I58. ~O-..-···· -_.
'- Sericitic fragments in a blue- PYP1/DTL?

grey matrix - lithic tuff. Fragments
are 25% of total •

...160

.98

1.05

3.05

~. 10 '-

;­
~.04

•

.97

'-
..•

168.88 ._. ~ __ . . .__.
E- f;k;nti~l wit'h p~nu1timate unit.--_.-

~~~lomerate of pale cream seritic-
_17C~arbonated feldspar porphyry fragments

'n a blue grey matrix; less matrix than
'- ~n previous unit. Pervasive pyritisa-

Icion along planes parallel to foliation
(450 to core axis) gives rise to blue­
~rey and cream wavy striping of large
~ragments. Rare barite veins.

,
1/
i;. /

~68.lii,vT--------­

yrite 10% as matrix
veins and stringers.

E­
3.02

'-

174. 5
-17~ AP'!

1/1
/',
( (
i/

:-­
l74.6l;

;.. Pyri te noiapparen



nUl... I II\...., L.DIAMOND DRill lUb ,
~ ~

Feature: Beddi"'l ~;;;;..- Sheorj"'1 "'" Mineralization; Trace , '1%

Foliation /' Faull F/ Cammon 5 l"'~~.-
FroQment~ Vein /' ........ 3030'1'0 Abundant I~ N;I'>/O

D~ q qllortJ'
aiR allhGpe Massive :><>0%

CORE D£PTH GEOLOGY V'=il I CE:TH MINERAliZATION
REC'O .. ,

1/ :\ ~Agglomerate, of pale yellow-green /
:- carbonated sericitised feldspar-por- ;.

phyry. Foliation is 450 to core axis, r-...
:- indicated by elongation of fragments 1/J '-

3.00 and streaking of sericitised feldspars. i~

:- There is a progressive increase in the

SI
'-

number of dark green fragments with ~

:.. white and off white feldspar phenocryst '-

3.0 ij These fragments show brown-yellow J
I'- l8( alteration rims and completely altered

"'
:...

ghosts of smaller fragments are
1'7 Vvisible between the larger fragments.
~

~

The rock would appear to be an
bandesite feldspar-porphyry agglomerate

~showing progressively less carbonation ~

down hole. '",

ft ~3.00 :- /

;- (~ I =--

;.-185 !~ ~ =--
Specimen at 175m (183304) .

3.00 F-
Specimen at l82.75m (183305) ~f-~

I:-

The fragments have smoothed out lines. 12,l:- =--

"" ~187.140
:... END OF HOLE :...

F- =--

'- Note: The petrological problem "-

presented by this hole is the
I- difference (if any) between the c.

cream sericitised carbonate rich
feldspar porphyry agglomerates and F-
the carbonated andesite feldspar

:...
porphyry agglomerates.

I:-

Specimens sent for thin section ;;

F- 183302 - 183305. =--

;- ;-

:-- :...

c. '-

F- l:-

F- =-

... :...

•

•

•



• 303071 •
a- DRILL HOLE RECORD tffl~l

Alt./R.L....~..................... Hole NO ..H.~~.............
Locetion ...J:lII:~:f~"~.Il ...Il.~... ." ..._ Property ...~~.!!.~ ... ~~!I3. ...._... District ....T.'&.lI~~lI:L .~l1.~~ia. CD-ordinate.. 62<X>.1I:.}~~! oete ~0:t"",1)e.J;' }.9.~~

Commenced ... ~9.~.l,~.~l,n6...... ..... Completed ....?T·.l,<>.~.:L.n~ .._. Core .ize.. II:~1;~l)~~~.II ... Bearing (MI.. 9.!l.9.~o",!"""".- Logged~o-II~~ ..
Objective Target vae an IP anoll&ly located at the contaot" Recovery .............................. Grid b..ring(ML~...4'-.~ ....... Dip .~~ ...........
o:t vesicular andesites and blaok carbonaceous shales (Que Rher Slate).

SURVEY DATA GRAPH DERIVED DATA REMARKS
lIEPTH DIP BEARING!M jifUMEIlT TYPE DEPTH DIP BEARINGlM NORTHING fASTING ALTITUDE

0 50
v

099 10000.UJ;S 0 50 099 !)200.oo :5450.00 0.00

- - ~1m67,~rll 2'5 'iD.c; loo.c; 61qq.72 '346C;.Q8 -lQ.22
"IDII &;1.00 10&;. C;O ~"",~~r 50 51 99.5 6199.44 :5481.80 -:58.58

60 '51.'5° 104 " 75 51 100.0 6199.24 :5497.5:5 -58.01

!O 50.0 105.5 " 100 49 100.8 6198.78 :551:5.59 -77.16
120 47.0 106.5 " 125 47 101.8 6198.05 :5530.30 -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 :l1Id o:t Hole.



,1.5%
5-15'/'0
15.60%
>60%

Trace
Common
Ab\.IldcIlt
Maali..

Hole NO IH.l

Mineralization:

303072
",""...

Jlc ....­
r q quartz,

DIAMOND DRILL LOG

Sheori"'l
Fault
Vein

Beddi"'l
Foliation
Fraoment­
aiM ......

Feature:

COftE DEPTH GEOLOGY "='11 JDE:TH MINERALIZATION
REC'D ..

1/
~

Massive black(garbopAeeouS) slate. /1 r; Slight brown discoloura-
"-

Pine ~ <: 1 mm) 1aIIIill&Z' beddiag ullifoEmly
/ ~ ~ tion ,.ay be due to fine

310 at 55 to core axis to 30 m thea 60 • V,
pyrite « l~)

:-

Below 25 m the rock is less weathsred
~nd beds up to 1 cm thick are discernibl II
~ue to a slight variation in grain size

'-

·95 (mud to fine Silt) fine mica is present
( .,I

c ~hroughout. /.

I
E-

~here is no cleavage but several joint

"5 planes are evident at both low and high E-
~les to C.A. with several strike 1/ Dissemiaated pyrite on

pr1entations. joint surfaces.
200 =- 'l- E-

'I -"-

"- , "-
I;

I/' Eo
385 E- 1\ E-1/

1\
,...10 ;-

1/
/

,... , :-

:- / ,..
:la5

t--
//

,..
~

:- F--

'"
295 E-15 ~ E-

~
'\

"- "-

Co ~ :-
\

2>75 Co ~ =-
;, Rare 1-2 mm beds of

:.. , I i ;- pyrite parallel to
bedding in shale •

... 20 ;-

r; ;,

340 '-
22.00 - 24.00 m Zone of jointing

'-

parallel to core axis, with fine It
Pyrite on joint surfaces

:- (2 mm) quartz vein swarm. '-'r}
~?

E'
t-- E-

21)0 :- I E-
~4.25 Elongate pellet of</

W massive pyr1teparallel to

•

•

•



.1-5%
5-15%
15-60%
>60%

Trac.
Common
Abundant
Matli••

Holl NO I H.l

i DE:,"" MINERALIZATION

Minaralization :

303073
,-
,"...
", ­, q quortz,

DIAMOND DRILL LOG

Shearing
Fault
Vein

GEOLOGY

Iltddi"ll
Foliation
Fragment­
Ii.......

DEPT"..CORE
REC'O

Feature :

•
260 ,..

E-

215 ;. 30

Sample at 26.5 m for conductivity
testing.

b
\/

II
\

1\
1\ I

\
\;

/

/

25.b5 - 2 CUI aass1ve
pyrite band parallel to

=- ..ddiag.

28.50 - 1 em band massi
;- pyrite parallel to

bedding.

•
250

-

- 35

255 E-

34.25 - 46.00
Zone of very broken core and slicken­
sided fragments, sbme fine quartz
veining.

/

/
/

.

34.10 - 5 mm 'bed' of
massi"., pyrite, but
termiDated, occupies onl
i core. Appears to have
slumped into place, and
been surrounded by fresl
deposits of shale •

E-
oBedding locally 60 - 65 to core axis.

285 ,.

-40

Sample at 39 m for conductivity
testing.

210 E-

E-

1/

245 =- 45

285 '-

I

k
Sifty-zone, fau1ted-at46.55-;-5-ciii-pug. ""'IF-

Black shale:hi~te; b~dding than 1;:l1
previously colour uniformly black.
Bedding 50'0 to C. A.

Sample at 49 m for conductivity
testing.

=­..
E-

Pyri te on joint surface
also rare lenticles (to
3 mm) parallel to the
bedding.



DIAMOND DRILL LOG Hole NO I ft.l

.1.5%
5·15%
15·60%
>60%

MINERALIZATION

Troce
Canwnan
Abundant
Maolive

Miner.liz.tion :Sheari"ll
Fault
Vein

GEOLOGY

Beddi"ll
Foliation
Frovrnent­....-

D<PTH..CO/l£
REC'O

Fllture:

303074

v=11 i~TH
1-4-4--------------...j...,,...j:j2 i!4--I---------

1/>,
•

E­
245

265 =- Very brokea at 54.00 m. '-

... 55 sample at 54.5 II for conductivity
testing.

285

I

!/
"

:..

5 Pyri te 3-5% as dissem­
inations and aggreg9.tes
to 1 DIm.

59.9 - 61.5 II Coarse
iLggregates of pyrite to
5 I11III. Also some dendriti
pyrite aggregates.

,1.5 - 64.85 II Pyrite 2%
s disseminations.

59.10 m Flattened ball
structures in pyrite
with black shale centres

-

-

:..

J;I '-
~; c

I ~ \ -

"" -, r

Very !lrokea at 58.';0.

Sample at 61 m for conductivity
testing.

-

•
:-

90 -

'-

-

15

275
,.60

290

300

170

2';0 .

=-
;i;~~t~~~~~~datiOnal-contact- ==

Conformable contact gradational over 1
to vesicular andesite. Colour is green
with white spotting due to carbonate
alteration. Irregular veining of carbon~

occurs throughout. Minor grey quartz
veins have been noted. Vein lllargins are , ~

- occasionally pyritic.
Some carbonate zones e.g. 65.9 maybe
flow tops. Fragmental andesite is
immediately adjacent.
sample at 67 m for conductivity testing.

I---E'" 70 U i

,,)J'
:I

/,
'/

c- 0 I~
73.~rp contact at 30 to C.A. , ;'
,-74.~:-.~ypyritic, clWtt.fra~ntal at' ~ ~

Fine grained variably -si''''la'' an~esid.."

•

•



DIAMOND DRILL LOG Hole NO I H.l Pa90 NO 4

Minl,.lizltion : Trace 1-5%
CorMlon 5·15%

303075 Abundant 15-60%
Malai... >60%

"=11 i DE:T" MINERALIZATION

..""
.'.. J/c _

, q QUOr1l,

Shearing
Foull
vein

GEOLOGY

IleddinQ
Foliation
FroCJlll8fll. ­....-

CORE DEPTH
R£C'D '"

featura:

•

Disseminated pyrite
typically less than 1%•

5 P1rite up to 2% local
beds, and mud balls.-

-

Disseminated pyrite,
pyrite in quartz veins

-

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

-

~ Pyrite lenticles in
shale.

=- 9~.8 Galena and pyrite il
quartz vein.
Pyrite l-5%_-~s dissemi;

~ 75. 7 4 Pyrite 5~, bedded
~ 76. • sulphide i. chert

frapenta.

:..

94. 6..

;

i-j:"

• 1

-

70

295

265

290 ;-

140

300 _

250 ;-.90

'4U

-,v
.~ ;"2.'F. _ .. _

Cherty shale and chert. Mostly dark
grey in colour, some pale greenish, cre....
beds (5 mm), discontinuous pyritic beds
(1-2 mm) and pyritic mud balls to 1 CIII

E- have been noted. Bedding is 60
0

to C.A.
1---€'94.8~d.i,I!_la~ill!l.!" ,_ . ._ (

-95 Andesitic-dacitic !eldspar porphyry -~
"gglomerate (lava breccia) with a chert t

300 - matrix. Fragments are green (chloritic)
and light grey. There are minor quartz i J;
veins throughout. [y

98.62 - 98.85 m Laminated shale f
E-- wi th dropped boulders of /Lr

98. 2 andesite at upper contact. l;i~
250 98••e 15 cm ~rtz ~in at basljl. . . p,;~

~, '~ltered andesite ag~lomerate and coarse !7
: . ,'.", 11thic tuff: Fragment~ are typ~callY J [/I

., /'
1-::=-lC'~t ~1meDt!ll~_~!(l_C1a--o~pyr~c-chert.I~::;

50 -Car~on~ted ~~aloidal andesite.Veak
foliatlon at 470 to core ~18.

E-77. I,;.. .. . . -, :,.:;
'" n. IQ'J ...nC~ychert,!~~ntai~lo~1'6 <~ '"

carbonated amygdaloidal andesite. ---~,
Weakly foliated at 40 0 to C.A. J r
Occasional cherty inclusions, also ' ,i

_ irregular massel! (xenoliths). Fine carb)~.

1--~;.7&i ~~~;~;:-:o~e:o;~::~i~Y~he~t:upp;~I~~
81. 2 5 em is sedimentary breccia of pyritic I'" ~__ chllr:t L.__ ._ _ • . -- ------.------- ---

81.5 m Fault breccia of chert and
andesite healed with carbonate.
Balow 81.22 m sub-ophitic amygdaloidal
apdesite-basdt. Amygdules are not ! ~
COlllmon every 5-10 em and average 1-2 IIlJII :' tf
in size. The rock is dark gregn in I "

colour with a foliation at 40 to C.A. IP~

Dark grey chert bands gr incausions }
;- 85 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.

•

•



.1.5%
5-/5'/'0
15·60%
:>60%

MINERALIZATION

Troce
CoIM1on­Mao,ive

Holl NO IH.l

-

-

-

Minlrllizltion :

303076

DIAMOND DRILL LOG

Shearing
Fault
Vein

GEOLOGY

altered feldspars, also pale green
(soric1tised). Dark green fragments
may show slightly bleached rims.
Matrix material is typically altered
by carbonate and serieito and varies
from ",hite to pale green in colour.
Carbonate veining is sporadic.
Fragments are sub-angular to angular
from 0.5 em to 5 em. They are oeeass­
ionally mid grey in colour.
The core shows crude jointing.

Beddinlj
Foliation
Fro-,.­
.iM .......

DEPTH..COIl.

AEC'O

265

Fllturl:

,...
__ 118.~ _ _ _ _ _

:- Tuff-agglolllerate as above but 1011th
less sericite alteration. Colour is

~OO _ 12P pale green. ~.[1
I~;

-,... /~

,...122!&-;,uttu-;;--as abo~but with mottied-I t8
green colour due to sericite-epidote- ) 6
carboDate. Probably both andesitic and /
dacitic clasts present. ;
Minor quartz willing shows tension ,..,.-1-
fractures vith carbo_to. e-.V

m ;;. 10

=-
1-....

:-

m ...
,...

• _lle

m -

,...

~

~OO
:-

;-ll~

E :-0

'"
295 :-

•

•



DIAMDND DRILL LOG Hole NO I H.l

.1-5%
5,15'10
15-60%
:>60%

MINERAliZATION

!race pyrite throughout

-

Minerelizetion ;

30301'7

.
/.

41/11"
F'"'" -I • ...-

, q quortz,

Sheori"'l
Faull
Vein

GEOLOGY

. )
Thin section specimen 126.5 m
No. 179620.

Beddi"9
FoliotiOll
Fro_nt.,
lin a.1hapI

O£PTH
m V':'il

It

125 ~id--ii-eY weakly- serIer-tIc; carbonated-I)~
126 -6S porpbYri.tic l:ll&dE~Sparse carbonate ...: V'
~ and quartz veins. [7

Mottled green-grey siliceous dacite
feldsPar porphyry weakly foliated at

o45 to core axis. Patchy carbonate
alteration imparts a mottled texture.
There are areas andesitic in appearance ' ,
with white feldspar phenocrysts to
2 mm in a green lava matrix.
Narrow carbonate veinlets are p~sent

throughout typically at 70 - 8) to
C.A.

CORE
REC'O

300

115

180

Fe.ture:

•

•
130 I'-

,.13'

165 ,.

1'1
Thin section specimen 135.8 m
No. 179621.

, J, ..
7

E-

300 '- I I E-

I

Pyrit. 1 - 3'/0•-

E-

-

E­

E

-

E-

~
300

300

~ /

h;,o..,..--E... 14C'fu:OkllR zo~~_:-;os8i~!.e pault:--~---=~~
120 Thin section specimen 142.7 m /1

I--E-- No. 179622. :}

120 o-14~ ·egoriaceous andesite';-lfulilerou!!n:~ose1y'I / ~
f-- 14' .1Q~c~~ie~~lica filled vesicles have been ~ ~

0- 14,~ttled il.llde snelavaasabOve'- --- . I:I. <-
300 _ Midgrey vesicu1~-po':phyritic-andesite II

lava. Peldspars and carbonate filled
14~ vesicles define a foliation at 50

0
to

~: I, C.A. The rock is scoriaceous towards
t---j; the base of the unit.

~46.nn___ . .' ....
Mottled porphyritic ~ndesite as above.
Distinctly fragmented (lava breccia)?
in part.

. II"
[Y

i
~

~ 1/
1--E148.F:iCi ._ .. lvl'I

~ Massive fine grained grey porphyritic I/v
andesite often vesicular,similar to; fl

•



•

•

a- DIAMOND DRILL LOG Hole NO I H.l I Page NO 7

Feeture: Beddinv ....:;::- Shoorinv I' Minerelizetion : Traco ,1-5%
Foliation / Faull F.... Common 5-15%..
FroQmont- Cll, Voin /'- 3030'i'8 Abundant 15-60%.....- q Quortz,

Mao.illO >60%

CORE DEPTH GEOLOGY "=11 i DE:H MINERALIZATION
II£C'D ..

150 65-"- - - . - --- "_ .. _- -"_.- -. - k -.

Altered aggioaerate of andesi~ic to .V ~

~ daaitic coapositioa, with dark green •
~ =-

porphyritic and aid-pale green sericiteI~ Pyrite is rare.
"'"

""
carbonatl-epidots(?) rich fragaenta. I'" 'f =-
Praglllllta "flU"y up to 5 CDI ia Bize.

,

If \'fhe II&trix is both carbonated alld e--300 silicified. Rare quartz ~ins of '. )
2 ca are present.

~
,

,.
~

~

'fhere is no di8tiaative foliaUoa, 'I

,. 15 fracturillg is rare. k ,I '-

" 0
300 ~ Iv' "

~

(V
;..

~
,-.

11
? -E-

230 =- ~ ~
~

16l BID 011' HOLB. ~l - -
,. "-

.

"- '-

"- =-

=- '-

=-
;..

,.. '-

,- ,-

'- -

,.. -

'" -
- '-

:- '-

"- "-

:- ,.



• • 303079
•

till DRILL HDLE RECORD
Alt.! R.L. ...~/~................. Hole NO Ii~ ..&. .~?~..

location .... ~:t:f.:l .•.:t.d.................. Property ..~~!'.~.Y)!?-3....._... 0" Tasuna Co-ordinate,.5.?9Q....."5!1J. Date .IJ9~~~.:r. ..1~I6Istnct.···lIZ ·.II'Q'.'l~Uii;;'I6I; 50.
Commenced ... 30.•. ),9.• ;1.9.1.6........... Compillted .....ll..;1,;L. .• :!-9.1§ ..... Core slzeH2A...BQ.. 14-1.0-2;L1.0. Bearing (M)...0.9.9~ ................ Logged ..F!.•.11. "~.R!_.
Objective Testing of two IF anomali.s associated with " Recovery ... ................... -.......... Grid bearing(M)~ ...4.~.~, ..... Dip ...,.A5° .................

the black shale - andesite contact.
SURVEY DATA GRAPH DERIVED DATA

REMARKS
lIEPTH OIP BEARINGIIill INSTRUM ENT TYPE DEPTH DIP .EARINGOiI NORTHING EASTING ALTITUDE

0 _45u 099u Brunton 0 45 099 3352.00
30 -45.5 106.5 Eastman 25 46 101.5 3369.51
60 -44 104.0 " 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
1"i0 -34 100.0 " 125 35.5 95 3443.98

150 34 95 3464.48
H2A 161. 034 95 3473.99

0 -45 099u Brunton 0 45 99 3352.00
50 -43 210.0 Eastmaa 25 46 101.5 3369.51 Inside casing

80 _'1Q 1<;6.0 " 50 43 102 3387.31 I TftD; AD .....siDR

130 -28 104.0 " 75 40 101 3406.01
160 -27 104.0 " 100 33 99.5 3426.06
184 2<; 103.0 " 125 28 99.5 3447.58
199 24 104.0 " 150 27 98 3469.75
210 26 18'1.0; " 175 ~b 99 }492.12 Inside casing approx. 170 m.
217 24 262."i " 200 24 99.5 3514.77 Insid. casing

217 24 99.5 3530.30



cy a-~ DIAMOND DRILL LOG Hole NO I H.2 Page NO 1.

Feeture: Beddintj --::::' Sheori"'l ,. Mineralization: Trace 1-5%
Fa/iali"" / Fault F; Cammon 5 -15'/'0

'"
Fra_nt- D\, Vein 1'- 303080 AbwldanI 15-60%
tin .1IhopI q quartz,

Maoli". >60%• co.. DEPTH GEOLOGY V=II W DEPTH MINERALIZATION
REC'O no I no

,

". 0-

No Core before 3 metree.
".

:....

--_ ..~- "-
Thoroughly weathered (brown) dolerite. ' ! I; No sulphide.

.05 !

Very broken, possibly densely packed , , ;..

scree, but more likely sub-crop. /
;-5 Fractures are lined with black to ;..

dark brown mangane se oxide.

Rare kernels of fresh dark grey-blue i \ ;..

.25
;.

doleri te. Texture is subophitic, but ,
:.. appears to be altered. \ -,

Note core loss.

\E- -

•10 • \

"-
, ;...' !,

=I. 10 ;-I
- Ii "-

- - '--
i-

r.15 :.. :-

;- , :..

.10
... 15 !

Y ...5
'" I

- "'"
'-

1
.35 :-

,
:-

:.... -
I

'-~
". -

! !
\

;- 20 \ -
.45 'r'• "- :..,

I------- e- 1/ ;..
\

b- I I -.75

'-
i I

~

•.,,, I



_1-5%
5.159{,
15-60%
>60%

Traco
Common
Abundant
Maoai..

Hole NO I 8.2

Mineralization:

303081
""F...., ,Ie _

, q quortz,

DIAMOND DRILL LOG

Sheoril1!l
F....t
Vein

Beddll1!l
Foliation
Fragment­
,in alhope

Feature:

CORE O£PTH GEOLOGY
ViSUAl I W !lEPTH MINERALIZATION

REC'O .. LOG I m

Dolerite as above. ~/ ~

E-
. b

.60 ~
E- If ~.

28 10 /; :-
28. ~nr-ed ~icac~ouriirts~~~_S~~IM. /

~28. J ~~Joi:r1t". -- --~--- ----- --- 1/ :-
170

Micaceous siltstone' becomes fine
carbonaceous shale after 25 em.

5-30 Siltstone contains small (less than - k
;..

0.5 I11III) feldspars. Bedding is 700 to !

C.A. -I- ;..

The shale shows beds of less carbon- J-
40 0aceous material up to 0.5 em at 75 to l1 :..

C.A. Bedding is markedly disrupted by
minor movement on joint surfaces.

~ 'l;70 i- :...
Intermittant development of strong ~tcleavage is at ap8rox. 30

0
to C.A.

;

-- '- ~ " :...
and is rotated 20 in strike relative III

70 ,.. 35
to beddingo This :glationshiP varies

! :...between 10 and 30 •

With regional cleavage assumed sub- ~6:; Disseminated, trace• '-;- vertical then steep west dips are pyri te apparent on)

implied for the black shale. cleavage surfaces from
210 ;-- The shale does not preferentially

1/ - 50 m.

break along one plane but varies 1/:... between bedding, cleavage and joint -
eurfacee.

,
1/

;- Weathering to a pale grey colour '-

100 with orange iron staining on fractures ,

40 persists to 56 m. however the bulk of
) ~

the rock is SUbstantially fresh below
45 m.

.
- I '--

260
;.. -

/

'-
l, ;..

-
,

- , :..,
200 /

.. 45 / ;-

/'{
-- ;.. :..

1/
245

;..

/
- :...

\

LJ
=-

0;0 1\

•

•

i.



a- DIAMDND DRILL LOG
Fllture: Boddilll,l ..;:::. Shearing "Foliation / Fault ."..

Fro_t- V.in /: -....- CJ\, quonz,

COIlE OEPTH GEOLOGY
REC'D ..

Holl NO IH.2 PoQe NO 3.

Minlflliz.tion : Trac. 1-5%
Common 5-15%

303082 AbLv>dont 15-60%
Maa.ivo >60%

ViSUAl I i DE:TH MINERAliZATION
LOG

Rare pyrite on
cleavage surfaces.

-

!

. ,

Massivi black shale with laminarobedding at 70 to C.A. continues to
67 •• Beyond this, bedding is not
visible, the rock being rich in
carbonaceous material.

Minor erratic carbonate veining occurs 1/ )
between 56.5 and 58 m, and infrequently
thereafter.

Cleavage is 35
0

- 50
0

to C.A. but is
not well developed. Core also breakso 0along joints at 60 - 80 to C.A.

Fracture surfaces are occassionally
carbonate lined (less than 1 •• wide)
fresh pyrite lDay occur on cleavage
surfaces.

270
;-

260 :-

~ "-

• 280 ,;.60 \ 0-

Eo-

Eo- -
295

'- / ~

I
'-

64. Large ellipsoidal
,. 65 "- kernel of massive pyrite

E 5 cm, parallel to0

'" 295 \ bedding."-

;-

'-

I)
Eo-

300 - 0-

J
~9.6 Deformed massive pyrite

70

~
~

layer ( 1 cm) in carbona
I; occurs as a circularIe feature in core surround

E-- ~
E- by shale.285

Thin section at 73.05 ., Number 179617. ; : I;

Eo- V =-
72 5ge siclJiar,' carbonated -d-oierlteor--' II':' I;

, ,
::..andesite dike •Carbonate filled vesicles ,,~

73.85!'arallel shale foliation. c ~

300
"-

'inMassive_ca~~~~~e__~~~2~al_ci~e-~ '_.: '.~:,~ E-
74
-- Dike as above. . i'...



DIAMOND DRILL LOG

1-5%
5-15%
15-60'Yo

>60%

Trac:.
Con'Illon
AbuncIonl
MoIli..

Hole NO IH.2

Min.reliz8tion ;­qtHll1Z,

.."
F"­..
/'•

Sheori"'l
FoWl
vein

BeddinQ
Foliation
FroCJlllOnl­_.-F••tur. :

CORE
RfC'O

DEPTH.. GEOLOGY MINERALIZATION

~ II
...7~ Strongly sheared, carbonate rich dike-ii'-~

vOlcanic liith partly hornfelsed shale ~
80

10 xenoli ths to 10 em, lower contact shows.
~ • ch111ed...margin...JIIU~.wilh§.ha1!1. ..-1-

Massin black shale, uniform colour and
texture, cleavage foliation is 60

0
to

C.A., with thin (1-2 mm) carbonate
veins and fracture fillings, especially ,!I

~ at 87.1 - 88.4 m and 94.7 - 97.2 m.

300

75. l'l .__" ' . , __ , ,. __. . . _
Irregular contact with xenoliths of
shale within dike.

Kassin black shale with carbonate
veinle'ts, broken below 78.5 III, with
some slickensides.

Thin section at 80.9 m, No. 179618.

"II
!1 11

/
i
/

Rare 1 am lenticles of
pyri teo

-

-
Disseminated pyrite
1 - 2~.

-81 1 Two clasts of massive
pyrite sub ellipsoidal
to 10 em parallel to
foliation. Otherwise
pyrite is rare.

• 1---1,-85

-

280 ,...

-

- I . I.
i

285 ~90

-
295

-

•
-95

290
-

290 /

'-

__ 10(

I
I

f



I_5°'"
5-15%
15-60%
>60%

Trac.
Common
Abundant
Maolive

MINERALIZATION

Hole NO IH.2

Mineralization:

303084

,.
F.....,
/Ie -.

, q quortz,

DIAMOND DRILL LOG

Sheorill\l
Fout
Vein

GEOLOGY

Massive black shale continued.

B.ddill\l
Foliation
Fragment­
tile .......

O£l'fH..CO..
REC'O

Feeture:

•
300 &- F-

Thin section and
polished section
prepared.

103.0 m Pyrite occurs
in thin partings,
(much less than 1 mm
wide) •

Eo-

;...106 0 Pyrite is very fine,
but rare thin layers of

:- euhedral pyrite occur.
Sulphide content is

,.. approx. 5% locally 20%.

\

V
/

/ ,Thin section at 106.55 m No. 119619.

Distinct bedding apparent at 550 to C.A 11/
but showing some gentle undulations. !

Beds are 1 mm to 2 em thick and ~
consist of horizons of ultra fine V
pyrite. Pyrite concentration shows a<:f
cyclic variation, increasing to a sharp '/
cut-off succeeded by black shale. ~

This style of bedding is most apparent I~
to 113 • and only occasionally to 120. 8'-

;r,;;
",~

'/,e;

:..

;.-ll(

285

260

300 ,. 10

10 .0

•
:..

'300

113.5 - 111.5 m, Broken core with
fractures at low angles to core axis. I.;

I---E'" 11~

;...

285

:...

285 ,..120
!

/

/

-

)

285

,.1221-0-- -- .._.- -_.
Approx. contact. Bedding of variable
sulphide content persists to 129 m at
approx. 850 to C.A.

:... 12

12 .0 Very fine pyrite
2-5% locally 10%.



DIAMOND DRILL LOG Hole NO I H.2 I PaQe NO 6.

.1-5%
5-15%
15-60%
>60%

MINERALIZATION

Trace
Q:Ilmlon

Abundant
MOil;""

Minll1llizltion :

303085
.I
F/../e_

q qUortl,

Shearin;
Foul!

""i"

GEOLOGY

Beddin;
Foliation
Froament­_..-

OfPTH..CORE
ROC'o

F..turl:

"=11 i ~HI--+-+--------------+-,....,. -=1--+---------r
~r

•
300

12 1.0 ;-.129 0 Rare pyrite.

Massive fine grail18d black shale, with
_l~ an almost irridescent appearance on

broken surfaces.

300

I'-

195 I'-

pyrite.

,..137.Q5 . ~ ..___________ _.
Pyrite 3-5~, &8 clasts,
veill1eta aJld disseaiuted
crystala.

'-

139,15. __

- Trace

"'133 .4r; _
P;yrite 5-'7%, atrbgera,

;-. clots, disseminations.

Eo­
l35J.i')!l!i>------------- ­

110 pyrite.

"'~'----------

13 st~ared agglOmeiiti -otfeidsparporphyrV,' ,1:
- Colour is orange-brown to light grey, I~'

300 contains chert clasts around which foli Vi. ~"
13' tion diverges. Similar to SP units at ~J. 7

;. ~,,-_!!~~r. (S8!icite alte!'!tio~t~ t"i/
35 ~assive black shale with occassional

thin 1-2 em bands of wispy tuff with 1/ \i
quartz phenocrysts ,fine. carbonate veini~

~37 ~and~~~~.r~ fillin~~hrOU~~~__ . 11f
2 137 58Sheared feldsPfir pOrphyryagglome~atey~

35 I'- hult zone, sheared and broken core. "

V
<:u 139 15 _ _1/ (

,..14C Sheared pale grey carbonate-sericite 1\~
rich feldepar porphyry agglomerate.SP.

With wispy pumice(fialDDle) and subangulaJ ~
clasts of porphyritic dacite. Fragment I",f!
size is typically 0.5 - 5.0 em to 140 m vI?-
then increasing to 2.7 em. Carbonate is I
common with veins between 139.75 and 1/

;- 139.9.· ~~

300 V~

I~[f
I------E'"'U; .10 ---- --- --- c rf

Gradational contact to less altered '"'J~~
=- agglomerate of feldspar porphyry of 'C<Lf

300 andesite. (Lava breccia). Fragments are ('
are angular to subangular all sizes up (.- 'l,

- to 7 cm, dark grey-green in colour IY I
bscoming greener with depth. The matrix ,_/~
is light grey in colour with white I"rX
carbonate and minor quartz ve~nlets. (~

I'- Foliation (SChistosity) is 45 to c.!. (lf1
White feldspar (altered to carbonate) ~

300 11':1\ be"ome very prominent ( to 1 mm) down 1-1. 1J

•
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•

a- DIAMOND DRILL LOG Hole NO I B.2 I Pa9t NO 7.

Fe,ture : Ileddi"ll /, ShIori"'l " Miner,liz,tion : Trace ,1-5%-/

Foliation , Faull F"" Common 5-15%..
Fr_nl- DI. V.in /e ......... 303086 Abundont 15-60%.....- q quortz, __ioe >60%

CORE lllPTH GEOLOGY VI:' J i DE:TH MINERALIZATION
REC'D ..

1 ';
Both green andesitic and grey dacitic ,/

"-:fragments occur. I II,
~

II '--

:500 V
,, :..

. I~

~
:..

.~

II
~ 15 I,.; ;..

300 :6 :..:- I '\

:.. / ;..Iv )

I
~'; :...=-
~300 I';:

:... -' :..
f

16( .I ;..

:/~ :-

~ Traces to 5% sphalerite
140 - V ~

},61 I;() Hole ends. in last 50 CIII of core.._,----- ._-_._------~._.,,---, .._._ •.._,.- ''','' - .. --_. ::.:..-_._..-- ---.... . .... .

:... :...

:.. ;-

~ :...

~

~ ~

,... -

:- -

c- -

- -

;- -
c- :..

:- '--

;.. ;..

:- ;..



COR£ DEPTH GEOLOGY VI:' II !I! DEPTH MINERAliZATION
REC'O .. I m

I;

:- b

0- l:-

E- E-

O- NeW' hole coralll8nced froID same collar
E-

;.. l~
and drilled adjacent to H.2.

"-

Tricone used to 147.7 m.

~
:-

•
:.. =-

;.. =-

;- =-

,..13' E-

o-- c-

E- ,..

:... ,..

,.. :...

.14C E-

- :..

:.. -

c- o..

- '-

;-14~ "-

:- :..

;.. '-

t-.- 14' .:10 ------ -
;- Massive feldspar porphyry agglomerate 1/,< =- Trace sphalerite and

330
of andesite but with grey fragments Iv '/J galena.

E-
of possiblydacitic composition. {} ~

: . ~ .. 9- r3( g-

.1.5%
5-15 '1'0
15-60%
>60%

Traco
Common­Maolive

Hole NO I H.2A I Poljll NO 1.

Mineralization:

303087
"F/,/C_

q Ql.lOrtl,

DIAMOND DRILL LOG

Shearing
FClIAt
vein

Bedding
Foliation
Fr09monl­.....-feeture:

E
o

'"

•

•

•



DIAMOND DRILL LOG Hole NO I H.2A

300

1·5%
5-15%
15-60%
>60%

MINERALIZATION

Trac.
Common
Abo.rwlant
M.lli..

-

;-157.0 _~. __ ,_
Disseminated sphalerite
1% as small grain
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APPENDIX D

Geophysical Testing of Core Samples

303091



• 303092,-
•

SoJt-nI"t~ !..-,. ';

Cc.npory . "'. :_

PHYSICAL PROPERTY ROCK TEST
Area _ ~ _

Dote Sut

pate :esl~~ _ C

Tesfed by..(.....;.._

I
C.....,..· I Gcce)'

Ot's,CriptlOn
Wet Density

gm I cc.

Dry Density

gm Icc

DlI'nensions

Cross Seeton
x,y
Q< oem

(ems)

Lenq'h
between

M~~hC
Suscep1'i'cility

C-Q.$ units

Resistance
ot.ms.

?es;;s····7"f

Freq, 2. .,il1z

Ohm-m.

Geoex Test Sample 3.5 8.8 3.2K;3
--·-·-I-.:::.::..::::::......::..::.::::::...:::::=-=----~---·I---_+_--=-..:..--+_--=...:...::........_+---+_--=...:.=.:..._+-.-:.::.-_t_

1 "........ '

1-,,
I
I

. I -

2.8

8. BK 300

66K 1600

900 23

450 l3

14K ~60

186K 3800

,;:
...;;1\

,

8.5

6.1

5.3

6.9

7.2

54'~1 }.
«- 1--- ------------+-----t------+-----t------t--

Gln i,
- --',-- -------------'I-----t-----t-----+----t­

p- I
l' j in !

i--f---+------------+-----I------+-----+------+-----+------+-------j
2.6,5'l: - 1

'----l-------------If------If------If-----f--".:....--+----+--'--=-+-,;:,::.-=---
39~i
-- -+~~----------+----+----t-----+.---_j----I----+__--

49m I

,
- I -,

-- i -
I



•

•

•

APPENDIX E

Petrological Reports on samples from Diamond

Drill Holes HI &H2. MCl &MC2 .
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303094

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, opsque grains and relatively minor quartz 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 quite

evenly dispersed throughout the rock, forming an estimated 5-7%

of it. These grains range in size from 0.002 mm to 0.04 mm,

average about 0.006 mm, (i.e. 6 microns). One exception to this

is a single irregular segregation of chalcopyrite which has a

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 •

.. ./



•

•

•

H1-39m contd.

Ultrafine graphite is ubiquitous 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 ascertain its abundance,

but it is estimated at about 5%.

If the exact quantity of C becomes important

in resolving the geophysical problem, then a chemical

analysis for this element is recommended.

Likewise, if the exact quantity 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 also be considered,

however this may be not as diagnostic due to probable Fe

in minor chlorite through the rock •



• H1 - 54m;

303096

black shale; dispersed and minor locally

aggregated pyrite (up to 10%) and

extremely fine graphite (7-10%)

•

•

This is also a laminated black shale. In thin

section it is seen to be somewhat more sericitic than at 35m and

slightly more silty. The quartz (snd felspar) silt has a

consistent average size in a given lsmination, which is generally

very slightly coarser than at 39m, and layers up to very fine

sand size occur at irregular intervals through the sequence.

The opaque material is slightly less dense than

st 39m, apparently due to a slightly greater averag~ 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 along fine

ssndy layers. These account for about one quarter of the

total pyrite.
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303097

H1-54m contd.

Ultrafine graphite is ubiquitous throughout

the clays and fine micas which form a large proportion of

this rock. The graphite is marginally more distinct as

micron-size flakes, rather than the dominant finely

divided "dust" at 39m. Maximum size of the graphite

however is also about 0.01 mm, and several thin foliae

of graphite are present as at 39m.

The graphite appears to be slightly more

abundant than at 39m (7-10%) •
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179617 (Ok, H2 at 73.05m)

amygdaloidal andesltlc glassy lavB;
complete pervasive replacament by deuteric

carbonate, subordlnste sllics end minor

Bssoclsted chlorltlsstlon

Fleld comment: amygdsloldal andesite dyke,
carbonate filled vesicles

Most of this rock consists of B fairly homogeneoua
groundmasa in whlch the primary minerels arB completely replaced

by carbonate end subordinete sllica.

Primary textures sre preserved snd consiat of a

combination of: fine-scale (0.3 mm) apherulitic textures
charact~ristic of gls5S; fine laths hlhlch arl? locDlly similarly
flow-oriented; more or less lntersti tisl bleb-lik£! vesicle
fililngs average slze 0.15 mmj lerger randomly scattered

amygdules (or vesicles) greater than 1 mm in diametar.

Moet individual crystsls have been completely
pseudomor,Jhlcolly replaced by microcrystalline carbonate. Some

crystals are replaced by chlorite. Interstitial sreas within,
or forming the glsssy textures are represented by fine chlorlte
and/or diffuse, cryptocrystalline quartz (?devitrified glass) •
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179617 contct.

The small bleb-like vesicles consist of
chalcedonic gredatlonal to microcrystalline s11ica of

deuteric origin.

The amygdules are filliid by extremely fins
carbonate commonly mixed with cryptocrystalline varylng to
fibrous chalcedonic ailica. Theae represent concentrations
of deuteric carbonste and 8ilice, inherent to this host rock.

Accesaory very fine oxidiBed magnetite is dissemin:lted.

The textural characteristics indicate that this

is most likely sn extrusive leva (rather than the suggested
dyke, which implies an intruaive genesis.)

The primary composition is 8lmost certainly
andealtic but possibly basaltic. It is difficult to determine
Which, due to complete pervasive replocement by carbonate,

end related sillcic-chloritic alteration.
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179618 (DH, H2 et 80.90 m) :

fine tuff grading to laminated shale,
against e very fine andeeitic leva, or tuff
lava; the volcanic is later and imposes
localiaed siliciflcatlon and 8eric1t1satlon
at the contact

Field comment: andeslta dyke againet hornfeleed black shale;
cherty lncluslons ln and.slte

Both facies 1n th1s sample sre dark grey and extremely
fine grained, one i, a "sediment", the other 11 a 'volcanic".
Th' sediment is composed of ultrafin. quartz, clouded with
clays, chlor1te and m1nor lericite; it is m~croecopically

"tough" end conceivably, incipiently silicified. These
materials are too fine to differentiate between, or to
meaningfully estimate their abUndance.

Irregular, roughly lath-ahaped and some rhomb-shaped
"porphyrobll!lllts" of clOuded carbonate (0.1 x 0.:3 mm) are
Ilcatterer' through part of the shale away from the contact forming
2~ of it. These sre similarlv aligned, conformable to the
contact, and thus apparently bedded. A cleavage occurs in
the seme plane.

The sediment 7-10 mm in from the contact ia devoid
of carbonate end relatively enriched in allica and aericite.
Several veinlsts of quertz and/or carbonate, rarely plus trIce
pyrite ere oblique to the cleavage.

• ••1
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119618 contd. :

Hinor ultrafine opaque material suggeste thet
tha field ten "bllCk shale" 18 an appropriate classification
for thie rack. Howevar it do.e appear to be very finely
tUffaceous, st lesat in the layers contsining "porphyroblests",
greding to a laminated, aaricitiaed and silicified shala
at the contact.

The "volellnic· ia dDRllnatad by extremely flne and
aDmawhat wavy cleavage planea, conformable to the contact;
very cloeely apllced adjacent to the contact, but widening
further away from it. It conalata of a felted mae. of completely
srgllllsed and chlorltlaed primary flow-orlented microlites,
with coerser (1 mm) lath-farm cryatala and apparent, elongate
gla., fragment, evenly diatributed in the .am~ plllne. Theae
cryatllla and fr,gmanta ere complately replaced by chlorite and
clay-sericite. Accesaory minute graina of pyrite end trece
magnatite ara ecatter.d, rarely in Cl~p••

The volcanic is identified BS en andsaitic lava,
poasibly tuff,csous. It appears to have generally indursted
the adjecr"t tuffaceous-ahale and selectively aericitised snd
ailicified the immediste contllct zone. Thua 1t is llltar than
the ahale, conceivsbly a flow, or an extremely shallow small
tongue-like dyke into it. Both fscles have suffered the same
law grade regional metamorphism to produce a common,
conformable cleavage.
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179619 (PH, H2 at 106.55 m):

carbanate-rich, graphitia and pyritic black
ahels, bedding l_inaUona af fine pvrita
vaguely cycllcal

fi'Ld commentl black ahele, cyclic bidding due to fine 7pyrite

Thi. ia indeed a black ah.le, much blecker and leaa
indurated then in 179618. The llllllineUons 8ellln in hsnd
8pecimen ere ln fact bedding. A poorly defined cleavage
(Bbtycleavege) cuts acroaB th1e bedding and veguely fomB
exlel planes to microscapically kinked Bericite.

The rock canei.ts of ultnafine quartz (ailt> intimately
mlxed with Bubordlnate a.ricita and carbonate, clouded by
extremely fine apaque materiel. Minor small patches af
carbonete and fine quartz Bend grains Bre acattered.

In paliBhld aection the opaque meterisl i8 identified
a. mainly pyrite. This occurs as generally spheroidal, 1•••
commonly frambaidal, and rarely subhedral graina ranging in
.ize from 0.001 to 0.1 mm, average about 0.02 mm.

Aa suggested in vaur cavering noteB, the pyrite
do.. farm laminationa in Which the concentration of the pyrite
gradually increasea aver s sequence of laminae totalling
about 10 mm thick to s layer composed of about 50% pyrite.
Succeasive lavern contain only 1-2% disseminated pyrite but the.e
grade into layers carrying 5-10% disseminated pyrite, s180
localised patcnss up to 0.1 mm of ultrafine spheroidal pyrite •
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179619 contd.

EKamined in oil immersion at magnificstions
of x1200, submicron-81ze graphite end pOlsible amorphoua
carbon is seen to heve an even distribution through
intergranular areas of the ahale. It forms an eatimated
maximum of 5% of the rock.

Certainly it ia the vaguely cycl1cal layered
concentration of fine pyrite which givea rise to the
bedding laminationa, rather than variations in graphite
diatribution.
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179620 (0", H1 at 126.50 m):

aUghtly vesicular glsasy erd esitlilj
groundmasa shows complete alteration to (snd
consequent enrichment In) alilca, mlnor chlorlte
and potesh felapari phenocryats sericltised,
dlsslilmlneted pyritlil

Field comment: altered sndesite (carbonated)

Euhedral to subhldral crystals of plagloclasE (30%)
and aeveral amygdules (3~5I), everaga'1Iize about 0.8 mm, arlil
ganerally randomly dlspoaed through an sltered microcrystalline
groundmess. Theas crystala are very extensively replaced by
sericite and minor, clouded saussurite, rsre chlorite end carbonete.

The groundmaaa conaists of diffuee patches of extremely
fine rather feathery quartz, intimately mixed with chlorite snd
minor extremely fine granular carbonate snd potash felspsr. (The
potaah felaper ls highlighted on the slide offcut ateined with
sodium cobaltinitrite.) Thsalil componente outline poorly defined
apherulitic texturee end minor, localised microlites, indicating
a primary groundmssa composed largely of glsss, partly of
microcryet~lline lava.

The amygdulas ere filled by deuteric quartz, minor
irregular patches of brown clouded baryte, carbonate and chlorite.
Carbonate forms an eatimated meximum of 5~7% of the rock.

Fine py.l'ite (5~7%) commonly in clustera, 1e scattered
throughout.

The mode of occurrenCl of p,agioc:lase phenocrysts, end
lack of primary quartz phenocryst" or potash felspar indicates that

..•1
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179620 contd. I

thia rock has sn original and.eitic cDmpoaition.
Howaver it Mea been extensively altered, involving
extensive enrichment of quertz, minor potash felaper
and chlor1te 1n the ground.aa••

The grass rack ch~istrv thus now approaches
s rhyolitic composition•
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179621 COH, H1 st 135.80 ~) I

slightly porphyritic perlitic glas. of
ande.itic compo.ition, with edsorbed relativ.ly
pote.Bic xanolith. al.o of perlitic gl••• ;
completely .ltered

Field cQllllllent I mottled endesite feleper porphyry, lithic tuff,
cerboneti.ed end silicified

•

•

Most of thie rock consiete of en extremely fine,
clouded end rsther diffuse metrix a ultrsfine quartz, subordinate
chlorite end minor potash alteration products after gl.... Primary
perlitic end .pherulitlc texture. of this primary g18e8 8re
ubiqUitoue.

Small irregular amygdules (10-15~) up to 2.5 mm acroee
are randomly acattered, and filled by deuteric quartz Z minor
carbonate sericite chlorite end low temperature feleper or zeolite.
Minor amell plsgioclsse phenocrysts ere completely repleced by
eerlcite,cerbonste, quertz Z chlorite and epidote.

Accessory fine pyrite is disseminated, also pyrite
occurs in some veinleta of quartz carbonate + ?z8olite.

Irregular patches up to 1.5 mm Borosa, with gredational
boundaries into the glsssy matrix desoribed, give the rock a
peeudo-fragmental texture. These patohes have s similar
composition, and the same spherulitio-perlitio texturel 88 ths
majority of the rock, although staining of the offcut indicate.
that they Bre more potsssic. These i·'re interpreted al more or
lees in-situ xenoll ths of the gh'H3y lave pertly adsorbed by the
lsrger volume of glassy leva host.

• . •1
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179621 contd.

The abUndant, well-preserved glsss textures

and dominance of siliceous and locsl potassic materiel
indicstea thst it is largely a ailicified perlitic glSSB,
however the mode of occurrence of the altered plagioclsse
phenocryats indicates B primary andssitic component •
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179622 (DH, H1 at 142.70 ro):

amygdsloidal and porphyritic gls'By leve
of trechy-snde.ita composition; amygdule.
enriched in deuteric qusrtz

field comment: siliceou8 amygdaloidel (1) andesite

The fine mottled texture of thie rock, on a scale
of about 2 mm is due to the prim,ry, largely glsssy nature of the
groundmasB, forming a 'fuzzy' reaction rim eround the numeroul!l
amygdulee incorporated in this glass, end around the evenly

scattered phenocrysts. This texture considered together with
the fine microllte mat indicates quick coollng.

£uhedral phenocrysts of plegioclase (25%), everage
elze about 0.6 mm, and smsller prlmery bleb-like segregatlons of
quartz (5-7%), ere scattered end rarely clumped together
(glomeroporphyritic). Alao, larger (2 mm) amygdules (20-25%),
filled with zoned spherulitic qUErtz, ere ell evenly distributed

with simi:ar orientation.

They occur in I!l matrix composed of flow oriented

minute microlites of potesh feleper, with minor wavy networks
and interetitial largely ailiceous gless. The abundance of
potash felspar is highlighted on the stained offaut.
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179622 contd. I

Thi_ groundma.. ha_ an eaaentially glaeBy
traohytlc compoeitlon. The mode of occurrence of the
plegloclsse ph_nocrysts, snd lBCk of g_nuinl quartz
phenocrysts, i_ cherscterl_tic of sn snds_ita. Thus
the rock 1_ interpreted ae e glassy treohy-end._ite t

rapidly cooled, and veslcular and qulte extenslvely
enriched In deuterlc quartz, 1.e. sillcifled. As B
rtsult of thie ell1ca enrlchment, snd the prlmary potasalc
(trBchytlc) groundmass, a total rock analysis of tilts
rock, would no'-doubt indicate B rhyolite composltion•
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