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. INTRODUCTION

EL 39/85, "Bulgobac River", is located 60 km SSW of
Burnie, a major industrial town and port on the NW coast
of Tasmania. The Murchison Highway forms the eastern
boundary of the 11 km2 title which was granted on 14
February, 1986. Aberfoyle's Que River and Hellyer mines
are located immediately east of the adjacent Murchison
Highway (ngure 1). ' |

The EL was granted after an application under the
recently introduced tender system. The area, which had
been held by Comstaff Pty. Ltd. as part of EL 5/63,

became available when EL 5/63 was reduced to the maximum

allowable area of 125 kmz.

The exploration target in EL 39/85 is a
voicanogenic polymetallic base and precious metal
deposit similar to the nearby Hellyer deposit. The
Hellyer deposit has a published ore resource of 15M
tonnes indicated at 13.0% Zn, 6.9% Pb, 0.4% Cu, 156 g/t
Ag and 2.3 g/t Au, and a further 4,0M tonnes inferred,
Aberfoyle (1987).

l \. 3
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2. SUMMARY

EL 39/85, "Bulgobac River", of 11 kmz'is located on
the western side of the Murchison Highway, 60 km south-
southwest of Burnie. The exploration target is a
massive base metal sulphide deposit, similar to the
Hellyer and Que River deposits located immediately to
the east ot the Licence.

The majority of the Cambrian rocks exposed on the
Licence are higher in the stratigraphy than those
hosting the Que River and Hellyer deposits, but the
relatively flat-lying geology suggested poténtial
existed for the location of blind ore deposits.

Exploration completed to the end of March 1987 by
CSR has included the following:

(i) aeromagnetic survey at 100 m line spacing
(11) reconnaissance geological mapping of tracks and
streams

(ii1) cutting of access grid lines and streams for (ii)
abave

(iv) cutting of a high-quality survey grid using the
same grid orientation and co-ordinate system as
used by Aberfoyle to the east of the Murchison
Highway.

(v) coverage of sections of the above grid with the
following geophysical techniques:

(a) VLF-EM
(b) gradient array IP
(c) CSAMT

(d) gravity
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(vi) to enable reduction of the gravity survey, the
majority of the grid was accurately surveyed by
contract surveyors and the remainder of the
gravity stations levelied by CSR employees.

(vii) drill targets were selected.

(viii) tracks were constructed to permit access for
' diamond drill testing of the above targets.

The geology and geophysics have supported the
presence of a flat-lying synciinal structure with the
potentially mineralised stratigraphy hosting the Hellyer
and Que River ore deposits being expected at several
hundred metres depth over an area of several square
kilometres, Within this area, two drill targets have
been selected for immediate testing. Both targets
involve combinations of gravity and CSAMT phase
anomalies.

Grid-based geological and geophysical surveys will
be continued during the next summer field season.
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3. PREVIOUS EXPLORATION

The Gold Hill prospect, located immediately north of the
Que River mine, was located by prospecting activity in the
1920's. Prospectors followed pannable gold upstream from the
Que River to locate Gold Hill., Consequently, it is probable
that prospecting activity extended into EL 39/85. However,
no mineral occurrences are recorded within EL 39/85 and

expltoration to date has not located any evidence of early
prospecting.

Forrestry operations were undertaken in the late 1960's-
early 1970's in the plateau areé on the western section of EL
39/85, The area logged was the myrtle rainforest growing on
red soils developed over Tertiary basalt. Access to this
area was by a gravelled road, the "Que Road", from the
Murchison Highway.

Geological mapping of the area was undertaken an a
limited basis by geologists employed by Rio Tinto as part of
2 joint venture with EZ in the 1950's. Department of Mines'

geologists mapped part of the area as shown on the published
Mackintosh 1"=1 mile geological map.

In 1969-1971, Comstaff Pty. Ltd. completed stream
sediment and geological mapping of the area as part of a
reconnaissance programme on EL 5/63. Results for this stream
sediment sampling are available on open-file reports at the
Department of Mines., Evidence of this sampling programme was
observed during geological mapping of EL 39/85.

The programme undertaken by Comstaff consisted of
detailed -80 mesh stream sediment sampling and limited heavy
mineral concentrate stream sediment sampling. This sampling

produced two areas in or adjacent to EL 39/85 which were
followed-up:
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(i) Debussey Creek resulted from an anomalous gold
assay in a heavy mineral concentrate stream
sediment sample, and

(ii) Sock Creek area resulted from anomalous -80 mesh
stream sediment samples,

The Debussey Creek anomaly was followed-up with
additional stream sediment geochemistry and A% horizon soil
sampling with negative results. Additional follow-up in 1984
located only one sample with detectable gold in a heavy
mineral concentrate, Comstaff Pty. Ltd., (1985).

The Sock Creek anomalies were followed-up and the Sock
Creek vein type Ag-Pb-Zn mineralisation discovered., The Sock
Creek prospect is located 1 km southwest of the southwest
corner of EL 39/85. The follow-up sampling programme in the
Sock Creek area extended into EL 39/85 with grid lines being
cut into the Hash and Joint Creek areas. It is believed that
geological mapping, soil geochemistry and a moving loop EM
system was undertaken on these grid lines, but no data for
this work are available on open-file reports at the
Department of Mines.

In 1975, as part of a larger programme on EL 5/63, an
INPUT EM and magnetics survey was flown over the area.
Within EL 39/85, no follow-up to this survey was undertaken
as the major conductive zones located were interpreted to be

due to surficial or stratigraphic conductors, Butt et al
(1975).
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4. REGIONAL GEOLOGY AND MINERALISATION

The lithologies of exploration interest are the Cambrian
calc-alkaline Mt, Read Volcanics which host important base
metal deposits at Mt. Lyell, Hercules, Rosebery, Que River

~and Hellyer. The regional geology is described in numerous

publications, e.g. Corbett and Lees (1987).

_ Prior to the discovery of the Que River Deposit in 1974,
the geology of the area of EL 39/85 was poorly investigated.

"Knowledge of the geology and structure of the area progressed

with exploration undertaken by Aberfoyle, Comstaff and EZ an
various ELs within the general area. Mapping was undertaken
by the Department of Mines prior to preparation of the

expianatory rotes on the Mackintosh 1 mile map (Collins et
al, 1981).

Collins (op cit) postulated the following sub-division
of the Mt. Read Volcanics in the Que River area:

(i) a western volcano-sedimentary sequence of which
the Que River Beds (Que River Shales), of late
Middle Cambrian age, were interpreted as the
basal sediments in the Que River area, and

(i1) an eastern (central) volcanic sequence which in

the Que River area was dominantly andesitic.

The boundary between the two sequences was interpreted
to be discordant and in places in faulted contact.

With the discovery of the Hellyer deposit in the eariy
1980's, and the consequentrgeneration of more detailed
knowledge of the stratigraphy and structure, the Que River
Shale was interpreted to be in conformable contact with the
underlying volcanics., Thus, the stratigraphy hosting the

Hellyer deposit could be projécted down dip into the eastern
area of EL 39/85,
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Regional studies by CSR included the following data

pertinent to EL 39/85:

(1)

(11)

A major thrust fault was interpreted, on aerial
photographs; to cut E-W immediately south of Mt.
Charter as subsequently shown on the recently
published 1:25,000 scale Department of Mines
mapping.

A systematic pattern of Landsat linears was
interpreted as possible structural controls on
the Que River and, to a lesser extent, the
Hellyer deposits. Similar intersecting linears
were identified within the area subsequently
granted as EL 39/85. This interpretation, which
was undertaken on images generated after
geometrical correction of the digital data to the
Australian Metric Grid, was undertaken as part of
a regional study and conseqtently is not included
in this report on EL 39/85.
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5. ACCESS, GRIDDING AND SURVEY CONTROL

Pre-existing vehicular access to the EL was good with the
eastern boundary being the Murchison Highway, the “Que Road"
logging track running east to west through the centre of the title
and other logging tracks providing access into the SW corner.

A 100 m wide Scenic Reserve occurs along the side of the
Murchison Hibhway. Discussions with the Department of Mines
indicate that the National Parks and Wildlife Service will not
allow any access construction for éxploration purposes through
this Scenic Reserve.

Initial geological mapping was undertaken along creeks and
several grid lines cut on the AMG orientation (see DRG No.
7612-11). Creek names shown on plans produced by Comstaff have
been utilised where no evidence of a previous name exists.

This phase of geological mapping indicated a grid orientation
similar to that used by Aberfoyle over the adjacent ELs would be
suitable for geophysical surveys. The mathematical formula for
transformation of the Aberfoyle grid from AMG was obtained from
the Department of Mines and a base line at 2400f£ establishing
using Forrestry Department survey points on Que Road, The extent
of grid lines cut to March 1987 is shown on DRG No., 7612-12.

In order to provide accurate survey locations for a detailed
gravity survey, a closed traverse was completed along the 2400E
base line and the Murchison Highway by Peacock, Darcy and
Anderson, consulting surveyors. During this closed traverse, all
visible grid pegs were co-ordinated. Subsequently, all the
remaining gravity stations were leveliled by CSR personnel.

Following discussions with the Department of Mines, bulldozed
access tracks were constructed to the north and south of Que Road
to provide access for diamond drilling, Accurate survey locations
of these tracks was not available at the end of March 1987.
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6. GEOLOGICAL MAPPING

The first phase of geological mapping was undertaken
with the following objectives:

(i) to improve geological knowledge and thus

(i1) the more prospective sections of the EL could be
identified for early geophysical testing, and

(1i1) the structure could be determined to select the
most applicable grid orientation,

This mapping identified the following important aspects
of the geology as shown on DRG No. 7612-13:

.

i

|

I _ (i) Shale units in the Bulgobac River downstream of
the Murchison Highway and in southward flowing

. tributaries of the Bulgobac River identified a
flat-1ying synclinal structure within the acid

' pyroclastics overlying the Que River Shales.

i

i

|

i

|

(i1} Mapping in Mutter Creek, a major SSW flowing
tributary of the Bulgobac River, located shales
and pyritised and altered acid to intermediate
volcanics. These rocks were interpreted as
correlates of the Que River Shales and the
volcanics footwall to the Que River Shales. A
single thin sediment horizon within the volcanics
indicated a 20° dip to the SE.

(iii) Mapping on a grid line cut along AMG 5395000mN
between 388000mE and 389000mE located shallow,
-SE-dipping shales to the east of Mutter Creek,
These shales were also considered to be
correlates of the Que River Shales, thus
supporting a flat-lying syncline with a SW-NE
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axis in the area between Mutter Creek and the

Murchison Highway. The western side of this

synctine had potential for the location of
mineralisation at a shallow depth.

(iv) The stratigraphy hosting the Sock Creek

mineralisation to the SW of the EL continues NE

into the SW corner of the EL and must be

truncated by the presumed continuation of the Mt,.
Charter fault as shown on the Department of Mines

recent 1:25,000 scale mapping.

Subsequently, the geophysical grid was cut and mapping

completed on these lines to the south of Que Road.

This

mapping produced limited extra geology and confirmed the

previously interpreted geology.

Geological mapping was supported with petrological
examination of 54 samples. This petrology is included as

Appendix I.
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GEOPHYSICS

7.1 Aeromagnetics

Although a very subtle response can be demonstrated for
the massive sulphide deposits of Western Tasmania (Leaman,
1987), aeromagnetics was not considered as a direct search
method but only as an aid to geological interpretation., In
the summer 6f 1985-1986, CSR had arranged a contractor to fly
aeromagnetic§ on another project in western Tasmania and thus
EL 39/85 was flown at marginal extra cost. Previous
reprocessing of the 1981 Department of Mines aeromagnetic
survey had suqggested a vaque linear distortion of the
magnetics which was interpreted as demagnetising alteration
of a possibie fracture zone within EL 39/85,

The low-level detailed aeromagnetic survey, completéd
early in 1986, used the GeoMetrics gradiometer system and was
flown at a nominal terrain clearance of 70 m and a flight
line spacing of 100 m., The data presented as DRG No, 7612-3
is the contouring of the tail boom magnetometer data as the
pitch and roll measurement/corrections are inadequate for the

-full gradiometer data in relation to the detail obtained by

100 m line spacing, Contouring of the gradiometer data
results in distortions due to altitude and levelling
difficulties. DRG No. 7612-4 indicates the flight path
recovery of the survey,

As shown on DRG No. 7612-3, the aeromagnetic responses
can be divided into the following:

(i). an intense pattern of highs and lows over
Tertiary basait, and

(i) over the Cambrian rocks a flat magnetic field

over which a strong regional gradient increasing
to the SW is observed.
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(iii) a high/low dipole in the southern 1 km?

projection of the EL is probably straddling the
NW continuation of the Mt. Charter Fault

(iv) a NE-SW trending ridge in the contodring on the
eastern side of the Murchison Highway is
considered to result from a +3-4 Nt response over
the Hellyer Basalt which is footwall to the Que
RiveFVShales.

The only ground follow-up of the‘aeromagnetics has been
a single short traverse along 388350mE AMG south from
5395000mN to locate an intense magnetic high, Tertiary
basalt located on this traverse coincides with this magnetic

high and is considered to be the source of the magnetic
anomaly. )

i

i

i

i

i

i

i

i

i

I 7.2 VLF-EM

With the exception of the areas covered by Tertiary

I basalt and the swampy area around the confluence of Mutter
Creek with the Bulgobac River, soiT cover . is probably less

l than 1.0 m depth over the EL. Thus it was considered that
VLF-EM could provide a technique to map conductive shale

l units within resistive volcanics. Consequently, CSR's VLF-EM

i

]

i

i

i

i

i

16 unit using the NW Cape frequency, was run on .the grid
lines south of Que Road.

The orientation of the NW Cape signal to the orientation
of the relatively flat-lying lithologies is far from ideal
and has added to the circumspection with which the VLF data
were regarded, The signal from the Japanese transmitter is
almost inaudible, and consequently could not be utilised.

The VLF data are presented in Fraser filtered form as
DRG No. 7612-5.
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7.3 Induced Polarisation

With the interpretation of a synclinorial structure
between Mutter Creek and the Murchison Highway, it was
decided to use gradient array IP to outline the extent of
the chargeable and low resistivity shale unit with the more
resistive volcanics. In addition,'the extent of the
pyritised volcanics in Mutter Creek could be determined and
any other zqne of chargeablie volcanics located.

Zonge Engineering undertook this work in December 1986
and January 1987 using-a current electrode separation of 3.5
km and energisation with a 7.5 KVA generator. Potential
electrode measurements were made at 25 m dipole separation.
The data are presented as apparent resistivity (in ohm
metres) and as phase (in milliradians) on DRG Nos. 7612-7 and
7612-6 reSpectively.

Results for this survey indicate the following:

chargeability (phase response) except over the
pyritised volcanics in Mutter Creek, and '

(i) an eastern zone of low resistivities and moderate
to high chargeabilities.

The western zone is interpreted to represent volcanic
rocks footwall to the Que River Shale horizon, The eastern
zone is dominated by the response from the Que River Shale
horizon which is intefpreted to have a shallower dip than
indicated by the geological mapping. Due to the effects of
current channelliing in such a flat-lying conductive
lithology, it is doubtful that the gradient array would have
penetrated beneath the Que River Shale horizon, Depth
penetration in the resistive western zone is estimated as a
maximum of 100 m,

I (i) a western zone of high resistivity and low
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.4 CSAMT

The INPUT EM survey flown in 1975 (op cit) indicated
that the near-surface bedrock immediately west of the
Murchison Highway was of sufficiently low resistivity to
generate strong EM anomalies. The extent of these anomalies
indicated probable flat-lying Que River Shales.
Consequently; application of a large, fixed loop EM system,
was not regarded as an optimal exploration technigue in the
search for a conductive massive sulphide body beneath the Que
River Shales. Previous experience with the CSAMT technique,
offered by Zonge Engineering, suggested this could be
appliéable in the search for a conductive body beneath a
flat-lying conductive horizon.

Line 7600N was selected as a test line to confirm the
application of CSAMT to the area. This test line confirmed
the geological interpretation of the flat-lying synciinal
structure, and additionally, located a phase anomaly at depth
beneath the Que River Shales. Geophysical interpretation
suggested this anomaly at 2350E/7600N was a drill target
regardless of the gravity data (Figure 2).

With the success of the test line of CSAMT, an extended
programme was undertaken during February/March 1987.
Appendix Il includes data on this survey and its
interpretation, A further phase anomaly similar to that at
2350E/7600N was located at 2750E/7400N,

7.5 Gravity

A gravity survey undeftaken by the Department of Mines
(Hudspeth and Richardson, 1985) indicated a significant
gravity anomaly over the Hellyer deposit. With this
encouragement, a gravity survey was undertaken over the
gridded areda immediately west of the Murchison Highway to
cover the areas of favourable stratigraphy delineated by the
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available geological mapping. Except for the westward
extensions on Lines 7400N, 7600N and 7800N, this survey was
undertaken where the terrain was not adverse for topographic
surveying.

Technical details on this survey are included in
Appendix III and results are presented in map form in DRG No.
7612-2.

North of 7800N, the gravity data do not suggest the
presence of any ore deposits. However, a major positive
gravity anomaly occurs in a zone extending through 2800E/
7000N; 2800E/7200N; 2750E/7400N; 2700E/7600N and 2400E/7700N,
Although this anomaly is, on the detailed data, open to the
south, the Department of Mines' data suggest a rapid closure
must exist (Figure 3).
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8. PROPOSED EXPLORATION PROGRAMME

During the period, April 1987 to February 1988, the
following programmes are proposed:

(1) diamond drilling of targets generated to March
1987,

(i) grid.extension and further geological and
geophysical surveys,

(iii) laboratory studies.

Due to the potential of the EL to host biind massive
sulphide deposits, exploration is reliant on geologiﬁa]
interpretation and geophysics. Work completed from February
1986 to March 1987 has located a major positive gravity
anomaly, possibly caused by the density contrast of a massive
sulphide deposit, Several phase anomalies in the CSAMT data
coincide with the gravity data.' However, further application
of these geophysical techniques must await the results of
drill testing of the anomalies generated to date. Thus, a
final decision on the geophysical surveys to be undertaken in
the summer of 1987/88 can not be made until drflling has been
completed and the results assessed,

8.1 Diamond Driiling

The folilowing programme is proposed:

DDH BRD 001 : a vertical hole at 2350E/7600N to a depth
of 450 m. The target is a CSAMT-phase
anomaly at a depth of 370 m, This

anomaly is located in the less intense
flank of the gravity high,
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DDH BRD 002 : a vertical hole at 2750E/7400N to a depth

of 500 m. The hole is centred on a
gravity high and a CSAMT-phase anomaly at
a depth of 400 m,

Both BRD 001 and BRD 002 should pass down through the
following stratigraphy:

¢ BRD 001 - BRD 002

Acid pyroclastics G- 50 m 0- 5 m

Que River Shale 50-200 m 50-200 m

Volcanics 200-E0H 200-EOH

Drill Target 370 m 400 m

DDH BRD 003 :,'an angled-hole on a westerly azimuth to
test the pyritised and altered volcanic
stratigraphy west of 1750E on Line 7600N.
Estimated total hole depth is 250 m.

drilled in the area immediately south of the Que River
and west of the Murchison Highway.

Where applicable, downhole EM surveys will be
undertaken, '

8.2 Grid Extension

Grid-based surveys during 1987/88 will concentrate
on the area of the Licence north of Que Rocad. The line
spacing of 200 m will be continued and, where necessary,
grid N-S base lines will be cut at 1000 or 800 m
intervals to allow laying of UTEM loops. Approximately

30 line km of grid will be cut in 1987/88 resulting in

about 8 km of the 11 km? Licence being covered with E-W

grid lines at 200 m intervals.

l ' | If the budget allows, a stratigraphic hole may be
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Unless the terrain becomes too adverse for a cost-
efficient survey, the grid will be covered with a

~continuation of the gravity survey. The type of

electrical geophysics will be determined by the results
of the drill testing of the CSAMT anomalies located to

date, An alternative to CSAMT will be a large, fixed-
loop EM survey. '

8.3 Laboratory Studies

In addition to analysis directed on the detection
of the target mineralisation (viz Cu, Pb, Zn, Ag, Au),
the following analyses may be required:

(1) whole rock and trace element analyses to
categorise rock types and to determine
alteration patterns.

{(ii) oxygden and carbon isotopes to determine
maximum temperates of hydrothermal fluids.

(iii) lead isotopes to confirm source of lead
mineralisation,
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9. CONCLUSIONS AND RECOMMENDATIONS

Exploration of EL 39/85 has been directed at the
testing of the down-dip projection of the stratigraphy
hosting the nearby Hellyer deposit.

A synclinal structure trending NNE-SSW with
relatively flat-lying stratigraphy has increased the
area of target stratigraphy amenable to geophysical
testing.

Gravity and CSAMT surveys have generated two high-
priority drill targets in interpreted favourable
stratigraphic positions, These targets will be drilied
in April-Augqust, 1987, Testing of these drill targets
will allow assessment of the geophysical technique.

It is recommended that, in addition to the proposed
diamond drilling, the programme of gridding, geological
mapping and geophysical surveys be continued over the
remainder of the title area considered to have potential
for the target mineralisation.
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SUMMARY

Tuffaceous rocks from an acidic to acid-intermediate source
greatly predominate in the twenty samples of the present suite, with

subordinate igneous lithologies and two clastic sedimentary samples.

The tuffaceous lithologies include poorly sorted acidic

crystal tuff with subordinate lithic fragments (A 162201, A 162202), in

which broken angular quartz chips and albitised feldspar cleavage frag-
ments generally account for more than a quarter of the total thin section
area. The lithic component of these rocks includes altered, once-glassy
quartz and feldspar porphyritic acidic Qolcanic types, and clasts that
are themselves fragmental. 'The acidic tuffaceous lithologies in which
lithic fragments predominate include A 162204, A 162208 and A 162209,
These rocks contain major proportions of once glassy to fine grained
?flow banded, perlitic, vesicular and pumiceocus volcanic lithic fragments,
as well as subordinate broken phenocrystic quartz and albitised feldspar
fragments. Glas; shard outlines are scarce in the samples A 162208 and

A 162209, On the other hand, clear relict textures of glass shards pre-
dominate in the following samﬁles of vitric tuff; A 162210, A 162212,

A 162215, A 162216, A 162217, A 162218, and A 162219. In these rocks
selective argillic alteration and/or albitisation has enhanced outlines
of unflattened cuspate to angular shards, once-glassy flow banded, and
pumiceocus strongly vesicular fragments. Accessory small lithic fragments

in the wvitric tuffs include very fine grained carbonacecus mudstone.

Igneous lithologies include coarsely quartz-and albite
porphyritic types such as the strongly silicified sample A 162203 in
which there are minor altered mafic (?amphibole) phenocryst sites, and
A 162205 in which mediuﬁ to coarse phenocrysts also include quartz,
albitised plagioclase and amphibole crystaf sites, suggesting a dacitic
rather than rhyolitic parent type. The samples A 162206 and A 162207
have similar dacitic igneous textures and mineralogy, and the finely
polygonised felsic groundmass component of several of thése equally may
be due to rather coarse devitrification, or else very shallow intrusive
rather than extrusive emplacement. In contrast with the above lithologies,
are the microporphyritic trachytic flow rocks A 162213 and A 162214 in

which prismatic albite microphenccrysts are set in a voluminous groundmass
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with ubiquitous flow aligned felted albite microlites. Distinct perlitic
cracks are preserved in the once partly glassy groundmass of A 162213,

while altered vesicle sites (amygdales) are preserved in A 162214.

The two sedimentary samples A 162211 and A 162220 are of
very fine grained finely banded silty mudstone/siltstone with variable

propertions of carbonaceous dust.
) .

| Possible banding in certain vitric tuff samples {e.g. A
162218) and variation in density and grain size of shards, as well as
the presence of some carbonate and sparse fine grained banded carbonaceous
silty sediments could indicate deposition in a shallow marine environment.
Alteration of these rocks is dominantly selective and rarely pervasive,
with_excellent’preservation of fine grained and once glassy volcanic
and tuffaceous textures. Secondary assemblages are common amongst the
phases quartz, albite, "sericite" (including illite, ?pyrophyllite etc.),

montmorillonite, chlorite and carbonate. Alunite was specifically looked

- for but this phase is not significant in the present group of samples.
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SAMPLE ' ROCK TYPE DIAGNOSTIC RELICT SECONDARY

NUMBER ) TEXTURES MINERALOGY

A 162201 |Altered poorly Unsorted broken angular |["Sericite"”,?Montmorill-
sorted crystal tuff |quartz, albitised onite, albite, limonitic
with subordinate plagioclase. Altered oxides after minor
lithic fragments. acid volcanic lithic sulphides. Vein-gquartz-

. clasts, chlorite-sericite. Traces
of carbonate.

A 162202 |Altered, veined Unsorted broken pheno- Low birefringent cherty
unsorted crystal Jerystic quartz and (or feldspathic) matrix
tuff of ‘acidic albitised feldspar. intergrown with . chlorite,
affinity. Altered quartz and carbonate and clay,

feldspar porphyritic "sericite" (or ?pyro-

lithic clasts as well phyllite etc.) in altered

as tuffaceous lithic feldspar sites. Albite/

clasts. chlorite-~quartz-carbonate/
quartz, veins.

A 162203 Altered, veined, Coarse unbroken quartz Intense silicification.
strongly porphyritic |and albitised feldspar Veins contain quartz,
acid igneous {or crystals.Minor altered carbonate £ chlorite.
partly fragmental} mafic phenocryst sites. Microfractures contain
rock. ' Vague outlines may chlorite and sphene

define lithic ?fragments.|granules.

A 162204 Altered unsorted Unsorted 1lithic frag- Albite, chlorite,
lithic tuff contain- !mental. Most are ?montmorillonite vein
ing coarsely por- coarsely quartez- and quartz, albite.
phyritic acidic feldspar porphyritic
volcanic debris. with rare altered mafic

sites. Broken pheno-
crystic quartz,
albitised plagioclase.

A 162205 }Altered, coarsely Medium to coarse grained |"Sericite” in albitised
porphyritic ?dacitic jphenocrysts, quartz, plagioclase phenocryst
igneous rock. (?Flow |plagioclase, amphibole. sites. Quartz, chlorite
or very shallow Groundmass mosaic of + ?montmorillonite.
intrusive type}. microgranular quartz

and clouded 7K~
feldspar.

A 162206 Altered porphyritic Unbroken coarse gquartz Albite, sericite,
dacitic igneous rock.|and plagioclase, fewer chlorite, ?montmorill-
Flow or very shallow jaltered amphibole cnite, sphene. Limonitic
intrusive type. crystal sites. Polyg- oxide dust.

onised felsic ground-
mass, some ?K~-feldspar.
4 162207 Altered porphyritic Unbroken phenocrysts Albite, sericite,

and vesicular
dacitic igneous
rock.

of plagioclase, quartz,
amphibole. Microlite
textures in polygonised
groundmass felsic

mosaic. Flattened quartz-
chlorite-filled vesicle
sites.

chlorite, sphene.
Accessory sulphides.
Veinlets of quartz,
"sericite",




P

033

301034,

SAMPLE ROCK TYPE DIAGNOSTIC RELICT SECONDARY

NUMBER . TEXTURES MINERALOGY

A 162208 |Altered lithic/ Once glassy to fine Polygonised K-feldspar
crystal tuff of grained flow banded, and cherty quartz.
acidic affinity. perlitic, vesicular Patchy albite, clay

volcanic lithie frag- (?montmorillonite) .
; ments. Rare sites of
! altered glass shards.
Broken phenocrystic
! quartz, plagioclase,
ﬁ rare degraded mica
; ‘ flakes, mafic crystal
j sites.

A 162209 !Altered, poorly QOnce glassy ?7rhyolitic Veins of granular
i sorted lithic tuff .and vesicular lithic albite, quartz,
idervied from a ifragments. Broken 7montmorillonite.
'porphyritic to phenocrystic quartzs
‘once-glassy albitised plagioclase
‘acidic source, idebris. Rare glass
' T ;shard outlines.

A 162210 . Altered vitric - Excellent relict glass Polygonised K-feldspar,
“tuff with volcanic ishard textures + once- quartz, albite,
‘lithic and crystal ‘glassy vesicular and "sericite", quartez,
debris of acidic porphyritic lithic chlorite, ?montmorillon-
to acid-intermediate fragments. Others retain |ite. Accessory
affinity. ‘perlitic or trachytic sulphides.

‘textures and magmatic
flow lines. Quartz,
‘albite broken crystal
'debris.

A 162211 Finely banded silt- IClastic sedimentary "Sericite” (or illite)
stone/silty mudstone itexture, silt sized ?kaolinite, limonitic
stained by limonitic 'quartz, lithic clasts. oxides.
oxides. ' Deformed detrital mica

flakes, tourmaline,zircon.

A 162212 Altered vitric tuff Abundant glass shards, Albite, chlorite,

"7+~  with lithic and volcanic and tuffaceous |felsic material includ-
icrystal debris from lithic fragments.Broken ing ?K-feldspar,albite,
‘acid volcanic crystal debris, quartz gquartz.
source. ) plagioclase, biotite.

A 162213 Altered micropor- K-feldspar and albitised |Albite, chlorite,
phyritic trachytic plagioclase phenocrysts, |sphene, quartz, minor
volcanic rock with ubiquitous feldspar birefringent clay.
perlitic cracks. microlites. Perlitic

cracks.
;Altered mircoporphy- |Trachytic texture,albite

A 162214

‘ritic albite-rich
ltrachyte with
sparse amygdales.

microphenocrysts,altered
vesicle sites.

Polygonised quartz,
albite, pale green
"sericite".
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SAMPLE DIAGNOSTIC RELICT SECONDARY

NUMBER _ . ROCK TYPE TEXTURES MINERALOGY

‘A 162215 |Clay-altered vitric [Distinct relict glass "Sericite” (illite,

=5« |tuff with broken shard and pumiceous pyrophyllite etc.),
phenccrystic textures. Broken pheno- |cherty quartz,
quartz fragments. crystic quartz chips. ?kaolinite. Limonitic
' oxides.

A 162216 Argillically altered |Glass shards and broken |[Albite, "sericite",
and albitised wvitric |vesicular, flow banded {?pyrophyllite etc.),
tuff, with acidic lithic fragments. chert, carbonate.

‘volcanic lithic and Limonitic oxides after
crystal debris. traces of sulphides.

A 162217 |Argillically altered [Abundant glass shards "Sericite", ?montmorill-
albitised vitric once glassy volcanic onite, albite, quartz,
tuff. lithic fragments,sparse |?kaolinite. Minor

fine grained sedimentary |limonitic oxides.
carbonaceous fragments.
Broken phenocrystic
quartz, rarely feldspar.
A 162218 |Argillically altered |{Ubiquitous glass shard Cherty felsic mosaic
’ vitric tuff with outlines, broken pheno- ?albite * quartz,
| some broken crystal crystic quartz, mica, "sericite". Limonitic
and acid volcanic clay altered, weakly ‘oxides partly replace
lithic debris. flow banded wvolcanic ‘traces of sulphides.
, {lithic debris. Minor ;
; clasts of carbonaceous ’
mudstone,

A 162219 Argillically altered |Abundant glass shards ;"Sericite", albite,
vitric tuff with land pumiceous fragments. :quartz, minor limonitic
lithiec and some ‘Accessory quartz chips, oxides.
crystal debris. ialbite cleavage frag- :

Ements, and carbonaceous
mudstone fragments.
A 162220 Weakly mineralised, Clastic sedimentary E"Sericite", ?kaolinite,
" ldistinctly banded texture. Distinct band- ‘accessory pyritic
o silty mudstone/silty ing. Detritus includes isulphides, chlorite,

carbonaceous mudstone,quartz, albite, minor
with lenses of guartz tourmaline, Zepidote,

and plagioclase-rich
siltstone.

sphene, zircon.
Carbonaceous dust.

‘quartz.

l

|




901036

Sample No. Al62201
Rock Type. Partly altered and albitised, poorly sorted

crystal tuff, containing broken angular crystal
and fewer lithic fragments from a porphyritic

acidic igneous sources.

Hand Specimen A compact dark grey fine grained sample containing

abundant irregularly distributed conspicuous coarse to medium grained

white to pale pink crystals and aggregates. K-feldspar staining proved

negative.

Thin Section. ' This is an unsorted tuffaceous rock containing
almost equally abundant broken angular to shattered quartz crystals,

and cleavage fragments of clouded and albitised plagioclase phenocryst
debris. Vague outlines of unsorted irregular shaped lithic fragments,

that are mostly less than 3 mm across, inélude finé grained but polygonised
altered and albtisied and partly oxidised acidic igneous types, several

of which are sparsely gquartz-porphyritic,as well as rare clasts that

once may have been flow banded and ?rhyolitic. The exceptionally fine
grained rock matrix comprises mainly low birefringent argillic and cherty

secondary products enclosing very small but recognisable angular crystal

chips.

Very strong alteration has affected the rock
with selective patches of very fine #ispy "sericite" develcoped in albitised
plagioclase crystal sites. Wispy, pale yellow bfown ?monﬁmorillonite
is concentrated along narrow branching fractures and veinlets, and also
present are irregular patches and veinlets of secondary albite crystals
* quartz intergrown with the argillic material and clusters of limonitic
oxides. At least some of the latter appear to pseudomorph previous
sulphides. Elsewhere are patches of strained and deformed vein quartz
partly intergrown with patchy chlorite and sericite. Traces of fine

grained carhonate are accessory.

The rock is a partly altered and albtisied,
poorly sorted crystal tuff containing angular crystal and fewer lithic

fragments from a porphyritic acidic igneous source.
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Sample No. A 162202
Rock Type. :Substantially altered and veined, unsorted
' crystal tuff of acidic affinity.
Hand Specimen A mottled fine grained mid-~grey compact sample

with scattered pale grey medium grained crystal sites and irregular pale
grey veins, several of which react strongly wiﬁh cold dilute HCl. K-

feldspar staining gave weak positive results for sparse crystal sites,

Thin Section, ~ Unsorted fragmental texture is clearly preserved

in this crystal-tuffaceous rock which is clearly related to the previous
sample A 162201. Once again broken angular gquartz chips and albitised
feldspar cleavage fragments are present in approximately equal major
proportions, and crystal debris accounts for roughly a quarter of the
total thin section area. Several coarse quartz grains exhibit magmatic-
ally well rounded and embayed shapes, while others appear to have.been
shattered in situ. Sparse altered lithic fragments include altered but
once~glassy guartz and feldspar porphyritic volcanic types, and types
that are themselves fragmental, including broken chips of quartz and
feldspar. The voluminous but exceptionally fine grained low birefringent
rock matrix appears to be mostly cherty (or feldspathic) with patchy

chlorite, carbonate and clay.

Alteration includes development of dense
sericite in clouded and albitised feldspar crystal sites, while vein-like
patches comprise fine grained secondary albite clear of inclusions;
chlorite * quartz t carbonate; microgranular quartz; and almost monominer-
alic carbonate {calcite - see reaction above). Partial deformation of
this rock has produced branching zones of polygonisation in certain

coarse guartz grains.

The sample may be described as a substantially

altered and veined unsorted crystal tuff of acidic affinity.
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Sample No. A 162203
Rock Type. Quartz-albite~sericite-carbonate altered and

significantly veined, strongly porphyritic

acid igneous (or partly fragmental) rock.

Hand Specimen A fine grained compact mid grey sample containing

scattered,: very coarse grained pale grey crystals that is cut by a branch-
ing network. of narrow dark grey to pale grey veinlets. K-feldspar staining
gavé weak positive results for patches in the matrix fraction of the

rock.

Thin Section. This sample retains a strongly porphyritic

texture defined by coarse quartz and albitised feldspar crystals and
aggregates, mo;t of which are apparently unbfoken. These crystals.comprise
about a quarter of the thin section area, and guartz and feldspar are
almost equally well represented. The quartz grains have deeply embayed
and magmatically corroded shapes, while prismatic to subrounded shapes
are characteristic of the albitised and sericitised feldspar crystals.
Several of the latter have simple twins and once may have comprised K-
feldspar. Rare sites of previous mafic (?amphibole) microphenocrysts

now contain abundant sphene and carbonate. The abundant matrix of this
sample comprises a microgranular mosaic of intergrown guartz and altered
feldspar crystal sites, at least some of which are most likely K-feldspar
- see staining. Slight differences in grain size are characteristic

in the matrix fraction, suggesting the possible presence of lithic

?fragments.

The rock has undergone patchy intense silicificat-
ion, and a network of narrow branching veins contain intergrown granular
to subhedral quartz and carbonate * minor chlorite. Elsewhere micro-

fractures contain chlorite and discontinucus trails of sphene granules.

The rock may be only tentatively identified
as a strongly porphyritic acid igneous or partly fragmental type, that

is partly silicified, albitised and carbonated.
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Sample No. ' A 162204
Rock Type. Partly altered unsorted lithjc tuff containing

coarsely porphyritic volecanic debris of acidic

primary composition,

Hand Specimen Poorly sorted, distinctly lithic fragmental

rock contalning large and small darkgrey porphyritic fragments and pale grey
crystal sites, set in a mid-green-grey, fine grained matrix. K-feldspar

staining proved negative.

Thin Section. Unsorted lithic fragmental texture in this

rock is defined by a variety of angular volcanic lithic fragments up

to 1.5 cm acrosg. These accoﬁnt for almost half of.the presént thin section
area. Very sﬁrong}y porphyritic types predominate, containing coarse
magmatically well rounded and embayed quartz phenocrysts} and albitised,
lightly sericitised plagioclase laths and aggregates. Rare mafic crystal
sites are pseudomorphed by chlorite and clusters of sphene granules.

Relict textures in the groundmass fraétions of most fragments suggest

that they were once glassy, but have been replaced by fine to medium
grained secandary albite, intergrown with chlorite and/or a montmorillonite
type clay. As well as the lithic debris there is present abundant angular
and broken phenocrystic debris, again including mainly gquartz and albitised
plagioclase cleavage fragments, and accessory zircon, sphene and degraded
oxide crystal sites. The rock matrix in this sample comprises a fihely
pelygonised meosaic of cherty quartz * albite, chlorite and clay (mostly

a birefringent montmorillonite type}.

Vein-like branching to irregular shaped patches
contain dense granular secondary quartz intergrown with water-clear
secondary albite, indicating significant introduction or at least redistrib~

ution of this material.

The rock may be described as a partly altered
unsorted lithic tuff containing coarsely porphyritic volcanic debris

of acidic primary composition.
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Sample No. | A 162205
Rock Type. Partly altered, coarsely porphyritic igneous

rock of acidic (?dacitic) affinity.

Hand Specimen : A pale grey fine grained sample containing

abundant pale pink and mid-grey coarse phenocrysts. K-feldspar staining

gave positive results for the fine grained groundmass fraction.

Thin Section. A coarsely porphyritic igneous texture is marked

by medium to coarse grained phenocrysts which comprise about a quarter

of the total thin section area. These phenocrysts include almost equally
abundént quartz and feldspar with subordinate degraded siteslof previous
mafic microphenocrysts. The quartz phenocrysts exﬁibit characteristic
magmatic-roundfnq and embayment while albitised plagioclase crystals

show strong patchy ‘development of fine grained sericite.. Shapes of certain
degraded mafic crystal sites indicate the presénce of previous amphibole.
Intense polygonisation and dévelopment of a fine grained secondary
assemblage has largely obscured the primary textural features of the
groundmass fraction which equally may have been glassy, or very fine grained
but holocrystalline. It now comprises a microgranular mosaic of intergrown
quartz-rich and clouded ?K-feldspar-rich domains, as well as others that
are crammed with wvery fine grained flakes of chlorite * montmorillonite.

Minor narrow branching veinlets contain monomineralic granular quartz.

This rock could represent a volcanic flow or

very shallow intrusive phase of a partly altered, very strongly quartz-

‘and feldspar-porphyritic ignecus rock of acidic primary composition.

Sample No. A 162206
Rock Type. Partly altered, strongly porphyritic igneous

rock most likely of dacitic primary affinity.

Hand Specimen A distinctly porphyritic sample containing

evenly scattered coarse pink feldspar laths and dark grey quartz phenocrysts
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set in a fine grained pale brown matrix. K-feldspar staining gave positive

results for the matrix fraction.

Thin Section. Evenly distributed unbroken coarse phenocrysts
are characteristic of this acidic igneous rock,with coarse magmatically
rounded and embayed quartz crystals almost equally as abundant as albitised
and partly sericitised plagioclase laths and glomeroporphyritié aggregates.
Completely.altered mafic microphenocryst sites have subhedral shapes

suggesting the presence of previous amphibole, but these are now filled

- with yellow-green stained and oxidised chlorite * ?montmorillonite and

sphene granules. Other microphenocryst sites that almost certainly once
contained titaniferous oxides now contain dense small sphene crystals

*+ chlorite. The abundant fine grained groundmass fraction has a micro-
granular polygonised texture comprising a mosaic of intergrown quartz
and clay-altered fgldspar crystal sites, most likely containing some
K-feldspar since tﬁis fraction gave positive staining results. Other
intergrown fine grained fibrous secondary products include chlorite and

sparse wispy sericite and red-brown limonitic oxide-dust.

The fine polygonisation of the groundmass
fraction of this rock most likely is due to the effects of cooling of
a once-glassy flow, or else verﬁ.shallow intrusive type. It may be
described as a partly altered, strongly porphyritic igneocus rock, most

likely of dacitic primary'affinity.

Sample No. A 162207
Rock Type. Partly altered, strongly porphyritic and vesicular

acidic igneous rock, most likely of dacitic

primary composition.

Hand Specimen A pale grey compact fine grained sample enclosing

abundant and coarse grained, very pale grey ?feldspar crystal sites and
fewer dark green-grey ?mafic crystal sites. Minor fine grained patchy

sulphide mineralisation is not particularly conspicuous, but K-feldspar

staining gave positive results for the fine grained matrix fraction.
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Thin Section. This rock exhibits a distinct porphyritic texture

in which unbroken phenocrysts occupy about a quarter of the total thin

saction area. Most of these lie within the size range 1 mm up to 3 mm,

and weakly ~louded albitised and sericitised plagioclase laths and

aggregates predominate over slightly subordinate deeply embayed and

magmatically rounded quartz crystals. Several of the latter are surrounded

by narrow coronas of very fine grained material which could represent

once glassy attached rims of lithic fragmental material but more likely

are reaction rims between the quartz phenocrysts and enciosing melt.

As in previous samples, the subhedral shapes of relict mafic phenocrysts

and aggregates suggests the presence of an amphibole. These sites are

now completely filled with dense chlorite, argillic patches, sphene granules,

zirceon grains, and éparse'small enhedral crystals and aggregates of pyrite.
The voluminous groundmass fraction contains

ubiquitous vague outlines of microlites, but comprises a microcrystalline

mosaic of pblygcnised and clouded ?K-feldspar (see staining), guartz,

chlorite and wispy "sericite”. Accessory very small sulphide euhedra

are sparsely scattered throughout the groundmass fraction of the rock.

" Numerous elongate flattened but somewhat irregular ?vesicles contain

granular quartz centrally with discontinuous chlorite rims, minor veinlets

also contain granular quartz and patchy sericite.

The sample may be identified as a partly altered,
strongly porphyritic and vesicular acidic-igneous rock, most likely of

dacitic primary affinity.

Sample No. A 162208

Rock Type. Partly altered lithic/crystal tuff of acidic
affinity.

Hand Specimen A mottled and partly oxidised and stained unsorted

fragmental sample in which dark grey to pale grey fragments and crystals
are set in a fine grained pale grey to red-brown stained matrix. K-feld-
spar staining gave positive results for the matrix and particularly for

sparse small fragments.
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Thin Section. : Fragmental texture is clearly displayed in

this unsorted pyroclastic lithology. Very fine grained to cnce glassy
volcanic lithic fragments prédominate, many of which retain vague outlines
of 7flow lines, while others show evidence of alteration along perliﬁic
cracks and a few are vesicular. Rare recognisable cuspate glass shards
are pseudomorphed by a birefringent clay (?montmorillonite). Much of

the fine grained lithic material now is replaced by argillically clouded
low birefringent microgranular K-feldspar and cherty quartz, and the

rock is cut by abundant narrow branching domains of water-clear secondary
albite. Some have central zones filled with granular quartz. Crystal
debris is subordinate but quite common, and includes broken and angular
phenocrystic quartz, albitised lightly sericitised plagioclase, rare
deformed and degraded mica flakes, and mafic crystal sites now marked

only by clusters of sphene granules.

The rock is strongly altered, mbétly to albite
and argillic products, but clearly contains dominant once-glassy lithic
debris and significant quartz and feldspar crystal debris. It may be

classed as a partly altered lithic/crystal tuff of acidic affinity.

Sample No. A 162209
Rock Type. Partly altered, poorly sorted lithic tuff

containing material from a fine grained to

porphyritic acidic ignecus source.

Hand Specimen A pale grey sample containing abundant fine

grained very pale pink, and fewer elongate and somewhat subparallel dark
green fine grained fragments. K-feldspar staining gave weak positive

results for the fine grained rock matrix.

Thin Section. Once-glassy and exceptionally fine grained

unsorted lithic fragments predominate in this pyroclastic rock, and relict
textural features within these fragments are poorly preserved indeed.
Vague outlines of ?magmatic flow lines are present in several of these,

while others contain poorly preserved and deformed vesicle sites, but
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mostly they consist of intergrown low birefringent clay, ?K-feldspar

and variable proportions of wispy birefringent montmorillonite. Angular

to cuspate shard shaped outlines are poorly preserved in some parts of

the thin section, énd broken angular crystals of guartz and albitised
plagioclase are common. Narrow branching vein-like domains of secondary
granular albite intergrown with subordinate guartz form a discontinuous
infill enclosing the numerous lithic and crystal fragments. Elsewhere

in the samble the meagre rock matrix comprises dense wispy fine grained
birefringeht pale gréen ?montmorillonite. There is no evidence of sulphide

mineralisation.

This sample comprises a poorly sorted lithic
tuff containing abundant once-glassy (?rhyolitic) fragments.and some
glass shards, as well as quartz and feldspar crystal debris, that has

undergone albitisation and partial argillic alteration.

Sample No. A 162210
Rock Type. Partly altered vitric tuff with scattered volcanic

lithic and crystal debris of acidic to acid-

intermediate primary affinity.

Hand Specimen A compact fine grained mid-grey coloured sample

cohtaining conspicuous unsorted pgle grey to pale green-grey lithic
fragments and abundant medium grained pale pink to white crystal debris.
Several small Patches of fine grained sulphide mineralisation are present.
¥-feldspar staining gave patchy positive results for the fine grained

matrix and also for sparse broken crystal and lithic debris.

Thin Section. In this sample are preserved excellent relict

textures of cuspate and angular devitrified glass shards. The ubiquitous
shard-rich matrix encloses altered and deformed once-glassy lithic fragments,
several of which retain vesicular and/or porphyritic igneous textures.
Elsewhere are andular cnce-glassy lithic fragments retaining textures

_ of previous perlitic cracking and still others showing distinct lines
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.of magmatic flow. Sparse unsorted crystal debris also is present, and

this includes angular and broken to subhedral quartz, as well as prismatic

shaped to broken cleavage fragments of albitised feldspar. Several

lithic fragments that contain plagioclase microphenocrysts and abundant

microlites could have had trachytic parent types.

. Alteration of the rock is intenée with a micro-
granular K-feldspar and quartz'mosaic predominating in volcanic lithic
material, while branching narrow patches and trails of granular secondary
albite-"sericite" * quartz t chlorite comprise a rather meagre rock matrix.
Certain shard sites are pseudomorphed by dense granular albite * quartz
and chlorite while deformed fine grained lithic fragments are pseudomorphed
by dense pale green montmorillonite * “"sericite" (pyrophyllite, illite-
etc.). Accesébry sulphides are selectively located in certain altered

lithic and crystaf sites.

This rock may be described as a partly altered
vitric tuff of acidic to acid-intermediate composition containing scattered

lithic and crystal debris.

‘Sample No. A 162211

Rock Type. Finely banded siltstone/silty mudstone which

has been variably stained by yellow-brown

limonitic oxides.

Hand Specimen A fine grained pale grey to variocusly stained

yellow=-brown and oxidised finely banded argillic sample with sparse small

weathered-out voids. K-feldspar staining proved negative.

Thin Section. This sample exhibits a fine grained clastic

sedimentary texture, particularly defined by more or less evenly but
sparsely scattered angular silt-sized quartz chips and sparse conspicuous
degraded and flattened fine grained lithic clasts. The latter include

carbonaceous mudstone, and types that are now converted to a dense fine
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grained wispy birefringent clay. Also present are deformed and degraded
detrital mica flakes and accessory heavy detrital grains including blue
tourmaline, and zircon. The voluminous rock matrix is extremely fine
grained and consists mostly of low birefringent pale jellow-brown clouded
clay (?kaolinite), intérgrown with subordinate wispy birefringent clay
and elongate patches of yellow-brown limonitic oxides. The elongate
.llthlc clasts and altered crystal debris is orlented subparallel to a

weak graln size layering defining original narrow bedding.
This sample may be simply described as a finely

banded siltstone/silty mudstone which has been variably stained by yellow-

brown limonitic oxides.

Sample No. A 162212

Rock Type. Altered vitric tuff enclosing sparse lithic

and crystal debris from an acidic volcanic

source.

Hand Specimen A mid-grey fine grained compact sample containing

abundant conspicuous angular dark grey to pale grey lithic clasts, as
wall as numerous white and pale yellow-brown oxidised crystal sites.
K-feldspar staining gave weak positive results for the matrix fraction

and for sparse fragments.

Thin Section. As in the previous sample A 162210 outlines

of very abundant cuspate and branching glass shards are characteristic
in the matrix of this sample. Also present are sparse recognisable unsorted
lithic fragments including completely altered, finely banded once glassy
types, flattened aggregates of shards that most likely represent clasts
of welded vitric tuff (or ignimbrite), and plagioclase-microporphyritic
?trachytic types with abundant poorly defined minute feldspar microlites,
set in a chlorite~altered matrix. The scattered medium to coarse grained
broken crystal debris includes subhedral to angular and broken crystals

of quartz, equally abundant broken crystals of albitised plagioclase
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with accessory deformed and partly altered flakes of biotite, as well
as sphene-albite-altered mafic crystal sites. Fine grained ?sedimentary

lithic fragments are accessory.

The glass shards now are selectively altered
to granular albite with narrow rims of pale green fine grained chlorite
in turn set in a microgranular felsic mosaic - most likely intergrown

K-feldspar (see staining) albite and quartz.

The rock may be identified as an altered vitric

tuff enclosing sparse lithic and crystal debris from an acidic volcanic

source.

Sample No. A 162213

Rock Type. Partly altered microporphyritic trachytic volcanic
rock with distinct perlitic cracks.

Hand Specimen A mottled pale greenish grey to yellow-brown

oxidised fine grained sample that is cut by a network of very narrow
curving to branching fractures filled with dark green-grey material.

K-feldspar staining gives weak patchy positive results.

Thin Section. Well preserved relict textural features in

this once*glassy volcanic rock include sparse euhedral prismatic micro-
phenocrysts and glomeroporphyritic aggregates of untwinned cloﬁded K-
feldspar and albitised plagioclase, as well as abundant wispy feldspar
microlites aligned subparallel to the previous direction of magmatic

flow. Quartz phenocrysts are conspicuously absent. The voluminous micro-
litic rock matrix is cut by abundant curving and branching perlitic cracks,
clearly resulting from rapid chilling of a once glassy lithology, that

are now filled with dense concentrations of fine grained chleorite, minute
sphene clusters, and in some are developed microgranular aggregates of
secondary albite * quartz. The abundant wispy albitised feldspar microlites
in this groundmass, are in turn "suspended” in a devitrified mosaic of
clouded ?K-feldspar, albite, chlorite, sphene and patchy low birefringent

clay.
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Clear microporphyritic, and trachytic textures
outlined by feldspar microlites, as well as the development of conspicuous
perlitic cracking indicates that this rock had a partly glassy volcanic

parent of wmicroporphyritic trachytic primary affinity.

Sample No. A 162214
Rock Type. Partly altered, sparsely microporphyritic

albite-rich trachyte enclosing sparse flattened

amygdales filled with quartz.

Hand Specimen A fine grained pale grey sample with scattered
mid~green—-grey patches. Sparse narrow elongate subparallel dark grey

lenses are present. K-feldspar staining proved negative.

Thin Section. This fine grained volcanic rock retains a

distinct trachytic texture defined by ubiguitous minute "felted" to
"feathery" feldspar microlites aligned subparallel to the direction of
magmatic flow. This felted mat largely consists of albitised microlites
intergrown with numerous, more or less evenly distributed clusters of
oxidised sphene granules and irregular shaped patches of chlorite. The
voluminous groundmass fraction encloses sparse albitised lath shaped
plagioclase microphenocrysts, once again set subparallel to the direction
of magmatic flow. Rare small glomeroporphyritic clusters of feldspar,
once again comprise albitised plagioclase. The narrow elongate subparallel
lenses of the hand specimen prove to be flattened vesicle sites that

are now filled with monomineralic polygonised secondary quartz. The
latter encloses trails of minute dusty inclusions suggesting original
colloform banded deposition of the silica. Later narrow veinlets are
also filled with micreogranular quartz and albite, while even later micro-
fractures that are subparallel to the trachytic flow direction are filled

with minute flakes of a very fine grained pale green birefringent clay.

This sample may be described rather simply
as a partly altered, sparsely microporphyritic albite-rich trachyte,

enclosing sparse flattened amygdales filled with guartz.
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Sample No. _ A 162215
Rock Type. . Clay-altered vitric tuff enclosing sparse

unsorted angular and broken fraqments of pheno-

crystic quartz.

Hand Specimen A compact fine grained pale grey sample containing

abundant medium grained dark green-grey, pale yellow and clay-altered
to partly void crystal sites. Several microfractures are partly coated

with red-brown limcnitic oxides. No K-feldspar was detected by staining.

Thin Section. Intense selective alteration of this rock has

outlined clearly a relict vitric pyrociastic texture defined by abundant
cuspate and angular shards and broken pumiceous fragments. This material
accounts for at’least half of the total thin section area,and.shows
selective alteration to almost monomineralic very fine grained dense
clusters of "sericite" (or illite, pyrophyllite étc.). Tﬁe contrasting
low birefringent matrix fraction is also extfemely fine grained and
largely consists of clouded cherty quartz and low birefringent clay.
Sparse medium grained broken crystal clasts have broken angular shapes

and include abundant quartz. Scattered voids partly coated with limonitic
oxides once may have contained feldspathic crystal debris. Several narrow
veinlets are filled with microgranular quartz and sparse partial voids
lined with patchy limonitic oxides. The shapes of at least some of these

patches suggest the previous presence of minor sulphides.

Clear outlines of ubiquitous glass shards in
this altered sample indicate a vitric tuff parent enclosing sparse unsorted

broken quartz debris from an acidic volcanic source.

Sample No. A 162216
Rock Type. Argillically altered and albitised vitric tuff,

with sparse lithic and crystal debris from

an acid volcanic source.
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Hand Specimen A compact fine grained mid brown-grey coloured

to mottled dark brown, partly oxidised sample that appears tobe coarsely

banded. No K-feldspar was detected by staining.

Thin Section. As in the previous sample A 162215, the present

rock has undergone intense but partly selective argillic alteration
defining abundant deformed éngular to cuspate glass shards and fewer
once-vesicular to flow banded lithic fragments. This material is now
pseudomorphed by microgranular pale brown clouded secondary albite, while
the contrasting matrix fraction now is replaced by very abundant wispy
fine grained "sericite" (or illite, pyrophylliﬁe etc.), as well as a
cherty felsic mosaic ahd sparse patches of very fine grained carbonate.
The latter is partly oxidised to dark red-brown limonitic material and
once may have ipcluded an iron carbonate, as well as calcite. Sparse.
broken angular crystal debris comprises dominant medium to fine grained
quartz, subordinate albitised_plagioclase crystals and rare deformed

and degraded, barely recognisable sites that once may have contained
biotite. Accessory small sulphide grains are almost completely converted

to red-brown limonitic oxides.

Relict textural features in this argillically

altered and albitised sample confirm a vitric tuffaceous parent lithology

with clear ocutlines of abundant glass shards, as well as sparse recognisable

lithic and crystal debris from an acidic volcanic source.

Sample No. A 162217
Rock Type. Argillically altered and albitised vitric tuff,

containing ubiquitous glass shards, once-glassy

volcanic lithic fragments, and sparse quartz

i+

feldspar crystal debris.

Hand Specimen A pale yellow-brown compact fine to medium

grained sample that appears to contain poorly defined mid grey bands.
Scattered red-brown and pale yellow-brown medium grained ?crystal sites

are present. K-feldspar staining proved negative,



e

901051 ..

Thin Section. The outlines of abundént unflattened glass
shards are clearly preserved in this sample, together with subordinate
recognisable once glassy flow banded volcanic lithic fragments and broken
vesicular pumiceous fragments. Elsewhere are present sparse,'small angular,
very fine grained sedimentary lithic fragments that contain abundant.
carbonaceous dust, and sparse angular chips of phenocrystic quartz.
Recognisable albitised feldspar fragments are rarely preserved.

The ubiquitous cuspate glass shards énd broken
pumiceots fragments in this sample are outlined by very narrow but
continuous rims of microgranular felsic material (?albite), with central
cores of dense birefringent, "sericite” (?illite, pyrophyllite etc.},
and minor pale green ?montmarillonite, all set in.a matrix also comprising
a cherty microc}ystalline mosaic of secondary albite + quartz, and ?low
birefringent clay. " The birefringent clay is varicusly stained by yellow- H
brown limonitic oxides but fresh carbonate is not present in the thin
seétion. Sparse small oxidised patches once may have contained accessory

sulphides.

This sample may be described as an argillically

_altered and albitised vitric tuff, containing ubiquitous glass shards,

angular once-glassy wolcanic lithic fragments and sparse guartz * feldspar

crystal debris from an acidic volcanic source.

Sample No. ' A 162218
Rock Type. Argillically altered vitriec tuff with sparse

broken angular crystal and lithic debris, mainly

from an acid volcanic source.

Hand Specimen A pale grey fine to medium grained sampie that

contains poorly defined mid grey discontinuous bands. The rock contains
sparse pale grey and dark brown medium grained ?crystai sites. No K-feldspar

was detected by staining.
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Thin Section. " Qutlines of ubiquitous glass shards once again

are clearly preserved in this vitric tuffaceous sample. The cuspate

and angular shards have narrow, more or less continucus rims of micro-
crystalline 9herty felsic material which could be secondary albite rather
than quartz.\ This material encloses central zones of dense birefringent
flakes of "sericite" (or illite, pyrophyllite etc.), while the subordinate .
matrix comprises an extremely fine grained cherty mosaic.of felsi& material
that is parEly clouded by dusty inclusions. Sparse broken phenocrystic
quartz debris is accessory as 1s clay-altered, weakly flow banded, once-
glassy volcanic lithic debris, rare deformed mica flakes, and rare small

fragments of carbonacecus mudstone.

Patchy yellow-brown limonitic oxide'staining
coats narrow subparallel but discontinuous fractures, and certain small
patches havé central cores of relict sulphides. The weak banding of

the hand specimen is not at all evident in the present thin section.

_ The well preserved relict outlines of ubiquitous
glass shards in this sample clearly indicate its pyroclastic origin.
It may be described simply as an argillically altered vitric tuff with
sparse broken angular crystal and lithic debris, mainly from an acid

volcanic source.

Sample No. A 162219
Rock Type. Selectively argillically altered vitric tuff

containing ubiquitous altered shards and once-
glassy lithic fragments, as well as sparse
angular and broken phenocrystic quartz + feldspar

debris.

Hand Specimen A pale grey to mid-grey mottled fine grained

sample with a poorly defined disrupted ?banding. Sparse scattered pale
grey and b:own stained medium grained crystal sites are present.

K-feldspar staining proved negative.
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Thin Section. Clear relict textures of abundant glass shards

and pumiceous fragments are well preserved in this sample of vitric tuff.
Such shardé and fragments are selectively replaced by birefringent fine
grained "sericite” (?illite-pyrophyllite etc.), whilé fewer now contain
microgranular albite, and their distribution is somewhat patchy and uneven,
possibly defining the poeor, disrupted banding of the hand specimen.
Cuspate shards and broken pumiceous fragments account for more than half
of certain ‘patches and bands. As in the previous samples, angular medium
grained gquartz chips are accessory, and rare cleavage fragments of
albitised plagioclase also are accessory. Rare small lithic fragments

are of exceptionally fine grained carbonaceous sedimentary types ({(carbon-
aceous ?mudstone), are also present. All this material is set in a matrix
of exceptionally fine grained low birefringent cherty felsic material

(most likely intergrown secondary albite and quartz).

Several narrow veinlets that cut across the
rock cbntain almost monomineralic granular quartz or else monomineralic
dense fine grained wispy sericite. Elsewhere, however, are narrow wavy
fractures coated with red-brown limonitic oxides. Similar oxides pseudo-
morph sparse very small subhedral crystal sites that almost certainly

once contained sulphides.

This sample may be described as a selectively
argillically altered vitric tuff containing ubiquitous altered shards
and once glassy lithic fragments, as well as sparse broken phenocrystic

quartz t feldspér debris.

Sample No. A 162220
Rock Type. Weakly mineralised, distinctly banded silty

mudstone/silty carbonaceous mudstone with narrow
lensed bands of quartz and albitised plagioclase-

rich siltstone.
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Hand Specimen A fine grained compact mid-grey sample with

conspicuous subparallel dark grey and pale grey bands and lenses developed

at irregular intervals. No X~feldspar was detected by staining.

Thin Section. In contrast to the previous samples, the present

rock exhibits a clastic sedimentary texture with conspicucus compositional
and grain size layering. The mid-grey host material that forms the majority
of the samﬁle is a silty mudstone in which sparse, angular silt sized

quartz grains are "suspended" in a voluminous, excepticnally fine grained
low birefringent "matrix" most likely comprising intergrown cherty quartz,
?albite, low birefringent clay (?kaolinite), wispy unoriented flakes

of "sericite"” and a light dusting of carbonaceous particles. The dark

'grey subparallel narrow bands'and lenses of the hand specimen have a

similar composition except for an increased proportion of carbonaceous
dust. The narrow pale grey bands and lenses of the hand specimen contain
a high proportion of angular silt sized detrital quartz and albitised
plagioclase grains, together with subordinate recognisable but degraded
detrital mica flakes, accessory heavy detrital grains of variegated
tourmaline, Zepidote, sphene and zircon. Several of the siltstone bands

show a weak grain size layering or grading.

This rock contains abundant accessory fine
grained disseminated pyritic sulphides as single subhedral c¢rystals and
aggregates, many of which are closely associated with traces of secondary

chlorite.

Clastic textures are clearly evident in this
fine grained sedimentary rock which may be described simply as a weakly
mineralised, distinctly banded silty mudstone/silty carbonaceous mudstone

with narrow lensed bands of quartz and albitised plagioclase-rich siltstone.
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SUMMARY

The twenty five samples A-162221 to A-162245 may be subdivided
into five groups of lithologies. Firstly are those which are clearly clastic
sedimentary types including the texturally similar cabdnadeous guartz-rich
arenite/siltstone samples A-162221, A~162236, and the sample A-162238, a

fine grained carbonacecus slate.

4

A second group include the mixed sedimentary/tuffaceous or

tuffaceous samples partly reworked in a sedimentary environment. Thesée are

generally conglomeratic rocks containing a variety of volcanic lithic fragments
or clasts such as A-162226, A-162230, A-162237 and A-162244. The volcani;
debris inéludes microlitic trachyfic, perlitic once-glassy, flow banded micro-
porphyritic trachytic, and strongly vesicular once-glassy types, as well as
sedimentary clasts of carbonaceous siltstone, fine grained quartz-rich arenite
and quartzite. The ﬁigh carbon content in several of these rocks suggests

& terrestrial rather than marine environment.

A third lithic type comprises the vitric tuffaceous samples A-162223,

A-162224, A-162225, A-162243, and possibly A-162231, in which there are clearly
preserved relict ﬁextures of previous glass shards, as well as sparsely porpy-
ritic, vesicular and flow banded lithic fragments. Glass shards are also
present in the samples A-162227, A-162228 and A-162229%9, but these are most
likely of mixed tuffaceous/sedimentary origin since they contain in addition,
clasts of carbonacecus siltstone. Such rocks most likely are the.reSult of

catstrophic earth movements in response to explosive veolcanic activity.

Lithic/crystal tuffaceous samples lacking clear evidence of cuspate

glass shards contain unsorted angular to irregular shaped altered lithic
fragments of vesicular, gquartz and albitised plagioclase porphyritic, trachytic,
flow-banded rhyolitic and perlitic once-glassy volcanic types. Samples in

this group include A-162232, A-162234 and A-162240, The sample A-162245 is
also a lithic tuff with fragments of clinopyroxene-porphyritic ?trachyandesitic,

and trachytic types.

A final group includes those rocks that appear to be volcanic flows

or autobrecciated flows such as A-162222 which is a porphyritic and vesicular
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lithology of acidic primary composition. Other samples in this group include
A-162233 which contains unbroken albitised plagioclase and quartz phenocrysts
and numerous relict vesicle sites, while the sample A-162235 is plagioclase
porphyritic with a once vesicular and ?microlitic gfdundmass. The samples
A-162239, A-162241 and A-162242 are 2autobrecciated or later brecciated

trachytic,or trachytic to perlitic volcanic rocks.

Alteration of this acidic fragmental suite of samples is mainly
to simple assemblages amongst the phases albite, quartz, ?montmorillonite,
"sericite" {or ?pyrophyllite), chlorite and quartz. More definitive secondary
assemblages, however, are developed in the rare more basic lithologies
represented in the samples A-162226 and A-162245, in which the secondary phases
include prehnite, pumpellyite, guartz, albite, epidote, carbonate and chlorite.

Such assemblages show adjustment ‘in a low grade "burial metamorphic" environment.

* * % X
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SAMPLE ROCK RELICT TEXTURAL SECONDARY

NUMBER TYPE FEATURES ASSEMBLAGE

A-162221 |[veined carbonaceous |[Fine to medium grained |[Sericite, quartz

' lquartz-rich arenite [clastic sedimentary chlorite. Trace
{or greywacke}. textures. oxidised sulphides.

A-162222 Alvered unsorted Altered angular porphy- |Albite, "sericite”
lithic fragmental ritic vesicular frag- quartz. Traces of
jrock. ?Autobrecc- ments of acidic oxidised sulphides.
fiated porphyritic composition. Cherty '
'vegicular flow. matrix.

A-162223 'Partly altered, Porphyritic, strongly Quartz ,albite,

: :unsorted lithic/ vesicular fragments. chlorite ,sericite.
‘vitric tuff of Quartz and albitised Minor limonitic
racidic affinity, plagiocclase pheno- oxides.

; .crysts and angular
| debris. Cherty rock
! matrix with glass

i shards.

A-162224 ' Ppartly altered IAbundant glass shards. Albite "sericite”
_acidic vitric tuff, 'Strongly vesicular ., quartz, Zmontmorill-
with sparse lithic and microlitic and onite.
and crystal debris. !flow banded lithic !

! fragments. P
:

A-162225 Partly altered 'Abundant glass shards .Quartz, albite,
acidic vitric tuff 'and once-glassy vesic- émontmorillonite,
with sparse volcanic, ular and flow banded ‘chlorite, "sericite"
.lithic and crystal 'lithic fragments. " (or pyrophyllite
debris. X etc.).

A-162226 |[Altered, poorly .Porphyritic and Prehnite, gquartz,

' !sorted volcanic vesicular volcanic ‘pumpellyite, albite,
Econqlomerate. lithic fragments, sub- epidote, carbonate,
rounded to well rounded. chlorite.

A-162227 Altered mixed acidiciPoorly sorted fragmental Albite, ?pyrophyllite,
tuffaceous sediment |volcanic lithic, and ‘quartz, carbonate,
with fine grained carbonaceous siltstone. ichlorite.
porphyritic frag- Flow banded porphy-
ments, glass shards {ritic, once glassy i
and carbonaceous types and phenocrystic
sedimentary material. jdebris, glass shards.

A-162228 Altered acidic lithic/!Unsorted fragmental. ?Pyrophyllite
vitric tuff with Glassy trachytic ?montmorillonite,
intermixed sedi- vesicular, vitric albite, quartz.

- SUMMARY TABLE
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mentary material.

tuffaceous, lithic

fragments. Albite and
guartz debris, carbon-
aceous silty material.
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SAMPLE ROCK RELICT TEXTURAL SECONDARY

NUMBER TYPE FEATURES ASSEMBLAGES

A-~162229 |Altered lithic/vitric|Unsorted fragmental ?Montmorillonite
tuff with mixed once glassy vesicular albite, chlorite,
carbonaceous sedi- |and flow banded lithic |cherty quartz.
mentary material. types. Glass shards Traces of sulphides.

' in carbonaceous pelitic
host. Albite and quartz
crystal debris,

A-162230 Partly altered, 'Pebbles well to sub- Chlorite, albkite,
poorly sorted ;rounded. Microlitic wispy sericite,
ivolpanic conglom=- itrachytic, vesicular clay.
rerate. iporphyritic volcanic,

: iand carbonaceous
‘siltstone and
‘arenite.

A-162231 'Altered, veined, ‘'Flow banded rhyolitic, Quartz, albite,
‘unsorted lithic/ -plagioclase porphyritic,chlorite, pyro-
‘vitrig acidic vesicular lithic frag- |phyllite, limonitic
tuff. ments. Plagioclase/ |oxides, traces of
' : quartz phenocrystic !?sulphides.

debris. Possible glass
shards.

A-162232 Altered, veined, Vesicular, sparsely Albite, quartz,
mineralised acidic quartz and plagioclase chlorite, sphene,
lithic tuff. porphyritic fragments. ~?pyrophillite.

Breoken albite, guartz Traces sulphides.
debris.

A-162233 Altered, silicified, Unbroken albite pheno- Chlorite, "sericite"
porphyritic crysts, aggregates sphene, quartz, 5%
vesicular acidic and guartz phenocrysts, .- 7% sulphides.
volcanic rock. Numerous vesicles.

A-162234 Altered unsorted Unsorted lithic frag- ‘Albite, chlorite,
,acidic to trachytic mental. Types are ‘cherty quartz minor
| lithic tuff. plagioclase and/or ‘wispy "sericite".

quartz -porphyritic i
.trachytic, vesicular; |
‘perlitic once—-glassy.
A-162235 Altered silicified Plagioclase, porphy- Quartz, albite,
{ porphyritic acidic ‘ritic ?microlitic wispy ?pyrophyllite
volcanic rock. '?vesicular chlerite. Trace
; sulphides.
A-162236 Weakly foliated, Clastic sedimentary "Sericite", chlorite.

banded medium
grained quartz-rich
arenite/carbonaceous
siltstone similar

to A-162221.

quartz and mica-

rich detritus, lithic
clasts, quartzite
siltstone.

Traces sulphides.
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l Q SAMPLE ROCK RELICT TEXTURAL SECONDARY
NUMBER TYPE FEATURES ASSEMBLAGES
I A=-162237 partly altered Clasts include ?Montmorillonite,
lithic tuffaceous vesicular once glassy albite, cherty
conglomerate. types, microlitic quartz.

l trachyte, vitric tuff,
crystal tuff, carbon-
aceous siltstone,broken
plagioclase and gquartz

. phenocrysts.

|
i
A-162238 jE“ine grained silty |Fine grained clastic Cherty gquartz,

l ‘carbonacecus slate. | texture with quartz sericite, low bire-
silt set in a carbon- fringent clay
aceous matrix. (?kaolinite).

' ?Radioclaria. Rare sulphides.

A-162239  Partly brecciated Numerous similar Cherty quartz,
or autobrecciated, angular microporphy- albite, chlorite,

l ‘sparsely porphy- ritic trachytic limonitic oxide dqust.

. ritic*microlitic lithic fragments.
: and once glassy
l ?trachyti'c i
volecanic rock. !
A-162240 Altered, poorly Poorly sorted fragments 'Albite, "sericite"
' sorted lithic/ of coarsely porphyritic iquartz, chlorite,
crystal tuff. t albite and guartz-rich ?montmorillonite,
‘ | acidic volcanic material,sphene.

I alsc vesicular or flow
banded once-glassy
fragments. Clouded ?K-

. : feldspar, Zoxides.

' Albite and quarte
i .crystal debris.
I A-162241 Partly altered Fine grained microlitic, Quartz, albite,
once-vesicular vesicular trachytic ‘chlorite, sphene.
: trachyte, volcanic rock. Sparse

' ' albite microphenocrysts. .

A-162242 Partly altered Trachytic and perlitic  Albite, chlorite,

' and devitrified lithic fragments. .quartz.

autobrecciated ;
trachytic ‘

l volcanic rock. i

| A-162243 Partly altered Unsorted fragmental Albite, gquartz,

acidic vitric broken quartz, albite ?montmorillonite,

' tuff with lithic + K-feldspar crystal chlorite.

and crystal debris. Once glassy
fragments. ?flow banded,perlitic
vesicular fragments.

I Glass shards in rock
matrix.
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SAMPLE ROCK, RELICT TEXTURAL SECONDARY
NUMBER TYPE FEATURES ASSEMBLAGES
A-162244 |Altered poorly Clastic poorly sorted Albite, quartz,
sorted volcanic lithic clasts include chlorite,
(or tuffaceous) microlitic trachytic, ?montmorillonite.
congiomerate with perlitic, flow banded
acidic to trachy- microporphyritic
tic clasts. trachyte, vesicular
carbonacecus siltstone;
-arenite, quartzite.
¢ Albite, gquartz debris.
A-162245 gAltefed, poorly Fragmental pyroclastic. éPumpellyite,

isorted lithic tuff,
iwith clinopyroxene-
jplagioclase

i porphyritic
E?trachy-andesitic

| fragments.

Coarse clinopyroxene
and albitised plagio-
clase phenocrysts in
-fine trachytic and
lvesicular fragments.

@?prehnite, albite,
epidote, quartez,

‘chlorite, sphene,
 carbonate.

-
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Sample No. | A-162221
Rock Type. Veined, wmedium grained quartz-rich greywacke
or carbonaceous quartz-rich arenite.
Hand Specimen A massive compact mid-grey fine to medium grained

sample that is cut by a series of narrow branching but subparallel white

e
veins. K-feldspar staining proved negative,

Thin Section. Clastic texture is clearly evident in this

immature sedimenﬁary sample which contains abundant fine and medium grained
angularfdetritus. The latter accounts fér more than half of the total
thin section area and comprises dominant angular quartz grains, with
subordinate, but unusually abundant bleached degraded and deformed mica
flakes that are largely pseudomorphed bylsericite and oxide dust * sphene,
marking forme;'cleavage traces..Sparse recognisable lithic fragments
include fine grained quartz-sericite schist with a kink folded foliation;
very fine grained quartzite; very fine grained sericite-rich foliated
carbonaceous siltstone and foliated carbonacecous claystone. Accessory
det:ital grains include chlorite flakes, and.a suite of heavy detrital
grains, including zircon, olive green tdurmaline, apatite, rutile and

4 single grain of brown spinel. The rather meagre matrix comprises micro-
crystalline cherty quartz * feldspars, strongly clouded by carbonaceous

dust and wispy sericite defining a poor wavy foliation.

The narrow veins that cut across this rock
are essentially monomineralic granular quartz with traces of red-brown

limonitic oxides {(including goethite) pseudomorphing previous sulphides.

The rock may be described as a veined medium

grained quartz-rich greywacke or carbonaceous quartz-rich arenite.

Sample No. A-162222
Rock Type. Altered unsorted 1ithic fragmental rock containing

material from a strongly vesicular sparsely

porphyritic acidic volcanic source.
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Hand SPecimeh' A buff coloured partly oxidised sample with

numerous angular to irregulér pale grey patches or fragments. The rock
is cut by narrow branching fractures that are partly void and partly
coated with dark red-brown limonitic oxides. K-feldspar staining proved

negative except for weak positive results in certain patches or fragments.

Thin Section. Fragmental texture is quite well preserved

in this rog¢k in spite of its strong alteration, partial oxidation and
weathering,. The majority of large irregﬁlar shaped volcanic lithic frag-
ments comprise a sparsely plagioclase porphyritic, strongly vesicular
type with sparse magmatically rounded and embayed quartz phenocrysts.
Smaller lithic fragments are of a similar lithology and sparse domains

contain broken angular chips of quartz and plagioclase phenocrysts.

The debris is set in a meagre felsic cherty matrix.

All phenocrystic plagioclase crystals are
albitised with a light dusting and dense small patches of a colourless
birefringent layer silicate (?"sericite" or pyrophyllite etc.). The
ubiquitous vesicle sites are now filled with granular secondary guartz
that is clear of inclusions, while the previous fine grained groundmass
fraction of the fragments comprises a diffuse poiygonised quartz-rich
felsic mosaic which is intergrown with fine grained wispy "sericite"
(or pyrophyllite etc.}. The felsic mosaic could include some K-feldspar
{see patchy staining of offcut). Clusters of small rutile needles mark
sites of former opaque oxide microphenocrysts. Patchy limonitic oxides
coat certain grain boundaries and fractures and pseudomorph rare small

?sulphide crystal sites.

The sample could represent an altered auto-
brecciated, strongly vesicular volcanic flow rock of acidic primary
composition, or else it is a pyroclastic rock "crowded" with fragments

of a similar parent type.

Sample No. A-162223
Rock Type. Partly altered unsorted lithic/vitric tuff of

acidic composition containing material from a
storngly vesicular, sparsely porphyritic source.



301064

Hand Specimen A rather massive compact siliceous mottled
palé grey sample with vague outlines of possible fragments. The rock
is cut by a network of narrow branching veinlets, several of which are

partly void. K-feldspar staining proved negative.

Thin Section. An unsorted lithic and crystal fragmental texture

of pyroclastic origin is defined by scattered volcanic lithic fragménts
{mostly legs than 5 mm across), set in a voluminous fine grained altered
matrix in which there are poorly preserved cutlines of numerous glass
shards. The lithic fragments are distinctly pumiceous with sparse stout
Plagicclase phenocrysts and glomeroporphyritic aggregates, as well as
rare coarse phenocrysts of magmatically resorbed and embayed quartz,
Broken angular crystal debris includes albitised'plagioclase, quartz
chips, and rarE altered mafic crystal sites. The very abundant rock
matrix fraction now consists of a cherty polygonised quarté-rich mosaic
intergrown with wiépy patches of chlorite and "sericite". The groundmass
fraction of fragments, on the other hand, is clouded by abundanﬁ minute
flakes of chlorite and "sericite” outlining the well rounded vesicle
sites that are now filled with almost monomineralic granular quartz.
Clusters of sphene granules and chlorite generally pseudomorph mafic
crystal.sites. Several narrow veins contain assemblages including quartz,

albite, chlorite * limonitic oxides.

tinsorted lithic fragmental texture in this
rock and the presence of possible glass shards confirms its pyroclastic
origin. The lithic and crystal material is derived from a strongly vesicular

sparsely porphyritic acidic volcanic source similar to that in A-162222.

Sample No. A-162224
Rock Type. Partly altered vitric tuff of acidic primary

composition, also containing sparse lithic

and crystal debris.

Hand Specimen A compact fine grained siliceous pale grey

sample enclosing scatered mid-grey as well as white to very pale grey
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patches or fragments. K-feldspar staining gave strong patchy positive
results.
Thin Section. The presence of abundant conspicuous glass

shards in tl.iis fock, as well as sparse unsorted lithic and crystal frag-
ments clearly indicates its pyroclastic origin. Sparse small volcanic
lithic fragments include several texturally different types that were
strongly vesicular and once glassy. These are now converted to dense
pale green birefringent ?montmorillonite. Elsewhere are microlitic
volcanic types now converted to strongly clouded argillic material, while
deformed finely ?flow banded fragments {or fiammé) have alternate bands
altered to fine grained ?montmorillonite and ?K-feldspar-bearing cherty
material respectively. Sparse angular and broken phenocrystic debris
includes mostly quartz, with subordinate albitised and "sericite"-bearing

plagioclase cleavage fragments.

The abundant glass shards are remarkably clearly
preserved by their selective alteration to microgranular albite t quartz,
while interspaces are filled with almost cryptocrystailine "chert”,

| including abundant K-feldspar (see staining). Branching trails and
veinlets of wispy pale green montmorillonite are common, while patches

of chlorite, and colourless "sericite" {(or pyrophyllite etc.) are accessory.

The selective alteration in this vitric
tuffaceous rock clearly outlines abundant glass shards, broken phenocrysts

and lithic fragments, the source material for which is distinctly acidic.

Sample No. " A-162225
Rock Type. Partly altered and devitrified vitric tuff,

with sparse lithic and phenocrystic debris

from an acid volcanic source.

Hand Specimen A fine grained mid-green-grey sample with pale

brown patches (?fragments) and crystal sites. K-feldspar staining gave
strong positive results for sparse small elongate to irregular shaped

?fragments.
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Thin Section. As in the previous sample A~162224, selective
alteration clearly outlines a fragmental pyroclastic texture with very
abundant glass shards and sparse once-glassy vesicular and finely flow
banded lithic fragments. The latter are of acidic primary composition

and comprise polygonised K-feldspar-rich material. Also present are
scattered angular and broken chips of phenocrystic gquartz and albitised
plagioclase, as well as deformed and degraded sites (now containing.yellow-
brown staiﬂed wispy ?montmorillonite), that once could have been pheno-
crystic biétite. Individual glass shards and pumicecus fragments are
pseudomorphed by polygonisgd water-clear secondary albite, and are in

turn set in a contrasting, exceptionally fine grained, almost crypto-
crystalline low birefringent cherty matrix with narrow lensed trails

of wispy "sericite" (and/of pyrophyllite etc.).  Accessory angular lithic
debris includes fine grained clasts rich in carbonaceous dust, small
clusters of sphene’ granules, small graing of zircon and apatite, and

rare small patches of red-brown oxides pseudomorphing prewvious ?sulphides,
traces of which remain in the uhoxidised part of the rock. Several narrow

veins contain chlorite * quartz + albite and dusty oxides.

The rock may be accurately described as a partly
altered and devitrified vitric tuff with sparse lithic and crystal debris

from an acidic {(rhyolitic) volcanic source.

Sample No. A-162226
Rock Type. . Altered, prehnite-pumpellyite-bearing poorly

sorted volcanic conglomerate.

Hand Specimen A patchy rock containing abundant large unsorted

lithic fragments of fine grained dark green-grey, pale green-grey and
pale grey types. Pale grey patches could represent medium grained pheno-
cryst sites. K-feldgpar staining gave positive results for sparse small

patches.

Thin Section. Irregqular to subrounded volcanic lithic clasts

or fragments in this rock are of several different types suggesting
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possible sedimentary reworking. These are all considerably altered and
little original igneous mineralogy remains., Several retain stout pheno-
crysts and glomeroporphyritic aggregates of albitised plagioclase enclosing
granules‘of epidote and small patches of prehnite. Sparse euhedral mafic
phenocryst sites in other fragments have shapes that suggest'previous
pyroxene, but this phase is pseudomorphed by dense fine grained blue-

green pumpellyite. Still other euhedra now contain granular secondary
quartz % ébidote and partly oxidised Zcarbonate. Certain fragments contain
assemblageé amongst the phases chlorite, quartz, epidote and pumpellyite

in abundant vesicle sites. Sparse wispy feldspar microlites are present

in the altered groundmass fraction of most fragments, certain of which

contain dense fine grained chlorite and patchy sphene dust. Other more

felsic fragments retain strongly trachytic textures defined by ubigquitous
flow-aligned microlites with patches of sphene dust.

The rather coarse grained vein-like rock matrix
suggests a porous conglomeratic parent. This matrix comprises abundant
subradiating aggregates of prehnite intergrown with fine granular to

very coarse velin guartz * accessory pumpellyite.

This rock most likely had a volcanic conglomerate
parent that has undergone low grade "burial" metamorphism to prehnite-

pumpellyite facies,

Sample No. A-162227
Rock Type. Substantially altered mixed tuffaceous sediment,

comprising fine grained and porphyritic acidic
volcanic fragments and glass shards and fine

grained carbonacecus sedimentary material,

Hand Specimen A poorly sorted fragmental rock with small

to medium sized fine grained pale grey, dark grey and rare bwon fragments,
gset in a mid-grey fine grained matrix. K-feldspar staining gave patchy

positive results for scattered fragments and some matrix materjal.



901068

Thin Section. Unsorted fragmental texture in this rock combines

a variety of volcanic lithic fragments with fine grained carbonaceous
terrestrial material. Altered volcanic lithic fragments predominate
and these include once-glassy types with distinct'flqw banding and/or
flattened vesicle sites, as well as quartz and plagioclase porphyritic

types. Broken phenocrystic quartz chips, albitised plagioclase and

" deformed partly altered biotite flakes are common. The volcanic lithic

fragments ‘are generally quite poorly defined and commonly have deformed
shapes. These are set in a meagre matrix that comprises dusty dark grey
fine grained carbonaceous silty material throughout which are located
numerous cuspate branching glass shards that are converted to microqrahular

secondary ablite.

: Alteration of the rock is patchy and partly
gselective, with dense fine grained wispy birefringent layer silicates
(?pyrophyllite) replacing certain once-glassy volcanic lithic fragments,
while others now comprise cherty or granular quartz * albite. Carbonate

and chlorite are accessory.

This is an altered, unsorted fragmental sample,
possibly resulting from an expleosive volcanic event mixing volcanic fragments

and glass shards with fine grained carbonaceous sedimentary material.

Sample No. A-162228
Rock Type- Altered acidic lithic/vitric tuff with some

intermixed fine grained carbonaceous sedimentary

material.

Hand Specimen A fragmental sample with medium to small fine

grained irreqgular shaped mid-grey pale gray and dark grey fragments in
a mid-grey fine grained matrix. Weak positive K-feldspar staining outlines

several small ffagments and a patchy matrix fraction.

Thin Section. Unsorted fragmental (pyroclastic) textures

are characteristic in this sample, and poorly defined fine grained to
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once glassy vesicular lithic types predominate. Also present are
trachytic and vesicular types, abundant glass shards and peossible lithic
fragments that are themselves vitric tuffs. Scattered angular and broken
phenocrystic debris includes approximately equal major proportions of
quartz and albitised plagioclasé with barely recognisable altered mafic
crystal sites, most likely including biotite and an ?amphiboie. Irregular
shaped deformed patches of fine grained carhonaceous sedimentary material

suggests that the rock has a mixed tuffaceous/sedimentary origin.

_ Alteration of the sample is advanced but
selective with wispy birefringent colourless (?pyrophyllite} and pale
green (?montmorillonite) layer silicates predominating in finely banded
once-glassy lithic fragments, while sites of previous cuspafe glass shards
are largely pseudomorphed by aggregates of clear microgranular albite

+ guartz.

This unscorted fragmental rock has a dominant-
tuffaceous component defined by abundant once glassy vesicular and
microlitic lithic fragments of acidic primary composition and egqually
abundant poorly defined cuspate glass shards and broken crystal debris
with relatively minor recognisable fine grained carbonaceous sedimentary

material, possibly representing a meagre Mmatrix.

Sample No. A-162229 .
Rock Type. Altered lithie/vitric tuff with mixed fine

grained carbonaceous sedimentary material.

Hand Specimen & mottled sample containing poorly defined

deformed lithic fragments of dark green—-grey mid-grey and pale grey types
set in a mid-blue-grey, very fine grained matrix. No K-feldspar was

detected by stainihg.

Thin Section. Unsorted fragmental texture once again is

characteristic in this rock. The lithic¢ fragments mostly have poorly

defined margins but once-glassy and vesicular altered types are common,
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in which pale green wispy birefringent Z?montmorillonite predominates,

and trails of dusty limonitic oxides mark sites of previous vesicles,

Other types clearly contain cuspate glass shards pseudomorphed by micro-
granular albite, set in an extremely fine grained carbonaceous ?pelitic
host. Still other clasts are carbonaceous siltstone, while similar material
elsewhere contain angular and broken.quartz and albitised plagioclase
crystal debris. Still other once-glassy polygonised felsic to cherty
fragments exhibit distinct narrow flow banding. Wispy deformed lensed
narrow carbonaceous layers in this rock partly outline the altered

fragments and appear to comprise a meagre fine grained matrix fraction.

Alteration of selected fragments is to dense
pale green birefringent ?montmorillonite, while others contain dominant
wispy colourleds sericite (or montmorillonite), still other patches contain
green chlorite # granular albite. Branching narrow veinlets are filled
with granular Quartz and patchy chlorite. Traces of sulphides are

accessory.

In this sample the poorly defined unsorted
lithic fragments include porphyritic to once-glassy acidic volcanic types,
as well as vitric tuffaceous types containing abundant devitrified glass
shards. The presence of fragments an& matrix material with carbonaceous

dust suggests a mixed tuffaceous/sedimentary origin.

Sample No. A-162230
Rock Type. _ Partly altered, poorly sorted volcanic conglomerate

with traces of sulphide mineralisation.

Hand Specimen A poorly'sorted coarse grained conglomeratic

rock containing abundant pebbles (some of which are well rounded), of
dark grey, pale grey and green-grey fine qrained material set in a mid-grey

fine grained matrix, K-feldspar staining proved negative.

Thin Section. A variety of lithic and crystal material is

represented in this poorly sorted conglomeratic rqck.' Many of the coarse

pebble sized clasts are'quite well rounded, while others are angular



901071

10.

to irregular. Lithologies represented include the followihg; microlitic
tachytic, once glassy volcanic types; completely altered once-vesicular
glassy material;partly altered trachyte; chlorite and clay altered
volcanic glassy types with.peflitic cracks marked by trails of opaque
oxides; plagioclase-porphyritic igneous types of intermediate primary

composition, clay-altered flow banded glassy volcanic material, quartz-

porphyritikc altered volcanic glassy types, scattered clasts of fine grained

carbonaceous siltstone and medium grained quartz-rich arenite. Coarse
broken angular crystal debris includes phenocrystic guartz and albitised
and lightly sericitised plagicclase. Rare mafic crystal sites are
converted to dense fine grained chlorite. The rock matrix comprises
crystal debris aﬁd finer grained lithic clasts similar to those above,
in turn set in, exceptionally fine grained carbonaceous cherty material

*+ voids. Sparse accessory pyritic sulphides are located in the rock
matrix and also is concentrated in certain clay-altered volcanic lithic

clasts.

The rock may be described as a partly altered,

poorly sorted velcanic conglomerate with traces of sulphide mineralisation.

Sample No. A-162231
Rock Type. Altered and veined unsorted lithic/vitric tuff

of acidic primary composition.

Hand Specimen A very fine grained mottled pale grey to mid

grey sample with vague outlines of lithic fragments and a single well
defined dark grey fragment enclosing numerous small white (?feldspar)

phenocryst sites. K-feldspar staining proved negative.

Thin Section. Peolygonisation and development of a secondary

assemblage partly obscures relict textural features of this rock. Never-
theless vague outlines of unsorted angular lithic fragments define a
lithic fragmental pyroclastic texture. The lithic fragments mostly

include ?rhyolitic types with fine ?magmatic flow banding, sparse
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albitised plagioclase phenocrysts and flattened elongate vesicle sites,

~while other fragments appear to have had crowded porphyritic textures.

Scattered broken angular phenocrystic debris includes mestly angular
albitised plagioclase and subordinate quartz chips; Some glass shards
may be present in the voluminous fine grained matrix, as well as small
once-glassy volcanic lithic fragments, but mostly this fraction consists
of microcrystalline cherty quartz. '

‘

Alteration of fragments is to a polygonised
quartz-albite mosaic, with trails of chlorite and wispy sericite (or
?pyrophyllite etc.) partly outlining relict textural features. A
conspicuous wide vein contains very abundant granular quartz with subord-
inate chlorite and minof staining by limonitic oxides. Minute cubic
patches of limbnitic oxides could represent sites of previcus trace

proportions of sulphides.

The-sample may be identified as an altered

and veined, unsorted lithic/vitric tuff of acidic primary composition.

Sample No. : A-162232
Rock Type. Altered, weakly veined and mineralised lithic

tuff, containing abundant angular lithic fragments
frdm a strongly vesicular, sparsely porphyritic

volcanic source.

Hand Specimen A massive compact pale grey ?siliceous sample

with outlines of scattered medium grained mid grey ?phenocryst sites.
K-feldspar staining gave weak positive results outlining the possible

phencocrysts and narrow branching veinlets.

Thin Section. Coarse lithic fragments are characteristic

of this pyroclastic rock. Most fragments enclose numerous stout albitised
plagioclase phenocrysts and clusters, as well as slightly subordinate
subhedral to magmatically rounded and embayed quartz phenocrysts. These

are set in a matrix comprising a coarsely devitrified mosaic of granular
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quartz with chlorite-rich interstitial sites. Narrow branching "zones"
of cherty felsic material and ubiquitous angular quartz and albite chips

form a rather meagre rock matrix.

_ The sample is altered to simple éssemblages
amongst the phases quartz, albite, chlorite and sphene with accessory
wispy trails of sericite (7or pyrophyllite etc.). It contains sparse,
very fine ‘grained disseminated sulphide minefalisation, particularly
along matrix zones rich in albite and quartz chips. The sulphide mineral-

isation which accounts for about 5% of the total thin section area, is

‘conspicucusly absent from several narrow crosscutting veins.

Strongly vesicular and sparsely porphyritic
lithic fragmemts of acidic primary composition, as well as minor broken
crystal debris defines . a lithic fraqmehtal pyroclastic parent of acidic
primary composition. The simple quartz-albite-chlorite alteration

accompanies the weak sulphide mineralisation.

Sample No. A-162233

Rock Type. : Weakly mineralised, altered and éilicified,
sparsely porphyritic and vesicular acidic volcanic
rock.

Hand Specimen A fine gfained compact "siliceous" pale green-

grey sample containing numerous small pale grey patches (?phenocryst
sites). No K-feldspar was detected by staining but disseminated sulphides

are not particularly obvious due to their fine grain size.

Thin Section. This sample could represent a single volcanic

flow lithology. It contains more or less evenly scattered unbroken
albitised plagioclase phenocrysts and glomeroporphyritic aggregates,

as well as coarée magmatically rounded and embayed quartz phenocrysts,

and numerous sites of subrounded to irregular shaped vesicles now filled
with clear granular quartz. The former groundmass fraction of this sample

now comprises a mosaic of granular secondary quartz crowded with patchy
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inclusions of extremely fine grained chlorite and wispy "sericite", (or
?pyrophyllite, illite etc.). Accessory ?mafic crystal sites are now
filled with dense ?sericite" and sphene t quartz, and primary accessory

phases include zircon and apatite.

The disseminated fine grained sulphides comprise
about 5% Eo 7% of the sample, and several clusters are selectively located
along narrow veinlets filled with "sericite". Otherwisé these subhedral
cubic and irregular shaped grains are more or iess evenly distributed

throughout the rock.

This sample has been polygonised and silicified
to form a quartz-rich granular mosaic enclosing patchy fine grained chlorite
and wispy "sericite", but retaining relict textures of a sparsely plagio-

clase- and quartz;poxphyritic, vesicular, once-glassy acidic volcanic

Hand Specimen

parent.
Sample No. A-162234
Rock Type. Partly altered unsorted lithic tuff, comprising

debris from a porphyritic acidic to trachytic

volcanic source.

A mottled pale grey pale brown (partly oxidised)

and dark grey fine grained ?cherty sample comprising abundant unsorted

fragments (up to 4 cm across). Certain of these exhibit distinct porphy-

ritic texture. No K-feldspar was detected by staining.

Thin Section.

Unsorted lithic fragmental textures are clearly

evident in this pyroclastie rock. Lithic fragments account for about

half the present thin section area, and these include blocks 4 cm across,

as well as smaller material.

including the following;

The fragments show a range of relict textures

strongly plagioclase-porphyritic types with

dense flow oriented albitic micrelitic (trachytic) groundmass textures
and sparse elongate quartz-filled vesicle sites. A pattern of perlitic

cracks in the groundmass of certain fragments is outlined by trails of
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limonitic oxide dust and minute chlorite flakes. Elsewhere are similar
frégments with subhedral to rounded and embayed quartz phenocrysts.

Still other fragments are fine grained trachytic types with dense chlorite
in the grovandmass fractions, an& some lithic fragments appear themselves
to be fragmental. The rock matrix contains sparse smaller volcanic lithic
fragments, as well as abundant albitised plagioclase cleavage fragments
(some wit@ deformed and bent twin lamellae) and subordinate quaftz chips.
This debris is set in a silicified cherty matrix intergrown with patches

of chlorite and minor wispy birefringent layer silicates.

The sample may be described as a partly altered,
unsorted lithic tuff comprising debris from a porphyritic acidic to

trachytic veolecanic source.
2

Sample No. ' A-162235
Rock Type. Substantially altered, silicified and weakly

mineralised porphyritic volcanic rock of acidic

primary composition.

Hand Specimen A massive fine grained cherty siliceous mid-grey

sample containing numerous medium grained pale grey ?phenccryst sites.
Fine grained sulphide mineralisation is not particularly cbvious in hand

specimen. K-feldspar staining proved negative.

Thin Section.. Relict porphyritic texture is preserved in

thié sample in spite of its strong silicification and partial argillic
alteration. Unlike previous samples it does not appear to be fragmental.
It cotnains sparse albitised and strongly argillically clouded stout
plagioclase phenocrysts and aggrégates. and barely recognisable sites

of previous ?mafic microphenocrysts now converted to patchy secondary
quartz and sphene granules. Quartz phenocrysts are lacking. Vague outlines
of possible minute microlites can be barely recognised in the dusty

silicified groundmass fraction. Small apatite crystals are accessory.

Certain phenocryst sites and branching patches
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(?vesicle sites) now are filled with very dense fine grained ?pyrophyllite
centrally with.partial rims of granular secondary quartz and small central
zones filled with chlorite. Certain radiating quartz patches retain
inclusions marking a colloform bapded ?chalcedony or ?opaline precurser.
The voluminous groundmass fraction now is pseudomorphed by a more or

less equigranular quartz-rich ?albite-bearing mosaic crammed with minute
dusty inclusions of ?pyrophyllite, chlorite and dusty sulphides. The
latter (mostly pyrite) comprise about 3% of the thin section area. Minor

quartz veins are barren.

The sample may be described as a substantially
altered silicified and weakly mineralised porphyritic volcanic rock of

acidic primary composition.

Sample No. A-162236
Rock Type. Weakly foliated, distinctly banded medium grained

carbenaceous quartz-rich arenite (or guartz-

rich greywacke)/foliated carbonaceous siltstone.

Hand Specimen A mid-grey banded sample comprising a thick

medium to fine grained band with subordinate lenses and narrow bands
of fine grained dark grey material., No K-feldspar was detected by K-feld-

spar staining.

Thin Section. The majority of this sample consists of a medium

grained quartz-rich arenaceous sediment, This fraction contains at least
50% of crystal debris, the majority of which is angular quartz and slightly
subordinate degraded and deformed mica flakes (now converted to "sericite"}
and dusty opaque oxides. Rare flakes retain brown biotite pleochroism.
Accessory crystal debris includes rare mafic crystal sites (chlorite),
subrounded grains of olive green to yellow-green tourmaline, red-brown
spinel, zircon, sphene and rutile, Lithic clasts include fine gréined
recrystallised weakly foliated quartzite and carbonaceous sericite-rich

siltstdne. The clouded matrix fraction of this rock inlcudes wispy sericite
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and dusty carbonaceous-rich cherty material. The layer silicates define

a2 weak wavy foliation.

Subordinate fine grained lensed bands include
abundant wispy sericite # chlorite intergrown with carbonacéous dust
and silt sized relict guartz detritus. The wavy foliation of these bands
is subparellel to the primary layering. Clusters of fine grained sulphides

are mainly located along certain fine grained carbonaceous bands.

7 This rock is gquite similar to the previous
sample A-16222]1, except that the present sample is more carbonaceous
and is distinctly banded. It may be described as.a weakly foliated,
distinctly banded medium grained carbonaceous quartz-rich arenite {or
quartz-rich gfeywacke)/foliated carbonaceous siltstone, with traces of

sulphide mineralisation.

Sample No. A-162237
Rock Type. Partly altered and weakly foliated, poorly

sorted lithic tuffaceous conglomerate containing
abundant vitric and sparsely porphyritic volcanic

clasts from an acidic to trachytic source.

Hand Specimen An unsorted coarse grained sample with abundant

lithic debris including fine grained pale grey to white, fewer mid-green-
grey and dark grey deformed fine grained types set in a pale grey fine
grained matrix. Elongate dark grey carbonaceous lenses define a poor

foliation. Rare small fragments accept a weak positive K-feldspar stain.

Thin Section, ' A wide variety of mainly volcanic textural

types are represented amongst the coarse lithic debris of this poorly
sorted sample. And most material is in the size range of very coarse

sand to small pebbles. Shapes of the debris range from quite well rounded
to irregular and flattened. Volcanic clasts include the following types;
strongly vesicular glassy material now converted to dense fine grained

pale green ?montmorillonite; clouded albite~rich fine grained trachyte



9301078

17.

. with albite microphenocrysts; argillically altered and albitised vitric

tuff.with clear outlines of cuspate glass shards; and crystal tuffaceous
types comprising ahgular chips of albitised plagioclase and quartz in

a cherty ?shard-bearing matrix. Elsewhere are clasts of fine grained,
weakly foliated carbonaceous siltstone and angular, broken phenocrystic
debris including mainly coarse grains of albitised plagioclase and quartz.
The meagre fine grained rock matrix includes deformed carbonacecus pelitic
lenses and several wavy stylolites are present. Deformed vein-like

patches of pale green ?montmorillonite and rare sulphides are accessory.

Clastic sedimentary texture is evident in this
partly altered, poorly sorted lithic tuffaceous conglomerate that contains
abundant vitric tuff, and sparsely porphyritic volcanic debris from an

acidic to trachytic source.

Sample No. A-162238
Rock Type. Fine grained silty carbonaceous slate with
Rocx ype Y

a weak foliation parallel to a narrow poorly

defined primary layering.

Hand Specimen ' A dark grey fine grained weakly fissile slaty

rock with narrow joints containing fine grained sulphides. K-feldspar

staining proved negative.

Thin Section. -This is a very fine grained, weakly banded

and foiiated carbonaceous sediment. It contains scattered silt sized
angular quartz and some ?albite chips, as well as sparse small well rounded
sites of previous microfossils (?radiolaria), also now filled with micro-
granular cherty quartz. These small grains are "suspended" in a voluminous
matrix fraction of dense carbonaceous dust and wispy ?sericite flakes,

well oriented parallel to the foliation. The latter appears to be

subparallel to a weak primary banding defined by somewhat variable

- proportions of carbonaceous dust., The rock is cut by several narrow

veinlets filled with granular quartz, low birefringent. clay and clusters.

of minute cubic sulphide crystals.
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The rock may be simply described as a fine
grained silty carbonaceous slate with a weak foliation parallel to a
narrow poorly defined primary layering,
Sample No. A-162239
Rock Type.- Partly brecciated or autobrecciated, sparsely

porphyritic microlitic and once~glassy volcanic

rock of intermediate, possibly trachytic, affinity.

Hand Specimen A pale yellow-brown stained fineé grained mottled
sample with distinct ocutlines of abundant angular to irregular shaped
lithic fragménts.f K*feldspar staining proved negative. The rock is cut

by several joints coated with limonitic oxides. No K-feldspar was detected

by staining.

Thin Section. _ Partial fragmental texture in this sample most

likely represents autobrecciation of a single flow rather than a pyro-
clastic feature. All the angular fragments comprise a single lithology,
and interfragment material comprises a branching vein-like network of
fine grained cherty quartz. The volcanic lithology contains sparse stout
prismatic crystals and glomeroporphyritic aggregates of albitised plagio-
clase, as well as sparse plagioclase microphenccrysts, these are seﬁthroughout
a substantially altered groundmass with wispy unoriented plagioclase
microlites set in a devitrified mat of eguigranular quartz patches inter-
grown with patches rich in partly oxidised and clouded chlorite. The
rock matrix comprises a cherty mosaic of intergrown quartz and albite
with previous voids lined with chlerite, peripherally and granular guartz

centrally.

Trails and patches of red-brown limonitic oxides
are mostly located within the branching cherty interfragment domains,

and certain of these once may have comprised sulphides.

The exact primary composition of this sampile

is masked by its intense alteration and devitrification. However,



901080

19.

it may be tentatively described as a partly brecciated or autobrecciateqd,
sparsely porphyritic microlitic and once-glassy volcanic rock of inter-

mediate, possibly trachytic, affinity.

Sample No. A-162240

Rock TzEe;. : Substantially altered, poorly sorted lithic/

crystal tuff containing debris from a fine

grained but coarsely plagioclase-quartz-porphyritic

acidic volcanic source.

Hand Specimen, A poorly sorted medium to coarse grained

distinctly fragmental rock with abundant angular to irregular shaped
"buff" coloured fragments, as well as sparse dark green-grey deformed
fragments set in a poorly defined fine grained pale grey matrix. K-
feldspar staining géve strong positive results for sparse coarse crystal

clasts and parts of the fine grained matrix.

Thin Section. Poorly sorted fragmental texture is character-

istic of this sample and all the recognisable debris is of volcanic origin.
The rock contains almost equal major proportions of crystal and fine
grained volcanic lithic fragments, most of which are less than 5 mm across.
The crystal fragments include dominant cleavage fragments of albitised

and lightly sericitised plagioclase with slightly subordinate angulaf

and broken quartz Chips. The volcanic lithic fragments are all very fine
grained to once-glassy altered types and recognisable relict textures

in these include sparse albite microphenocrysts and small quartz~filled.
vesicle sites, vague outlines of possible glass shards and several finely
polygonised quartz and chlorite + montmorillonite-rich fragments that

once may have been magmatically flow banded. Accessory crystal debris
includes strongly clouded perthitic ?K-feldspar and sparse degraded ?oxide
sites now containing dense sphene and chlorite. The rather meagre rock
matrix contains abundant chlorite intergrown with a cherty quartz-rich
mosaic. Parts of this material could include K-felspar - see staining

of offcut.
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Alteration has obscured the finer textural
features of this rock, but it may be descirbed generally as a poorly
sorted lithic/crystal tuff containing debris from a fine grained but
coarsely plagioclase-guartz-porphyritic acidic voleanic source.
. Sample No. A-162241
Rock Type. Partly altered, fine grained once-vesicular
trachyte,
Hand Specimen A fine grained rather massive pale grey sample

with buff coloured elongate mottled patches and elongate flattened mid-
grey ?vesicle sites defining a possible magmatic flow direction} K-
feldspar staining#gave positive results for the majority of this fine

grained sample.

Thin Section. Microlitic trachytic texture is well defined

in this fine grained volcanic rock, and sparse narrow elongate vesicle
sites are also drawn out parallel to the direction of magmatic flow.
The ubiquitous wispy feldspar microlites are albitised, and these are
set throughout a matrix comprising microcrystalline felsic domains
{possibly intergrown quartz and K-feldspar), and chlorite-rich domains.
The elongate almond-shaped vesicle sites contrast with the fine grained
host since they are filled with relatively coarse granular quartz with
partial rims of oxidised chlorite and sphene. Sparse microphenocrysts
of albite are accessory. The rock is cut by narrow branching quartz

filled veins, but these are unmineralised.

Unlike most of the fragmental samples in this

suite the present rock comprises a trachytic and sparsely vesicular

volcanic flow rock, most likely of trachytic primary composition. Alteratior

of the rock has included albitisation of feldspars and development of

patchy quartz and chlorite,



301082

21.
Sample No. A-162242
Rock Type. Partly altered and devitrified autcbrecciated

voleanic flow rock containing fragments of
a once'glassy microlitic trachytic type with

conspicuous perlitic cracks.

Hand Specimen A massive fine grained pale grey ?siliceous

sample with vague outlines of possible mid-grey coloured fragments.
Numerous small pale yellow-brown patches could represent crystal sites.

K-feldspar staining proved negative.

Thin Secticn. This sample most likely represents an auto-

brecciated onge-glassy velcanic flow rock rather thana fragmental pyro-
clastic type sincg it contains ubiquitous angular to irregular shaped
lithic fragments of.a single distinctive lithology. The fragments exhibit
conspicuous perlitic cracks now marked by concenﬁrations of minute green
chlorite flakes, and these cracks enclose domains of mottled microgranular
albite * quartz. Albitised plagiqclase microlites define a clear direction
of magmatic flow, and adjacent-elongate "fragments" commonly exhibit

similar orientations of microlites. Sparse subhedral prismatic micropheno-

~crysts and glomeroporphyritic aggregates are of albitised plagioclase.

Rare crystals of this phase that are located in the matrix fraction appear
to be angular and broken suggesting at least some brecciation. Clusters

of sphene granules are a common accessory phase.

' The rock matrix is a "cherty" mottled mosaic

of intergrown quartz, albite and relatively minor chlorite.

This sample almost certainly represents an
auto-brecciated flow of a sparsely microporphyritic once-glassy microlitic

trachytic type with ubiquitous chlorite-filled perlitic cracks.
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Samgle NO. A-162243
Rock Type. Partly altered (particularly albitised) vitric

‘tuff with numerocus lithic and crystal fragments

from an acidic volcanic source.

Hand Specimen A pale grey fine grained sample containing

numerous almost white (?feldspathic) and fewer dark grey fragments,
K-feldspar staining gave strong positive results for sparse crystal and
lithic debris. '

Thin Section. ) Once again this sample exhibits unsorted frag-

mental (pyroclastic) textures defined by abundant broken crystal and
lithic debris set in a matrix containing numerous cutlines of previous
glass shards. The broken phenocrystic debris includes almost equal major
proportions o} quartz and albitised plagicclase, as well as minor strongly
clouded perthitié K-feldspar. The poorly defined fine grained volcanic
lithie debris includes once-glassy types now converted to monomineralic
wispy pale green birefringent ?montmorillonite, barely recognisable types
with fine wavy ?flow banding, devitrified felsic material with fine perlitic
cracks marked by wispy chlorite (these fragments could accept a positive
K-feldspar stain), still other finely devitrified fragments once were
strongly vesicular. Much of the exceptionélly fine grained "cherty"
felsic rock matrix lacks recognisable relict textures but in certain
domains clear ocutlines of previous cuspate glass shards are preserved.

The shards are pseudomorrhed by granular albite which is cleér of

inclusions, while the enclosing "cherty" matrix is strongly clouded.

The rock may be described as a partly altered
(albitised) vitric tuff with numerous lithic and crystal fragments from

an acidic volcanic source.

Sample No. A-162244
Rock Type. Partly altered and poorly sorted volcanic (or

tuffacecus) conglomerate containing predominant
fine grained volcanic lithic and crystal clasts fr

an acidic (rhyolitic) to trachytic source.
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Hand Specimen A poorly sorted congomeratic sample containing

. abundant pale grey and fewer dark grey subrounded to irregqular shaped

lithic clasts, set in a much finer grained pale grey ?arenaceous matrix.
K-feldspar staining gave positive results for scattered fine grained

debris.

Thin Section. : Poorly sorted clastic texture is evident in

this tuffaceous but partly conglomeratic sample. Lithic clasts commonly
exhibit subrounded to well rounded outlines and include the following
types; once partly glassy fine qrained microlitic trachyte with well
defined perlitic crécké; dense once-glassy material that is converted

to pale green ?montmorillonite; devitrified albite and cherty quartz-rich
finely ?flow banded ?rhyolite; strongly microporphyritic trachyte; albite-
altered once-¥esicular typés; sparse deformed clasts of weakly foliated
carbonaceous siltstone; fine grained guartz-rich arenite and weakly foliated
fine grained quartzite. The abundant crystal debris in this rock includes
approximately egual proportions of angular albitised plagioclase cleavage
fragments and quartz chips with rare grains of clouded ?K-feldspar.

The poorly defined rock matrix of this sample compiises fine grained

lithic and crystal debris similar to that described above.

The rock may.be described as a partly altered,
poorly sorted volcanic (er tuffaceous) conglomerate, containing predominant
fine grained volcanic lithic and crystal clasts from an acidic (rhyolitic)

to trachytic source.

Sample No. ' A-162245
Rock Type. Considerably altered, poorly sorted lithic

tuff containing abundant clinopyroxene and
plagioclase porphyritic fragments from an inter-

mediate {?trachy-andesitic) volcanic source.

Hand Specimen A mid- to dark-green grey fine grained sample

with scattered pale grey patches or fragments., K-feldspar staining gave

positive results for parts of certain large (?phenocrystic) feldspars.
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This sample, both texturally and compositionally,
It is frag~-

Thin Section.
is unlike the previous fragmental rocks of acidic affinity.

mental, however, and almost certainly is pyroclastic. The most striking
difference is the presence of scattered coarse euhedral grains of zoned
pale green to pale yellow clinopyroxene. Certain of these have central
zones of clear colourless clinopyroxene. They are remarkably unaltered.
Several clinopyroxene-rich glomeroporphyritic clusters are intergrown

with coarse grains of albitised plagioclase with exsolved patches of
K-feldspar. Albitised plagioclaée microphenocrysts are subordinate and

in part of the rock these are converted to patchy clouded ?prehenite

+ minor pumpellyite. Several large lithic fragments clearly were once
giassy and very strongly vesicular'but now these are converted to assemblages
amongst the phasas albite, guartz, chleorite, epidote and sphene, On

the other hand other fragments are partly carbonated, while sparse volcanic
fragments retain albitised microlitic trachytic textures. Numerous small
fragments, some of which carry fresh phenocrystic clinopyroxene and albit-

ised plagioclase now are converted to very dense fine grained pumpellyite.

The primary compesition of volcanic lithic
fragments in this rock is paftly masked by its intense alteration. Never-
theless it may be tentatively desaribéd as a poorly sorted lithic tuff,
containing abundant clinopyroxene and plagioclase porphyritic and vesicular

fragments from an intermediate {(?trachy-andesitic) wvolcanic source.
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Sample No. ' A 162246
Rock Type. Partly altered and veined, unsorted lithic

v o tuff containing a variety of mostly once-glassy

debrig from an acidic source.

Hand Specimen An unsorted fragmental sample with fine grained
pale brown, white, mid-grey and dark grey lithic fragments up to 1 cm
across, set in a fine grained matrix with a weak wavy lamination. K-
feldspar staining gave strong positive results for individual coarse
phenccryst debris, wispy narrow bands in flow-banded lithic fragments
and also for a narrow branching veinlet.
Thin Section. ‘ - Unsorted fragmental texture is clearly developed

in this pyroclastic }ock. Recognisable lithic clasts have angular shapes
and include flow banded and once-glassy vesicular volcanic types, as

well as types containing sparse quartz phenocrysts including doubly
terminated (high temperature)quartz and albitised plagioclase, while
elsewhere are phenocrysts of clouded K-feldspar. The abundant rock métrix _
contains outlines of cuspate glass shards, brokenvesicular lithic fragments
and types with perlitic cracks as well as scattered broken angular crystal
debris including quartz chips, plagioclase chips, degraded mafic phases,

and oxide microphenocryst sites.

Alteration is patchy and includes montmorillonite,
wispy "sericite" {or pyrophyllite), patches of minute chlorite flakes,
minor carbonate, aggregates of albite, cherty quartz, and sparse narrow
branching veinlets of albite and K-feldspar (most likely adularia), with
patches of limonitic oxides, possibly partly replacing previous éulphides

but also pseudomorphing iron-bearing carbonate.

The sample may be described as a partly altered
and veined, unsorted lithic tuff containing a variety of mostly once-

glassy debris from an acidic volcanic source.
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Sample No. 162247
Rock Type.- Partly altered vesicular and microporphyritic
. acidic volcanic rock with‘ubiquitous minute
feldspar microlites.
Hand Specimen A massive fine grained mid-grey sample containing

sparse scattered elongate subﬁarallel dark green-gréy patches. K-feldspar
staining gives weak positive results for most of the sample and particularly

for narrow rims around vesicle sites.

Thin Section. This is a devitrified once-glassy volcanic

flow rock containing very abundant minute feidspar microlites that are
partly decussate and partly trachytic {oriented parallel to the direction
of magmatic flow). They are set in a matrix that now comprises an equi-
granular mosaic of intergrown anhedral domains of gquartz and albite *
K-feldspar * wispy chlorite and "sericite", as weli as small clusters

and ﬁrails of sphene dust. Sparse microphenocrysts include euhedral
prismatic crystals of plagioélase and titaniferous.bpaque oxides that

are now converted to. clouded leucoxene + sphene. Crystals of apatite

and zircon are accessory. Numerous small vesicle sites which are drawn
out parallel to the direction of magmatic flow are now filled with granular
quartz, and subordinate patches of sphene, chlorite, K-feldspar and traces

of microgranular epidote. Sparse subhedral mafic crystal sites now are .

filled with chlorite, quartz, sphene, and small patches of "sericite".

The exact composition of this sample is partly
masked by its fine grain size and patchy alteration. It may be tentatively
identified as a partly altered vesicular and microporphyritic acidic

volcanic rock with ubiquitous minute feldspar microlites.

Sample No. A 162248
Rock Type. Partly altered, very fine grained microlitic

and once partly glassy vesicular trachytic

volcanic rock.
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Hand Specimen A compact massive fine grained mid-brown sample

with sparse patches of grey oxides. Staining gave very stronq positive
results for K-feldspar outlining numerous minute patches (or ?vesicle

sites) that lack K-feldspar.

Thin Section. Fine grained trachytic texture is well defined

in this igneous rock which is alsc strongly vesicular. Sparse micropheno-
crysts of albitised plagioclase exhibit zoning structures, with chlorite
centrally and wispy sericite inclusions throughout, while rare euhedral
mafic crystal sites (?amphibole) now contain aggregates of chlorite,
sphene and epidote. The dense mat of groundmass feldspar microlites
are set in a meagre granular devitrified mosaic of intergrown K-feldspar
* guartz t'patches of chlorite and sphene dust.
s

The abundant small irreqular shaped vesicle
sites now are filled mainly with granular secondary quartz with wispy
sericite marking original outlines. Acceséory secondary phases in the
vesicle sites include aggregates of epidote, chlorite and sphene. Several
large anhedral patches and veins are filled with dense chlorite, pale
yellow "sericite" and almost opaque to red-brown translucent limonitic

oxides centrally, that most likely comprise oxidised carbonate rather

than sulphides.

This sample is strongly potassic, lacks pheno-
crystic quartz but contains microphenocrysts of plagioclase and rarely
altered mafic sites. It may be tentatively identified as a partly altered,
very fine grained microlitic and once partly glassy vesicular trachytic

volcanic rock.

Sample No. A 162249
Rock Type. Perlitic vesicular sodie trachyte, with patchy

selective alteration and quartz veining,

Hand Specimen A massive fine grained mid grey sample cut

by an irregular system of veinlats and sparse narrow fractures thaf'are coated

with red-brown oxides. K~feldspar staining proved negative.
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Thin Section. Felted trachytic texture is very well developed
in this extremely fine grained volcanié rock. Minute wispy elongate
feldspar microlites are well aligned parallel to a direction of previous
flow. In addition the sample contains sparse euhedral to subhedral micro-
phenocrysts of albite that are lightly dusted with wispy sericite.
Accesgory microphenocryst sites include leucoxene-sphene altered euhedral
opaque oxide .crystal sites, and rare mafic crystal sites that are now
converted to dense chlorite and sphene. Ubiduitous small clusters of
sphene granules are eveniy distributed throughout. Also present are
numerous small, irregular shape& vesicle sites that now are filled with
almost monomineralic microgranular quartz + chlorite, while a dense
pattern of narrow curving perlitic cracks are filled with trails of
chlorite. The capspicuous branching veins of the offcut are filled with

microgranular and prismatic quartz crystals.

The perlitic cracks in this sample attest to
its origin as a partly glassy guickly cooled volcanic flow rocki and
its trachytic texture with ubiquitous sodic feldspars suggests a sodic

trachyte composition.

Sample No. A 162250
Rock Type. Partly altered unsorted lithic/crystal tuff,

containing debris from a porphyritic acid volcanic

source.

Hand Specimen A fragmental mottled sample containing pale

grey mid-grey and pale brown fragments (mainly less than 5 mm across),
set in a pale red-brown poorly defined fine grained matrix. No K-feldspar

was detected by staining.

Thin Section. Altered angular unsorted lithic fragments and

coarse broken crystal debris are characteristic of this sample, and are
present in approximately equal major proportions. The one lithic typé

represented is extremely altered and coarsely devitrified but still retains
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barely recognisable textures of flow banding, vesicle sites and perlitic
cracks. This material is converted to granular albite, abundant chlorite
and minor cherty quartz. Certain clasts enclose magmatically rounded

and embayed quartz and albite phenccrysts. The abundant phenocrystic
debris includés almost equél proportions of angular.quartz chips and
albite cleavage fragments that are quite heavily dusted with minute sericite
flakes. Rare mafic crystal sites now are filled with secondary assemblages
amongst the phases chlorite, albite, cherty quartz and sphene. The
abundant rock matrix lacks recognisable relict textures and consists

of a microcrystalline felsic or cherty mdsaic intergrown with small patches

of chlorite and dusty sphene.

Unsorted fragmental texture is defined by broken
phenocrystic lithic and crystal debris from an acidic volcanic source.
The rock may be desc;ibed as a.partly altered, unsofted lithic/crystal
tuff. |

Sample No. A 161951
Rock Type. Partly altered and oxidised vitric tuff, with
Rock lype _

sparse lithic and crystal debris from an acidic

volcanic source.

Hand Specimen A massive pale brown grey, very fine grained

sample with outlines of somewhat rounded patchy mottled (Zalteration)

domains. No K-feldspar was detected by staining.

Thin Section. _ In contrast to the previous sample the present

rock contains conspicuous well preserved ocutlines of cuspate glass shards
forming the voluminous matrix fraction. The latter encloses sparse partly
altered but recognisable lithic and crystal debris. Thelithic clasts

are extremely fine grained types with angular to irregular shapes and
vague outlines of relict vesicular textures. Several contain albitised
plagioclase microphenccrysts that are set in dense pale brown wispy
montmorillonite. The sparse broken angular crystal debris rarely exceeds
0.2 mm across, ahd includes approximately equal major proportions of

albite and quartz.
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Alteration in the fine grained matrix includes
selective alteration of the glass shards to microgranular secondary albite,
and thesé are set in a cherty to felsic microgranular mosaic variously
stained by red-brown limonitic oxides. Narrow crosscutting veinlets

contain almost monomineralic granular quartz.

c This sampie may be described as a partly alteied
and oxidised vitric tuff, with sparse lithic and crystal debris from

an acidic volcanic source.

Sample No. A 161952
Rock Type. - . Partly altered mixed tuffaceous sediment, contain-

ing abundant lithic, crystal and glass shard
material of acidic composition, set in a meagre

?carbonaceous cherty matrix.

Hand Specimen An unsorted fragmental sample with mottled

pale grey, dark grey and pale brown angular and irregular lithic and
crystal debris set in a mid-grey fine grained matrix. K-feldspar staining
gave positive results for small angular crystal clasts and weak results

for irregular shaped lithic debris.

Thin Section. This sample is somewhat similar to the previous

sample A 161951. It is an unsorted fragmental rock in which lithic clasts
and broken crystal debris are more or less equally abundant. Thé lithic
clasts rarely exceed 5 mm across, and these include the following types;
quartz porphyritic once-glassy rhyolite. Strongly vesicular once-glassy
types now converted to wispy pale yellow montmorillonite % albite, albite-
porphyritic once-glassy types, and sparse clasts of silty carbonaceocus
mudstone. The broken phenocryétic debris includes angular chips and
shattered cleavage fragments of weakly sericitised albite and fewer of
clouded K-feldspar. All the fragments are "suspended" in a voluminous
rock matrix that retains well preserved relict textures of cuspate glass

shards (now converted to microgranular albite), that are in turn enclosed
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within dusty (?carbonaceous) cherty material with patches of chlorite
and carbonate. This most likely requires incorporation of the tuffaceocus

debris into fine grained carbonaceous sedimentary material.

N The sample may be identified as a partly altered
mixed tuffaceous sediment,_containinq abundant lithic, crystal and glass

shard material of acidic composition, set in a meagre ?carbonaceous

cherty matrix.

Sample No. A 161953
Rock Type. Well sorted medium grained guartz-rich arenite,

with a moderately carbonaceous chlorite-rich

meagre matrix.

Hand Specimen A mid green-grey medium grained fairly massive

sample that exhibits a very weak layering or lamination. K-feldspar

staining proved negative.

Thin Section. Well sorted clastic sedimentary texture is

characteristic in this rock which has an average grain size of about
0.3 mm (medium grained sand). Angular quartz debris greatly predominates
with slightly less abundant déformed mica flakes. Also present are guite
common small lithic fragments, also in the medium sand size range, of

quartzite (with wispy chlorite flakes, carbonaceous chert, kinked

carbonaceous sericite-rich siltstone, and carbonaceous claystone. Accessory

detritus includes prismatic grains of olive green to straw coloured
tourmaline, zircon, apatite, rutile and rare grains of translucent red-
brown spinel. The meagre rock matrix comprises finely polygonised quartz
intergrown with minor wispy sericite, relatively abundant green chlorite

and patchy carbonaceous dust.

This sample may be simply classed as a well
sorted medium grained quartz-rich arenite, with a moderately carbonaceous

chlorite-rich meagre matrix.
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Sample No. | A 161954

Rock Type. Altered and devitrified ?Zautobrecciated plagioclase-
porphyritic flow of acid-intermediate primary
composition.

Hand Specimen A mid green—grey very fine grained somewhat

mottled sampie with sparse poorly defined medium grained pale grey patches
{?phenocrysts). K-feldspar staining proved negatiﬁe.

Thin Section. Relict textures are not very clearly preserved

in this altered, partly fragmental rock. Vague outlines of albite-porphy-
ritic fragments in several parts of the rock are defined by changes in
matrix grain size across such boundaries, but the fragment lithologies

are similar and related to the enclosing host type. Scattered coarse

subhedral to ma;matically rounded and partly broken angular weakly
sericitised albite bhenocrysts and glomercporphyritic aggrsgates are
common, but rare small mafic phenocryst sites now are pseudomorphed by
aggregates of carbonate, sericite and sphene dust. Several of the mafic

crystal sites retain shapes indicating the presence of previous amphibole.

Apart from the presence of possible lithic
fragments, patchy grain size variation throughcut the matrix appears
to cutline elongate discontinuous subparallel compositional domains that
most likely reflect original magmatic flow banding. In addition the
coarse to fine granular felsic and chlorite-rich devitrified bands and
patches alsc enclose ubiguitous unoriented wispy feldspar microlites
and abundant small irregular patches of granular quartz *+ carbonate that
most likely represent previous sites of numerous small vesicles. Elsewhere
are patches and narrow veinlets filled with microgranular quartz and

traces of carbonate t secondary albite.

The poorly defined discontinuous layering in
this sample almost certainly represents a magmatic flow banding but
possible fragmental outlines are not clear and the rock may be only
tentatively identified as an altered and devitrified ?Zautobrecciated

plagioclase-porphyritic flow of acid-intermediate primary composition.
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10 R WILLIAMS REFERENCE PRG/JM 39:12
FROM P R GIDLEY DATE 2ND APRIL, 1987

RE BULGOBAC CREEK - GEOPHYSICS

A collation of the results of geophysical surveys
covering the Bulgobac Creek tenement is presanted. Some of
this work has been contained in Leaman (1987). Additional
and confirmatory information is given here.

Aeromagnetics

The prbpositign of magnetic anomalism was first
mentioned by Leaman in his appraisal report for the Bulgobac
area. Reprocessed data as shown in Drawing No. 7612-3. Two
profiles taken NNE-SSW andlESE-WNW ovef the ground grid are
indicated in Figures 2 and 3. The east-west profile of
Figure 3 overlies gridline 7600N and is influenced at its
western end by the occurrence of a small cap of Tertiary
basalt. No information relating to mineralisation or geclogy
could be drawn from this profile although a small zone of
reduced magnetic response is observed between 2100 and 2500E.
Figure 2 however, equating to ground base line 2400E suggests
a subtle magnetic low, of about 1.0 nT amplitude centred
slightly north of 7600N. This effect is clearly shown when a
residual profile is derived from regional effects.

It is suggested by Leaman, and verified here, that the
described magnetic pattern is consistent with a localised
source at moderate depth (2-300m) in which magnetic contrasts
are reduced relative to host lithologies. Such a situation
may exist if alteration effects are present.
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A gradient array induced polarisation survey was
undertaken by CSR over the area. Zonge Enginéering were
contracted to undertake the work which they completed during
December 1986. The survey used a current electrode
separation of about 3.5 km being energised by a 7.5 kVA
trailer mounted generator set. Potential electrode readings
were made using 25m dipole separation over the grid area
shown in Drawing Nos. 7612-7 and 6. These two figures
present data as apparent resistivity (in ohm metres) and
phase (in milliradians) respectively.

Results from this work indicate the layered, shallowly
dipping electrical contrasts associated with the Que River
Shales (QRS) and adjacent lithologies in the area. The
original proposal to undertake gradient IP was to investigate
the possibility of 'seeing through' the conductive QRS. It
was then thought this unit was more steeply dipping and would .
hence present a traceable depth marker unit to deterﬁine
structure. The results however have only indicated the
near-surface occurrence of QRS with associated high pyrite
content and that the lithology shallowly dips east beneath
the area. The high resistivities at the western half of the
grid reflect conformable andesitic basement formations. Depth
of penetration of this survey appears restricted to the depth
of QRS in the east, and about 80-100 metres in the west.

Regional Gravity.

A 1:25000 scale gravity map presented as Drawing No.
7612-8 and contoured at 0.5 mGal was derived from data
released as part of the Tasmanian Dept of Mines Mt. Read
Volcanic Project. The data values are plotted, and have been
reduéed using standard elevation free-air, latitude and
terrain corrections. A density contrast of 2.67 t/cu m has
heen adopted for Bouguer\reduction.'
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Results indicate a 'V' shaped poasitive gravity feature
described by the -16 mGal contour.' The eastern side of the
tV! coincides with the Que River and Hellyer mineralisation
zones. The western side of the ahomaly corresponds to the
Bulgobac Creek survey area. A 0.75 mGal anomaly would be
expected within this area based on the regional data alone
and this amplitude lies above that of estimated noise due to
elevation and terrain errors (approximately 0.1 mGal).

Local Gravity

The Bulgobac Creek (Que Road) gravity survey was
undertaken during Jan/Feb 1987 by Solo Geophysics with
results processed by Leaman. The reduction, précision and
corrections are reported in his summary. Results were tied

‘to the Tasmanian Department of Mines data and have an RMS

error of + 0.05 mGal. The results, contoured at 0.25 mGal are
presented in Drawing No. 7612-2.

The contours reveal an arcuate gravity high trending E-~W
across lines 7600N/7800N and then turning south from 7400N to
7000N. The amplitude of the anomaly ranges from 0.2 to 0.7
mGal. Two closures exist along this high trend. A western
closure occurs between 7800N/7600N at 1800E with an amplitude
of 0.2 mGal. The second closure, east on 7600N cccurs at
2400-2600N and has amplitude of about 0.5 mGal. These two
anomalies can be more easily seen in profile form on Figure 8
of Line 7600N. A regional gradient is difficult to isolate
based on this data so the profile along the baseline 2400 E
was selected. This profile and residual is shown in Figure 9.
The residual-regicnal profile indicates a gravity feature of
about 0.6 mGal. Preliminary modelling was undertaken by
Leaman and CSR as a check. Based on the residual as
calculated above, a similar density/depth combination was
determined. The proposed body at about 270 metres requires a
density contrast of 1.7 t/cu m which approximates to that of
massive ore at Hellyer. The source estimate places the model
at a depth conforming to that structurally and
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stratigraphically supposed as containing Hellyer and Que River
hosts.

Away from the main defined anomalies there is little
interest. A relatively flat gravity field is observed north
of 7800N. At the extreme west of the survey on 7600N-7800N a

steeply falling gradient suggests a downthrown fault or
significant change of lithology.

£

CSAMT

The controlled source audio~-frequency magnetotelluric

~ (CSAMT) technique was employed along grid lines at Bulgobac
Creek to investigate the presence of deep conductors similar
in physical chapacter to that of Hellyer and Que River. This
technique utilises a fixed remote current source providing a

. predictable signal where apparent registivity and phase angle
soundings are measured. The technigque provides high lateral
resolution with excellent depth penetration. Penetration
~depth is proportional to the square root of the ratio of the
resistivity to the signal frequency. This means at Bulgobac
Creek, maximum depths being examined were up to 450-500 metres
since background resistivities of 4-5000 ohm metres are
common. ' ' '

The CSAMT survey used an east-west transmitting dipole of
1500m length about 10km south of the prospect. 1Initially a
test line along 7600N was read and a deep conductor was
defined. Additional lines north and south were then read. A
collection of Cagniard resistivities determined from this work
is shown in Drawing No. 7612-9. Interpretation of CSAMT data
can be complex due to the extensive volume of data produced
pPlus the number of data transformations which can be
performed. These computer'enhancements have enabled a

detailed interpretation to be made which is shown in Figures
11-16.
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Interpretation

The major interpreted elements of the CSAMT work are
indicated in Drawing No. 7612-10 and in conjunction with the
gravity data. Thé work reveals a condudtor (<10 ohm metres)
being detected on adjacent lines beneath 2375E/7600N and
2725E/7400N. The conductor on 7400N appears next to a major
fault/lithological boundary which strikes consistently between
lines in a nérth-south direction and beneath the eastern
gravity gradient of the gravity high. It is possible this
boundary represents a fault or lithological change suggesting
a possible feeder for mineralisation. On line 7800N the
conductor is not observed and the boundary zone is less well
defined than to the south. Additionally, on 7800N there is
some suggestion-of a lowered resistivity at depth at about
2525E indicating an 'off-line' conductor. The depth to the
conductor is estimated at about 250-300m on line 7600N but
deepening south to about 350m on line 7400N. The primary

| evidence for the defined deep conductor comes from high phase

values in long period frequencies. This effect has been shown
at Marionoak (Eadie, 1987) and Mt. Lyell (Bishop, 1987) to be
indicative of low conductivity units. The technique is unable
to discriminate between sulphides and graphitic conductors but
the high phase responses suggest the conductor is probably

polarisable, and therefore more likely to be due to sulphides.

Stratigraphically the CSAMT accurately defines the main
1ithologic units of the area and indicates disconformities
which may be associated with faults or changes of lithology.
The boundary zone mentioned above appears continuous and in
general strikes north-south. The feature is present on nearly
all lines and may represent a target for follow=-up in the
future.

In general the interpreted sections suggest a broad
shallow syncline in the south with some discontinuities and
faults causing changes in apparent resistivity along a
sequence. This is not evident in the QRS response due to its
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high conductivity (20-100 ohm metres). Lying above the shales
are higher resistivity interbedded shales and graded sediment
layers with resistivities of 50-150 ohm metres. Beneath the
shales is high resistivity bedrock with apparent resistivities
from 400 to 4-5000 ohm metres. These bedrock units probably
equate to andesitic and pyroclastic rocks and represent the

-host rocks for Hellyer. Frequent discontinuities/faults are
observed within these basement rocks.

i

Recommendations

- Early drill targetting on the defined conductor is
obviously desirable. Line 7600N represents the best
opportunity at shallowest depth to test the anomaly. An
easting of 2350B, with a vertical hole to approximately 350
metres will provide sufficient lithological information to
test the model and explain both the CSAMT and gravity
anomalism at this location. Additional holes must be prepared
for in the event of mineralisation being intersected.
Additionally steps must be made to permit the hole to be
logged for both resistivity and EM. Should no mineralisation
be intersected, downhole EM must be run to ascertain the
presence of any nearby conductors. '

A second target would be the defined deep conductor on
line 7400N, at 2725E. Again a vertical hole would be used, but
to 400m depth. Additiocnal drilling should be scheduled in the
light of results from these first two holes.

P R Gidley

c¢c RIF
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LOCATION:
The area surveyed ligs within EL Z9/85 held by CBR Limited and is
located on the western side of the Murchisaon Highway adjacent to
the mining leases held by fAberfoyle Ltd for the (Gue River Mine.

THE GSRAVITY SURVEY:

The abservations were made by G.L. Rau of Solo Geophysics between
January 320 and February &, 1787. La Coste and Romberg meter number
3461 with a scale constant of 1.00928 was used.

The survey was tied to Mines Department Oue River alternate base;
station 8531.9976, ?BOI77.5 abal. .

The grid used was surveyed and levelled and the coverage was based
on a station spacing of 30 m gn lines 200 m apart., The base line

L wag 2400 E. The grid was oriented to match the larger Aberfoyle

grids in the region. The highway was used as a subsidiary base
line. -

Five tie points were used, each linked by drift controlled multiple
observations. :

1. Bue River base

2. 2400E,9300N -I.1 divisions with respect to base
3. 2400E,7600N  ~0.19 divisions :
4. 2400E,8800N —0.728 divisipns

2 highway, 300N 7.7 divisions

COMMENTS:
Twa variants from normal practice were noted.
1. Due to unstable suwface conditions many stations were observed

at tripod levels soms 700 bto 900 me sabove ground level.

2« Bome loops were not completsd in balanced formets; .., they
werre  terminated on o oa tilie point different from the start point.
Blthough  all  loops were referred to tie poimts and all differences
waer e properly egatabl i shed this iz not ideal practice and
complicates correchions f o loops atftected. Some residual

uncertainty is inevitable.

THE REDUCTION:

The reductian was caompleted using @ density of 2.467 t/cu m and the
old ellipsoid {(for compatibility with +the TASBGRAV data base).
Terrain corrections were applied up to MHammer zong M. Near station
compensation was based on spegial notes of the conditions up to 20
m from the chservatian point, )

Compensation Ffor the raised meter levels at some stations was
included within the +terrain correction since the Free-Air effect
can be directly applied to the height of the meter but the Bouguer
correction is inadequate by an amount eqgual te the elevation of the
meter above ground. This means that should the reduction density be
changed any adjustment gan be simply applied to the correction
column as a scalar correction,
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PRECISTON:

The gravity observations ware found to be reproducible within 0.0Z
mEal after loop and drift corrections in most casesy; exceptions
were always restricted to loops not closed to the starting point.
No misclosure greater than 92.04 mEGal was found.

Errors due to position or height errors are not believed to exceed

0.01 m@E@al . The terrain  and, where necessary, Bouguer slab
adjustment corrections range between 0.2 and .8 aoal for this
relatively low relief area. Fossible errors are considered to lie

in the rangs 0.02 to 004 mBal.,
The RMS error is  thus of the order of 0.0% mGal or less and the
values can be safely contowed at intervals of 0,15 mBal.

FRESENTATION:

Figure | presents the distribution of stations and assigned station
rnumbering. The body of the number syvstem is derived from surveyor
labps rather than line references. This was done to aveoid, or at
least mimimise, risk of confusion from any attempt to renumber or
recode  the coordinate or level information when combining it with
the observed grravity and gravity correction information. It is
recommended that future surveys be coded on & line basis and that
surveyors note the peg numbers as a cross chaeck on location. '

Figure 2 presents a plot of the reduced gravity field presented in
Bouguer anomaly form for a density of 2,687 $/cu m.

Tablas 1 arnd 2 {(Appendix} contain the cbservations prepared for
reduction and the reduced resulits of the Bouguer anomaly. The
numbering system should be referred to the above comments and
Figure 1.
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INTREFRETIVE COMMENTS:

The following comments are based largely on @ inepection of the
gravity and magnetic Ffields arnd are not the result of complete
analysis.

The gravity +Field, as displayed in Figure 2, is relatively flat -
narth  of 8000 N but contains a distingt positive feature trending
along 7700 N and N-~8 south of 7800 N. This character is not
consistent with sprfacre geclogy as  known or  any reasonable
structuwral  interpretation of it. Although dip patterns ar2 not
pstablished in detail and there i=s a possibility of second arder
structuring this region lies near the anis of a syncline with very
shallow dips. The axis of the syncline, however, trends NE rather
than SS5E, passing through 2Z400E, 7800N approx, and no litholeogical
or structural festures are suspected which could account for the
effect. Some intraformational demsity variation is implied but the
affected uwunit is mot obviously exposed. A source depth in excess of
150 m is implied by the defined gradients. The likely source depth
is quite consistent with the probabhle pasition of the RQue River
host rocks presuming few complications within the regional syncline
{(digcussion below). A section drawn across this area suggestse that
these units couwld lie at no more than 250 m below surface if the
effect of plunge is lgnored.

The pattern on lines 7600 and 7800N is consistent with an
intraformational source folded into the limbs of the primary
syncline. This dogs not account Ffor the anomalous xtension
southward near 2ZBOOE on lines 7C00-7400N. Agaln it is difficult te
propouse simple, satisfactory geological explanations. Could the
raised anomaly reflect a pod af massive lava, ftault blocking or
mineralisation? Thers is little evidence of faulting with the
orientations required within swrouwnding mapping.

Fossible sources have been evaluated with respect to contrast and
depth. Simple assumptions have been made which lead in all cases to
ar wnderestimate of real contrast or overestimabe of ol wme.

Four conditions have been  tested baszed on possible stratigraphic
cantrols at levels inferred on a section acute to strike across the
gastern limb of the svncline and N-5 anomaly extension. The profile
shown  in Figure I is derived from data of this survey and the
Tasgrav data base (Figwe 4). Profile position is marked in Figure
2. The gross regional effects and the local nature of the target
anomalies "are evident. Grouss effects have been ignored here. The
shapes modelled are neot coritical and simply suggest the volumes
involved at  the given contrast. The preofile shown is for the third
body in the section. All vyvield comparable results.

The upper  body was designed to test local near surface lithologic
variations in  the tuff uwunit. A lava pod might have been feagible
but  the implied contrast of 0.9 t/cu m and a thickness of 40 m is
not realistic. Two bodies/formational variations near the top and
bottom of the shales could also yield this profile at contrasts of
Q.73 or 1 t/cu m respectively. No normal geclogical conditions
could be responsible. Similarly the fowth body at about 250 m
requires a contrast of 1.7 t/cu m. This contrast approximates that
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nf massive oare of  the Hellver bLyps and iz placed at the inferred
position for the top of the Gue River hnost units in omy construction
af this section. It showuld be noted that thinner, high density
digtributions ars possible at other points in the section but
larger volumes are wunlibkely at deeper levels since thg ultimate
contrast of 1.7 is  the maxiouwm probable and dagper sources would
lead to nmore diftfuse gradients

I
l.

Regional values Ffrom the Tasgrav data bass (marked DOMX {value) on

Figure 2) are certainly within the tolerances required of regional

data and support the general railsed anomaly effect which is
mirrored in  the Due~Hellver region - sees dumbell shaped feature in
Figure 4. The Oue Read anomaly forms  the western half of the
pattern and it may be reasonably concluded on present information
that hoth halves .of the pattern have the same origin (the host
suite! and that some mineralisation is present. '

A poartion of the asromagretic survey of the area is shown in Figure
5. Although the magnetic field is dominated by the effects of
Tertiary basalts %o the negrth and  a large sowce to the south
subtle deviations can be observed in the region of the fDus Road
gravity survey. These may be summarised as shown tn Figure 4. Three
profile styvles are evident. Within the east-west set there are two
patterns;: essentially uniforam gradient or concave profile forms.
The uniform gradient pattern is noted north of S325700 mN. The
third Fform, represented by the NME-5W profile demonstrates that the
regional gradients have beesn locally modified - but only in the
region prgsenting concave forms on other orientations. This pattern
is wholly censistent with a localised source at moderate depth in
which magnetic contrasts are reduced in relation to swrounding
lithologies. ’

The simpler structuwral alternative of magnetic field mirroring the
syncline is not supported by all lines and cannot be the origin of
this effect. It should be nated that the praofiles have been
inferrad From  the detailed contows plot and may not be accurate in
all detailsy nor have they been cheched or corrected for clearance
deviations or geometric effects from the andesites gast . of the
Mighway. The magnitude of the response is, however, very similar- to
that observed alt Hellver.

The more positive gravity field effscts correlate almost directly
with the "zene of implied magnetic contrast reduction. Other sites
within the Mt Read Velcarnic bhelt with this type of sigrnature are
mineralised with the mass effect reflecting suiphide concentration
and  the magnetic effsct i abtioan around b, The zone
cletined by the rai Ly owonrth drilling and
iy owview of and the defined mass
anomaly - waetd

IO0m ars recommended.
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Table 2:

AFFENDT X

File CHREOUERD giravity data prepared for redoction

el station riumbiayr,  coordinates, elevation, gravity
difference with respect to base station, copbined terrain
correction and Bouguer adiustment for raised meter.

File CORODUEEA reduced gravity valugs at density 2.67

incl” numbar . coordinates, elevation, gravity valuss,

correction and Bouguer anomaly.

9301125
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aree, 8226
grae, a22?

8768, 6222

8709, 6229
8708, 8238
3788, 6221
$700, 0232
8768. 6233
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GRAVITY

GRAVIMETER t

READING INTERVAL @

PRECISION

SURVEY SPECIFICATIONS

LaCoste"RomberQJMe{er No. 561
- Scale constant = 1.00928.
" Readings by G.Rau (Solo Geophysics)
Station spacing of 50 metres.
Line seperation of 200 metres
used with five tie-points at
1. Que River Base

2. 2400E/8300N = -3.1 div.
3. 2400E/7600N = -0.19 div.
4. 2400E/8800N = -0.38 div.
5. Highway/9300N = +7.70 div.
t Data reproducible to 0.02 mGai.

Errors due to elevation <0.01 mGal.
Overall RMS error about 0.05 mGal.

DATA PROCESSING

DATA REDUCTION

i Bouguer reduction to 2.67 t/cu metre.
Survey tied to Mines Department Que
River alternate base at 8551.39976.

- 980177.5 mGal.

ELEVATION t Readings from both base—plate and
tripod. Accuracies of about 0.015m.
TERRAIN t Terrain corrections were applied up
to Hammer zone M. '
FREE-AIR t Free—air corrections have been applied
with compensation for tripod readings.
0.00 0.25 0.50kms
e ]
SCALE 115000
L 5 cm -
> .

501136

8126287

CSR LIMITED - MEDG

L

BULGOBAC RIVER EL 39/85

DENSITY CONTRAST = 2.67 t/cu.m.
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AIRBORNE SURVEY SPECIFICATIONS

MAGNETOMETER 3 G-813 proton precession magnetometers
In tal! stinger and wing tips.
Sensitivity 1. 0.2 nT

RECORDING INTERVAL 1 30m sampling

SPECTROMETER 1 GR - 800 gamma ray spectrometer
Vol 16.8 11t

TOTAL COUNT WINDOW 0.8 - 3.00 MeV

POTASSIUM WINDOW 1 1.36 - 1.36 MV

URANTUM WINDOW ¢ 1.66 - 1.86 MeV

THORIUM WINDOW 1 2.42 - 2.82 MeV

RECORDING INTERVAL ! 60m sampling

DATA RECORDING ¢+ Geometries 714 acqulisttion system.

g E! ]
MOMINAL TERRAIN CLEARANCE *+ All detectors in alrcra a m.
NOMINAL LINE SPACING ¢ Traverss

T I 300 metras.
FLIGHT PATH RECORD 1 continuous tracking colour video.
FLIGHT LINE RECOVERY Viauelly to 1t80.000 enlerged photoa

RESIDUAL MAGNETIC CONTOURS

Grid notation refers to Australian Map Gritd Zone 33

Digitised from colour photos at 118000

Magnetics tTia line levelled and
tdiurnal removed

TGRF (1980} tUpdated to December 13985

IGRF (198D tRemoved, Datum 2000 nT added

Grid mesh alze 125 x 20 metres

Grid filter tPolynomial. radtus 30 metres

Contour Interval 2,20,100 and 200 nT

0.0 0-3 1.0 Kn

JOB NO v 9316

m Flown by Geometrica International Corporation
.\wﬂ November 1985
Processad by Englinsering Computer Services. Dowral

CSR AUSTRALIA LTD.

QUE RIVER
RESIDUAL MAGNETIC CONTOURS
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DRG.Ne. 7812-3 DATE* 20-MAR-86
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ATRBORNE SURVEY SPECIFICATIONS
927870
v ﬁg ' MAGNETOMETER ¢ 3 G-813 proton precession magnetometers
in tail stinger and wing tips.
27898 Sensitivity *,» 0.2 nT
RECORDING INTERVAL : 30m sampling
SPECTROMETER ¢ GR - 800 gamma ray spectrometer
Volume ¢ 16.8 litres
TOTAL COUNT WINDOW : 0.8 - 3.00 MeVv
POTASSIUM WINDOW : 1.36 - 1.56 MeV
URANTUM WINDOW : 1.66 - 1.86 MeV
THORIUM WINDOW : 2.42 - 2.82 MeV
RECORDING INTERVAL : 60m sampling
- DATA RECORDING : Geometrics 714 acquisition system,
Digital to magnetic tape.
‘ NOMINAL TERRAIN CLEARANCE : All detectors iIn aircraft at 70m.
_~+__ ‘ —1 53900\ ~ NOMINAL LINE SPACING : Traverse lines 100 metres.
- Tie lines 300 metres.
FLIGHT PATH RECORD : continuous tracking colour video-
FLIGHT LINE RECOVERY Visually to 1:80,000 enlarged photos
4134 oS | .
FLIGHT PATH RECOVERY
Grid notation refers to Australian Map Grid Zone 55
Digitised from colour photos at 1:80000
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