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1. Introduction

This report describes work carried out on the Lake
Mackintosh EL 42/85 during the period 21/10/1986 -
20/1/1987 by the Pancon—Qutokumpu joint venture.

The main objective of the Lake Mackintosh project has
been to explore for VMS — base metal deposits of the Que
River — Hellyer type within the sequences of the Mt
Read/Central Belt Volcanics. Felsic and intermediate
volcanic stratigraphy in the Lake Mackintosh area are
interpreted to correlate with the mineralised volcanics
directly to the north in the Que River - Hellyer area.

Remobllised base metal sulphide deposits of the
"Farrell" type may be present in the "Farrell Slates” in
the eastern part of EL. The Henty Fault Zone, which
extends through the Licence area is considered as gold
prospective. These two latter types of mineralisation
formed additional objectives of the exploration program
designed for the EL.

It was recognised that as the area had been previously
explored any VMS deposit present was likely to be deep
seated.

The expleoration carried out to meet the objectives has
included:

1. Geochemical stream sediment survey.

2. Establishment of a grid with 200m line spacing.

3. Geophysical UTEM survey on the grid (Appendix 1).
4. Geological mapping of accessible streams, roads and

geophysical grid (Appendix 2).

The UTEM survey and geological mapping were completed during
this quarterly period. The geochemical survey has been
reported in the preceeding quarterly report, but results are
repeated in Appendix 2.

2. Location and Access (Fig 1)

The Exploration Licence is located approximately 15 km north-
east of Rosebery on the western shore of Lake Mackintosh,
Access is via the H.E.C. roed from Tullsh to the Mackintosh
Dam at the southern boundary of the EL.

The licence area covers rugged terrain on the eastern slopes
of Mt Block.
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Exploration Licence 42/85 was granted to Pancontinental
Mining Limited on 21 April 1986 for a period of one year.

The exploration 1is being conducted under a joint venture
between Pancontinental Mining Limited and Outokumpu Oy of
Finland, with Pancontinental as an operator.

4. Previous Exploration

The Lake Mackintosh EL 42/85 covers a ‘part of Area 3 of the
previous EL5/63 held by Comstaff Pty Ltd dering the period
1972-1985. Comstaff undertook reconnalgsance stream sediment
geochemistry including heavy mineral concentrates, and
reconnaissance mapping during 1970-71.

The most anomalous (Cu.Zn) areas within Mullabardine and
Tullabardine Creeks were followed-up by grid soil sampling
and geological mapping. Workings for copper located in the
Mullabardine Creek anomaly were considered to have no
exploration potential. In the Tullabardine Creek area a
significant stream sediment anomaly, with 8,000 ppm Zn, 150
ppn Cu, and 13 ppm Ag, was followed-up by close spaced stream
sediment sampling, by grid based soil sampling, and by Banka
sampling. However, all of these failed to £find an
explanation for the original anomaly, which was located in a
swamp area. Four other stream sediment anomalous zones in
the present Lake Mackintosh EL area were not further
investigated by Comstaff.

In 1975-76 the area was flown with Input EM but no anomalies
were reported.

In 1977-78 a 20 line kilometre grid in the north eastern part
of the EL 42/85 was reconnaissance surveyed. No interesting
or anomalous results were recognised to encourage further
exploration in this area.

A review of previous exploration data in 1978 failed to
promote any further investigation in the Lake Mackintosh
area. Geological interpretation was tentative due to the
complex volcanic stratigraphic sequence and lack of

continuous by mappable wunits. Rocks were randomly jointed
and no structural features were recognised. Shales and
sandstones were identified. Weak levels of zinc

mineralisation were located in the Mt Block shales.

Since this review no significant exploration has been
conducted in the area of EL 42/85.
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-\"5 . Work Completed

5.1 Gridding

A grid for UTEM survey was established, with a 6km baseline
and cross-lines every 200m. Loop lines were cut around the
perimeter of the grid to assist loop-laying for the UTEM
survey. The grid covers nearly the entire licence area (Fig
2).

5.2 UTEM Survey

A UTEM survey was completed by Lamontagne Geophysics Ltd
covering nearly the entire grid area. An inloop survey,
using 4 large loops was conducted to maximise depth
penetration. Thirty lines wvarying in length from 150m to
1500m and totalling 28.3 km were surveyed.

Two wvery weak, shallow conductors were located. They
probably represent a local change in geology or a thickening
of the surficial scree and humus layer. :

See Appendix 1: Lake Mackintosh Utem survey. A memorandum
19.1.1987 by D.R. Wilson.,

5.3 Geology
Geological mapping of accessible streams, roads and

geophysical grid lines has been completed and a largely
interpretative geological map of the EL area has been
compiled.

The western and central areas of the licence area have been
confirmed as a part of the Central Sequence of the Mt Read
Volcanics, comprising a complex group of felsic volcanics
including extrusives, subvolcanic intrusives, pumiceous tuffs
and a wvarlety of pyrocpiclastic deposits. Rocks in the
eastern area are dominantly sediments correlated with the
Dundas Group and overlying the Mt Read Volcanics.

See Appendix 2: Notes on geology of EL 42/86, Lake
Mackintosh, Tasmania by W. Herrmann.

5.4 Stream Sediment Geochemistry

A stream geochemical survey was completed during the
preceding quarterly period. During this period a suite of
duplicate samples was collected from the localities where
weakly anomalous gold values had been previously recorded.

Results of this sampling are included in Appendix 2.
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%}%. Conclusions, Recommendations and the Future Program

The UTEM survey was selected as the principal search
technigque in the Lake Mackintosh program. The chosen inloop
survey, using 4 large loops, should have detected an economic
sized massive sulphide body to depths of at least 300m.
However, no conductors indicative of significant massive
sulphide mineralisation were located in the UTEM survey. Only
two very weak EM responses were Jlocated and they are
interpreted to represent a surficial conductor which may
either be caused by a rear surface change in bedrock geology,
or a local thickening of the scree and humus layer.

In addition, geological mapping has not located any
significant exposures of mineralised or hydrothermally
altered rocks. Although much of the volcanic sequence would
appear to have been deposited subaerially there is little
evidence of depositional enviromments which may have favoured
accumulation of massive sulphide mineralisation.

The stream sediment geochemical survey has not indicated any
ma jor base metal anomalies. Only subtle weakly Zn anomalous
samples from the head of & stream around 3400 N/3550E were
located and are co-incident with two weak UTEM anomalies.
This area is wunderlain by laminated, ultra fine grained
tufaceous cherty siltstone and quartz-feldspar porphyry (Fig
2). This combined anomaly requires follow-up sampling.

Re-sampling of the gold anomalous stream sediment sample
sites has confirmed two locations on the shoreline of Lake
Mackintosh, which show weakly anomalous gold values (—80 mesh
fraction). 1Infill soil sampling on the surrounding ridges is
required.

The exploration phase, which has been conducted on the Lake
Mackintosh EL and completed during this quarterly period, has
not located any major anomalies indicating massive volcanic
sulphide deposits. The weakly anomalous gold values on the
shoreline of Lake Mackintosh are located close to the Henty
Fault Zone and are worthy of follow-up sampling. The
combined weak UTEM and stream sediment Zn anomaly will be
checked as well.
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STATEMENT OF EXPENDITURE

OCTOBER 21, 1986 TO JANUARY 20, 1987

MANNING

MATERIALS AND SUPPLIES

bRILLING

ASSAYING

GEOPHYSICS

CONSULTANTS AND CONTRACTORS—OTHER
TRAVEL AND FREIGHT

ADMINISTRATION AND TENEMENT EXPENSES

OVERHEADS

TOTAL

ANNUAL TENEMENT TO (31/01/1987)

324009 -

4,397

16
1,818

48,098
1,870
487

11,212

67,898

$116,993
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To:

From:

] APPENDIX 1
PANCONTINENTAL QINING LIMITED
MEMORANDUM
KOA, RMDM File: 5303.7
DRW Date: 19.1.1987

Subject:

LAKE MACKINTOSH UTEM SURVEY

1.

Introduction

Lamontagne Geophysics Ltd have completed a UTEM
survey over Pancontinental's Lake Mackintosh E.L.
in NW Tasmania (Figure 1.). The survey commenced
on 22nd October and finished on 23rd December 1986.

The target was a volcanogenic type gold rich
basemetal massive sulphide orebody of at least 2

Mt. This target was expected to be weak to
moderately conductive within very resistive Mt Reid
Volcanics. Previous exploration and very weakly

anomalous geochemistry suggested that such a target
was likely to be in excess of 100m below the
surface. These factors plus the rugged topography,
thick vegetation and constant rain 1led to the
selection of UTEM as the most effective survey
technique.

Survey Details

Geological mapping indicated that dips were very
shallow thus an inloop survey, using 4 large loops
{Figure 2.), was chosen to maximise any conductive
response at depth. Thirty lines varying in length
from 150m to 1500m and totalling 28.3km were
surveyed.

The shape of loop 4 was changed part way through
the survey because floodwatera kept washing the
lcop away. '

Constant rain throughout the survey caused many
delays and several repeat lines.

All data was reduced and plotted in the field. The
data for each plot was normalised wvia both

"continuous" and "point" methods. Continuous
normalisation preserves the amplitude of responses
but distorts the shape. Point normalisation

pressures the shape but distorts the amplitude.
These presentations have different advantages and
disadvantages for interpretation.

The continuous normalised plots are in Appendix I.

-t



924012

-

Discussion of Results

Although there were problems with wet weather,
flooding, topography and the equipment the survey
data is generally of good quality. The gridding
was very well done and this helps account for the
smooth profiles.

All profiles show very rapid decay of the secondary
electromagnetic field. The field has decayed from
>100% of the primary field at channel 10 to (10X by
channel 7. This rapid decay shows that the geology
is very resistive and any conductors should be
clearly detected.

There are ne conductive features with moderate to

long decays that might represent conductive
volcanogenic massive sulphides. There are two very
weak narrow conductors that have esseptially

decayed by channel 7. These may represent a change
in geological rock type or a deeper section within

the scree and humus cover. These conductors are
located at (3200N/3400N, 9600E/96508) and (38B00N,
10025E) (Figure 2.). The shape of these responses

are not sufficiently defined to obtain a pessible
dip. The narrowness of the peaks suggests a depth
of <50m.

Conclusions and Recommendations

The UTEM survey over our Lake Mackintosh EL has not
located any conductors that might represent massive
sulphides.

Two very weak shallew conductors probably represent
a local change in geclogy or a thickening of the
scree and humus layer.

This survey should have detected any ecconomic sized
magsive sulphide body at depths of at least 300m.

I recommend that no further geophysical exploration
for massive sulphides be carried out on this grid.
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1. © 11’i?tz'monucnon

Exploration Licence 42/85 of about 7.5 sq. km., is situated at the
western shore of Lake Mackintosh, near Tullah in western Tasmania.

Stream sediment sampling and geological mapping of the area was
carried out under & contract basis by the writer, at the reguest
of the licence holder: PANCONTINENTAL MINING LTD, intermittently
during the period August to November 1986.

This report includes a Geological Plan and Stream Sediment Sample
Location/Result Plan st 1:5000 scale.
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SUMMARY AND_CONCLUSIONS

Geological mapping of accessible streams, roads and geophysical
grid lines has allowed compilation of a largely interpretative
geological map of EL 42/85.

The western two thirds of the licence is occupied by a complex
group of felsic volcanics including extrusives, subvolcanic
intrusives, pumiceous tuffs and a variety of pyro—epiclastic
deposits ranging from coarse breccias to ultra fine tuffs. These
are identified as part of The Central Volcanic Sequence of the
(Cambrian) Mt Read Volcanics. They have general northerly strike
trend and dip moderately to the east.

Rocks in the eastern one third of the licence are dominantly
sediments of mixed psammo-pelitic metasedimentary and felsic
volcanic provenance. These are correlated with the (Mid-Late
Cambrian) Dundas Group.

They also have northerly strike trends and moderate easterly dip
and there is lithological evidence for a grossly conformable,
transitional, overlying relationship to the (underlying) volcanic
sequence in the northern part of the licence. In the southern
part of the licence the sedimentary group is affected by intense
deformation and cleavage development in the NNE trending structure
recognised by others as part of the major Henty Fault Zone
representing a (Devonian?) west dipping thrust fault.

Mapping has not located any important exposures of hydrothermally
altered or mineralized rocks. Though much of the volcanic
sequence would appear ta be of subaerial deposition there is
slender evidence (in an isclated occurrence of pyritic black slate
within the volcanics) for the existence of depositional
environments which may have favoured accumulation of massive
sulphide mineralization.

Stream sediment geochemical survey of the area has not indicated
any base metal anomalies worthy of immediate: follow—up.

Some widely scattered anomalous gold results (up to G.18 gm/t Au -
80 fraction sediments) have been re-sampled in order to test the
accuracy of the analyses.



3.2.

METHODS
Access

EL 42/85 covers an area of mainly steep and thickly forested
terrain. Much of the low lying swampy ground along the
watercourse south of Tullabardine Dam is covered by low but dense
tea-tree/cutting grass/bauera vegetation. Parts of the east
facing slopes, mainly in the area south-west of Tullabardine Dam,
have been affected by fire and are now covered by tall bracken
fern. Elsewhere, typical Tasmanian temperate rainforest prevails
with extensive patches of “horizontal”.

Good access to the southern part of the licence is provided by
sealed road from Tullah to the Tullabardine Dam. This road is
closed at the Mackintosh Dam during times when the lake is
spilling (as it was during most of October when the bulk of this
mapping was undertaken). Foot access within this area is
facilitated by the recently completed (PANCON) UTEM geophysical
grid and various EHEC foot tracks.

Access to the northern part is practically restricted to the 4
wheel drive vehicle track which skirts the southern flank of Mt
Block. (Access to this track is via the HEC powerline, turn off
Murchinson Hwy. at locked gate about 0.7km south of Boco Siding
turnoff. Key to gate is available from Mr Neville Tubb, HEC
Transmission Lines Depot near the football ground at Tullah).

From the Mt Block track foot mccess into the licence area is
provided by two routes:

1) a short foot track from the end of the southern fork
leading down to the western end of grid line 6000N,

2) a roughly cut track originating on the northern fork of the
Mt Block track {about 200m north of junction) and leading
more or less down the creek bed approximately as far as the
10000E base line in the vicinity of line 6400N.

Parts of the eastern boundary of the licence may be conveniently
accessed by boat. A launching ramp is located a few hundred
metres east of Tullabardine Dam.

Geochemical Sampling

The stream sediment sampling/geological reconnaissance program was
commenced in early June 1986 but was postponed due to weather
related problems, until late August.

Approximately twelve days were required for the collection of
about 150 samples. The writer was assisted in this task for
varying periods by Kari Airas (Pancontinental), Phil Anderson and
Mark Barnett (temporary field assistants).

Since the sampling was carried out prior to establishment of the
UTEM geophysical grid tracks, access was limited to the routes
outlined above.

324051
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Samples of fine active stream sediment were collected above stream
confluences and at nominal 200m intervals along streams. Panned
concentrates (approximately 2.31 of -7mm screened sediment panned
down to about 100-200 gm concentrate) and Skg bulk sediment
samples were collected at pre—defined (Pancontinental) lacations.

Distances along streams were measured with a "Topolite" chain.

Due to the generally heavy going in "horizontal" overgrown streams
and short winter days some of the more remote stream systems were
incompletely sampled.

Some navigational difficulties were experienced due to minor
inaccuracies in the base map and the phenomenon of some streams
becoming subterranean in areas of (presumably) thick talus.
Samples were submitted to AMDEL for analysis as follows:

Fine Sediments:

Dried, screened -80 mesh, analysis of —80 fraction:

Cu, Pb, Zn, Mn: Method Al/l )

AAS )} Perchloric Acid Digestion
Ag, As :+ Method Al/2 )
Au + Method A7/2 Pusion/solvent extraction
1AAS

*Panned Concentrates: %*ANALABS

Cu, Pb, Zn, Ag: Method 199
Au s+ Method 329/334

Skg Bulk Samples:
Au : Method A3 (cyanidation)
Geological Mapping

Geological reconnaissance mapping of stream bed outcrops was
carried out concurrently with stream geochemical sampling. A
glance at the geological plan will show that such exposures are
relatively few,

Subsequently, during mid October-November geological mapping was
completed over foot tracks cut for the UTEM geophysical grid.

Possibly mineralized exposures were sampled (Sample Numbers 19829~
19836, total 8) and will be submitted to ANALABS, Burnie for
analysis as follows:

Preparation : Crush, pulverise

Analysis ¢ Cu, Pb, Zn, Fe, Mn, As, Ag Method 101
(Perchloric Acid digest/AAS)

Au : Method 309 30g. fusion/AAS

*(Analytical results not yet available at time of writing). See
Appendix II.
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In addition, approximately 120 rock specimens were collected for
comparative and explanatory purposes. These are numbered M1 — M93
{excluding M13, Ml4, M29) and M101l - M126 (excluding M103, M106).
Locations are shown on the geological plan (1:5000 scale).

Small offcut slabs of these rocks will be sent to (and presumably
retained by) Pancontinental’s Sydney Office. (Except offcuts of
M1l - M10 which were forwarded there with accompanying notes on
10/4/86).

Of these rock specimens, ten individuals representing the
principal {(mainly volcanic) lithotypes encountered during mapping,
have been selected for major/minor element analysis and
micropetrographic description.

Analysis will be by AMDEL according to Amdel Reference GA3/698/0
for the following list of oxides and elements:

8i05, Ti0z, Al,03, Fep03, MnO, Mg0, Ca0, Nay0, Kp0, P05, Ingition
loss, 8, Ag, As, Ba, Bi, Co, Cr, Cu, Mo, Nb, Ni, Pb, Rb, 5b, Se,
Sr' VI ws Y, Zn. Zr.

An additional five specimens have been selected for
micropetrographic description in the hope of elucidating obscure
relationships between some pyro—epiclastic rocks and detrital
sediments.

The following Table 1 lists the specimen numbers thus selected and
their approximate locations according to UTEM grid co—ordinates.

The cryptic letter codes (eg: Epf) refer to the lithotype
abbreviations used in the Geological Legend of the 1:5000
Geological Plan.

TABLE 1
Specimen No  Type Location Analysis Micropetrography
M63 Jdl 3800N/9750E / !
M119 Ees 7200N/9700E / !
Mé&7 Eef 4000N/9750E ! H
M69 Epa 4200N/9800E ! /
M55 Epp 3650N/9600E ! /
M121 Epf 6560N/9225E ! /
M78 Epb 5000N/10300E ! /
M113 Evr 6800N/9650E / /
M72 Evd Tullabardine Dam / /
(non
vesicular)
M40 Eir 2800N/9325E ! !
M124 Esg 7600N/9775E !
M62 Esl 50m Nth of Mackintosh Power Station [/
M123 Epa 7600N/9775E /
M125 Epp Creek, about 7100N/9250E !
M68 Evd 4000N/9850E !
(vesicular)
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4, GEOLOGY

The geology of the EL 42/85 area can be broadly divided into two
main rock associations:

i) The western two thirds of the area is occupied by a complex
group of felsic volcanic rocks incorporating subvolcanic
intrusives, extrusives, pumiceous ignimbritic tuffs and a
variety of pyro—epi-—clastic deposits ranging from coarse
volcanic breccias to ultra fine ash tuffs.

ii) Rocks of the eastern one third of the licence are
dominantly sediments of mixed (metasedimentary? and felsic
volcanic) provenance ranging in character from fine slaty
shales and siltstones to medium to coarse grained
greywackes and lithiwackes. '

In the far south eastern corner of the licence siliceous
conglomerates crop out at the northern termination of a prominent
strike ridge running through Mt Farrell.

Plate 1 shows the distribution of rock types. It will be noted
that degree of outcrop is generally not great, that mapping was
largely confined to lines of access (cut tracks, roads, creeks}
and in consequence the boundaries shown are almost entirely
interpreted.

In the felleowing subsections I will attempt to describe the major
lithotypes encountered and follow with discussions of the
structure and stratigraphic correlations.

Descriptions of Lithotypes
4.1.1. Volcanics:
Evd: Dacitic extrusive/intrusive

This is & compositicnally fairly uniform rock consisting of
pale creamy to pink often zoned and weakly
glomeroporphyritic phenocrysts of plagioclase (1-2mm, 5Z),
with small prismatic grains or aggregates of ferromagnesian
mineral (probably pyroxene) (upto lmm, 3I) evenly
distributed in a usually dark pinkish grey matrix
apparently consisting of fine feldspars with very fine
interstitial dusting of ferromagnesians. Fine granules of
magnetite are usually present as an accessory phase and the
rock is often weakly magnetic.

Small elongate calcite + chlorite or quartz filled
amygdales are very often present, accounting for upto about
5% of the rock volume, and displaying a linear preferred
orientation. These rocks are generally otherwise quite
massive and structureless.
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They occupy large areas around Tullabardine Dam and west of
the Mackintosh Dam and in both areas appear to be in sharp,
possibly faulted contact with cleaved sediments to the
east. On the basis of abundant amygdales I would interpret
these rocks mainly as extrusive (lavas). However, the
digitate apparently cross cutting boundary near line 3800N
and the occurrence in the far north-east corner of the
licence in an area dominated by sediments, suggests they
may be partly intrusive. Certainly, some of the non
vesicular (M72) or more crystalline (M102) varieties could
be shallow subvolcanic intrusive "feeders".

The feldspars are generally quite fresh and show no signs
of hydrothermal alteration. The one exception to the
generalisation occurs at 5000N/10250E where irregular pale
grey weakly silicified patches of unknown extent contzin 1-
2 pyrite as disseminations and fine stringer veinlets.
{(Sampled for analysis: 19833).

(ppm: Cu 10, Pb 20, Zn 35, Ag <0.5, Mn 430, As 5, Au
<0.008/% Fe 2.5).

Quartz + Feldspar + Biotite Porphyry.

This is another compositionally and texturally uniform rock
type apparently occupying large areas in the central and
north western parts of the southern segment of the licence.
Specimens M10, M40, M4l are typical examples. It consists
of euhedral phenocrysts of clear quartz (1-4mm, ~51) with
tabular prismatic phenocrysts of zoned plagioclase (1—5mm,
“52) and prismatic flakes of dark biotite (1-3mm, 21)
evenly distributed and usually randomly orientated in a
very fine grained pale pink to buff coloured granular
quartzo—-feldspathic matrix. The matrix probably contains
congiderabl K-feldspar.

The compositional uniformity and texture and presence of
wall rock xenoliths (at creek confluence near 3400N/9650E)
support an intrusive mode of origin. Distribution of
outcrops suggests a largely cross cutting, partly sill like
intrusive form.

No indications of mineralization or hydrothermal alteration
were observed in rocks of this type.

"Rhyodacitic~Rhyolitic” porphyritic extrusives.
Rocks in this category are glassy extrusives. (lavas)

They are typically composed of small, zoned, tabular pink-
grey phenocrysts of plagioclase (1-2mm, <3I) subordinate,
equant phenocrysts of clear quartz, (lmm, <2I) and thin
prismatic grains of dark green ferromagnesian (biotite?)
(1mm, <2I) sparsely distributed in a pale grey to pinkish
grey very fine grained siliceous, probably glassy, matrix.
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The prismatic minerals may show a weak planar preferred
orientation and occasionally a weak flow banding is present
in the matrix. Specimens M87, M107, M108 and M 113 are
representative examples.

These rocks form large cliff exposures in the north west
part of EL 42/85 and commonly display a coarse fragmental
character, thought to be due to autobrecciation. (Specimen
M114). Sparse interfragment spaces are filled with
feldspar phyric dark greenish grey somewhat chioritic
lithic tuff or "millrock".

I interpret these rocks as representing high viscosity
extrusive lavas. They are closely associated with lapilli
tuffs of similar composition (Epf) and also have
compositional affinities with the coarse volcanic breccias
{(Epb} occupying part of the ridge NNE of Tullabardine Dam.
These latter (two) may represent the explosive volcanism
phase of a degassing volatile magma chamber with the Evr
representing terminal extrusion of the low volatile,
viscous magma remnant. Based on megascopic appearance I
would expect a fairly close chemical relationship also with
the quartz + feldspar + biotite porphyry (Eir) which may
also be co-magmatic,

Epb and Epf: "Rhyodacitic-Rhyolitic" Volcanic Breccilas and Lapilli
Tuffs. '

These are compositionally and spatially closely related
rocks occurring in the north-eastern "arm” of the licence
and distinguished only on the basis of clast size.

Specimens M15, Mi6, M73, M77, M79, M101, M121 are
representative of the lapilli tuff: Epf. Clasts are rather
variable but consist mainly of volcanic lithics including
pale pink feldspar + quartz porphyritic extrusives dark
chloritic feldspar phyric altered pumice and fine
siliceous-vitric tuffs usually closely crowded in a
variable murky felsic-siliceous glassy looking matrix. M73
is an unusual type composed mainly of silicified deformed
pumice clasts with a sparse interstitial matrix of black
"chert”.

The coarser volcanic breccias contain similarly variable
volcanic clast types but probably are generally dominated
by feldspar + quartz phyric "Rhyodacitic—Rhyolitic”
extrusives (Evr). Specimens M25, M78, M82 are examples,
though it should be pointed out that due to large fragment
sizes (upto 500mm) it is difficult to obtain good "hand
specimens”. M82 appears to contain fragments of feldspar +
ferromagnesian phyric dacite (Evd) in a more felsic matrix.

These rock types usually do not show any stratification at
outcrop scale although on line 5000N there appears to be a
gradual fining and decreasing clast content eastwards (up
sequence?).
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They probably represented a wide spectrum of pyroclastic
fall and flow deposits possibly transitional to
autobrecciated coherent lavas at one end and to epiclastic
mass debris flows at the other.

Epp: Pumiceous feldspar phyric tuffs.

These are characteristically mottled grey rocks containing
small flattened — wispy, dark "chloritic" sometimes
feldspar phyric fragments, thought to represent collapsed
pumice or juvenile lava clasts, and fragments and crystals
of white plagiocclase enclosed by a pale grey murky
siliceous tuffaceous/glassy matrix. The rocks are commonly
quite massive in cutcrop without internal fabric (eg: Ml2,
M55, M81, M85) but in some cases a wavy "eutaxitic"
foliation (M71) or crude laminar flowbanding (M125) may be
developed.

These rocks occupy large areas of great compositional
uniformity on the northern part of the ridge west of
Tullabardine Dam, and the prominent ridge between about
5200N and 6400N. I suspect they are also important in the
intervening (unmapped) steep cliffs west of 5000N.

They are generally distinguishable from the previously
described breccias and lapilli tuffs by the near absence of
rigid lithic clasts. I suspect micropetrographic
examination will show evidence of glassy welding. I regard
these as pyroclastic pumice/ash fall and flow deposits
erupted from emergent (ie: subaerial) volcanic vents.

These pumiceocus tuffs generally do not appear to contain
much K-feldspar or quartz suggesting some chemical
variation from the Evr-Eir Rhyodacitic-~Rhyolitic group and
possibly a separate magmatic source,

Epa: Fine to medium grained feldspar phyric Tuffs.

This group essentially comprises the finer grained crystal-
vitric ssh tuff end of the pyroclastic fall spectrum. They
are compositionally and spatially closely related to the
pumiceous tuffs Epp.

Specimens M64, M70, M76, M86 and M126 are examples. They
are almost too fine to describe adequately by hand lens
inspection but appear to consist of fine crystals and
fragments of whitish feldspar and fine wispy sub millimetre
sized fragments of non-descript volcanic detritus and
pumice? in a fine tuffaceous ground mass of glassy shards
and ash,

Specimen M126 (which is interbedded with Epp type M125)
contains sparse flattened "fiamme" and feldspar crystals in
a very fine vaguely bedded ash matrix.




y
(j\

4.1.2.

10.

324058

As noted in the legend these rocks are occasionally well
bedded. I regard them mainly as pyroclastic ash fall
deposits.

More problematical are rocks of broadly similar composition
and fabric such as (M123), which in the north eastern part
of the licence are intimately interbedded with shaly
siltstones and micaceous greywackes which can only be
regarded as turbiditic (water deposited) sediments. The
subdivision Epa (incorporating all finer grained felsic
feldspar phyric tuffs) may therefore overlap partly with
the volcanic-epiclastic environment of deposition.

Undifferentiated Pyro-Epi—-Clastics

The two groups of rocks in this category have caused me
considerably head scratching.

Eef:

Ultra fine grained Tuffaceous cherty Siltstones.

These are typically a pale dove grey colour mesoscopically
resembling massive chert. They are commonly internally
massive without stratification, obviously of very siliceous
composition. Under the hand lens I barely discern a very
fine granular or meshwork texture which the imagination
interprets as fine ashy volcanic detritus. A classic
example is specimen M67. Some specimens (M45, M49) appear
to be dusted with tiny white grains which might represent
feldspar microlites or spherulites. In some cases as in
M89 (which is also crudely layered) these pale specks are
upto one millimetre size and resemble small clots.

Rocks of this type are mainly associated with pyroclastics
(Epp and Epa) in the area west and north of Tullabardine
Dam but also occur amongst sediments in the far north east
of the licence. As noted, they are commonly quite massive;
the outcrop near 4000N/9800E must represent at least
several tens of metres of stratigraphic thickness yet no
bedding or grain size variation could be discerned in it.
However, in places, rocks of this general description may
be quite finely laminated as in several small cutcrops on
3400N. Specimen M50 a floater from about 3200N/9900E
displays the pale grey cherty appearance with whitish
"microlites"(?) and also fine bedding laminations (which
are slightly displaced by tiny faults which subparallel a
weak fracture clearage) (This specimen somewhat resembles
M126 which contains glassy fiamme which implies a
pyroclastic origin).

Closely associated with these fine cherty rocks (but only
once observed in outcrop) are finely fragmental rocks (M42,
M44, M51) dominantly composed of clasts of fine cherty rock
but also containing other volcanic lithics including glassy
flow banded Rhyolite and quartz + feldspar + biotite
prophyry (Eir) and quartz and feldspar crystal fragments.
Some of the clasts are fairly well rounded; the matrix is
variable from granular—-sandy to ashy—tuffaceous. These
could well be eplclastic sediment breccias and
volcanolithic conglomerates.
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The origin of these fine cherty rocks is obscure. They
appear to be associated with both pyroclastic fall/flow
rocks and turbiditic sediments. The occasional presence of
fine bedding laminations suggests a sedimentary mode of
deposition, either pyroclastic or epiclastic. The uniform
fine grain size and generally massive character implies
uninterrupted deposition at a site fairly distal from the
erosional or wvolcanic source. On the other hand, possible
epiclastic breccias indicate at least intermittent periods
of instability and deposition of mass flow debris.

Tuffaceous/sericitic/siliceous Siltstones.

This group essentlially represents a continuum from the
above very fine "cherty" rocks to more granular silty rocks
of similar fairly siliceous composition, probably largely
derived from felsic volcanic sources.

Typical specimens are M26, M37, M57, M59, M83, M88, M104,
M105, M109, M107, M119. They are generally of medium grey
colour, have a "tuffaceous” appearance and range in grainm
size from fine sand to silt. They may be massive or
thickly laminated.

They occur prominently amongst deformed slate and greywacke
in the Mackintosh spillway area and also in a roughly 500m
wide strip adjacent to the main volcanic sequence and
appear to represent a transition between the
volcanic/pyroclastic and detrital sedimentary environments.

I interpret these as epiclastic sediments, probably largely
of subagueously deposited air fall ash. Some true
pyroclastic (subaerial) tuffs may also be included.

4.1.3. Sediments

Feldspathlc — Tuffaceous Lithiwacke

I use this term to identify coarse grained sediments with a
significant content of clearly volcanically derived
detritus. Crystals and fragments of feldspar and to a
lesser extent, quartz, are prominent along with small
lithic fragments of non—descript felsic volcanic and dark
wispy fiamme? in a generally felsic tuffacecus looking
silty or sandy matrix.

They occur interbedded with tuffaceous siltstones and dark
slates in the Mackintosh Dam/Splllway area and also in a
few hundred metre wide strip east of the main volcanic
group in the north east part of the licence area.

There are four not perticularly good, specimens M28, M39,
M62 and M116, in the collection. M62 contains abundant
small wispy fiamme, feldspar and small pinkish rhyolitic
fragments and could pass for a felsic tuff.
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Micaceous/Tuffaceous Greywacke— Siltstone.

Rocks of this category are the dominant component of the
the eastern sedimentary group at Lake Mackintosh. They
range from pale to dark grey in colour, from medium sand
down to silty grainsize and may be massive to thinly bedded
and turbiditic in association with dark slaty shales.
Compositionally they appear to consist largely of feldspar,
felsic volcanic detritus and guartz? Distinctive small
pearly flakes of detrital mica are often present parallel
to the bedding plane and suggest a provenance, in part, of
Pre-Cambrian metasedimentary terrain (c.f. McNeill, 1986).

The -more thinly bedded types sometimes contain graded beds
and would be a source of facing evidence if patiently
examined.

Grey to Black Slate.

These rocks need little further description. They are
mainly assoclated with the other sedimentary groups Esl and
Esg (above) but in general form & fairly minor (say 101)
portion of the sequence lccally.

A thin lens {(0.3m x 4m approximately) of black slightly
pyritic slate occurs in association with slump disrupted
fine cherty silitstone and pyro-epiclastic breccia (?)
within the volcanic group at 4800N/10165SE.

Siliceous Conglomerate

In EL 42/85 this rock type is confined to the far south
eastern corner forming the steep ridge at Hanging Rock.

This area has not been mapped in detail. At the eastern
end of Mackintosh Dam the exposure consists of coarse
cobbly-pebbly siliceous conglomerate with slightly
flattened clasts of metaquartzite in a siliceous sandy-
gravelly matrix. Minor pyrite, erratically distributed up
to 2-3%, occurs as disseminations in the matrix and
encrustation on quartzite pebbles.

4.1.4. Post~Tectonic Rocks

Jdl:

Dolerite

A dark greenish grey medium grained mafic rock apparently
consisting of a meshwork of prismatic plagioclase and
granular ferromagnesians, probably pyroxene and amphibole,
with traces of accessory pyrite. Both magnetic and non
magnetic types were observed. (M3, M&3).

These occur as isolated outcrops and floaters on the ridge
west of Tullabardine Dam. I suspect they represent small
dykes or plug intrusives.
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Qg: Superficial Gravels.

Generally unsorted, unlithified bouldery gravels and clays
occupying much of the (old) valley of the Tullabardine
Creek below the diversion dam. They contain &8 wide range
of clast types: quartzitic metasediments, felsic volcanics
and Owen type conglomerate. They are considered to
represent fluvioglacial deposits.

STRUCTURE

The ma jority of the volcanic rocks are quite massive and give no
indications of dip whilst the limited outcrop and difficult
terrain make it impossible to trace lithological contacts.

Measurements of linear preferred orientations of
vesicles/amygdales in lithotype Evd indicated shallow plunges
around 350 to all points of the compass in the areas around
Tullabardine Dam whereas in the far south west cornmer of the
licence plunges of about 807 to the south were observed.

The fine cherty tuffaceous siltstones within the volcanic group
occasionally display fine bedding laminations, strikes recorded
arg more or less northerly with easterly dips ranging from 200 to
70%. '

Some of the finer felsic tuffs also occasionally display finme
regular bedding and in these also strikes are generally northerly
(+ 309) with moderate easterly dips averaging about 40Y. The only
confident westerly dip observed is at 6000N/9885E where medium
grained felsic ash tuffs strike 0400 and dip at 500 to the NW
apparently dipping under a massive rhyolite unit which is
autobrecciated at the base. Within 60m to the east of this
contact are well exposed bedded ash tuffs with bedding trends in
the range 3209-00 and dips of about 60° to the east. These rocks
also display small scale asymmetric and locally isoclinal folds
indicative of pre-consolidation flow or slump. It seems possible
that the dip reversal at the contact between tuffs and rhyolite
could be due to "push" structures developed by a coherent viscous
lava flowing over or into a poorly consolidated pyroclastic pile.

The overall impression is that the volcanics generally dip at
moderate angles to the east. The general absence of a penetrative
cleavage supports the notion of relatively open folding in the
volcanic rocks and it is not likely that they could be overturned.

In the dominantly sedimentary rocks of the north eastern part of
the licence bedding orientations are again fairly consistently
northerly with moderate dips averaging 400 to the east. Only one
confident younging direction (to the east) was recorded, on the
far north east of the grid, but there appears to be generally
little structural complication,

A moderately well developed slaty cleavage is commonly present in
the finer sediments; it also has a general northerly trend and
steep sub vertical dips (usually within about 100 either side of
vertical).
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In the south eastern part of the area this cleavage becomes the
dominant feature and the sedimentary layering is partly transposed
paralliel to the steeply dipping cleavage planes.

The actual contact between massive volcanics and bedded sediment
associations has been observed at only one locality, in the gully
just west of Mackintosh Dam. Here massive vesicular and magnetic
Evd to the west is in sharp contact with intensely cleave
tuffaceous/ sericitic siltstone to the east. The contact appears
to trend about 350° and would seem to be steep but I was unable to
get a8 dip measurement. (There was a torrent of water coming down
the western gully as the laske was spilling at that time).

There is only a weak, spaced fracture cleavage in the Evd unit but
it does parallel cleavage in the adjacent siltstones. The contact
is probably a fault.

Exposures in road cuttings near the picnic ares east of
Tullabardine Dam enable the same contact to be fairly closely
"pinned down" but not actually observed. The outcrop on the south
side of the road consists of strongly foliated chloritic "schist"®
possibly representing cataclastite derived from the the adjacent
Evd and again implying a fault contact.

This strongly cleaved zone, trending SSW from the boat launching
ramp, has been recognised as part of the major Henty Fault Zone
and has been recently described by Berry, 1986 and McNeill 1986.

It seems the Henty Fault Zone was formed by ductile strain related
to Devonian reverse (thrust) movement on a steeply west dipping
fault contact between sediments and volcanics. Apparently ductile
strain and cleavage formation was concentrated close to the
{volcanic) hanging wall and waned to the east over a distance of
about l1km.

McNeill’s mapping (1986) shows the Henty Fault Zone extending its
strike NNE along the lakes' western shore just outside the north
eastern boundary of EL 42/85. He depicts another, north trending,
fault at the contact between volcanics and sediments in the north
eastern part of the licence and mentions the possibility of a
faulted unconformity at this contact.

I have not observed this fault structure and do not feel the
necessity of invoking a fault contact as the (admittedly limited)
dip information suggests gross conformity between the volcanics
and sediments which appear to overly them. Furthermore, the
lithologies themselves with felsic volcanic epiclastics and
possible true pyroclastics interbedded with turbiditic greywackes
and the presence of vesicular dacitic extrusive or intrusive in
the far north-east of the licence suggest a broadly transitional
contact.

1 envisage a partly emergent felsic volcanic terrain to the west
with onlapping clastic sedimentation in a basin to the east.
Sedimentation in the basin is at times dominated by clastic input
from a Pre-Cambrian medasedimentary provenance and at times
overwhelmed by influx of volcanic ash, debris flows and possible
lava and pyroclastic flows from the felsic volcanic terrain. As
volcanism gradually wanes detrital turbiditic sedimentation takes
over and (as we observe a few hundred metres up sequence)
greywackes and siltstones begin to dominate.
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4.3. STRATIGRAPHY AND CORRELATTIONS

Mapping by McNeill (1986) and discussion by Corbett (1986) confirm
that the volcanic rocks of the western two thirds of EL 42/85
belong to the Central Volcanic Sequence of the Mt Read Volcanics.
They form part to "the lava rich sequence between Mt Black and Mt
Block" but at this stage the relationship with the apparently
basal pyroclastic unit {(of the Central Volcanic Sequence) which
hosts stratiform mineralization at Rosebery-Hercules 1s not known.

The sedimentary association of the north east part of EL 42/85 is
assigned to the Dundas Group which here overlies the Central
Volcanic Sequence.

McNeill’s map (1986) indicates the strongly deformed sediments in
the Lake Mackintosh spillway te launching ramp area belong to the
Farrell Slates and seems to imply that these are entirely
allochthonous within the Henty Fault zone. On a compositional-
lithological basis I can see no need for this distinction. The
rocks of the so called Farrell Slates in the Mackintosh spillway
area are compositionally similar to the Dundas Group Sediments in
the north east of the licence. The significant difference lieg in
the degree of deformation and cleavage development.

I refer to regard the Farrell slates as part of the Dundas Group
which have been zonally affected within the Henty Fault Zone by
strong ductile strain. In the Lake Mackintosh area the Henty
Fault Zone south of about AMG 5385000N marks the (faulted)
boundary between the Central Volcanic Sequence and the Dundas
Group. North of 5385000N the CVS/Dundas contact diverges away to
the north and the Henty Fault Zone continues north-north west
within the Dundas Group.
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STREAM GEOCHEMICAL RESULTS

Stream geochemical results are tabulated in Appendix I and plotted
on Plate 2.

—80 Mesh Results

A quick visual scan of the data has allowed the following
impressions:

Elements  Range (PPM) Comment s
Cu <2 to 31 Majority under 10 ppm
Fb <5 to 32 Fairly even spread
Zn 2 to 165 Ma jority under 40. Cluster of over

100's in stream headwaters near 3400N
and 3800N, associated with high (1800-
6200) Mn.

Ag <l to 1 only a single sample with 1 g/t Ag.
Correlates with high 31 ppm Cu in
sample E15929.

Mn 30 to 6200 Ma jority in range 100-400
As <20 to 70
Au <0.005 t 0.180 Only 12 samples over 0.01.

Obviously the Cu, Pb, Zn results are fairly low.

The cluster of Zn values in the range 100-165 near 3400 and 3800N
have no observed geological explanation. The correlation with

high Mn might suggest unusual precipitation of Fe/Mn hydrousoxides
in the stream and subsequent "scavenging" of zinc by these oxides.

The coincidence of "high" Cu (31) and Ag (1) in sample no 15929
(which was insufficient for a gold determination) is interesting
in view of the fact that it is located at the foot of the slope
about 100m west of an occurrence of a lens (or raft?) of black
pyritic slate (Rock Chip Sample 19832) associated with slump
disrupted fine cherty siltstone/tuff and pyro—epiclastic
breccla(7?) at 4800N/10165E. The fact that there is no downstream
trail may be accounted for by the broad horlzontal forest covered
swamp, several hundred metres wide at this latitude, which might
lead to dilution and great lateral dispersion.

The most obviously anomalous results are of gold. However, there
is the possibility that these are spuriously high. Accordingly
most of the anomalous sites have been re—visited and sampled
during the recent geoclogical grid mapping.
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Original Sample
Location

E 15906

15912

15900

1589%

159801

15877

15879

Gold (ppm)

0.045

¢.020

0.020

0.180

0.180

0.025

0.050

The resampled sites are listed below:

Resample Number

E 15944

15945

15946 (about 15m
upstream of original

location)

Not accessible (springs
below Lake high water)

15948

15950 (about 50m

downstream where creek

intersects 7600N)

15951 (about 30m
upstream, where creek
crosses UTEM loop line)

924065

Duplicates of each sample will be submitted to two laboratories
(AMDEL and ANALABS) for check analysis.

of -80 fraction by : Method A7/2 AMDEL

by :

Method 309 ANALABS (*See

Appendix III})
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ALTERATION AND MINERALIZATION

No significant traces of mineralization were observed during
geological mapping of EL 42/83.

Extensive hydrothermal alteration and pyritisation, a conspicuous
essociation in most Tasmanian volcanogenic basemetal deposits, was
likewise not detected. Most of the volcanic rocks are essentially
"fresh",

Traces of disseminated pyrite, sometimes pyrrhotite, is a common
but not unexpected, disseminated accessory mineral in most of the
felsic volcanic types but rarely exceeds 0.5Z by volume. Some of
the sedimentary rocks, notably the dark slates also contain minor
pyrite.

Disseminated pyrite in the range 1-2X volume was observed in three
localities:

i) in association with patchy weak silicification (of unmapped
extent) near 5000N/10250E apparently within Evd type
extrusive (which normally contains accessory magnetite).
This locality sampled in rock chip sample no 19833.
(Appndix 2).

ii) Irregular, not extensive, patches of ahbout 1I disseminated
pyrite in (partly oxidised) rhyolitic lapilli-crystal tuff
at 6200N/9550E. Sampled by rock chip sample 19836.
(Appendix 2.).

iii) Patchy 1-2% fine disseminated pyrite occurs in strongly
cleaved "schistose” fine quartz-sericite ex tuffaceous
siltstone within a couple of metres of the western margin
of the Henty Fault zone just west of the Mackintosh Dam.
Sampled in rock chip sample no. 19831. (Appendix 2.}.

None of these occurrences are expected to yield very anomalous
base/precious metal results.

Quartz, quartz + chlorite and quartz + sideritic carbonate are
developed on a minor scale as late stage tension gash fillings
etc. in many rock types, perhaps most notably the highly deformed
parcel of sediments within the Henty Fault zone. No indications
of sulphide mineral were observed in these veins. A few
localities were sampled (19815, 19830, 19834) but are not expected
to yield significant results. (Appendix 2.).

Perhaps the most promising indication of mineralization in the
area, to date, is the small lens of pyritic black slate at
4800N/10165E. (Rock chip semple no 19832). (Appendix 2).
Although this appears to be a dismembered lens or raft within
epiclastics and tuffs showing evidence of preconsolidation
slumping, and could not be traced along strike, it does suggest
that enviromnments of deposition favourable for accumulation of
massive sulphide deposits (guiescent, reducing sedimentation etc.)
may have existed locally within the volcanic terrain.
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APPENDICES

Appendix 1

Stream Geochemical Results

- Stream Sediment Samples (AMDEL)
- BLEG — Samples (AMADEL)

- Pancontinental (ANALARBS)
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Appendix 2

_ Rock Chip Geochemical Results
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SAMPLE ~ GOLD
MRK  Au

15804 - 0.01
15806 0.01
15807 - .005
15810 020
15812 .030
15813 .025
15816 .01
15822 01
15823 .01
| 15824 .010
1R3> 18539 .01
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Analbysis code A1/1,2 Report AC 5815/86 Page G1
NATA Certificate Order No. 51521 Results in ppm
Sample Cu Pb Zn . Ag Mn As ~

15801 5 5 23 < 175 © €20
15802 5 <5 16 <1 74 <20
1503 4 10 17 <t 145 <20
15804 5 10 22 <1 560 <20
15805 4 8 20 <1 700 T<20
15806 5 - 10 24 <1 . 1140 <20
15807 3 8 13 <1 84 <20
15808 4 8 15 <1 120 <20
15808 8 26 37 < 160 <20
15810 A 12 18 - <1 235 <20
15811 3 18 1T <1 475 <20
15812 <2 <5 13 <1 . 180 <20
15813 2 6 12 <1 560 <20
15814 5. 20 62 <1 1060 20
15815 5 26 38 <1 1840 <20
15816 5 22 47 <1 10620 25
15817 5 30 - <t 1900 <20
15618 & 20 56 <1 2560 K20
15819 3 18 .22 <1 g70 <20
15820 3 14 15 RS €80 <20
15821 7 14 20 <1 480 - <20
15822 5 18 23 <1 760 o0
15823 5 . 12 23 < B40 20
15E24 2 10 34 <1 230 © 20
15827 2 20 X < 375 €20
15828 7 20 78 <1 . 170 - 20
15829 B 22 94 <1 2020 25
15830 7 24 110 <1 2640 30
15831 B 12 64 <1 1380 <20
15832 12 30 140 <1 3240 25
15633 7 32 165 - <1 6200 25
15834 10 22 . - 10 . <1 3380 20
15835 10 24 $B <1 1840 <20
15836 8 14 _ 82 <1 890 <20
15837 9 22 .92 A 1840 <20
158238 14 18 135 <t - 1800 <20
15839 11 12 o380 <1 520 <20
betn limit = (2} {5) 7 =—12) S (1) (5)  {20)
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Anallysis code A1/1,2 Report AC 1761/87 Page G1
,’ A2/3 -
NATA Certificate Results in ppm
Sample ' Cu Pb Zn Ag Mn "As " Au
<0.o)/
<0. 0%
<0, /A1
<¢.01
827A .01
9828A 0.01
15841 Laty Macleiiesda 3 10 54 <1 455 25 <0.01
15843 slmpuy sediwients O 1% 41 <1 295 <20 <0.01
15844 3 10 52 <1 660 <20 <0.01
15845 tTgUl - §38 2 <5 10 <1 345 <20 <0.01%
15846 7 16 100 < 1460 <20 <0.01
15847 2 5 18 <1 540 <20 <0.01
15B4B 5 10 42 <1 . 380 <20 <0.01
15878 3 <5 5 <1 g2 <20 <0.01
Detn limiz (2) (5) (2) (1) (20) (0.01)
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 Method: A7/2

.S,

23

1
l' ' Page 1 :
./
ANALYSIS |
g/tonne :
i S
SAMPLE  GOLD SAMPLE  GOLD SAMPLE  GOLD SWPLE  GOLD
l MARK Au MARK Au MARK Au MARK Au
J oomsees <05 o1se7s 0.005 01500 0.020 015924 ©.005 |
51 <0.005 75 <0.005 0 0.180 26  <0.005
i 52 €.905 76 <0.005 02 <0.005 27 <0.005
1 54 <0.005 77 0.025 T03 <0.005 28 - LS. |
55 <.005 79 0.050 05 <0.005 25 LS.
I s s 80  <0.005 06 0.045 30 . «0.005
57 <0.205 82  <0.005 07 <0.005 31 ©.005
I 58 <0.005 83 <0.005 08 <0.005 3# <0.005
| 59 €.205 84 0.005 09 <0.005 35 <0.005
60 €.005 85  <0.005 10 .00 36 <0.005
i 61 <0.305 86  <0.005 11 <0.005 37 <0.005
1 62+ <0.005 87  <0.005 12 0.020 38 <0.005
63 <0.005 88 <0.005 13 <0.005 39 ©0.005
I ¢ <uws %  0.035 14 <0.005 40 <©0.005
. 65 .00 91 <0.005 17 <0.005 a0
| 66 0.005 92 <0.005 S8 .00 2 0005
I,A 67  <0.005 %5 LS. 19 <0.005
. 69  €.005 96  <0.005 0 <0.005
B »0 <o 97 <0.005 21 <0.005
T fp;obs 98 <0.005 22 <0.005
i 72 <0.005 99 0.180/
1

o
o
I

i
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Analysis code A1/1,2 Report AC 1176/87 ~ Page. 61
NATA Certificate : ! _ : Results in ppm
_ . } - . . -
- Sample Cu Pb Zn Ag  Mn As
15849 5 ’ 20 <1 317 50
15851 2 12 23 <1 620 30
15852 <2 10 15 <1 8a . 35
15854 <2 8 11 <1 130 - 25
15855 <2 & 11 <1 80 25
15856 <2 10 13 <1 205 <20
15857 <2 g 8 <1 92 <20
15858 2 12 13 <t 175 <20
15859 <2 12 15 <1 125 <20
15860 2 10 ‘13 <1 115 <20
15861 <2 8 10 <1 76 - <20
15862 <2 10 11 <1 88 <20
15863 <2 8 13 <1 250 . <20
156864 <2 12 15 . <1 275 <20
15865 <2 g 15 125 20
15865 <2 8 12 <1 125 <20
15887 <2 10 19 <1 700 3o
15869 <2 10 21 <1 . %35 <20
15870 3 12 26 <1 geg 35
15871 4 6 14 <t 455 20
15872 5 8 16 <1 280 <20
15873 2 <5 10 < 150 30
15875 3 6B 11 RS 110 <20
158786 - 3 5 11 <1 110 <20
15877 <2 <5 2 <1 30 <20
158789 -2 <5 3 <1 30 <20
15880 7 12 20 <1 1355 20
15882 6 12 18 <1 485 40
15883 3 8 21 <1 . sto - 20
15884 & 8 20 <1 320 30
15885 3 - 10 . 38 1720 .30
15888 2 8 15 <1 340 <20
"15887 3 a 17 <1 220 <20 °
15888 3 10 19 < .98 <20
15820 5 10 21 <1 135 <20
15891 4 8 a7 <1 100 <20
15892 3 T 4 <1 L6 20
15885 8 22 25 <1 580 - 30
15895 3 12 11 <1 225 25
15897 5 16 19 <1 . 510 .30
15898 % 14 14 <1 480 35
15899 3 20 .26 <1 40 <20
Detn 1limit (2) 15) (2) (1) {s) " (20)
L e
. Cof
-
; 2o
; 1. .
: i -
ek . SRS WP
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g

Analysis code A1/1,2 Report AC 1176/87 ; Page G2

NATA Certificate : : Results in ppm
Sample Cu Pb Zn Ag Mr As
15900 4 12 18 <1 . 520 25
15901 4 15 15 <1 500 20
15902 2 10 5 <1 52 25
15903 3 v 18 13 <1 205 25
15905 5 i6 31 <1 180 40
15906 3 14 25 <t 140 20
15907 x 16 23 <1 210 <20
15908 - - 8 8 <1 62 35
15909 2 10 -8 <1 . 8O 20
15810 4 10 S 23 <1 220 <20
15911 <2 8 6 <1 135 <20
15912 <2 8 7 <1 80 ., 20
15913 2 14 41 <1 3180 a0
- 1591¢ 2 12. 14 . <1 190 25
158117 2 12 14 <1 185 45
15218 L 16 20 <1 580 35
15819 g 10 3 <1 1440 25
15820 6 10 24 A 490 50
15821 5 14 18 <1 145 30
15922 4 12 20 <1 280 35
15923 4 tn 24 | 255 Ls
15824 4 10 20 <1 L& 20
15928 3 10 12 <1 620 30
15827 <2 <5 3 <1 38 3
15828 6 8 23 <1 150 30
15929 31 24 54 1 570 70
15830 5 6 34 <1 120 25
15931 4 12 - 12 <1 105 30
15934 & 10 17 <1 140 45
15935 4 - 8 13 <1 290 20
15938 3 12 12 <1 225 35
158137 3 12 13 <1 335 25
15938 4 14 28 <1 440 - 25
15339 19 28 Y <1 590 40
15940 10 18 18 <1 - 140 35
15841 5 16 19 <1 . 580 - 40
15842 5

14 16 <1 - %15 - 50

-—
(4% ]
—

Detn limit - () (2) (1) (5} (20)



l The Au tralian
Mineral Develdyyment
Labopsfiories

“emingion Streel, Frewville,
South Australia 5063

e Adelaide (08} 79 1662
' . Telex AAS2520

Please address all
corraspondence to
P.0. Box 114 Eastwood
T SA 5063

In reply quote:

|
l ‘

Heac Office:

lemington Street, Frewville
South Australia 5063
Telephone {08) 79 1662
l Telex: Amdel AAB2520

Pilot Plant;

Osman Place

Thebarion, S.A.

Tetephone (08) 43 5733

I Telex: Amcel AAB2T2S
Branch Laboratwories:

i . Melourne, Vig.
‘_l'elgphone {03} 645 3092

.. i Perth, WA,
Telephone (09} 325 731

Telex: Amdel AASLBS3

-1 Sydney, NSW.
Telephone (02) 438 7735

" . Telex: Amdel AA20053

. P - Townsville
I Queensiand 4814
l-: Telephone mlmtm
S

. | -
- . ' - 3/698/0 - AC 69/87

@j @:@ SPT 213/86

10 July 1986
NATA CERTIFICATE

Mr W. Herrmann - o | ‘

Geologist o _

Pancontinental Mining Limited LAt miAsceElvTOSY

2nd Floor - ' S : ' _

9-13 Young Street BLEG sameee (1)

SYDNEY NSW 2000 . S : . s
REPORT AC 69/87

YOUR REFERENCE: - Purchase Order Number 51522

REPORT COMPRISING: Cover Sheet

DATE RECEIVED: 7 July 1986

ANALYSTS - ng/Xg

- SAVPLE GOLD
MARK Au
E15826 U g
Method: A3

*»

Approved Signatory: ) Mart_:'l_.n' R. Hanckel

-

Manager, Chemistry 'Services_

for Dr William G. Spencer
General Manager
- Applied Sciences Group

ij

o N Trt 13001 MOy 15 FEQsILed Dy 1he Nahonal AsSOCratan ot Testng Authonnes
k Austiaka The 1estth reporiea heron have been perdormed n actoraance with
#3 terms of regisiralon Trws gocument SHhall 101 De repiocuced encept m full

t o

] SRS e e

: A 924079



The Australian
ineral Devel! ynent
l Laborghories
i#hinglon Siteey, Frewwville,
South Australia 5083

hgge Adelaide (08) 79 1662
Telex AAS2520

Pléase address afl
. correspondence to
lP.O. Box 114 Eastwood

N

.

=

SA 5063
in reply quote:

Heag Oftice:

leminglon Street, Frewvilie
South Austrabia 5063
Telephone (08) 79 1662
Telex: Amdet AAB2520

l Pilot Plant:
Qsman Place

Thebarion, SA,

l Teiephone (08} 43 5733

Telex: Amdel AAB2T2S.

Branch Laboratones:
Mebourne, Vic.

Telephone {03) 645 3093

' Parth, W.A,
- Telephone (09) 325 731

- Telex: Amael AA94893

- Sydney, NSW,

b Telephone {02) 439 7735
Telex: Amdel AA20053

© Townsvilte

r .- Queensiand 4814
' Tetephone (077) 75 37

v A am Ve e

-

o

Mr K. Airas i

Pancontinental Mining Limited
2nd Floor -

9-13 Young Street
SYDNEY NSW 2000

| |
YOUR REFZRENCE:

REPORT COMPRISING:

DATE RECZIVED:

Approved Signatory:

Manager, Chemistry Services

spplelle

NATA CERTIFICATE

il

S 924080

c.

»

3/698/0 - AC 1285/87
SPT 108/87

3 October 1986

ClAbE  MACEANTOSHW
BLEG - SAMPLES ()

REPORT AC 1285/87

-Purchasa Ordér Number 51526

Cover shest
Page 1

29 Septzmber 1986

Mértih R.Hanckel

for Dr William G. Speﬁcer

General Manager

Applied Sciences Grbup

E

L

W ] Tres laooedtory 6 regrstered by he Natonal Assoc-aton of Testing Aunontios.
t [T FTH] Tre Iestis) reporied hefen have been peformesn accordande with
o$ lerms OV regisiraon This aocument

Shall not De reproduced except i full

: $ RN . .. -— e Eae - .



MR EN EE I N N G N N s E N a e - e aa
Ch . . - . .

~ Gy

 ANALYSIS

ng/kg

SAHPLE
MARK

GOLD

Au

£15904
16
32

Method:

50

- <580

- <50
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i ' OTHER weremre | :
bkl "m;;:s oY | causk spu.t veunE | SIEVE 2o e | Mo ANALYSIS | FRCPARATION | - METHOD
1 ariousg 35 fngpn 004,015 e In Ro /162,81 gh 37
' Yarious i £ fur 325
- herigus 30 2ui e
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ihold core wC perchloric ocid Al cold acid CA atomic obsorbtion AAS
split core 5C hydrochloric acid A2 specific sulphide 1] x-ray fluorescence XRF
cutting cu nitric ocid A3 other mixed acids Ma spectrophotometry SPEC
¢ “Re oqua regia AL olkaline attack AA colorimatry oL
it 50 nitric-perchloric A5 volatilizotion YO chromatogrophy CHR
Ip PY HF mixture * Ab ignition G fitrotion TN
water | WA . HF under pressure A7 pressed powder {XRF) PP other chemicols means . CHEM
tissue o 1 Tl fusion _AB gloss fusion (XRF) GF miscellaneous MISC
reom sediment | §5 : S fluorescence FLUOR
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> 109.5.08, 03965 10/11/86 | 51532 1 o 1
uBe SA:;PLE Cu Fb in . [Ag Ele_jgh Au Au
v |15 825 5{ - 23 55 0.2 [10.575 ~lo.003| . .. -
, |15 840 | 3 11 a5 | <0.1|77.163 | <o.01 -
4 [15 B42 5 11 I3 ] €0.1170.935 | <0.01 -
+ 15 850 5 iz 39| <o.1fti0.95] <0.0t -
FS 15 BS3 5 7 20| <o.i[18.930 — 0. 063
s |15 868 5 14 49| <0.1{77.812 | <0.01 ~
; |15 872 11 11 8 0.1 [27.62¢C =] G.0os
g iS5 881 o] =s 52 ¢.1[E8.205 | o.0z -

19 G.1 [&7.303 | <0.01 S

=t
put
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S0 0.1 | 3.54T = K0.003%
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Rock Chip Geochemical Results
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BEQCHEMICAL ONTARMSE SUMMARY L-FEN-1987 Frofect: LAKE MACK INTCSH Fagn 1
H113 hH o W3 #1121
rarScEloaN zSTUSTERSocio LR Tt LEET L TEETE TOSTIPHCNS  DTHAMOHTTIS 2 IESTRORTSS EL E L2 Ty b ==s¢¥"§rﬁ-a
- Elements aszayed in percant - e
si0n . . _ : TE.E0 7O, M0 71.50
T102 : . 0,23 -2 0,30
ALZ03 11.00 13,50 12.99
FE203 1.29 4,19 2.00
MO [\ i} Q, 0% 0,03
M50 .18 0.3533 Q.43
cAQ 0.36 £.09 . Q.47
NASO .54 3.34 2.49
a0 8.50 1.32 4,72
F203 .11 0.i4 Q.02
LoI D.74 2.34 1.3%
= Elements assaysd in FFM -
&R 0,10 G010 0.19
AS el b s | T ) 19.00
S Cu 3.00 o S.nR0 - 4,00
M ' : . D .
ra ) o ) . ) .00 52,940 J2.00
i . o ) i . : 16.00 42,0 25,00
B i . : . o : 1220, 00 4500 280.00
BI : : . 4.0 4,20 3.00. =
co . : : 2.00 . 3.90 2.00 7
CR . _ : ' : : &.00 22,90 22.00
Mo - _ : : : .o 4,00 4,90 4.00
NB i _ : : 15,00 10,20 14,00
NT _ : o 5.00 2,00 3.00
RB : R : 210.00 48,30 1460.900
LT . . a,00 &) &.00
sz . 2.00 2. 200
sa . . 140,00 435, M) 335.00
v - o - S 10.00 10,00 10,00
o 10,00 19,00 13.00
¢ : . ) i as. o0 34,39 40.00
R ) ’ - S 200,00 200,99 295,00

C80FZ6
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HEANT RN R L LAt L Lt

SI02
TIRZ
AL203
FE203-
MMO
MGD
ChAD
NAZO
K20
FP20%
Lol

~ Elemants assaved in FPM -

Al
AS
cu
MN
FB
IN
A .
Bl
(4]
CR
MO

73.50
0.9
12.30
2.02
0.02
.49
0,13
2.00
&, 20
0,01
1.49

.10
2,00
.00

10,00
I5.00
1240.00
4,00
J.00

- 446,00
4,00
16.00
4,00
155.00
4,00
2,00
105,00
1, O
10,00
J200
155,00

~ = Elements assaved in percent -

&2, Q0
.71
15.40
5.75
Q.10
1.76
2.989
3.39
3.74
O.11%
1.856

0,10
T.00
&. 00

b, )
B4 .00
F1o.00
4, 00
2L.00
A2 0
4,00
12,00
5.00
135.00
4,00
2.0
415,30
10,64
10,00
38,00
210,00

GEQCHEMICAL DATABRASE SUMMARY &6~FER-1907

M&3

WUErmE TR way

-

5. 5
1.31
18.230
11,102
.17
3.20
&,50
3.22
1.%89
0,22

T2

0.10
2.00
13.00

20,00
A2,00
& D0
g, 00
{7.00
68,00
q,00
&, 00
4,00
47 .00
4,00
24136
A5 .00
16,08
[
34,00

26T, 00

Project:

LAKE MACK INTOSH

Me7

L Do o ] ]

75.30
Q.28
13,00
2.14
0.05
.72
1.42
2.2
4,404
.01
1.24

0. 10
4.00
-

S0 .00
32,00
Q3C, O
4,00
A4,00
5.00
4,00
146,00
4,00
204}, 00
&. 00
.00
L&%, 00
10,00
10,00
A4, 00
115,00

MLF

&4, 50
0.72
15. 69
5.1¢
¢ 09
1.42
2.42
3.B2
4.08
0.14
1.82

2.19
&.00
1.00

oI5 1}
32000
1190030
4,00
8.00
14.10)

4. 060
14,30
4,00

140,00

1.00
Z2.00
AT
12,00
15, o)
A, 50
245, 00
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Appendix 3

Results and Notes of the Additional Stream Geochemical Sampling
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STREAM GEOCHEMISTRY, | |
resampling on sites of anomalous gol'd.

Sites, where anomalous results of gold were obtained, were
resampled. Douplicate samples were collected and the -80 mesh
fraction was assayed for gold separately in laboratories at AMDEL
(method A7/2) and ANALABS (method 309). Results of analysis are
presented in Table 1. ' | '

. TAHIE 1 |

Original Repeated AVDEL - AMDEL | ANALABS

Sample . Sample - Original - = Repeated Repeated

No. No. . Sampling  Sampling Sampling
15906 15944 0.045 0.025 <0.008
15912 15945 - 0.020 - <0.005 0.008
15900 15946 0.020 : 0.040 0.300
15901 15948 0.180 0.040 - <0.008
15949 15949 - : 0.030 <0.008
15877 15950 0.025 <0.005 - <0.008
15879 15957 - 0.050 0.015 <0.008

It is hard to draw any significant conclusions from the three sects
of results. ' C '

Sampling sites 15900/15946 and 15910/15948 are close to each

other. Samples show weakly anomalous results nearly in all
assays. A follow up sampling around them will, therefore, be
required. ' - '
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B.J. BARRON, B.Sc., Ph.D., (Sydneyl - R gﬂ;t'rview Ave,
' : ! St Ives,
PETROLOGIST o SYDNEY NSW 2075
: Tel. 102) 449 5839
_ |
Our ref: P6/82/408a "
Your ref; Purchase Order No. 14203
PETROLOGICAL EXAMINATION OF FIFTEEN
ROCK SAMPLES |
‘Report No: P6/82/408a o - Sth January, 1987.

For: Pancontinental Mining Limited.

. Prt B.J. Barron,
“{Consulting Petrologist.
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Sample No, M63 Jd1 3800N/9750E
Rock Type. Partly altered quartz microdiorite of shallow |

intrusive {?dyke) emplacement. :

Hand Specimen A massive medium to fine grainsd naid green-grey
sample for which K-feldspar staining gave weak positive rasults.! The

i
sample is not magnetic.
Thin Section. This igneous sample has a holocrvstalline sub-

crhitic texture with an average grain size of about 0.3 =n. Itgis sparsely
microporphyritic with rare crystals reaching l mm acress.  The lattnr
include almost colourless clinopyroxene with narrow ,a::;a_ rlmg of pale
brown clinopyroxene and associated red-brown to olive graex ampﬁibole

An approximate modal composition for primary phases is as folloﬁs: calcic
clagioclase 55% Ho-nblende 10%; clinopyroxene 8%; guarzz _2%; deg:aded
skx=letal titaniisarous opaque oxide microphenocrysts 23%; X-Izldspar 5%;

and 2% of acceszory ohases including apatite; sphene znd Iina grained

crazue oxides.

The calcic clagloclas is pressnt as a mat

o5 unorie d &lzngca laths 1at are partly albitizsd znd sartly clsudad

oy dusty "sericita" and carbonate % mlcrogranular epidoze. Rangd o

rzwn with pale green actinolitic ampnlbole perlphe 2lly, with variable
croportions of czatchy epidote, carbona e, and chlorize.  Unlike the coarser
colourless clincoyroxene microphenocrysts, the lath shazped llnopyfox-“e
crystals are pale yellow-green and partly converted to pals green wisgy
ac-lnolltlc amphibole. Anhedral quartz patches, and ¢ tches of quartz”

K-Zeldspar microcgraphic intergrowth partly enclose plazioclzse laths,
hernblende and clinopyroxene crystals. The skeletal %itaniZerous opague

oxide microphenccrysts retain lamellar intergrowth taxtursz, with alternate

lamellae degraded to white leucoxene.

The holocrystalline but medium t2 fine grained
texture of this intrusive 1gnrous sample suggests snallow intrusive (2dyke)

emplacement. and ltS prlmary modal compos;tlon suggests a :uartz micro-
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2.
Sample No. 5 M119 €es 7200N/9700E
Rocx Type. : _ Partly altered fine grained weakly bapded witricy/

crystal tuff.

Hand Specimen A pale grey fine qralned sample in which patchy

positive K- feldspar stalnlng deflnes a weak lay ring. The sampls is

not magne+ic.

Thin Seciion. Partial selective alteration in this sample

i
| _
enhances well preserved flne grained pyroclas ic relict textures of cuspate
glass shards, &nd broken cryseal debris. Recognisable sites of broken

én =la ryscals and cleavace fragments accounc for about 25% to 30%

of the :otal thln section area and include evenly distributed dekris

wish an average size of about 0.3 mm. = Very heaﬁily "sericitiseé"’feldspar
sizas grsatly éredominate, with subordinate degradedelonéate raczed shaDed
micz si<ss that are converted to intergrown n_cr:c*aﬁula* qua::z and
s2ricitz". Still other sites are now convertad to chlorite, while the

Lizuizous sites of previous glass shards now contain finely polvgonised

tn

econdary X-faldspar. Séarse angulaf quartz chips reach 0.2 mm acrpss.

An =zbundant exceptionally £ine grained rock ma=rix also contains abundanc
clcuoded K-feidepar, sphene dust, chlorite patches, "sericite" (cr pyro-
rpavilits, saragonite etc.) and secondary albite. Rare once-glassy velcanic
li<hic fragments contain abundant unoriented minute c*ysealllnes OO

nar=ow fcr accurate microscopic resolution. Primary accessory crystal
ncludes apatite,-degraded opague oxides and rare subhedral cubic

i
oxi:;s ed ?sulphide crystal sites. Several narrow branching microfractures

and a narrow oxidised surface zone are coated with yellow-brown limonitic

ox:les due to weathering. The weak banding outlined by K-feldspar staining
of the hand specimen is not particularly obvious in thin section. . '

The well preserved relict textures of glass
shards and selectlvely altered fine grained broken angular crystal debris
clearly indicates a pyroclastic origin for this sample. It may be descrlbed

a8 a partly altered fine gralned weakly banded vitric crystal tuff.
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Sample No. M67 €ef 4000N/9750E
Rock Type. . Extremely fine grained K-feldspar rich finely .

polygonised cherty rock, most likz2ly of shard-

rich vitric tuffaceous origin.
N |

Hand Specimen A very fine grained compact massive [(cherty)

samzle with a narrow pale yellow~brown rihd on an exposed {weathered)

surface. K-feldspar staining gave strong positive results.

Thin Section. ' This is an extrémely fine grained sample in

which textural features are poorly preserved Sparse recccnisable very
angu*ar crystal debrls *arely exceeds 0. l mm, and this comrrises albitised
plaﬂloclase guartz, K-feldspar and rare small flattened 1 1ses {?lithic
fracments) of carbonaceous mater;al. Thﬁse crystal chips and possible
litxic fragments are "suspended” in a voluminous, extremely fine grained
felsic matrix (mainly X-Zeldspar - ses staining) intergrown with wispy
“sericite" (or illite ezz.), ubiquitous heavily clouded paz=czhes of almost
cryvsrocrystalline epidcte (or clinozoisite) and fawar sp 1ene granules.
There are very vague outlines in the extremely fine grainef rock matrix
of scssible cuspate glass shards, but these are largely okscursd by the

-

ubiguitous, extremely fine grained polygonisation.

Accessory very small (up to 0.15 zm) cubic
shaged crystals and aggregates of pyritic sulphides accoun: for less
than 0.5% of the total t}in'section areai .A very narrow vzinlet which
cuts across the rock is filled with mlcrOgranula X-feldszar, minor
qua:tz, small aggregates of ?clinozoisite with anomalous ki efrlngence

and several patches of yellow stained and oxidised ?chlori=ze.

_ Tﬁe exact composition and textursz of this sample
is cbscured by very fine polygonieation._ The presence of vary abundant
K-feldspar (see staining of offcut), and-vague outlines of'possible glass
eha:ds indicates that most material is derived from an acidic volcanic'
source, but the presence of'rare carbonéceous lenses, and laek.of clear
glass shard textures suggests partlal reworklng The sample may be

described rather tentatlvely as an extremely fine gralned x-feldspar

. rich finely polygonised cherty rock most llkely of shard-rich vitrie

tuffaceous Orlgln and acxdlc comp051tlon.

;
|

| M

L, f Sl
L ‘
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Sample No. M69 E€pa 4200N/9800E
Rock Type. Partly altered and devitrified poorly sorted
. medium to fine grained K?feldspar—ricﬁ criétél
tuff.
Hand Specimen A medium to fine grained somewhat massive mid

green-grey sample for which K-feldspar staining gave strong positive

results zcutlining very akbundant small angular to irregular shaped crystal

sites. Rare traces of minute sulphide crystals are accessory.

Thin Section. : ?odrly sorted fr#gmental texture is well
preserved in this sample «chh is partly altered and weakly follated

Broxen angular crystal debris and glomeropo*nhyrltlc agg*eqabes predon*nate,
accounting for about 15% %o 20% of the total thin section area, wpile

a further 10% of the sample comprises barely recogniéable lithic debris.

The angular crystal chlys and clzavage fragments mostly lie within the

size ranss 0.2 mm to 0.5 =m and include very abundant mottled X-feldszar,
alzite clouded with wispy sericite and epidote granules, as well.as ssarse,
very‘a gular to irregular chips of qguartz. Lithiec debris incluées
devitriZisd glassy volé nie agﬂnnts with subparallel mlcrof'actures.
Elsszwhera are lithic f-aczenhs enclosing sparse albitised o‘acﬂocl gs
microphenocrysts set in 2 microgranular devitrified felsic matrix. -é:ill
other siiss onge comprisasd biotits as elongate deformed flakes, but these
are now 2seudomorphed by mitrogranular secondary K-feldspar intergrown

with trails of minuté spﬁene granules.  Still other sites of degraded

mafic phases now are replaced by aggregates'éf chlorite and epidote
graaules, Accessory. ti anlferous oxide mlcrophenocrysts are marked

by white leucoxene * spnnne granules.

The volumlnous rock matrix comprises dense
aggregates of secondary phases 1nc1udlng the following; albite, quar=zz,
K-feldspar, ubiquitous sphene granules and patchy aggregates of epidcte

and chlorite.

This sample'has a poorly sorted to'chaotic
fraqmental (PYrOCIEStLC) texture thh no evidence of sedlmentary reworklnq. E

The debris is derlved from a K-feldspar rich acldlc volcanlc source ‘but

-

there is also altered mafic crystal debris, pqssxbly suggesting a dac1t1¢"
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parent type. The présent rock may be described as a partly altered and
devitrified poorly sérted medium to fine grained ¥-feldspar-rich crystal
tuff. B : : - -

Sample No. M55 €pp 3630N/9600E
Rock Type. Crystal/lithic tuff of acidic prizary composition

that has undergone low grade selsztive alteration

and weak {me+tamorphic) re**ysual-;satlon.

.

Hand Specimen ! A rather massive fine grained mil jrey sample

containing sparse med’um grained pals grey ?feldspar crysti, sites and
fewer dark gr==n-g*ey mafic crystal sites. X-feldspar stzining gave
strong positiva resul*s for abundant angular crystal debris, and weaker

positive rasults fo: the voluminous matrix fraction.

Thin Section. ; The texturs of the present sampls is somewhat
similar to that of the previous samplzs M69, however it isg rznsiderably
coarser grainaed. It retains a chaotiic unsorted tex=ture delined by at

laa = 40% of angular crystal and al+erad lithic dekris. T2z crys

r
]

fragments vary in size up to 2 mm across, but most are lzsz:z than 1 mm
acrosss. Poorly defined lithic fragments, on the otiher hani, reach up

to 3 mm across, and:accoﬁnt for abcut 303 of the gdekris. The angular
crystal debris including.cieavage ffagments compriss very z:tundant

albitised and clouded plagioclase enclosing clusters of minite epidote
granules, as well as patches of wispy "sericite" (or illi:é atc.). Also
Ppresent are subordinate angular quartz chips and clouded phznocrystic
K-{eldspar fragments. Sparse altered mafic crystal sites ",w contain
aggregates of e?idote or dense fine grained chlorite + spneng,granules.
Lithic fragments almost certainly.were once-glassy volcaniz types but

now are devitrifiea to micregranular X-feldspar, with poorly defined

flow bands and perlitic cracks, marked by narrow t:aiis of zhlorite,’
minute sphene granﬁles *+ epidote. Elsewhere are fragments and patches:
now comprising dense granular secondary albite, whlle othe' once glassy
volcanic materlal comprlses chlorxte enclosxng numerous wiszy feldspar
microlites and stout albitised plagloclase phenocrysts tha- are dlslocated
or deformed and crowded with w1spy "ser1c1te” flakes.

! -

i ! : . Sl .

i f
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The voluminous much finer grained rock matrix
lacks clearly recognisable relict textures and consists of a polygonised
felsic mosaic intergrown with very fine grained patchy epidote,.sphene -

granules, chlorite, and traces of fine grained dusty sulphides.

The sample retains a chaotic unscried fragmental

‘texcure and comprises debris from a porphyritic acidic volcanic source.

Devitrification and polygohisaticn of once glassy flow bandsd material
accounts for most of the K-feldspar and albite-rich patches in the sample.
The rock may be described as a crystal/lithic tuff of acidic primary

composition that has undergone low grade (métamorphic) altsrazion.

Sample No. | M121 €pf 6560N/9525E

Rock Type. Lithie tuff comprising altered ani devitrified

once~glassy cL*rtz and plagzoclase porphyritic
lithic and crystal fragments from zn acidic

volcanic sourca.

e

Specimen A mottled sample with pale pink Irregular shaped

[&H

&0

3

patches and ?crystal sites set in a mid grey fine grained zmstrix. K-

eldspar staining gave positive results for the pale pink me=tled patches,

I‘l.

and outllnes K-feldspar poor patches or'fragments.

*

~Zhin Section. _ Outlines of angular to irregular shaped lithic

fragménts up to 1.5 cm across are rather poorly defined in'this sample
Euerto ubiquitous fine polygonisation, ﬁostly due to devxtrlzlcation.
ﬁsvé:theless, sparse phenocrysts and glomeroporphyritic accregates
protected by mafgins of finely devitrified host material rezain subhedral
prismatic shapes. The latter include partly albitised placioclase and
guartz. - Elsewhere are angular and broken plagioclase cleavage fragments,

and both quartz and plagioclase crystals that have been shattered in

© situ. Certain of the feldspar crystals enclose intergrbwn patches of

K-feldspar; The once-glassy to fine grained groundmass fractiohs of' _
the sparsely porphyrltlc ac1d1c volcanlc fragments now are pclygonlsed

to form a K—feldsPar-quartz rlch fe151c mosaic with varlable proPortxons
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of albite and numerous small wispy patches of green chlorite. Wispy
birefringent clay (?montmorillonite} % chlorite ocutlines narrow sub-
parallel ﬁagmatic_flow bands and perlitic cracks in several once-glassy .
volcanic fragments, while elsewhere are rare small rounded vesi;ular
sites. Small clusters of epidote % allanite form accessory secondary
phases in several albitised plagioclase crystal sites. Small adgreqates
of limonitic oxides and sphene dust most likely mark sites of previous

opague oxide microphenocrystic debris.

The sample may be simply described as a lithic
tuff containing altered and devitrified once-glassy sparsely quartz-
and plagioclasz porphyritic lithic and crystal fragments from an acidic

volcanic -sourcs

Sample Na. M78 €pb 5000N/10300E
Rock Type. Partly altsred, poorly sorted vitric tuff with

sparse lithic fragmenzs and crystal dekris

from a porphyritic onces zlassy acid volcanic
source.
Hand Specimen A patchy fragmental szmnple comprising numercus

medium to coarse grained pale grey ?feldspar crystal sites and aggregates
as well as sparse large angular pale pink lithic fragments. K-feldspar
staining gave s:=rong positive results for the fine grained pale pink

fragments.

Thin Section. Recogniééhlé angular and broken lithic fragments
account for atout 30% of the total thin section area, and vary in size

up to about 1.5 cm across. Alsorpfésént are sparge scattered brokeh
angular feldspar cleavage fragments most of which are albitised and clouded
plagioclase. The lithic fragments include a variety of.related textural
types. Most of these enclose phenocrysts and glomeroporphyritic éggregates
of albitised plagioclase up to 3 mm across, as well as sparse magmatxcally

rounded and embayed quartz mlcrOPhenocrysts. The latter are set

. throughout a fine grained dev1tr1f1ed_K-feldspar-r;ch felsic mosaic with‘.7
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+ montmorillonite.

subparallel magmatic flow lines marked by wispy

in this sample

924101

c

narrow curving perlitic crqcks marked by aggregates of wispy chlorite

Elsewhere are strongly porphyritic types with glomero-

porphyritic clusters of albitised plagioclase set in a dense groundmass

of fine grained decussate secondary albite % wispy chlorite. Aggregates

of fine grained epidote are accessory. Still other lithic fragments

lack clearly recognisable relict textures except for vague outlines of

"cericite" etc., inter-

grown with trails of chlorite granular albite and accessory fine grained

epidote. Rare porphyritic lithic fragments contain albite phenocryéts

and degraded opague oxides, set in massive chlorite.

The voluminous rock matrix which lacks recog-

.

nisable finer textural features comprises'ex“*emely fine grained cﬁerty '

material with sphene dust and patchy clinozoisite enclosing sparse angular

al-itised feldspar crystal debris. The latter is clouded with w*sny

saricite, and sparse aggragates of epidote while throughout the cherty

fslsic material ars poorly preserved cuspats to angular outlines of possible

glags shards. In contras:z, quite large irragular shaced aggrega:as

11 as

8]

f clinczoisite fill veinlests and branching microfractures, as we

55ible voids between 1i

'8

thic fragments.

Unsorted fragmental texture is well preserved
and the porphyritic acidic volcanic material is of several
The

ifferent but related textural types. fragments are

"suspended"
in a cherty felsic K-feldspar poor matrix retaining poorly preserved
outlines of glass shards. The rock may be identified as a partly altered,

peorly sorted vitric tuff with sparse'lithic fragments and crystal debris

from a porphyritic once glassy acidic volcanic source,

Sample No.

Rock Type.

‘Hand Specimen

M113 e€vr 6800N/9650E

Sparsely porphyrltlc rhyolite with very m;nor

select;ve alteratlon.

A massive'?éry fine grained.compact pink greyf  ;j5 



E—

. | 924102
ol -

nF

to mid grey sample with sparse medium grained pale grey to pale pink

crystal sites. K-feldspar staining gave very strong positive results

» -

for most of the matrix fraction.

Thin Sectien. This is a sparsely porphyritié fine grained

acid volcanic rock containing about 10% of phenocrysts and glomeroQ _

porghyritic aggregates mostly within the size range 1 mm up to 3 mm across.
- Subhedral feldspar phenocrysts predominate, and these commonly have central

zones oy patches of mottled K-feldspar intergrown with albite dusted

with wispy "sericite”. Subordinate microphenocrysts of quartz have

eunedral to magmaticaily rounded and embayed shapes. Rare sites of mafic

microphenocrysts, however, now are pseudomorched by assemblagés amongst

the phases carbonate, chlorite, sphene, "sericite™ and small patchas

of subradiating allanite. The voluminous groﬁndmass fraction shecws

ubiguitous fine granular devitrification comprising a mosaic of intergrown

uartz and K-feldspar domains enclosing very abundant wispy unorisznted

altite crystallites. Highly irregular shaped patches of secondary products

arz commonly 2oned, with subradiating epidetz * allanite centraiiy and

granular quartz peripherally. These are sites of previcus vesiclas or

mizrolitic cavities.

Sparsely porphyritic texture is well :reserved
in this acid volcah_c rock in which minor partial alteration is restricted
to sparse phenocryst and vesicle sites. The very large proporticn of
K-feldspar in the groundmass fraction, together with the presence of

sicnificant phenocrysts of alkali feldsgar and quartz indicates a rhyolitic

comnos;tlon.
Sample No. _ ' " M72 €vd (non vesicular) Tullabardine CTam,
Rock Type. Partly altered distinctly porphyritiec volcanic
' flow rock (or very shallow intrusive type)
of acidie (rhyolitic or poss;bly dacitic) prlmary
”com9951tlon. ' i
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Hand Specimen A massive fine grajined mid-grey c: ﬂpact sample

with more or less svenly distributed medium grained pale gray crystals

{phenocrysts) and aggregates. K-feldspar staining gave very st}ong 1

positive results for the fine grained groundmass fraction.

Thin Section. Porphyritic texture is well dével:ped in this

acidic 1gneous rock, and phenocrysts account for about 25% 3£ the totai
thin sectior area. Individual phenocrysts rance in size Ir:cm lesc than
0.5 mm up to more than 2.5 mm, while glomeroporphyritic ac-'agate= andf

cognate 1nc1rs;ons reach 3.5 mm écross. The phenocrysts inzlude pxedomlnant
crystzls and aggregates of albltlsed and weakly sericitises lagloclase
enclosing abundant dusty epidote granules and traces of ca::onate. Ve;y
subordinate sites of euhedral mafic mlcr0phenocrysts reta_n shapes
suggesting the presence of previous amphlbole. These sites 1ow are
pseudomorphed by almost monomlnerallc granular to subradis:zing EPldOt°
with minor chloritsz and dusty sphene marking prev1ous clezvzze tracas.

Zlsawnere are altered mafic sites with shapes that could =:zve been pyroxene.

-Aczessory subhedrzl orague oxide microphenocrysts that are zartly degraded

to laucoxene + sphane, almost Certainly had titaniferous primary comes-
Zzns, while min::e =uhedral acicular apatite crystals als: are ac:eésory.
Quarsz phenocrysts zra COnspicuously atsent. A cognate i=zslusicon Fcn51st3
of cncussate albitized plagioclase laths 1ntﬂrgrown with zziic cvgstal
sitss converted to spidote, chlorite, sphene and carbonats, 2s well as
opague oxide granules. The very fine grianed felsic grousizass fraction
consists of a devi:fified mosaic of intergrown K-feidspa: and quartz:

in approximately ezual major proportlons enclosing abundaz: avenly
distributed eloncate prismatic shaped decussate albite mizralites, as

well as very abundant sphene dust, epidote granules and c:::nes of chlorite.

Partial selective alteration has 2ffected the
malic phenocrysts in this sample obscuring its piimary ignscus character.
Nevertheless it may be tentatively identified as a partly zltered
dlstlnctly porphyr tlc volcanic flow rock (or very shallc intrusive

type) of acidic (rhyolitic or possibly dacxt;c) prlmary cc:;osition.i
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Sample Na. M40 €ir 2800N/9325%

Rock Type. Strongly porphyritic fine grained rhyolitic
igneous rock that shows only minor patchy
selective alteratisn. '

Hand Specimen A pale pink very fine grained massive sample

containing evenly distributed abundant coarss grained'pale grey %3 dark
grey {(guartz) phenocrysts. K-feldspar staining gave very strong zositive

results for the fine grained groundmass frac=ion.

Thin Section. Only minor selectivs alteration and pcs ible

fine devitrification has affected this strongly porphyritic acidic igneous
roek. Phenocrysts account for atout 20% of zhe total'thin'gecticn aréa,'
and unlike the pre?ious sample M72, quartz chenocrysts greatly predominate
with slightly subordinate albitised plagioclzse and ragged but dsgraded
biotite phenocrysts. The quartz shenocrysts and aggregates have suhedral
and suthedral shapes with fewer crystals thaz are'magmaticélly wal

rounded and embayed. Individual guartz phenizrysts range in sizs up

to more than 3 mm across. On the other hand =he albite phenocrvsts which
retalin suunédral brlsmaulc shapes are llg v dusted with serici =
wispy Zmeontmorillonite. " No bictize remains zs such, and these sizss

ars pseudomorphed with chlorite, sphene dust and minor intergrown lenses
of sericite. Dense patches of dscussate "ssricite" intergrown with minor
chlorite commonly replace central parts of ¢ veral albitised plagioclase

phenocrysts.

‘The vcluminous finz grained groundmass fraction
consists of a very fine grained jranular to somewhat spherulitic moséic
of quartz and K-feldspar enclosing poorly ¢zZined unoriented albite
mlcgql;tes._ Accessory patches ¢f secondary cthases scattersd throughout
the groundmass include chlorite, and minor wispy sericite {or montmorillonite).
A single narrow vein which cuts across the rock contains abundant secondary

albite, quartz and traces of chlorite but no K-feldspar.

This sample is a relatively little alt ered,

strongly porphyr1t1c, ane grained rhyolltxc igneous rock containing

abundant quartz, albite and degraded biotite phenocrysts set 1n a K-feldspar

~rich fine gralned groundmass fractlon.
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Sample No. M124 €sg 7600N/9775E
Rock TZEE' Weakly foliated silty carbonacebus mudstone

(slate) with a narrow band of medium grained

sandy siltstone.

Hand Specimen . A mid t3 dark qrey fine gralned waakly follated

sample for which K-feldspar staining gave weak positive results for
extremely fine grains throughout the sample, and for a vgry narrow band
or veinlet. \

Thin Section. ' Clast:: sedlmentary texture is cha*acterlstlc

of this extrgmely fine gralned szaple. It contains abou; 15% of more
or less evenly scattered silt sized {up to O. 06 mm acrosé) angular crystal
detritus including K-feldspar grains (see staining) quaruz, cnlorlte-
altered mafic crystal debris, and de:ormed wispy mica flases {now * sericite").
These are set in an even finer ¢rsined matrix of Tlc*ocrys-alllne felsic

"

material, minute wispy "sericitz" {lakes, chlorite,and c;raonacecus dust
concentrated in discontinuous narraw subparallel to branching trails

defining a weak foliation.

This wszX Zoliation cuts across 2 narrow band
(primary bedding) about 1 mm thizx, comprising considerably coarser grained
material. The detrital grains in this band have extremely angular shapes
and mostly lie within the size rznge 0.06 mm up to 0.2 mm (very fine
to fine sand size). The crystal detritus which makes up about 30% of
the band includes mostl; quartz, mottled and pelygonised K;feldspar
(sen'staining)r sparse mafic grzins converted to chlorite * sericite
together with accessory subhed-‘l zircon crystals and clive green pleochroic
tourmaline. Once again, this ma:erial is "suspended” in very fine grainmed
secondary products including felzic microcrystalline material intergrown
with carbonaceous dust, wispy szricite and chlorite stained by yellow-

brown limonitic oxides. Extremsly narrow lensed and discontinuous wavy

veinlets which cut across the rcck are filled with microgranular guartz.

The sample may be described as a weakly folzated
sxlty carbonaceous mudstone (sla:ze) with a narrow band of medlum graxned
sandy siltstone, containing at least some material from an acidic volcanic
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source., The sample has undergone minor yellow-brown limonitic oxide
staining due to near surface weathering.

Same’2 No. M62 €sl 50m Morth of Mackintosh Power Station
Rock Type. Foliated deformed and finely recrystallised

poorly sorted crystal (lithic) ?7tuff, derived
from a cearsely porphyritic acidic igneous

source.

Hané Ipecimen -A mid grey medium to fine grained sample thas
ig distinctly foliated. No K-feldspar was detected by staining and the

rock is not magnetic.

Thin Saction. Poorly sortad fragmentzl texture is well pressrvad

in this sample in spite of strong alteration and'foliation. Coarse grzinsd
defsrmed and shattered prhsnocrystic grains and aggregates of albitised
ﬁlagioclase and guartz cémmonly reach 2 mm across. Recognisable broken
cryszz2l debris accounts <or about 20% of the totzl thin section area,

with stout prismatic shar=d albitised plagioclasse ¢rystals predominati=zg,
that are lightly dusted with sericite, and commonly bent and deformed

or =van shattered in situ. Certain crystals also show strain shadows

and narrow zones of fine polygonisation. Slightly subordinate are phen:c-
cryszic quartz grains also showing strain shadows and narrow zones of
metamorphic recrystallisation. CDeformed and flattened sites of previcus

ragc2d biotite flakes now are converted to wispy chlorite with minor

-intergrown "sericite" enclosing numerous minute zircon inclusions with

distinct radicactive haloes. Barely recoénisable are lenszd and flattsn=d
lithic fragments, with polygonised phenocrystic quartz ané/or albitised
placioclase, set in a finely recrystallised felsic matrix intergrown

with chlorite * "sericite" * traces of carbonate.

Relict textural features are not preserved

in the voluminous rock matrix which now comprises a dense mat of

" recrystallised wispy "sericite" (or pyrophyllite, paragdnite etc.) inter-

~grown with chlorite in subparallel wavy trails defining a distinct
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foliation. These bend around the poarse grained crystal debris and

deformed phenocrystic aggregates{ Elsewhere in the thin section the
“sericite" rich material encloses elongate lenses of f£ine graired pélyéoniéed
intergrowths of secondary albite;and quartz % chlorite. Small grains
of apatite, zircon, and titanifeﬁous oxides converted 2o clouded sphene
dust are accessory.

.Ident fication of the presert rock in terms
of its parent composition is tenuous due to strong foliation, deformation
and partial recrystallisation. T“e presence of abundant poorly sorted
felsic crystal debris and possib;y porphyritic lithic Zragments suggests
a pyroclastic origin, but textural'evidence of sedimenzary reworking
would have been overprinted by téctonic deformation and'reqrystallisation.
The rock may be tentatlvely 1dent1f1ed as a follated deformed and flnely
recrystallised poorly sorted crys 1 (llthlc) tuff, thaz is most llxely

derived from z coarsely po*nhyr’*‘c acidic igneous source.

Sample No. M123 €xc 7600N/9775E
Rock Type. Partly alzered lithic/ecrystazl tuff of acidic

primary composition, most likely of mixed crigin

with a cherty and ?carbonaczcus rock matrix.

Hand Specimen " A poorly sorted sam?le contzining abundant

angular coarse gralned pale grey (?feldspar) fragments and fewer dark .
green-grey mafic ones set in a very fine grianed dark crey matrix, K-
feldspar staining gave positive results for sparse coarse grained angular -

crystal fragments.

Thln Section. . - Unsorted fragmental texture is characteristic
of this pyroclastlc rock. Intense patchy and vein-likxe development of

secondary albite has obscured the primary textures and mineralogy of

this sample but vague outlines of angular lithic fragments mainly about

l mm to 3 mm across account for approxlmately 45% of the total thin sectlon
area. A further 15% of the sample con51sts of angular and broken crystal

debris with an grain size ranging from less than 0.3 mm up to about 1 mm
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across. The lithic clasts almost certainly were once-glassy a?idic
volcanic types that are now converted to dense aggregates of g%anular
to decussate prismatic crystals of secondary albite, with subpérallel -7
discontinuous narrow trails of chlorite marking original flow panding.

In cther fragments chlorite outlines flattened vesicle sites, %hile still

other lithic fragments retain poorly preserved albitised microiite sites.

- The grystal debris includes almost equally abundant broken andiangular

guartz and albitised weakly sericitised plagioclase cleavage f%agments
as ws2ll as subordinate clouded K-feldspar fragments, bent and degraded
biczite flakes largely converted to "sericite”, mafic grains nbw conve;ted
largelv to chlorite, and opaque oxide grains, the sites of whi?h are
marxed by clouded microgranular sphene. 5
|

The poorly defined very fine graineq rock
matrix is essentially a cherty felsic mosaic (lacking K-feldsﬂar- see
staining of offcut) intergrowh with sparse wispy sericite llaxss, patches
of chlorite, sphene and mincr 7carbonacecus dust. Traces cf disseminated

sulzhides are largely converzed to red-brewn limonitic oxides.

The sample has undergone substantial polygonis-

ticn and selective development of albite has okscured primary relict

texzures in sites of acidic volcanic fragments. Nevertheless a poorly

sorzed fragmental texture is defined by both lithic and broken phenccrystic
detris from an acidic volcanic source. The lack of K?feldépar in the

rock matrix, and the presence of possible carbonaceous dust suggests
partial sedimentary reworking. The rock may be only tentatively identified
as a partly altered lithic/crystal tuff of acidic primary composition,

that could have a mixed origin, since the volcanic lithic and crystal

debris is enclosed within a cherty and partly ?carbonaceous rock matrix.

Sample No. M125 €pp Creek, about 7100N/9250E
Rock Type. Altered and devitrified partly welded vitric

tuff enclosing lithic and crystal debris from
a porphyritic acidic volcanic source.
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Hand Specimen | A éonspicuously banded sample comprising sub-

parallel narrow interlayered dark grey and pale grey fine grained wavy
lenses enclosing scattered medium grained pale pink to pale grey phénoéryst
sites. K-feldspar staining gave weak positive results for several sparse

small patches.

|
|
i
f

Thin Section. i The conspicuous wavy lensed layerihg of the

hand specimen is alsc well defined in thin section since it is enhanced

by selective altération. The layering bends around sparse sites of
euhedral prismatic shaped phenocrysts and glomeroporphyritic aggregates
ranging in size ﬁp'to 1.5 mm across. .Several of these retain vague outlines
of multiple twinéing but now are selectively converted to dense carbonate,
"gericite" {(or iilite,pyrophyllite, paragonite etrc.) £ accessory secondary
quar=z and chlor#te. Elsewhere are smaller mafic crystal sites, several
of which retain subhedral shapes suggesting the presence ¢f an amphibole.
Thess sites are converted to almost monomineralic chlorite = sphene dﬁst.
Still other crystal sites are of partly degraded opagque oxide micropheno-
crys=s and accessory guartz. Very poorly preserved outlines of sparse
deformed lithic Iragments include types in which prismatic shaped altered
?feldspar microlize sites are set in a very fine grained metrix rich

in clouded ?sphene dust. Other litﬁic fragments have elongzts deformed
Shages and possible flow banding but now are finely devitrified to an
extramely fine grained felsic mosaic with wispy sericite defining the
flow banding. Elsewhere are vague outlines of similar devitrified acidic
volcanic lithic fragments in which there are poorly defined outlines

of Zlattened vesiﬂz sites; while rare angular fragments are of fine grained
tuffaqeoué types:with sparse small quartz chips. Rare sites of quité
well defined cuspate glass shards clearly indicate a tuffaceous parent

type for the samgle.

The narrow wavy banding of the voluminous rock
matrix most likely results from plastic deforﬁation df the volcanic lithic
ﬁragments (fiammé) and flattening of glass shard material. Extremely
fine grained wispy birefringeht layer silicates (seficite or illite,
pyrophyllite eté.) are concentrated in 1éhses adjacent to bands rich
in microgranula; felsic material (including K—féldsPar) t+ chlorite.

Dnsty sphene grénules t yellow-brbwn oxide dust is accessory;

*
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The presence of rare glass éhards, outlines
of several types of lithic fragments, as well as phenécryst sites in
this finely banded sample attests to its tuffaceous réther than volcanic -
flow origin. It may be described as an altered and f#nely devitrified
partly welded vitric tuff enclosing sparse lithie fraéments and crystal
debris from a porphyritic acidic volcanic source. _Thé paucity of quartz
phenocrystic material could indicate a dacitic ratherjthan rhyelitic

parent type.

sample No. M68 Svd (vesicular) 4000N/9850E

Rock Type. Partly altered sparsely porphyritic and amygdaloidal

fine grained acidic igneous rock of rhyolitic

composition.

Hand Specimen A very fine grainesd compact massive mid-grey

sample enclosing sparse small rounded pale grey Pvesicle sites. Several
of these react strongly with cold dilute HC! indicating the presence

of calcits. X-feldspar staining gave sirong posizive resulis Ior the

fine grained groundmass fracticn of the rcck.
Thin Seckion, Sparsely porphyritic texture is well preserved

in thig fine grained acidic volcanic rock, and phenocrysts account for
apout 10% of the total thin section area. The phenocrysts mostly lie
within ¢he size range 0.4 mm up to 1 mm across and include prismatic
plagioclase crystals, certain of which show weak primary magmatic zoning,
or else are pértly albitised with patchy central zones of carbonate,
chlorite and minor wispy sericite. Sparse clouded subhedral X~feldspar
cry#tals are subordinate and sparse small gquartz ghenocrysts, up to 0.5

mm across, have somewhét magmatically rounded to subhedral shapes. The
sparse rounded pale grey vesicle sites of the hand specimen commonly
enélose aggregates of small euhedral quartz crystals peripherally, while
Eenﬁral zones afe filled with carbbnate (balcite - gee positive reaction
with cold dilute HCl) and minor chlorite ; sphene. - Other vesicle sites
have subradiating aggregates of aciculér gpidote intergrokn with chlorite
and carbonate peripherally, and central z;nes of relﬁtively_coarse grained

granular quartz.' Several sites of sparse small mafic microphenocrysts

1
i
i

{ : -
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that conce may hdve been amphibcle, now are pseudomorphed by aggregates
of chlorite,carﬁonate minor quartz and sphene. Primary accessory phases _

include opaque oxide microphenocrysts, small apatite grains and zircon,

E The abundant fine grained groundmass fraction
comprises a verf fine grained granular mosaic of intergrown quartz and
K-feldspar (seeistained offcut) with ubiquitous zoorly defined minute
decussate somewﬁat ophitic albitz microlites ané spaque oxide dust
encloséd within!the felsic mosaic. Minor narrow branching veinlets or
microfractures éhroughout the grcundmass are marxed by trails of wispy
very fine grainéd "sericite” or even montmorillczize + chlorite.

é Altera=ion in this sarzle is qui?e selective
and affects cerﬁain phenocryst and vesicle sites. Otherwise the-sample
gshows little aléeration and may ke described as z partly altered sparsely
porphyritic and amygdaloidal fine grained acidic igneous rock most likely
of rhyolitic composition. The sa=mpls equally mzv ke of very shallow
incrusive or extrusive origin since the abundant sroundmass fraction

exhibits a somewhat ophitic but z2x:<remely fine zrzined felsic intergrswth
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