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Notes on the geoloagy of the Mt Cattley Area EL
14/85, Tasmania, Report No. B5/31 by W
Herrmann.

Report on Sub-Basalt Drilling Program at Mt
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A memorandum: Basin Hoad, Gravel Pit Area by W
Herrmann, dated 2 October, 1986.
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SUMMARY

. The first stage of the designated exploration

program for the Mt Cattley EL 14/85 has been
completed.

As a result of this program a sequence of felsic to
intermediate pyroclastics or lavas interbedded with
micaceous greywackes or siltstones has been
indicated in the eastern part of EL. This sequence
is either outcropping or only relatively thinly
(<200m) covered by Tertiary basalts.

No obvious anomalies showing characteristics of VMS-
deposits were obtained. However, weak alteration
within volcanics will be a target of an isotope (O
and 8) and whole rock geochemical study with the aim
of determining whether it represents a halo to
mineralised VMS deposits or barren regional
alteration.

Given a positive indication from this study the
recommended next stage of exploration is a
geophysical EM (EM-37 or SIROTEM) survey with drill
testing of significant conductors.
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INTRODUCTION

This report describes work carried out on the Mt
Cattley EL (14/85) during the period 21/8/1986 -
21/11/1986. It also summarises results of the Stage
I exploration on the area.

The objective of the Mt Cattley project has been to
explore for VMS-deposits analogous to the Hellyer
deposit. When the EL was applied for, it was
considered very likely that stratigraphic
equivalents to the Hellyer wmine sequence may lie
within the tender area under a variable but unknown
thickness of Tertiary basalt. The basalt was known
to cover most of the EL area but silty
volcaniclastics with overlying rhyolitic to dacitic
tuffs and flow banded lavas of Cambrian age were
exposed on the eastern boarder of the EL in windows
of basalt. It was suggested, therefore, that at
least within a portion of the tender area the basalt
cover would be shallow encugh to effectively explore
the Cambrian sequence underneath the basalt.

The exploration licence was granted on 21/8/1985.
The objectives of the Stage I exploration carried
out since then has been:

1. To determine the thickness of the basalt
cover.
2. To obtain informatien from the sub-basalt

basement for mapping the lithostratigraphy of
sequences overlain by the basalt.

3. To explore for conductive orebodies beneath

the basalt.

Exploration carried out to meet these objectives has
included: .

1. Reconnaissance geological mapping at 1:20,000
scale (Appendix 1.).

2. Geochemical stream sediment sampling of the
Leven River drainage.

3. SIROTEM survey on a grid with 1lkm line
spacing.

4, Sub-basalt drilling program {(Appendix 2)}.

5. Detailed mapping of the Basin Rocad "window".

Only the drilling and the detailed mapping have been
carried out during this quarterly period. The
others have been reported previously.
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3.
This report summarises the geology and the
exploration results attained. Detailed reports of

the mapping and the drilling program are attached as
appendices. Reports describing the SIROTEM survey
were included in previous Quarterly Reports.
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LOCATION AND ACCESS (see Figure 1.)

The Exploration Licence 1is located approximately
10km =socutheast of Guildford and 55km south of
Burnie. Access is either via the Murchison Highway
and Guildford, or via Hampshire and then by private
roads of Australian Forest Holdings. Within the
licence area there 1is a well developed network of
all-weather 2-wheel drive logging roads constructed
and maintained by Australian Forest Holdings. A
permit is required to use these roads and some have
locked gates.
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5.
TITLE
Exploration Licence 14/856 was granted to
Pancontinental Mining Limited on 21 August 1985 for
a period of one year. The licence has been since

then renewed for another one vyear period and will
now expire on 20 August 1987.

The exploration work was carried out by
Pancontinental on behalf of Pancontinental Mining
Limited - Outokumpu Oy Exploration Joint Venture.



T -
H N W SR A N AR R S T D N BN SN GE S R S B EE EE

944010

WORK COMPLETED
Summary of the Geology of the Mt Cattley area.

This summary is based on two reports written by Mr
Walter Herrmann as a contract geologist. Reports
are enclosed as Appendices 1 and 2.

Approximately 95% of the Mt Cattley EL (14/85) is
covered by Tertiary basalts and minor associated
fluviolacustrine sediments. Pre-Tertiary basement
rocks are exposed in several small "windows™ in the
basaltic cover near the eastern boundary of the EL.
Basement lithologies have alzso been intersected by
three drillholes drilled through the 60-90m thick
basalt cover to the west of the "windows". As a
result of a SIROTEM survey conducted on the area, a
2-3km wide, NNE trending 2zone of relatively thin
cover rocks is suggested to prevail over the central
portion of the EL (Wilson, 1988).

FPlate 1 is a uncoloured plan of the geclogy.:t A
coloured version is included in Appendix 2.

The basalt is typically dark grey in colour, fine
grained with small olivine phenocrysts and locally
vesicles. Interbasalt sediments are exposed in one
outcrop and in a drill intersection in Hole 2.

Pre—Tertiary basement rocks in outcrops consiast of
micaceous greywackes, siltstones, tuffaceous
siltstones and minoer shales and cherts inter-lavered
with wvariable extrusives . and pyroclastics of
dominantly rhyolitic composition (see Appendix 1.}.

Basement lithologies underneath the Tertiary basalt
cored in the three drill holes comprise
anygdaloidal or porphyritic andesites interlayered
with flowbanded Trhyodacite or felsic lithic tuffs
and micaceous greywacke and siltstone (see Appendix
2.).

Speculative stratigraphic and structural cross-
sections are presented, but data 1is too sparse to
draw any firm conclusions. ‘The initial suggestion

that stratigraphic equivalents to the Hellyer mine
sequence occur within +the EL 1is not supported by
recent results of mapping 1in the Hellyer~-Mt Charter
area by the Tasmanian Mines Department (Komyshan,
1986). However some simplistiec stratigraphic
correlations can be drawn from similarities between
the assocciation of micaceous greywackes, felsic
pyroclastics and lavas in the area of the EL and
those oiﬁifllyer mine sequence. The Mt Charter-
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Hellyer stratigraphy appears to c¢ut ocut to the
north-east approaching the Mt Cattley area. The
major Henty Fault Zone (HFZ) appears to cross
through the area between the Mt Cattley EL and
Hellyer, and according to the Mines Department
mapping, sediments and volcanics to the east of the
HFZ (e.g. Mt Cattley area) belong to the Tyndall
Group (the youngest member of the Mt . Read
Volcanics).

The basement sequence in the Mt Cattley EL may
correlate to sequences of the Cambrian Mt Read
Volcanics (Corbett, 1986), but it is not justified
to try to 'draw any further correlations out of the
present data.

The basement rocks intersected by the drilling are
essentially unmineralised and do not show obvious
signs of hydrothermal alteration associated with
volcanogenic sulphide mineralisation. Intense
argillic alteration or low grade alteration to
assemblages including the phases chlorite-albite-—
quartz-{carbonate-sericite) is interpreted to be
related to low grade burial metamorphic
modifications of the volcanic rocks (Appendix 2.).

A restricted silica + pyrite + sericite alteration
zone  of quartz porphyritic rhyolite 1lithologies
outcrops in the Basin Hoad gravel pit area in the
southern part of the EIL. Detailed mapping and
sampling of the outcrops did not distinguish whether
the alteration represents a volcanic hydrothermal
system or a structurally controlled zone which has
localised sericitisation. The altered rocks are
not base metal anomalous (Appendix 3.).

Summary of the exploration results.

The exploration conducted so far has indicated that:

1. basalts cover 95% of the area of the EL; the
thickness of the cover is increasing to the
west.

2. a basement association of felsic to
intermediate volcanics and sediments 1is

correlated with the Cambrian Mt Read
Volcanics.

3. basement lithologies outcrop in windows of
the Tertiary basalt cover along and close to
the eastern border of the EL.

4. three diamond drill heles within a 2-3km wide
zone of shallow (£200m) Tertiary basalt cover
in the central southern part of the EL have
intersected basement Cambrian volecanics and
sediments.

-
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suggested initial correlation of the basement
rocks to the Hellyer mine sequence 1is no

. longer valid.

argillic alteration or low grade alteration
to the phase assemblages <chlorite-albite-
quartz—-{(carbonate-sericite) occurs in the
cored volcanics, but there is no associated
significant basemetal anomalism.

an alteration =zone in quartz porphyritic
rhyolite rock is present in one area (Basin
Road), alsc without any anomalous content of
basemetals.

weak anomalism of =zinec and gold occurs in
stream sediments just outside of the NE
corner of the EL.
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CONCLUSIONS AND RECOMMENDATIONS

The first stage of the outlined exploration
programme has been <carried out and some of the
objectives of the Stage 1 program have been
achieved. A zone of outcropping or relatively

thinly (<200m) covered volcanic-sedimentary sequence
has been indicated in the eastern part of the EL.
Five, lkm spaced lines of SIROTEM survey do not show
conductors that might indicate orebodies.
Indications of potential VMS mineralisation are
restricted to 1low grade alteration in volcanics
intersected by the drilling, and to one outcropping
alteration =zone. Whether these represent an
alteration =zone to mineralising processes oOr
regional metamorphism remains an open question. A
study of the whole-rock geochemistry and oxygen/
sulphur isotopes will be carried out by the
Tasmanian Mines Department, to determine whether the
alteration zone within cored volcanics represents a
halo around a mineralised massive sulphide deposit
or a barren regional alteration. *

Although significant exploration anomalies have not
been defined, further exploration 1is Jjustified by
the prospective volcanic sequence outlined in Phase
I exploratien. The sequence lies within the depth
range of EM techniques underneath the basalt cover.
This enables the use of a large fixed loop EM survey
{EM-37 or SIROTEM) as a method of further
exploration. A program of 70km survey lines is
recommended for definition of conductors as drilling
targets heneath the basalt cover.

1013

~
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EXPENDITURE

The expenditure for the quarter
which was made up as follows:

Manning

Materials and Supplies
Consultants and Contractors
Travel, Freight and Equipment
Administration Expenses

Fees — Corporate

Overheads

9344015

totalled $41,981

$

4,963
493
29,353
1,507
927

54
4,684

$41,981
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MEMORANDUM
TG : PANCONTINENTAL MINING LIMITED.
(Exploration Division)
FROM: WALTER HERRMANN DATE: 2-10-86

SUBJECT: MT CATTLEY EL 14/85 TASMANIA
BASIN ROAD, GRAVEL PIT AREA

At'Basin Road, in the south eastern part of EL 14/85, there
is a snmall "window" of Palaeozoic basement rocks, about 100
¥ 350m in extent, surrounded by Tertiary basalt cover.

During the course of the recent drilling Program at EL 14/85
I spent some time geologically mapping the Basin Road
exposure in an attempt to subdivide the litho types and to
obtain representative rock chip samples for gecochemical
analysis. :

A geological sketch plan at 1:2500 scale was produced and is
enclosed with this note.

Offcuts of some representatives specimens collected at rock

chip sample locations (shown on the plan) are also anclosed
with this note.

These are sample numbers: 19804, 19805, 19806, 19808, 19810,
19811, 19812, 19813.

Geology

The dominant rock type 1is a quartz phyric acid volcanic
which I consider to represent a rhyolitic extrusive. It
usually consists of small {1-2mm) transparent quartz

phenocrysts sparsely scattered (75%) in a pale creamy to
pinkish grey fine grained matrix.

In the northern and southern parts of the window the rocks
(as typified by specimens 19806, 19804) are essentially

fresh with locally developed fracturing or fracture cleavage
(weak) but without penetrative cleavage/foliation. These

rocks are gquite unaltered and mineralised except for
occasional veins of white transparent rughy-dogtoothed
quartz veins. These are most notable at the northern end
(19807) but do not appear to constitute a very intense vein

network. They are probably fairly 1late stage (tectonic)
tension gash fillings. '
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Over about the central 150m of the window, adjacent to the
gravel pit and gravel heaps, the porphyritic rhyolite
generally displays a moderate penetrative cleavage
associated with partial sericitization of the felsic matrix.

Specimen no 19805 is a typical example. It can be seen that
the sericitization and cleavage principally occurs in

wavy/anastomozing zones interstitial to small domains of
relatively unaltered/uncleaved quartz porphyritic rhyolite.

This suggests (to me) some form of earlier brecciation,
possibly volcanic autobrecciation which has allowed
sericitisation and foliation development in the more
permeable breccia matrix.

Whether sericitization has accompanied deformation and
cleavage development or whether cleavage development is a

consequence of previous sericitic alteration is a moot but
important, point.

Sericitization is most stronglfdeveloped in a small “"core"
area, about 50m diameter, just east of the gravel pit but
may also extend northwards for about 50m in the zone covered
by gravel heaps.

The rock here 1is quite strongly sericitically altered and
generally displays a distinct northerly trending near
vertical penetrative cleavage, but in most cases the relict
quartz phyric fabric is quite clearly preserved. Specimen
no 19811 is typical of this zone (Cva on the plan).

Contacts with the 1less altered quartz porphyritic rhyolite

to sides and north are not actually observable but seen
transitional over a few tens of metres with decreasing

intensity of sericitization and cleavage outwards.

Within the sericitic "core" are several small pods or
patches of pink stained, more or less silicified, altered
volcanics which have slight gositive topographic expression
and characteristically contain minor disseminated boxworks
presumably after oxidised pyrite. Formerfsulphide content
is variable from about 0.5 te 5% but averaging about 1%, In
some cases the presence of relict quartz phenocrysts
indicates the parent rock type was probably similar to the
porphyritic rhyolite exposed elsewhere 1in the window. The
presence of penetrative cleavage within the silicified pods
attests to considerable remaining sericite. Specimens 19812
and 19813 are representative of this type.

Despite the apparent silicification which is guite pervasive
locally, and sulphide mineralization there are ng obvious
quartz or quartz-sulphide veinlets which might represent a
stockwork system.
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There is thus a crude zonal system of alteration essentially
within one (quartz porphyritic rhyolite) rock type involving

silica + pyrite + sericite in the central core, grading

outward through pervasive sericite to patchy/incipient

sericite alteration and passing eventually into quite fresh
rocks. Whether this represents a volcanic hydrothermal

system overprinted by anomalous (for EL 14/85 area) cleavage
development during deformation as a consequence of its
altered mineralogy

OR:

a breccia fabric/structurally controlled zone of increased
permeability which has localized sericitization and cleavage
development entirely during the tectonic stage .... remains
uncertaim at present.

The only other rock type observed in the window are

restricted to several small outcrops close to the eastern
edge of the window. These outcrops are strongly

foliated/cleaved and consist of heavily hematite stained

lithic tuff or wvolcanic-epiclastic of more or less acid
composition.

Specimen no 159808 1is a good example. Small flattened,
irregular fragments of heavily hematite stained (purplish
brown) sometimes quartz phyric volcanic rock with occasional

ellipsoidal clasts of grey cherty material (siliceous
volcanic?) and quartz grains occur in a distinctly foliated

fine granular or glassy eutaxitic? matrix. Occasional

granules of oxidised magnetite? are an accessory mineral.
Grain size is generally 1-5mm with occasional cherty clasts
to about 50mm.

Such hematitic rocks are unusual in the acid wvolcanics of
the Mt Read wveolcanics., In the Mt Cattley aredthe most
reminiscent are the strongly  Thematitic volcanolithic
conglomerates and epiclastic sediments exposed along
Murray’'s Road and which appear to concordantly underly the

siliceous Ordovician Owen Conglomerate. I have tentatively
correlated them with the Jukes Conglomerate/breccia - the

basal member of the late Cambrian Tyndall Group in the
Queenstwon area.

Since the Basin Road window is within about 500m of Owen
Conglomerate outcrop on the southern end of the Cattley
Ridge it is possible that these hematitic clastic rocks are
also equivalent to the “"Jukes" type sedimentation.

Unfortunately, the nature of the rock type (rhyolite) and
the limited exposure at Basin Road does not enable me to map

out the structural relationships. It may be possible that
the hematitic tuff-epiclastics disconformably overly the

rhyolite along the contact representing a late Cambrian
erosion surface,
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Geochemistry

Rock chip samples of about 1lkg weight were collected at
fourteen localities in the Basin Road, basement window;
representing both fresh and altered/mineralised varieties of
rhyolite and the hematitic volcanic/epiclastic rocks of the
eastern margin. .

Sample locations are plotted on the sketch plan.

Samples have been submitted to AMDEL (Burnie, TAS) for
analysis as follows:

Preparation: Crush, pulverise
Analysis: Cu, Pb, Zﬁ, Fe, Mn Alll
Ag - B2
Au A2/4
Ba, As xl
PLATES
1. Geological Sketch Map Pwg. No. 36/D/6
APPENDICES
1. Geochemical Analysis
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Analysis code A1/1,2 Report AC 1352/87 Page G1

A2/ 4

NATA Certificate Results in ppm
Sample Cu Pb 2n Fe Mn Ag Au
19801 30 12 10 3.911% 170 <1 <0.005
19802 10 28 11 12.71%1 100 <t <0.005
19803 15 <5 5 1.53% 125 <1 <0,005
19804 13 <5 g 2.611 210 <1 <0.008%
19805 9 <5 6 1.15% 105 <1 «<0.005
198086 9 8 10 1.19% 98 <1 <€0.005
198407 g 6 5 2.82% 185 £1 <D.D05
19808 a 20 17 7T.08% 105 <1 <0.005
19809 9 <5 5 1.93% 175 <1 <D0.005
19810 7 g 12 1.547 88 <1 <0.005
19811 8 <3 & 1.13% 92 <1 <0.005
19812 9 <5 5 2.501% 155 <1 <0.005
19813 8 12 7 2.11% 130 <1 <3.0865
19814 8 8 8 2.50% i10 <t <0.005
19815 13 <5 17 3.237% 375 <1 <0.005
petn limit (2) (5) (2) (5) (5) (1)(0.085)
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Analysis code X1

NATA Certificate

Sample
19801%
198402
19803
19804
19805
19806
19807
19808
19809
19810
19811
19812
19813
19814
Cetn limit

AMDEL

Report AC 1352/87

Ba
1120

270
3420
1000
1860
20
2208
65
780
1080
IR
730
340
(10)

(2)

944023

Page Xi

Results in ppm
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1,0 INTRODUCTION

Pancontinental Mining Limited 4is the holder of Exploration
Licence 14/85 covering some 47 square kilometres in the Mt,
Cattley area of north western Tasmania (see Figure 1).

Reconnaissance geological mapping and stream sediment sampling of
the Licence area and environs was carried out by the writer,
under contract to Pancontinental Mining Limited, assisted by Mr
P. Lyons, an employee of Pancontinental.

This report includes Geological and Stream Sediment Sample

Location Plans at 1:20,000 scale Plates 1 and 2 and a discussion
of the geology of the area.

2.0 SUMMARY

Reconnaissance geological mapping and stream sediment sampling
was undertaken in the EL 14/85 area and environs during ten days

- of field work in December 1985.

The mapping has confirmed that approximately 95% of EL 14/85 is
covered by Tertiary basalts and minor associated fluvio-
lacustrine sediments between mapped basalt-~basement contacts at
various localities near the eastern boundary of the Exploration
Licence suggest that the basalt 1is 1likely to be at least 50m
thick,

Pre Tertiary basement rocks are exposed in several small
"windows™ in basalt cover in the valleys of the Medway and Leven
Rivers near the eastern boundary.

The rocks in these windows consist of micaceous greywackes,
siltstones, tuffaceous siltstones and minor shales and cherts
inter-layered with variable quartz-feldspar phyric and aphyric
extrusions and pyroclastics of dominantly rhyolitic composition.

Lithologically they would appear to correlate with the "western
volcano-sedimentary Sequence™ sub division of the Cambrian "Mt.
Read volcanic group".

Layering orientations in the sedimentary units imply the presence
of fairly open, upright north-north-east trending folds having
moderate plunges to the south,

In the far south east of the Licence area, the Cambrian (?) rocks
appear to dip under south-easterly dipping siliciclastic
conglomerates (correlated with The Ordovician "Owen
Conglomerate") effectively precluding exploration of the Cambrian
sequence south of Basin Road.

Mapping of road cuttings along Murrays Road approximately 2km
north of the Hellyer Prospect (south west of EL 14/85) revealed =2

broadly similar group of layered micaceous greywackes,
siltstones, shales and acid volcanics to those observed in the
eastern windows. It is assumed that these rocks overlie the

stratigraphic projection of the Hellyer deposit.
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They are overlain by easterly dipping sequence of lithic-arkosic
sandstones and coarse volcanolithic <conglomerates which pass
conformably upward to <coarse siliciclastic conglomerates and
sandstones north of Mt. Cripps. The former are tentatively
correlated with the Late Cambrian "Jukes Conglomerate™ and the
later are clearly correlates of the early Ordovician "Owen
Conglomerate"™.

The structural information from these scant basement exposures is
insufficient to confidently predict basement rock structure and
stratigraphy below the basalt cover in the central and western
parts of EL 14/85.

Since the licence area 1is 957 basalt covered the success of
exploration will depend very heavily on wuse of geophysical
techniques to define targets beneath the basalt. Such techniques
will invariably be sensitive to basalt thickness and consequently
it is of prime importance that the true thickness of the basalt
cover be determined.

This can only be unambiguously achieved by drilling. It is
possible that techniques such as electrical sounding may be able
to define the base of the basalt at moderate depths but in any
case a limited drilling program would be appropriate in erder to
provide unambiguous data for "calibration™ of the sounding
method.

It is likely that indications of the feasibility of sub-basalt
prospecting will emerge fairly early in a depth of basalt testing
program,

3.0 METHODS

3.1 Access and Logistics

Exploration Licence 14/85 appears to fall entirely within land
owned by Associated Forest Holdings Pty Ltd and managed for
harvesting and growing of timber products. AFH has constructed a
network of logging roads which provide excellent all weather 2-
wheel drive vehicle access to all parts of the Licence Area.
Prior permission must be obtained from AFH for travel in the
area. AFH also maintains locked gates on Murray's Road,
Middlesex Road and Beecroft Road in the southern parts of the
area mapped. Keys for the gates can be obtained on payment of
$50 deposit from AFH's office in Burnie.

During the course of this reconnaissance our party occupied a
hastily constructed tent camp situated at the south eastern arm
of Talbot's Lagoon near the north west corner of the licence.

Most of the area consists of moderately undulating light forest
regrowth and scrub land with patches of plantation (trees) of
various ages. The valley of the Leven River running northward
near the eastern boundary of EL 14/85 is moderately incised and
provides pre-Tertiary Basalt exposure im several windows.

‘These stream exposures are best accessed on foot when the rivers
are not running full, Geological exposure is generally limited
to the stream bed, rarely outcropping in the banks, and as such
is sensitive to river level.
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Although valley slopes in some areas are quilte steep there is
thin but persistent soil/moss cover and geological exposure is

negligible unless the ground has been disturbed by logging or
roading.

3.2 Geological Mapping

In the absence of comprehensive base maps, field plotting of
geological information was carried out on tramsparent overlays to
1:20,000 scale airphotos (flown: 1985 January) with location
fixing assisted by Topolite measurements (along streams and
roads) from known points.

The data was then transferred to a semi controlled base map

(traced from airphotos by the writer) alse at 1:20,000 scale
(Plate 1).

A total of 17 rock chip samples of possibly weakly mineralised

outcrops were collected and have been submitted for analysis by
AMDEL (Burnie, Tas.) as follows:

Cu, Pb, Zn, Ag AAS method: Al/1
As, Ba IRF method: A3
Au Fire Assay method: A7/2

A total of 51 rock "specimens™ were collected during the course
of the mapping. These were numbered according to the

Pancontinental sample books and the locations are recorded on the
geological plan.

The rock "specimens" were sawn on a diamond saw to expdse fresh
surfaces and will be forwarded with this report (to
Pancontinental) to assist in geological interpretation.

Rock descriptions and names used on the map are based on the
author's own megascopic examinations,

3.3 Stream Sediment Sampling

Samples of active fine sediment of approximately 500 g weight
were collected at nominal 200m intervals along the major streams
draining areas of pre-Tertiary rocks. (Medvay and Leven Rivers
along the eastern boundary of EL 14/85). Additional samples were
collected from most tributary streams, just above confluences
with the major stream. (Due to the absence of a detailed
drainage plan and the scrubbz nature of the riverbanks, some
tributary streams were "missed".)

A total of 74 samples were submitted to AMDEL for analysis of the
-80# Fraction as follows: (Plates 3-5)

Cu, Pb, Zn, As: AAS methods Al/1, Al/2
Au : Fire Assay method A7/2

A total of 5 additional Panned Concentrate samples were collected
at the discretion of the sampler. These consisted of a screened
(-10mm) sample of active sediment of approx. 2-3kg weight panned
down to a heavy concentrate of approx. 5-10g.
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These were submitted for analysis similar to -80 fraction samples
above,

Stream sample locations are recorded on the accompanying 1:20,000
scale plan (Plate 2).

4.0 GEOLOGY

4.1 Tertiary Cover Rocks

Geological reconnaissance (mainly roadside geology) has confirmed
that approximately 95% of the 1licence area 1is covered by flat
lying basaltic extrusives of wunknown thickness, The basalt is
typically dark greenish-black in colour, fine grained with small
(1-2mm) olivine phenocrysts or (locally) vesicles. It appears to
have been deposited in thick flows, the best exposures in
streamside c¢liffs or waterfalls displaying massive columnar
jointing.

Interbasalt sediments were observed at only one locality, in the
Leven River about 1600m upstream from Black Marsh Bridge. Here a
near vertical cliff in the north bank exposes a weathered pale
grey basalt at river level overlain by a bed of dark brown mud
(approx. 0.5m thick) containing abundant lignified fragments of
wood up to 30cm in 1length. This 1is sharply overlain by an
unconsolidated pebbly conglomerate grading upward over about 1.5m
to sandy grits containing lignified plant remains,

This is 4in turn sharply overlain by approximately 8m thick
sequence of thinly bedded grey to dark grey siltstone and
mudstone with minor pale sandy grit layers containing plant
remains, The upper contact of the mudstone-siltstone sequence is
obscured but appears to be overlain by a weathered vesicular
basalt containing a band ? (1.5m) of pale grey mud.

All sedimentary layering, with the exception of the basal
contact, is sharp, persistent and f£flat 1lying over the extent of
this exposure. Sediments are generally unindurated and friable.
The fine and persistent layering suggests a lacustrine
environment of deposition.

Pink, pebbly siliceous conglomerates occur at several localities
at the base of the (Tertiary) basalt cover marking the
unconformable contact over the Palaeozoic basement. The
conglomerate bears a strong resemblance to the (Ordovician) Owen
type conglomerate and is best exposed near the Medway-Leven River
junction. A typical specimen is 18713 which contains both acid
volcanic and siliceous quartzite-conglomerate pebbles reworked
(no doubt) from Ordovician conglomerate sequences similar to
those existing in the Hummocks and Mt. Cattley ridge areas.

It is likely that the topography onto which the Tertiary rocks
were deposited and extruded, displayed significant relief,
probably at least as much as the present day relief. A cursory
cemparison of mapped basalt contacts with published topographic
data shows that the basalt base in the Leven River area could
have vertical relief of about 50m,
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4,2 Palaeozoic Geology

Pre-Tertiary basement rocks are confined to several small
"windows™ in basalt 1located near the eastern boundary of E.L.
14/85 in the valleys of the Medway and Leven Rivers and also the
high ridge running north-east to Mt. Cattley.

A three kilometre wide section of basement rocks is also exposed
along Murray's Road, just north-east of the Hellyer Prospect,
about five kilometres south of the south west corner of the E.L.

In the two northern most windows (Medway River - Blackmarsh Road
area and the Leven River below Cobbers North Road) the exposure
is dominated by a sequence of medium to fine grained greywackes
and siltstones with lesser interbedded acid volcanics,

The sediments are mostly medium grained micaceous {(and locally
lithic) greywackes of dark grey colour and thick bedded to
massive character. Finer grained silty greywackes and rare
shales are locally prominent; these are compositionally similar
but generally thinly bedded or 1laminated. The sediments are
often quite felsic probably reflecting epiclastic sedimentation
derived from domipnantly acid volcanic terrain. The nearly
ubiquitous presence of detrital(?) mica flakes suggest
terrigenous input from the Pre Cambrian meta-sedimentary "Tyennan
Nucleus”, now exposed some 15 km to the south east.

Interbédded with the sediments are subordinate medium grained to
very fine grained felsic <crystal tuffs and tuffaceous siltstones

representing fairly distal facies = of acid volcaniclastic
sedimentation,

The exposure in the Black Marsh Road gravel pit, shows the
volcaniclastics to be locally well bedded and perfectly

conformable with sedimentary layering in the enclosing greywacke-
siltstone sediments.

The rocks generally strike north-easterly with moderate dips to
the south east and north west implying the presence of a
synclinal fold axis running nporth-north-east approximately
through the junction of Medway and Leven Rivers. The road side
exposure on Cobbers North Road suggests a moderate southerly
plunge to the synclinal axis. In the northern "window" there is
faint suggestion in strike orientations of a plunge to the north.
A penetrative cleavage is not generally developed. No fold
hinges were observed im outcrop.

The southern "window", in the Leven River upstream from Upper
River Road area, exposes a great variety of Rhyolitic volcanics

and pyroclastics with very subordinate chert and greywacke-
siltstone sediments.

Near the Upper River Road bridge there are widespread outcrops of
reddish pink, medium grained feldspar (biotite) porphyry. The
rock appears to have a fine intergranular matrix of pink K-
feldspar and quartz and on the basis of textural uniformity and
extent may represent an intrusive phase of rhyolitic volcanism or
a large domelike extrusive. It is often flanked by a pink
feldspar phyric glassy rhyolite, locally displaying flow banding,




omab
b oan

o

which may represent a chilled margin to the intrusion or dome
extrusion.

At sample locality 18851, the pink porphyry is altered to a pale
pinkish grey colour (sericitization of ground mass K-feldspar ?7)
and contains minor (1Z) fine disseminated pyrite cubes.

Other volcanic rocks in the area include:

- very fine grained aphanitic creamy grey coloured rhyolite
and/or massive "cherty" fine grained rhyolitic tuffs, These
commonly contain very minor, very fine, disseminated pyrite
at around 0.2% volume.

- fine-medium grained quartz-feldspar crystal tuffs of

rhyolitic to dacitic composition, locally with traces of
disseminated accessory pyrite.

- Coarse grained crystal 1lithic tuffs of rhyodacitic to
dacitic composition.

- Grey quartz phyric glassy rhyolite.

A1l of these lithologies tend to be massive in ouwtcrop and since
the skeletal nature of stream bed exposure hardly allows

continuous mapping of contacts the 1local structure is not well
defined.

Laminated dark grey chert and cherty siltstones occur at several
localities within the window. Although the layering structures
showv some internal complexity (suggesting soft sediment
disruption or tectonic incompetence?) the chert horizon (?)
generally has a steep north westerly dip. At the southern end of
the window small exposures of micaceous siltstone/greywacke and
cherts interbedded with tuffs confirm a south-easterly dip
paralleling the layering of Ordovician conglomerates outcropping
on the Mt. Cattley Ridge to the east.

This implies an anticlinal axis, probably south plunging, running
north-north-east through the southern window.

A penetrative cleavage or parting is not generally well developed
except in some of the cherty siltstone/tuffaceous siltstone

outcrops. In these cases the cleavage generally parallels local
small scale bedding. .

A small window in the basalt about 500m x 100m in extent occurs
on Basin Road. Exposure here consists of pale pinkish-creamy-
grey quartz phyric massive rhyolite - presumably an erosion
resistant rock type forming a small palaeotopographic hill under
the Tertiary basalt cover.

At the northern and southern ends of the window the rhyolite is
relatively fresh but closely jointed,. In the central part, well
exposed in 8 small gravel pit, the rock is intensely cleaved,
indeed sheared, such that the original volcanic fabric is
entirely destroyed and converted to a siliceous sericitic
"schist™, The 1iImposed orientation of foliation strikes about
010% with steep westerly dip.
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Patchily developed (oxidized) disseminated pyrite occurs (mainly)
in two sub parallel lemsoidal pods (of about 20 x 7m and 30 x 8m
in size) aligned parallel to the direction of cleavage. The
pyrite mineralisation within the pods is patchy, locally ranging
up to 8 maximum of about 5% volume, generally associated with
rusty or pinkish staining of sericitic matrix and fairly
pervasive silicification reflected in the slight positive
topographic expression of the pods.

The outcrop was chip-channel sampled along a single traverse
extending westward across the exposure commencing from a point,

on the gravelly track running down the eastern side of the
bulldozed area, about 50m north of Basin Road.

A list of sample numbers and dintervals along this traverse is
given below:

Sample No. Interval (westward from point of origin) (m)
18828 0 -5
18829 5 -10
18830 10 - 15
18831 15 - 20
18832 20 - 25
18833 25 - 30
18834 - 30 - 32
18835 32 - 34
18836 34 -~ 36
18837 36 - 38
18838 38 - 40
18839 40 - 45
18840 - 45 - 50

Lithologies along this traverse are summarised as follows:

0-10m : leached, white strongly brecciated and intensely cleaved
quartz porphyritic rhyolite

10-14m: similar to above with pinkish brown staining of sericite
matrix, no pyrite boxworks

14-23m;: Intensely cleaved'rusty brown stained siliceous volcanic
(quartz porphyritic character obliterated) with minor

patchy development of pyritic disseminated boxworks in
range 1%2-5Z.

23-28m: Similar to interval 10-14m

28-36m: Similar to interval 14-23m, very strong pink-iron oxide
staining of sericitic matrix by pyrite Dboxworks very
minor, maximum around 2%.

36-50m: Intensely cleaved, pale greenish creamy quartz
porphyritic rhyolite; intensity of cleavage decreasing
westwvards. No significant staining or pyrite observed.

The steep ridge, commencing 0.5 km east of the Basin Road window,
running north east to Mt Cattley, exposes pink, hematite stained
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siliceous pebbly conglomerates and coarse sandstone. These are
confidently lithologically correlated with the Barly Ordovician
"Owen Conglomerates™. The thickly bedded siliceous clastics dip
moderately to steeply to the south east, forming the western limb
of a broad synclinal fold. The axis of which is inferred to run
NE-SW through the far south east corner of E.L. 14/85.

Murray's Road, running generally east-west about 2km north of the
Hellyer Prospect, exposes 8 3km wide section of basement rocks
which are covered to east and west by large exposures of tertiary
basalt.

At the wvestern end of the exposure the basalt overlies weathered
massive and coarse fragmental lithiec tuff with abundant chloritic
altered "fiamme"™ and occasional clasts of flow banded qtz-
feldspar phyric rhyolite. Composition overall 1is probably
dacitic.

This is limited to the east by a one metre wide shear zone which
marks the contact with a sequence of gritty lithic sandstones,
micaceous  greywacke, siltstone and minor shale bearing

considerable lithological similarity to the sedimentary rocks
exposed in the nort eastern windows of the Leven and Medway

Rivers. The sediments in this case dip steeply to the north
east, gradually swinging eastwards east of the intersection of

Murrays South Road. Here the sediments are 1in conformable
contact with coarse fragmental tuffs essentially similar to those.
at the western end. The sediments here are well bedded,

displaying current bedded, graded bedding and suspected worm
burrows indicating a younging to the east. The coarse fragmental
tuffs close to the contact contain more sedimentary clasts adding
further evidence that they overlie the greywacke sequence.

In the camp area on Murray's South Road, there is extensive
exposure of pale grey feldspar phyric rhyolite with large (up to

2m) pods of sheared grey shale. It is not clear whether these
represent dislocated beds 0of shale or slices of the presumably
overlying greywacke/siltstone/shale sequence emplaced
tectonically.

Further eastward towards Mackintosh Road intersection the coarse
fragmental unit is succeded by a pink, 1locally flow banded
quartz—-feldspar phyric rhyolitic 1lava, which outcrops weakly
along about 300w of the road section.

A break in outcrop of about 100m obscures the eastern contact of
the rhyolite lava. Eastward from this there is a near continuous
700m exposure of clastic sediments dominated by coarse lithic and
arkosic sandstones with minor interbedded mudstone and siltstone.
These finer units indicate steep to moderate easterly dips.

The dominant coarser lithologies are generally very thickly
bedded or massive and consist of moderately well sorted but
immature (unrounded) particles of pink feldspar, quartz, acid
volcanic fragments and various purplish andesitic fragments.

They become somewhat coarser and more lithic east of Mackintosh

Road and probably pass gradationally upwards into the very coarse

cobbly polymictic conglomerate lithotype which outcrops almost
continuously along the next 1.5km of road section.
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These are coarse volcanolithic conglomerates, extensively exposed
in the road embankments and cuttings. Despite strong weathering
to purplish brown clayey material the exposures clearly retain
the conglomeratic fabric and indeed the porphyritic character of
many of the clasts. The clasts are generally very well rounded
and spheroidal, range in size from a few millimetres to about
40cm and are composed dominantly of purplish feldspar phyric
andesites, pink feldspar porphyritic felsic intrusive, and
creamy to pinkish coloured quartz-feldspar phyric acid volcanic

rocks. The latter show a notable increase in proportion toward
the eastern contact.

The clasts are generally supported in a medium to coarse sand
sized matrix of lithic and crystal fragments (including feldspar
end quartz) and constitute about 50% of the rock volume.
Locally, and usually where <clasts are very large, the matrix
"sand" is sparse and clasts rest against each other with only
interstitial matrix. The conglomerate fabric is generally quite
monotonous with only occassional presence of thin weakly
stratified lithic sandy beds.

Within about 50m of the edge of the Basalt cover to the east, the
volcanolithic conglomerate (weathered) 1s in sharp contact with
overlying pink pebbly siliceous conglomerate, The centact dips
to the east at about 30° and although the volcanogenic and
siliceous conglomerate units here are very poorly stratified,
appears to be conformable. A few hundred metres to the south of
Murray's Road (in environs of an HEC power transmission pylon)
the same contact is marked by a thinly bedded reddish siltstone
and sandstone unit forming the base of the siliclastic
conglomerate. These finely bedded sediments again show
conformity with the lithological contact although in places small
steeply plunging drag folds are observable.

The pink siliclastic conglomerate and sandstone is further well
exposed on the ridge running south toward Mt Cripps. Dips here
appear to be consistently moderate to steep to the east.

The pink siliclastic conglomerate and sandstone is clearly
lithologically equivalent to the Early Ordovician "Owen
Conglomerate™, identical to the rocks exposed on the Mt. Cattley
and Mt. Mayday ridges to the east and north east. They are
generally regarded as fluviatile "fanglomerates™ deposited more
or less disconformably on Cambrian rocks and derived from sudden
uplift and erosion of the meta-sedimentary Tyennan Nucleus
(Precamb.) at the end of the Cambrian Period in Tasmania.

On the basis of apparent conformability and general similar
facies of sedimentation to this Owen correlate, I am inclined to
regard the underlying volcanolithic <conglomerates and lithic
sandstone units as possible correlates of the "Jukes
Conglomerate™ - a basal (?) member of the late Cambrian "Tyndall
Group™ which is a sequence of quartz-feldspar phyric lavas,
tuffs, agglomerates and volcanolithic conglomerates which more or
less conformably underlies the Oven Conglomerate and

disconformably overlies volcanics of the Mt. Read group in the
Queenstown area. ,
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(See also the description of Jukes Conglomerate in Explanatory
Report for Sheet 44: MACKINTOSH, Tas., Dept. Mines, 1981),

It is tempting to speculate further on the possible stratigraphic
correlations of the sedimentary-volcanic rocks exposed with the
subdivisions of the Mt. Read volcanics established by K.D.
Corbett (1979 and 1984).

On the basis of abundant greywacke type sediments and presence of
quartz—-feldspar phyric pyroclastics and lavas the rocks of the EL
14/85 area would appear to have 1lithological similarity to
Corbett's "western volcano sedimentary sequence"”., The "central
volcanic sequence™ of Corbett being principally composed of
feldspar phyric lavas, cannot be directly compared, although some
of the volcanics 1in this area (EL 14/85) do appear to be
exclusively feldspar phyric. (Murray's South Road and Upper
River Road areas).
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CORRIGENDUM

Re: Notes on the Geology of the Mt. Cattley Area, E.L. 14/8S5,
Tasmania (Herrmann, 1986)

In section 3.3 Stream Sediment Sampling, Herrmann states that
"additional samples were collected from tributary streams, just
above the confluences with the major stream."™ This is not so. I
took additional samples from the major stream just above its
confluence with the tributary . stream(s). I have corrected the
location plan accordingly. Obviously I misinterpreted Berrmann's
instructions. However, I never sought clarification as I thought

this was a perfectly reasonable and "state of the art™ method of
collecting data.

P. Lyons
9.1.86
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INTRODUCTION

Exploration Licence No 14/85 covers approximately 47
square kilometres in the Mt Cattley -~ Surrey Hills
area of North Western Tasmania and is currently being
explored by Pancontinental Miging Limited primarily
faor volcanogenic massive sulphide deposits.

About 95% of the 1licence area is covered by Tertiary
bagsalts of hitherto unknown thickness. The exceptions
are confined to several small basement "windows"
exposed in the wvalley of the TLeven River along the
eastern boundary of the licence.

Earlier this year Pancentinental conducted a SIROTEM
survaey over several one kilometre spaced lines across
the scuthern part of the licence. Interpretation of
SIROTEM data led to preparation of a contoured plan.
showing Interpreted Basalt Thickness in the range of
about 300m to less than 100m.

Pancontinental then embarked upon a thres hole
drilling program designed primarily to test the
accuracy of interpreted basalt thickness (in the less
than 100m range) and secondarily to obtain basement
lithostratigraphic information.

My taszk in the program, carried out on a ceontract
basis, was to provide on site supervision of drilling
progress and geological logging of recovered chips and
caore samples. This report represents results of the
drilling program and somsa lithestratigraphic
interpretations based therecon.

SUUMMARY AND CONCLUSIONS

A drilling program involving three vertical
percussion. core driliing holes has been conducted in
the south-eastern part of EL 14/85.

The driliing program was designed to fulfil two
objectives:

1. To test the accuracy of interpreted basalt
cover thickness based on data from a
recent reconnaissapce SIROTEM survev.

2. Te obtain sub-basalt basement 1litho-
stratigraphic infermation.

The first objective was succassfully achieved.
"Interpreted basalt thickness” for the three sites
drillied ranged from 64 to 110 metres; actual drilled
thicknesses were in the range 60 to B7 metres.
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Basement lithologies cored in the three holes, though

without significant alteration/mineralisation are
regarded as encouraging. They comprise:
MCPD 1: interlayered felsic lithic tuffs and

amyvgdaloidal Andesites overlying upright
micaceous greywacke and siltstone.

MCFPD

(£

Amygdaloidal Andesite.

MCFD 3: Porphvritic Andesites with a 15m thick
interlaver of porphyritic flow banded
Rhyodacite.

This assemblage appears to bear similarity to the
footwall part of a published stratigraphy of the

Hellyer-Mt Charter area, now ascribed to the lower
part of the Mid-Late Cambrian Dundas Group.
Alternative lithostratigraphic - structural models

suggest that the stratigraphic equivalent ¢f the
Hellver-Que River mineralised host horizon may lie
near or just outside the southern boundary of EL 1483
or alternatively near the south esastern boundary.

In view of and 1in spite of the stratigraphie and
structural uncertainties it is recommended that
exploration new bhe focussed upon s=lection and
application of appropriate genphyvsical techniques for
definition of vaolcanogenic massive sulphide drilling
targets beneath the basalt caver.

METHCDS

Siting of Drill Holes

Proposed drill sites were determined by
Pancontinental’s staff, presumably on the basis of
fairly shallow depth te Dbasement and stratigraphic
projection of basement geology as mapped and

interpreted by Herrmann {1986:.

A list of six ‘"designed drill hole" locaticons was
provided:

{Grid ce-ordinates refer te SIROTEM grid
survey; saee also Dwg. No. 36/E/2, "Interpreted
Basalt Thickness";.

Designed Hole Location Est. Basalt Proposed

Hole
No. Thickness Depth
1. 12000N/10100E 100 + 20m 160m
2. 12000N/10500E . 64 + 10m 120m
3. 12000N/10800E 100m 160m
4, 12000N/11500E 86 + 13m 140m
5. 10000N/10000E 100 + 15m 150m
B. Beecroft Rd. 64 + 15m ~ 115m

630m South of 12000N



N _ L. _
| _ - 944029
" A complex sequence of drilling was planned according
to the basement lithologies to be intersected. The
sequence can be best described by the following flow

Pl TR
-
kA
o

7.0

chart:
Drill Designed Hole 2 First
if "volcanics" if "sédinents"
intersected intersected
if "volcanics" if "volcanics" if "sediments"

intersected intersected intersected

y V2N

In accordance with these directions the sequence
actually drilled was: DH 2, DH 3 and DH 6 and these
were named MCPD 1, MCPD 2, and MCPD 3 respectively.
(*NB: MCPD 1 (DH 2) was collared at 12000n/10485E, l5m
west of proposed location, due to site conditions.

3.2. Access and Logistics

Designed hole locations 5 and & were on Middlesex and
Beecroft Roeds respectively and presented no access
problems for the truck mounted drilling machinery.
Designed holes 1 to 4 were located along SIROTEM grid
line 12000N which had previously been clesred, through
light forest and scrub, by bulldozer (in April 1986).

Access to the initiasl site MCPD 1 along 12000N was
blocked from the west by a large swampy area and from
the east by a steep creek crossing. Accordingly a
bulldozer, on hire from Associated Forest Holdings,
was used to construct a new track to MCPD 1, branching
southward off an existing bulldozer track rumning
east-west between Beecroft and Middlesex Roads a few
hundred metres north of 12000N. The bulldozer was
alsco required to tow -~ both the drill truck and
compressor truck most of the route into and out of
site MCPD 1. The bulldozer was also required for
towing into and out of site MCPD 2, in thias case
directly along line 12000N from Beecroft Road.

4 N s
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Ground conditions during September-Qctober were
relatively firm but very slippery, especially
following surface disturbance. :

Drilling

Drilling was carried out by Stacpoole Enterprises of

‘Launceston, using a Fox~Mobile Drill BBO, top drive

dual purpose rig mounted on a Mack truck.
Compressor, for percussion precollaring, was a Sullair
750 CFM/350 P.S.I. unit mounted on a Bedford 4 x 4
truck.

All drillholes were vertical. Holes were precollared
to solid rock wusing a 6 1/2" diameter down hole
hammer, then cased with 150mm pipe. Drilling through
the basalt was achieved by 4 1/2" downhole hammer.
All holes were subject to heavy water inflow and
foaming agents were required to assist in maintaining

circulation. Some problems were experienced,
especially in MCPD 2, due to loose gravelly sediments
{intrabasalt) caving 1into the hole during rod

changes, causing the hammer to become clogged. This
was eventually overcome be resting the hammer at the
bottom of the hole during rod changes.

Down hole hammering was continued into the weathered
basement until the limit of hammering or fairly solid
basement rock was reached, Holes were then cased in
HG casing and NQ core drilling -carried on until
several tens of metres of unoxidised basement had been
recovered.

At conclusion of coring all casing was recovered,
including 150mm «c¢oring and the holes capped with
whatever old vil drum or 1log of timber was handy.
Boles were not cased with PVC.

Sampling

Percussion chips from 4 1/2" 'diameter hammer i.e.
heyond the depth of 150mm casing) were sampled and
logged in 3 metre intervals. Approximately lkg of

material from each interval was bagged, labelled and
retained.

NQ core recovery was generally good; below the level
of oxidation virtually 100%.

Selected intervals of core were sawn in half (axially)
to provide sample material for lithogeochemical
analysis and petrographic descriptions.
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List of Core Samples:

Sample No Hole No Depth Interval Rock Type

{m}
19816 MCPD 1 128.8 - 129.1 Felsic Crystal lithic Tuff P gal
| (Ox) : L Lr;;)(: LPC?SN—’EK
_ . . -y 1455 ' '
19817 MCPD 2 83 84 Vesicular Andes;te {03}246300 o< 700
19818 MCPD 2 106 - 106 Amygdaloidal  Andesite with
abundant qtz.-carb. veins
19819 MCPD 2 107.6 - 107.8 Amygdaloidal Andesite (v. low
intensity veins)
19820 MCPD 3 106 - 107 Porphyritic Andesite  °7 "
' bee oge Cuosast
19821 MCPD 3 118 - 111 Porphyritic Rhyodacite
18822 MCPD 3 126 - 127 Porphyritic Andesite
Petrological description of representative thin

sections and lithogeochemical analyses are included as
Appendices ITI and ITT. '

Analvses of the rocks was carried out by AMDEL. A
variety of techniques have been used:

1. wWhele Rock Analysis

Elements of S85i0z:, TiO:z, Alz03, Fez03 {Total
Fe}, MgO, Cad, Na:0, K:0, Mn0O, Pz0s5, S, Lol.

D.L. 0.01% for all elements
Fusion of the sample with lithium metaborate,
tetraborate flux, acidic dissolution and final
determination by Inductively Coupled Plasma-
Optical Emission Spectrometry (ICF-0OES).
2. Elements Sb, Cr, V, Se, Zr, Nb, Y, Sr, Rb, Ba, As, Pb, Bi, Mo, W
D.L. {(ppm)} 4, 10, 10, 2, 4, 4, 4, 4, 4, 10, 2, 4, 4, 4, 10

X-ray fluorescence analysis is used according with
AMDEL code X 3 + 10% accuracy.

3. Elements: Ni, Cu, Zn, Ag, Co
p.L. (ppm) 2, 1, 1, 0.1, 2

Perchloric/hydrochloric acid digestion with
atomic absorption spectrometry determination,
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4. Element: Au
o D.L. 25 gram charge 0.01 ppm
it D.L. 50 gram charge 0.005 ppm

Aqua-regia digestion, organic extraction, AAS
determination.

Unfortunately, no external standards were run and no
internal <(laboratory) standard results have been
quoted.
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MT CATTLEY EL 14/85 TASMANIA

WALTER HERRMANN - 19.9.1986

GEOLOGICAL LOG: DRILL HOLE - MCPD1

Co-ordinates:
Drilled:

0-20m
{6.5" Perc. Hammer)

22-25m
(4.5" Perc. Hammer)

25-~28m

28-31m

31-34m

34-37m

37-40m

40-43m

43-46m

46-49m

45-52m

55-58m

58-61m

12000N/10485E
15-19/9/1986

Clay and rubble
(Not sampled)

Brown weathered basalt and clay, some
chips dark blue-black 011v1ne basalt,
possible floaters.

Mixture red-brown and dark grey

weathered fresh basalt. 0livine
crystals obvious.

As above, some chips appear vesicular.

As above,

Essentially fresh dark grey basalt,
minor oxidised olive Dbrown basaltic
tuff?

Park grey fresh olivine basalt. About
1% clear calcite cleavage fragments or
vesicle fillings.

Dark grey fresh olivine basalt,
insignificant calcite.

Dark grey fresh fine grained olivine
basalt. Olivine less obvious.

Dark grey fine grained olivine basalt.
Very minor calcite fragments, ex
vesicle fillings?

Fine gfained glassy - dark grey
oclivine basalt.

Dark grey fine grained olivine basalt
with dark angular (1lmm) fragments of
glassy material.

Dark grey fine grained ollvine basalt,
minor calcite chips.

4
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bl-64m

64-67m

©7-70m

70-73m

73-76m

76-79m

79-82.2m
82.2-85.4n

85.4-88.75m

88.75-91.9m

91.9-96.0m

NQ CORE 96-144.4M

96.0-102.2

10.

3944036

Dark grey - purplish grey fine grained
basalt. About 1% calcite chips; also
minor clear cleavage fragments of high
refractive index, harder than glass
material??

As above.

Dark grey to purplish grey semi glassy
basalt; dark brown rimmed glassy
fragments and shards in fine grained
grey basalt.

As Abave.

Dark purplish grey vesicular basalt,
vesicles open, partly filled with blue
grey botryoidal encrustations.

Dark grey fine grainéd olivine basalt
with crowded small (<{2mm) dark glassy
fragments and interstitial fillings.

Dark purplish grey vesicular glassy
basalt. |

Dark medium grey fine grained olivine
basalt. Olivine obviocus. HNot glassy.

Medium grey fine grained olivine
basalt, change to pale greenish brown
weathered clayey material at arcund
B7m depth.

This has fine granular vaguely
"eutaxitic" fabric.

Pale greenish khaki to greenish grey
clayey weathered rock, has a very fine
granular fabric, could be a fine
felsic tuff, but without quartz.

As above.

Clay.

Soft puggy clay wvarying from purplish
to light olive brown. Retains fine to
medium grained meshwork-granular
fabric. Meshwork appears to represent
original feldspars; occasional larger
phenocryst feldspar grains to 3mm.
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Also occasional rounded greénish grey
blebs to 5mm which c¢ould represent

weathered vesicle fillings, they
usually occur in fine pinkish clay
base.

Very rare siliceous granules or

fragments appear to be broken vesicle
or small fracture fillings.

102.4-103.7m Weathered Felsic Lithic Tuff

Still completely oxidised, generally
of pink to greyish brown colour.

-Typically consists of small subrounded
to irreqgular fragments (1-15mm) of
pink weathered volcanic? material with
internal fine vesicular or "eutaxitic"
fabric fairly densely scattered in a
fine to medium grained granular matrix
apparently consisting of pink-creanm
weather feldspar and greyish green
weathered glass or chlorite. There is
no quartz in either clasts or matrix.

Composition appears to be intermediate
but could be basaltic?

Clasts (on basis of internal lineation
fabric) are disoriented and there is
no indication of alignment,
stratification, welding or cleavage;
could equally be lapilli tuff or
epiclastic conglomerate Dbut cbviously
of very immature sediments i.e. mass
flow pyro/epiclastic deposition.

103.7-114.4m Clay.
Similar to lithelogy of interval 96.0-
102.4m.
Colour generally ‘ purplish  brown

stained brown along joints etc.

Retains fine <0.5mm. “meshwork™
fabric and commonly contains small
rounded greenish grey clayey Dblebs
which appear to be weathered vesicle
fillings. At 111.4m these "vesicles"
(amygdales) show Olinear alignment in
plane at about 40  to LAOC.
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114.4-129.2m

12. 53414(}5;8

There is generally no indication of a
granular or fragmental fabric, appears
to have Dbeen originally a rather
glassy volcanic without phenocrysts,

probably of intermediate (possibly
basaltic) composition. :

However, this fine purplish clay only
slightly resembles the abundant
fragments in above unit (102.4-103.7m)
i.e. pink colour is similar but
"eutaxitic" fabric 1is not developed
here.

A few blebs of hard white silica at
about 108m appear to be chalcedonic
vesicle fillings.

Felsic Tuff.

5till strongly oxidised but not clayey
as in above litholigies.

Generally brown or greyish brown
stained darker brown locally.

Medium to coarse (1.5-4mm) grain size
granular matrix composed of weathered
feldspar crystals/fragments and very
rare quartz grains along with small
indeterminate volcanic lithic
fragments. Larger fragments (5-20mm)
are relatively sparsely distributed,
pale to dark grey probably originally
glassy with small sparse feldspar

phenocrysts. Fragment shapes
irregular to subround, usually
equidimensiconal, not flattened, no
indications of stratification,

alignment or cleavage.

From about 128.4 to 129.0m there is a
section of nearly fresh core. This is
recognisably a feldspar crystal tuff
with rare quartz grains and minor
lithic fragments 1In a grey glassy
partly welded matrix. It is no doubt
similar to the weathered rock
described above but its wunusual
freshness allows further definition:

- small to medium (¢6.5-2mm)
- tabular to equant feldspar
crystals (weathered to white

clay) constitute about 20% of
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129.2-135.0m

13.

the rock; with minor weathered
biotite flakes (lmm - 2%) and
rare small quartz grains (<0.2%)
and small weathered grey clayey
ex "glassy" fragments often
elongated resembling “"fiamme"
(to 8Bmm - 5%) all fairly evenly
distributed in a fine grey
matrix which appears to have
been originally glassy and
retains a wavy eutaxitic fabric
suggestive of depositional
welding.

There is one large, rounded, (70mm)
fragment of pinkish grey quartz-
feldspar-pyroxene(?) porphyry which
might be termed porphyritic
rhyodacite.

Minor pyrite occurs (in this fresh

~section) ags fine disseminated specks

about 0.2% vol, <0.5mm dia.

The "eutaxitic" fabric forms a very

chde planar fabrie running at about
40~ to LAOC.

The contact between “welded" felsic
tuff and stratified sediment (below)
is slightly transitional over about
40mm, the planar fabric in the tuff
appears to be paralleled by
stratification in the sediment.

Interbedded Micaceous Siltstone and
Greywacke.

A well stratified and sorted sediment
varying from wvery dark grey, nearly
black, fine siltstone to medium
grained mid grey sandy greywacke.
Maximum grain size in the latter is
about 0.5-1.0mm. Minor carbonate
occurs in the matrix,. Individual
grains not well rounded, probably
comprise largely feldspar, some quartz
and fine flaky chlorite or bioctite,
and ubiquitous fine pearly flakes of
muscovite?

Texturally immature.

9440639



135.0-144.4m

144.4nm

14 944040

Dark fine grained siltstones, also
with fine pearly mica flakes, are
prominent in wupper part of interval
diminishing to 1less than 30% below
132.6m. Individual beds vary from
about 150mm down to lmm thickness. .

Faint grain size grading indicates

younging up the hole at 130.6 and
131.75 metre depths.

Bedding orientations as follows:

129.5m 453 to LAOC
131.6m 450 to LAOC
132.6m 350 to LAOC
133.6m 400 to LAOC
134.8m  40° to LAOC

Small rounded blebs of pyrite 1-5mm
occur with low frequency especially in
the finer sediments, these possibly
represent recrystallised syn-
depositional sulphide. They approach
0.5% volume in the darker fine
siltstones but overall constitute less
than 0.1% pyrite.

Micaceous Greywacke

A medium grained (0.5 - 1.0mm)
immature sediment similar in
composition to the coarser members of
the above unit except that bedding is
obscure, tending to - massive and
uniform.

Faint bedding Braces visible at =~ 14Z2m
cut core at 45 to LAOC.

Pyrite  not present in notable
quantities.

E.O0.H.




SURFACE

tloy, rubble
Weathered basalt

Olivine basalt

22

Weathered basalt,clay,sandy quartz-feldspar-bearing gravel

28

Olivine basalt

TERTIARY

83-84 Sample 19817

e 0 R i
e

e i 4
e e g

CAMBRIAN
1

gk,

05-106 Sample 19818
07:6-1078 ‘Sample 19819

Amgploidol fine grained “'Andesite"

10% 20 SIROTEM estimate of basalt thickness

L EGEND

COLLAR CO-ORDS:
12000N 10800E

VERTICAL

Hammered : 0-72

Cored  :72-175

O SAMPLE LOCATION
@ PETROLOGICAL EXAMINATION
e LITHOGEOCHEMICAL ANALYSES

5cm >

L}

PANCONTINENTAL MINING LIMITED

EXPLORATION DIVIBION
PANCON

MT. CATTLEY PROJECT
E.L. 1485 - TASMANIA

LITHOLOGICAL SECTION
HOLE N MCPD 2

0 10 20 30 40 50

L i i I i J

1:1000 METRES

Compiled W, H, bate October ,1986[Dwe. N°

Rapart NO mep Rot. SK 55-3  |FIGURE 2




lo.

o 944042

MT CATTLEY EL 14/85 TASMANIA

WALTER HERRMAN - 24.9.1986

GEOLOGICAL LOG: DRILL HOLE - MCPD2

Collar Co-ordinates: 12000N/10800E
Drilled: 22-24/9/1986
0-10m 6.5" Down Hole Hammer

10-72m ; 4.5" Down Hole Hammer
72-117m : NQ Core

0-10m Brewn Clay, weathered basalt, very wet.
(Not sampled}).

10.13m {(Dry) Dark grey medium to fine grained
olivine basalt.

13-16m - (Dry) Dark grey olivine-pyroxene?
basalt.

16-19m (Dry) Fine grained grey olivine basalt
with dark glassy interstitial patches and
fragments.

19-22m (Wet) Dark grey to brown partly oxidised

: fine grained olivine basalt. Olivine

partly al’c,erl:_rcl.=
22-25m As above.

25-28m Fine grained grey olivine basalt with
some dark glassy fragments or patches.
Also considerable (~ 40% of sample) of
coarse quartz-feldspathic sandy gravel
and soft greenish clayey material.

Suspected gravelly 1layer between basalt
flows? -

28-31m Fine grained grey basalt, some dark
glassy interstitial patches and pale
greenish grey filled amygdales, no
olivine visible.

31-34m : Fine grained dark grey olivine basalt. 2%
agua = green mineral in sample - ex
amygdales? Also some coarse quartz-
feldspathic sand suspected to be caving
in from 25-28m zone. Drillers had
trouble with sandy slurry Dbogging up
‘hammer during rod change. Forced to pull

~up rods and clean hammer three times,
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34-37m

37-40m

40-43m

43-46m

46-49m

49-52m

52-55m

55-58m

(58~-60m

{60-61m

6l-64m

64-67m
67-70m
70-72m

NQ CORE

" 72-72.5M

17.
Fine grained grey basalt. 1-2% pale
green zeolite? ex amygdales. Sample

contamination (¥ 10%) from caving area.

Mixture dark grey, purplish brown grey
slightly oxidised basalt.

Fine grained dark grey vesicular /[
amygdaloidal basalt amygdales filled with
duck egg blue coloured zeolites?

As above. About 50% of sample is
contaminated from caving area.

As above.

Fine grained dark grey olivine basalt and
dark grey partly vesicular glassy basalt.

Minor contamination.

Mixture fine grained dark grey oclivine
basalt and glassy vesicular Dbasalt.
Minor contamination of sample.

As above. About 20% sample
contamination.

Dark purplish grey vesicular Dbasalt.
Minor contamination.

Pale Dove grey granular weathered felsic
rock resembling tuff?

Pale dove grey weathered (?) felsic rock
with very fine (<0.5 mm) granular fabric
sonetimes with rounded fine quartz
granules? elsewhere with faint planar
"eutaxitic" fabric suggesting tuff?

About 20% uphole contamination of sample.
As above.

As above.

As above. Fine acid tuff?

A few fragments of weathered veéiculér
basalt, rounded by the bit, probably
caved in from up the hole.

944043



72.5-84.4m

84.4-117.5m

e 944044

Weathered vesicular (Amygdaloidal)
andesite

Typically composed of small rounded to
ellipsoidal amygdales {1-6 mm dia.
2.5%/vol.) enclosed in a very fine
({0.5mm) . granular/meshwork matrix of
olivine brown colour and probably
composed of weathered plagioclase with
interstitial fine ferromagnesians or
altered glass.

The rock is very weathered to soft puggy
clay above 76m; below this the core is
firm but extensively fractured. Amygdale
concentration wvariable from place to
place but always some present.

Transition into fresh rock fairly sharp.
Anygdaloidal Andesite.

This rock type (fresh equivalent of
above) varies from a medium-dark green
grey to pale green grey colour of very
even density. It 1is very fine grained,
nearly aphanitic to the hand lens and
exhibits only a very fine faint meshwork
fabric possibly comprising plagioclase
laths. The only mesoscopically
discernible texture is the presence of
rounded to ellipsoidal amygdales which
are present in variable proportions but
usually around 2-3% of rock volunme.

There are two types of amygdales:

(1)  Small (<5mm) filled with dark
green soft mineral, often with
radiating habit, resembling
chlorite + grey silica + minor
white calcite. These commonly
have a weak parallel preferred
orientation.

(2) Larger (5-40mm) rounded to
ellipscidal amygdales filled
mainly with white or pale buff
coloured carbonate {(calcite?) +
translucent grey or clear quartz +
minor chlorite. Volumetric
proportion of these wvesicles is
very variable but no systematic
variation has been noted.
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19. 9414

Above about 105m the matrix colouration
is mainly darker greenish grey. Below
105m the colour is mainly pale green grey
although here there are some quite local
variations of uncertain significance.

Possibilities include slight
compositional (primary) differences,
separate flows?, variations in

"greenschist" metamorphic alteration or
even pillow margins.

Much of the rock displays a fine
brecciated texture. This is not
fragmental in the sengse of volcanic
breccia or "agglomerate" Dbut rather an
"in situ” brecciation, perhaps auto
brecciation? in which milled and finely
granular material fills spaces between
angular-irregular splinters and fragments

.0of more or 1less massive andesite. The

finer interstitial material often has a
paler colour reflecting abundant
carbonate in the matrix cement. Similar

style of brecciation occurs in the lowest

andesitic unit cored in MCPD3.

The carbonate in the breccia matrix leads
to speculation on association with the
abundant carbonate veinlets and veins
which criss cross the core generally but
also cut through brecciated zones and
therefore at 1least . partly post date
breccia formation.

The veins are generally filled with white
or straw coloured carbonate (calcite?),
grey quartz + white chalcedonic silica +
traces of fine disseminated pyrite and +
reddish hematite staining.

Veins and veinlets are locally quite
intense to the stage of shatter zones but
overall would average 50 per metre of
core.

General level of sulphide mineralisation
would be <0.05% and hematite much lower
than this.

Vesicles (amygdales) locally define weak
linear fabric which have been measured as
follows: :

90.9m - 508 to LAOC
93.7m - 20 to LAOC
98.4m - 400 to LAOC
104.5m - 500 to LAOC
108.8m - 20% to LAOC

E.0.H.

45



944046

SURFACE

Clay, rubble
Weathered vesicular basalt

16

TERTIARY
i

r& 64115

Olivine basalt, vesicular glassy basalt

SIROTEM estimate of basalt thickness

Weathered feldspar porphyritic “Andesite”

Fresh feldspar porphyritic ' Andesite” Sample 19820.

CAMBRIAN
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344047

MT CATTLEY EL 14/85 TASMANIA

WALTER HERRMAN - 30.9.1986

GEOLOGICAL LOG: DRILL HOLE - MCPD3

Collar Co-ordinates: On Beecroft Road 630m

Coliared:

CHIP LOG:

0-13.5m

13.5-16m

16-19m

19-22m
22-25m

25-28m

28-31m

31-34m

34-37m
'37-40m

South of dintersection with 1line
12000N
25/9/1986

0- 13.5m - 6.5" Down Hole
Hammer .
13.5~ 54.4m - 4.5" Down Hole
Hammer
94.4-129.5m - NQ Core

Rubble and clayey weathered basalt (Not
sampled). ‘

Purplish Dbrown soapy clay; chips are
nixture of fresh and oxidised olivine
basalt. :

Fresh dark grey fine granular olivine
basalt.

As abovg.
Sloppy brown clay. Very few fine chips
of fresh basalt - contamination? Some

clayey weathered basalt.

Slbppy brown clay. Abundant chips: a
mixture of fine grained olivine basalt
and purplish grey glassy-vesicular
basalt.

As above.

Dérk grey olivine basalt and purplish
grey glassy vesicular basalt.

As above.

Dark grey fine grained olivine rich
basalt, some small interstitial Dblack
glassy patches, .



r——————"

23, _ _
P A ’ ' 9[140{;8
Ciy

40-43m Dark grey, granular olivine basalt +

vesicular basalt.

43-46m As above.

46-49m Dark grey fine grained olivine basalt.

49-52m Dark grey fine grained olivine basalt +

purplish grey vesicular basalt. Vesicles
filled (amygdales) with pale blue-green

mineral.
52-55m Dark grey fine grained olivine basalt and
some very fine glassy grey to dark grey
basalt.
55-58m Fine grained bluish grey to dark grey
glassy basalt. '
58-61m Fine grained grey glassy olivine basalt.
61-64m As above.
64-67m As above.
67-70m Dark grey to purplish grey very fine
: grained olivine basalt with small black
glassy interstitial patches. Some
chalcedonic chips ex amygdales?
70-73m As above; some small chalcedonic and pale
blue-green "zeolite" filled amygdales.
73-76m Dark grey finely vesicular olivine basalt
: and reddish very vesicular (scoriaceous)
basalt.
76-79m Reddish grey fine scoriaceous basalt,
minor fine grained olivine basalt.
79-82m As above.
B2-85m As above, also some brick red weathered

volcanic of wuncertain affinity. Appear
to have broken through base of basalt at
around 83m.

85-88m Mixture of various basalt types as above

- up hole contamination? Hammer slowed
down in soft weathered basement.

Chips brick red (weathered) and bluish
green (oxidised) semi chloritic volcanic -
rock with small tabular feldspar
phenocysts - possibly intermediate
composition. S .
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88-91m

91-94.4m

NQ CORE:

99.4-101.7m

23,

944049

As above poor chip return, sample washing
away as clay.

Heathered brownish-greenish grey felsic
volcanic with considerable uphole
contamination of basalt chips.

Light brown weathered rock with fine to
medium (1-2mm) granular fabric comprising
crystal fragments of whitish feldspar,
small bronzy flakes of altered mica and
many small rounded fractured olive brown
grains which might be 1lithic volcanic
fragments? Appears to be a weathered
felsic-intermediate volcanic rock,
possibly a fine lapilli tuff??

Core 1is oxidised to about 101l.7m,
generally quite badly broken especially
in the interval 99.1-100.3m.

Oxidised feldspar porphyritic "Andesite"

Generally a 1light buff brown to olive
khaki colour, more or 1less weathered,
particularly clayey down to about 95m but

from then on compact and retaining relict
fabric.

The typical rock type consists of small
{1-3mm creamy white, tabular, slightly
glomeroporphyritic grains of feldspar
(plagioclase?) evenly sprinkled
{(~*10%/volume) in a 1light greyish brown
matrix apparently consisting of tiny
fractured “spheres" which are about lmm
diameter and give a close packed granular
appedarance to the matrix. In places the
fabric appears almost metamorphic but I
suspect the ground mass is composed of
partly altered glassy material, perhaps
but not . necessarily - originally
"spherulitic" which has been finely
fractured by quenching or deformation.

The . only other mesoscopically
recognizable mineralogy/fabric is as
amygdales which are abundant prominent
and of two types:

(i) Small (<1mm) elliptical or tear
- drop shaped, wusually filled with
~semi clear, grey, soft mineral.



24. - 944050

(ii) Larger, wavy elongate amygdales
upto 8mm x 2mm size with distinct

wavy, interstitial habit; and with

strong parallel preferred
orientation defining a distinct
linear/planar fabric. These are

usually rimmed with the pale
translucent mineral as in (i) but
the cores are filled with a dark

green, soft mineral of radiating _

hadbit, somewhat
chlorite.

resembling

The overall composition appears to be
intermediate; there is no quartz yet no
well crystallised ferromagnesians; could
be a felsic andesite tending to dacite.

Presence of aligned amygdales indicates
extrusive wvolcanic.

In places (for example as at 100.3m)
there are small patches composed of
closely pached tabular feldspar with
sparse interstitial dark mineral which
might be altered glass or altered mica?
These areas or patches resemble lithic
fragments and may be cognate lithics of
feldspar rich crystal mush.

There are occasicnal (late stage?) quartz
veinlets; (barren whitish-grey dog toothy
veinlets upto 5mm wide) these cross cut
as varying angles and are observable wavy

and irregular in character. The most

notable vein occurrences are at:

96-96.5m, 2-5mm, wide semi paralle
" to LAOC. :

97.5-98.5n, Smm, wavy, semi
parallel to LAOC

99.4-99.8m, 5-10mm, irregular
tending sinusocidal, faintly zoned,
Chalcedonic veins.?

Some rather vughy suggesting original
carbonate presence,

Measured vesicle lineations are:

96m  approx. 608 to LAOC
97.7m approx. 500 to LAOC
98.3m approx. 500 to LAOC
99m approx. 400 to LAOC

100.6m approx. 50  to LAOC
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101.7-109.4
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Feldspar porphyritic "Andesite”

(Unoxidised)

The transition.between oxidised and fresh

core is fairly sharp occupying less than
lm interval of core.

This rock type 1is clearly the fresh
equivalent of the rock described above;
it displays the distinctive vesicular and
micro fractured / "granular" fabric.

The typical rock consists of smallish (1l-
3mm) equant to tabular but generally very
subhedral grains of pale greenish grey

‘plagioclase rather sparsely distributed

(¢10%) in a medium to dark greenish grey
ground mass. The ground mass appears to
consists of very fine grey material which
has a medium "granular"” fabric
superimposed by a continuous network of
fine fractures usually having three point
junctions as in foamn.

The average granule size formed by these
fractures is around 0.5 - 1.0mm.

"8Small tear drop shaped vesicles (7 1lmm)

and larger.elongated vesicles (amygdales)
are abundant and constitute at least 5-

10% of volume.

The smaller vesicles are filled with a
light grey mineral of moderate hardness
{(not quartz) and often have pale rims or
reaction haloes? The larger elongate
vesicles (amygdales) are generally filled
with a dark green soft mineral of
radiating habit resembling chlorite.

These have a distinct linear preferred
orientation, the lineation has been
measured as follows:

to LAOC

101.8m - 300
103.5m - 250 to LAOC
105.5m - 200 to LAOC
107m - 250 to LACQC
108.5m - 20" to LAOC
Curiously, the vesicle (amygdale)

lineation fabric seems to align with
slight elongation in the microfracture /
“granular” fabric.

944053
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In this respect the microfracture fabric
resembles a high grade metamorphic
gneissosity. It may be an incipient
form of cleavage development in a brittle
glassy rock? This 1is particularly
suspected in the zones 107-107.5m and
109-109.4m where the rock is affected by
moderate development of fracture cleavage
assocjiated with pale green alteration of

matrix material along and outward from
the fractures.

The core is cut by a number of irregular
veinlets, mainly composed of milky white-
grey quartz and subordinate white
carbonate (calcite?)}. The wveins are
generally irregular from < I1mm to about
10mm thick, often open space type tension
gash fillings. They cut core at various
angles and appear to post date fracture
cleavage and vesicle lineation.

These veins are generally unmineralized
and are without reaction envelopes.

Sometimes, very minor fine pyrite and
rare chalcopyrite occur as fine specks

along the outer selvedges of veinlets.
Intensity of veining is not high,
averaging 5-10 veins / metre core.

In places e.qg. 105.5m small quartz
veinlets are associated with large
elongated amygdales of hard dark grey
fine cherty silica? and rimmed by narrow
(to 3mm) envelopes of pale straw coloured
bleached rock. These particular
amygdales are rounded/elongate upto 10 x
40mm in size and appear to be
interconnected by fine silica filled

‘veinlets.

ot
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These veinlets and amygdales also contain
minor fine specks of pyrite. It appears
that these may have remained unfilled
vesicles during diagenesis and were
finally filled at a late stage associated

with (Devonian)? deformation fracturing
and vein filling.

The contact with the wunderlying rock is
sharpish being transitional over about
50mm in which small rounded blebs
(lapilli?) of the pink R.-dacite appear
to be enclosed by the darker andesitic
rock.

Feldspar - Quartz porphyritic rhycdacite.

This rock type has a generally light
pinkish brown to pinkish grey colour and
typically consists of equant to tabular
rather subhedral phenocrysts of greyish
plagioclase (1-4 mm, about 5-10% /
volume) and small semi prismatic
aggregates or grains of chloritised
ferromagnesian (probably biotite) (1l-4mm,
¢ 5% / wvolume) and small rounded grains
of clear quartz (1-Zmm - 5% / volume)
evenly distributed in a very fine pinkish
matrix probably partly glassy and
containing some K-feldspar.

Small elongate calcite or calcite +
chlorite filled amygdales (1-10mm) 2-3% /
volume) are present throughout. These
and some of the more tabular feldspar

phenocrysts have a weak linear preferred
orientation which lies parallel to

locally developed distinct grey to pink

colour Dbanding in the matrix which

appears to be flow banding.

i
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Banding is best developed in the interval
118-124.5m. Presence of {filled)
vesicles and flow banding suggests
extrusive volcanic origin.

The core is criss-crossed by small veins
+ veinlets (< lmm to 15mm) of quartz and
chlorite + carbonate. Theﬁe cuto at
varying angles from about - - 20" to 80" to
LAOC, are commonly irregqular and
intersecting, occurring with moderate
frequency, say 20-30 / metre core
throughout the rhyodacite 1litho type.
These veins, particularly the finer
veinlets, carry traces of fine pyrite and
rare chalcopyrite and sphalerite.
(Sphalerite at 113.1m) wvery minor pyrite
sometimes occurs in calcite-chlorite
filled amygdales or chloritised
ferromags. Average sulphide content well
below 0.05% volume. Some of the larger
veins are associated with locally
pervasive pinkish bleaching (k feldspar
alteration?) of the rock matrix in
envelopes upto several centimetres wide,
example at 118.5m.

The lower contact is fairly sharp similar
to the upper contact in that small

rounded pink lapilli? of rhyodacite seem

to be enclosed by green andesite over a
transitional zone of about &0mm. This
could be contact reaction between felsic
and intermediate extrusive flows; appears
rather as if felsic alteration has
occurred around amygdale rims within the
andesite.

Measured flow banding

109.8m - 408 to LAOC
117.5m - 500 to LAOC
121.3m - 603 to LAOC
123m - 505 to LAOC

124.4m - 60" to LAOC
Feldspar porphyritic "Andesite"
This rock type is compositionally similar

to the interval 1101.7 - 109.4m except
that it 1is generally less amygdaloidal.

=)

-

The feldspar phenocrysts, feldspar rich

"cognate lithic" fragments and the
distinctive meshwork microfracture fabric
are all present.
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Superimposed upon this is a coarse
fragmental fabric; the rock could be
termed volcanic breccia. However, the
brecciation appears to have occurred "in
situ” with weak pinkish green alteration
of the inter fragment milled material.

Breccia fragment gizes vary from large
>300mm to <10mm, are of varable irregular
to splintery shapes. The interfragment
matrix is finely "milled" down to 1-2mm
grain size and appears to be weakly
altered perhaps to epidote bearing
assemblage. This alteration does not
have associated sulphide mineralisation

and there is no indication of alteration
of the fragment margins.

Sketch of core at 127.0m

Superimposed 1in turn upon the breccia
fabric are the usual quartz + chlorite +
carbonate veins sometimes containing
minute traces of fine pyrite, overall
(0.05% pyrite.

Due to lower abundance o0f elongate
amygdales the linear fabric is much less

pronounced in this interval but generﬁlly
appears to cut core at about 40-50" to
LAOC

E.OIHD
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GEOLOGICAL INTERPRETATIONS

In this section I will discuss the results of sub-
basalt basement drilling and present some rather too
speculative stratigraphic-structural models for the
south eastern part of E.L. 14/86.

Lithogeochemical and Petrographical Discussion

It is fortunate that Dr Barron’s petrological
descriptions {(Nov. 1986) of five core samples do not
seriously conflict with my mesoscopically determined
descriptions in the core logs.

Barron describes alteration ranging from intense
argillic in 19816 to low grade assemblages amongst the
phases albite + chlorite + quartz + carbonate +
sericite + clay in the others. However, these are not
{nor, I think, does Barron imply that they are)
"hydrothermal™ alteration assemblages related to
"mineralisation™. The argillic alteration is related
mainly to oxidation and weathering. The albite +
chlorite + quartz + carbonate etc. assemblages are due
to deuteric - low grade burial metamorphic
modifications particularly albitization of plagioclase
and degradation of ferromagnesian phases, of wvolcanic
rocks.

All the basement rocks intersected are essentially
unmineralised and do not show signs of hydrothermal
alteration associated with volcanogenic sulphide
mineralisation.

A characteristic of volcanogenic footwall alteration
is strong depleticon of Na:20. Samples 19816 and 19817
have low Naz0 but both are oxidised. Comparison of
19817 with 19819 which are oxidised and unoxidised
representatives of identical rock +type shows the
strong depletion of all alkalis (Ca0, Naz0 and Kz20) in

the oxidised sample. This emphasises the caution
required in using major element analytical data to
identify “"hydrothermal” alteration im rock samples

collected from outcrop.

Generally speaking all the samples, except those with
important carbonate veins or amygdales, are
suspiciously low in CaO (18820, 18821, 19822).

Stratigraphic -~ Structural Speculations

The construction of geological cross sections in this
case 1s severely hampered by the fact that the
dominant lithologies intersected in subbasalt drilling
- andesites - have not been observed in the nearby
basement windows. _ . o
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points are important

fundamentals:

1)

2)

3

4)

The micaceous greywackes and siltstones in
MCPD 1 young UP the hole. They are well

bedded and can only be regarded as
subaqueously transported and deposited
sediments. Bedding/core angles indicate a

regular dip of about 40° but it is a socurce of
great regret that we have no oriented core
specimens to establish the strike.
Lithologically, they are said toc resemble the
"Animal Creek greywacke"” {pers. comm. : P
Collins, Tas. Dept. of. Mines) which Komyshan
(1988) refers to as the basal member of the
Dundas Group 1ying with faulted unconformity
upon the Central Volcanic Sequence {(of Mt.
Read Volcanics) south of the Mt Charter fault.
Closer to home, they are identical to
sediments exposed in the basement windows
along the eastern margins of EL 14/85 and also
occurring on Murray’s FRoad just east of the
intersection of Murray’s South Road, about 2km
NE of the Hellyer Prospect. {Herrmann 1988)
(Petrographic description of 18845; Barron,
July 14886). '

In MCPD 1 the greywackes are transitional
upward inte overlying felsic 1lithic tuff. An
identical relationship occurs at the above
mentioned location on Murray's Road. {A
direct along strike «correlation with MCPD 1
over B.5km toc the NNE is tempting but fraught
with complications arising from superimposed
NNW fault and fold structures observed in
Ordovician cover rocks 1in the inteéervening
areal.

In the oxidized core of MCPD 1, felsic lithic

tuffs are. interlayered with (completely
weathered) amygdaloidal intermediate
volcanics. {Essentially similar to

amygdaloidal andesite of MCPD 2). This shows
that there are andesites in the sequence above
the greywacke. If the greywackes must be sub
aqueocus and they are transitional to felsic

tuffs there is a fair «chance that the tuffs

and interlayered andesites may alse be sub
aqueous.

In MCPD 3 flow banded Rhyodacite occurs
between similar units of porphyritic andesite.
All appear to be extrusives. The rhyodacite
is only about 15m thick. One would expect
such a silicic magma (69.2% S$i0z) to be fairly
viscous in a subasrial environment. I don't
know if the 15m thickness is consistent with
probable lava viscosity or whether a high
confiﬂiing pressure (deep water - subaqueous)
is responsible for maintaining solubility of
magmatic water and hence lowering viscosity.
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Similar flow banded Rhyodacite—-Rhyolite
extrusives (Barron, July 1986, Sample No.
18742) . outcrop on Murray’s Road apparently
stratigraphically above the lithic
tuff/greywacke association. Rhyolites exposed
at Basin Road window and in the nose of an
inferred anticline in the Leven River just
north of Basin Road, are of broadly similar
type though not noticeably flow banded
(Barron, July 1986, Sample No. 18748).

5) The inferred anticline in the river just north
of Basin Road and a southerly dip 1in
greywackes near the hinge of an inferred
syncline at Cobbers ~North Road {(Herrmann, Jan
1986} both suggest a moderate socutherly
plunge. '

In Figures 4, 5, and 6 I have presented some poéssible
speculative sections of 1line 12000N. All three are
highly simplistic based on simple NNE antiform-synform
structure, and therefore rather wunrealistic because
mapping in the area north of Murray’s Road has shown
structure likely to be complicated.

My personal favourite is Figure 4, with Figure 5
running in second place. Both have the andesites
lying entirely above the MCPD 1 grevwacke unit

{although there is a thin greywacke/siltstone unit

immediately underlying rhyolite in the nose of the

Leven River anticline’. Figures 4 and 5 are
essentially similar except the latter introduces
another {(western) antiform to maintain a regular fold
wavelength.

The speculative sequences shown in Figures 4 and 5
bear some similarity to the lower half of Komyshan’s
({1986, Figure 2) "Schematic Stratigraphy of the
Hellver—-Mt Charter Area”™,

If the Figures 4 and 5 stratigraphv is analogous as
above then we have not seen the Que HRiver Shale
equivalent (QRS). That is: the QRS and probably also
the Que-Hellyer mineralised horizon, are "up sequence”
from the present topographic surface on line 12000N.
If so inferred plunge on the fold structures would
suggest the (perhaps but not necessarily) most
prospective horizon lies to the south west, possibly
outside the southern boundary of EL 14/85.

However, if the speculative section of Figure 6 is
preferred, P£KE the analogy with the Que—-Hellyer
stratigraphy is harder to 1imagine. Stretching a
litholegical point one could suggest an equivalence
between the MCPD 1 greywacke/siltstone and the Que
River Shale (but this would mean we have andesite
above the "QRS"™ in MCPD 1) and take the MCPD 2, 3
andesites for Que—-Hellyer hanging wall basalts-
andesites. In this speculative model the Que-Hellyer
mineralised horizon would lie down section to the east
of MCPD 3. : _ '
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Whatever one’s preference, both of the above models
are in conflict with the mega stratigraphy of Komyshan
(1986). His plan shows the major Henty Fault zone
crossing Murray's Hoad at about AMG 3946Q0E with a

northerly trend. This appears to place all of EL
14/86 east of the Henty Fault =zone. According to
Komyshan "greywackes, quartz phyric lavas,

agglomerates, tuffs and volcanoclastic conglomerates
of the Tyndall Group occur to the east of the Henty
Fault Zone".

Although I have long been confused by the definitions
of "major sequences" of the Mt Read Volcanics, I have
not come across any reference to andesites in the
Tyndall Group. :

It would seem that the association of micacecus
grevwackes, felsic pyroclastics and lavas with
andesites in the south eastern part of EL 14/85 bears
considerable similarity to the sequence described in
the Mt Charter-Hellver area and ascribed to the lower
part of the Dundas Group.

Hawever, much of the foregoing discussion is amusing
geological "arm waving” which misses the exploration
point. It is worth keeping in mind that the volcano-
sedimentary stratigraphy and structure of the largely
basalt covered EL 14/85 area 1s teo date quite poorly
known and that the c¢ross sections presented here are
simplistic and highly speculative. Even if the
analogy to Que-Hellyer stratigraphy were proven, it
would require a great deal of gnod luck and structural
intuition to discover the sought after ore deposit by

blind drilling alone. Furthermore, the Que—-Hellver
host horizon is not the only, nor necessarily the most
prospective, stratigraphic = interwval containing

significant mineralisation in the mnorthern Mt Read
Volcanics. (Corbett, 1988).

Exploration in the EL 14/85 area should now be
focussed wupon selection and application of the
geophysical technique most capable of defining
drilling targets for volcanogenic massive sulphide
mineralisation beneath the tertiary basalt cover.
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' B.J. BARRON, B.Sc., Ph.D., (Sydney) 7 Fairview Ave.
PETROLOGIST . SYDNEY NSW 2075

Tel (02) 449 5839

Our ref: P6/82/402a

Your ref: Phone call and lette rof 6th November 1986.

PETROGRAPHIC EXAMINATION OF FIVE

ROCK SAMPLES.

Report No: P6/82/402a 26th November, 1986.

For: Pancontinental Mining Ltd.

Dr. B.J. Barron,
Consulting Petrologist.
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Sample No. 19816
Rock Type. Partly weathered and degraded poorly sorted

-lithic {crystal) tuff comprising argillically
altered fragments from a strongly porphyritic

acidic source.

Hand Specimen A friable mid green-grey fine grained sample

containing numerous white to pale grey subhedral (?feldspar) phenocryst
sites and poorly defined lithic fragmeht outlines. No K-feldspar was

detected by staining and the rock is not magnetic.

Thin Section. Frégmental texture is-preserved in this samplé

and is defined by abundant poorly sorted volcanic lithiec and crystal
debris ranging in size up to about 3 mm acroés. -Lithic élasts'preddmiﬁafe,
-all showing intense argillic alteration, partial degradation due to near
surface weathering, and deformation of lithic fragments most likely
accompanying the intense alteration. Shapes of lithic fragments are
poorly defined due to the ubiquitous alteration, but most are highly
irregular while angular and deformed shapes are comﬁon, with certain
fragments now.molded around more competent grains. Recognisable lithic
fragments account for about 60% of the total thin section area, with

a further 20% of crystal debris and about 20% of a meagre rock matrix.

A variety of lithic fragments may be recognised
by poorly'preserved relict textural features including pﬁmiceous typés
with flattened and deformed vesicle sites now marked by almost opaque
oxide staining, while the once-glassy groundmass fraction is now converted
to pale green partly oxidised chlorite * dusty fibrous birefringent clay
{?montmorillonite}. Elsewhere are coarsely porphyritic volcanic fragments
containing phenocrysts and glomeroporphyritic aggregates of stout
subhedral plagioclase crystals. Sparse relict islands of the albitised
Plagioclase are preserved within a ﬁét of dense wispy very fine grainéd
ﬁseficite" {or illite, pyrophyllite eté.). Also present.ih certain of
the fragments are unbrokeﬁ deeply embayed ahd magmatically corroded quartz

_phenocrysts {up to 0.8 mm acreoss), while much smaller quartz phenocrysts

S . 3
{up to 0.3 mm across)'commonly'show subhedral outlines. ~Accessory relict : ';é
sites of microphenocrysts include degraded mafic crystals, including

biotite now pseudomorphed by'strands.of "sericite" interlayered with
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faintly pleochroic brown biotite and abundant sphene granules, as well

as 7amphibole now replaced by fibrous chlorite. Opaque oxide micropheno-
crysts are pseudomorphed by white 1eucokene intergrown with dusty opaque
oxides and traces of sulphides. Crystal debris includes broken angular
quartz, degraded plagioclase and similar altered mafic crystals to those
described above. Zircon is a rare accessory phase. The meagre rock
matrix consists of poorly defined almost cryptocrystalline low birefringent

brown clouded clay (mostly ?kaolinite), wispy strands of birefringent

'pale brown montmorillonite, illite (or sericite), as well as pale olive

- green chlorite.

The sample may be only tentatively identified
in terms of its relict primary textures and mineralogy, however the
dominant_lithic fragmeﬁts and presence of relict phenocrystic quartz;
albitised plagiociase and barely recognisabie deformed biotite flakes
suggests a rather acidic volcanic source for this poorly sorted lithic

{crystal) tuff.

Sample No. 19818
Rock Type. Sparsely amygdaloidal fine grained volcanic

rock of intermediate primary composition, that
is cut by weakly mineralised veining and strong
" alteration to assemblages amongst the phases

chlorite-carbonate-sericite and clay.

Hand Specimen A massive fine grained mid green-grey sample

‘enclosing sparse conspicuous well rounded pale grey to dark grey patchy

and zonéd amygdales. The sample is cut by a branching network of narrow
partly mineralised pale grey veins. Both the veins and amygdales give
strong reaction to cold dilute HC1 indicating the piesenbe of calcite.

K-feldspar staining proved negative and the rock is not magnetic.

Thin Section. Primary mineralgéy is completely replaced by

an argillic secondary assemblage in this sample, but since alteration

is_mostly selective relict textural features are qiearly preservéd.
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The relict texture of the sample is dominated by a decussate mat of
elongate prismatic feldspar microlite sites that are mostly less than

0.35 m long and 0.05 mm wide. These are now selectively replaced by
extremely fine grained dense aggregates of "sericite" (or illite, pyroﬁhy-
llite, paragonite etc.}. Sparse mafic microphenccryst sites also retain
narrow subhedral prismétic shapes bﬁt are pseudomorphed by very dominant
pale grey chlorite crammed with minute sphene grénules and tiaces of
secondary carbonate. Shapes of the mafic crystal sites'suggest the
presence'of previous amphibole or even pyroxene. The ubiquitous micro-
lites are set in a rather meagre groundmass fraction_now replaced by
small patches of microgranular secondary'quartz,.in turn set in pale

green chlorite, The latter most likely pseudomorphs an interstitial
glassy groundmass fragtion. Minute accessory wispy crystallites . that

now comprise aggregates of red-brown dusty limonitic oxides could represent
sites of unoriented opaque oxide granules. The éonspicuous large rounded
patches of the hand specimen are amygdales which reach about 8 mm across
and are filled with assemblages amongst the phases chlorite, carbonate

and quartz. Several of these contain central zones of chlorite with
narrow rims of micregranular secondary quartz + carbonate, while elsewhere
are vesicle sites filled with patchy polygonised quartz that may have

been opaline silica or chalcedony, intergrown with carbonate (calcite)

and chlorite. The narrow branching veins are filled mostly with carbonate,
{calcite}, clouded centrally by a zone of red-brown limonitic oxide dust
and clusters of fine grained pyritic sulphide crystals. Certain of the
carbonate veins have patchlies of opaqué sulphides partly associated hith
chlorite and anhedral patches of sphalerite adjacent to the.vein but.

located in the host rock.

The sample cannot be identified accurately
in tefms of its primary mineraleogy due to intense alteration. Nevertheless
it may be described as a sparsely amygdaloidal fine grained volcanic
rock of intermediate primary composition that has undergone veining and
strong altération to low grade asgemblages amongst the phasés chlorite-

carbonate-sericite and clay. Traces of sulphide mineralisation is

associated with veining.
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Sample No. - 19820
Rock Type. Porphyritic and once-vesicular trachyte or

trachyandesite that has undergone substantial
selective alteration to a low grade chlorite-
albite-quartz- (carbonate-sericite) secondary

: assemblage. 

Hand Specimen A mid grey fine grained ?microporphyritic sample

containing elongate to irregular and deformed amygdales up to 3 cm long
and 5 nm wide. K-feldspar staining gave weak patchy positive results,

and the rock is not magnetic.

Thin Section. This is a very fine grained sparsely porphyritic

and once glassy volcanic rock, retaining conspicuous elongate rounded
amygdales and a distinct pattern of perlitic‘cracking. Phenocrysts account
far about 10% of the total thin section area and small to lérge amygdalés

comprise a further 10%. The phenocrysts include subhedral prisms and

aggregates of albitised plagioclase (mainly less than 1 mm long) lightly

dusted with wispy sericite and mincr carbonate, while sparse mafic pheno-~
cryst sites and clusters reach 4 mm long. The latter are replaced by
dense chlorite, granular secondary quartz and dusty sphene granules.
Associated opéque oxide microphenocrysts are degraded to leucoxene and
translucent limonitic oxjdes. Several stout prismatic mafic crystal

sites that almost certainly once comprised an amphibole enclose.clusters
of partly albitised and sericitised plagioclése laths, as well as éccessory
opaque oxide and apatite crystals. The amygdales have elongate narrow
wavy shapes generally drawn out subparallel to the direction of previocus
flow, and these are filled with zoned secondary assemblages amongst the
phases chlorite, quartz, wispy "sericite" (or montmorillonite), and
carbonate. Several of these contain fibrous radiating pale green chlorite
centrally with patchy quartz and "sericite" peripherally, while in others
granular to prismatic secondary quartz is present centrally, intergrown
with patchy carbonate and narrow zones of pale green chlorite peripherally.
All the amygdales have narrow rims of fine grained groundmass material

and outer margins stained.by rederown to almdst opaque limonitic oxide

dust.
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The wvoluminous groundmass fraction of this

rock contains very abundant wispy albite microlites well aligned subparallel

to the magmatic flow direction and defining a trachytic texture. A
conspicuous pattern of narrow curving perlitic cracks throughout this
felsic fraction suggests quite rapid codling of the predominantly glassy
rock. The cracks are now marked by concentrations of chlerite and sphene
granuies. Trace proportions of fine grained sulphides are mostly located

in narrow veinlets and patches containing secondary carbonate.

The sample may be described as a porphyritic
and once-vesicular trachyte or trachyandesite, that has undergone
substantial selective alteration to a low grade chlorite-albite-quartz-

(carbonate-sericite) secondary assemblage.

Sample No. 19821
Rock Type. Paitly altered and veined porphyritic and

- vesicular volcanic rock most likely of rhyo-

dacitic primary composition.

Hand Specimen A mid-brown fine grained rather massive sample

containing numerous medium grained dark green ?mafic crystal sites, as
well as sparse pale grey felsic sites. The rock is cut by several narrow
pale grey veins that feact strongly with cold dilute HCl indicating
dominant calcite, while the fine grained groundmass fraction of the rock

gives positive K-feldspar staining results. The sample is not magnetic.

Thin Section. . Sparsely porphyritic and vesicular texture

is well developed in.this once partly glassy volcanic rock. Phenocrysts
and glomeroporphyritic aggregates occupy about 10% of the total thin
section area and these include dominant albitised plagioclase, fewer
degraded mafic phenocryst sites, and sparse accessory opaque oxide micro-
phenocryst sites. The phenocrysts and aggregates rafely exceed 1 mm

across. Also preseﬁt are sparse amygdales with well rounded to irregular

~ shapes that are mostly less than 3 mm long and 1 mm wide, but with rare

elongate amyqdalés reaching more than 5 mm iong that are filiednwith
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carbonate ¥ guartz centally and "sericite" * chlorite peripherally.
The albitised plagioclase phenocrysts have characteristic prismatic¢ shapes,

and enclose various proportions of wispy sericite and chlorite and traces

‘of carbonate. No mafic phenccrysts are preserved as such, and these

sites are pseudomorphed by dense pale Qreen chlorite and patchy sphene
dusﬁ, while degraded opaque oxide crystal sites almost certainly had
titaniferous primary éompositions since they are pseudomorphed by dense
secondary sphene * white leucoxene. Shapes of the altered mafic crystal
sites are not particularly diagnostic, except that they appear to be
prisﬁatic rathef than flaky suggesting previous amphibole t pyroxene .
instead of bictite. 'Microphenocrysts of partly polygonised and clouded -I
quartz are accessory. The fine grained to once glassy groundmass now :

is devitrified into rather coarse eéguigranular interlocking felsic domains

- (mostly K-feldspar - see staihing of offcut) which are crammed with wispy

prismatic albite microliteé thatf are partly trachytic {(aligned suhpafallel
to a former direction of magmatic flow) and partly unoriented and decussate.
The abundant groundmass fraction also contains abundant dusty limonitic
oxide inclusions.

The narrow branching veins that cut across
this sample contain patchy granular carbonate and quartz in approximately

equal major proportions as well as minor chlorite. The rock lacks sulphide

mineralisation.

~ The presence of sparse quartz phenocrysts and .
a quartz-K-feldspar-rich, once~-glassy groundmass fraction suggests
rhyolitic affinity for this rock, however it also contains numerous sodic
plagioclase and altered mafic phencoryst sites and abundant wispy sodic

plagioclase microlites. It may be only tentatively identified as a

'porphyritic and amygdaloidal rhyodacite, since it has undergone substantial

but selective albite-carbonate-chlorite~ ("sericite") alteration.

Sample No. : 19822
Rock Type. ' - Devitrified and altered lithic fragmental (or auto-

brecciated) rock, containing sParsély'pdrphyritic
;once—glassy volcanic material of intermediate primary

-+ composition,
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Hand Specimen Dark grey angular ?autcbrecciated lithic frag-

ments or relict "islands" of host rock are set in a meagre matrix of
mid grey fine grained material. The "fragments” enclose scattered dark
green-grey medium grained crystal sites as well as sparse pink oxidised

felsic crystal-sites. K-feldspar staining proved negative and the rock

is not magnetic.

Thin Section. Perlitic structures throughout this rock which

are accentuated by selective alteration, indicate a parent type consisting
mostly of volcanic glass, and the coarse fragmental or autobrecciated
texture of the hand specimen is not particularly obvious in the thin
section. The sample retains recognisable sparse albitised plagioclase
phenocryst sites and aggregates, most of which do not exceed 1 mm across.
these retain relict patches or "islands" of albitised plagioclase that

is heavily clouded with dusty "sericite" (or pyrophyllite, paragénite
etc.}, and fewer mafic phenocryst sites retaining prismatic outlines

of previous Zamphibole, that are now replaced by dense fine grained
chlorite and patches of secondary quartz. As in the previous samples

the accessory oxide microphenocrysts are degraded to translucent secondary

oxides and white leucoxene.

The enhanced perlitic structures in the sample
are marked by central zones of yellow to red-brown clouded.clay * barely
recognisable relict felsic microlitic material, enclosed within narrow
margins of fine grained green chlorite. Certain areas of the sample
appear to be fragmental, with similar partly altered once-glaséy domains
enclosed within areas of microcrystalline cherty 7quartz clouded with
trails of wispy sericite and dusty sphene granﬁles. Elsewhere is a
"fragment” or patch that is texturally different to the enclosing host
lithology comprising about 35% of unoriented heavily sericitised and
albitised plagioclase microphenocrysts and aggregates, as well as fewer
mafic crystal sites now converted to dense chlorite, all set in a once
glassy groundmass dominated by a mosaic of secondary microgranular cherty
quartz intergrown_with wispy montmorillonite * chlorite. Anastomosing
and branching very narrow veinlets that cut across the sample are filled

with fibrous pale brown stained birefringent clay (?montmorillonite).
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Although this sample has undergone substantial
devitrification and selective albjite-quartz-chlorite-clay alteration,
it is not at all mineralised. Rather poorly preserved relict textures
suggest a partly lithic fragmental (or autobrecciated)} parent type,
containing sparsely porphyritic once-glassy volcanic material of inter-

mediate primary composition.
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A. BLACKMARSH ROAD WINDOW
Sample No. 18701
Rock Type. Altered and partly oxidised (weathered) vitric

tuff containing abundanﬁ crystal and lithic

fragments from an acidic veolcanic source.

Hand Specimen A mottled pale grey and pale red-trown, partly

oxidised and stained fine grained sample containing abundan:t medium
grained white ?crystal sites and fewer dark grey sites. The rock also
contains sparse coarse dark grey ?lithic fragments. Staining for X-

feldspar gave positive results mostly for the fine grained matrix fraction.

* Thin Section. Unsorted fragmental texture is well preserved

in this pyroclastic rock, in spite of substantial argillic alteration
and partizl oxidation due to near surface weathering. The szmple contains

about 20% of broken angular crystzl detrig, most of whisch iz in the size

rance 0.1 mm up to 0.5 mm across {fine to medium sand size). Subordinate

p=

ithic fragments which account for less than 25% of the angular andé brcken

debris ziso generally do not excsed 5 mm across., The crystel debris

includes very dominant angular ané brokzn guariz chips and common prismatic
phenocrysts and cleavage fragments of K-Zeldspar partly degrzdad to low
birefringent yellow-brown o#ide-staineﬁ clay- Ragged and delormed sites
cf Qispy biotite flakes now are partly convérﬁed to inﬁerlaye:'sericite

and opague oxide dust. The recognisable lithic fragments in;qude once-
glassy coarsely devitrified volcanic types now converted to granular
secondary K-feldspar intergrown with a network of wispy pale green ?mont-
morillonite. Other fragmenﬁs are converted to dense monoﬁineralic chlorite,
and elsewhere are fragments with pooriy preserved relict tex-ures of |
a flow banded parent type. 5till other fragments contain uncriented

Lot

wispy feldspar microlites set in a devitrified matrix of granuiar inter-

grown felsic domains.

In the voluminous rock matrix are preserved

clear relict textures of cuspate and angular glass shards tcgether with

much finer grained broken crystal and 1ithic_debris similar zo that

described above. The glass shards are selectively replaced ty micro-

granular to‘cherty felsic material (mostly ?K-feldspar), which is clear
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of dusty inclusions,and these are set in a "cherty” matrix strongly clouded

by limonitic oxide dust.

The sample retalns clear relict textures of
glass shurds conflrmlng its pyroclastlc ‘origin. It may be classed as
an altered and pa*tly oxidised (weathered) vitric turr containing abundant

crystal and lithic fragments from a porphyritic acid volcanic source.

Sample Nc. 18702
Rock Type. - Altered and partly oxidised (weathered) vitric

tuff, with sparse angular and broken crystal

debris, and rare accessory 7carbonaceocus sedimentary

li<hic fragments and tourmsline.

Hand Specimen & mid green-grey fine grainsd rather massivs

sample thert is cut by several joints coated with black oxides. K-feldspar

:‘:.a;.':lnc Fave very strong positive results.

Thin Seczion. This is a much finer grzined sample than the
previous sample 18701, but yet it retains clear relict textures of abundant.
.cuspate glass shards_aﬁd'angular crystal debris indicating pyroclastic:
origin. ccavse.angular'quartz chips and almost equally abundant defovmed
and degraced mica flakes together account for anout 10% of the total

thin sect on area and are more or less evenly dlstrlbuted througnout

an ext*emely fine gralned partly altered matrix fractlcn The mica

flakes almost certainly once were blotlte, but now are converted to
"se*icite“ and dusty opague oxides. Rare cleavage fragments of K~feldspar
are barely recognlsable, while accessory 11th1c fragments now are converted
to patchy microgranular K-feldspar intergrown with wispy pale green
Zmontmorillonite,. The ubiquitous fine grained cuspate glass shards are
now converted to a microcrystalline felsic mosaic {mostly K-feldspar),
enclosed within a matrix now converted to;wipsy low birefringect argillic
matefial and oxidised ?chlorite. Rare small grains of tourmaline and

carbonaceous ?mudstone are accessory.

The sample has undergone partial oxidation



'and wnathering to batehy aréillic material stained by yellow-brown

limcaitic oxide dust and partly dendrltlc branchlng narrow fractures

and.;qlnts that are coated with almost opagque to red-bBrown oxldes._

_ _ - An abundant tuffaceous component in this fine_ -
grained sample is defined by outlines of abundant glass shards, and
pressnce of angular and broken crystal debris including quartz and minor

K-feldspar. The presence of accessory tourmaline grains ané sparse,

very small clasts of carbonaceous mudstone, however, suggests that a

small proportion of sedimentary material most likely comes from a nearby

terrsstrial source. The rock may be descrlbed as an altered and parely

" oxidised (weathered) v1tr1c tuff with minor angular and broxen crystal

debrig, and rare accessory sedlmentary material,

Samz_e No. 18703

Rock Type. Altered and partly oxidised {weathered) vitric
tuff, with abundant broken phenocrystic feldspar,QUartz
and lithic debris from an acidic volrcanic source.

Hand Specimen .~ . . A mottled medium to rather coarse gralned frag-

mentz]l sample containing abundant whlte ?feldspar crystal sites and

. fewer sparse elongate dark green-grey sites. No K-feldspar was detected

by s:aining.

" Thin Sectlon. ' ' Intense but malnly Selectlve fine grained afgllllc

alteratlon has affected this sample but in spite of this, clear unsorted

fragzantal tuf aceous rel*ct textures are preserved, Angular crysta

'and lithic clasts are represented in approxlmately equal major propovtlons.

and aogether these account for about 30% of the total thin section area.
The crystal debris 1nc1udes abundant cleavage fragments of albitised and
“sericitised" phenocfystic plagioclase, {(from about 0.5 mm up to 2 mm
across), while subordinate sparse angular quartz chips rarely exceed

0.6 = across. A.variety of lithic fragments is represented, including
inte:eely argillieally altered dnce-glasSY flow banded volcanic types,

stron?ly plagioelase4porphyritic once-glassy types (noﬁ largely converted



to gispy.pale yellow'stained birefringent clay), and deformed once glassy

fraﬂments with barely recegnisbale rounded vesicle sites. The fragments

. now are converted to dense wxspy pale yellow-green "sericite" and chlorite

inte grown in a dense, extremely flne gralned cherty "fels*c mosalc.-

ercon gralns are accessory.

Most of the extremely fine grained matrix fraction
comorises intergrown wispy argillic material (birefringent Imontmorillonite
as well as low birefringent clay-?kaolinite}, toéether with wispy "sericite®
(or oyrophyllite etc.), cherty gquartz + albite and degraded chlorite.

Well preserved cuspate angular glass shards now cons;st of & microcranuTar
agoregate of secondary albite % quartz that is clear of the ublqultous

ar¢illic clouding of the enclosing_matrix fraction.

. This sample retains relict texturss of abundant
glass shards and sparse angular unsortad guartz and feldspar crystal and lithic
dektris. ‘It has undergone intense but sslectivs albite-guarzz-clay

alteration and partial cxidation due to weathering, but ma
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vitric tuff, with abundant broken and angular phenocrystic feldspay, GQuar:z

aré lithic debris from zn acidic volcaniec source,

Samzle No. . 18704
Rock Type. ':- : Well sorted flne grazned gquartz- and feluspar—

rlch arenite.

Hané Specimen A massive fine grained mid-grey szmple for
whizh K-feldsPaf staining gave positive results for more or less evenly

dis-ributed grains throughout the sample.

Thin Section. Well sorted clastic sedimentary texture is

clezrly evident in this sampie which has an average grain size of about
0.15 mm (fine sand sized grains) and a grain size range of G.l mm up
to €.25 mm (all within the fine sand size range). The angu1ar detrital
grains account for approxlmately 70% of the total thln sect;on area,

and these include the following in decreasing order of abundance; quartz 30%;
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K-feldspar 15%; degraded mlca flakes 10%; albite 5%, ‘cherty lithic clasts

5%; carbonate 5%; and sparse accessory detrltal gralns of tourmallne,

. futiie; apatite, sphene; and”opaque oxldes, The quartz grains exhlbit"

strong.angular'and broken_ehepes; as do the feidspar cleavage fragments.
Mica flakes are generally bent”end'deformed,rand most of these are now |
pseudomorphed by sericite + epaque oxide dust. Subordinate fiakes now
are replaced by dense pale green chlorite. The lithic clasts comprise
very fice grained types that are monomineralic cherty quartz, or else'.
contain cherty guartz throughout which is developed abundant Carbonaceous
dust. Accessory tourmaline includes pale olive green grains as well

as variegated and zcned gfains with blue centrally and pale olive green
peripherally. Sparse scattered cerboﬁete grains appear to be partly.
detrital and partly are finely polygonised, end most have narrow marQins
of dense red-brown limonitic oxides indicating a fai:iy iren-rich

composition for this phase.

The meagre rock metrix fraction comprisss wispy
sericite, chlorite, guartz, patchy limonitic oxides and low bireZringent

- T

clay (kzolinite).

well sorted clastlc sedimentary taxtures is

cha*ac;erlstlc of tn*s fine grained quartz-rlch arenlte which has unaergone

" moderate patchy alteration and oxidation due to near surface wea*herlng.

Sample No. 18705

Rock Type. Well sorted fine greined guartz-rich keakiy

carbonaceous arenite.

Hand Specimen ’ A compact massive flne gralned mid-grey coloured

sample for Whlch K-Feldspar staining gave weak positive results for more

or less evenly scattered small angular grains.

Thin Section. This is a ﬁery well sorted fine grained clastic

sedimentary rock similar to the previous sample 18704. It contains in

the order of 70% recognisable angular detritel grains that range in size



from 0.03 mm to 0,25 mm (very fine to fine grained sand). The average

g*aln size for the sample is about 0.13 mm (fine gralned sand size).

An appr xlmate modal compos;tlon for the sample 15 as follows; quertz'

' 30%g-de*3rmed and degraded mica flakes 20%; plag;oclase 10%; clouded

K-felds::: 10%, accessory gralns lncludlng 11th1c clasts, tourmalxne,
apatite, rutlle, sphene and zircon. The quartz grains and feldspar
cleavage fragments have strongly angular shapes, while mica flakes ere
bent, deiormed and degraded. The latter noﬁ mostly comprise sericite
clouded -y opague ?oxide dust, while elsewhere are flakes that are now
convertesf entirely to chlorite. Sparse flakes retain brown pleochroism

of a bictite parent. The accessory llthlc clasts include very £i ine gralned

a*bonaceous mudstone, carbonaceous 51ltstone and extremely fine grained

cherty cu artz-rlch types.

Once again there is a minimum proportion of
rzzk meTrix present, and this consists of a secondary assemblage amongst
~e phaszs chlorite, guartz, ;etchy carbonate, ser
ccncentrziions of carbonaceous dust. The sparse small patches of carbonate
ferm discrete clusters evenly & igtributed throughcut the sample. The
accessory phases inciude tourmaline grains of various celours including

weazkly rlzochroic olive green, and blue—-green types. Zircons are clongats

prismatic shaped crystals.

This sample may be simply identified as a well

sorted fine grained quartz-rich, weakly carbonaceous arenite. -

Sample k2. : g 18706
Rock Typz. _ Partly argillically altered and carbonated

vitric tuff, with abundant small angular quartz
chips.

Hand Specimen A mid-grey very fine grained compaet massive

sample coitaining scattered medium grained pale grey ?crystal sites.

K-feldspar staining gave strong positive results,



Thin Section. o This is an extremely fine grained sample that

consists largely of a microcrystalline felsic mosaic throughout which

i_ are scattered small angular quartz chips and wispy deformed mica flakes.

The quartz ChlpS and mica flakes rarely exceed 0.1 mm across. Barely
'*ecognlsable are polygonlsed and devltrlfled flne gra ined flow bandéd
acidiec volcanic clasts, that are now ‘converted to a mlcrocrystalliﬁe
guartz-K-feldspar intergrowth with narrow tands of extremely fine graihed
wispy clay defining the lamination. Vague cutlines of previous ?féldspar
cleavage fragments also are pseudomorphed bv a microgranular quartz-K-
feldspar intergrowth % patches of clay clouded with dusty inclusions.

By far the majority of the sample, however, contains ubiguitous vague
outlinés of cuspate glass shards now devitrified to a cherty quartz -
K-~feldspar intergrowth (see staining of.off:ut), and these are enclosed
within a matrix that is relatively rich in pale brown clouded and dusty
hirefringent argillic material (?montmorilicnite}). AiIso present throughout
the matrix of this sample are numerous irrszular vein-like :atches of
czrbonate. AcCcessory opague oxi é grains nsw

gohene * blue anatase,

Severzl narrow veins that cut acrcss this rock
zontain granular quartz, carbonate and small anhedral patchnss of & red-

Lrown 1sotroplc pPhase that is most likely iron- rlch’snualer~* * This

p.ase also is present in trace proportions throughout the woluminous
shard-rich matrix.

The sample gives a strong positive K-feldspar
tain, and also contains ubiquitous poorly preserved outlines of glass
shards. It may be described as a partly arclllically 2ltered and carbonated

vitric tuff with abundant small angular Qua::z chips.

sample No. _ 18707

Rock'gxpe; ' Altered vitric tufZ with sparse crystal chips

from an acid volca11c source and minor mixed

sedlmentary mater



Hand syecimen A fine grained massive mld grey sample with

a narrow red- brown oxldlsed and weathered selvedce. .K-feldspar stalnlng
gave p051t1ve results for the majority of the fine grained sample. Very

slow reaction with co;d dllute=HC1 lndlcates the presence of mlnor_Calcite.

Thin Section. Sparse‘éngulaf and broken crysﬁal debris which
accounts for about 5% of this sample, includes dominant chips of gquartz,
common :louded.K-feldspar chips, subordinate cleavage fragments of weakly
sericitised and albitised plagioclase and deformed mica flakes that are

now converted to seficite; " The crysfal debris ranges up to a maximum

size of 0.35 mm, but most is less than 0.15 mm across. Accessory crystal
debris inéiudes small opaque oxide crystal sites that are now.convefted
largély to mickogranular sphene, and minute zircon crystals, while accessory
lithic clasts comprise extremely.fine grained, sﬁrongly carbonaceous

mudstone. Very rare chips of plecchroic variegated blue a&nd brown

‘teourmaline 2lso are accessory.

THE voluminous, very £ine grained rock matrix

[Er-iy
in which the crystal debris is 'suspended', comprises an almost cryp:c~
c*ys talline felsic aagregate with abundant K-feldspar (see st aining oi

ochut), throughout which ars developed large irrscular shaped patches

- -7

. of fine grained secondary carbonate. Also present are w1spy fibrous

argillie aggregates of ?Pmontmorillonite + ser1c1te. Very vague outllnes

in this fraction suggest the presence of previous cuspate and angular
glass shards. : '

The extremely fine grained partly carbonated

and partly argllllcally altered nature of this rock precludes its accurate
identification. The presence of rare carbonaceous lithic clasts and
accessory tourmaline chips, however,'suggests a clastic sedimentary
contribution, but the distinct positive stain for K-felds?ar and vague
outlines of volcanic glass shards suggests that the majority of the sample
is tuffaceous. It may be tentatively identified as an altered vitric

tuff with sparse crystal chips from an ac;dlc volcnalc source and minor

‘—'———.__________,__-——-——-——-——-—-.__.___...._

mixed sedimentary material.



Sample No. ' 18708

Rock Type. - 'Partly altered crystal'?vitrié tuff with abundant
i ' ' material from an acidic volcanic source, and

*a minor clastic sedimentary contribution.

Hahd Specimen " A massive medium grained sample céntainihg
very abundant white ?crystal sites, and fewer dark grey crystal sites,
sét in a very fine grained.green~grey matrix. Patchy yellow-brown

limonitic oxide stzining is due to surficial weathéring effects. K-

feldspar staining cave strong positive results.

Thin Section. 'Angular crystal fragments are a dominant textural

feature of this_sample in which they account for approximately 40% of

the total thin section area. These crystal sites mostly are within the

size range 0.2 nm t2 0.4 mn (medium sand sized particles), but sparse
altered sites up o 0.7 mm 2150 are present., Quartz and glterad feldspar

cryvstal sites are zrasent in approximately egual mas2r proporitions, and

guartz grains mostly are angular with geveral magmaticzlly rounded and

entayed grains., On the other hand the altered feldsszar crys: .
includes subhedral zrismatic-shaped éites, but mos:t are angular or irregular.
Also present are abundant sites of deformed and altered biotite flakes

which are aligned subpafﬁllel-to a weak 1éyering. Accessory debris

includes quite large euhedral zircon crystals, opaque oxide grains now
converted to sphene dust, rare grains of apatite and tourmaline. Rare,

very well rounded sites filled with cherty quartz equally may be filied-in

vesicles or polygonised organic material (?radiolariz).

Feldspar crystzl sites are selectively converted

 to dense "sericite" (or pyrophyllite, paragonite etc.), while only a

little biotite remains in sites that are largely converted to green
birefringent interlayer chlorite-"sericite". As in previous samples
there are poorly preserved outlines of possible glass shards in a matrix
dominated by an exceptipnaily fine grained, almost cryptocrystalline
K-feldspar rich mosaic enclosing verj small patches of “sericite" and

"chlorite"™. Partial staining by limonitic oxides due o weathering has

‘selectively affected altered feldspar and biotite crystal sites.



Bt R L

This saﬁple may be'rather tentativeiy identified

as &n eltered crystal/vitric tuff, especialy since it contains a fine
grazined K—feldsper-rich matrix with vague relict textural nvidehce of
gle=s sha*ds._ The presence of accessory ?detrital tourmaline, and organlc
remalns however, most llkely 1nd1cates the presence of a minor m_xed

sec-mentary component.

Sarcle No. : 18709
——————.
Rockx Type. . Weakly banded carbonaceous "chert" with sparse

microfossils, that is partly derived from a
reworked K-feldspar-rich acidic volcanic or

tuffaceous source

Hani Specimen _ An extremely fine grazined dark c¢rey, ccmpact,

" n'r‘y" masgive sample, that is cutr by sevarzl narrow joints ccated

-

itn limonitiz oxides. K-feldspzr staining gave strong pesitive ressul<es.

o

Thin Section. In contrast to the previous sample 18702 there

is =z crystal debris rezresented in this extremely fine grzined sample.

A wszk seclmeneary layer ng is evident however, due to progressive decrease

in size and proportlon of carbonacecus pavtlcles that are "suspended”

in an otherwise featureless, almost cryptocrystalline "cherty" or felsic
mass, intergrown with sparse wispy unoriented flakes of "sericite" (or

illi:e'etc.). Alsq presant in this rock are sparse small (about 0.1

mm across), very well rounded sites that are filled with microgranular

polvconised guartz which is clear of the ubicuitous dusty carbonaceous

clouiing of the encleosing host rock. These sites almoat cevtalnly

- repr ssent microfossils (00551b1y radiolaria}.

In contrast with the large proportion of opague
v*:naceous dust and re‘ict textures of microfogsils, the voluminous
cherty or "felsic" rock matrix, which accepts a distinct K-feldspar stain,

almcs: cer;alnly consists of reworked, Once—glassy tuffaceous particles

fror an acidic veolcanic source.



Aithough this sample is extremely fine gralned,

it m2y be identified as a weakly banded carbonaceous "chert"™ with sparse

m1c*ofossxls, that is partly derzved from a reworked K—feldspar -rich

acicéic volcanic or tuffaceous SO!.‘_I.ICE.

B, _ UPPER RIVER ROAD WINDOW
Samsle No. _ ©o 18722
Rocx Type. o .Partly altered and polygonised vitric tufl

with sparse small crystal chips from an acidic

volcanic source.

HanZ Specimen An almost white, extramely fine grained compact

- el

maszive sample for which K-feldspar stzining gave positive results sxcspt

for several narrow branching veinlets. Yellow-Zrown limonitic oxides

stalin exposed and discontinuous joint surfaces.

Thin Section. . Distinct relict outlines of wispy branchins

and cuspatg glass shards_are'preserved throughout fhis sample. Theée
are not flattehed or welded, and now are pseudomorphed by polygonised
felsic aggregates that are mostly K—feldspar {see stalnlng of offcut)
+ albite. The relict shards are enclosed within a dense fine gralned

to almost cryptocrystalline cherty mat that is clouded by abundant dusty

' afgiilic and-opaqué inclusions. Sparée broken crystal debris (up to

0.8 om acroés), suspended in this voluminoﬁs shard-rich matrix, includes
angular cleavage fragments of clouded K-feldspar, albitised plagioclase,
and relatively fewer of quartz. Also present are dense patches and trails-
of céusty inclusions marking previous sites of deformed biotite flakes

while clusters of sphene granules replace previous titaniferous opague

oxiées.

Trace preportlons of small euhedral shaped

crys al sites that are now filled with almost onaque to red- brown

translucent llmonltlc oxides once most 11kely cortained sulphides, but



narrow discontinuous fractures also coated with similar sxides almost

cer=ainly once contained iron-bearing carbonate since suzhedral rhombic

' crystal shapes are well preserved.

The ubzqultous well preserved lict' textures
of ~1ass shards in this sample clearly indicate its vitric tﬁffaceeus
or:;ln. T It contalns sparse angular and broken K-feldspzr, albite and
quzrtz crystal debris derived from an acidic volcanic sourze. The rock

[E-RRAE )~

2z undergone polygonisation of the extremely fine grainzd felsic shard

mzzsrial, and partial argillic clouding of the remaining cherty matrix

frzztion.

Saxzle No. 18723

Roziz Tvpe. - Partly altered zand finely polvcorised (or devit-
rified) witriz wuff containing zozrse angular
feldspar and guartz crystal dsiris.

jans Specimen A massive vary fine grained "crhariy® pale brown

serzle for which K-feldspar staining cgave weak positive rzsults. Micro-

-

scuulc c*ystal 51tes g;ve strong 9051t1ve K—feldspar staining results.

Thi=n Section. Unsorted fine grained crystal &sbris accounts

for only about 3% to 5% of the present thin section aiea, and most is
less than 0.3 mm across. Most of thls fractlon 1nclude= a2lbitised plagio-

clase cleavage fragments and almost equally abundant quarzz chips, with

"subsrdinate angular chips of K—feldspar. Accessory barely recognlsable

razced crystal sites that once contained deformed biotizs f{lakes now

conzain aggregates of a very fine grained pale green bl*A‘Vingent layer

- -

silica ate phase intergrown with dusty opaque °ox1de5. 0**9' recognisable
relict textures inlcude minute vesicle sites that are rizzmed with green
birzfringent argillic products enclosing microgranular azsgr egates of

secondary guartz.

The broken angular crystal debris is suspended"

in & very abundant matrix 1n which are well preserved ouzlines of ublqultous
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wispy cuspate volcanic glass shards. As in the previocus sample the shards

are not garticularly flattehed br_"welded";_énd are selectively replaced

by a finely pelygonised félsic mosaic includinq abundant K?feldspa; {ses
sﬁaining of offcut). The shards are outlined by exceptionally fine grained
ﬁale'gfeén biréfringent argillic material, énd a similar'product fills .
smali rounded ﬁesicle siteé{ hare.irregular shaped'lithic fragmenté

that lack relict textures are pseudomorphed by an intergrowth of guartz,

K-feldspzr and pale green birefringent clay (?montmorillonite).

Very narrow branching veinlets contain micro-
granular quartz, while later patches and veinlets contain anhedral
aggregates of carbonate. Rare small disseminated euhedra of pyrite have

narrow margins of red-brown limonitic oxides.

The sample may be accurately identified as
a partly altered vitric tuff, since relic:t textures of abundant glass
shards are well preserved. In addition the sample contains sparse broken

feldspar and guartz crystal debris from an acidic volcanic source.

Sample No. ' _ 18724

Rock Type. o Partly weathered and oxidised, partly argillically
altered unsorted lithic tuff, containing material

_ from a trachytic to rhyolitic volcanic source.

Hand Speciﬁén o A distinctly f;agmeﬁtal'sample containing

scattered fine grained elongate.but irregular shaped pink lithic fragments
(up to 1.5 cm long) and fewer dark green deformed fragments, set in a _
fine grained mid-grey colouréd matrix. K-feldspar staining gave positive

results for the pink fragments and smaller ?crystal debris.

~ Thin Section. A variety of unsorted lithic/crystal debris

is represented in this tuffaceous sample. Lithic'fragments account for
about 25% of the total thin section area, while broken angular crystal
clasts occupy a further 15%. The remainder of the sample is a very fine

grained partly altered felsic matrix. Individual lithic fragments exhibit
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‘angular and irregulér to deformed shapes ang include the following typeé;

microporphyritic trachyte, with pfismatic albite microphenocrysts set

in a matrix of magmatlc flow oriented albite microlites % K-féldspar; 

‘once glassy mlcroporphyrltlc types w1th sparse skeletal to subhedral -

plagloclaSe mlcrophenocrysts and sparse feldspar microlites set in an

- almost cryptocrystalline heavily ciouded K-feldspar-rich groundmass;

once glassy volcanic types similar to the latter, but with abundant small
rounded vesicle sites now filled with wispy green birefringent layer

silicates {(?montmorillonite * green "biotite"}; “cherty" felsic tuffaceous

‘tvpes with sparse ahgular plagioclase crystal debris; and once-glassy

devitrified fragments that now comprise a K-feldspar-rich mosaic clouded
by fed-brown hemaﬁite dust (most likély the pink lithic fragments of .
the hand specimen) ; while other deformed fragments now consist largely
of wispy pale green birefringent clay. The cgzstalzfragments include
cozrse albitised &nd partly sericitised piagioclase phenocryst debris

23 well as glomerogporphyritic aggregates of this phase {up to 2 mm across),

subordinate angular ant broken quartz chipe {mostly less than 0.8 mm

ﬂ’

z0Ss), as well as daformed and completely zitered sites of previou

maiic heno ryst cd#bris. Such sites now ars filled with wispy birefringent

_—

reen oxidised chlerite, pale green birefrincent clay (?montmorillonite)

1"}

felsic microgranular aggregates. The voluminous rock matrix retains
vague outlines of relict glass shards but con51sts largely of a chevty
Zelsic mosaic intergrown with patches of chlorite, clay (including

"sericite”™ and yellow-green ?montmorillonite), as well as accessory patches

of sphene, and oxidised ?carbonate.. Elsewhere are small patches of red-

trown oxides that appear to pseudomorph previous accessory sulphide grains.

The sample may be described as a partly weathered
and oxidised unsorted lithic tuff containing a variety of crystal debris
and related lithic fragments from a trachytlc to rhyollblc acidic volcanic

source. Alteration is mostly selective rather than pervasive, and comprlse=

an argillie-quartz-chlorite assemblage.



15,

Sample No. 18725
Rock Type. S  Silicified and partly argillically altered,’

str0pgly porphyritic and vesicular quartz trachyte.

Hand Speéimen N : A paie red-brown fine grained sample containing'

numerous evénly distributed medium grained pale g¢rey ?feldspar crystal

sites as well as fewer dark green-grey mafic crvstal sites. K-feldspar

staining gave strong positive results.

Thin Section. In contrast to the previous tuffaceocus samples,

the present rock is a distinctly porphyritic and once-vesicular volcanic
igneous type. Conspicuous subrounded to irregulzr and branching vesicle
sites now are filled with aégregatés of granular secondary quartz wifh

a grain size mostly'about 0.3 mm to 0.6 mm across. The vesicle sites
account for about 15% of the total thin section zrea, and mostly these

are 0.5 mm to 1.5 mm across. & further 15% of zhe sample compiises suhedral

to subhadral phenocrysts and glomeroporphyrifis zggrecates of albit

vellow-green birefringent laver silicate {possi:ilv oxidised chleorite,

or interlayer chlorite,/biotite). The shapes oI sszveral malic crystal

sites suggest the presence of previous biotite and most likely an ampnibole.
The vesicles and éhénoéfysts afé set in.an abunézant gfoundmaés fracﬁion,

the texture of which is dominanted by a dense mat of clouded albite
micxolités {mostly less than 0.1 mm long), enclesed within a polygonised
mosaic of ihtergrown quartz, and.K-feldspar {average grain size of about
0.3 mm). The K-feldspar'domains are clouded by dense red-brown hemétit

dust responsible for the pale red-brown colour of the hand specimen.

Apatite, zircon and sphene are common primary &zcessory phases.
Patchy selective alteration in the groundmass

chlorite/bictite (or oxidised chlorite). Patches of wispy argillic
alteration within albitised plagioclase phenocrys:ts also comprises a
pale green birefringent laver silicate - possikly montmorillonite,:wispy

colourless "sericite", and minor low birefrincent Zkaclinite.
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Distinct relict vesicular textures and the

presence of numercus felsic and mafic phenocrysts and aggragates, as

well as the decussate microlitic groundmass texture of this rock attest

to its igneoué origin;_ It may be ten;atlvely 1dent1fled a3 a silicified,

partly argllllcally altered strongly porphyrltlc and vesicular quartz

'trachyte.

Sample No. 18726

Rock Type. - - Partly altered and devitrified ash flow (vitric)

 tuff, containing poorly defined pumiceous,

flow banded and unwelded vitric tuffaceous
lithic fragments and crystal detris from an
acidic volcanic source.

Bznd Specimen A fine g¢rained pale brcwn sample containing

numerous medium grained pink feldepar phenocrysts in poorlv defined zands

or layers, as well as vague outlines of possible lithic frazzments. E-

"'h

eildspar staining gave strong positive results,

Thin Section. ~ - . = The present tuffaceous sample is somewhat banded

or laminated, and elongate crystal and lithic fragﬁeﬁts generally are
oriented sﬁbparallel to this direction. It contains in ths order of

15% of crystal debris and a further 15% to 20% of lithic Eragments;

The crystal material has an ~average grain 512e of about 1 zm, and includes
cleavage fragments and phenocrysts of weakly zoned plagzoc;ase that is
lightly dusted with sericite while elsewhere are sparse crvstals of K-
feldspar (microcline). Also'present is accessory phenocrystic guartz
debris, several crystals of which exhibit bipyramidal shagzes of a previous
high temperature form. Other_quartz grains are angular brcken and partly
polygonised. The lithic debris in this sample is poorly delined. It
includes blocks of flow banded, once glassy ?flow banded aqd ?vesiclar
rhyolitic material, up to about 5 mm across, that is now rz tly represented

&

by a polygonised felsic mosaié interlayered with very fine grained wispY

pale brown to green argillic material. Also present, are lithic fragments

or lenses more than 1 cm across, that retain well preserve:i relict textures



of cuspate glass shards, wispy feldspar microlites, and coarse phenocrystic

plagioclase. The latter occurs in aggregates (up to 1.5 mm across), certain

_ crystals of which appeaf to be bfoken or shattered in situ.

The rock matrix in whlch the 11th1c and crystal
debris ig set is extremely flne gralned and encloses outlines of rather

pocrly defined glass shards, as well as very fine grained crystal and

“lithic debris. Most is represented by a very fine grained cherty mosaic

with abundant polygonised K-feldspar (see sualnlng), and trails of pale
brown stained wispy birefringent clay * oxidised ?chlorite %t Zmontmorillon-
ite. Several clusters of very small secondary barite grains are located

in partly altered plagioclase phenocrystic debris.

Partial welding and flattening of glass shards
and purice Iragments has produced an apparent digcontinuous lamination
in zhis sample. The suparallel elongage fragments and crysitsl clastis
have prsduced a partly eutaxitic texturs. The rock mav be described

as parzly altered and devitrified ash-Iflow {(vitrig) tuff,

Basin
C. 2ARRFE-ROAD WINDOW .
Sample XNo. ' 18748
Rock Tyoe. N L Intensely argllllcally altered guartz- and
feldspar-porphyrlt1: acidic volcanic rock,
most likely of rhyolitic primary composition.
Hangd Spscimen A somewhat massive very fine grained pale pink-

brown sample, containing sparse small voids partly lined with red-brown

limonitic oxides. No K-feldspar was detected by staining.

Thin Section. - This is a sparsely porphyritic acidic igneous
rock in which phenocrysts comprise approximately 5% to 7% of the total
thin section area. Qﬁartz predominates slightly over altered feldspar
phenoeryst sites, and individual quartz'phenocryéts reach.l.3 mm across
and have evhedral to subhedral énd slightly embayed shapes. Quartz micro-

phenocrysts {only about 0.3 mm across), commonly exhibit dipyramidal
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shapes and have narrow but irregular rims of epitaxial groundmass guartz
added in optical contlnulty with the host crystal. No feldspar remains

as such in the sample, but recognlsable prlsmat shaped crystal 51tes

'.and glomeroporphyrltlc aggregates reach 5 mm across. Rare very small

crystals of sphene and zircon are accessory. By far the majority of

_the sample however, includes a devitrified and pslvgonised aggregate

of guartz and intergrown argillically altered feldispar crystal sites

wizh accessory small patches of sphene dust. Polvgonised cuartz patches
which are clear of inclusions and have irregular shapes (mainly about

0.2 mm across) may represent ubigquitous small relict ?vesicle sites.:
Also preseﬁt are sparse small spherulites consisgting of radiating guartz-

rich aggregates slightly clouded by sericite "dust”.

Argillic alteration of the rock is intense

and mainly selective. The feldspar phenocryst sizes, as well as feldspar

]

izes throughout the rather coarsely devitrified or polygcnised groundmass

frzction now are converted to very dense monominsralic fins grained

HN—

H

garicite" ({(or opyroohyllite, paragonite, illite szz.}. Srarse smzll
veids have irrecular shapes and are partly coated with yellow-brown
limonitic oxides afinarrow wavy Sractures contain wispy sericite sta inagd

[y =%

by Ilimonitic oxides.

Intense argillic alterztion of this sample
has produced a simple quartz-"sericiﬁe" {or pyrozhyllite exec.) secondary
éssémblage, and no_feldépar remains as such. Well preserved relict
textures, howeve;, spgéest a sparsely gquartz- énd.feldspar~porphyritic

volcanic parent of acidic (most likely rhyolitic) primary composition.

Sample No. . 18749
Rock Type. | Intensely argillically zltered and partly

silicified lithic ?tuf containing material

from a quartz-porphyritic acidic volcanic source.

Hand Specimen f A mottled fine grained pale red-brown to mid-red-

brown sample containing vague ocutlines of unsortsd irregular shaped lithic

fragments up t© 1 cm across. The rock is heavily stained by red- and



yellow-brown limonitic oxides on exposed surfaces. K-feldspar staining

procved negative.

Thin Section. ' Intense 5111c1f1cat10n with very fine graxned

cherty to mlcrOcrystalllne rec’ystalllsatlon and assoc1ahnd intense patchy

arzillic alteration has affected this rock, and euhedral up ‘subhedral, . -
as well as shattered and broken quartz phenocrysts are ths sole remaining
clzzr re”ct ignecus textural features. Vague outlines of rare prismatic

kzped c*"~tals most likely merk the sites of previous feidspar micropheno-

crysts. Outlines of possible lithic fragments are not at all well defined.

_ Alteration of the rock is intenze nd a simple
quartz-"sericite" (or pyrophy111te, paragonite etc.) asserb lage is now
recresented. These phases are present in approximately ezual major
preoortions, with anhedral clusters of microgranulaf guartz intergrown
wizh dense irregular shaped pztiches of "sericite". Many =£ the guartz

p&zches r

m

tain impinging small spherulitic domains of radizting guartz

e
[P

il

suggest devitrification ¢f a once-glassy volcanic neszz lithology.

L=

sswhere are finely polygonized domains thai suggest mincr recrystallis-

- -

ation.

Parzizl oxidation due to near surface weathering
has produced a network of branching fractures that are heavily coated
with red- and yellow-brown limonitic oxides. Accessory dense irregular

shzped pa+ches of almost opacue to red-brown limonitic oxides equally

could represent sites of previous iron-rich ?carbonate or ?sulphides.

The exact primary composition and finer textural
feztures of this rock are obscured BY its intense argillic alteration,
silicificztion and partial oxidation. The presence of vague lithic
fracment outlines, as well as.recognisable quartz Phenocrysts {unbroken
eunedral crystals and crystals that appear to be shattered in situ),

suggests an acidic tuffaceous or even an autobrecciated fiow origin for

the sample.
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Sample No. - _ 18742
Rock Txge. S Sparéeiy porphyritic flow banded rhyolite

containing rare xencliths of weakly carbonaceous

sericite-rich quartz siltstone.

Hand Specimen A mid purple-brown fins grained ?flow banded
sza=ple containing scattered medium grained pale grey {(gquartz) and pink
fzldspar) phenocrysts. Staining for K-feldspar gave very strong positive

results.

Thin Section. This is a éparsely porphyritic wleanic flaow

roék containing approximately 15% of phenocrysts that are mostly within

the size range 0.4 mm to 1 mm, The phenocrysts include approximately

ezuzl major proportions of guartz and fsldspars, 25 well as rare altered
mzilc and opague oxide microphenocryst sites. Ths Quartz phenocrysts compriss
evnedrz]l bypyramidal crvstals, and similar crystals with short prism

zs, as well as magmatically,; very well roundes crystals with distinct
erzavments. On the ot=er hand the plagioclase crystals are subhedral
prisimétic shapes and include individual crystals as well as glomeroporphy-
rizic aggregates. These are albitised and lightly sericitised. Incidental
xenolithic inclusipﬁs of host rock include very fine grainéd ﬁeakly'

cerhonaceous sericite~rich siltstone.

The groundmass of this sample clearly ﬁas_once—
glassy, but now consists of a polygonised or devitrified felsic mosaic
ri:h in quartz'and K—feidspar {see staining). Narrow wavy flow bands
arz defined by abrupt changes in proportions of these phases. Minute
microlites are present in the bands relatively rich in clouded K-feldspar,

but these are 1acking in the guartz-rich bands.

The rock is cut by narrow branching veinlets
that are filled with almost monomineralic microgranular gquartz, while
several wavy narrow fractures are filled with dense fine grained wispy

sexicite.
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Porphyrltlc and flow banded textures are clearly

defined in thls czmple, Whlch may be described as a sparsely porphyritic
flow banded rhyolite, contalnlng rare xenoliths of weakly carbonaceous

sericite-rich quartz siltstone,

Szmple No. 18743

Rock Type. Partly oxidised (weathered) devitrified and

partly altered unsorted lithic tuff, comprising

debris from an acidic volcanic source.

Hznd Specimen A mottled and possibly fragmental fine grained

mid grey to dark crey sample with pale red-brown patches. The sample
cocntains nﬁmerous small irregular shaped voids, and reé-brown limonitic
cxides have siainsd exposed (weathered) surfaces. K-Zeldspar staining

putlines scattersi irregular shaped lithic Zragments.

T~in Section. ' Unsorted lithic fragmentsl taxtures are character-

$-
in

zic of this tuiifzceous sampTe, and occupy about 30% cf the total thin
sz-tion ares. Thsse have angular to highly irregular shapes, and exhibit
a variety oi relazed textural types such as flow banced weakly vesicular
and porphytitic. All are ﬁery fine grained and most 11ke1y once-glassy,
but now are represented by a devitrified felsic mosaic rich in K-feldspar

(see staining of offcut). Porphyritic types contain stout eunedral

- prismatic crystalsz and glomeroporphyritic aggregates of weakly sericitised

plagioclase and Iswer crystals of subhedral dlpyramldal gquartz. Also
present are sparse angular and broken crystal fragments including plagic-
clase,quartz and subordinate K-feldspar. All this debris is set in a
voluminoqs very fine grained cherty or felsic matrix comprising dominant:
secondary albite, and quartz;with.patches of fine grained green oxidised
chlorite. Vague outlines show the presence of much smaller lithic debris

similar to that dsscribed above, as well as possible glass shards.

Euhedral rhomb shaped voids coated with limonitic
oxides once may have contained ?arsenopyrité, while elsewhere the wvoids
are hlghly irregular shaped but also coated with déxk'brown to red-brown

limonitic oxides. Discontinuous narrow branching fractures also are
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ccated with dark brown limonitic oxides.

ThlS sample may be Smely descrlbed as an unsorted
lithic tuff contalnlng a variety of angular fragments from a rhyolitic
volcanlc source. The rock is devitrified, partly altered and later oxidised

and weathered., It contazins evidence of previous minor sulphide mineral-

sztion.

Sanple No. : 18744

Rock Type. Substantially altered and partly oxidised
(weathered) unsorted lithic/crystal tuff,
containing a wvariety of fragments from z guartz-
porohyritic ?rhyolitie, trachytic and vitric
tufZaceous source.

12nd Specimen A partly oxidised pale yelliow-brown stzined

fire to medium grained sample, enclosing irregular shaped dark green-grey
pazches up to 1.5 cm across. The rock contains numerous small (weszthered-

out) voids. K-feldspar staining proved negative.

Tnin Section. ' Fragmental (pyroclastic) relict textures are

well preserved in this sample in spite of its intense alteration. Highly

irregular shaped deformed and altered lithic fragments are characteristic

together with subordinate, but_nevertheless common, ungorted angular

and broken phenocryst debris. The poorly defined lithic fragments range
in size up to more than 1 cm across, and.this material accounts for about
60% of the total thin section area. Crystal fragments comprise about

20% of the sample and range in size up to more than 1.6 mm. A variety

of lithic types is represented, including once glassy quartz and plagio—
clazse porphyritic material, as well as once-vesicular fragments in which
the abundant groundmass is converted to dense fine grained chlorite,
oxidised chlorite and/or pale brown fine grained birefringént.?montmorillon—
ite. Other fragments retain albitised microlitic trachytic textures,
while still others have ragged shapes marked by red-brown hematite dust

defining narrow ?magmatic flow bands. 5till other fine grained fragments
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retain vague outlines of previous cuspate volcanic glass shards. On
the other hand, crystal debris includes almost egqually abundant quartz
and plagioclase. Wwhere enclosed within rims of host groundmass material

these crystals retain subhedral to slightly magmatically rounded shapes, .

“but more commonly the crystals are angular and broken or élse shattered

in situ. A very poorly defined rock matrix is very fine grained and

in certain domains it retains vague outlines of small pumiceous fragments
and glass shards. This fraction now consists of a cherty felsic mosaic
intergrown with ubiguitous fine grained chlorite flakes and clouded by

limonitic oxide dust.

This sample may be described as a substantially:
altered and partly oxidised unsorted lithiec/crystal tuff containing a
variety of fragments.frcm a guartz-porphyritic ?rhyolitic, trachytic,

and vitric tuffaceous source.

Sample No. 18745
Rock Type. Distinctly banded coarse to very coarse grained

quartz-rich lithic arenite/guartz-bioctite-rich
siltstone that has undergone partial oxidation

and effects of near-surface weathering.

Hand Specimen A conspicudusly banded sample comprising a

coarse grained partly oiidised p&le vellow-brown-stained layer with a
sharp boundary against a fine.grained pale grey (?weakly carbonaceous)
band interlayered with pale brown staihed, equélly fine grained bands.

No K-feldspar was detected by staining.

Thin Section. The conspicucus banding in this sample is marked

by a sharp boundary between adjacent coarse grained and fine grained
lithic types with clastic sedimentary textures. The coarser band is
a rather poorly sorted lithology with an average grain size of about
0.6 mm (coarse sand sized grains) but with abundant lithic and crystal
debris reaching 2 mm (very coarse sand). Recognisable clastic grains

account for approximately 55% of the total thin section area, and these
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have angular to subrounded shapes. . They in;lude a vériety of'cfystal

and lithic debris amongst the followihg; quartz, partly degraded and
deformed biotite flakes, intensely "sericitised" sites that once may

have contalned feldspar cleavage fragments,and possible mafic crystal
sztes now converted to dense cxldlsed chlorite. There are also numerous
voids. The lithic clasts include strongly foliated and kinked carbonaceus
quartz-rich, very fine grained arenite with various proportions of
carbonaceous dust, very fine grained weakly foliated silty mudstone,

very fine grained {almost cryptocrystalline)} chert, distinctly foliated
chloritic and carbonaceous quartzite, and accessory grains including
partly altered red-brown spinel, titaniferous oxide sites now converted
to clouded leucoxene sphene, and small grains of zircon. All this
material is set in a meagre matrix of dense fine grained wispy "sericite®,
low birefringent clay (most likely kaolinite}, oxidised chlorite and

limonitic oxide dust.

The adjacent fine grained band has a sharp
but somewhat irregular boundary with the coarser band and may underlie
it. In contrast, it is a well sorted type containing about 10% of more
or less evenly distributed silt sized angular gquartz chips (less than
0.06 mm across), and abundant bent and degraded and yellow-brown oxide
stained detrital mica flakes, set in a matrix of exceptionally fine argllllc

products and carbonacecus dust.

The rock may be 1dent1fled as a distinctly

banded coarse to very coarse grained quartz-rich lithic arenite/quartz-—

biotite~rich siltstone, that has undergone partial oxidation and effectis

of near-surface weathering.
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SEQUHEMICAL DATARASE SUMMARY 2B-NOV-1984 Project: ™MT READ . ’ ‘ Fage 1
b
18701 18702 18703 1B704 18707 18722 18723 18724 18725 18726 S
E 3 2 4 2 1 1P} -3 3 Sy TN O . - = p ¢ 4 - = 4
- Elements assayed in percent -
sioz 73.4 74.5 784.2 74,2 &67.4 76 79.1 72.1 70 72.5
Ti02 0.42 0.25 0,35 0.22 0. 346 Q.24 0.2 . .38 0.3 Q.32
AL203 11.3 11.4 12.1 745 12 11.4 : 2.85% 14 14,1 13.7
FE203 2.9 1.8 3.72 1.8 2.564 1.3%9 : 0,97 2 2.58 1.&3
MND - 0,08 0,05 Q.02 0.09 0.1& 0.01 0.03 0,02 Q.01 0,02
MGO 0.43 0.72 1.03 Q.86 1.02 0.35 0,31 0.58 0.74 .58
CAD .03 0.03 0,04 ©1.83 2.6 0.04 0.08 0.07 0.03 0,05
NAZO .12 0,13 1.43 G.t1 2.8é ) 2.9 4,286 3.58 2.36 3.33
K2D &, 9 7.35 3.16 &.05 4.8 4.54 2.6 4.348 &. 25 4,72
P205 .01 Q,04 ¢, 04 G, 05 0.09 . .06 0.4 O.12 . 0.09 0,02 .
LOIX 2.52 2.2 3.18 3.52 4.56 i-A44 0.94 1.91 2,34 1.77
B Q.04 . 0,02 0.03 0.12 0.01 Q.01 0.04 0.01% Q.01 0,02
- Elements assayed in PFM -
A8 1 0.1 .1 0.1 0.1 D.1 0.1 0.1 0.1 1
AsS 2 2 2 27 13 a4 3 2 2 2
Ay 0.01 0.72 .02 0.85 0.01 0.01 0.4 0.01 0,13 25 (
BA 1340 13560 350 13460 1020 700 350 560 40 200 v
. BI1 Fl & 4 4 4 g 4 & 4 4
co 14 5 ] =4 S S <] S & -]
ER 76 18 a8 70 es 32, 4 5 5 44
cu & 10, & 5 3 4 3 3 2 i5
MO 4 4 : 4 4 . 4 4 4 4 4 4
NB 14 14 12 10 i8 12 . 12 10 14 14
NI 12 & ) ié 12 3 5 5 <3 5
FB 120 o8 18 20 24 ’ - 78 . 8 10 é 50
RB iBs 203 120 150 170 115 ) &0 140 140 125
SB 4 4 -8 4 q & 4 [} 8. 4
BE 2 2 2 2 2 2 z 3 2 2
SR i1 11 43 34 &4 29 45 &4 50 74
v 40 160 ) 85 10 10 150 10 10 10 io
W 10 15 - 10 10 10 10 : - 10 i0 40 106
Y 54 56 40 34 34 44 38 40 44 B0
IN 125 &2 ' 52 425 190 18 e 1B 52 27
IR 280 240 295 125 130 495 165 245 225 245
w0
b
p’{ﬁ-
e
e
e
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GEDCHEMIZAL DATABASE SUMMARY 11-DEC-i53& Froject: MT READ Page 2 ;q:
 funy
18515 19617 15618 19817 19820 19821 19622
= mogmeioy = EETIE NG EXE - -0 PP = e I T O TR ST o
- Elements assavyved in parcant -
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’ PANCONTINENTAL MINING LIMITED
EXPLORATION DIVISION
PANCON
Interpretation based on “GRENDL" inversion of -1
early time ond standard time Sirotem data
MT. CATTLEY PROJECT
SURVEY PARAMETERS EL 14/85 - TASMANIA
Medium power Sirotem - '
200m loop size F INTERPRETED BASALT
emote vector receiver in centre of loop '
: . : THICKNESS
Ramp time typically 140 msec
Surveyed March 19- April 10, 1986 by MCSkimming Geophysics
CONTOURS SCALE 1:10000
Contours are interpreted basalt thickness in metres. o!*u%%.i__éoo
200 * 50 - basalt thickness * range in metres METRES
C iled D.Wilso Dat June, 1986 Dwg. N® 36/E/2
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TERTIARY

ORDOVICIAN

CAMBRIAN

Basalt

Interbasalt grits, silts, carbonaceous muds.
Sub -basaltic pink siliceous conglomerate

Limestone ( GORDON LIMESTONE CORRELATE)

Siliceous pink conglomerate, sst, minor slst
(OWEN CONGLOMERATE CORRELATE)

Coarse polymictic (volcanic) conglomerate

Coarse - med. grained arkosic - lithic sandstone, | CORRELATE ?
minor interbedded slst, mudstone

Fine grained slst and shale. Generally laminated

Med. i micaceous wacke, occasionally lithic
mm‘uin or thicrl:yw : —3&:‘::0(3

Chert, cherty siltstones and tuffs

LEGEND

Very fine grained siliceous tuffs

Fine to med. grained qtz-feldspar xtal tuff

Med. grained feldspar xtal tuff
Coarse lithic tuff / volcanic breccia - rhyolitic
Coarse lithic tuff / volcanic breccia - dacitic

Very fine grained aphanitic rhyolite

CAMBRIAN

Qtz - feldspar phyric rhyolite

Feldspar phyric rhyolite

Geological Symbols : BMR System (1978)

Pink feldspar (biotite) porphyry, probably intrusive 3

~—— 7800w _

Rock specimen locality

Rock chip sample locality (for analysis)
Boundary - EL 14/85

Geological outcrop

Geological boundary - position approximate
Geological boundary - position inferred
Unconformity

Dyke

Strike and dip of strata

Trend line showing dip

Anticline - position inferred

Syncline - position inferred

Strike and dip of joint

Strike and dip of cleavage

Strike and dip of bedding and cleavage
Strike and dip of platy flow structure
Stream

Cut grid line ( BRG 135°)

S AMPLE LOCATIONS
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Petrological examination
Lithochemical analyses
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PANCONTINENTAL MINING LIMITED

‘ EXPLORATION DIVISION
PANCON

MT. CATTLEY PROJECT
EL 14/85 - TASMANIA
GEOLOGICAL PLAN
PETROLOGICAL EXAMINATION
& LITHOCHEMICAL ANALYSIS
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