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A memorandum: Basin Road, Gravel Pit Area by W
Herrmann, dated 2 October, 1986.

Report on Sub-Basalt Drilling Program at Mt
Cattley EL 14/85, Tasmania, September/October
1986, Report No 86/35 by W Herrmann.
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APPENDICES

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

the designated exploration
Cattley EL 14/85 has been

of
Mt

No obvious anomalies showing characteristics of VMS­
deposits were obtained. However, weak alteration
within volcanics will be a target of an isotope (0
and S) and whole rock geochemical study with the aim
of determining whether it represents a halo to
mineralised VMS deposits or barren regional
alteration.

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.

The first stage
program for the
completed.

SUMMARY1.
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2.

5. Detailed mapping of the Basin Road "window·.

4. Sub-basalt drilling program (Appendix 2).

INTRODUCTION

been
The

granted on 21/8/1985.
I exploration carried

Only the drilling and the detailed mapping have
carried out during this quarterly period.
others have been reported previously.

1. To determine the thickness of the basalt
cover.

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

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

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

Exploration carried out to meet these objectives has
included:

3. To explore for conductive orebodies beneath
the basalt.

2. To obtain information from the sub-basalt
basement for mapping the lithostratigraphy of
sequences overlain by the basalt.

944005

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 mine 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 enough to effectively explore
the Cambrian sequence underneath the basalt.

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 exploration licence was
The objectives of the Stage
out since then has been:

", -J
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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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3. LOCATION AND ACCESS (see Figure 1.)

The Exploration Licence is located approximately
lOkm southeast 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 is 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 14/85 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 year 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.
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5.1.

944010
6.

WORK COMPLETED

Sum.ary 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 also 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 zone of relatively thin
cover rocks is suggested to prevail over the central
portion of the EL (Wilson, 1986).

Plate 1 is a uncoloured plan of the geology.' 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 consist of
micaceous greywackes, siltstones, tuffaceous
siltstones and minor shales and cherts inter-layered
with variable extrusives and pyroclastics of
dominantly rhyolitic composition (see Appendix 1.).

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

Speculative stratigraphic and structural cross­
sections are presented, but data is too sparse to
draw any firm conclusions. The initial suggestion
that stratigraphic equivalents to the Hellyer mine
sequence occur within the EL is not supported by
recent results of mapping in the Hellyer-Mt Charter
area by the Tasmanian Mines Department (Komyshan,
1986). However some simplistic stratigraphic
correlations can be drawn from similarities between
the association of micaceous greywackes, felsic
pyroclastics and lavas in the area of the EL and
those O~llyer mine sequence. The Mt Charter-

/



7.

Summary of the exploration results.

The exploration c'onducted so far has indicated that:

944011

of felsic to
and sediments is
Cambrian Mt Read

of the area of the EL; the
cover is increasing to the

association
volcanics

with the

basalts cover 95%
thickness of the
west.

a basement
intermediate
correlated
Volcanics.

2.

1.

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-albi1e­
quartz-(carbonate-sericite) is interpreted to be
related to low grade burial metamorphic
modifications of the volcanic rocks (Appendix 2.).

Hellyer stratigraphy appears to cut out 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).

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

A restricted silica + pyrite + sericite alteration
zone of quartz porphyritic rhyolite lithologies
outcrops in the Basin Road gravel pit area in the
southern part of the EL. Detailed mapping and
sampling of the outcrops did not distinguish whether
the alteration represents a volcanic hydrother~al

system or a structurally controlled zone which has
localised sericitisation. The altered rocks are
not base metal anomalous (Appendix 3.).

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

5.2.
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94,1012

5. suggested initial correlation of the basement
rocks to the Hellyer mine sequence is no
longer valid.

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

in
NE

and gold occurs
outside of the

zinc
just

weak anomalism of
stream sediments
corner of the EL.

8.

6. 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.
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Although significant exploration anomalies have not
been defined, further exploration is justified by
the prospective volcanic sequence outlined in Phase
I exploration. 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 beneath the basalt cover.

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 low grade alteration in volcanics
intersected by the drilling, and to one outcropping
alteration zone. Whether these represent an
alteration zone to mineralising processes or
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. '

944013
9.

CONCLUSIONS AND RECOMMENDATIONS6.
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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

944015

totalled $41,981

$

4,963
493

29,353
1,507

927
54

4,684

$41,981
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Geology
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DATE: 2-10-86

specimens collected at rock
the plan) are also enclosed

WALTER HERRMANN

9440J6

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

Offcuts of some representatives
chip sample locations (shown on
with this note.

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

SUBJECT: MT CA'I"l'LEY EL 14/85 TASMANIA
BASIN ROAD, GRAVEL PIT AREA

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

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 geochemical
analysis.

FROM:

The dominant rock type is 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 (-5%) 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 quite 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 late stage (tectonic)
tension gash fillings.

TO: PANCONTINENTAL MINING LIMITED.
(Exploration Division)
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has accompanied defOrmation and
whether cleavage development is a

sericitic alteration is a moot but
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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
cleavage development or
conseguence of previous
important, point.

Sericitization is most strong't developed 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 is 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 less 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 positive to~ogra~hic expression
and characteristically contaIn minor d1ssem1nated boxworks
presumably after oxidised pyrite. Former!sulphide content
is variable from about 0.5 to 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 in 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 quite pervasive
locally, and sulphide mineralization there are no 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 7
permeability which has localized sericitization and.(;le~va<]e

development entirely during the tectonic stage .••. remains
uncertairr 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 volcanic-epiclastic of more or less acid
composition.

Specimen no 19808 is 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 volcanics of
the Mt Read volcanics. In the Mt Cattley are~the most
reminiscent are the strongly hematitic 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.



Geochemistry

Sample locations are plotted on the sketch plan.

944019

Dwg. No. 36/D/6Geological Sketch Map

Preparation: Crush, pulverise

Analysis: Cu, Pb, Zn, Fe, Mn Al 11

Ag Al / 2

Au A2I4

Ba, As Xl

1. Geochemical Analysis

1.

APPENDICES

PLATES

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

Rock chip samples of about lkg 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.
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Analysis code Al/l.2 Report AC 1352/87 Page Gl
A2/4

NATA Certificate Results in ppm

Sample Cu Pb Zn Fe Mn Ag Au

19801 30 12 10 3.91% 170 < 1 <0.005
19802 10 28 1 1 12.71- 100 < 1 <0.005
19803 15 <5 5 1.53% 125 < 1 <0.005
19804 13 <5 9 2.617- 210 < 1 <0.005
19805 9 <5 6 1.157- 105 < 1 <0.005
19806 9 8 10 1.197- 98 <1 <0.005
19807 9 6 5 2.027- 185 < 1 <O.OOS
19808 8 20 17 7.087- 105 < 1 <0.005
19809 9 <S S 1 .93% 175 < 1 <0.005
19810 7 6 12 1.S47- 88 <I <O.OOS
19811 8 <5 4 1 • 13% 92 < 1 <0.005
19812 9 <S S 2.S07- 155 <1 <0.005
19813 8 12 7 2.11% 130 < 1 <0.005
19814 8 8 8 2.S07- 110 < 1 <O.OOS
19815 13 <5 17 3.23% 375 <1 <0.005

Oetn limit ( 2 ) ( 5 ) ( 2 ) ( S ) ( 5 ) (1)(0.005)
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Analysis code Xl

NATA Certificate

Sample
19801
19802
19803
19804
19805
19806
19807
19808
19809
1981 0
1981 1
19812
19813
19814
Detn limit

A MOE L

Report AC 1352/87

Sa As
1120 8

980 20
270 3
340 6

1000 <2
1860 3

20 <2
2200 9

65 <2
780 10

1080 <2
770 5
750 1 1
340 7
(10) (2)
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are exposed in several small
valleys of the Medway and Leven

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

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.

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.

944116

Exploration
in the Ht.

the presence
folds having

Stream Sediment Sample
1 and 2 and a discussion

to correlate with the "western
division of the Cambrian "Mt.

Lithologically they would appear
volcano-sedimentary Sequence" sub
Read volcanic group".

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

Pre Tertiary basement rocks
"windows" in basalt cover in the
Rivers near the eastern boundary.

In the far south east of the Licence area, the Cambrian (1) 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.

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

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.

2.0 SUMMARY

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 is likely to be at least 50m
thick.

- 3 -

This report includes Geological and
Location Plans at 1:20,000 scale Plates
of the geology of the area.

1.0 INTRODUCTION
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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.

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.

Host 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 in several windows.

944117

scant basement exposures is
basement rock structure and
in the central and western

of the feasibility of sub-basalt
early in a depth of basalt testing
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It is likely that indications
prospecting will emerge fairly
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 Hurray's Road,
Hiddlesex 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.

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 order to
provide unambiguous data for "calibration" of the sounding
method.

Since the licence area is 95% basalt covered the success of
exploration will depend very heavily on use 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.

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
insufficient to confidently predict
stratigraphy below the basalt cover
parts of EL 14/85.
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Rock descriptions and names used on the map are based on the
author's own megascopic examinations.

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

Although valley slopes in some areas are quite steep there is
thin but persistent soil/moss cover and geological exposure is
negligible unless the ground has been disturbed by logging or
roading.

944118

of possibly weakly mineralised
been submitted for analysis by

to a semi controlled base map
writer) also at 1:20,000 scale
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AAS methods AI/I, A1/2
Fire Assay method A7/2

AAS method: AI/I
IRF method: A3
Fire Assay method: A7/2

sawn on a diamond saw to expose fresh
forwarded with this report (to

in geological interpretation.

"specimens" were collected during the course
These were numbered according to the
books and the locations are recorded on the

then transferred
airphotos by the

Cu, Pb, Zn, As:
Au :

Cu, Pb, Zn, Ag
As, Ba
Au

A total of 51 rock
of the mapping.
Pancontinental sample
geological plan.

The rock "specimens" were
surfaces and will be
Pancontinental) to assist

A total of 17 rock chip samples
outcrops were collected and have
AMDEL (Burnie,Tas.) as follows:

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. (Medway 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 scrubb~ nature of the riverbanks, some
tributary streams were "missed .)

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-l0g.

3.2 Geological Mapping

In the absence of comprehensive base maps, field plotting of
geological information was carried out on transparent 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
(traced from
(Plate 1).
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4.0 GEOLOGY

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).

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.

944119

exception of the basal
lying over the extent of
unindurated and friable.

suggests a lacustrine
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topography onto which the Tertiary rocks
extruded, displayed significant relief,

much as the present day relief. A cursory
basalt contacts with published topographic

basalt base in the Leven River area could
of about sOm.

It is likely that the
were deposited and
probably at least as
comparison of mapped
data shows that the
have vertical relief

All sedimentary layering, with the
contact, is sharp, persistent and flat
this exposure. Sediments are generally
The fine and persistent layering
environment of deposition.

4.1 Tertiary Cover Rocks

Geological reconnaissance (mainly roadside geology) has confirmed
that approximately 95% of the licence area is covered by flat
lying basaltic extrusives of unknown 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 cliffs or waterfalls displaying massive columnar
jointing.

Interbasalt sediments were observed at only one locality, in the
Leven River about l600m 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. O.Sm thick) containing abundant lignified fragments of
wood up to 30cm in length. This is sharply overlain by an
unconsolidated pebbly conglomerate grading upward over about 1.5m
to sandy grits containing lignified plant remains.

This is in 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? (l.sm) of pale grey mud.
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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.

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.

Interbedded 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.

944120- 7 -

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 [­
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,

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 north-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 in 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.

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 laminated. The sediments are
often quite felsic probably reflecting epiclastic sedimentation
derived from dominantly 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.

4.2 Palaeozoic Geology

Pre-Tertiary basement rocks are confined to several small
"windows" in basalt located 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.
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Other volcanic rocks in the area include:

Grey quartz phyric glassy rhyolite.

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

Coarse grained crystal lithic tuffs of rhyodacitic to
dacitic composition.

1

944121

creamy grey coloured rhyolite
grained rhyolitic tuffs. These
very fine, disseminated pyrite
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quartz-feldspar crystal tuffs of
composition, locally with traces of
pyrite.

parting is not generally well developed
cherty siltstone/tuffaceous siltstone
the cleavage generally parallels local

grained
dacitic

accessory

very fine grained aphanitic
and/or massive "cherty" fine
commonly contain very minor,
at around 0.2% volume.

fine-medium
rhyolitic to
disseminated

A penetrative cleavage or
except in some of the
outcrops. In these cases
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 a 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 imposed orientation of foliation strikes about
0100 with steep westerly dip.

Laminated dark grey chert and cherty siltstones occur at several
localities within the window. Although the layering structures
show some internal complexity (suggesting soft sediment
disruption or tectonic incompetence?) the chert horizon (1)
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.

All of these lithologies tend to be massive in outcrop and since
the skeletal nature of stream bed exposure hardly allows
continuous mapping of contacts the local structure is not well
defined.

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

At sample locality 18851, the pink porphyry is altered to a pale
pinkish grey colour (sericitization of ground mass I-feldspar ?)
and contains minor (1%) fine disseminated pyrite cubes.
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Lithologies along this traverse are summarised as follows:

O-lOm : leached, white strongly brecciated and intensely cleaved
quartz porphyritic rhyolite

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

944122

strong pink-iron oxide
pyrite boxworks very
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cleaved, pale greenish creamy quartz
rhyolite; intensity of cleavage decreasing
No significant staining or pyrite observed.

0-5
5 - 10
10 - 15
15 - 20
20 - 25
25 - 30
30 - 32
32 - 34
34 - 36
36 - 38
38 - 40
40 - 45
45 - 50

Interval (westward from point of origin) (m)

Intensely
porphyritic
westwards.

Intensely cleaved rusty brown stained siliceous volcanic
(quartz porphyritic character obliterated) with minor
patchy development of pyritic disseminated boxworks in
range 1%-5%.

28-36m: Similar to interval 14-23m, very
staining of sericitic matrix by
minor, maximum around 2% •

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

14-23m:

36-50m:

18828
18829
18830
18831
18832
18833
18834
18835
18836
18837
18838
18839
18840

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

The steep ridge, commencing 0.5 km east of the Basin Road window,
running north east to Mt Cattley, exposes pink, hematite stained

Sample No.

Patchily developed (oxidized) disseminated pyrite occurs (mainly)
in two sub parallel lensoidal 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 a 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.
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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.

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.

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.

siliceous pebbly conglomerates and coarse sandstone. These are
confidently lithologically correlated with the Early 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 a 3km wide section of basement rocks
which are covered to east and west by large exposures of tertiary
basalt.

944123

Road, there is extensive
rhyolite with large (up to
is not clear whether these

slices of the presumably
sequence emplaced
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of the exposure the basalt overlies weathered
fragmental lithic tuff with abundant chloritic
and occasional clasts of flow banded qtz-

rhyolite. Composition overall is probably

towards Mackintosh Road intersection the coarse
is sue ceded by a pink, locally flow banded
phyric rhyolitic lava, which outcrops weakly
of the road section.

Further eastward
fragmental unit
quartz-feldspar
along about 300m

In the camp area on Murray's South
exposure of pale grey feldspar phyric
2m) pods of sheared grey shale. It
represent dislocated beds of shale or
overlying greywacke/siltstone/shale
tectonically.

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 north 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 in 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.

At the western end
massive and coarse
altered "fiamme"
feldspar phyric
dacitic.
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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
and quartz) and constitute about 50% of the rock volumeL
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) is in sharp contact with
overlying pink pebbly siliceous conglomerate. The contact 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
Hurray'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 Ht 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 Ht. 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 (1) 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 Owen Conglomerate and
disconformably overlies volcanics of the Mt. Read group in the
Queenstown area.



CORRIGENDUM

5.0 REFERENCES

P. Lyons
9.1.86
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Re: Notes on the Geology of the Mt. Cattley Area, E.L. 14/85,
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 Herrmann's
instructions. However, I never sought clarification as I thought
this was a perfectly reasonable and "state of the art" method of
collecting data.

Collins, P.L.F. 1981; QullinCo A.B.; Williams, E: Geological
Survey Explanatory Report Zone 7 Sheet 44 MACIINTOSH
(1 mile series) Tasmanian Dept. Mines

Corbett, I.D. 1979: Stratigraphy correlation and Evolution of
the Mt. Read Volcanics in the Queenstown-Jukes-Darwin
and Mt. SedgWick areas. Bulletin 58. Geol.Surv.Tasm.

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 lithological 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 in this area (EL 14/85) do appear to be
exclusively feldspar phyric. (Hurray's South Road and Uppe~

River Road areas).

Corbett, I.D. 1984: Stratigraphy of the Mt. Read Volcanics and
associated sedimentary sequences in the Henty River ­
Williamsford areas, and some implications in:
Baillie, P.W.; Collins, P.L.F., (Eds), 1984. Mineral
Exploration and Tectonic Processes in Tasmania,
November 1984. Geological Society of Australia,
Tasmanian Division: Hobart. ISBN 0 7246 1907 O.

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

(See also the description of Jukes Conglomerate in Explanatory
Report for Sheet 44: MACKINTOSH, Tas. Dept. Mines, 1981).
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Exploration Licence No 14/85 covers approxim;ltely 47
square kilometres in the Mt Cattley - Surrey Hills
area of North Western Tasmania and is currently being
explored by Pancontinental Mining Limited primarily
for volcanogenic massive sulphide deposits.

I
i
I
I

1. INTRODUCTION

1. 94,1027

I
I
I
I
I
I
I
I

About 95% of the licence area is covered by Tertiary
basalts of hitherto unknown thickness. The exceptions
are confined to s~veral small basement "windows!'
exposed in the valley of the Leven River along the
eastern boundary of the licence.

Earlier this year Pancontinental conducted a SIROTEM
survey over several one kilometre spaced lines across
the southern 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 three hole
drilling program designed pr1mar11Y to test the
accuracy of interpreted basalt thickness (in the less
than 100m rangel and secondarily to obtain basement
lithostratigraphic information.

My task in the program, carried out on a contract
basis, was to provide on site supervision of drilling
progress and geological logging of recovered ch:ps and
core samples. This report represents results of the
drilling program and some lithostratigraphic
interpretations based thereon.

The drilling program was designed to fulfil two
objectives:

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

I
I
I
I

2. SUMMARY AND CONCLUSIONS

A drilling program involving
percussion core drilling holes has
the south-eastern part of EL 14/85.

three vertical
been conducted in

I
To obtain sub-basalt basement
stratigraphic information.

litho-

I
I
I
•

The first objective was successfully achieved.
"Interpreted basalt thickness" for the three sites
drilled ranged from 64 to 110 metres; actual drilled
thicknesses were in the range 60 to 87 metres.



lithologies cored in the three holes, though
significant alteration/mineralisation are

as encouraging. They comprise:

I
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I

Basement
without
regarded

MCPD 1:

2.

interlayered felsic
amygdaloidal Andesites
micaceous greywacke and

944028

lithic tuffs and
overlying upright

siltstone.

Amygdaloidal Andesite.I
I

MCPD 2:

MCPD 3: Porphyritic
interlayer
Rhyodacite.

Andesites with
of porphyritic

a 15m thick
flow banded

METHODS

In view of and in spite of the stratigraphic and
structural uncertainties it ~s recommended that
exploration no~ be focussed upon selection and
application of 3?propriate geophysical techniques for
definition of 1:01canog~nic massive sulphide drilling
targets beneath the basalt cover.

This assemblage appears to bear similarity to the
footwall part of a published stratigraphy of the
Hellyer-Mt Charier area, now ascribed to the lower
part of the Mid-Late Cambrian Dundas Group.
Alternative lithostratigraphic structural models
suggest that the stratigraphic equivalent of the
Hellyer-Que River mineralised host horizon may lie
near or just outside the southern boundary of EL 14:85
or alternatively near the south eastern boundary.

I
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3.

3.1. Siting of Drill Roles

Proposed drill sites were
?ancontinent31~s staff, presumably
fairly shallow depth to basement
projection of basement geology
interpreted by Herrmann l1986'.

determined by
on the basis of
and stratigraphic

as mapp,::;-d and

I
A list of six "designed drill hole" locations was
provided:

I
(Grid
survey;
Basalt

co-ordinates refer to SIROTE~ grid
see also Dwg. No. 36/E,'2, f'Interpreted

Thickness").

I
I
I
I
I

Designed Hole Location Est. Basalt Proposed
Hole

No. Thickness Depth

1. 12000N/l0 100E 100 + 20m 160m
2. 12000N/I0500E 64 + 10m lZOm
3. lZOOON/10800E 100m 160m
4. 12000N/l1500E 86 + 15m 140m
5. 10000N/IOOOOE 100 + 15m 150m
6. Beecroft Rd. 64 + 15m 115m

630m South of lZOOON



Access and Logistics

if "sediments"
intersected

'\

was planned according
be intersected. The

by the following flow

if "sediments"
intersected

if "volcanics"
intersected

I
8

if "volcanics"
intersected

j

8
I

if "volcanics"
intersected

J

8

Drill Designed Bole 2 First

Access to the initial site MCPD 1 along l2000N was
blocked from the west by a large swampy area and from
the east by a steep creek crossing. Accordingly a
bulldozer, on hire fro. Associated Forest Boldings,
was used to construct a new track to MCPD I, branching
southward off an existing bulldozer track running
east-west between Beecroft and Middlesex Roads a few
hundred metres north of l2000N. The bulldozer was
also 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 NCPD 2, in this case
directly along line l2000N from Beecroft Road.

Designed hole locations 5 and 6 were on Middlesex and
Beecroft Roads respectively and presented no access
problems for the truck mounted drilling machinery.
Designed holes 1 to 4 were located along SIROTIM grid
line l2000N which had previously been cleared, through
light forest and scrub, by bulldozer (in April 1986).

3.

A complex sequence of drilling
to the basement lithologies to
sequence can be best described
chart:

In accordance with these directions the sequence
actually drilled was: DB 2, DR 3 and DB 6 and these
were named MCPD I, MCPD 2, and NCPD 3 respectively.
(*NB: MCPD 1 (DR 2) was collared at l2000n/l04851, 15.
west of proposed location, due to site conditions.

3.2.

o~'~8
\.- ....,
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At conclusion of coring all casing was recovered,
including 150mm coring and the holes capped with
whatever old oil drum or log of timber was handy.
Holes were not cased with pvc.

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
HQ casing and NQ core drilling carried on until
several tens of metres of unoxidised basement had been
recovered.

All drillholes were vertical. Holes were precollared
to solid rock using 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 into 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.

Enterprises of
B80, top drive

Mack truck.
was a Sui lair
Bedford 4 x 4

September-October were
slippery, especially

Drilling

Drilling was carried out by Stacpoole
Launceston, using a Fox-Mobile Drill
dual purpose rig mounted on a
Compressor, for percussion precollaring,
750 CFM/350 P.S.I. unit mounted on a
truck.

4.

Ground conditions during
relatively firm but very
following surface disturbance.

I
o;}c\

I
I

3.3.

I
I
I

I
I
I
I
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I
I
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I
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3.4. Sampling

Percussion chips from 4 1/2" diameter hammer ii.e.
beyond 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%.

I
I

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

I
I
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Vesicular Andesl.te (Ox)/...,oooo
_~"l , S; 4-(' <;; 7UO

Porphyritic Andesite

lithic Tuff 144QU

Amygda10idal Andesite (v. low
intensity veins)

tl'{'7(J arlo

Porphyritic Rhyodacite

Porphyritic Andesite

Amygdaloidal Andesite with
abundant qtz.-carb. veins

Rock Type
(m)

Felsic Crystal
(Ox)

5.

r ~~ it
_' ....J .....

List of Core Samples:

Sample No Hole No Depth Interval

19816 MCPD 1 128.8 - 129.1

19817 MCPD 2 83 84

19818 MCPD 2 105 - 106

19819 MCPD 2 107.6 - 107.8

19820 MCPD 3 106 - 107

19821 MCPD 3 110 -Ill

19822 MCPD 3 126 - 127

I

I
I

I
I

I
I
I

Petrological description of representative thin
sections and lithogeochemical analyses are included as
Appendices II and III.

Analyses of the rocks was carried out by ANDEL.
variety of techniques have been used:

I
I
I 1. Whole Rock Analysis

A

Fusion of the sample with lithium metaboratej
tetraborate flux, acidic dissolution and final
determination by Inductively Coupled Plasma­
Optical Emission Spectrometry (Iep-OES).

0.01% for all elements
I
I
I

Elements of Si02, TiOe,
Fe), MgO, CaO, Na.O, K.O,

D.L.

AhO" Feo03
MnO 7 P20S, S,

(Total
LoI.

I
I

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, ? 4, 4, 4, 10-,

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

Perchloric/hydrochloric acid digestion with
atomic absorption spectrometry determination.

I
I
I
I

II

3. Elements:
D.L. (ppm)

Ni,
2,

Cu,
1 ,

Z n,
1 ,

Ag, Co
0.1, 2



Unfortunately, no external standards were run and no
internal (laboratory) standard results have been
quoted.

Aqua-regia digestion,
determination.

I
I: ' ..... "'"'. "
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I "'..,J ...;..,
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4.

6.

Element:
D.L. 25 gram charge
D.L. 50 gram charge

Au
0.01 ppm
0.005 ppm

organic extraction, AAS
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4. GEOLOGICAL DRILL HOLE LOGS

944033



8.

~ ~ , 944034' ~1

0 , Sv"AC'

Clay. rubble
Weathered basalt floater

r- 28

Basalt

>-
0:
«
i= -
0: * 6Hl0 SIROTEM estimate of basalt thickness
W
l-

f- 87
Weathered felsic tuff?

96

102-2 k1 Weathered pinkish. brown clay ex. vesicular intermediate vokanic?
Weathered felsic tuff

Z 103'7j
« Weathered pinkish.brown clay ex. vesicular intermediate valcanic?

0: 114,4-m
~ Felsic tuff

.
«

129.2 -fl128-8 ·129·10 Sample 19816

Interbedded siltstone and micaceous greywacke
13S ~

Massive micaceous greywacke

- 14H E.O.H

I"
5cm .. I

L. E C3 EN 0

COLLAR CO-ORCS:

12000N 10.-8SE

VERTICAL. P PANCDNTfNBNTAL MINING LIMIT.a

"UOCOOI .X~LOIIIATIDN a.V._ION

Hommered : 0 - 96
MT. CATTLEV PRO.JECT

Cored : 96-1""'4 E.L. 'l4/BI5-TABMANIA

LITHOLOGICAL SECTION
0 SAMPLE lOCATION HOLE Nl? MCPO 1
0 PETROLOGICAL EXAMINATION • ,.. 20 30 •• s•

1 1 , 1 . 1

6) lITHOGEOCHEMICAl ANALYSES 1:1000 MU.U
C__ W.H. ID.I. October .w.610.... ""_... I M.p It_, u: s.s.) IflGURE 1



GEOLOGICAL LOG: DRILL HOLE - MCPDl

WALTER HERRMANN - 19.9.1986

Co-ordinates: 12000N/I0485E
Drilled: 15-1919/1986

944035

dark grey

olivine basalt.
fragments, ex

and clay, some
olivine basalt,

9.

Fine grained glassy
olivine basalt.

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

Dark grey fine grained olivine basalt,
minor calcite chips.

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

Dark grey fine grained
Very minor calcite
vesicle fillings?

As above.

Dark grey fresh olivine basalt,
insignificant calcite.

As above, some chips appear vesicular.

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

Essentially fresh dark grey basalt,
minor oXidised olive brown basaltic
tuff?

Mixture red-brown and dark grey
weathered fresh basalt. Olivine
crystals obvious.

Brown weathered basalt
chips dark blue-black
possible floaters.

Clay and rubble
(Not sampled)

MT CATI'LEY EL 14/85 TASMANIA

55-58m

56-61m

46-49m

49-52m

37-40m

43-46m

28-31m

40-43m

25-28m

34-37m

31-34m

22-25m
(4.5" Perc. Hammer)

0-20m
(6.5" Perc. Hammer)

I
I
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Dark medium grey fine grained olivine
basalt. Olivine obvious. Not glassy.

Dark pu~pli5h grey vesicula~ basalt,
vesicles open, partly filled with blue
g~ey botryoidal enc~ustations.

Medium grey fine grained olivine
basalt, change to pale greenish brown
weathered clayey material at around
87m depth.

Da~k g~ey - pu~plish g~ey fine g~ained

basalt. About 1% calcite chips; also
mino~ clea~ cleavage f~agments of high
~ef~active index, ha~de~ than glass
mate~ial??

grey
fine
fine

944036

vaguely

grey semi glassy
rimmed glassy

in fine grained

10.

Clay.

As above.

Pale greenish khaki to greenish
clayey weathered rock, has a very
granular fab~ic, could be a
felsic tuff, but without quartz.

This has fine granular
"eutaxitic" fabric.

Dark g~ey fine grained olivine basalt
with crowded small «2mm) dark glassy
fragments and interstitial fillings.

Dark purplish grey vesicular glassy
basalt.

As above.

Soft puggy clay varying 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.

As Above.

Da~k g~ey to pu~plish

basalt; da~k b~own

fragments and sha~ds

g~ey basalt.

I
~ ~

I
\' "1 )./ .-/ \.

I
6l-64m

I
64-67m

I 67-70m

I
70-73m

I 73-76m

I
76-79m

I
79-82.2m

I
82.2-85.4m

I 85.4-88.75m

I
I
I

88.75-91.9m

I 91.9-96.0m

I N~ CORE 96-144.4M

96.0-102.2

I
I
I
I
•



Weathered Felsic Lithic Tuff

Clay.

Composition appears to be intermediate
but could be basaltic?

H4403711.

Retains fine <0.5mm. "meshwork"
fabric and commonly contains small
rounded greenish grey clayey blebs
which appear to be weathered vesicle
fillings. At 1l1.4m these "vesicles"
(amygdales) show Olinear alignment in
plane at about 40 to LADC.

Similar to lithology of interval 96.0­
102.4m.

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 but obviously
of very immature sediments i.e. mass
flow pyro/epiclastic deposition.

Colour generally purplish brown
stained brown along joints etc.

Also occasional rounded greenish grey
blebs to 5mm which could represent
weathered vesicle fillings, they
usually occur in fine pinkish clay
base.

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

Very rare siliceous granules or
fragments appear to be broken vesicle
or small fracture fillings.

Typically consists of small subrounded
to irregular fragments (l-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-cream
weather feldspar and greyish green
weathered glass or chlorite. There is
no quartz in either clasts or matriX.

103.7-114.4m

102.4-103.7m

I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I

•



Felsic Tuff.

Still strongly oxidised but not clayey
as in above litholigies.

Generally brown or greyish brown
stained darker brown locally.

9,1403812.

small to medium (O.5-2mml
tabular to equant feldspar
crystals (weathered to white
clayl constitute about 20% of

Medium to coarse (1.5-4mml grain size
granular matrix composed of weathered
feldspar crystals/fragments and very
rare quartz grains along with small
indeterminate volcanic lithic
fragments. Larger fragments (5-20mml
are relatively sparsely distributed,
pale to dark grey probably originally
glassy with small sparse feldspar
phenocrysts. Fragment shapes
irregular to subround, usually
equidimensional, not flattened, no
indications of stratification,
alignment or cleavage.

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

From about 128.4 to l29.0m there is a
section of nearly fresh core. This is
recognisably a feldspar crystal tuff
with rare quartz grains and minor
lithic fragments in a grey glassy
partly welded matrix. It is no doubt
similar to the weathered rock
described above but its unusual
freshness allows further definition:

However, this fine purplish clay only
slightly resembles the abundant
fragments in above unit (102.4-l03.7ml
i.e. pink colour is similar but
"eutaxitic" fabric is not developed
here.

There is generally no indication of a
granular or fragmental fabric, appears
to have been originally a rather
glassy volcanic without phenocrysts,
probably of intermediate (possibly
basalticl composition.

114.4-l29.2m

I
I
I
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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 8mm - 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)
fraqment of pinkish grey quartz­
feldspar-pyroxene(?) porphyry which
might be termed porphyritic
rhyodacite.

Minor pyrite occurs (in this fresh
section) as fine disseminated specks
about 0.2% vol, (0.5mm dia.

The "eutaxitic" fabric forms a very
crijde planar fabric running at about
40 to LADe.

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 very 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 biotite,
and ubiqUitous fine pearly flakes of
muscovite?

Texturally immature.



Micaceous Greywacke

Bedding orientations as follows:

notable

indicates
130.6 and

inpresent

450 to LADe
45 0 to LADe
350 to LADe
400 to LADe
40 0 to LADe

size grading
the hole at

depths.

129.5m
131.6m
132.6m
133.6m
134.8m

E.D.H.

14.

A medium grained (-0.5 1.OmmJ
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 - 142m
cut core at 45 to LADe.

Pyrite not
quantities.

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.

Faint grain
younging YE
131.75 metre

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

144.4m

135.0-144.4m

I
I
I
I
I
I
I
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16.

MT CATTLEY EL 14/85 TASMANIA

GEOLOGICAL LOG: DRILL HOLE - MCPD2

94,1042

grey olivine-pyroxene?

6.5" Down Hole Hammer
: 4.5" Down Hole Hammer

NQ Core

Dark

12000N/I0800E
22-24/9/1986

O-lOm
10-12m
12-ll7m

Fine grained dark grey olivine basalt. 2%
aqua 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 bogging up
hammer during rod change. Forced to pull
up rods and clean hammer three times •

As above.

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

Fine grained grey olivine basalt with
some dark glassy fragments or patches.
Also considerable (- 40% of sample) of
coarse quartz-feldspathic sandy gravel
and 50ft greenish clayey material.
Suspected gravelly layer between basalt
flows?

(Wet) Dark grey to brown partly oxidised
fine grained olivine basalt. Olivine
partly altered.

(Dry)
basalt.

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

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

Brown Clay, weathered basalt, very wet.
(Not sampled).

HALTER HERRMAN - 24.9.1986

31-34m

25-28m

28-31m

19-22m

22-25m

O-lOm

13-16m

16-19m

10.13m

Collar Co-ordinates:
Drilled:

I
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I
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I
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As above.

As above.

sample

olivine
basalt.

vesicular
probably

20%

dark grey
vesicular
sample.

weathered
the bit,

hole.

About

of
by

the

A few fragments
basalt, rounded
caved in from up

As above. Fine acid tuff?

As above.
contamination.

Mixture fine grained
basalt and glassy
Minor contamination of

About 20% uphole contamination of sample.

Dark purplish grey vesicular basalt.
Minor contamination.
Pale Dove grey granular weathered felsic
rock resembling tuff?

17.

As above.

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

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

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

Mixture dark grey, purplish brown grey
slightly oxidised basalt.

Fine grained grey basalt. 1-2% pale
green zeolite? ex amygdales. Sample
contamination (- 10%) from caving area.

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

NQ CORE

72-72.5M

67-70m

70-72m

64-67m

6l-64m

55-SSm

(58-60m

(60-6lm

52-SSm

49-52m

40-43m

43-46m

37-40m

46-49m

34-37m

I
I
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Amygdaloidal Andesite.

Transition into fresh rock fairly sharp.

There are two types of amygdales:

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

944044

(Amygdaloidal)vesicular

18.

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

(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.

This rock type (fresh equivalent of
above) varies from a medium-dark green
grey to pale green grey colour of very
even density. It is 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 volume.

Weathered
andesite

Typically composed of small rounded to
ellipsoidal amygdales (1-6 mm dia.
2.5%/vol.) enclosed in a very fine
(O.5mm) granular/meshwork matrix of
olivine brown colour and probably
composed of weathered plagioclase with
interstitial fine ferromagnesians or
altered glass.

84.4-117.5m

72.5-84.4m

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

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

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

94 "o,tr,
"1 ':I;;19.

90.9m 500 to LAOC
93.7m 200 to LAOC
9B.4m 400 to LAOC

104.5m 500 to LAOC
10B.Bm 400 to LAOC

E.O.H •

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.

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.

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 least partly post date
breccia formation.

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

,of more or less 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.

117.5

•
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Clay, rubble
Weathered vesicular basalt
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lIE 6.t1S

Olivine basalt, vesicular glassy basalt

SIROTEM estimate of basalt thickness

Fre.h feldspar porphyritic"And.sit.': Sampl. 19820.
Sample 19821

Feldspar-quartz (biotite?) porphyritic !flaw banded "Rhyodacite"

83+1-------------------------
,I'

Weathered feld.par porphyritic "Andesite'
Z I.
1
II: 101-7-f:',>r--------------------------
m· ~ 106-107
~ 109·. II 110-111

o

125·1
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5cm

L. EGENO

location on B••croft Rood,
630m south of Ii•• 12 000 N

VERTICAL. P"ANCDNTIN.NTAI,. MINING LIMIT_D

,..- .X~LO"ATION cuv.e'ON

MT. CATTLEY PRO..lECT
E.L.14/BI5-TABMANIA

LITHOLOGICAL SECTION

HOLE Nl? MCPO 3

Homm..od : 0-9.·.

Corod : 9.·. -129'5
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MT CATrLEY EL 14/85 TASMANIA

GEOLOGICAL LOG: DRILL HOLE - MCPD3

rich
black

21.

On Beecroft Road 630m
South of intersection with line
l2000N

As above.

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

As above.

As above.

Dark grey olivine basalt and purplish
grey glassy vesicular basalt.

Sloppy brown clay. Very few fine chips
of fresh basalt contamination? Some
clayey weathered basalt.

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

Fresh dark grey fine granular olivine
basalt.

Rubble and clayey weathered basalt (Not
sampled) .

Purplish brown soapy clay; chips are
mixture of fresh and oxidised olivine
basalt.

WALTER HERRMAN - 30.9.1986

28-31m

34-37m

37-40m

25-28m

3l-34m

16-19m

13.5-16m

22-25m

19-22m

0-13.5m

Collared: 25/9/1986

0- 13.5m 6.5" Down Hole
Hammer
13.5- 94.4m 4.5 11 Down Hole
Hammer
94.4-129.5m NQ Core

CHIP LOG:

Collar Co-ordinates:

I
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40-43m

43-46m

46-49m

49-52m

52-SSm

55-58m

58-61m

61-64m

64-67m

67-70m

70-73m

73-76m

76-79m

79-82m

82-85m

85-88m

22.

Da~k g~ey, g~anula~ olivine basalt +
vesicula~ basalt.

As above.

Da~k g~ey fine grained olivine basalt.

Dark g~ey fine grained olivine basalt +
purplish grey vesicula~ basalt. Vesicles
filled (amygdales) with pale blue-g~een

mineral.

Dark grey fine grained olivine basalt and
some very fine glassy grey to dark grey
basalt.

Fine grained bluish grey to dark grey
glassy basalt.

Fine grained grey glassy olivine basalt.

As above.

As above.

Dark grey to pu~plish g~ey ve~y fine
grained olivine basalt with small black
glassy interstitial patches. Some
chalcedonic chips ex amygdales?

As above; some small chalcedonic and pale
blue-green "zeolite" filled amygdales.

Dark grey finely vesicular olivine basalt
and reddish very vesicular (scoriaceous)
basalt.

Reddish g~ey fine scoriaceous basalt,
minor fine grained olivine basalt.

As above.

As above, also some brick ~ed weathe~ed

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

Mixture of various basalt types as above
- up hole contamination? Hammer slowed
down in 50ft weathered basement.

Chips brick red (weathered) and bluish
green (oxidised) semi chloritic volcanic
rock with small tabular feldspar
phenocysts possibly inte~mediate

composition.



OXidised feldspar porphyritic "Andesite"

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

felsic
uphole

brown to olive
less weathered,

to about 95m but
retaining relict

Generally a light buff
khaki colour, more or
particularly clayey down
from then on cQmpact and
fabric.

Core is oxidised to about 101.7m,
generally quite badly broken especially
in the interval 99.I-l00.3m.

23 •

(i) Small «lmm) elliptical or tear
drop shaped, usually filled with
semi clear, grey, SQft mineral.

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

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

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

Weathered brownish-greenish grey
vQlcanic with considerable
cQntamination Qf basalt chips.

NQ CORE:

99.4-101. 7m

91-94.4m

SS-9Im

I r'•\
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Measured vesicle lineations are:

96-96.5m, 2-5mm, wide semi parallel
to LADe.

Some rather vughy suggesting original
carbonate presence.

99.4-99.8m, 5-10mm, irregular
tending sinusoidal, faintly zoned,
chalcedonic veins.?

semi

944050

wavy,

24.

96m approx. 600 to LADe
97.7m approx. 500 to LADe
98.3m approx. 50 0 to LADe
99m approx. 400 to LADe

100.6m approx. 500 to LADe

97.5-98.5m, 5mm,
parallel to LADe

There are occasional (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:

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 volcanic.

In places (for example as at IOO.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.

(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
habit, somewhat resembling
chlorite.

I r (),:8
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25.

The average granule size formed by these
fractures is around 0.5 - 1.Omm.

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

944053

and fresh
less than

"Andesite"

between oxidised
sharp occupying

core.

porphyritic

I01.8m 300 to LADC
103.5m 250 to LADC
105.5m 200 to LADC
107m 250 to LADC
108.5m 20

0 to LADC

Curiously, the vesicle (amygdale)
lineation fabric seems to align with
slight elongation in the microfracture I
"granular" fabric.

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.

The typical rock consists of smallish (1­
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 foam.

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

The transition
core is fairly
1m interval of

Feldspar
(Unoxidised)

. Small tear drop shaped vesicles (- lmm)
and larger. elongated vesicles (amygdales)
are abundant and constitute at least 5­
10% of volume.

101. 7-109.4
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26.
944054

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 is partiCUlarly
suspected in the zonesl07-107.5m and
109-109.4m where the rock is affected by
moderate development of fracture cleavage
associated 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 veins are
generally irregular from < lmm 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.g. 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.



Feldspar - Quartz porphyritic rhyodacite.

944055

the underlying rock is
transitional over about

small rounded blebs
pink R.-dacite appear
the darker andesitic

27.

Small elongate calcite or calcite +
chlorite filled amygdales (l-lOmm) 2-3% I
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 banding in the matrix which
appears to be flow banding.

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% I
volume) and small semi prismatic
aggregates or grains of chloritised
ferromagnesian (probably biotite) (1-4mm,
< 5% I volume) and small rounded grains
of clear quartz (1-2mm 5% I volume)
evenly distributed in a very fine pinkish
matrix probably partly glassy and
containing some K-feldspar.

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
sharpish being
50mm in which
(lapilli?) of the
to be enclosed by
rock.

109-125.1m
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Feldspar porphyritic "Andesite"

Measured flow banding

interval
(filled)
suggests

944052

400 to LAOe
500 to LAOe
600 to LAOe
500 to LAOe
600 to LAoe

109.8m
117.5m
121. 3m
123m
124.4m

28.

Banding is best developed in the
118-124.5m. Presence of
vesicles and flow banding
extrusive volcanic origin.

This rock type is compositionally similar
to the interval 101.7 109.4m except
that it is generally less amygdaloidal.
The feldspar phenocrysts, feldspar rich
"cognate lithic" fragments and the
distinctive meshwork microfracture fabric
are all present.

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 60mm. 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.

The core is criss-crossed by small veins
+ veinlets « Imm to 15mm) of quartz and
chlorite + carbonate. Theae cuto at
varying angles from about· 20 to 80 to
LAOe, are commonly irregular and
intersecting, occurring with moderate
frequency, say 20-30 I metre core
throughout the rhyodacite litho type.
These veins, particularly the finer
veinlets, carry traces of fine pyrite and
~ chalcopyrite and sphalerite.'
(Sphalerite at 113.1m) very 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 IlB.5m.

125.1-129.5m

I
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elongate
much less
generelly
40-50 to

'l(l f' F z,s:
94,1051

29.

Due to lower abundance of
amygdales the linear fabric is
pronounced in this interval but
appears to cut core at about
LAOe

E.G.H.

"".

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

. .:."

Breccia fragment sizes vary from large
>300mm to <IOmm, 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

Supe~imposed upon this is a coa~se

f~agmental fab~ic; the rock could be
termed volcanic b~eccia. However, the
brecciation appears to have occurred "in
situ" with weak pinkish green alteration
of the inter fragment milled material.

\

129.5m
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Lithogeochemical and Petrographical Discussion

Dr Barron's petrological
of five core samples do not

my mesoscopically determined
logs.

944056

results of sub­
some rather too
models for the

30.

GEOLOGICAL INTERPRETATIONS

It is fortunate that
descriptions (Nov. 1986)
seriously conflict with
descriptions in the core

In this section I will discuss the
basalt basement drilling and present
speculative stratigraphic-structural
south eastern part of E.L. 14/86.

5.1.

5.

r

I

I
I
I

I
I

I
I
I
I

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 a~e due
to deuteric low grade burial metamorphic
modifications particularly albitization of plagioclase
and degradation of ferromagnesian phases, of volcanic
rocks.

Generally speaking all the samples, except those with
important carbonate veins or amygdales, are
suspiciously low in CaO (19820, 19821, 19822).

A characteristic of volcanogenic footwall alteration
is strong depletion of NazO. Samples 19816 and 19817
have low NazO 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 (CaO, NazO and K20) in
the oxidised sample. This emphasises the caution
required in using majo~ element analytical data to
identify "hydrothermal" alteration in rock samples
collected from outcrop.

I
I
I
I
I
I

All the basement rocks
unmineralised and do not
alteration associated
mineralisation.

intersected are essentially
show signs of hydrothermal

with volcanogenic sulphide

I
I
I

5.2. Stratigraphic - Structural Speculations

The construction of geological cross sections in this
case is severely hampered by the fact that the
dominant lithologies intersected in subbasalt drilling
- andesites - have not been observed in the nearby
basement windows.

I



31.

2) In MCPD 1 the greywackes are transitional
upward into overlying felsic lithic tuff. An
identical relationship occurs at the above
mentioned location on Murray's Road. (A
direct along strike correlation with MCPD 1
over 8.5km to the NNE is tempting but fraught
with complications arising from superimposed
NNW fault and fold structures observed in
Ordovician cover rocks in the intervening
area) .

1) 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 400 but it is a source of
great regret that we have no oriented core
specimens to establish the strike.
Lithologically, they are said to resemble the
"Animal Creek greywacke" (pers. comm.: P
Collins, Tas. Dept. of Mines) which Komyshan
(1986) refers to as the basal member of the
Dundas Group lying 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 Road just east of the
intersection of Murray's South Road, about 2km
NE of the Hellyer Prospect. (Herrmann 1986)
(Petrographic description of 19845; Barron,
July 1986).
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4)

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
aqueous and they are transitional to felsic
tuffs there is a fair chance that the tuffs
and interlayered andesites may also 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% SiOz) to be fairly
viscous in a subaerial environment. I don't
know if the 15m thickness is consistent with
probable lava viscosity or whether a high
confi;'ing pressure (deep water - subaqueous)
is responsible for maintaining solubility of
magmatic water and hence lowering viscosity.

II



The speculative sequences shown 1n Figures 4 and 5
bear some similarity to the lower half of Komyshan's
(1986, Figure 2) "Schematic Stratigraphy of the
Hellyer-Mt Charter Area".

In Figures 4, 5, and 6 I have presented some possible
speculative sections of line 12000N. All three are
highly simplistic based on simple NNE antiform-synform
structure, and therefore rather unrealistic 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 greywacke 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.

If the Figures 4 and 5 stratigraphy is analogous as
above then we have not seen the Que River Shale
equivalent (QRS). That is: the QRS :;md 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.

944058
32.

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

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 Ba5in Road, are of broadly similar
type though not noticeably flow banded
(Barron, July 1986, Sample No. 18748).

However, if the speculative section of Figure 6 is
preferred, ~ the analogy with the Que-Hellyer
stratigraphy is harder to imagine. Stretching a
lithological 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 MCPD2, 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.

5)
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Exploration in the EL 14/85 area should now be
focussed upon selection and application of the
geophysical technique most capable of defining
drilling targets for volcanogenic massive sulphide
mineralisation beneath the tertiary basalt cover.

It would seem that the association of micaceous
greywackes, 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-Hellyer area and ascribed to the lower
part of the Dundas Group.

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 Road at about AMG 394600E 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
Faul t Zone".

However, 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 is to date quite poorly
known and that the cross 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 good luck and structural
intuition to discover the sought after ore deposit by
blind drilling alone. Furthermore, the Que-Hellyer
host horizon is not the only, nor necessarily the most
prospective, stratigraphic interval containing
significant mineralisation in the northern Mt Read
Volcanics. (Corbett, 1986).
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been confused by the definitions
of the Mt Read Volcanics, I have

reference to andesites in the

Although I have long
of "major sequences"
not come across any
Tyndall Group.
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APPENDIX 2



Dr. B.J. Barron,
Consulting petrologist.

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

For: Pancontinental Mining Ltd.
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B.J. BARRON, B.Sc., Ph.D., (Sydney)

PETROLOGIST

Our ref: P6/82/402a

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

PETROGRAPHIC EXAMINATION OF FIVE

ROCK SAMPLES.

944075
7 Fairview Ave.,
St. [ves,
SYDNEY NSW 2075
TeL 1021 449 5839



containing numerous white to pale grey subhedral (?feldspar) phenocryst

sites and poorly defined lithic fragment outlines. No K-feldspar was

detected by staining and the rock is not magnetic.

and is defined by abundant poorly sorted volcanic lithic and crystal

debris ranging in size up to about 3 mm across. Lithic clasts predominate,

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 alteratio~butmost are highly

irregular while angular and deformed shapes are common, 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 pumiceous types

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 mat of dense wispy very fine grained

"sericite" (or illite, pyrophyllite etc.). Also present in certain of

the fragments are unbroken deeply embayed and magmatically corroded quartz

phenocrysts (up to 0.8 mm across), while much smaller quartz phenocrysts

(up to 0.3 mm across) commonly show subhedral outlines. Accessory relict

sites of microphenocrysts include degraded mafic crystals, including

biotite now pseudomorphed by strands of "sericite" interlayered with

1.

Fragmental texture is preserved in this sample

A friable mid green-grey fine grained sample

19816

Partly weathered and degraded poorly sorted

lithic (crystal) tuff comprising argillically

altered fragments from a strongly porphyritic

acidic source.

Hand Specimen

Thin Section.

Sample No.

Rock Type.
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2.

944077

an argillic secondary assemblage in this sample, but since alteration

is mostly selective relict textural features are clearly preserved.

enclosing sparse conspicuous well rounded pale grey to dark grey patchy

and zoned 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 HCl indicating the presence of calcite.

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

A massive fine grained mid green-grey sample

Primary mineralogy is completely replaced by

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.

19818

Hand Specimen

Sample No.

Rock Type.

Thin Section.

The sample may be only tentatively identified

in terms of its relict primary textures and mineralogy, however the

dominant lithic fragments and presence of relict phenocrystic quartz,

albitised plagioclase and barely recognisable deformed biotite flakes

suggests a rather acidic volcanic source for this poorly sorted lithic

(crystal) tuff.

faintly pleochroic brown biotite and abundant sphene granules, as well

as ?amphibole now replaced by fibrous chlorite. Opaque oxide micropheno­

crysts are pseudomorphed by white leucoxene 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.
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944078
3.

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, pyrophy­

llite, paragonite etc.). Sparse mafic microphenocryst sites also retain

narrow subhedral prismatic shapes but are pseudomorphed by very dominant

pale grey chlorite crammed with minute sphene granules and traces 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 fraction. Minute accessory wispy crystallites that

now comprise aggregates of red-brown dusty limonitic oxides could represent

sites of unoriented opaque oxide granules. The conspicuous 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 microgranular 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 patches of opaque sulphides partly associated with

chlorite and anhedral patches of sphalerite adjacent to the vein but

located in the host rock.

The sample cannot be identified accurately

in terms of its primary mineralogy 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 alteration to low grade assemblages amongst the phases chlorite­

carbonate-sericite and clay. Traces of sulphide mineralisation is

associated with veining.



containing elongate to irregular and deformed amygdales up to 3 em long

and 5 rom wide. K-feldspar staining gave weak patchy positive results,

and the rock is not magnetic.

and once glassy volcanic rock, retaining conspicuous elongate rounded

amygdales and a distinct pattern of perlitic cracking. Phenocrysts account

for about 10% of the total thin section area and small to large amygdales

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

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

dusted with wispy sericite and minor carbonate, while sparse mafic pheno­

cryst sites and clusters reach 4 rom long. The latter are replaced by

dense chlorite, granular secondary quartz and dusty sphene granules.

Associated opaque oxide microphenocrysts are degraded to leucoxene and

translucent limonitic oxides. Several stout prismatic mafic crystal

sites that almost certainly once comprised an amphibole enclose clusters

of partly albitised and sericitised plagioclase laths, as well as accessory

opaque oxide and apatite crystals. The amygdales have elongate narrow

wavy shapes generally drawn out subparallel to the direction of previous

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 red-brown to almost opaque limonitic oxide

dust.
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Sample No.

Rock Type.

Hand Specimen

Thin Section.

4.

19820

Porphyritic and once-vesicular trachyte or

trachyandesite that has undergone substantial

selective alteration to a low grade chlorite­

albite-quartz-(carbonate-sericite) secondary

assemblage.

A mid grey fine grained ?microporphyritic sample

This is a very fine grained sparsely porphyritic
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944080

5.

The voluminous 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 cooling of the predominantly glassy

rock. The cracks are now marked by concentrations of chlorite and sphene

granules. 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.

I
I
I

Sample No.

Rock Type.

19821

Partly altered and veined porphyritic and

vesicular volcanic rock most likely of rhyo­

dacitic primary composition.

I
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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 react strongly with cold dilute Hel 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 rarely exceed 1 mm

across. Also present 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 amygdales reaching more than 5 mm long that are filled with



944081

6.

carbonate ± quartz 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 phenocrysts are preserved as SUCh, and these

sites are pseudomorphed by dense pale green chlorite and patchy sphene

dust, while degraded opaque oxide crystal sites almost certainly had

titaniferous primary compositions 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

prismatic rather than flaky suggesting previous amphibole ± pyroxene

instead of biotite. Microphenocrysts of partly polygonised and clouded

quartz are accessory. The fine grained to once glassy groundmass now

is devitrified into rather coarse equigranular interlocking felsic domains

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

prismatic albite microlites that· are partly trachytic (aligned subparallel

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.

1

I

(
1

Sample No.

Rock Type.

19822

Devitrified and altered lithic fragmental (or auto­

brecciated) rock, containing sparsely porphyritic

once-glassy volcanic material of intermediate primary

composition.



944082

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.

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 sampie retains recognisable sparse albitised plagioclase

phenocryst sites and aggregates, most of which do not exceed I mm across.

these retain relict patches or "islands" of albitised plagioclase that

is heavily clouded with dusty "sericite" (or pyrophyllite, paragonite

etc.), and fewer mafic phenocryst sites retaining prismatic outlines

of previous ?amphibole, 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-glassy domains

enclosed within areas of microcrystalline cherty ?quartz clouded with

trails of wispy sericite and dusty sphene granules. 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).

7.

Perlitic structures throughout this rock which

Dark grey angular ?autobrecciated lithic frag-Hand Specimen

Thin Section.
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8.

Although this sample has undergone substantial

devitrification and selective albite-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.



Your ref: Letter dated 17th June, 1986, Purchase Order No. 51523.

Report No: P6/82/353a 3rd July, 1986.
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Dr. B.J.Barron,
{Consulting Petrologist.

BARRON, B.Sc.,
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Samole No.

1.

18701

BLACICMARSH ROAD WINDOWA.

I
I

I
I

Rock Type. Altered and partly oxidised (weat~ered) vitric

tuff containing abundant crystal and lithic

fragments from an acidic volcanic source.

I
I
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Hand Specimen A mottled pale grey and pale red-=rown, partly

oxidised and stained ~ine grained sample containing abundan~ medium

grained white ?crystal sites and fewer dark grey sites. The rock also

contains sparse coarse dark grey ?lithic fragments. Staini~g for K­

feldspar gave positive results mostly for the fine grained ~trix fraction.

Thin Section. Unsorted fragmental texture is well preserved

in this pyroclastic rock, in spite of substantial argillic alteration

and partial oxidation due to near surface weathering. The s~~ple contains

about 20\ of broken angular c~ystal dez=is, most of wr.ich is in the size

range 0.1 rom up ~o 0.5 mmacross '=ine ~o medium sand size}. Subordinate

littic fragments which account for less than 25% of the ang~ar and broken

deb~is also gene~ally do not exceed 5 ~~ across. The c~ysta: debris

includes very dominant angular and brok~~ quartz chips and c==~on prisma~ic

phenoc~ysts and cleavage fragments of K-ieldspar partly degraded to low

birefringent yellow-brown oxide-stained clay. Ragged and de=ormed sites

of wispy biotite flakes now are partly converted to interlayer sericite

and opaque oxide dust. The recognisable lithic fragments inlcude once-. '

glassy coarsely devitrified volcanic types now converted to granular

secondary K-feldspar intergrown with a network of wispy pale green ?mont­

morillonite. Other fragments are converted to dense monomir.eralic chlorite,

and elsewhere are fragments with poorly preserved relict tex~ures of

a flow banded parent type. Still other fragments contain ur.~riented

wispy feldspar microlites set in a devitrified ·matrix of gr~ular inter­

grown felsic domains.

In the voluminous rock matrix are preserved

clear relict textures of cuspate and angular glass shards together with

much finer grained broken crystal and lithic debris similar ~o that

described above. The glass shards are selectively replaced by micro­

granular to cherty felsic material (mostly ?K-feldspar), whi=h is clear

1
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of dusty inclusions. and these are set in a "cherty" matrix strongly clouded

by limoni~ic oxide dust.

The sample retains clear relict textures of

glass shards confirming its pyroclastic origin. It may be classed as

an altere~ and partly oxidised (weathered) vitric tuff containing abundant

crystal and lithic fragments from a porphyritic acid volcanic source.

sample t~a~ is cut by several joints coated with black oxides. K-feldspar

sta:'~ing qave very strong Fosi~ive results.
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Sample No.

Rock Type.

Bane Sps:::'men

Thin Sec~~on.

18702

Altered and partly oxidised (weathered) vitric

tuff. with sparse angular and broken crystal

debris, and rare accessory ?carbonaceous sedimentary

li~hic fragments and tour~maline.

A mid green-grey fine g=ained rather massive

This is a much finer g=ained sample tha~ ~he

I
I
I
I
I
I
I
I..

previous sample 18701, but yet it retains clear relict textures of abundant

cuspate glass shards and angular crystal debris indicating pyroclastic

~rigin. Sparse angular quartz chips and almost equally abundant deformed

and degraded mica flakes together account for about 10\ of the total

thin section area and are more or less evenly distributed throughout

an extremely fine grained, partly altered matrix fraction. The mica

flakes almost certainly once were biotite, but now are converted to

"sericite" and dusty opaque oxides. Rare cleavage fragments of K-feldspar

are barely recognisable, while accessory lithic fragments now are converted

to patchy microgranular K-feldspar intergrown with wispy pale green

?montmorillonite. The ubiquitous fine grained cuspate glass shards are

now converted to a microcrystalline felsic mosaic (mostly K-feldspar),

enclosed ~ithin a matrix now converted to wipsy low birefringent argillic

material and oxidised ?chlorite. Rare small grains of tourmaline and

carbonaceous ?mudstone are accessory.

The sample has undergone partial oxida~~on



and ~~athering to patchy argillic material stained by yellow-brown

limc~itic oxide dust, and partly dendritic branching narrow fractures

and joints that are coated with almost opaque to red-brown oxides.

Hand Specimen A mottled medium to rather coarse grained frag-

mental sample containing abundant white ?feldspar crystal sites and

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

by s~aining.

An abundant tuffaceous component in this fine

grai~ed sample is defined by outlines of abundant glass shards, and

presence of angular and broken crystal debris including quartz and minor

K-f~:dspar. The presence of accessory tourmaline grains and sparse,

very small clasts of carbonaceous mudstone, however, sugges~s that a

small proportion of sedimentary material most likely comes from a nearby

terrestrial source. The rock may be described as an altered and partly

oxic~sed (weathered) vitric tuff with minor angular and broken crystal

debr~s, and rare accessory sedimentary material.

Thin Section. Intense but mainly selective fine grained argillic

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

frag=~ntal tuffaceous relict textures are preserved. Angular crystal

and lithic clasts are represented in approximately equal major proportions,

and ~ogether these account for about 30% of the total thin section area.

The crystal debris includes abundant cleavage fragments of albitised and

"sericitised" phenocrystic plagioclase, (from about 0.5 rom up to 2 nun

across), while subordinate sparse angular quartz chips rarely exceed

0.6 ~ across. A variety of lithic fragments is represented, including

inte~sely argillically altered once-glassy flow banded volcanic types,

stron;ly plagioclase-porphyritic once-glassy types (now largely converted

~ltered and partly oxidised (wea~~ered) vi~ric

~uff, with abundant broken phenocrystic fslcspa=,quar~z

a~d lithic debris from an acidic volcanic source.

18703Sam;::e No.

Rock 1'yoe.
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Hand Specimen A massive fine grained mid-grey s~~ple for

which K-feldspar staining gave positive results for more or less evenly

distributed grains throughout the sample.

to ~ispy pale yellow stained birefringent clay), and deformed once glassy

fragments with barely recognisbale rounded vesicle sites. :he fragments

now are converted to, dense, wispy pale yellow-green "sericite" and chlorite

intergrown in a dense, extremely fine grained cherty "felsic" mosaic.

Zircon grains are accessory.

Thin Section. Well sorted clastic sedimentary texture is

clearly evident in this sample which has an average grain size of about

0.15 rom (fine sand sized grains) and a grain size range of 0.1 rom up

to 0.25 rom (all within the fine sand size range). The angular detrital

grai~s account for approximately 70% of the total thin section area,

and these include the following in decreasing order of abundance; quartz 30\;

This sample retains ~elict textu~es of ab~~dant

glass shards and spa~se angular unsorted quar~z and feldspa~ crysta~ and lithic

de=~is. It has undergone in~ense but selective al~ite-qua~~z-clay

al~e=ation and partial oxidation due to w€athe=ing J but may ~e identified

as a vit=ic tu=f, with abundant broken and angclar phenocr~ys~ic feldspa~ quartz

anc lithic debris from an acidic volcanic Source.

Well sorted fine grained quartz- and feldspar­

rich arenite.

18704

Rock Type.

SaJr.;le No.

Most of the extremely fine grained matrix fraction

corr.prises intergrown wispy argillic material (birefringent ?~ontmorillonite

as ~ell as low birefringent clay-?kaolinite), together with wispy "sericite"

(or pyrophyllite etc.), cherty quartz ± albite and degraded chlorite.

Well preserved cuspate angular glass shards now consist of a microgranular

aggregate of secondary albite ± quartz that is clear of the ubiquitous

argillic clouding of the enclosing matrix fraction.
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Hand Specimen A compact massive fine grained mid-grey coloured

sample for which K-feldspar staining gave weak positive results for more

or less evenly scattered small angular grains.

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

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

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

Well sorted fine grained quartz-rich ~eakly

carbonaceous arenite.

18705 ~

Rock Type.

Sample No.

The msag~e rock rnat~ix fraction compr~ses wispy

se=icite, chlo~it~, quartz, patchy limonitic oxides and lo~ bi~e~ringent

clay (kaolinite).

well sorted clastic sedimen~ary ~exture is

characteristic of this fine grained quartz-rich arenite which has undergone

moderate patchy alteration and oxidation due to near surface weathering.

K-feldspar 15%; degraded mica flakes 10%; albite 5%, cherty lithic clasts

5%; carbonate 5%; and sparse accessory detrital grains of tourmaline,

rutile, apatite, sphene, and opaque oxides. The quartz grains exhibit

strong angular and broken shapes, as do the feldspar cleavage fragments.

Mica flakes are generally bent and deformed, and most of these are now

pseudomorphed by sericite ± opaque oxide dust. Subordinate flakes now

are replaced by dense pale green chlorite. The lithic clasts comprise

ve~y fine grained types that are monomine~alic cherty quar~z, or else

contain cherty quartz throughout which is developed abundant carbonaceous

dust. Accessory tourmaline includes pale olive green grains as well

as variegated and zoned grains with blue centrally and pale olive green

peripherally. Sparse scattered carbonate grains appear to be partly

detrital and partly are finely polygonised, and most have narro~ margins

of dense red-brown limonitic oxides indicating a fairly iron-rich

composition for this phasea
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from 0.C3 rom to 0.25 rom (very fine to fine grained sand). The average

grain s~ze for the sample is about 0.13 rom (fine grained sand size).

An appr~ximate modal composition for the sample is as follows; quartz

30%; de=~rmed and degraded mica flakes 20%; plagioclase 10%; clouded

K-felds~ar 10%; accessory grains including lithic clasts, tourmaline,

a~atite, rutile, sphene and zircon. The quartz grains and feldspar

cleavage fragments have strongly angular shapes, while mica flakes are

be~t. de=ormed and degraded. The latter now mostly comprise sericite

clouded =y opaque ?oxide dust, while elsewhere are flakes that are nOw

converts: entirely to chlorite. Sparse flakes retain brown pleochroism

of a bic~ite parent. The accessory lithic clasts include very fine grained

carbonaceous mudstone, carbonaceous siltstone and extremely fine grained

cherty ~~artz-rich types.

Once again there is a minimum proportion of

ro~k ma~=~x presen~, and this c0nsists of a seconcary assemblage amongs~

t~e pha=~s chlorite, quartz, ~a~chy carbonate, sericite and variable

cc~cent~a~ions of carbonaceous dusta The sparse small patches of carbona~e

fc~ dis:rete clusters evenly distributed ~hroughcu~ the sample. The

ac~essory phases include tourffialine grains of various colours including

wsakly ;:eochroic olive green, and blue-green ~y?es~ Zircons are elonga~e

prismatic shaped crystals.

This sample may be simply identified as a well

sorted f~~e grained quartz-rich, weakly carbonaceous arenite.

Hand Spec~men A mid-grey very fine grained compact massive

sample co~~aining scattered medium grained pale grey ?crystal site$.

K-feldspar staining gave strong positive results.

I
I
I
I
I
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Sample 1':.

Rock Type.

18706

Partly argillically altered and carbonated

vitric tuff, with abundant small angular quartz

chips.
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Thin Section. This is an extre~ely fine grained sample that

consists largely of a microcrystalline felsic mosaic throughout which

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

The quartz chips and mica flakes rarely exceed 0.1 mm across. Barely

recognisable are polygonised and devitrified fine grained flow banded

acidic volcanic clasts, that are now converted to a microcrystalline

quartz-K-feldspar intergrowth with narrow =ands of extremely fine grained

~ispy clay defining the lamination. Vague outlines of prev~ous ?feldspar

cleavage fragments also are pseudomorphed by a microgranular quartz-K­

feldspar intergrowth ± patches of clay clouded with dusty inclusions.

By far the majority of the sample, however, contains ubiquitous vague

outlines of cuspate glass shards now devitrified to a cherty quartz ­

K-feldspar intergrowth (see staining of offcut), and these are enclosed

within a matrix that is relatively rich in pale brown clouded and dusty

bi~efringent argillic material (?montmorill=nite). h2so present th~oughout

~~s mat~ix of this s~~ple are numerous irre~ular vsin-likepatches of

~a=~onate. Accessory opaque oxide grains nc« are larqely c=nve~ted to

s~~ene ± blue anatase.

Several narrow v~~~s that C~~ ac~:ss this rock

=on~ain granular quar~z, carbonate and sma:: anhedral patchss of a red-

brown isotropic phase that is most likely iron-rich?sphaler~te. This

phase also is present in trace proportions throughout the voluminous

shard-rich matrix.

The sample gives a strong positive K-feldspar

stain, and also contains ubiquitous poorly preserved outlines of glass

shards. It may be described as a partly ar~illically altered and carbonated

vitric tuff with abundant small angular quar~z chips.

I
I
I
I
•

Samole No..

Rock Type.

18707

Altered vitric tuff with sparse crystal chips

from an acid volcanic source and minor mixed

sedimentary material.
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tourmaline also are accessory.

a narrow red-brown oxidised and weathered selvedge. K-feldspar staining

gave positive results for the majority of the fine grained sample. Very

slow reaction with cold dilute Hel indicates the presence of minor calcite.

accounts for about 5% of this sample, includes dominant chips of quartz,

common clouded K-feldspar chips, subordinate cleavage fragments of weakly

sericitised and albitised plagioclase and deformed mica flakes that are

now converted to sericite .. The crystal debris ranges up to a maximum

size of 0.35 rom, but most is less than 0.15 rom across. Accessory crystal

debris includes small opaque oxide crystal sites that are now converted

largely to microgranular sphene, and minute zircon crystals, while accessory

lithic clasts comprise extremely fine grained, strongly carbonaceous

muds~one. Very rare chips 0: .pleochroic variegated blue and brown

I
I
I
I
I
I
I
I

Hand Specimen

Thin Section ..

A fine grained massive mid grey sample with

Sparse angular and broken crystal debris which

I
I
I
I
I
I
I
I
I
I
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The voluminous, very fine grained rock ma~~ix

in whic~ the c~stal debris ~s 'suspended', comprises an almost cryp~o-

crystalline felsic aggregate ~ith abundant K-felcspar (see s~aining of

offcut), throughou~ which are developed large irregular shap€d patches

of fine grained secondary carbonate. Also present are wispy fibrous

argillic aggregates of ?montmorillonite ± sericite. Very vague outlines

in this fraction suggest the presence of previous cuspate and angular

glass shards.

The extremely fine grained partly carbonated

and partly argillically 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-feldspar 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 acidic volc~aic source and minor

mixed sedimentary material.



very abundant white ?crystal sites, and fewer dark q~ey c~stal sites,

set in a very fine grained green-grey matrix. Patc~y yellow-brown

limonitic oxide staining is due to surficial weathe=ing effects. K­

feldspar staining gave strong positive results.

,....
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I
I
I
I
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Sample No.

Rock Type.

Hand Specimen

Thin Section.

9.

18708

Partly altered crystal 7vi~ric tuff with abundant

material from an acidic volcanic source, and

a minor clastic sedimenta:y contribution.

A massive medium grained sample containing

Angular crystal fragments are a dominant textural
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feature of this sample in which they account for approximately 40\ of

the total thin section area~ These crys~al sites mcstly a~e within the

size range 0.2 rnm t~ 0.4 ~~ (medium sand sized par~~:les), but sparse

al~ered sites up ~c 0.7 rom also are present. Quar~: and a:te~ed feldspa~

c~~s~al sites are ?~esent in approximate~y equal ma~~~ pro?Or~ions, and

qua~tz g~ains mos~ly are angular wit~ seve~al rnagma~:=ally rounded and

er~ayed grains. On ~he other hand the a:~ered feldspar c~ystal debris

includes subhedral Frismatic-shapej sites, but m05~ ~:e angula~ O~ ir~equ:a~.

Also present are abundant sites of deformed and altered biotite flakes

which are aligned subparallel to a weak layering. 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 filled-in

vesicles or polygonised organic material (7radiolaria).

Feldspar crystal sites a~€ selec~ively 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 exceptionally fine grained, almost cryptocrystalline

Ie-feldspar rich mosaic enclosing very small patches 0: "sericite" and

"chlorite". Partial staining by limonitic oxides due"::l weathering has

selectively affected altered feldspar and biotite crys~al sites.
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10.

This sample may be rather tentatively identified

as a~ altered crystaljvitric tuff, especialy since it contains a fine

gra~~ed K-feldspar-rich matrix with vague relict textural evidence of

glass shards., The presence of accessory ?detrital tourmaline, and organic

remains, however, most likely indicates the presence of a minor mixed

sed~mentary component.

1
1
I

Sar.:::le No.

Roc:< Type.

18709

Weakly banded carbonaceous "chert" wit.., sparse

microfossils, that is partly derived from a

reworked K-feldspar-rich acidic volcanic or

tuffaceous source.

I
1

Han~ Specimen An ex~~~mely fine g~ained da~k ~~ey, ccnpact,

"ct~:'~y" mass:'ve sample, ~hat. is cu't. by seve=al na~row jo.:nts cca-:ec.

wi~~ limoniti= oxides. K-feldspar staining gave strong ?csi~ive =esult.s.

is ~~ crys~al debris =ep=esented in this extremely fine ;=ainec sarr.pIe.

A wsak sedimentary layering is evident however, due to progressive decrease

in s:'ze and proportion of carbonaceous particles that are IIsuspended"

in a~ othe~ise featureless, almost cryptocrystalline "cherty" or felsic

mass, intergrown with sparse wispy unoriented flakes of·t1 sericite" (or

ill~~e etc.). Also present in this rock are sparse small (about 0.1

rom a=rossl, very well rounded sites that are filled with microgranular

poly~onised quartz which is clear of the ubiquitous dusty carbonaceous

clo~=ing of the enclosing host rock. These si~es almost certainly

represent microfossils (possibly radiolaria).

I
I
I
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Th':'::'". Sec-:i.on. In con~=ast. to t~e p=evious sample :3708 ~~e=e

>1I
J
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In contrast with the large proportion of opaque

carb~naceous dust and relict textures of microfossils, the voluminous

cher::y or "felsic" rock matrix, which accepts a distinct K-feldspar stain,

almcs:: certainly consists of reworked, once-glassy tuffaceous par::icles

fro~ an acidic volcanic source.



11.

B. UPPER RIVER ROAD WINDOW

oxides.

acicic volcanic or tuffaceous source.

Distinct relict outlines of wispy branching

An almost white, extrsmely fine g~ained co~?ac~

Partly altered and polygonised vitric tuff

with sparse small crys~al chips from an acidic

volcanic source.

18722

sta~~ exposed and discontinuous joint surfaces.

Trace proportions of srr~ll euhedral shaped

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

translucent limonitic oxides once most likely contained sulphides, but

and cuspate glass shards are preserved throughout this sample. These

are not flattened or welded, and now are pseudomorphed by polygonised

felsic aggregates that are mostly K-feldspar (see staining of offcut)

± a:bite. The relict shards are enclosed within a dense fine grained

to almost cryptocrystalline cherty mat that is clouded by abundant dusty

arg~llic and opaque inclusions. Sparse broken crystal debris (up to

0.8 rom across), suspended in this voluminous 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 dusty inclusions marking previous sites of deformed biotite flakes

while clusters of sphene granules replace previous titaniferous opaque

Thi~. Section.

for aeveral narrow b~anching veinlets. Yellow-=~own limonitic oxides

Han::' Specimen

rnas=~ve sample for which K-£eldspar staining gav: positive results ex~ep~

Roc;; Type.

Sam~le No.

Although this sample is extremely fine gra~ned,

it c-.ay be identified as a weakly banded carbonaceous "chert" with sparse

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

...... -,.-... - '---'"

li'l"-'-~ ......
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na~~ow discontinuous fractures also coated with similar ~Y.ides almost

ce~~ainly once contained iron-bearing carbonate since s~~edral rhombic

c~ystal shapes are well preserved.

The ubiquitous well preserved ~elict textures

of ;lass shards in this sample clearly indicate its vit~~c tuffaceous

o~~;in. It contains sparse angula~ and broken K-feldspa~, albite and

q~~~~z crystal debris derived from an acidic volcanic s=~~~e. The rock

has undergone polygonisation of the extremely fine grai~e: felsic shard

mate~ial. and partial a~gillic clouding of the remainin; che~ty matrix

fra=tion.

sa~~le for which K-feldspar s-:.aining gave weak positive =es~lts. Micro-

sc~pic crystal sites give strong positive K-feldspar sta~ning results.

I
I
I
I
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Sa:::;ole No.

Rc:=~: Type.

ria:::' Soecimen.

Th~~ Section.

18723

Par::ly al-:ered and finely pol:·:;~r.ised (or devit-

rified) vi~~~~ ~uff containin~ s?~rse angular

feldspar and quartz crystal c~~=~s.

A r..assive very fine grained "==-.$'.:.--=y" pale brown

Unsorted fine grained crystal :ebris accounts

I
I
I
I
I
I
I..

fo~ only about 3\ to 5\ of the present thin section area, and most is

less than 0.3 mm across. Most of this fraction includes albitised plagio­

clase cleavage fragments and almost equally abundant qua~tz chips,with

sub~rdinate angular chips of K-feldspar. Accessory barely recognisable

ra;;ed crystal sites that once contained deformed bioti~e flakes now

co~~ain aggregates of a very fine grained pale green birefringent layer

sil~cate phase intergrown with dusty opaque ?oxides. Ot~er recognisable

rel~ct textures inlcude minute vesicle sites that are ri~ed with green

bi~efringent argillic products enclosing microgranular a;;~egates of

secondary quartz.

The broken angular crystal de=~~s is "suspended"

in a very abundant matrix in which are well preserved octlines of ubiquitous



The sample may be accurately identified as

a pa~~ly altered vitric tuff, since relic~ textures of abundant glass

shards a~e well preserved~ In addition the sample contains sparse broken

feldspar and quar~z crystal debris from an acidic volcanic source.

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.

13.

wispy cuspate volcanic glass shards. As in the previous sample the shards

are not particularly flattened or "welded", and are selectively replaced

by a finely polygonised felsic mosaic including abundant K-feldspar (see

staining of offcut). The shards are outlined by exceptionally fine grained

pale green birefringent argillic material, and a similar product fills

small rounded vesicle sites. Rare irregular shaped lithic fragments

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

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

I
I
I

I
I

I

I
I

I
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I
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Hand Specimen A distinctly fragmental 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 coloured matrix. K-feldspar staining gave positive

results for the pink fragments and smaller ?crystal debris.

I
I
I
I
I

Sample No.

Rock Type.

18724

Partly weathered and oxidised, partly argillically

altered unsorted lithic tuff, containing material

from a trachytic to rhyolitic volcanic source.

I
I
I

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



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

angular and irregular to deformed shapes and include the following types;

microfQrphyritic trachyte, with prismatic albite microphenocrysts set

in a matrix of magmatic flow oriented albite microlites ± K-feldspar;

once glassy microporphyritic types with spa:se skeletal to subhedral

plagioclase microphenocrysts and sparse feldspar microlites set in an

almost cryptocrystalline heavily clouded K-feldspar-rich groundmass;

once glassy volcanic types similar to the latter, but with abundant small

:ounded vesicle sites now filled with wispy g:een birefringent layer

silicates (?rnontmorillonite ± green "biotite"); "cherty" felsic tuffaceous

types with sparse angular plagioclase crystal debris; and once-glassy

devitrified fragments that now comprise a K-feldspar-rich mosaic clouded

by red-brown hematite dust (most likely the pink lithic fragments of

t~e hand specimen); while other deformed fragments now consist largely

of wispy pale green birefringent clay. The crystal fragments include

toa:se albitised and partly sericitised plagioclase phenoc:yst debris

as well as gloroeYoporphyritic agg~egates of ~his phase (up to 2 rom across) ,

subordinate angula~ and broken quartz chips {~ostly less than 0.8 mm

===oss},as well as deformed and completely al~ered si~es of previo~s

~a!~c phenocryst debris. Such sites now are filled wi~h wispy birefringen~

green oxidised chlcri~e, pal~ green birefri~~ent clay (?montmorillonite)

= felsic microgranular aggregates. The voluminous rock matrix retains

vague outlines of relict glass shards but consists largely of a cherty

felsic 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

b:own 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 trachytic to rhyolitic acidic volcanic

source. Alteration is mostly selective rather than pervasive, and comprises

an argillic-quartz-chlorite assemblage.



15.944C99

Silicified and partly argi1lical1y altered,

strongly porphyritic and vesicular quartz trachyte.

18725

Patchy selective alteration in the groundmass

fraction is to small patches of chlorite and birefringent green interlayer

chlorite/biotite (or oxidised chlorite). Patc~es of wispy argillic

alteration within albitised plagioclase phenocrysts also comprises a

pale green birefringent layer silicate - possit:y montmorillonite, wispy

colourless "sericite", and minor low birefringe:.:. ?kaolinite~

sites suggest the presence of previous biotite ~~d most likely an amphibole.

The vesicles and phenocrysts are set in an abundant groundmass fraction,

the texture of which is dominanted by a dense ~a~ of clouded albite

micro1ites (mostly less than 0.1 rom long), enclosed within a polygonised

mosaic of intergrown quartz, and K-fe1dspar (average grain size of about

0.3 rom). The K-fe1dspar domains are clouded by dense red-brown hematite

dust responsible for the pale red-brown colour 0= the hand specimen.

Apatite, zircon and sphene are common primary a~=essory phases.

Hand Specimen A pale red-brown fine grained sample containing

numerous evenly distributed medium grained pale grey ?fe1dspar crystal

sites as well as fewer dark green-grey mafic crystal sites. K-fe1dspar

staining gave strong positive results.

Thin Section. In contrast to the previous tuffaceous samples,

the present rock is a distinctly porphyritic an~ once-vesicular volcanic

igneous type. Conspicuous subrounded to irregu:ar and branching vesicle

sites now are filled with aggregates of granular secondary quartz wi~

a grain size mostly about 0.3 rom to 0.6 rom across. The vesicle sites

ac=ount for about 15% of tne total thin section a=ea, and mostly these

a~e 0.5 rom to 1.5 rom ac~os~. A fu~ther 15% of ~~e s~~ple comprises ~~~ed~al

~o subh~dral phenocrysts and glomeroporphyri~i= =qg~e;ates of albitised

and wea~~y sericitised plaqioclase and fewer of K-:elcspar, sparse ma:~c

phenco~yst sites are cornple~ely pseudomorphed =y an extremely fine grained

yellow-;reen birefringent :ayer silicate (poss~=:y oxidised Chlorite,

or inter:ayer chloriLe/~Dio~ite). The shapes of several rna:ic crystal

Rock Type.

Sample No.
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feldspar staining gave strong posi~ive results.

16

A fine grained pale brown s~~pls =ontaining

acidic volcanic source.

The present tuffaceous sample is somewhat banded

lithic fragments and crystal de=ris from an

18726

Partly alt~red and devitrified ash flow (vitric)

tuff, containing poorly defined pumiceous,

flow banded and unwelded vitric ~uffaceous

n~~srous medium grained pink feldspar phenocrysts in poo::y defined bands

or layers, as well as vague outlines of possible lithic ==~;~ents. K-

or laminated, and elongate crystal and lithic fragments ge~erally are

oriented subparallel to this direction. It contains in the order of

15\ of crystal debris and a further 15\ to 20\ of lithic f~agments.

The crystal material has an average grain size of about I nm, and includes

cleavage fragments and phenocrysts of weakly zoned plagioclase that is

lightly dusted with sericite while elsewhere are sparse c"istals of K­

feldspar (microclinel. Also present is accessory phenocrys~ic quartz

debris, several crystals of which exhibit bipyramidal shapes of a previous

high temperature form. Other quartz grains are angular b~oken and partly

polygonised. The lithic debris in this sample is poorly defined. It

includes blocks of flow banded, once glassy ?flow banded a~d ?vesiclar

rhyolitic material, up to about 5 mm across, that is now partly represent~d

by a polygonised felsic mosaic interlayered with very fine grained wispy

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

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

Thin Section.

Hand Specimen

Rock Type.

Sample No.

,
well as the decussate microlitic groundmass texture of th~s rock attest

to its igneous origin. It may be tentatively identified as a silicified,

partly argillically altered, strongly porphyritic and vesicular quartz

trachyte.

Distinct relict veskular textures and the

presence of numerous felsic and mafic phenocrysts and aggregates, as

egg
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in ~hi5 sample. The suparal~el elongage fragments and crys~al clas~s

A somewhat massive very fine grained pale pink-

Intensely argillically altered quartz- and

feldspar-porphyritic acidic volcanic rock,

most likely of rhyolitic primary composition.

18748

Hand Spe=imen

Samole 1\0.
o

Rock Tvpe.

~In
Co D \mtlE ROAD WINDOW

brown s~~ple, containing sparse small voids partly lined with red-brown

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

as par~~y altered and devitri=ied ash-flow {vitric) tuff.

h~vs p~~cuced a partly eutaxitic textur~. The rock may be described

Partial welding and flattening of glass shards

and puu,ice fragments has produced an apparent discontinuous lamination

Thin Section. This is a sparsely porphyritic acidic igneous

rock in which phenocrysts comprise approximately 5% to 7% of the total

thin section area. Quartz predominates slightly over altered feldspar

phenocryst sites, and individual quartz phenocrysts reach 1.3 mm across

and have euhedral to subhedral and slightly embayed shapes. Quartz micro­

phenocrysts (only about 0.3 mm across). commonly exhibit dipyramidal

The rock matrix in which the lithic and crystal

debris is set is extremely fine grained and encloses outlines of rather

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

li~~ic debris. Most is represented by a very fine grained cherty mosaic

with aoundant polygonised K-feldspar (see staining), and trails of pale

brown s=ained wispy birefringent clay ± oxidised ?chlorite ± ?montmorillon­

ite. Several clusters of very small secondary barite grains are located

in partly altered plagioclase phenocrystic debris.

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 appear to be broken or shattered in situ.
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l~:7:~nit.ic oxides a.."'rlnarrow wavy :rac":.'.1res contai!"~ "'-:'spy se=:'cit.e st.a.ined

f~~=~ion now are converted to very ce~se monomi~sralic fins grained

A mottled fine grained pale red-brown to mid-red-

18749

Intensely argillically altered and partly

silicified lithic ?tuff containing material

from a qu~rtz-porphyri"ic acidic volcanic source.

Hand Specimen

Rock Type •

Samole No.

bro~n sample containing vague outlines of unsorte= irregular shaped lithic

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

by limonitic oxides.

Intense argillic altera"ion of this sample

has produced a simple quartz-"sericite" (or pyrophyllite e::.c.) secondary

assemblage, and no feldspar remains as such. Well preserved relict

textures, however, suggest a sparsely quartz- and feldspar-porphyritic

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

"s:!'icite" (or pyrophyl1ite, paragoni~e, illite s-:~.). SFarse small

vc:ds have irre~u:ar shapes and are ?ar~ly coate: ~ith ye!:ow~bro~n

si~es ~hroughou~ the rathe= coarsely devitrified =~ polygc~ised gro~ndmass

an~ mainly selec~ive. The feldspar phenocryst 5~~es, as ~ell as feldspar

Argillic alteration of ~~e rock is intense

shapes and have narrow but irregular rims of epi"axial groundmass quartz

added in optical continuity with the host crystal. No feldspar remains

as such in the sample, but recognisable prismatic shaped c~stal sites

and glomeroporphyritic 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 pc:ygonised aggregate

of quartz and intergrown argillically altered fe:dspar crystal sites

wi"h accessory small patches of sphene dust. Po:ygonised quartz patches

which are clear of inclusions and have irregula~ shapes (mainly about

0.2 mm across) may represent ubiquitous small re:ict ?vesicle sites.

Also present are sparse small spherulites consis"ing of radiating quartz­

rich aggregates slightly clouded by sericite "dust".
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I
ye~low-b"own limonitic oxides on exposed surfaces. K-felcspar staining

proved negative.I
I Th:':t Section. Intense silicification with very fine grained
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cherty to microcrystalline recrystallisation and associated intense patchy

argillic alteration has affected this rock, and euhedral to subhedral,

as well as shattered and broken quartz phenocrysts are the sole remaining

clsar relict igneous textural features. Vague outlines 0= rare prismatic

s~~?ed c=ystals most likely ma~k the sites of previous feldspar micropheno­

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

Alteration.of the rock is inte~se and a simple

qua!:'tz-tlse::icite U (or pyrophyllite, paragonite etc.) asse~lage is now

re?resented. These phases are present in approximately e~ual major

proportio~s,with anhedral clusters of microgranular quartz intergrown

\\T:'-::-. de.nse irregular s~aped pa~:::hes of "sericite". Many:::: the quartz

pa~=~es ~~~ain impinging smal~ spherulitic domains of rad~a~ing quartz

tt~~ suggsst devitrification c= a once-glassy volcanic hcs~ lithology.

E~aewhe~~ are finely polygonissd domains ~hat suqges~ min~~ recrys~allis-

a,;::'~n.

Pa::~~al oxidation due to near s~~face weathering

has produced a network of branching fractures that are heavily coated

wi~~ red- and yellow-brown limonitic oxides. Accessory dense irregular

shaped patches of almost opaque to red-brown limonitic oxides equally

cocld represent sites of previous iron-rich ?carPonate or ?sulphides.

The exact primary composition and finer textural

fea~ures of this rock are obscured by its intense argillic alteration,

si:icification and partial oxidation. The presence of vague lithic

fragment outlines, as well as recognisable quartz phenocrj'sts (unbroken

euhedral crystals and crystals that appear to be shattered in situ),

suggests an acidic tuffaceous or even an autobrecciated flow origin for

the sample.



20.

D. MURRAY'S SOUTH ROAD

Sa:::ole No.

Rock Type.

Ha:1d Specimen

18742

Sparsely porphyritic flow banded rhyolite

containing rare xenoliths of weakly carbonaceous

sericite-rich quartz siltstone.

A mid purple-brown fine g=ained ?flow banded

sa:::ple containing scattered medium grained pale grey (quartz) and pink

(feldspar) phenocrysts. Staining for K-feldspa= gave very strong positive

results.

T::in Section. This is a sparsely porphyritic volcanic flow

rocx containing approximately 15% of phenocrysts that are mostly within

t::e size range 0.4 mm to 1 mm. The phenocrysts include approximately

e~~al major p~oportio~s of quartz and feldspars, as well as =are alt~red

ma:~c and opa~ue oxide ~icrophenocrys~ si~as. ~~€ quar~z phenocrysts comprise

e~~e1ral bypy~amidal crys~als,and simila~ c~ys~als with shc~~ prism

fa=~s, as well as magffia~ically; very well rounde6 crystals ~i~h distinc~

e=~aymen~s. On the ot~er hand the plagioclase ==ystals a~e subhedral

pr:srnatic shapes and include individual crystals as well as glomeroporphy-

ri~ic aggrega_es. These are albitised and ligh_ly sericitised. Incidental

xenolithic inclusions of host rock include very fine grained weakly

carbonaceous sericite-rich siltstone.

The groundmass of this sample clearly was once­

glassy, but now consists of a polygonised or devitrified felsic mosaic

rich in quartz and K-feldspar (see staining). ~arrow wavy flow bands

are defined by abrupt changes in proportions of these phases. Minute

microlites are present in the bands relatively rich in clouded K-feldspar,

bu~ these are lacking in the quartz-rich bands.

The rock is cut by narrow branching veinlets

tha~ are filled with almost monomineralic microgranular quartz. while

several wavy narrow fractures are filled with dense fine grained wispy

se:-icite.



s~=~ion area. T~:se have angular to highly irregular s~ape$, and exhibi~

unsorted lit~ic fragmentsl ~ex~ures are charac~er-

A mottled and possibly fragmental fine grained

18743

Partly oxidised (weathered) devitr~fied and

.partly altered unsorted lithic tuff, comprising

debris from an acidic volcanic Source.

Euhedral rhomb shaped voids coated with limonitic

ox~des once may have contained ?arsenopyrite, while elsewhere the voids

are highly irregu:ar shaped but also coated with dark brown to red-brown

li~onitic oxides. Discontinuous narrow branching frac:ures also are

is~ic of ~nis tu::aceous sample, and occupy about 30% zf the total ~hin

a variety of rela~ed textural types such as flow banded weakly vesicular

and porphyritic. All are very fine grained and most likely once-glassy,

but now are represented by a devitrified felsic mosaic rich in K-feldspar

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

prismatic crystals and glomeroporphyritic aggregates of weakly sericitised

plagioclase and fewer crystals of subhedral dipyramidal quartz. Also

present are sparse angular and broken crystal fragments including plagio­

clase,quartz and subordinate K-feldspar. All this debris is set in a

voluminous 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 described above, as well as possible glass shards.

T::in Section.

o~~lines scat~er:~ irregular shaped lit~ic :ragments.

mid grey to dark ~rey sample wi~~ pale red-brown patches. The sample

c~ntains numerous small irregular shaped voids, and rec-~rown limonitic

ox:des have s~a~~~~ exposed (weathe~ed) su~faces. K-:eldspar staining

Hand Specimen

Rock Type.

Sample No.

Porphyritic and flow banded textures are clearly

defined in this s~~ple, which may be described as a sparsely porphyritic

flow banded rhyo~~te, containing rare xenoliths of weakly carbonaceous

sericite-rich qua~tz siltstone.
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22.

ccated with dark brown limonitic oxides.

ou~) voids. K-feldspar staining proved negative.

A partly oxidised pale yellow-brown stained

porphyritic ?rhyolitic, trachytic and v~tric

tu::aceous source.

Substantially altered and partly oxidised

(weathered) unsorted lithic/crystal tuff,

containing a varie~y of fragments from a quartz-

18744

f~~e to medium grained sample, enclosing irregular shaped dark green-grey

pa~ches up to 1.5 em across. The rock contains numerous small (weathered-

T~in 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

to~ether with subordinate, but nevertheless common, unsorted 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 rom. A variety

of lithic types is represented, including once glassy quartz and plagio­

clase 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 birefringent ?montmorillon­

ite. Other fragments retain albitised microlitic trachytic textures.

wr.ile still others have ragged shapes marked by red-brown hematite dust

de:ining narrow ?magmatic flow bands. Still other fine grained fragments

Ea.::.d Specimen

Rock Type.

S=ple No.

is=.tion.

This sample may be simply described as an unsorted

lithic tuff containing a variety of angular fragments from a rhyolitic

volcanic source. The rock is devitrified,partly altered and later oxidised

and weathered. It contains evidence of previous minor sulphide mineral-
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This sample may be described as a substantially

altered and partly oxidised unsorted lithic/crystal tuff containing a

variety of fragments from a quartz-porphyritic ?rhyolitic trachytic,

and vitric tuffaceous source.

A conspicuously banded sample comprising a

The conspicuous banding in this sample is marked

l87~5

quartz-rich lithic arenite/quartz-biotite-rich

siltstone that has undergone partial oxidation

and effects of near-surface weathering.

Dis~inctly banded coarse ~o ve~y coa~se grainec

Hand Specimen

Thin Section.

Rock Type.

Sa~ple No.

coarse grained partly oxidised pale yellow-brawn-stained layer with a

sharp boundary against a fine grained pale grey (?weakly carbonaceous)

band interlayered with pale brown stained, equally fine grained bands.

No K-feldspar was detected by staining.

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 sec:ion area, and these

retain vague outlines of previous cuspate volcanic glass shards. On

the other hand, crystal debris includes almost equally abundant quartz

and plagioclase. Where 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 else 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 ubiquitous fine grained chlorite flakes and clouded by

limonitic oxide dust.
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24.

have angular to subrounded shapes. They include a variety of crystal

and lithic' debris amongst the following; quartz, partly degraded and

deformed biotite flakes, intensely "sericitised" sites that once may

have contained feldspar cleavage fragment~ and possible mafic crystal

sites now converted to dense oxidised 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 wi"h the coarser band and may underlie

it. In contrast, it is a well so~ted type containing about 10% of more

Or less evenly distributed silt sized angular quartz chips (less than

0.06 rom across), and abundant bent and degraded and yellow-brown oxide

stained detrital mica flakes, set in a matrix of exceptionally fine argillic

products and carbonaceous dust.

The rock may be identified as a distinctly

banded. coarse to very coarse grained quartz-rich lithic arenite!quartz-.

biotite-rich siltstone. that has undergone partial oxidation and effects

of near-surface weathering.
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• - - - - - - - - - - - - - - - - - - - -
------------------------------------------------------------------------------------------------------------------------------------
GEOCHEMICAL DATABASE SUMMARY 2B-NOV-19B6 ProjRct: MT READ Pap I
------------------------------------------------------------------------------------------------------------------------------------

~~,

IB701 IB702 IB706 IB707 IB722 19723 18724 18725
~".

IB703 IB726 c..:)c ...........a _ .........=: .........==:== -=•••••••• "_."'IIl:••=_ ............... • ••••••••• ......._- ......._. ....._...
- Elements assayed in percent -
8102 73.4 74.5 74.2 76.2 67.4 76 79.1 72.1 70 72.5
T1D2 0.42 0.25 0.35 0.22 0.36 0.24 0.2 0.38 0.3 0.32
AL203 11.3 11.4 12.1 7.65 12 11.4 9.B5 14 14.1 13.7
FE2D3 2.9 1.98 3.72 I.B 2.64 1.39 0.97 2 2.58 1.63
MOO 0.06 0.05 0.02 0.09 0.16 0.01 0.03 0.02 0.01 0.02
/'IGO 0.63 0.72 1.03 0.86 1.02 0.35 0.31 0.5B 0.74 0.5B
CAll 0.03 0.03 0.04 I.B3 2.6 0.04 0.08 0.07 0.03 0.05
NA20 0012 0.13 1.1>3 0011 2.86 2.9 4.21> 3.5B 2.36 3.34
K20 6.9 7.35 3.16 6.05 4.B 4.54 2.6 4.34 6.25 4.72
P205 0.01 0.04 0.04 O.O~ 0.09 0.06 0.04 0.12 0.09 0.02
LOI 2w52 2.2 3.18 3.52 4.56 1.44 0.94 1.91 2.34 1.77
S 0.04 0.02 (1.03 0. 12 0.01 0.01 0.(14 0.01 0.01 0.02

- Elements assayed in PPM -

AS I 0.1 0,1 0.1 0.1 0.1 0.1 0.1 0.1 1
AS 2 2 2 27 13 4 3 2 2 2
AU 0.01 0.72 0.02 0.66 0.01 0.01 0.4 0.01 0.14 2~ 1:
BA 1340 1360 350 1360 1020 700 3~0 ~60 940 900
BI 4 6 4 4 4 8 4 I> 4 4
CO 14 ~ 5 8 5 5 5 5 6 5
CR 76 IB B 70 BB 32, 94 5 5 44
CU 6 10 6 5 3 4 3 3 2 15
1'10 4 4 4 4 4 4 4 4 4 4
NB 14 14 12 10 18 12 12 10 14 14
NI 12 6 6 16 12 5 5 5 ~ 5
PIl 120 5B IB 20 24 78 8 10 6 ~O

RB IB5 20~ 120 150 170 115 60 140 140 125
SIl 4 4 4 4 4 6 4 6 8 4
SE 2 2 2 2 2 2 2 3 2 2
8R 11 . II 4~ 34 64 29 45 1>4 ~ 74
V 40 160 85 10 10 I~O 10 10 10 10
W 10 15 10 10 10 10 . 10 10 40 10
V ~4 56 40 34 34 44 38 40 44 50
ZN 125 62 52 425 190 18 8 18 52 27
ZR 280 240 zq5 125 140 .19~· 165 245 225 245



• ~1Ii1.. - - - - - - - • - • - - - - - - - - -
---------------------------------------------------------------------_.._------------------------------------------------------------
-----_._-_.--------------------------_._--------~._-----------------------------------------_ .._---------------------------------------
GEOCHEM!:~L DATA9AEE SUMMARY 11-0EC-19$6 Project: MT nEAO Pase

r ...J,

:1,"",,;.

j,,:;:816 19'517 19818 198t; t9820 19821 t9SZ2
'.D::;;====:=; ==;:1.===•••• ====:11===== &====a:==== ===_.....c_._ ..._=--- ••••====...

- El...itn::a ,ji,!iui..iiliYQd in parC::iI'nt -
5102 4~.50 54.50 47.S0 i 50.CO ~9. 40_ 09.:20 02.90~

TI02 0.91 0.71 0.02 0.70 0.61 0.:54 O.~7

AL203 2::Z.10 14.90 12.80 1:5.70 16.70 13.70 15.:50
FE2o:i 0.4:5 8.45 7.6:5 8.90 b.30 3.02 6.90
MNO 0.08 0.20 0.10 0.11 0.0:5 0.03 ·0.0:5
MGO 5.00 6.30 4.32 5.:35 3.40 1.06 2.04
CAD 0.53 0.52 10.20 4.66 l.Oa 1.0:5 0.2:5
NA20 0.46 1.:)1 2.40 2a~4 :3.1a 3.44 3.26
K20 4.86 0.44 1.71 2.40 3.40 2.98 2.:50
P20~ 0.12 0.10 0.03 0.11 0.1:5 0.14 0.\4
LOI 8.30 10.30 10.aO 7.40 4.la 2.Be 3.Z2
5 0.43 0.01 0.C10 0.01 0.03 0.03 0.0:3.

- Elam.nt"s a.!Eiis,;;,yed in PPM -
Ae : .::'0 l~. :;) 1).10 O. :.: I). ::.:) 0.11::: 0.11)
AS : ;'.1)0 7' • ::c; 4.0l' :.Cl; ::.OC ~.Ol) ::::.01)
EiA :1~:C. Cl) 2!:C. ';1') 'it:" .. Oc. ;:~i:.C·I;' :;;:!r'.Ijl:; l~~O.CO 1 ~ljO. Cl)
s: ':'.co .;. :;1) 4.CI) ..... 'J'') -l.CO 4.CI~ 4.CO
CO ::":'.00 ~i:. ::0 :a.co 19. t;;l? 13. ClO coCO 16.CO
1...;", ::::-(i.CO

=~~:;~.
3S.00 34.CC ::4.00 :::0. CO 36.CO

CU is.CO lo~-6Ci 10-.C':·-- ::~.OO 13-;"00 15.00
1'10 4.00 4.CO 4.00 4.00 4.00 4.00 4.00
NEl 14.00 6.00 =.00 6.00 12.00 10.00 12.00
NI 16:::.00 ::9.00 ::.0(1 2.00 3.00 3.00 12.00
PEl So. 0(1 14.0(1 4.(10 c-.O(I 24.00 6.00 a.oo
RB IEO.OO 4.00 4::5.00 EO.OO 10:.00 64.00 SO.CO
SB 6 .. 00 4.00 6.00 6.00 4.00 4.00 6.00
SE 2.00 Z.OO 2.00 2.01) 2.00 2.00 2.00
SR ~O.OO 6S.00 34~.00 13:5.00 130.00 130.00 76.00
V leI). 01) 11)0.00 40.00 ~5.0l) 10.00 30.00 10.O<l
W Ill.OO 10.00 1:5.00 10.00 11).00 10.00 10.00
Y ~= .. oo :3:::.1)0 28.00 28.00 :;a.oo 36.00 30.00
ZN 2~5.00 23.1)0 1'20.04;' 1$4'.00 17:5.00 120.00 13S.00
ZR ::::~5.00 lCC.OI) 76.01) :;s.co lao.oo 14:5.00 1:5::.04)
AU 0.01 0.01 0.01 0.01 0.01 0.01 0.01 <:0

~1·1. ~l~ 4~·i ...."t.~ H·O')' .;;;;.
f(. "/.3 "Z. .... ·1
'7..( ~~
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