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1. INTRODUCTION

This report describes work carried out on the Lake Mackintosh EL 42/85
during the period 21/04/1987 - 20/4/1988 by the Pancon—Outokumpu joint
venture.

The main objective of the Lake Mackintosh project has been to explore
for VMS-basemetal deposits of the Que River-Hellyer type.

2. LOCATION AND ACCESS

The Exploration Licence is located approximately 15km north-east of
Rosebery on the western shore of Lake Mackintosh. The licence area
covers rugged terrain on the eastern slopes of Mt Black.

Access is via the H.E.C. road from Tullah to the Mackintosh Dam at the
southern boundary of the EL.

3. TITLE

Exploration Licence 42/85 was granted to Pancontinental Mining Limited
on 21 April 1986 for a period of one year. The Licence was renewed for
another year and will expire on 20 April 1988. An application for
renewal has been 1lodged with the Mines Department so as to enable
continuation of the project.

4. PREVIOUS EXPLORATION

The Lake Mackintosh EL 42/85 covers a part of Area 3 of former EL 5/63
held by Comstaff Pty Ltd during the period 1972-1985. Work carried out
by Comstaff is summarized in the quarterly report for the period to
20th January, 1987 (Airas, 1987).

5. WORK CARRIED OUT BY PANCONTINENTAL PRIOR TO THIS REPORTING PERIOD

Exploration is being conducted wunder a joint venture between
Pancontinental Mining Limited and Outokumpu Oy of Finland, with
Pancontinental as operator.

Work carried out prior this reporting perlod comprised:-

- a grid, with a 6km baseline and cross-lines every 200m.
- a UTEM survey

- geological mapping

- stream sediment geochemistry

The UTEM survey, which was selected as the principal technique to
achieve the objectives of the project, had not located any major
anomalies indicating volcanic massive sulphide deposits.
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6. WORK CARRIED OUT DURING THE REPORTING PERIOD

A follow-up exploration program has been carried out, the targets of
which were:~

(i) a UTEM geophysical/zinc drainage geochemical anomaly.

{ii a weakly anomalous gold in stream sediment samples on the Lake
Mackintosh shoreline.

(iii) an occurrence of hydrothermal alteration on  copper
mineralisation (Lake Mackintosh Spillway).

Results

(i) Anomaly: isplated weak anomalies up te 230 ppm Zn and up to 80
ppm Pb were encountered and they appear to occur within
tuffaceous—epiclastic siltstone adjacent to the contacts of a
rhyolitic quartz-feldspar-biotite porphyry. No obvious source
for the subtle geochemical anomalies or for the UTEM anomaly has
been identified. Potential for massive sulphide mineralisation
seems moderately low.

(ii} Anomaly: geochemical sampling bedrock and stream sediments has
failed to repeat the previous subtle anomalies, which are
suspected to be spurious. Volcanic breccias in this area
contain abundant quartz In veins and may be evolved in an
environment favourable to formation of epithermal precious metal
deposits.,

(iii) Anomaly: a chalcopyrite-pyrite stockwork veining carrying bulk
grade of around 0.5 Cu and 6 g/t Ag and small lenses of
"massive” pyrite-silica with anomalous Pb, Zn, Cu and Ag has
been located. These mineralisations are suggested to represent
a syngenetlc massive sulphide horizon, within highly disrupted
Henty Fault Zone. A further geophysical investigation is
recommended.

Report

A report on follow-up expleoration of the three abovementioned anomalous
areas has been written by Walter Herrmann, as a contract geologist
(Appendix 1).

A study of the chemical composition of some lithotypes were also
carried out (Appendix 2).
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7. CONCLUSIONS AND RECOMMENDATIONS
Results

Mapping of the area allowed compilation of a largely interpretative
geological map (Herrmann, 1986) and a tentative interpretation of the
stratigraphy of the underlying rock sequence (Figures 2 and 3). The
UTEM Survey failed to locate any significant anomalies directly
indicating a VMS body, but did locate weak anomalies which may
represent boundaries between rock types with slightly different
conductivity. A weak geochemical anomaly (2n) coinciding with one of
the UTEM anomalies was followed up. In addition a subtle gold
anomalous area was resampled.

Reconnaissance mapping in the southern-most part of the EL (Lake
Mackintosh Spillway area) has located two interesting styles of
sulphide mineralisation:

- chalcopyrite-pyrite stockwork veining carrying bulk grades of
around 0.5 copper and 6 g/t silver over four metres extent.

- small lenses of massive pyrite-silica, which carry anomalous
levels of lead, zinc, copper and silver (a single rock chip assay
10.392 Pb, 1.76% Zn, 55 g/t Ag); these lenses appear to represent
tectonically transported segments of a syngenetic massive sulphide
horizon.

Potential for further Exploration

Although only weak anomalies indicative of basemetal mineralisation
have been located to date, the EL area still has significant potential
for VM5-mineralisation due to the following factors:

* Felsic volcanics of the area belong to the Central Volcanic
Sequence of the Mt Read Volcanics. A hiatus in volcanic activity
between a dacitic and a rhyodacitic sequence has been suggested,
representing a position in the stratigraphy at which massive
sulphides may deposit.

* Central Volcanic Sequence lithologies are overlain by a sequence
of pyroclastic/epiclastic rocks (Farrell Slates - Dundas Group) in
the southwest and northern sections of the grid. The combined
UTEM/gecochemical Zn anomaly may have the same stratigraphic
position, suggesting that thils volcanic/sediment contact
{(transition zone) may be prospective elsewhere in the tenement
(Figure 3).

* The Spillway area was not covered by the UTEM Survey, and thus
requires geophysical follow—up.

* Weak UTEM anomalies elsewhere within the survey area have not been
followed up to date.
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8. PROPOSED FUTURE EXPLORATION

The suggested on-going exploration program should be directed towards
further follow-up of the three identified anomalous areas, as well as
further exploration to evaluate the potential of the two interpreted
VMS host horizons. This program would include further geological
mapping, geochemistry, EM geophysics and drilling.
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INTRODUCTION

Exploration Licence 42/85 occupies an area of about 9
square km situated at the western shore of Lake
Mackintosh near Tullah in Western Tasmania.

The area is currently being explored by Pancontinental
Mining Limited, principally for voleanogenic
polymetallic massive sulphide deposits.

During the latter half of 1986 Pancontinental undertook
drainage geochemical sampling, geological mapping and
UTEM II pgeophysical surveys essentially covering the
entire E.L. The results of drainage geochemical
sampling and geological mapping were reported by
Herrmann, December 1986.

Three areas were selected, by Pancontinental, for follow
up exploration:

1) & Utem II/Zinc drainage geochemical anomaly near
9600E/3400N. Preliminary assessment by re—-mapping
and C-Horizon soil and rock geochemical sampling.

2) Weakly anomalous gold in -—80 mesh sediment samples
from three small streams draining directly into
Lake Mackintosh between lines 4800N and 5400N.
Assessment by C—-Horizon soil geochemical and panined
concentrate sampling.

3) An occurrence of hydrothermal alteration _nd copper
mineralisation below the Lake Mackintosh Spillway.
Initial assessment by inspection and rock chip
sampling.

This report presents the results of these preliminary
follow up programmes.

The C-Horizon geochemical sampling was carried out on a
contract basis by MNick Poltock Exploration during May
1987. The  re-mapping, rock sampling and panned
concentrate sampling was undertaken, also on a contract
basis, by W. Herrmann during three days in mid June
1987.



»

QM°

795016

SUMMARY AND CONCLUSIONS

Initial evaluation of three anomalous areas in EL 42/85
has involved a combination of ©bedrock geochemical
sampling, rock chip sampling and panned concentrate
stream sediment sampling.

Geochemical sampling over a coincident UTEM-Zinc
drainage geochemical anomaly near 9600E/3400N has partly
defined isolated weak anomalies peaking at 230 ppm ZIn
and 80 ppm Pb which are of about the same order as the
drainage geochemical wvalues. They appear to occur
within tuffaceocus—epiclastic siltstone units adjacent to
the intrusive (?7) contacts of a distinctive rhyolitic
quartz—feldspar-biotite porphyry. No obvious source for
the subtle geochemical anomalies has been identified.
It is hypothesized, that minor base metals may occur in
occasional quartz veinlets which have been observed in
the siltstones, possibly concentrated close to the
intrusive porphyry contacts and genetically related to
it.

The source of the UTEM anomaly remains obscure. No
hydrothermal alteration has been recognized in the area.
Potential for massive sulphide mineralisation seems
moderately low.

Geochemical sampling of bedrock, outcrops and stream
sediment panned concentrates, in the wvicinity of
previously indicated -80 mesh fraction gold drainage
anon..lies along the lake shore near 5000N, has failed to
locate a significant distribution of anomalous gold.

It is suspected that the original -80 mesh anomalies
were spurious,

Nevertheless, some coarse felsic wolecanic breccias
exposed in this area contain abundant quartz in veins
and open space fillings which may have evolved in an
environment favourable to formation of ‘“epithermal”
precious metal deposits, Consideration of an
exploration programme specifically for this target may
be justified.

Reconnaissance mapping of the Lake Mackintosh Spillway
area has located two interesting styles of sulphide
mineralisation:

1) Chalcopyrite—pyrite stockwork veining carrying bulk
grade of around 0.53% copper and 6 g/t Silver over a
few metres extent.



2) Small lenses of "massive" pyrite - silica which
carry anomalous levels of lead, =zinc, copper and
silver and which appear to represent tectonically
transposed segments of a syngenetic massive
sulphide horizon.

The structural and geographical leocation of both
occurrences, within the highly disrupted Henty Fault
Zone and close to the Mackintosh Dam and Power Station,
creates exploration difficulties but it 1is suggested
that further geophysical investigation should be
undertaken.

UTEM II/ZINC DRATNAGE GEOCHEMICAL ANOMALY NEAR
9G00E/3400N

Herrmann (1986) commented briefly on a c¢luster of weakly
anomalous =zinc wvalues (100-165 ppm)} associated with
anomalous manganese values (1800-6200 ppm) in —80 mesh
fraction sediments from streams near 3400N and 3800N.

Interpretation of UTEM II  data, "inhouse" by
Pancontinental, indicated the presence of a fairly deep
anomalous source, possibly a conductor or litholegical
contact, observed on three lines and suggesting a NNE
linear trend from 9760E/3400N to 9680E/3800N (Ajiras, May
1987) {(See Figure 1),

The UTEM Anomaly is ¢iincident with the area of Zn/Mn
stream geochemistry. Although the UTEM anomaly source
appeared to be "deep" it was considered that an initial
follow up by C—Horizon geochemistry would help to define
the zinc anomaly and provide more detailed geological
information which could help the geophysical
interpretation.

3.1 Soil Geochemical Sampling

The soil geochemical sampling and minor additional
track cutting was carried out by Nick Poltock
Exploration according to approximate specifications
provided by Airas, (10/3/87).

Samples were collected at 20m intervals over short
traverses along existing grid lines 3200 and 3400N,
as well as additional traverses on newly cut lines
3300N and 9640E. (See Figure 2).
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Poltock and Company used a portable Wacker drill
fitted with a 20mm barrel providing about 100 gm of
sample. Samples were obtained at the maximum limit
of penetration of the drill in this case varying
from 0.7 to 6.4 metres depth (Figure 3). Logging
of the samples (Appendix II) indicated that most
holes penetrated into true C—Horizon soil profile.
Where possible, samples were obtained £from rock

outcrops.

The samples were analysed by ANALABS at Burnie, Tasmania

by the following procedures:

Preparation: Method:
Drying 005
Pulverizing 016

Analysis (of whole soil/rock):

Cu, Pb, Zn, Fe, Mn, Ag 101 (perchloric

digest/AAS)
As 114 (vapour

gen. [AAS)
Au 308 (30q.

fusion/AAS).

The analytical results are included in Appendix I,
{(Report No. 109.5.08.04532) an:' graphically portrayed on

Figures 5 and 6.

Geochemical maxima compared with (visually estimated)

background levels are as follows:

Element Maxima Background

Cu 50 5 - 10 {(ppm}
Pb 80 10 (ppm)
In 230 50 (ppm)
Fe 3.5 1 -1.5 (Z)
Mn 3050 100-200 (ppm)
Ag 1 <0.5 (ppm)
As 160 15 {ppm)
Au All below detection limit 0.008 ppm

795018
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Discussion of Results

An attempt at re-mapping the area of follow-up
failed to reveal any exposures additional to those
shown by Herrmann, 1986, Plate 1.

The area is covered by heavy "horizontal” scrub and
there is wvery little outcrop, or indeed float,
apart from those previously mapped in the stream
bed. Logging of rock chips in C-Horizon soil
samples however proved to be worthwhile and
confirmed that the area sampled is wunderlain
principally by a quartz—feldspar—-biotite porphyry
(Eir} and fine grained felsic tuffs and/or
tuffaceocus siltstones (Epa, Eef). (See Appendix
II, Figure 4).

The distinctive quartz and biotite phenoerysts of
Eir render it easily recognizable in rock chips.
The C-Horizon c¢hips of the finer grained tuffs
(Epa?) are usually more weathered and their only
megascopically recognizable features are fine
granular {clastic) fabrics. Whether these
represent pyroclastic wvitriec tuffs or reworked
epiclastic siltstones is difficult to determine
even in outcrop. 1In the EL 42/85 area fine grained
rocks of pyroclastic origin probably form a
continuum in the series Epa, Ees, Eef (See:
Herrmann 1986; Appendix 4, Petrographic
description by Barron, Specimens M69, M119. M67),

The outcrop of Eir porphyry at the stream
confluence near 9640E/3500N contains xenoliths of
fine grained felsic "tuff" and these together with
the generally - cross cutting boundaries and
compositional uniformity of the porphyry suggest an
intrusive origin for it.

The obviously interpretative geological boundaries
shown on Figure 4 are intended to imply a generally
north trending, east dipping stratigraphy in Eef,
Epa? type volcaniclastics, cross cut Dby irregular
intrusive bodies of Eir porphyry locally containing
xenoliths and perhaps "rafts" of the country rock.

735019
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The apparent position of the UTEM anomaly is a
little to the north east of the area sampled and
there is no geological exposure in its wvicinity on
lines 3400N and 3600N. Its strike trend however,
is similar to the interpreted structural trend and
it is possible that the anomaly relates to the base
of an Eef unit overlying Epa? just east of the area
sampled. (Figure 4). The nearest outcrop to this
position is that occurring at 9800E/3400N which
consists of pale grey (tan where oxidised) flinty
weakly laminated wvitric tuffaceous siltstone (Eef}.
Bedding appears to dip at 70° to the east. There
are fine, slipghtly wavy sedimentary laminations
suggesting possible minor soft sediment slumping.
It exhibits no signs of alteration, mineralisation
or veining and a rock chip sample of it (EL01509)
(Appendix I) returned assay wvalues indicative of a
barren rock.

§lightly further afield, but still within several
hundred metres of the UTEM anomaly, several
available whole rock analyses (Herrmann, 1986;
Appendix 3, Sample Nos: M40, M55, M67, M69) fail
to show depletion of sodium or strontium which
might be expected in the (footwall) vicinity of a
(proximal) volcanogenic massive sulphide deposit.

The C-Horizon soil geochemical results, (Figures 5
and 6) indicate that the greatest concentrations of
Pb, Zn occur in Eef and Epa? units adjacent to Eir
porphyry contacts near the western ends of sampled
traverses on 3300N and 3400N. There is a faint
suggestion (rather marked in the case of Arsenic)
of a south eastward geochemical trend cross cutting
the north east trending "fingers" of Eir porphyry.
This, however, may be a figment of interpretative
contouring. A more conservative  style of
contouring would confine the major Pb, Zn "highs”
to several separate areas characterized by close
proximity te Eir porphyry contacts (Figure 7).

The ‘“"spot™ Pb, Zn anomaly at 9600E/3300N is
interesting for the presence of a few chips (in the
C—Horizon sample} of transparent vein quartz. The
only signs of mineralisation in the stream bed
cutcrops at 9520 - 9560E on 3400N {(the site of the
strongest "bedrock” anomaly and second strongest
drainage anomaly) are occasional veinlets of quartz
of variable orientation, mostly < Smm in width and
of frequency < 1 vein per metre. Some veins show
weak Fe, Mn oxide staining and the quartz cften has
an across vein fibrous or "toothy" habit.
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I took a selective sample from the outcrop at
9540E/3400N (E101508) of rock in which much
veinlets constituted about 2! of the sample. The
Pb, Zn wvalues of 50, 180 ppm respectively are
slightly lower but broadly comparable to the
results obtained on Nick Poltocks’ samples,

In the absence of any  obvious signs of
mineralisation I am inclined to attribute these
rather subtle Pb, 2Zn (and etc) anomalies to
possibly weakly mineralised quartz veinlets of low
intensity which may be localised mnear intrusive
contacts of the Eir porphyry and perhaps
genetically related to it.

The coincidence of bedrock and drainage Zinc
anomalies suggests that drainage geochemistry has
been an effective exploration tool in this
environment.

The only other exposure 1  encountered and
considered worth sampling in this follow up area
were a few floaters, near 9870E/3200N, of flinty,
laminated to massive wvitric tuffaceous siltstone
(Eef) with traces (70.12) of Pyrite on joint
planes. A high graded sample (E101507) returned a
faintly anomalous 2Zn value of 110 ppm with other
metals at background level.

Although far from exhaustive, the results of C-
Horizon  geochemical sampling are not  very
encouraging. If desired, the bedrock sampling
traverses could be extended westwards on lines
3200N, 3400N and perhaps also on 3600N to test the
hypothesis that the anomalies are due to minor

795021

quartz veining related to contacts of the intrusive-

porphyry and to provide meore complete coverage of
the catchment area of +the principal anomalous
gtreams.

GOLD DRAINAGE ANOMALY AT LAKESHORE NEAR 5000N

The 1986 drainage sampling programme (Herrmann, 1986)
indicated anomalous levels of pgold in -80 fraction
sediment samples from three small streams draining
directly into Lake Mackintosh along the shoreline
between lines 4800N and 5400N.

Analysis had been by AMDEL. In view of the fact that
this laboratory, at about that time, had provided some
inaccurate gold analyses (on rock chip samples) from
another Pancontinental exploration project it was
considered prudent to re—-sample the anomalous sites and
reassay by two laboratories.

A
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Results of the two phases of sampling were as follows:
{Results in g/t Au)

lst Phase 2nd Phase
Au
Sample No. Au (AMDEL)| Sample No. Au (AMDEL) (ANALABS)
15899 0.18 (Not resampled due to high lake
level)
15800 0.02 15946 0.04 0.30
15501 0.18 15948 0.04 <0.008

The resample results were enigmatic, perhaps suggesting
a sampling problem with errattic distribution of fine
granular gold. Accordingly a brief follow up programme
involving panned concentrate sediment sampling and
bedrock geochemical sampling was devised.

4.1

S0il Geochemical Sampling

"Bedrock" soil geochemical sampling and minor
associated track cutting (4800N) was carried out by
Nick Foltock Exploration according to
specifications provided by Airas (10/3/87).

Samples were collected at 20m intervals along 4
short traverses in the viecinity of the anomalous
streams (Figure 8 and 9). Poltock and Co. used a
portable Wacker drill with a 32mm sample barrel
providing about 1-Z kg of sample obtained from the
maximum limit of penetration of the drill varying
from 0.4 to 3.9m (Figure 10)}.

Where possible rock chip samples were taken from
outcrop in lieu of bedrock drilling. Logging of
the samples (Appendix II) indicates that many of
the Wacker drill holes terminated in gravelly soils
derived from superficial fluvioglacial deposits
(Figure 11) and that geochemical values therefrom
would mnot be representative of the underlying
bedrock.

Samples were analysed by  ANALABS at Burnie,
Tasmania according to the following procedure:



Preparation: Method:
Drying 005
Splitting 013
Pulverizing 016

Analysis (of "whole" soil/rock):

Au 309 (30g Fusion/AAS)

The gold results are included in Appendix I and
portrayed in Figure 9.

Only one sample (the first of the batch of 29

samples) reported above the detection limit (0.008)
at 0.05 g/t Au.

Panned Concentrate Sampling

The three stream sites were revisited and the
sediments sampled and concentrated by panning on
site. Approximately 5kg of ~7 mm mesh sediment
from the best available sediment trap sites in each
stream, was panned down to about 2-3g of
concentrate to allow in field examination of the
"heavy" minerals.

Concentrates were submitted to ANALABS, Burnie,
where they were dried, weighed and the whole
concentrate analysed for gold by Method 309
(Fusion/AAS)Y.

Analytical results are included in Appendix I.

In field examination of the concentrates, indicated
that they all consisted predominantly of quartz
sand with minor proportions (< 1 to 27) of magnetic
black sand, probably magnetite, and traces of a
pink transparent mineral possibly spinel or garnet.
None of the concentrates contained wvisible gold.

Analytical results were all below the detection
limit (0.008 g/t) for gold.

e
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4.3 Discussion of Results

Logging of the samples obtained by Wacker Drill,
(Appendix II) indicates that the majority,
particularly those close to the lakeshore,
represented superficial fluvieoglacial cover or at
best clayey B-Horizon soil. Only a few samples
resembled the pale powdery clay with rock chips
typical of C-Horizon developed on felsic wvolcanics.
The "outcrop" samples, taken further away from the
lakeshore, are probably representative of local
bedrock geology but due to the steep ridge
immediately to the west (and consequent shedding of
talus and large boulders) it is often difficult to
determine whether the "outcrop" is in situ or has
come down from the ridge.

In any case the gold assay results of Wacker Drill
and "outcrop" samples are not encouraging. Only
one sample (E101438) contains above detection limit
gold at 0.05 g/t. Although this sample is in the
middle of an analytical batch, it is the first of
the large samples (1-2 kg) obtained with the 32mm
Wacker sampling harrel. {Samples E101401 -~ 437
(Section 3.1 this report) were of about 100gm each
and probably the whole was pulverized; Samples
E101438-466 of 1-2 kg each would have required
splitting before pulverizing). The fact that this
isolated above background sample occurs as the

first of a gronp strongly suggests a contamination.

problem, either at the sampling or analytical
preparation stage.

The absence of gold from the panned concentrate
samples is likewise discouraging and casts doubt
over the wvalidity of the previous and inconsistent
—-80 fraction stream sediment anomalies.

An outcrop on the shoreline at about 4900N (Figure
11} consists of coarse wvolcanic breeccia with small
to large (300mm) fragments of pinkish grey feldspar
phyric, sometimes flow  banded, rhyolite in a
mottled dark pgreenish grey fine grained lapilli-
crystal-vitric "tuff" matrix. The fragment to
matrix ratio is about 3:1. Rare fragments contain
traces of disseminated pyrite but feldspars appear
to be quite fresh. Two styles of veining occur:

1) rare narrow (<5mm) planar quartz veinlets of
frequency < 1 vein/metre.

2} localized larger en echelon tension gash veins

filled with pgrey quartz and massive compact
granular chlorite.
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Rocks containing the two types of veining were
sampled for E101504, E101505 respectively but both
returned assays of <0.008 g/t Au. (Appendix I}.

On the shore line mnear 4660N there are numerous
loose boulders of broadly similar coarse volcanic
breccia, probably derived from the ridge to the
west., Some contain irregular patches, veins and
interfragment space fillings of white quartz; some
resemble Evd type amygdaloidal dacite with abundant
quartz filled amygdales defining a flow fabric and
there are occasional planar cross cutting quartz
veinlets.

Quartz as veins, veinlets, patches and amygdale
fillings constitutes some 2-32 of the volume but
the rocks otherwvise do not show pervasive
silicification, feldspar alteraticn, or sulphide
mineralisation. A grab sample from these boulders
(E101506) returned an assay of 0.010 g/t Au which
is just a whisker above the detection limit and
probably of no significance.

The follow up sampling program whilst only partly
effective with respect to C—-Horizon/bedrock
sampling, has failed to substantiate the -80
fraction stream sediment anomalies, Rock chip
sampling has thus far failed to detect any
significant gold mineralisation. Nevertheless,
coarse fragmental felsic wvolcanics, which at some
stage must have been highly permeable and could
have provided favourable enviromnments for formation
of "epithermal" precious metal deposits occupy a
large part of the steep ridge to the west of the
area sampled. Abundance of silica in veins and
open space fillings in some of the local rocks
indicates at least low temperature hydrothermal
circulation,

Although the validity of the original gold drainage
ancmalies seems doubtful there may be justification
for a more extensive rock chip sampling programme
with analytical methods specifically designed to
identify exposed or concealed "epithermal® precious
metal deposits.
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5. COPPER MINERALISATION BELOW MACKINTOSH SPILLWAY

My original mapping (Herrmann, 1986) in the area of the
Lake Mackintosh Spillway was only partial due to the
lake spilling during the spring of 1986. Following a
report of an occurrence of alteration and copper
mineralisation in that area (K. Airas, pers. comm) I
made a hasty revisit.

5.1 Rock Chip Sampling/Geology/Discussion

Copper mineralisation was found to occur at the
probably faulted contact between (Evd) dacite and
{Ees) tuffaceous sericitic siltstone at the
confluence of water courses about 120m west of the
western end of the Mackintosh Dam.

The principal development of mineralisation
occupies a 50-100mm wide fissure which trends 075°
and dips at 60° to the south, thus cross cutting
and apparently post dating the steep northerly

trending local cleavage. The fissure is exposed
for only about 3m length, petering out both
eastward and westward. It consists of a rather

irregular and poorly defined system of anastomosing
veinlets compased of grey gquartz and minor
carbonate with slugs and patches of chalcopyrite
(partly oxidized to chalcocite and malachite) and
lesser pyrite. A high graded sample of this
material (E101510) returned an assay of 6.85%1 Cu,
31 g/t Ag and (absurdly low) ©0.5%7 Fe. Jdarrow
irregular veinlets of similar composition form a
stockwork of moderate intensity in a poorly defined
patch of about 3m diameter immediately into the
footwall (north) of the principal 0759 trending
fissure. Common veinlet orientations within this
zone are subparallel to the 075° trend, also about
330° with  steep dips, and other wvariable
orientations. My general impression is that the
vein systems mainly cross cut and post date
cleavage formation but have been at least partly
influenced by the presence of cleavage. The
veinlets are mestly 1-5 mm 4in thickness and of
short persistence, generally only 50-100mm in
length. A  representative chip sample over
approximately 3m northwards through this stockwork
(E101511) (Figure 12) returned an assay of 0.53Z Cu
and 6 g/t Ag.

Representative chip samples to west, east and south
of the observed mineralisation {(Figur=s 12, E101512Z,
513, 514) returned low values in the range 5-90 ppm
Cu. :
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The mineralisation thus appears to be confined to a
very small area apparently within (feldspar,
phyric, amygdaloidal) Ewvd type dacite immediately
adjacent to the probably faulted contact with Ees
type tuffaceous sericitic siltstone. The latter
contains local minor (1Z) disseminated pyrite
mineralisation but insignificant levels of base
metals. The dacite host appears ta be weakly
silicified and sericitized close to the contact but
this may be in part related to strain and cleavage
formation. The presence of strong cleavage and
associated sericite causes difficulty in
differentiating the two (?) rock types in the field
and in exactly defining the contact.

On mapping Ffurther up the watercourse to the
westward from the copper occurrence, 1 was
surprised to find that the Evd dacite persists in
outcrop for only about 50m and is in sharp
(probably faulted) contact  with interbedded
tuffacecus—-epiclastic lithiwackes and grey to black
siltstone and slate similar to those occurring in
the Spillway area east of the dacite contact., (See
updated 1:5,000 Geological Plan, Plate l). These
sediments pass westwards into coarse fragmental
telsic volcanic epiclastics with abundant rafts and
fragments of dismembered black shale-siltstone
beds. The fabric is partly epiclastic but
evidently largely tectonic with intense deformation
and partial transposition of layering parallel to
tieavage. There are some clastic dykes and etc
indicating that some of the coarser epiclastics
were rather mobile during deformation.

It seems that the dacite wunit hosting the copper
occurrence represents an allochthonous fault slice
of the volcanic sequence to the west which has been
tectonically incorporated within the ("Farrell
Slate”) sedimentary sequence. An alternative
interpretation could be that the dacite represents
a small intrusive body with contacts modified by
strong deformation.

In the north bank of the watercourse exposure,
about 2m west of the contact of this dacite
"allochthon" there occur two small lenses of
"massive”  pyrite within felsic  tuffaceous-
epiclastic siltstone. The lenses are about 100 x
300mm and 150 x 600 mm in size (the larger one is
covered by overburden to the north) and are aligned
with the prominent north trending steep dipping
fabric.
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Their composition is of about 307 pyrite in a
matrix of fine sintery dark grey silica. Although
partly recrystallized, the pyrite occurs in fine,
persistent parallel laminae strongly resembling
sedimentary bedding. A grab sample representative
of these lenses (E101515) returned analyses of
0.05% Cu, 0.39% Pb, 1.76% ZIn, 55 g/t Ag, 0.12% As
and a ridiculous 0.52% Fe.

Given the abundant evidence of tectonic
transposition in the enclosing sediments, it is
very likely that these pyritic lenses represent
dismembered segments or boudins of a syngenetic
massive sulphide horizon. Such a horizon would be
of obvious significance to exploration for
polymetallic volcanogenic massive sulphide deposits
which are the principal target in EL 42/85.

The association of quartz + carbonate in cross
cutting chalcopyrite veinlets of the copper
occurrence -(described above) suggests a late
tectonic (Devonian) origin similar to the quartz +
sideritic carbonate tension gash fillings which are
present on a minor scale elsewhere in the area.
However, an origin involving deformation of a VMS
footwall chalcopyrite—-pyrite stringer =zone, or
remobilization of such stringer mineralisation,
cannot be ruled out.

There are severrl negative factors to assessment

and exploration for extensions of both the copper

veins and pyritic lenses occurrences:

1) The occurrences are within 100m of the
southern boundary of the E.L.

2) They are close to a HEC dam and power station,
presumably on land controlled by the HEC.

3) Their location within intensely deformed rocks
of the Henty Fault Zone will make
structural/stratigraphic interpretation
extremely difficult.

4) Much of the area and presumable extension to
NNE is covered by fluvioglacial deposits in
the old valley of Tullabardine Creek.

Nevertheless their recognition provides an
opportunity for laboratory and in situ conductivity
measurements which may assist interpretation of the
1986 UTEM II geophysical survey.

795028



Figure 1 (from: Airas 29/5/87) shows a chaln of
UTEM anomalies at about the same structural
position as these sulphide mineral occurrences
extending from 2600N to 3800N.

These anomalies probably reflect a not unexpected
high conductivity im  the "Farrell Slates" in
contrast to the dominantly volcanic sequence to the
west. The pattern of a fairly discreet chain of
anomalies mnot generally extending eastward to the
lakeshore suggests a rock/conductivity boundary
although it could also reflect a greater proportion
of black slates mnear the western margin of the
"Farrell Slates" or increased conductivity along
some boundary fault.

I can offer no good explanation for the broad area
of slightly above background conductivity around
Tullabardine Dam. (Figure 1, Anomaly group 3).
Perhaps this reflects slightly higher conductivity
in the (Evd) dacite lithotype which may represent
an intrusive body. There is a partial analogue to
this situation in the faint anomaly on line 2200N.
The theory could be inconclusively tested by re-
examining UTEM profiles for 1lines 7400N and 7600N
which cross a small (perhaps intrusive) area of
similar (Evd) dacite althpough in this case the
surrounding rocks are sediments (similar in general
to the "Farrell Slates") and the conductivity
contrast may be reversed.

Given the difficulties of a structural mapping or
geochemical follew up of the copper wvein and
pyritic lense occurrences the best approach may be
to investigate the actual conductivity
characteristics of the observed mineralisation;
with these in view reassess the existing UTEM data
to determine if the survey parameters were
appropriate to definition of such mineralisation
(of an appropriate thickness) and give
consideration to  further specific geophysical
surveys in the area east of the 10,000E base line
and south of Tullabardine Dam.
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Q
Q%l . INTRODUCTION

This report describes the chemical composition and compositional
relationship of some lithotypes within the Lake Mackintosh area
(EL 42/85). The results are additional to the results of the
mapping and petrological study described in the previous report
"Notes on the geology of EL 42/85 Lake Mackintosh, Tasmania” by W.

Herrmann (Report No 87/7).

2. SAMPLES, CHEEMICAL ANALYSIS AND PETROLOGICAL STUDY

This study comprises 10 rock specimens from outcrops, representing
each one of the principal (mainly volcanic) lithotypes encountered
during mapping. Samples and analysis are described in Wally
Herrmann's report. The report of the petrological study has been
appended to Wally's report.

Analytical results and routine whole rock gecchemical diagrams
have been appended to this report.

3. DISCUSSION

Tlie samples can be divided to three separate groups according to
l their stable element composition. The first group includes

rhyodacitic feldspar—-phyric extrusives, coarse volcanic breccia

and lapilli, often pumiceous, tuff. The second group comprises
l fine grained felsic quartz-phyric tuffs, pumiceous, weakly lithic

tuffs and feldspar/ferro-magnesian-phyric extrusives or intrusives

as well as undifferentiated pyroclastics and epiclastics. One
l single sample from a dolerite forms the third group.

The close resemblance in the chemical composition of the
pyroclastics and epiclastics to the feldspar-phyric tuffs of
dacitic composition may support an interpretation that the dacitic
volcanism is the latest volcanic event providing material for the
cormencement of deposition of the overlying epiclastics and
pyroclastics. This suggests that the more felsic rhyodacitic
tuffs to underlie the dacitic wvolcanics, and are lower in the
stratigraphy.

Kr

The chemical analyses do not indicate evidence of important
hydrothermal alteration (except in one sample M113 rhyodacitic
lava) or anomalous base metal contents. One sample shows high
alteration index (A.I, see app. 1) mainly because low sodium and
high potassium values. ©No other significant sign of alteration is
found.

4. CONCLUSION

The geochemical results allow grouping of samples representing
compositionally similar lithotypes. This fits well and will
support observation and dinterpretation made during the mapping.
Groups of similar lithotypes will allow to draw a conclusjon of
different volcanic events and subsequent stratigraphic units and
order within the EL area.

e
£
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Although there is only one sample per lithotype and therefore any
firm conclusion can’t be drawn about the geochemistry of the rock
types, the study shows practical benefits of whole rock analyses
for purposes of a reconnaissance mapping by enabling or supporting
to recognize the chemical characters of the rocks. The series of
analyses forms also a data base to make comparisons between
different areas.
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APPENDIX 1

GEOCHEMICAL DATABASE AND DIAGRAMS

- LIST OF ANALYTICAL RESULTS

~ ALTERATION INDEXES

~ 2Zr/Ti02 vs Nb/Y —~ DIAGRAM

— VARTATION DIAGRAMS FCOR ALTERATION AND
DIFFERENTIATION

TitZr vs 8102
vs Ti02
vs Fe203
vs MgO
vs Naz20
vs K20

— HARKER DIAGRAMS

Si02 wvs Ti02
CagQ
MgO
Naz2Q
KaQ
Ba
Cr
Sr



GEQCHEMICAL DATABRASE SUMMARY L2-FEB-19B7 Project: LAKE MACKINTDSH

P L)

O Ma0 M35 M&3 M&7 Mo M72 M78

c EoOSDEEmEaEET EOSoSosRESS FESommsmmEmr EESSERES== EmrtnmmTE=EaEE = = —_== =

L7 - Elements assayed in percent -

I s1D2 73.50 62,00 55.50 75,30 &£4.90 58. 40 71.70

O~ TiDZ 0.2 0.71 1.31 0.26 0.72 0.51 0.36
AL203 12,30 15.40 15. 20 13.00 15.60 14.50 13.50
FE203 2,02 5.75 11. 10 2.14 5.10 4.50 2.24
MNO 0. 02 .10 o017 0. 05 0. 0% 0. 06 0.07
MGD 0.4%9 1.6 3.20 G.72 1.42 £.20 0.55
CAD Q.15 . 2.9B &.50 1.42 Z2.42 Z.70 2.78
NAZO0 2.00 3.30 3.22 Z.24 3.82 3.9¢ 2.22
X 20 a.25 3.76 1.58 4.44 4.08 3.460 3.54
P205 a.0t 0.11 0.22 Q.01 .14 G.08 0.01
LO1 1,45 1.86 2,20 1.24 1.82 1.20 1.5&4
- Elements assayed in PPM -
AR 0.10 0.1 0.190 0.10 D.10 0. 10 C.10
AS 2,00 7.00 2.00 4,00 5.00 7.00 2.00
cu 5.00 &.00 13.00 &. 00 1.00 &.00 2.00
ot LT i
FE 10.00 34.00 20,003 50.00 24.00 20.00 78.00
N 36.00 B&.00 82.00 39.00 42.00 30.00 33.00
BA 1240.00 910.00 545, 00 230, G0 1100. 00 790. 00 730.00
BI 4,00 . 4,00 4.00 4,00 4,00 4,00 4.00
co 3.00 91.00 17.00 4,00 8.00 8.00 2,00
CR 456,00 32.00 &4_0OD 5.00 1&4.00 146.00 5.00
MO 24.00 4.00 4.00 4,00 4.00 4.00 4,00
NB 16.00 12.00 &.00 156.00 14.60 10.00 12.00
NI 4.00 5.00 4,00 4.00 4.00 %.00 4,00
RB - 155.00 135.00 47.00 200,00 140.00 ) &2.00 140.00
SB 4,00 4.00 4,00 &.00 4,00 B.0O0 4.00
SE 2,00 .00 2.00 2,00 2,00 3.00 2.00
SR 105.00 415.00 455, 00 165,00 450. 00 280.00 - 340,00
v 10.00 10.00 10.00 10.00 10.00 10.00 10.00
W 10.00 10.00 10.00 10,00 15.00 10.00 10.00
Y 32.00 38.00 34.00 4460 40.00 38.00 34.00
R 155.00 210.00 245,00 115,00 245,00 200.00 250.00
TR 7.7 a7 79, b LA 3. b 35 Te
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— Elements ac

‘/8102 - 75.%0 70.00 74,30
V1102 Ches 0.25 0.56 Q. 30
JaLza3 o 11.00 13.50 12.90
VFE203 1.29 4.10 2,00
'-/:mu 0.03 0.09 0.05
v MBD 0.18 0.83 ©.43
VEAD Q.36 1,09 Q.57
VNAZO 9.5 . 4.3s _ 2.450
VK20 8.50 1.82 4.7z
VP05 Q.01 C.14 ¢.oz
LAl Q.76 2.54 1.3%9

- Elements a:

JAG - ' Q.16 Q.10 G106
/BS z.00 7.00 10.C0
l./CU 3.00 . 2.00 4,00
V’E: R2.04 S2.00 32.00
YIN 16.00 42.00 %5.00
“ap 1220.00 450 Q0 F80.00
— Rni 4,00 4., 00 4,00
v C0 2.00 3.00 2.00
YR - &.00 _ ] 22.0q ZR.O0
- MO 4,00 4. O 4.00
“NE 10. 00 10. 00 14.00
VNI 3.00 .00 3.00
vRB 210.00 48. 00 160,00
-5B 4,00 &.00 &.00
- SE 2.00 2.00 2,00
V/5R 140,00 435.00 335.00
v 10.00 10.00 10.G0
—W 10,00 10.00 10,00
Ay 38.00 3&.00 40,00
IR 200,00 20G.00 255.00



Froject LAKE MACK INTOSH Sample No. MI13 7/ 6159.;_2
Element wvalue for MGED 0. 180

Element value for KZz0 B.300

Element value for Naz0 = 0.540

Element value for CAD = Q, 340

Alteration index = 0. 605

Froject LAKE MACK INTOSH Sample Mo. M119
Element value for ME0D 0. 830

Element value <for KZ0 1.820

Element value for NAZO = 4,360

Element value for CAD = 1.050

Alteration index = 32.71%

Frroject LAKE FACK INTOSH Sample No., MiZ1
Element value for MGO = 0. 430

Element value for K20 = 4,720

Element value for NAZO = 2,800

Element wvalue for CRO = 0,870
Alteration index = :

{r
X
o
o
[

‘Project LAKE MACK INTOSH Sawmple No. Maig
Element value $or MGO = 0,250
Element value for Kz0 = &, 250
= Element value for NAZD = Z.000
Element value for CAD = Q.150
. Alteration index = 7o.815
l Froject LAKE MACK INTOSH Sample MNo. MS3
Element value for MGEO . = 1.760
Element valus for KZ0 = 3.760
Element walue for NAZD = 3.300
Element value for CAQ = 2.980
filteration index = 44,730
l Project LAKE MACK INTGSH Sample No. M&l
Element value +ar MEO = 3,200
Element value for K20 = i.980
Clement value for MAZ0 = 3,720
. Eleicent wvalue fgr CeD &, 200
Alteration ipdey = 534.785

i

L)
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Froject LAKE MACK INTOSH Sample Ho. Mo7

Element value for MGOD = 3. 720

Element valus for K20 = q.4450

Element value for NaZO = Z.240

Element value {or CAD = 1.4z0

Alteration index = 58,597

Froject LAKE MACK INTOSH Sample No. M9
Element vatue for MGEO = 1,420

Element value for KZ0 =. 4.080

Element value for NAZO = 3.820

Element wvalue for CAD = 2.420

Alteration indew = AL_D4B

Project LAKE MACKINTOSH Sample Mo. W7z
Element value for MEO = 1,200

Element value for K20 = 3.500

Element valua for NAZD = 3.960

Elenment value for CA0 = 2,700

Alteraticon inden = 41.883

Froject LAKE MACKINTOSE Sample No. M78
Elament value for MGZ0 = G. 550G

El_mert value for K20 = 3.960

Element wvalue for NAZO = 2,220

Element value for CAC = 2.78a0

Alterztion inden = 33,113



Host volcanic rocks — Lake Mackintosh
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Variation diagram — Lake Mackintosh
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Variation diagram — Lake Mackintosh
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Harker diagram — LAKE MACKINTOSH
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Harker diagram — LAKE MACKINTOSH o
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Harker diagram — LAKE MACKINTOSH
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Harker diagram — LAKE MACKINTOSH
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Harker diagram — LAKE MACKINTOSH
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Harker diagram — LAKE MACKINTOSH
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Harker diagram — LAKE MACKINTOSH
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