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ABSTRACT

Exploration Licence 2/72 lies in an extremely mountainous region of dense
forest and alpine moors in southwestern Tasmania. Cambrian, acidic, vol-
canic rocks, which elsewhere in Tasmania contain base metal deposgits, are

present.

Reconnaissance geology, soll geochemistry and aerial electromagnetic sur-
veys have been carried out. No significant mineralisation was detected
by any of the three methods.

If any ore bodies exist they are not exposed. The current work has not
located any areas worthy of drilling. Further exploration would be ex—
ceedingly expensive. It is concluded that no further exploration ig

warranted.
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INTRCDUCTTON

Western Tasmania is subject to extremely unusual weather conditions by
Australian standards, and the field season can be considered to commence
in mid-November and last until mid-March. Outside this peried, the
weather may be fine and clear ocassicnally, but snow and'very heavy
rain storms are possible, which make general access and working con-
ditions difficiult. The country, being almost totally inaccessible to
vehicles, has to be covered by helicopter and by foot. Dense forest
covers more than half Exploration Licence 2/72 and the balance is
partially glaciated terrain and partially heavy scrub, neither of which

iz conducive to simple mineral exploration technidques.

The work was carried out by Mr. B.V.H.U. Starke during December 1971
and by Dr. T.D. Martin and Mr. C.A. Chapallaz from November 1972 to
March 1973. Petrological work was carried out during April and May
1973 by Dr. I.D. Martin.
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GENERAL: DISCUSSION

In Wegtern Tasmania, acidic, volcanic rocks, of presumed lower to middle
Cambrian age, carry small-to medium-gized base metal ore bodies. In |
addition, commercial deposits of tin occur in Upper Proterozoic and
Devonian rocks, the Devonian tin ores being associated with granitic

bodies.

The Cambrian volcanic rocks are associated with a meridianally-striking ?
subduction zone. No volecanic centres have been identified, but the dis-
tribution of volcanic agglomerates, lava flows and fine-grained, shaley,
tuffaceous, sedimentary rocks indicalte at least two separate centres,

one close to Mt. Darwin ('145O 32' east longitude, 42° 157 south latitude)
and one close to Port Davey (145° 451 east longitude, 43° 15' south lat-
itude). There may be other centres further north. Exploration Licence
2/72 is centrally-positioned between the two presumed volcanic centres.

There is no record of mineralisation within the Exploration Licence.

A helicopter was employed throughout the survey.
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GENERAL: GEOLOGY

Colour aerial photographs at scale 1:15,840 were used as a mapping base.
The results were plotted on a corrected topographic base of 1:15,840
supplied by the Tasmanian Department of Lands and Surveys. All points
marked on the final plan are considered accurate to better than plus or

minus 10 metres.

Dense ti-tree and bauera scrub, rain forest and steep slopes make access
difficult. @Glacial overburden and Tertiary marine sediments cover most
of the Exploration Licence where the surface is lower than 370 metres
above mean sea level. Other areas are commonly covered by recent talus
slopes and flood-plain sediments. Most of the area of Cambrian volcanic
rocks is covered by a thin layer of decomposing organis debris derived

from "button-grass', a common, low-growing, perennial grass.

Average percentage outcrop would be 1 to 2%, mainly weathered and leached.
Fresh exposures are in stream beds and on the crest of ridges. Nearly
all outcrops are of massive, ignimbritic and rhyolitic material, which
weathers less readily than the more abundant pyroclastic and epiclastic

tuffs and sedimentary rockse.

The geological map is, of necessity, somewhat interpretive. Photo~geo-

logical trends have been used to correlate the isolated outcrops.

Facings were obtained only on the Ordovician sequence. The structure of

the Cambrian sequence cannot be proven because shearing has obliterated

evidence of facinge.
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GEQLOGICAL, STRUCTURES

Structures in the Precambrian rocks are complex and suggest at least
three periods of folding. No attempt was made to unravel these struct-
ures. Paulting in the Precambrian rocks is dominantly meridianal and

east-dipping.

Obzervations made on the faulted eastern boundary of the Cambrian vol-
canic rocks all suggest steep reverse faulting with negligible hor-

izontal movement.

No folds were observed in the Cambrian sequence. Minor structures in-
dicate that isoclinal folds are probably present. Repetition of seqg-
uences both in the game order and in reverse order suggest fold repet-—

ition. However, no folds could be subsztantiated in the fiéld.

A large porphyry dome in the southern portion of the Exploration Licence
induces a broad fold in the volcanic rocks. Aerial magnetic profiles
from the northern part of the area suggest a well-defined, anticlinal
structure plunging to the north. Reversal of stratigraphic units in
the same area correlates with this interpretation. Despite this, no

evidence of folding could be observed on the ground.

The Ordovician gequence shows a faulted, north-striking anticline with
steep dips to the west and more gentle easterly dips. The anticline
plunges gently tc the north at about 15°.  The sequence is cut by a
number of major strike faults. There is no evidence of horizontal dis-—

placement on these faults.

Faulting has occurred in post-glacial times. A major fault trace along
the Condor River has cut glacial deposits of Quaternary age. Displace-
ment on the fault is approximately 30 metres vertically with the east
block moving southward and down. The amount of horizontal movement can-—

not be measured.

Many other relatively minor faults are visible on aerial phetographs and,
very rarely, on the ground. These transect the Tertiary sediments over-
lying the Cambrian volcanic rocks. Apparent horizontal displacement on

these faults exceeds 100 metres in places. Vertical displacement cannot

be measured.
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STRATTGRAPHY

No attempt was made to map in detail any units within the Precambrian

of post-Cambrian seguences. Separation of the Tertiary and Quaternary
formations into topographically-controlled units, and the Ordovician

and Silurian rocks intce conglomeratic and non-conglomeratic facles was
undertaken. Since no fossil evidence was located, the conglomerates

are assumed to be the lateral equivalent of the Ordovician Cwen Conglom-—

erate known elsewhere in Western Tasmania.

The Cambrian rocks have been sub-divided into the D'Aguilar Group, the
Lucas Volcanics and the Thirkell Group. Equivalents to these occur in

the Queenstown area.

COMPARTSON OF STRATIGRAPHIC UNITS IN THE QUEENSTOWN AREA AND EXPLORATTION
LICENCE 2/72:

QUEENSTOWN E.L. 2/72
Owen Conglomerate Owen Conglomerate
A i A A
Intrusive porphyry Intrusive porphyry
Tyndall Group Thirkell Group
Dora Conglomerate

A ___ A A i

A i A i

Crown Andesite _ Lucas Volcanics
Queenstown Pyroclastics

Sedgwick Rhyolite

Darwin Keratophyre

Lyeli Schists D'Aguilar Group
Selina Volcanics

Sticht Range Beds A A A A
A A A A

Precambrian Precambrian
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D'Aguilar Group

The contact between the Cambrlan sequence and the Proterozoic quartzites
and mica schists is a faulted and folded unconformity. The dominant
Cambrian rock type near the contact is a polymictic conglomerate of
small to large, very well-rounded boulders of chert, quartzite, quartz-
mica schist, and very rarely other sedimentary rocks, such as sandstoneg
and limestones. These latter are usually very poorly preserved. There
is very little sorting within the conglomerate, and in this way it is
quite unlike the Ordovician Owen Conglomerate, which is found further
north. Overlying, and interbedded with, the coarse conglomerate are fine-
grained, quartz-muscovite sandstone, quartz-mica schist and some bands
which are possibly somewhat calcareous. The overall thickness of this

conglomeratic zone apprcaches 300 metres.

Next is a series of epiclastic, volcanic rocks. Most thin sections in-
dicate that these have been reworked and are not true waterlain tuffs.
Keratophyres within'these are either intrusive rocks or flows, but there
is very little evidence for onhe or the other. In the keratophyre veinlets
of hematite and magnetite have not been observed, so it differs from the
Darwin Keratophyre, which is further north, particularly in the Queenstown
area. The tuffacecus unit thins to the north and is faulted off near the

Sprent River.

The topmost unit is a conglomerate about 10 metres thick, which has a few
boulders of volcanic material. It is similar to the underlying conglom—

erate in all but this aspect.

This basal unit provisionally has been called the D'Aguilar Group, as 1t
constitutes a mappable sequence in the D'Aguilar Range, at the eastern
fringe of the volcanic rocks. Probably it will eventually be split into
two or three sub-units, but there jis so little outcrop that it is difficult
to sub-~divide it. The overall thickness of the unit is approximately 1

kilometre.

Interbedded with these other rocks and in contact with the uppermost unit
of the Group is a dark green to black shale, fragments of which show very
fine cross-bedding. Unfortunately, it has not been possible to observe
this cross~bedding in outcrop, thus it could not be used to indicate

facing.
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The next formation in the succession cogstitutes the main acidic volcanic
unit. This is a sequence of middle Caglbrian volcanic rocks, which con-
to ground held by Broken Hill Prop-

rietary Ltd. The name is from the & River, which flows through the
h@ansan

tinues from Exploration Licence 2/72
exposures there.

The Lucas Volcanics is a succession of rhycliteg, ignimbrites, minor ash-
fall tuffs and intercalated sedimentary and pyroclastic horizons. There

are some intrusive quartz-~feldspar porphyries, one of which is large.

The rhyolites vary from white to green, are very porphyritic, and have a
fine crystalliné ground mass. The phenocrysts are of quartz. The rhyolites
are massive in outcrop and appear to withstand shearing better than the
ignimbritic and pyroclastic rocks. In places these rhyolites form exposures
that appear like large "whalebacks". This is probably a result of glacial
erosion, as the main valley in which these rocks have been mapped appears

to be a result of glaciation.

The softer and more easily eroded pyroclastic and sedimentary units only
rarely outcrop, and as a result cannot be delineated on the geclogical

map accompanying this report. In particular, one area in the central east-
ern portion of the volcanic belt is almost totally without outecrop, the
three minor outcrops there being of ash-fall tuff and sedimentary rocks.

It is thought possible that a large portion of this area, which ig mapped
as alluvium and fluvioglacial sands and sitts, is underlain by the sedim-

entary and pyroclastic units.

Many of the ignimbritic and rhyolitic rocks contain, particularly in the
less sheared portions, up to 2% sulphide, which is almost entirely pyrite.
Chalcopyrite was detected in one polished section and traces of what may
be chalcopyrite were observed in several hand specimens. The fact that
the sulphide appears only in the unsheared or weakly-sheared portion of
the rock is almost certainly a weathering phenomenon. Fresh samples of

more sheared material cannot be obtained.

The sedimentary and pyroclastic rocks that can be seen usually contaln a
very fine, brown mottling which is interpreted as being due to sulphides.
The areas where these are found generally have higher lead and zinc back-
grounds, but high copper backgrounds are rather rare. The possibility

that the brown mottling is due to the presence of minor amounts of carbonate
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mineralg, which are being replaced by goethite, camnct be dismissed, but in

thin sections carbonate is almost totally absent.

In the southwestern part of Exploration Licence 2/72 is a porphyry, which
appears to be petrologically uniform, crystalline, and conceivably s intru-
sive. It appears identical in texture to an undoubtedly intrusive porphyry
in the vicinity of Lake Dora, near Queenstown. That porphyry intrudes the
Dora Conglomerate, which is equated with the Thirkell Group. It is thought
that the porphyry on Exploration Licence 2/72 is probably intrusive, and it

is interesting to note that Broken Hill Proprietary Ltd. have mapped a similar

unit to the southeast of Exploration Licence 2/72 as an intrusive porphyvry.

The prime target within the Mt. Read Volcanics, a Cambrian volcanic sequence
equated with the Lucas Volcanics, is the contact between the rhyolite flows
and ignimbrites and the pyroclastic rocks that are either derived from those
rhyolites or are the result of separate explosive activity. This contact is
not exposed anywhere on Exploration Licence 2/72. 1In the few places where
pyroclastic rocks and porphyritic rhyolites are in contact, geochemical
anomalies are obtained. The most important of these is in the area immediately
east of the intrusive porphyry, and this can be seen by referring to the geo-

logical map.

At Mt. Darwin and in the Mt. Lyell area, the mineralisation is near the contact
between the pyroclastic rocks and the rhyolites of the Darwin Keratophyre type.
The Darwin Keratophyre has not been identified within Exploration Licence 2/72,
but is thought to be beneath the surface in the areas where there are notable
magnetic anomalies. Of all the units within the Mt. Read Volcanics, only two
show any magnetic expression, these being the Darwin Keratophyre and the Crown
Hill Andesite. The andesite has a relatively weak magnetic expression, and
only the Darwin Keratophyre has an expression similar to that observed in
Exploration Licence 2/72, where outcrops of this particular rock have not been

found.

From these indications it i1s likely that if there is mineralisation on Explor-
ation Licence 2/72, it is blind and does not subcrop. However, because ex-

posures are almost totally lacking in the northern part of Exploration Licence
2/72, it is quite posgsible that the equivalent of the Darwin Keratophyre sub-

crops there, and that area was selected for geophysical work.

In the area east of the intrusive porphyry are noticeable geochemical anomalies
assoclated with the rhyolite-pyroclastic rock contact zone and with a magnetic

anomaly that is only slightly weaker than that normally associated with the
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Darwin Keratophyre. There is a possibllity that the Darwin Keratophyre,

whilst not actually outcropping there, approaches the surface.

This interpretation requires that the area of volcanic rocks in Exploration

Licence 2/72 is a folded sequence.

Thirkell Group

Unconformably overlying the Lucas Volcanics is a zequence of sedimentary
rocks of volcanic provenance and pelites, which grade into well-sorted

sandstones.

At the base is a polymictic conglomerate that gerierally contains Precambrian
pebbles and boulders, but in various places from 5 to 50 percent of the
boulders are volcanic rocks. The matrix in the cdﬁglomerate is largely

of volcanic derivation and in thin section appears generally to have been
derived from tuffaceocus material, not from rhyolites and similar massive

material. -

This conglomerate unit grades upwards into volcanic sandstones; thence into
fine-grained chloritic rocks that may be epiclastic tuffs, but appear in thin
section to have a complex derivation; and thence into black shales, which
carry pyrite and occasional grains of chalcopyrite and sphalerite. Overlying
the black shales iz a sequence of well-sorted, well-rounded quartz and quartz-
mica sandstones, which are similar to the sandstones overlying the Ordovician
Owen Conglomerate, but differ from thoge sandstones in being free of detrital

tourmaline.

First it was thought the black shales in the Thirkell Group were equivalent
to the black shales near Farrell and_Rosebery, two places within the Mt. Read
volcanic arc where lead-zinc and copper-pyrite mineraligation have been
located. This idea was supported to some extent by the presence of chal-
copyrite in small quantities in the black shale. Now it is believed that

the black shales of the Thirkell Group are younger than those at Rosebery.

Within some of the pyroclastic material, particularly in the southern part of
Exploration Licence 2/72, there are black shales and fine tuffaceous materials
similar to those in the Rosebery area. It is thought that the Thirkell Group,
particularly the very basal members, represent the very last stages of Cam—
brian volcanism. All younger units contain no volcanic materials. No mineral-

isation is reported in them.
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Ordovician Sequence

On the western fringe of the volcanic rocks and immediately overlying the
Thirkell Group is the Owen Conglomerate, an oligomictic quartz conglomerate,
generally well-gsorted, but variable in thickness. This unit thins southward
and disappears abruptly in the vicinity of Thirkell Hill. At places between
Thirkell Hill and Innes Peak the conglomerate appears to be repreéented by
fine quartz sandstone and pebble beds. It seems this is near the south-
western limit of deposition of the Owen Conglomerate. Immediately above the
conglomerate are well-rounded, well-sorted and well-bedded quartz-mica sand-
stones and fine conglomerates, which face westward. No mineralisation has

been seen in these rocks.

To the east of the volcanic units, extremely well-bedded, well-rounded, fine
quartzites are believed to represent a younger Ordovician unit. These quartz-
ites dip eastward. This material is very c¢lose to the volcanic rocks in the
northeastern corner of Exploration Licence 2/72. This suggests that the vol-
canics, at their northern limit, form an anticline, with the Owen Conglomerate

dipping to the west and the quartzite unit dipping to the east.

Limestones interbedded with sandstones further northeast have not been mapped,
and the Ordovician and Silurian sequences even further east have not been

visited.

No rocks younger than Ordovician and older than Guaternary appear in Explor-
ation Licence 2/72. The Quaternary rocks are classed in three units which
have no stratigraphic meaning. These are:-
1. Alluvium and fluvioglacial sands and silts that occur
sporadically in the drainage basing of the larger streams.
To the southwest the streams have cut down through this
alluvium and have exposed volcanic rocks, but in the
northern, northeagtern and eastern fringes this has not
occurred.
2 Detritus, coarse and fine sc¢ree and some glacial debris
on the eastern side of the western flank of the D'Aguilar
Range. This detritus covers the Thirkell Group and
virtually corregponds in outcrop to that group. In
places, the detritus extends over the wvolcanic rocks
but ig generally confined to the Thirkell Group.
3. Alluvial fans, mud flows and outwash plains covering the
volecanic rocks and making geological obgervations im-—

possible.
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Two types of geochemical sampling were undertakenﬁ-

1le Rock specimens were collected and assayed for copper,

lead, zinc, silver and in some cases potassium and

sodium.

2. Soil samples were taken on 16 traverses across the

Cambrian volcanic rocks. Some of the traverses were

incomplete. The scil sampling was do designed that

ca minimum of 10 samples would be taken cver an area

equivalent to that minerglised at Mt. Lyell.

Orientation

Soil samples were collected over mineralisation near Mt. Lyell, Lake Dora,

Rosebery and Farrell, as well as at six locations in Exploration Licence

2/72. Samples were taken with a specially-designed spade from depths

corresponding to visible soil profile zones.

two distinctive types both on profile and on geochemical response.

Type 1 — Button-grass Plain Soil:

An average profile is:i-

Dry organic debrisg, rare coarse quartz.
Moist organic debris, abundant coarse quartz.
Organic slime, abundant fine to coarse rock
fragments.

Clay-rich organic slime.

The geochemical response for this soil is:-

0 - 4¢m
4 - 20 cm
10 = 20 cm
20 = 50 om
0- 4cm
4 = 10 c¢m
10 - 20 cm
20 - 50 cm

Strong response for copper and zinc. No re-
sponse for lead and silver.

Fair response for copper, zinc, lead and silver.
Weak response for copper and zinc. Good re-—
sponse for lead and silver.

Fair response for copper and zinc. Good re-

sponge for lead and gilver.

In all depth fractions there is no significant change in response

different grain sizes. In the 0 -~ 4 cm fraction, copper and zinc

concentrated in the organic debris.

zinc accumulate in the stems and seeds of the button-grass.

Type 2 & Forest Soil:

Forest soil is more variable and a typical profile is:-

0- 4 cm
4 - 10 cm

Organic debris.
Roots, leached quartz sand, minor rock

fragments.

The solls were delineated into

to

are

Analysis showed that copper and
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10 - 50 cm Large roots, yellow clay, many rock fragments.

>' 50 om Weathered rock.

The geochemical response is relatively constant for all samples taken

and is:-

0- 4cm Very strong response for copper and zinc.

4 = 10 ¢m Weak response for copper, zing¢, lead and silver.
10 - 50 cm Response of all elements increases with depth.
> 50 om Response becomes erratic with depth.

In 211 depth fractions except 0 - 4 ¢m, a significant increase in response

was noted with decrease in grain size.

Sampling and Analvtical Techniques

As a result of the orientation programme, the minus 80 mesh fraction was used.
On button-grass plain soil, samples were taken at 30 - 40 cm wherever possible,
otherwise aqgainst bedrock. On forest soil, samples were taken at 50 - 60 cm.

In each case this sampling point corresponded roughly to the interface belween

the B and C so0il horizons.

The analytical method used was:-
1. Apparatus and Reagents
Beakers (100 ml)

Torsion balance

Spatula

Hotplates

Dispensers (2, 5 18 ml)

Oven

Atomic Absorption Spectrometer

Hydrochloric agid A.R. grade (Sp. Gr. 1.16}
Nitric acid A.R. grade (Sp. Gr. 1.42)
Perchloric acid A.R. grade (Sp. Gr. 1.66)

2. Method
1. Weigh 200 mg of dry sifted sample (105°C. 2 hours)
intc a 100 ml beaker,
2. Add 5 ml nitric acid (Zippette)
3. Add 2 ml hydrochloric acid (Zippette)
4, Stand 16 hours (overnight)
5. Add 2 ml perchloric acid (Zippette)
6. Evaporate to fumes of perchloric acid at 180°¢.
7 Digest for a further 2 hours at 180°¢.

8. Dilute to 20 ml {(automatic dispenser)
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9. Spray on Atomic Absorption Spectrometer for required
elements using standards made up in 10% perchloric

acid.

Levels of Significance

The. orientation indicates the following wvalues are the minimum significant

values of the Mt. Read Volcanics:—

Button-grass soils Forest soils
Copper 400 ppm 700 ppm
Tead 900 ppm 2600 ppm
Zinc 900 ppm 600 ppm
Silver 5 ppm 5 ppm

With the exception of one zinc and one silver value, no values exceed the
levels of gignificance suggested by the orientation. Cumulative log fre-
quency plots show completely log normal variation with no significant de-~

viations. It is concluded that no significant geochemical anomalies exist.

Visual Examination of the Geochemical Data

All the data has been plotted on semi-log "dot" diagrams. These maps
accompany this report. Concentrations of dots indicating relatively high
values can be observed. Thorough examinations were made in these areas

and in all but two cases the possibility of a large disseminated ore Zone
can be dismissed on geological grounds. There could be high-grade sulphide

bodies that are too small to be economic.

The two zoneg on concentration where the geology is favourable to mineral-
isation of economic dimensions are located approximately 10 km on bearing
25% and 7 km on bearing 15° from Innes Peak. Poor outcrop conditions and
extremely thick scrub and forest prevent geological examination. A "Purair®

electromagnetic survey was made over the interesting areas.

Two other areas of semi-anomalous values are 2 km on bearing 30O and 6 km on
bearing 160° from Thirkell Hill. The first corresponds to the suberop of
graphitie chlorite schist and shale of the Thirkell Group, and the latter,
to the contact between ignimbritic and pyroclastic volcanic rocks. Outcrop
is generally quite good in the latter area and both have been discarded on

geological grounds.
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GEOPHYSICS

Gecchemically anomalous areas were detected in forest country northeast of
Innes Peak. - Access was very poor, the geological environment gecod, and

aeromagnetic data of other companies showed a well-defined anomaly there.

An electromagnetic, helicopter-borne, geophysical survey was undertaken.
Scintrex Pty. Ltd. of Perth, Western Australia, carried out this "Turair"
survey and their report, which accompanies this one, includes the geological

interpretation of the anomalies.
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CONCLUSIONS AND RECOMMENDATTIONS

A geological and geochemical study of the Cambrian volcanic rocks on Explor-
ation Licence 2/72 failea to detect any significant evidence of mineralisation.
Pyrite was observed in many locations and chalcopyrite was seen in trace
amounts at several locations. Comparisons of geochemical values in mineral-
iged fresh rock and in agsociated soils were in good agreement and any econ-

omic ore depogit could be expected to give a definite soil geochemical anomaly.

Orientation so0il geochemical surveys in mineralised areas outside Exploration
Licence 2/72 indicated limiting values of geochemical significance. On this
basis no significant geochemical values were obtained in Exploration Licence

2/72. It was concluded that no significant mineralised zone outcropped.

Possible "blind" ore zones were indicated by geochemistry in geologically
interesting areas in the northern part of Exploration Licence 2/72. "Turair",
an airborne geophysicdl technique capable of detecting electrically-massive
sulphide bodies was employed to check that part of Exploration Licence 2/72.
Two significant ancomalies were located. These are designated "E" and "G" in
the'geophysical report. Both occur at a depth of at leakt 60 metres.  Anomaly
"E" appears to be three separate conductors with excellent characteristics but
low amplitude. Each conductor is probably narrow. Anomaly "G" is 500 metres
, long. It corresponds to a well-defined, graphitic, pyritic zone in the Thir-
tkell Group and is therefore downgraded. Only anomaly "E" ig considered to

Eepresent maszive sulphide but the data indicates that the widths are narrow.

Tt is concluded that the vicinity of anomaly "E" is the most promising part of

Exploration Licence 2/72; but the chances of a large ore body there are remote.

- The search for "blind" ore bodies relies on geophysical methods. The method

employed has been unsuccezzful and no further geophysical work can be contem—
plated.

It is recommended that Australasian Minerals, Inc. discontinue work on Explor-

ation Licence 2/72.
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