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1.0 INTRODUCTION

This report details exploration completed and results
achieved by Billiton Australia within the Lake Selina portion of

E.L. 103/87 during the 12 month period to 21st April, 1990.
Exploration philosophy for the Lake Selina area has
been to locate massive base metal sulphide mineralization at

depths probably greater than 200m.

2.0 LAND TENURE

E.L. 103/87 was ¢granted to the Shell Company of
Australia until the 21st April 1990. The licence consists of
26km?2 , which is divided into two separate areas known as Lake
Selina (10km? ), and Basin Lake (16km?2) {Fig. 1}). This report
deals with the Lake Selina area only; the Basin Lake report is

in Volume 1.

The Lake Selina area is totally within the Southwest
Conservation Area. Part of the licence is due to be flooded in

1994 as a result of dam construction by the HEC.
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3.0 LOCATION & ACCESS

The Lake Selina EL 1is located on the west coast of
Tasmania approximately 13km southeast of Rosebery (Fig 1).
Access to the licence 1is via the Anthony Road, which passes
along the western boundary. Access within +the licence is via
4WD tracks which join the Anthony Road at the HEC Newton Canp,

and at the northern end of the licence area.

A significant topographical feature within the 1licence
is Mt. Selina (780m), which occupies the northern portion of the
licence. Steep rugged terrain persists throughout this area.
Vegetation over Mt. Selina consists of thick rainforest and
ti-tree scrub whereas the remainder of the licence is flat to

gently undulating hills covered in buttongrass and light ti-tree

scrub.

4,0 GEQLOGICAL SETTING

The Lake Selina licence area is located along the
eastern margin of the Cambrian Mt. Read Volcanics, a northerly

trending predominantly felsic volcanic arc on the west coast of

Tasmania {(Fig 2).
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The EL contains lithologies from the youngest sequence
of the Mt. Read Volcanics, the Tyndall Group. The Tyndall Group
consists of mainly quartz-feldspar phyric volcanics and
sediments. The eastern boundary of the Tyndall Group is marked
by a disconformable contact with the PreCambrian Tyennan Nucleus
quartzites and metasediments. To the west the Tyndall Group is
fault bound by a down thrown block of Ordovician Owen

Conglomerate.

5.0 PREVIOUS EXPLORATION

Exploration carried out within the Lake Selina licence
area prior to April 1988 is reported in the Progress Report for
Exploration for the Period Ending 21st April 1989 (08.4227).
Exploration by Billiton Australia from April 1988 to April 1989
consisted of the construction of 24 line kms of grid at a 400m
grid line spacing, with a ground magnetic survey being conducted
over the new grid. Additional work included a partial CSAMT
survey and field mapping within the northern portion of the
licence, details of which are available in the Annual Report

1988/19839.

6.0 EXPLORATION COMPLETED

Exploration carried out during the current reporting
period has been a continuation of the work commenced during the

initial 12 months of the licence, in keeping with the
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original exploration philosophy of searching for massive

sulphide targets at depth.

An EM 37 survey was carried out over approximately 12
line kms. Grid lines within the centre of the licence area were
extended and a ground magnetic survey carried out over the
extensions. In the northern portion of the licence 2km of
infill grid lines were constructed. A detailed mapping and rock
chip sampling programme followed grid construction. Mapping of
the grid at a 400m line spacing was completed. Diamond drill

holes LS 10 and LS 13 were relogged. An exploration status is

outlined in Figure 3.

7.0 EXPLORATION RESULTS

7.1 Geology
Mapping of the BAUS grid at 400m 1line spacing, was

completed. South of line 361600N very little outcrop occurs,
particularly in the southern half of the licence where
Quaternary glacial sediments and alluvials provide an almost
complete cover of the underlying bedrock. As a result very
little information was gained from the work in the southern
half of the licence. An outcrop of strongly foliated Tyndall
Group volecanics, which occurs within a creek on line 359600N
at 386180E, contains strong chloritic alteration similar to
that observed in the Western Pyrite Zone in the northwest of

the licence, and may be a southerly extension of this zone.
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The geology within the northern portion of the licence is
interpreted to be a sequence of steeply dipping, north -
south striking, Middle-Late Cambrian Tyndall Group quartz -
feldspar phyric volcaniclastica, epiclastics and minor
lavas, overlying the PreCambrian Tyennan Nucleus and fault
bound to the west by the Ordovician Owen Conglomerate.
Overlying the Tyndall Group volcanics in the northwest of
the licence is the Dora Conglomerate, possibly forming a
syncline or small fault bounded basin structure. The eastern
margin of the Tyndall Group volcanics is overlain by the
Cambrian Sticht Range Beds, which consists of a lower
sequence of laminated quartz-mica sandstones overlain by a
coarse quartzite pebble conglomerate. The Sticht Range Beds
closely resembles the lower Ordovician Owen Conglomerate.
The.sequence is intruded by a Cambrian fine-medium grained
granodioritic intrusion. Outcrop of this intrusion is rare
but its strongly magnetic signature suggests it underlies a
significant portion of the northern half of the licence.

(Fig 17).

Two extensive linear =zones of pyrite-chlorite + weak base

metals alteration, the Eastern Pyrite Zone and Western
Pyrite Zone, occur within the Tyndall Group volcanics {Fig
3). Both zones occur parallel to the east and west

boundaries of the overlying Dora Conglomerate.
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An infill grid, totalling 2km, was constructed at 200m
spacing over the Eastern Pyrite Zone (EPZ}) in the northern
porticon of the licence. The grid was constructed as part of
followup work resulting from the detection of weak linear EM
37 conductors within the EPZ. Mapping of the new grid
revealed significant features of the geology not previously
recognised (Fig 8). The EPZ occurs parallel to the contact
between the Dora Conglomerate and underlying Tyndall Group
volcanics, oriented approximately NNW-SSE. Limited
observations from outcrop and drill core suggests the strat-
igraphy dips steeply to the east to vertical with no obvious
facing criteria observed. Previous workers in the area have
stated an east facing. Stratigraphy from west to east across
the EPZ consists of the Dora Conglomerate, a matrix support-
ed pebbly conglomerate containing c¢lasts predominantly
derived from the PreCambrian with lesser Cambrian felsic
volcanic clasts within a matrix varying from a significant
felsic volcanic source to a PreCambrian source. The Dora
Conglomerate becomes finer grained towards the eastern
erosional contact with the underlying Tyndall Group
volcanics. Immediately east of the Dora Conglomerate is a
sequence of fine grained rhyolitic lavas which display
significant haematitic alteration towards the base of the

Dora Conglomerate. Immediately east is a narrow horizon

" {20m) of siliceous black shales which can be traced for 600m

along strike and at depth within DDH LS 10. The shale

horizon is interbedded with a 100-150m thick sequence of
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strongly altered fine grained felsic volcaniclastics, The
shales and volcaniclastics contain strong chloritic and
pyritic alteration. To the east of +the shale horizon a
gignificant sequence of fine grained strongly siliceous-

sericitic and pyritic ?cherts have been observed in outcrop
and at depth in DDH LS 10. This ?chert horizon does not
appear to be continuous along strike, however this may be
due to the poor outcrop in the area. An observation made
from examination of the drill core from LS 10 showed strong
brecciation along the margins of the chert horizons, where
the siliceous-sericitic alteration is weaker, suggesting the
chert horizons may be a result of significant epigenetic
structurally controlled alteration of the fine grained
felsic volcaniclastics, and not a primary feature associated
with the formation of VMS style mineralization. East of the
EPZ are thick sequences of fine to coarse grained felsic

volcaniclastics, epiclastics and minor lavas.

Studies of hand specimens and thin sections from the EPZ and
WPZ suggest that three separate phases of mineralization/

alteration may have occurred. The first represented by fine
grained disseminated pyrite forming a lineation not readily
recognisable in hand specimen. The second phase appears to
have occurred syntectonic to the Middle Devonian Tabberabb-
eran Orogeny with base metal sulphides deposited within
pressure shadows of deformed pyrite grains. A third phase of
mineralization consists of narrow quartz-carbonate veins

containing pyrite, chalcopyrite, galena and sphalerite,
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cross cutting the regional foliation developed during the
Tabberabberan. A lead isotope investigation has suggested
that the sulphides have a Cambrian source, indicating re-

mobilization and deposition in their present location during

and after the Devonian Tabberabberan orogenic event.

Structure within the Tyndall Group volcanics is difficult to
interpret due to the paucity of outcrop. The most signficant
feature is the strong cleavage developed throughout the
volcanics and overlying Dora Conglomerate, which has a north
-south orientation and vertical dip. The cleavage is
developed strongest along the western margin of the Dora
Conglomerate where c¢lasts have been flattened forming a
distinct lineation. Associated with this zone of intense
foliation is an increased abundance of quartz-chlorite-

heamatite-feldspar veining suggesting possible faulting
along the western margin of the Dora Conglomerate. Observat-
ions of contact relationships are scarce with the majority
of recordings indicating a north-south strike with moderate
to steep easterly dips with the possible formation of a
synclinal structure within the Tyndall Group Volcanics

outlined by the present location of the Dora Conglomerate.



d----------

€

508014

Page 9

7.2 Geophysics

EM 37 Survey

An EM 37 Transient Electromagnetic survey was carried out in
March 1989 by Geoterrex Pty Ltd. The survey was primarily
intended to detail CSAMT anomalies {as discussed in the 1988
/89 Annual Report). Large fixed transmitter loops were used
and the vertical component of the secondary EM field was
measured using a mobile coil., Approximately 13.7kms were
surveyed as indicated on the location plan {(Fig 12). The

profiles are contained in Appendix 3.

The CSAMT survey indicated a line of conductors extending
most of the length of the western side of the EL under
glacial cover. The EM 37 survey confirmed the existence of
this line which is plotted on Fig 13 togefher with the
ground magnetic profiles. It is apparent that these

conductors:

1) are fairly weak, occurring only on the early TEM channels
2Y are shallow,
3) have no magnetic correlation; and

4) have a long strike length in excess of 4kms.

The strongest response occurs on line 5360800N. The EM 37
magnetic and gravity profiles are shown on Fig 14, together

with a composite geophysical model. Computer modelling of
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the EM 37 conductor indicates a top depth of about 20 metres
with a low conductor of 3 Siemen (the time constant is only
0.17 msecs) (Fig 15). Modelling of the gravity profile
assuming a density contrast between glacials and bedrock of
0.7gm/cc indicates a glacial thickness of about 75 metres.
There is thus a clear discrepancy between the EM and gravity
depths. The latter «c¢could only be decreased by wusing an
unreasconably high density contrast. It must therefore be
concluded that the EM source is in someway related to the
glacials, possibly as a deep clay-filled paleo-channel
(which cannot be easily modelled for EM response). There
appears to be no clear associated gravity anomaly to clarify
the source of the EM anomaly. On present geological evidence
it is not related to the Anthony Fault which occurs 350
metres to the east., It also deces not have a similar
signature to the Western Pyrite Zone (WPZ} which, although
also a weak conductor (occurring at 85670E), has an
associated magnetic response due to disseminated magnetite.
The EM anomalies could be due to an obscured fault, possibly
weakly mineralised, although this fault is not evident on

the gravity perhaps because of little vertical displacement.

Weak EM 37 conductors are coincident with both Western and
Eastern Pyrite Zones (and with IP responses defined
previously by RGC). The EPZ has been tested by only one
drill hole LS 10 (approximately on line 363200N) which was
targeted on a coincident IP (gradient array) anomaly, which

is also weakly conductive,.
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On this line an EM 37 conductor occurs at 386330E (Fig 16
and Appendix 3). If the hole LS 10 is located correctly with
respect to the Billiton grid, it would appear that the hole
has not intersected the EM gsource, stopping just short of
it. In 1985 RGC carried out a UTEM survey (on a different
grid) after LS 10 had been drilled. The UTEM response is
also weak {(channels 9-7) and appears to occur just beyond
the end of the hole (Fig 16}, In 1986 RGC carried out TEM
{Sirotem) surveys down holes LS 10 and LS 13 (950m S3W}.
Although the data are very noisy, it is possible to
postulate a conductor off the end of LS 10, since the last
station or two is anomalous. This could of course be caused
by metal Jjunk at the bottom of the hole. However there is no
obvious conductor elsewhere down the hole, indicating the
(weak) surface EM source may not have been intersected. The
altered pyritic volcaniclastics at 220m down-hole which were

correlated with the surface expression of the EPZ, have no

EM response.,

It is therefore highly likely that more (pyritic?) mineral-
ization oeccurs beyond the end of LS 10. The weak EM response
does however suggest that the socurce is unlikely to be

massive sulphides over an economic width.

The EM 37/UTEM conductors associated with the EPZ extend
south to about 362800N. There is no anomaly where L8 13 was
drilled (on geological/geochemical rationale). However

further south on lines 362000N, 361600N and 361200N there is
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a suggestion of a strong conductor off the ends of these

lines (possibly in the adjacent EL)}. This would cccur in or
under the mapped Sticht Range conglomerates, or may be due
to a major fault separating the western central volcanic
sequence from the PreCambrian Tyennan block. This N-§ fault
is very clear on the Mines Department aeromagnetic data (Fig
17}, which also indicates E-W cross~faulting over the

northern part of the EL. Further geophysical work (magnetics

and TEM) would be required to define this off-line conductor
and provide sufficient information to draw further

conclusions as to its source.,

7.3 Geochemistry

A detailed rock chip geochemical sampling programme was

carried out over the EPZ. The purpose of this survey was to

test the surface geochemistry associated with anomalies

resulting from an EM 37 gsurvey. A total of 67 samples were

collected from outcrop occurring on or near the grid lines,

Erratic distribution of outcrop 1is reflected 1in sample

location sites as depicted in Figure 18. Results from this

gurvey are listed in Appendix 4 and displayed as contour

diagrams in Figs 19 -27. Significantly anomalous results

from thig survey occur as spot highs with the exception of

results from line 363600N. A distinct =zonation occurs

(maximum values in ppm in brackets), with Au (.19), Ag (10),
Cu (1080%, Pb (1520), Zn (770}, As (170), Mn (1140) and Fe

(9.75%). This zone corresponds with the up-dip projection
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of a weak EM 37 conductor on line 363600N at 386340E. A zone
of strong chloritic, sericitic, siliceocus, pyritic alterat-
ion (EPZ) occurs associated with the above geochemical
anomalism. Weak geochemical anomalism is associated with a
stronger EM 37 anomaly on line 363200N. Results from this
survey concur with those achieved from diamond drill hole LS
10 which drill tested parts of the Eastern Pyrite Zone 1in
1984, with a 23 metre intersection averaging 0.26% Zn, 0.13%
Cu and maximum values of .Z21ppm Au and 5ppm Ag (non-

coincident).

Significant spot highs occur on line 362600N. This zone
corresponds to the Gold Fields Exploration Pty Ltd's Mt.
Selina Anomalous Zone (MSAZ, Fig 3). All of the anomalous
samples collected from line 362600N contained significant
quartz-chlorite-haematite +feldspar veining, with minor
disseminated pyrite as a halo around the veins, within the
host rock. This style of veining is common within the Lake
Selina licence area and is believed to have been developed
during the Devonian, with most vein systems displaying
syntectonic growth textures, possibly during the Tabber-

abberan tectonic stage.

The increase 1in Fe contect from east to west, with the
highest values occurring at or near the contact between the
Tyndall Group volcanics and the Dora Conglomerate, is
evident in hand specimen by an increase in haematitic alter-

ation within the volcaniclastics and lavas of the volcanics.,
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This is more easily identified in core from DDH LS 10 than
from outcrop. Pervasive haematite also occurs throughout the
Dora Conglomerate. This increase in haematite indicates an
oxidising environment, shallow marine to sub-aerial,
existing during the deposition of the Upper Tyndall Group

volcanics and Dora Conglomerate.

B.0 CONCLUSIONS

Infill gridding, mapping, £geochemistry and drill hole
re-logging has better defined the Eastern Pyrite Zone. The
mineralization within the EPZ appears to be a structurally
controlled remobilised Cambrian sulphide system, being remocbil-
ised during or after the Tabberabberan Orogeny. Structural
knowledge of the licence area is poor. The alteration/mineral-
ization is confined to zones of intense north-south shearing.
The stratigraphy dips vertically to steeply east with a possible
east facing. The alteration zoning of the EPZ can be directly
compared to the alteration zone associated with the feeder
system to the Hellyer Ore body. The Hellyer alteration pipe has
a central siliceous core giving way to zones of chlorite,
chlorite-carbonate, sericite-chlorite, and sericite-quartz with
ubiquitous pyrite throughout. The siliceous black shale horizon
within the EPZ may be of similar origin as the siliceous black
cap rock seen at the Hellyer ore body. The intense deformation
at Lake 8Selina may have resulted in an elongate north-south
smearing out of an ancient VMS system. The lack of structural

control over the EPZ doesn't preclude the possibility of the
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stratigraphy being overturned and a sulphide ore body buried at

depth.

The rock chip geochemistry indicates increased base
metal contents on line 3636C00N, over a broader zone to the north

of that drill tested by Gold Fields Explorationm Pty Ltd (LS 10).

An EM 37 survey over selected portions of the licence
was successful in locating a strong linear sequence of
conductors along the western margin of the licence. Modelling
of the data suggests the source is possibly related in someway
to the glacial sediments, which cover this region to depths of
at least 75m. Weak conductors were located within +the EPZ.
Diamond drill heole L5 10 has not intersected a weak conductor on
line 363200N, stopping Jjust short. Another weak conductor
occurs on line 363600N, interpreted as being a down dip

projection of the anomalous rock chip geochemistry outlined

earlier.

9.0 RECOMMENDATIONS

The Eastern Pyrite Zone has not been sufficiently drill
tested. A drill hole is recommended to test the coincident
geochemical and EM 37 anomaly located on line 363600N. The
conpletion of +this hole would require helicopter suppoert, as
minimal damage to the environment would be necessary as the

location lies within the Southwest Conservation Area.
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