
E>(P/.O!0"T/ON NOTES", PI'<OPos"",t..S Fol'<
rl/ 7VI'<£ WOI'<K

386C01 J

/
/



c!.? >

386C02

In the course of the past two field seasons, R.T.A.E. geological
parties have completed mapping over most of the area lying between
Waratah, Zeehan and Queenstown. A comprehensive report placing
on record the detailed results of this major undertaking is in
preparation.

The net results of the regional mapping work include the
elucidation of the stratigraphic and structural environment of
the major West Coast mines, and the identification of principles
of importance in exploration in both R.T.A.E. and E. Z. Company
exploration licences. A summarised account of our data and con­
clusions, in as much as they apply to ore search, is therefore
presented in this preliminary statement.

2. CANBRIAN STRATIGRAPHY

One of our principal objectives and achievements last season was
to complete mapping along the western margin of the Cambrian
volcanic rocks between the basaltic plateau of the Waratah district
and Mt. Lyell. This work was undertaken in accordance with our
belief that the contact of the Cambrian bedded rocks and the volcanics,
marked the position of a major fault lineament (Owen Rift Fault) along
which are localised the major ore-bodies of the region, including Nt.
Lyell, Hercules and Rosebery.

In concentrating our exploration activj. ties along this zone, an
essential approach was to firstly illldertake a systematic study and
analysis of the Cambrian stratigra~lic record, a SUbject which was
surprisingly little known in view of the important ore-body associa­
tions in West Tasmania. One of the few previous stratigraphic studies
was by Elliston (1954) in the Dundas district, as a result of which a
bedded fossiliferous sequence lying between Mt. Razorback and Mt. Misery
was defined as the Dundas Group. This term has been loosely applied
to any rocks of the Cambrian system in West Tasmania, to the extent
that some authors (Banks, 1956) use the term Cambrian system and Dundas
Group as synonomous.

As a result of our investigations, we are able to identify and to map
three distinct levels within the Cambrian system. The.so-called Dundas
group, described by Elliston (1954), which is the youngest and least
mineralised level, rests on the older Cambrian formations with angular
unconformity.

The divisions within the Cambrian System are briefly described hereafter:
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1. The Cambrian UDDer Seguenc~: This sequence, of Middle to
Upper Cambrian age, comprises argillaceous sediments passing up­
wards into a greywacke suite and gritty and conglomeratic deposits.
It includes at the base the argillite sequence of the Pieman River
(Taylor, 1954), while the upper fossiliferous sediments are repre­
sented in the Dundas type section of Elliston (1954), in the
Huskisson River area (Huskisson Group of Taylor, 1954), and in the
Que River area, north of Rosebery.

2. The Massive Volcanics: The great thickness of acid to inter­
mediate lavas and pyroclastics flanking the West Coast Range and
corresponding to the porphyroids of early authors can now be shown
to pre-date part at least of the upper Cambrian sequence and are
considered to be of Lower Middle Cambrian age. The unconformable
relations with the overlying sediments (correlates of the Dundas
Group) are admirably exposed in railway and river cuttings in the
Que River area.

3. The Cambrian Basal Seguence: A distinctly arenaceous and
dolomitic group of sediments may be observed to dip beneath the
massive volcanic belt along its western margin, the two groups being
separated however by a zone of major shearing. These sediments in­
clude the beds west of Rosebery, referred to as the Rosebery Series
by Finucane (1932), which locally dip west, but have been shown to be
overturned by Hall et alia (1953). The same sequence may be observed
bordering the volcanics in normal attitude (easterly dipping) north of
Rosebery to Que River, and southerly to Moores Pimple and the upper
Henty River. Elsewhere, the same sequence has been described as
the Carbine Group of Mount Dundas (Elliston, 1954) and the Success
Creek Group of the Pieman River and Renison Bell (Taylor, 1954).

The age of the group is thought to be Lower Cambrian.

A typical section of the basal Cambrian succession is well exposed
in the cuttings and river courses betvreen the Rosebery golf links and
the sheared footwall rocks of the Rosebery Mine, and is summarised in
descending stratigraphic order (east to west geographically) below:

(a) Footwall pyroclastics and slates. These are composed of bedded
tuffs and slate, and some bands of massive volcanic rock which may be
lava flows, occur!iug between the Black P.A. mine and the Footwall of
the Rosebery Mine. Thickness about 4,000 feet.

(b) Quartzite of Stitt River, for which the name Stitt Quartzite is
used in this report. This is a white saccharoidal quartzite with
alternations and partings of shale. Thickness 1,800 feet.

(c) Volcanics (rhyolitic tuffs) of the Natone Creek area, approximately
400 feet thick.
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(d) The fuchsite breccia-conglomerate of the Natone Creek area,
thickness exceeding 200 feet.

(e) The purple dolomitic beds, best exposed along
north, in the Pieman River west of Bobadil Plain.
exceeds 300 feet.

strike to the
Thickness

(f) The lower graphitic slates and saccharoidal quartzites in the
road cuttings east of the golf links.

An identical sequence as that above has also been observed to the
west of the massive volcanics in the White Spur - Moores Pimple area,
and the lower members, including the distinctive Stitt Quartzite and
the fuchsite conglomerate beds, have been traced northerly of Rose­
bery to Higgins Creek, west of Pinnacles.

3. fUDDLE CAMBRIAN UNCONFORMITY

In the Que River area, the Upper Cambrian Sequence (Dundas Group)
rests with marked unconformity on the formations of the massive
volcanic belt. An important epoch of Cambrian folding can therefore
be inferred at this interval. The sarno folding movements are reflect­
ed with less precise evidence of dating by the unconformably relation
of the Upper Cambrian (Dundas Group) and Basal Cambrian (Carbine Group)
at Mount Dundas, and by the angular relation of the volcanics and
Ordovician sediments as at Tullah and Gooseneck, in the West Coast
Range.

4. GEOLOGICAL PROBLEMS OF THE ROSEBERY-GOOSENECK AREA

In the last few years, a great deal of field work and thought have
been devoted to the regional geology of the Rosebery-Gooseneck area,
in connection with ~eophysical surveys and exploratory diamond drilling
conducted independently by R.T.A.E. and the E.Z. Company. Despite
these intensive stUdies, a number of stratigraphic and mineralisation
phenomena remained to be satisfactorily determined or embraced within
the regional geological framework, while various interpretations of
the regional structures and their bearing on ore localisation have been
advanced (Campana et al. 1958; Hall & Cottle, 1959; Scott, 1959).

The main geological problems which appeared to us to require further
explanation are as follows :-

(a) 1he relation of the bedded rocks of the CamRrian basal sequence and
the massive volcanics: In some places, such as west of White Spur, the
bedded rocks (Cambrian Basal Sequence) are apparently conformabJe and pass
gradationally into the massive volcanics, while in other areas, such as at
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Jupi ter, the contact of the two rock fjrOUpS is sharp and discordant.
The boundary between the bedded rocks and the volcanics assumes a
pronounced bUlge to the west between Rosebery and Moores Pimple,
although the attitude of the bedding both sides of the boundary
remains constant in a meridional direction.

This boundary has been variously interpreted by earlier workers as
intrusive (Finucane, 1932; Dallwitz, 1946), unconformable and faulted
(Hall et alia, 1953), and conformable (Hills, 1915).

(b) Position of the Owen Rift Fault North of Gooseneck: It is---. ----
generally agreed that part of this structure, known at Nt. Lyell
as the Great Lyell Fault, extends northerly from Mt. Lyell near the
margin of the Owen Conglomerate range to Gooseneck. Hall and Cottle
(1959) consider that beyond Gooseneck the shear swings N.N.E. to
TUllah, while we have inferred that it continues northerly through
Rosebery and beyond (Campana et aI, 1958).

Independent of these views, it will be admitted that the intense
zones of shearing which are to be seen locally in the porphory
(volcanic) rocks in the footwall of the Rosebery and Hercules Mines,
and at Chester, are singularly identical to those of the Lyell
Schists of Mt. Lyell. It is therefore essential for the conduct
of our exploration programmes that this common environment of the
principal mines should be clearly understood geologically, and not
dismissed as fortuitous local effects.

(c) Belations of the Rosebery and Hercules Hinest The Rosebery
and Hercules Mines, distant four miles from one another, lie within
an identical wall rock environment comprising easterly-dipping hanging
wall slates, host rock tuffs, and footwall pyroclastics (Hall et al.
1953). Intense shearing is common to the footwall rocks of both
mines, while the ore is stated to be "markedly similar and uniform
in texture and composition." It would therefore be reasonable to
assume as a working hypothesis that the ore-bodies occur at the same
stratigraphic level, and possibly along the same structure.

The strike of the host rocks and lode formations of the two mines
are roughly parallel, but by projection, there is a lateral off-set
of about two miles between the lines of lode. The presence of a
major cross-structure - possibly post~ore - is to be implied, or at
least suspected, from this relationship.

Also to be considered is the fact that a similar sequence of host rocks
marginal to an important shear structure was encountered in drilling of
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the Gooseneck Anomaly, four miles S.E. of the Hercules Mine.

Cd) The Role of Post-Permian Faulting: Large scale block fault-
ing of the Permian peneplain surface can be readily inferred between
the high level C3 ,000 ft.) Permian outcrops on Mt. Dundas and Mt.
Read, and the lower level (500 ft.) Permi:m surface of Zeehan and
North Heemskirk. The discovery by us of Permian tillite at the
500 ft. level three miles westerly of Rosebery (Exe River) enables
one to predict the position of this 2,500 ft. displacement to between
the Exe River road crossing and near the Hercules Mine, on Mount Read.

(e) Cross Structures: The presence of an important cross structure
near the latitude of Rosebory has been suspected for a number of years
by E. Z. Coy. and R.T.A.E. geologists. Among the reasons for this
belief are the pronounced change of strike (20 degrees) of the massive
volcanic boundary which occurs just south of Rosebery, and the local
overturning of the bedded sequence to the immediate west of Rosebory.
At the same latitUde, but on a regional scale, an obvious cross
structure is reflected by the base level of the Owen Conglomerate
between Mt. l1urchison and Mt. Fnrrell, ,,,hile Q regional pitch change
west of Rosebery is suggested by the relative positions of the Zeehan
and Huskisson Ordovician-Silurian basins.

5. REGIONAL GEOLOGY OF THE ROSEBERY-HERCULES AREA.

The geological map accompanying this report (Plan No. T611) shows
the factual reSUlts of our mapping in the area embracing Rosebery,
Mt. Murchison, Gooseneck and Moores Pinple, much of which lies within
the bounds of the E.Z. Company prospecting licence (E.L. 6/59). In
considering the geological setting of the two main mines within this
area, it would firstly be instructive to examine more closely the
stratigraphy across the contact of the bedded rocks and the volcanic
belt in the area under discussion, b2tween Bobadil Plain and Moores
Pimple.

In the northern portion of this area, two well defined marker horizons
can be identified within the bedded sequence, namely the Stitt QuartzitE
and the fuchsite breccia-conglomerate (Plan No. T611). Near Rosebery,
these formations are conformable in strike with an adjacent and younger
succession of interbedded slates and pyroclastics comprising the foot­
wall rocks of the Rosebery mine. A useful mo.rker level within the
upper sequence is the tuffaceous slate (Barker Road slate) which can
be traced from east of Primrose to just north of the rifle range.
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In the southern part of the area an identical conformable seque~ce

has been mapped between Moores Pimple, \Vhite Spur, and the foot-
wall rocks of the Hercules Mine. The fuchsite breccia conglomerate
formation occurs on the eastern flank of Moores Pimple, succeeded a
few hundred feet to the east by the Stitt Quartzite beds, and over­
lain in turn by an alternation of slates and pyroclastics which can
be readily correlated by facies, sequence and structural setting with
the Rosebery footwall rocks. rhe upper portion of the section is
well exposed along the headwaters of White Spur Creek from one to
three miles south-east of Moores Pimple, and the lower part along
the Hercules to Comet pack-track in the vicinity of Moores Pimple.
Throughout the section the bedding mostly dips steeply east and is
considered to be normal, but reversals occur near the shear zone
which divides the upper members of the group from the massive volcanics
of Mount Read.

We therefore differ with Elliston (1954) in his correlation of the
Moores Pimple and White Spur beds with the Dundas Group, as defined
by him, but he admits that "a rigorous correlation was not obtained
with the type section of the Dundas Group of which it should be the
equivalent" and that "the structure is not entirely understood."

The identification of these two areas of common stratigraphic
reference provides an invaluable clue to the structural setting of
the Rosebery and Hercules mines.

It will be observed from the geological plans (Nos. T.6l0 & T.6ll)
that, between the Salisbury Mine and Moores Pinple, there is a sharp
and angular contact between the bedded rocks and the margin
of the volcanic belt. On pre-existing evidence, it could be assumed
that this boundary was either unconformable or faulted. Detailed
mapping revealed that the bedding was consistently north-south and
at an angle to the boundary in both the bedded and volcanic rock
groups. Accordingly we inferred that the contact in this area marked
an important fault.

The displacement along the fault, for which the name Jupiter Fault
is suggested, is admirably shown between the Salisbury workings and
Moores Pimple by the off-set of the fuchsite conglomerate and Stitt
Quartzite marker beds. The conglomerate, for example, is cut off
by the fault between the Rosebery Cemetery and Jupiter Mine, and
displaced south-westerly to reappear about half a mile north-east of
Moores Pimple. The horizontal movement involved in this faUlting
is considerable with a horizontal component normal to the bedding of
the order of two miles. The relative direction of movement is south
block moving south-west.
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Reference to the geological map will show that the fault inter­
sects successively higher formations of the bedded sequence between
the Jupiter and Salisbury workings. It would be expected to enter
the level of the footwall pyroclastics and slates just north of the
Salisbury workings.

The strike of the fault, where well established between Williamsford
and the Salisbury workings, is 25 degrees (true), and by projection,
would extend N.N.E. through Rosebery township. The actual trace of
the fault approximately along this line is demonstrated by the abrupt
termination of the bedded footwall pyroclastics against the massive
volcanics of Koonya Hill, well shown in particular by the Barker Road
slate beds which abut against the volcanics between the rifle range
clubhouse and the main road. In the Rosebery township area, the
fault would be marked by the southern limit of the Rosebery host rocks,
as mapped by the E.Z. Company geologists, near the Catholic Church.

This major break trending N.N.E. through Rosebery township, and for
several miles beyond, corresponds with a lineament defined by the
aeromagnetic survey.

The position of the Jupiter Fault and the principal stratigraphic
marker levels are shown on the generalised plan No. T.610 (Fig. 1).
In the adjoining figure (Fig. 2), a diagra~atic reconstruction of
the pre-fault geological boundaries is given based on a transposition
of the southern block to its original position relative to the north­
ern block.

These figures serve to illustrate that the Rosebery and Hercules
mines lie at the same stratigraphic level, as previously suspected
but not explained, and along zones of shearing which are dismembered
portions of the one major structure.

6. REGIONAL GEOLOGY OF mE JIlUTE SPUR - GOOSENECK AREA

The Gooseneck Anomaly, which occurs partly within E.Z. Company
leases and partly within R.T.A.E. ground, about rour miles E.8.E.
of the Hercules Mine, was identified early in 1948 by the R.T.A.E.
geophysical team. A well defined conducting body with magnetic
and gravimetric correlation, the prospect was tested by three drill­
holes in the summer of 1948-49. The drilling revealed disseminated
pyrrhotite-pyrite mineralisation throughout tuff and slate which are
intercalated with the Cambrian Volcanics of the area. Traces of lead,
zinc, and copper sulphides were revealed by the drilling.

The geological setting of the Gooseneck Prospect has features in common
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with both the Mount LYell and the Rosebery-Hercules mine areas.
As in the case of the Mt. Lyell ore-bodies, the anomaly occurs
within a stressed Cambrian volcanic assemblage in close proximity
to the base of the Owen Conglomerate, and along the northern ex­
tension of the Great Lyell (or Owen Rift Valley) Fault. It is
also true that the Gooseneck mineralised slates and enclosing
volcanics are comparable in lithology and sequence to the host
rocks of the Rosebery and Hercules Mines, and in each case, a zone
of major shearing occurs in the volcanics to the immediate west of
the slate beds. The strike of the slate and the shearing zone at
Gooseneck and Rosebery is approximately the same, and by projecting
strikes, they lie along the same straight line. There is thus good
reason for concluding thnt the Gooseneck and Rosebery mineralised
levels may occur within a con~on stratigraphic and structural environ­
ment.

We have already shown that the Rosebery and Hercules Mines are cross­
faulted portions of the same mineralised (or favourable host rock)
zone, and if our correlations of the Gooseneck, Rosebery, and Hercules
geology are oorrect, the presence of second major transcurrent fault
between Hercules and Gooseneck would also be indicated.

An important line of faulting extending along the western scarp of
Gooseneck and Mt. Murchison towards Stirling Valley and Tullah, and
corresponding with a well defined linear on the aerial photographs,
has been accepted by most Tasmanian geologists and is regarded by some
(Carey, 1953; Hall & Cottle, 1959) as the northerly extension of the
Great Lyell Fault. The position of tho fault can be accurately pin­
pointed on the ground near the waterfall along the powerline between
Gooseneck and Rosebery. South-westerly of Gooseneck, the trace of
the photo linear marking the fault continues along strike to follow
the northern margin of the Henty River Gorge, as" shown by Carey (1953,
Fig. 6).

In the Henty River area, the position of a major fault and the relative
movement has been established by our mapping work. The massive volcanics
and the underlying bedded pyroclastics of White Spur have been observed
to continue southerly along strike to a line corresponding approximately
with the northern bank of the Henty River gorge, where they are in sharp
faulted contact with similarly trending quartzitic and slatey bedded
rocks of the basal Cambrian sequence. The western boundary of the
bedded pyroclastics has been traced on both sides of the fault, extend­
ing southerly from just east of Moores Pimple to Halls Rivulet, beyond
which it is off-set north-easterly to lie approximately one mile west
of the Mt. Tyndall Owen Conglomerate scarp.
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faulting in this area.
Henty Fault in succeeding

The Gooseneck mineralised zone is truncated by the Henty Fault to
reappear to the west in the White Spur and Hercules Mine area.

7. REVIEW OF THE FAULT SYS~1Q

(i) Cambrian Faulting:

The term O~~n_Rift Fault was suggested by us (Campana et 0.1, 1958)
to define a uajor north-south fault lineament which has played an
obviously iElportc\nt role in localising tho major Cu-Pb-Zn deposits
of 1Nest Tasmania. This fault, being dismembered by later cross·­
faulting, was not recognised by earlier authors as a single structure.

The Owen Rift Fault belongs to a system of faults which developed
with tho thick accumulations of Cambrian volcanics, and is therefore
considered by us to have commenced in early Cambrian tine and have
been rejuvenated in later periods.

The wide zone of shearing which is characteristic of the Owen Rift
Fault at Mt. Lyell, Hercules, (md Rosebery, hc:s been observed north
of Rosebery at Chester. Between Rosebory nnd Chester the structure
has not been recognised but could have been trunc~ted by a younger
fault.

(ii) P~ Cambrian and Pre fermia~ Faulting:

1~JuRttQ~ndHenty FaQlt~, both of which strike at a 25 to 30
def(l'",e angle to the meridional trends of the Cambrian rocks, are
complementary fractures defining the linits of an ossentially horizontal
block movement of the Cambrian (and older) forr:ntions, in a south­
westerly c1irection relative to the Gooseneck and Rosebery areo.s.

A critical result of this mover'lent was the displacement of the O",en
Rift Fault and associated mineralisation to the west in the White
Spur and Hercules area.

The line of the Henty Faul t corrt~sponds with the "lestern margin of
the O'den Conglomerclte of Goosenecle and Mt. Murchison and m11Y therefore
marIe a Cambro-Orclovici2n rift-vulley f:mlt ::'.long which transcurrent
movement ulso occurred.

An observation which muy be reluv1J.nt to the dating of this cross­
f-,ulting, but which requires further investigation, is that three
of the old mine workings which lie in close proximity to the assumed
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position of the Jupiter Fault, namely the Chamberlain, Salisbury
and Mt. Black Mines, are featured by n locally unusual mineral
assemblage, including tourmaline fluorite and wolfram (Waller, 1902).
These are minerals which we would associate with a granitic source,
and in West Tasmania, with the Devonian mineralisation, so that the
cross faulting may be Devonian or older.

In the absence of any positive evidence at this stage, the age of
the Jupiter-Henty movements is considered to be early in the middle
Palaeozoic, to be correlated with other N.N.E. faults of Palaeozoic
age described by Carey (1953).

(iii) Post Permian Faulting:

Post Permian block faulting has occurred on a large scale, some
evidence of which has been described earlier in this report. A
relative vertical movement of about 2,500 feet can be demonstrated
between the Mt. Dundas-Mt. Read and Zeehan-Exe River Permian surfaces,
and this may well have occurred along the line of the Jupiter Fault
between Moores Pimple and Rosebery. No relative movements of the
Permian peneplain appear to have occurred on respective sides of the
Henty Fault, jUdging from the similar elevations of the Mt. Read and
Mt. Sedgwick Permian outcrops.

It may be noted that it is within the downthrown blocks that the
Ordovician-Silurian marine sediments occur as infolded synclinal
remnants.

8. AGE OF THE MINERALISATION

In our earlier contribution (Campana et aI, 1958) we excluded detailed
discussion of the age relationships of the West Tasmanian ore deposits.
We regarded this subject as outside the scope of the paper but we made
brief reference to the fact that there is evidence of an important
mineralisation phase in Cambrian time. On the basis of our increased
knowledge of the Cambrian stratigraphy we have been able to establish
and to compare the stratigraphic position of the principal mines along
the Owen Rift Fault and elsewhere. The main conclusions of this study
are given in the following table :-

/ TABLE SHOWING STRATIGRAPHIC SETTING
~ " . . 9F THE PRINCIPAL vlEST TASMANIAN MINES ,

HOST ROCK STRATIGRAPHY HINERALISAT ION
Upper Cambrian Sequence No major mines.

(Dundas Group, Huskisson Group) Cuni (Ni), Razorback &
Grand Prize (Sn) Prospects

------
Angular unconformity



}~8SIVE VOLCANICS

CAMBRIAN BASAL SEQUENCE
(Carbine Group, Rosebery Group,
Success Creek Group).

MinerQlisation of (lw<m
Rift Fault, near b.:.;' of
volco.nics - Mt. L~·81J..,

Rosebery, Hercules, Chester.

Renison Bell, Comet, Succes<
Owen Meredith, Mt. Bischoff l
Monto.na-Western group and
Spray of Zeehan.

The conclusion to be drawn from this analysis, in the absence of any
contrary evidence, is that important mineralisation phenomena in West
Tasmania are likely to have occurred in Cambrian time. They are
possibly related to the Orogenic phase separating the Cambrian basal
sequence and the Massive volcanics from the Dundas beds.

9. MINERALISATION CONTROLS

Whilst the geological and geophysical work over the past three years
has revealed many complexities in the configuration of the Owen Rift
structures, and substantiated its continuity over 50 miles and more,
the most vital evidence acquired is related to its importance as a
zone of major mineralisation.

Over its length this fault has provided access for the mineralised
solutions, and the development of the major ore-bodies along it are
then related to localized features such as particular beds and structures
For example, a localized control which has a very definite application
at the Rosebery and Hercules Mines is the presence of the orebodies
within a favourable bed described as the host rock "tuff" (Hall et a1.,
1953) •

In a recent contribution, Hall & Cottle (1959) state that cross­
structures have played an important role in localising the Mt. Lyell
ore-bodies, as earlier described by Wade (1958), and they apply this
as a regional criterion as follows :-

"Barren stretches along the faults or shears on each side of the
supposed rift demonstrate that ore deposition cannot be controlled
by those faults themselves ••••• Ore cannot therefore be identi­
fied solely with the supposed rift valley structure, and the cross
structures appear to offer a more fertile clue to regional mineral
distribution."

These are ore control features which are taken into account in any
normal scientific prospecting when the Dore detailed stUdy of smaller
areas is undertaken.

As matters stand at present, l,e find, after our regional examination



- l~ -

of the Owen Rift Fault zone between Mt. Lyell and Chester, that
mineralization, rocks and structure with a COD~on origin or at
least with a close genetic relationship are exposed in the follm,·
ing localities within this area :

Mt. Lyell and Comstock
Between Gooseneck and Red Hills.
White Spur - Hercules area.
Rosebery area.
Chester Mine area.

Important mines occur in three of them. These localities are not
isolated in the sense of being separate mineralized areas. They
each lie along the mineralized rift structure, now broken by cross
faults and with many of its segments concealed under varying thick­
nesses of younger rock. These segments are covered by superficial
glacial and scree deposits, and in ~laces, by an overlap of the Owen
Conglomerate beds.

In ge~eral, our programme of further work must concentrate on the

more intensive study of the areas listed above and our thinking on
concealed orebodies must extend to the finding and testing of the
Owen Rift Valley fault under all manner of cover rocks.

We can now change our emphasis to drilling with tho necessary support­
ing geological and geophysical and geochemical supervision and further
minor fiold studies to define drilling targets more precisely. The
programme for consideration and approvnl is 'as follows :-

The areas which warrant further investigation can be considered
in four broad categories :-

1. THE STRAIGHTEDGE PROJECT: The vital importance of the Owen Rift
Fault (straightedge) as a zone of major CU, Pb, Zn mineralisation,
including the largest producing mines of West Tasmania, has been fully
described in previous Company reports.

Significant mineralisation has been recognised along this structure
in R.T.A.E. ground at Chester Rnd Gooseneck, where the characteris­
tically schistose rocks of the Owen Rift Fault are observed in outcrop.
These and other areas where the fault zone is covered by superficial
glacial and scree deposits must be considered as outstandingly attract­
ive exploration targets for concealed oro deposits.
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Portions of this favourable zone were covered by geophysical ,;-'FV(""S

during the past two seaons and revealed a nunber of anomalies which
are considered to warrant test drilling. In other areas, geoplly'1ical
and geochemical work has yet to be undertaken or completed.

The main areas of interest along Straightedge which are within the
bounds of the R.T.A.E. Exploration Licence are briefly described
hereunder :-

Chester. The interest in this area is two-fold.

(a) The large pyrite body exposed in the Chester open-cut
workings has not been tested in depth for possible
enrichment in economic sUlphides. The geological
environtlent is identical with the Mt. Lyell Mines and
11 progra[me involving at least two drill-holes is
warranted.

(b) As a result of geophysical surveys in the Pinnacles­
Chester area last season encouraging results were
obtained in the Chester area where significant gravity
anomalies were indicated over the Chester Mine (suggest­
ing a depth persistence of mineralization to 600 feet)
and in 11 virgin area 800 feet to the west of the Chester
Mine. A surprising feature was the absence of any
electromagnetic correlation at the Chester deposit.
These anomalies are near the limit of the area covered
last season, both being open to the south. Extensions
of the survey towards the Pieman River should therefore
be considered a work of high priority.

White Spur. This is an area of outstanding possibilities along
the Owen Rift Fault south of the Hercules Mine. Track-cutting
as a preliminary to geophysical surveys is at present in progress.

Gooseneck. Geophysical surveys and sUbsequent diamond drilling
of the Gooseneck anomaly were completed here during 1958-59 and
revealed weakly mineralised slates of no economic importance.
As a result of new geological data, it is now believed that the
Gooseneck slates are equivalent to the hanging wall rocks of
Rosebery, and it is recoDxlended that extensions of the geophysical
work be carried out in the schist zone to the immediate west and
north of the Gooseneck hill. A nunbar of small copper showings
have been observed in this area.

Howard. Geophysical and geochemical surveys were completed at
Howard (R.T.A.E. name for area west of Mt. Tyndall) during 1957-59.
One diamond drill-nole is recommended to test an electromagnetic
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anonaly found near the margin of the O\~en Conglomerate scarp.
Geologically, the CQmbrian rocks exposed in the vicinity of
the anomaly are considered to be too m:Lssive to be a favourable
setting for nineralization.

West Sedgwick. The West Sedgwick geophysical (and geochenical)
anomaly is an approved drilling tar got vrhich has been adequately
described in earlier reports.

Comstoct;. T\vo electroE1Qf;netic ano.:alies were recorded by ground
survey (1957-58) beneath glacial deposits of the Constock Valley.
Later gravinetric ane1 magnetic COVOI'ilge suggest a line of weak
mineralization extending easterly froo the Tasman Mine (Mt. Lyell
leases) into R.T.A.E. ground. It is proposed to try the I.P.
method over the Coostock anonalous zones.

Gormanston West. 1.10. :me' gravity surveys have been recoI:1lJended
in an area west of Gornanston where it is suspected that the Lyell
shear nay be concealed beneath glacial deposits of the Gornanston
Moraine, and ..here there is sone evidence of cross-structures ..hich
nay be inportant nineralization controls. The area is partly ..ithin
the R.T.A.E. Exploration Licence.

2. EXPLORATION OF TIN-BEARING PYRRHOTITE DEPOSITS.

Additional exploration work is required to complete investigations
of existing and possible recurrences of the tin-bearing pyrrhotite
mineralization of West Tasmania, the nost important deposits of
which outcrop at Mt. Bischoff and Renison Bell.

The Nt. Bischoff Mine, fornerly an iI1jJortant tin producer, lies
..ithin a Government Reservntion in 'Thich R.T.A.E. have been grnnted
a special prospecting tenure. Detailed geological napping of the
Mt. Bischoff workings was undertaken last field season. As a result
of this stUdy, it was concluded that a doloLlite which is the locus of
mineralization at Mt. Bischoff can be expected to occur at relatively
shallow depths in the area between Don Hill and Happy Valley workings,
and a series of drill-holes were recormended to test for possible
repetitions of oineralization. Drilling with a percussion plant
was tried in this area, but the plant proved unsuitable and drill-
ing was abandoned before reaching target depth in the first hole.

Ground magnetic surveys conducted over part of this area revealed
a 100 gammas anomaly in close proxilJity to one of the drill sites,
which could be due to a buried body of >'yrrhotite (Seigel, 1959).
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Diar:lOncl drilling of those targets woul(l be the most appropriat'~

method of testing and shoulc'\ be included in the progra=e for tn,

forthconing season.

The tin mines at Renison Bell, and smaller deposits of a similar
type at Cleveland and ~azorback, have been investigated by R.T.A.E.
under option but the options were not exercised.

Another deposit in a remote area at Mt. Lindsay (leases held by
H. D. Garretty) has not been exanined in the field by R.T.A.E.

The Ht. Bischoff and Renison Bell tin mines occur within a similar
host rock environnent comprising quartzites, slates and dolomites
of the basal Cambrian sequence (Carbine Group). The regional dis­
tribution of this apparently favourable rock series has been broadly
defined by the regional mapping work and should receive special
consideration as areas of possible ore repetitions. Further geo­
logical mapping work is recon~ended in areas of this category between
Mt. Bischoff and Magnet, (in the area shown as pre-Cambrian on Plan
T.531) and westerly of Renison Bell in the DurU{leytown-Cuni region.

The magnetic properites of the tin-bearing sulphide bodies render
these deposits especially favourable for goophysical prospecting
methods. However, as the presence of til, ' can be readily iccentified
by the pa=ing technique employee', by lJrOSpectors, the advantage of
geophysics is mainly confined to the possible definition of concealed
ore-bodies.

The aeromagnetic and aero-electromagnetic surveys carried out during
1956-57 provide a valuable fral'1e1;,ork in eX1Jlorrltion fer this type
of nineralization.

Ground investigations of the resultant airborne anomalies led to
the identification of two areas of interest, both of which lie within
the favourable Carbine Group sedimentary rocks and where supporting
ground geophysical work is required prior to deciding upon the need
for drilling.

Patterson Hill. Additional S.P. and !1agnetometer work is required
to test an A.E.M. conductor which was also outlined on the ground
by S.P. methods in 19~7.

Cuni Area. During the last field season a preliminary magnetic
traverse was run across this broad aeromagnetic anonaly. A small
sharp ground anomaly was recorded in confirnation of the air-response.
A systematic ground magnetic survey is reqUired here, followed by
electrical and geochemical surveys in areas of near-surface nagnetic
relief.
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3. 2\VAGE RIVER IRON DEPOSITS.

Investigations of the large nagnetite ore deposits at Savage
River conmenced in 1957 and are still in progress with R.T.A.E.
working in close collaborCltion with the Tasmanian Governnent.
Two of the main deposits are contained within a Governnent Re­
servation, and another which was detected by aeronagnetic survey
lies within R.T.A.E. ground. Drill-holes have been conpleted at
each of these deposits and a fifth hole is at present in progress.

The selection of drill sites has been largely governed by the ground
nagnetoneter surveys and the results have shown a good correlation
of iron ore zones and the oagnetometer predictions.

Future exploration will involve additional drilling, ground Dagnetic
and gravimetric surveys and possibly bulk sampling of the ore to pro­
vide material for beneficiation and snelting tests.

Another deposit of the sane type occurs nearby in R.T.A.E. ground
at Rockv River. This area will be investigated geologically and
samples obtained for assay during the forthcoming field season.

Elsewhere outcrops of iron ore at HaI:l~)shire, Highclere and Blythe
have been mapped in detail by R.T.A.E. but were found too small to
be of interest.

4. MISCELLANEOUS PROJECTS.

The following are miscellaneous areas of interest -
§tirling Valley - Tullah, The sheared slate zone which extends
from north of Tullah to Stirling Valley has been explored in detail
both geologically and geophysicrclly.

Geophysical ground surveys using E.E. gravity and magnetics are
completed in the area south of the Murchison River and three drill
targets, one of which is conditional, were selected on the basis of
the results. The most important drill site is designed to test an
anooalous gravity zone on the structure proper.

Only E.N. coverage is completed in the area between the Murchison
River and the Tullah leases and complementary gravity and magnetic
coverage is planned for the coming season.

Gold Hill Area. Regional geological traverses in this area revealed
Ubiquitous pyrite mineralization associated with inter-bedded porphory
flows and slatey sedinents. A detailed geological appraisal of this
occurrence is considered warranted.
£t:E.M. Anomalies - Area 14. A number of A.E.N. anonalies recorc1,ed in
the Stanley River-Wilson River urea have not been examined on the ground
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The site of the anomalies is very rifficult of access. An
investigation of these and the nearby Mt, Lindsay tin mine will
be undertaken this season.

NOTES ON GEOPHYSICAL liETHODS
~ ,Z

An appraisal of exploration methods as applied to Tasmanian con­
ditions is given in a recent report by H. O. Seigel, Consultant
Geophysicist to Rio Canex, who visited this area last August.
The following are sone of his suggestions, which will be adopted
in the forthcoming season.

1. Self-potential method (rather than E.M.) is the most
effective and simplest nethod for prinary exploration.

2. Electro-magnetic surveys to supplenent the S.P.
method in flat areas.

3. Induced polarization equipnent would be useful and will
be available for (a) resolving SUlphide-graphite
(electronic) responses from ionic responses (water­
filled shears, etc.); (b) where the anticipated
mineralization is disseminated, say, of the Mt. Lyell
type.

It. Use of the gravinotor in tOill1age estinate at the Savac;e
River iron deposits.

5. A review of the aeromagnetics as compared to the
associated altir1eter records is suggested in important
areas such as the Savage River iron bolt.

6. Twin Pioneer fl.E.H. unit would be useful for regional
exploration where terrain and tree heights are not too
severe. Ml analysis of these features in the following
areas of interest is being undertaken -

Coldstream; Chester-Gold Hill; Marionoak;
White Spur; Gooseneck; Comstock; West Renison;
Waratah; Mt. Cleveland-Magnet.

(The location of these areas is shown on accompanying
naps) •
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AREAS SUGGESTED FOn GICOPEYSICAL i3UnVEY 1959-1960 SEASON

White Spur Area:
This is an area of slates whtch are located on the supposed con­
tinuation of the Lyell Shear, and south of Hercules. A grid 3
miles long by 4,000 feet \ride is being cut in this area with
traverses spaced 400 feet apart.
Pyrite is known to occur in the slatos.
Primary survey will be by TuraI1 with the "base line gap" being
filled in with vertical-loop. We ex)ect the pyrite in the slates
will be conducting and will Give Turau and vertical loop indications.
What we can hope to achieve with electrical n othods is to outline
the nore heavily mineralized zones in the slates.
In laying out the geophysical progrR1Ile, an allowance has to bo nade
for checking by S.P., gravity and nagnetic methods of recorded in­
dications. Therefore, anount of work by these surveys is nore or
less a guess, based on previous surveys in the area.

The S.P. survey will S8rve only to confirm the E-H results, giving
perhaps some qualitative indication of dip and depth fron whtch
anonaly is recorded.

The magnetic survey will give an idea if there is any pyrrhotite
association and may give sone hint on the general geological picture.

The gravity survey will outline I'linor'llized zones if sufficiently
dense mineralization occurs close to the surface. It is expected
that the heavier slate horizons will show up on the gravity results.

The I.P. method, which will distinguish between conductors due to
sulphide and graphite on one hand and ionic conductors on the other,
is expected only to confirn the R-M results.

Of these methods, I.P. will be the most costly in man hours per line
foot to operate. It is recu:'Jl:lended it be used only if good indications
by other methods suggest thc presence of an ore body.

Patterson Hill:

This is an area where an S.P. anoealy of good shape and forn was
recorded during 1957. It is in an area disturbed aeromagnotically.

In 1957, no definite grid was pegged here and consequently a grid
will need be laid. It is considered that no track cutting will be
required and the grid can be pegged \vx18n the S.P. anomaly has been
re-located.

Gravity and magnetic checking as lai~ fown in the table is warran~ed

over the recorded anomaly.
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Patterson Hill (Contd.):

Depending upon recorded results, it may be necessary to extend
this survey.

!oP. checking is not operationally ;>racticable, unless a heliport
is prepared and a helicopter used for transport.

Cuni Aeromagnetic Anomaly:

Purpose of the survey is to delineate an airborne magnetic anomaly.
Harry Seigel suggested it could be the stock responsible for the
nickel rich dykes and sills of the Cuni Mine area. Rocks exposed
are said to resemble those at Renison Bell. GraVity, S.P. and
electrical surveys have been allowed for in the table. All these
may not be reqUired.

Chester:

The survey is designed to test a possible gravity anonaly recorded
on the most southerly line surveyed last year. In this area last
year the vertical loop equipment did not show up the Chester body.
A possible explanation of this is that the transmitter position was
poorly chosen, or that the Chester body is not highly conductive,
although it contains massive sulphides. However, the cause of the
possible gravity anomaly on the West of Chester should be established
and electrical methods should be used to find any coincident conductor

Turan, gravity and magnetic surveys have been designed to test this
indication. Most of the track cutting was completed last season,
only 1,500 feet of track need be cut.

The use of I.P. (and Turan) would not be practical, without heli­
copter transport. I.P. would be operationally difficult to use.

Gold Hill:

The surveys at Gold Hill are to test an area of slates reported by
Geologist D. McKenna. The slates are reported to be similar to those
in the White Spur area. No detailed area has been delineated. The
table allows for four lines spaced 400 feet each 3,000 feet long.
This may not be adequate when the full geological significance of
the area is known.

Tullah:

The geophysical work at Tullah will consist of (1) nore closely
controlled E-M work over the grid put down last year, (2) continua­
tion of the last year's grid to link up with the area north which
has been covered by B.M.R. goophysical survey, (3) only electromagnetic
surveys will be undertaken.



- 20 _

The purpose of the survey is to outline the continuation of the
zone containing mineralization at Tullah.

Gormanston Area:

No area has been outlined by the geological section in the Gormanston
area. Graham Hall indicated that the off-set continuation of the
Lyell Shear could be under the Gornanston area. Ho\vever, combining
the sketch by Graham Hall and the geological map by M. Wade, the area
of interest appears to be within Mt. Lyell ground. !To geophysical
surveys have been designed for this area.

Comstock:

Three I.P. lines have been allowed to cover the E-M anomaly recorded
in 1957-58 season. I.P. here could distinguish between an anomaly
due to conducting clays and an electronic conductor.

West Sedgwick:

Three I.P. traverses have been designed to test E-M anomaly recorded
during 1957-58 season. Testing of this anomaly would not be as
necessary as the Constock anonaly. What would be the course pursued
if the E-M anomaly were confirmed? Would it be a drill target ?

Savage River, R.T.A.E.:

The survey designed here is to test the potential of the airborne
magnetic indication. A combination of magnetic and gravity surveys
should give some estimation of the dimension of the ore body (or bodies)

A decision will need be made if the cost of the survey is warranted.

Savage River South Govt. Deposit:

It is. considered that the spacing of the traverse lines on the B.M.R.
magnetic survey was too large. Eight lines, intermediate between
lines put down by the B.M.R. personnel, would assist in determination
of the massive or lenticular nature of the main southern deposit.

Sava&e River North Govt. Depos;t:

As at Savage River South, extra lines hnve been c1esigned to test
the continuity of the northern ore body. No gravity work has been
recommended for this nrea becnuse of the rough nature of the topography.

A question may be asked here that surveys in this area could be con­
sidered a Government responsibility and B.M.R. may undertake the work.

other G~ophysjcal Targets:

Before the last season <:!.ttention was drawn to. o. nunber of holicopter­
borne E-H anomalies which shoulc: be investigated. No anonalies were
investigated during last season.

-------
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Other Geophvsical Ta,:<gets (Cg::,td,):

An orr1er of priority for the anomalies is 3/14, 5/14, 8/14, 10/1+,
and 15/14, on the Corinna sheet and 7130 and 8/30 in the Warntah
area. Of all of these, it is thought 3/14 is the nost likely to
be a genuine conductor.

AMOUNT OF GEOPHYSICAL SURVEYING TO BE DONE

From Table 1, it is evident that the aoount of surveying set down
is beyond capabilities of a six-man party for the season. A nine­
man party would be required to meet the requirements. We cannot
contemplate a nine-man geophysical teao as we do not have the trained
personnel to superVise the work of nine men.

Therefore, it becomes necessary to prune this prograrune considerably
and lay down a list of priorities. From geophysical point of view,
the recommended priorities are listed as follows :-

1. Patterson Hill.
2. Chester
3.. E-M Anomaly 3/14.
4 White Spur
5. Cuni
6. Comstock
7. E-M Anooalies 5/14, 8/14, 10/14 and 15/14.
8. Gold Hill Area.
9. E-M Anomalies 7/30 & 8/30.

10. West Sedgwick.
11. Savage River Iron Ore Deposits.

These priorities are contingent upon transport facilities being
available.
Staff:

The geophysical team must be built around R. Pinney and D. Johnstone.
Assuming a party of six, four others are required. These could coDe
from the following -

(1) Ron Mattocks, if he can be released from Chillagoe.
(2) Ian Parkinson, if he returns to Zeehan.
(3) Geologist D. Berknmn.
(4) University student R. J. Smith.
(5) Fill positions by advertising.

!rack Cutting:

Experience over the last two seasons has shown that track cutting
is a bottleneck. Some definite steps nust be tC\ken now to ensure
the sane bottleneck does not develop this season.

It will be seen from Table 1 that the estinmted tine for track cutt­
ing at White Spur is 180 man-days ",nd estionted tine for geophysical
surveys, without I.P. survey, is 159 nan days. With a geophysical
party of 4, the survey could be finished in 40 days. At least 5 track
cutters are required to keep ahead of the; geophysical team; and a
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Track Cuttjng (Co[.td.);

further 3 track cutters are required to meet the requirements of
the second geophysical party. Therefore, a team of 8 track cutters
is required.

It would be far better to employ a larger team of track cutters in
the early part of the season and normal wastage would prune the
team down in site, as the season progressed. This would allow
the track cutting to get ahead of the geophysical party.

It would be ~dvantageous to have the track cutting done on con­
tract.

Note: As at 5/11/1959, 4 track cutters are employed. One man's
main duty is to provision the camp. So far, only the base line
has been completed in the White Spur area and no grid lines laid
as yet. The northern part of this area is heavily wooded and track
cutting so far has maintained a progress rate of between 500 and
600 feet per man-day. This is just over half the rate of progress
allowed in T'lble 1. As a consequence, the 8 track cutters mention­
ed above would not keep ahead of the geophysical parties.

000---000---000
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SUGGESTED EXPLORATION PROGRA~~~

1. AIRBORNE GEOPHYSICS "EM" TWIN PIONEER.

(a) Coldstreao
(b) Chester - Gold Hill
(c) Marionoak
(el) White Spur
(e) Gooseneck
(f) COI:lstock
(g) West Renison
(h) Wo.ratah
(i) Mt. Cleveland-Magnet.

at k nile spacing on EW grid, where practical.

2. gROUND GEOPHYSICS.

(a) PattorsonHill - S.P. I.P. Magnetic and Gravity
(b) White Spur - EM,S.P.,Mag. Gravity and I.P. (check)
(c) Chester .E.M.,I.P. Gravity Magnetic, S.P.
(d) Goroanston - I.P. nnd Gr~vity

(e) Cotlstock -I. P.
(f) Mt. Sedgwick - I.P.
(g) Cuni - Mag., S.P. Gravity
(h) Savage - Gro.vity and Magnetic.
(i) Mt. Farrell - E.M., S.P. Mag.
(j) Mt. Lindsay - E.M., S.P. Mag.
(k) Gold Hill - E.M., S.P., Etc.

3. GEOLOGICAL AND GEOCHEMICAL.
To be geared to geophysics and drilling.

4. DRILLING.
1. Chester (a) Dine - 2 drills x 1000 ft.

(b) West Chester geophysical
2 drills x 500 ft.

2. West Sedgwick - 2 drills x 1000 ft.
3. Howard - 2 drills x 500 ft.
4. Stirling Valley 3 drills x 500 ft.
5. Gooseneck - 3 drills x 1000 ft.
6. White Spur -4 drills x 500 ft.
7. Patterson Hill - 3 drills x 500 ft.
8. Cuni - 1 drill x 1000 ft.
9. Mt. Lindsay - 2 drills x 500 ft.

10. Gold Hill - 2 drills x 500 ft.
11. Savage River - 4 drills x 1000 ft.

2000 ft.

1000 ft.

2000 ft.
1000 ft.
1500 ft.
3000 ft.
2000 ft.
1500 ft.
1000 ft.
1000 ft.
1000 ft.
4000 ft.

21,000 ft.
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The regional exploration programne in Tasnania has reached what
nay be described as the half-way nark.

The regional geological and geophysical work, carried out over
the last two and a half years enabled us to define areas of special
interest for nore detailed investigation and these have been list­
ed and briefly described (see previous section). The locations
are shown on the acconpanying naps. The drilling progranne of
20,000 feet will L\rgely depend on findings and is visualized as
being spaced over two years.

For the sumner field season 1959-60 it is proposed to operate as
follows :-

Period:
Geophysical:

Jan. 1 to April 30, inclusive - 4 nonths
Officer-in-Charge: E. McCarthy
Assistants: 6.

Geological: Officer-in-Charge (Field Operations) D. King.
Assistants: Warren Atkinson, R. B. Frazer.

2 Students.

Zeehan Office: Resident Clerk.

Periodical Visits: Dr. B. Canpana, H. Jensen, S. B. Dickinson.

Period:

Geological:

Zeehan Office:

May 1 to Decenber 31 - 8 nonths.

Officer-in-Charge (Field Operation) D. King.
Assistants: Warren Atkinson.
Resident Clerk.

Periodical Visits: Dr. B. Canpana, H. Jensen, S. B. Dickinson.

Expenditures are estinated as follows :­
Salaries & Wages
Diamond Drilling - 5,000 ft.
Airborne Geophysics (Straightedge)
Underground exploration (Tullah)
Helicopter Charter
Track cutting
Field Expenses
Overheads R.T.M.S. & R.T.A.E.

£
20,000
25,000
7,500

10,000
5,000
2,500

15,000
15,000

£100,000

It is proposed that the foregoing be the basis for a discussion with
the E. Z. Company representatives and this report is circulated for
study prior to a neeting to be arranged.

Managing Director
R.T.A.E.
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