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LIST OF ILLUSTRA TIONS

PLATES

Geological Map of Tasmania showing localities mentioned and
areas of interest.

Plate 2:

Plate 3:

• Plate 4:

Plate 5:

Plate 6:

Plate 7:

Plate 8:

Plate 9:

Zeehan - topographical map showing sampling sites.

Mackintosh - geological map showing sampling sites.

Rosebery - topographical map showing sampling sites.

Queenstown - topographical map showing sampling sites.

King River - topographical map showing sampling sites.

Zeehan - geological map showing areas sampled.

Bubbs Hill - topographical map showing sampling area,

Henrietta - topographical map showing sampling sites.

FIGURES

•
Fig. I:

Log I:

Log 2:

Log 3:

Fossil Bluff, Wynyard - map showing sampling area
(follows Page 6)

PHOSPHA TE LOGS

Gordon Limestone, Smelters Quarry, Zeehan.

Gordon Limestone, Smelters Quarry. Queenstown.

Gordon Limestone, Bubbs Hill.
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The programme decided on and followed fairly closely was as follows (see
Fig. I for localities):

Early in July 1967, Mr. Warin, Chief Geologist, requested an extension of
an earlier programme of surface sampling for phosphate of rocks of Permian
and Lower Paleozoic age throughout Tasmania to include the Lyell Schists
and other rocks of Lower Paleozoic age in West Tasmania. Mr. R. D. Beattie
was available to commence this work almost immediately, and on confirmation
of his appointment by Mr. Warin, I discussed the programme with him in some
detail on Friday, July 14, and asked him to obtain some maps, some inform­
ation from the Mines Department, and to check on registration etc. of the
Land Rover forthwith, and these he did.

•

•

July 17:

July 18:

July 19:

July 20-21:

July 22-23:

July 24:

Picked up Rover, drove to Wynyard; collected specimens of
Tertiary sandy limestone at an near Fossil Bluff (13 collected;
also one specimen of siltstone from Wynyard Tillite was
collected) .

Completed collection at Fossil Bluff; drove along Waratah
Highway to near Oonah; collected 23 specimens from the
Quamby Mudstone and Wynyard Tillite along highway. Drove
to Rosebery along Murchison Highway; collected specimens
(5) of Cambrian black, pyritic shale from near Que River.

Drove from Rosebery via Renison Bell to Zeehan; collected
42 specimens from Crimson Creek Formation between
Rosebery and Renison Bell, 5 specimens from Upper Pre
Cambrian near Renison Bell, and 5 from Cambrian rocks
between R enison Bell and Zeehan.

Made detailed stratigraphic collection (41 specimens) in
Gordon Limestone at the Smelters Quarry, Zeehan, and
immediately adjacent areas.

Drove to Queenstown and made detailed stratigraphic collec­
tion (28 specimens) in Gordon Limestone at Smelters Quarry,
Queenstown.

Collected specimens (28) of Lyell Schist and associated rocks
along Lyell Highway between Queenstown and the Gap at
Gormanston (about 1-3/4 road miles of outcrop fresh enough
for collection); collected specimens (3) of Gordon Limestone
near Linda.
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July 25:

July 26:

July 27;

July 28;

August 1:

August 5;

August 7;

Pre Cambrian:

Drove to Bubbs Hill and collected specimens (10) of Gordon
Limestone.

Drove along Crotty Road to Darwin and collected specimens
(6) of Ordovician rocks; drove to King River Bridge and
collected specimens (6) of Jukes Breccia.

Collected specimens of Gordon Limestone (15) from Bubbs
Hill.

Drove to Hobart.

Commenced analyses.

Completed analyses.

Land Rover returned to Winnaleah.

RESULTS

The Oonah Quartzite and Slate Formation (Blissett, 1962) was sampled in the
immediate vicinity of the Renison Bell Treatment Plant. All specimens
collected were black slates but none gave positive results. The location of
the sampling sites is shown on Plate 2.

Cambrian;

• Black, pyritic slates outcrop in cuttings. along the Murchison Highway at and
south of the Que River. Five specimens (one in duplicate) were collected
from these slates at the Que River and at intervals for the next three miles
to the south (Plate 3). These contain sponge spicules, inarticulate brachiopods,
dendroids and agnostid trilobites and are younger Middle Cambrian. No
phosphate was detected.

Between the Williamsford Turn-off, on the Murchison Highway near Rosebery,
and Renison Bell township, a thick succession of intricately folded slates with
subordinate greywackes outcrops. These rocks are grouped as the Crimson
Creek Formation and are thought to be Cambrian, probably Lower and early
Middle Cambrian (Blissett, 1962, pp.26-28). The lutites are red, purple or
green as well as black and grey. Blissett estimated the thickness in this area
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as 8, 000 ft., but the structural complexity is such that this figure must be
treated with reserve. No stratigraphic section can be provided.

Forty-two specimens were collected along this stretch of the Murchison Highway
(see Plates 2 and 4). Two specimens showed traces (approx. 10/0 P205) of
phosphate by the Shapiro method of rapid analysis. These were specimens of
olive grey and biscuit-coloured, fine, even-grained siltstones from just east of
the Ring River (B 77, 80) where they were associated with gl'eywackes and a
basic (?gabbroic) intrusion which yielded a fainter trace of phosphate (less
than 1%)(B 79). Another specimen (B53) of light and dark-grey siltstone
from east of the Exe River yielded a very faint trace only. Four specimens
of the Crimson Creek Formation on the Murchison Highway south of Renison
Bell (Plate 2) did not yield phosphate.

The intensity of collecting along the Murchison Highway, the main access and
main source of outcrop in the area was high (12-15 specimens per mile).
Despite this intensity, assessment of the results is difficult because of
ignorance of the detailed stratigraphy 'and structure locally and because of lack
of comparative figures from other sections of tl:J,e same age. Sampling along
traverses (1) across the area west of theSerpentJ.ne Hill Ultrabasic Complex,
(2) from Renison Bell to Commonwealth Hill, (3) along the railway line between
Renison Bell and the Rosebery Golf Links and (4) ,along the Pieman River
upstream from the Wilson River to the goH links and up the Huskisson River
to the ultrabasic rocks, would be necessary to test the local potential and
sampling in other areas; e. g. Mt. Cleveland, Gordon Road, would be necessary
to assess the regional significance of any positive results. The sampling
suggested in the Renison Bell-Rosebery area would be arduous and logistically
difficult, and I do not consider that it is warranted at the present juncture
because of better prospects elsewhere, the environment and palaeogeography
of which are better understood, and because of activities of other companies
already in this area.

The Lyell Schists, host rocks for the copper ore at Queenstown, represent
sheared tuffs, lavas and sediments of the Mt. Read Volcanics (Solomon and
Elms, 1965) thought to be Cambrian. At several places the orebodies are in
or close to bodies of chert; e. g. Comstock and North Lyell, and it is perhaps
significant that Wade and Solomon (1958, p. 413) reported aluminium phosphate
from one of these chert bodies at Comstock. The schists are cut by veins,
some of which reputedly contain phosphate, and by ? Devonian 1amprophyric
dykes (Wade and Solomon, 1958). Twenty-seven specimens were collected
along the Lyell Highway over a distance of about 1-3/4 miles to the west of
the Gap near Gormanston (Plate 5). Only one of these specimens (B 190)
gave a positive test (estimated P205 approx. 2-3%) and this came from a
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narrow, weathered dyke, probably lamprophyric (Solomon and Elms, 1965,
p. 464).

Of the Cambrian rocks sampled, only the Crimson Creek formation between
the Ring River and Colebrook Hill and a gabbro intrusive into these gave
positive tests. Cherts of potential interest in the Queenstown area are
probably transgressive or pile-like bodies and not sedimentary, although
Solomon and Elms (1965, p. 483) refer to them as "apparently a product or
associate of Cambrian vulcanism". No further exploration of the Cambrian
rocks is recommended at this stage.

Ordovician:

Ordovician fanglomerate containing chert fragments was tested at one place,
and Ordovician limestones tested in six areas between Zeehan, Darwin and
Bubbs Hill.

The fanglomerate, part of the Jukes Breccia, was tested in road cuttings
immediately adjacent to the bridge on the Lyell Highway over the King River
(Plate 5). None of the six specimens tested showed detectable phosphate.

The Gordon Limestone was sampled in the Smelters Quarry, Zeehan (Plate 7),
in the Smelters Quarry, Queenstown (Plate 5), at Linda (Plate 5), near Darwin
(Plate 6) and at Bubbs Hill (Plate 8). The sampling at Zeehan, Queenstown
and Bubbs Hill was stratigraphically controlled. Forty-five specimens from
a thickness of slightly more than 480 ft. at the Smelters Quarry, Zeehan,
failed to yield a positive test (Phosphate Log 1). None of the 28 specimens
collected in the 330 ft. of the Gordon Limestone at the Smelters Quarry,
Queenstown, yielded,phosphate (Phosphate Log 2). No phosphate was detected
in any of the 25 specimens collected from about 560 ft. of Gordon Limestone at
Bubbs Hill (Phosphate Log 3). Three specimens from the base of the lime­
stone at Linda and six from localities close to the Darwin Road (Plate 9) were
also negative.

Considering the sampling done in Gordon Limestone at Flowery Gully, Mole
Creek, Railton, Eugenana and Gunns Plains (see previous report, May 3, 1967)
with the results from Zeehan, Queenstown and Bubbs Hill obtained during this
survey, it is reasonable to infer that there are more phosphatic horizons in
the Gordon Limestone the further north-east the limestone is sampled; i. e.
the further away from the inferred shoreline the sampling is done, or perhaps
more accurately, the closer to the outer edge of the continental shelf during
the Ordovician the samples are collected. On this basis, further sampling of
the Ordovician system in Western Tasmania is not recommended, as the chance
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of finding littoral lagoonal deposits of phosphate is remote. Close stratigraphic
sampling of the limestone in the Florentine Valley and at Ida Bay may eventually
be worthwhile. Specimens from both areas were tested without positive result
earlier in the year, and both areas are probably too far from the outer edge of
the continental shelf to be of immediate interest. The facies change from
limestone to deeper water lutite which is thought to mark the outer edge of the
continental shelf, occurs near Beaconsfield and Flowery Gully, but cannot be
projected south with confidence. It lies west of Maria Island but east of
Maydena, probably east of Hobart if projection of trends from Beaconsfield and
Deloraine means anything. Cover of Permian and later rocks prevents
establishment of this edge without drilling.

These results and inferences focus closer attention on the lutite association
of the Mathinna Beds in the Den Range area and north-west of the Den Range
through Lisle and beyond, and support the need to attempt to determine the
stratigraphic position of the phosphate source-rock at the Den Range and to
trace this along the strike of the Ordovician continental slope through successive I

anticlinal structures in the Mathinna Beds north-west or north-north-west, and
south-east or south-south-east of the Den Range.

Permian:

Pebbly mudstone of the Upper Carboniferous and Lower Permian Wynyard
Tillite was sampled along the Waratah Highway south of Oonah (10 specimens),
and a siltstone of this formation collected at Fossil Bluff, Wynyard (one specimenl
but did not yield. phosphate. This is not surprising and the sampling was partly
done through difficulty in being sure of the tillitic nature of the associated beds.

The Quamby Mudstone which overlies the Wynyard Tillite was sampled along the '
Waratah Highway north and south of Oonah. Of the fourteen specimens collected,l
two (B 19 and B 26) gave distinct phosphate indications (approx. 2-30/0), and
another (B 24) gave a very faint positive reaction. Specimen B 19 lies about
275 ft. topographically (and about the same height stratigraphically) above the
Bakes Oil Shale Member of the Quamby Mudstone. The oil shale lies approx­
imately 50 ft. above the top of the Wynyard Tillite in a cutting on a Forestry
Road known as the Shale Mine Road (see Plate 9). The stratigraphic position of
specimens B 24 and B 26 could not be determined during the brief follow-up
reconnaissance made by the author because of uncertainty about precise dips
and the presence of faulting. It is likely from the reconnaissance made that the
thickness of the Quamby Mudstone near Oonah is greater than that (210 ft. )
quoted by McNeil (1961, p. 53) for the stratigraphically equivalent Takone
Mudstone further west, and closer to that (300 ft.) quoted by Loftus Hills (1913)
for this unit at Preolenna. The thickness appears to decrease to the south-west. I
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Further work near Preolenna, West Takone, and around Oonah would be
necessary to establish the extent, grade and stratigraphic position of the phos­
phatic beds. The possibility that cold currents deflected northwards and
westwards by the "East Coast Peninsula" late in Quamby time welled up into
shallowing water along the Cradle Mountain high area and especially into long
narrow inlets, perhaps fjords, as the Wynyard-Oonah area seems to have been,
was mooted in my first report (January 1964, pp.23-24). This possibility is
strengthened by the results obtained in this reconnaissance traverse and more
extensive and precise traverses are warranted to test the possibility further.
The area of interest is held by Pickands Mather. Should it subsequently become
available it could be delimited by grid lines 9l8N, 938N, 345E, 375E. Much
of this area lies within the Burnie Quadrangle recently mapped by the Department I

of Mines. Detailed planning of further testing depends on the availability of the
results of this mapping from the Department. With a detailed map available
the target areas and sections could be selected efficiently within a few hours and
sampling and analysis would need to occupy two men only a week to a fortnight.

Tertiary:

Thirteen specimens of sandstone, calcareous sandstone and glauconitic sand­
stone from the Tertiary section at Fossil BlUff, Wynyard (Fig. I) produced no
positive results.

SUMMAR Y AND R ECOMMENDA TIONS

During the last twelve months approximately 850 specimens from Tasmania have '
been tested for phosphate. The Lower Cambrian Crimson Creek Formation
between Renison Ben and Rosebery yielded some phosphatic rocks. Ordovician
limestones at Mole Creek and Flowery Gully are phosphatic, and lutites
(probably Ordovician) at the Den Range contain phosphatic veins. A weathered
(? )lamprophyric dyke at Queenstown gave a positive test, and the Quamby
Mudstone at Oonah contains detectable phosphate on at least one horizon.

Further testing of the Crimson Creek Formation is difficult, and without a lot
of regional information not very significant, and for these reasons not
recommended immediately. The small size and scarcity of lamprophyric
dykes rule these out as economic sources of phosphate. Negative tests on the
Lyell Schists, the pipe-like nature of the chert masses associated with the
copper ore bodies at Comstock and Mt. Lyell and the tenancy of these fields
rule out the Lyell Schists and associated rocks as potentially interesting.

The possibility of richer phosphate rocks in the Quamby Mudstone in the Oonah
area is a real one. Properly designed traverses along roads, Forestry tracks
and creeks and the accompanying analyses would occupy two men less than a
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fortnight, provided a suitable geological map can be obtained from the Depart­
ment of Mines. Such a programme would be worthwhile, but is prejudiced at
the moment by the fact that the area is within a lease held by Pickands Mather.

The best prospect is, however, that in the Mathinna Beds in north-eastern
Tasmania where phosphate minerals occur in veins at the Den Range and at
Turquoise Bluff. A detailed survey to establish the structure of the Den Range
and to allow choice of drilling sites most likely to reveal the stratigraphic
position of the phosphate-source beds is necessary, followed by search for
surface outcrops of the phosphatic bed by examination of anticlinal structures
along and close to the structural trend of the Den Range structure or the strike
of the continental slope during the deposition of the Mathinna Beds. This part
of the work would be assisted by access to the completed or nearly completed
geological map of the Beaconsfield quadrangle being produced by the Department ,
of Mines. The area of immediate interest lies between 475E and 5l0E and 9l0N
to 950N, with particular attention being warranted in the area between 480E and
5l0E and 920N to 950N (see Plate 1) east of the Tamar River .
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'TASMANIA

killed a little later as sand-laden currents from shallow water
close to the rejuvenated highlands to the northwest and
northeast spread sand and pebbles over the sea floor. The
sands were overlain by unfossiliferous siltstone containing
a few erraties, and then by siltstone containing an abundance
of brachiopods, pelecypods and polyzoa. the result of recolo­
nization of the areas previously swamped by sand and pebbles.
Further sand-laden currents de osited more sand and-,-__ - :o...-::.====-===-.-- _.._

MAPGEOLOGICAL

Lower Ordovitian sandstone occur near the Dolcoath Granite
at Round Mountain.

Granitic rocks at Renison Bell, .Mt Bischoff and Dolcoath
have tin deposits close to them and zinc-lead deposits at
Zeehan and Dundas, Magnet and Round Mountain as more
distant h loes..
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