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- Compile previous work
-Interpret remote airborne geophysical and other digital datasets

- Assess prospectivity
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1.0 Introduction/ Abstract

This report covers the exploration activities conducted by Geotech International Pty Ltd
within EL73/2007 at Takone (The “Tenement’), for the period 16 June 2008 to 15 June 2009.

The Tenement includes areas with known coal and oil shale deposits, which were Geotech’s
exploration targets.

During the period all available previous work was evaluated and the prospectivity was
appraised.

The area is very accessible with many roads and tracks, and is close to the port of Burnie.
Potential resources lie in non-sterilised working forest areas.

The black coal potential of the Preolenna area is limited because of the faulted narrow dipping
seams, but very high oil yields are reported from the contained cannel coal/oil shale horizons,
so further investigation is recommended.

The Oonah oil shale area is poorly investigated but is large and holds potential for open
pittable specialized tasmanite deposits, so further work is recommended.

Exploration Philosophy and Objectives:

The vision is to find and develop oil shale deposits by using the best available techniques.

The philosophy is to favour oil shale deposits amenable to rapid evaluation.

The primary exploration aim for the area is to locate near-surface open-pittable oil shale resources.
There are known deposits present, previously thought uneconomic to develop. The recent increases of
oil price and new technologies are favourable factors which may reverse that situation.

A secondary aim is to locate open-pittable coal resources.

2.0 Tenement Details

Tenement details are shown in Table 1.

Table 1 — Takone Project Tenement Details

Two Year
Tenement Holder Date Applied Date Granted Area Expenditure
Commitment
Geotech
EL73/2009 International Pty Mar 2008 16 June 2008 202km? $61 000

Ltd

3.0 Location and Access

The Tenement surrounds the locality of Takone in NW Tasmania, as shown on Fig 1.
The area is very accessible with many roads and tracks, and is about 25km from the port of
Burnie. Potential resources lie in non-sterilised working forest areas.



4.0 Geology and Coal/Qil Shales

Coal seams and an oil shale unit have been found here in two stratigraphic intervals within the
Permian parts of the Lower and Upper Divisions of the Parmeener Supergroup within the
Tasmania Basin. The Parmeener Supergroup is up to two kilometres thick, and has been
subdivided into two divisions; the Lower Division, being predominantly marine; and the
Upper Division, being wholly of freshwater origin.

The oil shale unit occurs towards the base of the Lower Parmeener Supergroup above tillites
in a restricted marine environment.

The Preolenna Coal Measures occur at the base of the Upper Parmeener Supergroup, as
shown on the stratigraphic column on Fig 3.

The two main areas of the tenement containing coal and oil shale are shown on Fig 2. These
are at Preolenna and at Oonah.

Oil Shale at Oonah

The oil shale, near the base of the Lower Parmeener Supergroup, is the variety Tasmanite,
which occurs in only a few places world-wide. The kerogen of tasmanite occurs as particulate
amber-colored discs (in reality, flattened sacs), having a distinct structure and clearly defined
cell walls. The oil shale is thought to have formed in a quiet ecosystem of shallow bays, inlets
and river estuaries in which the alga was free to multiply. The kerogen resulted from
prodigious algae blooms when conditions were favourable for completion of the life cycle and
"spore" build-up in the marginal marine waters.

The target stratigraphy is shown on Fig 4. The unit is flat lying and is a window in a larger
area of Tertiary basalt, with an intrusive Jurassic dolerite sill to the north.

Oil shale at Preolenna

Here, at a higher stratigraphic level than at Oonah, there are bands of ‘cannel coal’ or
torbanite within the thin seams of black coal. These are stated to have been caused by
concentrations of the alga Reinschia. These bands are very rich in volatiles, and have been
called 'oil shale' by some authors.

The bands are lenticular and from 23 to 60cm thick. Very high oil yields are reported by
Rogers (1934):- he reports 130 gallons per ton, which is 590litres/t!

Coal at Preolenna

Bacon (1991) has reviewed this coalfield, correlated with the Mersey Coal Measures further
east. The seams are thin, from 220-600 mm thick, discontinuous, dislocated by faulting, and
dip steeply at 14-25°. Four seams of coal crop out on the north-western bank of the Jessie
Gorge near Preolenna, and also crop out in the Flowerdale River valley south of Preolenna
over a distance of three kilometers. Mining activity has taken place in both the Jessie Gorge
(Preolenna Coal Mine) and in the Flowerdale River valley (Torbanhill or Meunna Coal Mine).
Coal outcrops are also recorded from near Relapse Creek, south-west of Preolenna, and west
of West Takone.

Oil shale occurrence on Cam River

MRT maps show an oil shale occurrence on the Cam River near Tewkesbury in the east
portion of the tenement. No information on this could be located.



5.0 Previous Exploration

A summary of previous exploration activities, for oil shale and coal only, is presented in

Table 2.

Table 2 — Takone Project Previous Exploration Summary

Year/Company REPORT No Activities
TangZc;LIgSguorvey Bacon, 1991 Summary of all past work for Preolenna coals
1923 URMISCA_011- Discovery of Oonah oil shale by Reid in 1923 recorded in Mercury
Tas Geol Survey 13 Newspaper. “Reserves” of 6M tons are quoted.
Tas G]éilzéurvey UR1922£13—242_ Quotes reserves of Tasmanite at Oonah
Tas Gt%lzgu ey UR19288§ _081- Quotes reserves of Tasmanite at Oonah

1944

Tas Geol Survey UR1944_043-45

Sampling and oil analyses

80-1429 Geological review
1980-1982 80-1449
Petroquest Pty 82-1788 Drilling
Ltd Down-hole geophysical logging
84-2169
](':%8: 84-2172 Geological appraisal
84-2173

The work done in the Preolenna area is amply summarized by Bacon (1991), the relevant
extract of which is reproduced in Appendix 1.

She concludes that “Because of the thin, lenticular nature of the seams, which dip steeply at
14-25°, and are dislocated by faulting, the potential of this coalfield for further exploration is
limited. The inferred in-situ reserves of black coal are very small.”

The Oonah oil shale was discovered by Reid in 1923 as recorded in the Mercury Newspaper.
The report is reproduced in Appendix 2. The “reserves” were quoted as 6 million tons. This
reserve was repeated by Reid in 1924, here reproduced in Appendix 2, and also repeated by
Blake in 1928, here reproduced as Appendix 3. No basis for the reserve calculation was
stated.

In 1944 Henderson conducted field sampling of the outcropping oil shale. His report is
reproduced in Appendix 4. Qil yields up to 95litres/t were reported from outcrop but follow-
up work, poorly documented by a so-called extension officer, reported narrow widths of the
seams in trenches and pits, and Henderson concluded that no reserves existed and there was
no potential for commercial deposits.

The only modern field work which has been done was by Petroquest, from 1980 to 1982.
CRA held part of the area in 1984 but merely carried out a semi academic review of the
prospectivity for coal, but oil shale was not reviewed.

Petroquest carried out a desktop review of prospectivity of northern Tasmania, including the
Oonah area, and generated maps showing target stratigraphy. They followed this with an
unclear poorly documented amount of field work. Ultimately they drilled several areas
including at Oonah. The Oonah drilling data is reproduced in Appendix 5. The location of
their Oonah drilling is plotted on their map of target stratigraphy and topography on Fig 5.




The Petroguest map in the Oonah area shows that the target stratigraphy occurs over an area
roughly 6 x 5km.

The drilling project has not supplied definitive results. It is not stated but | assume that the
holes are open-hole-percussion. The holes were geologically logged but detailed data was not
reported to MRT. Hole 13 intersected two 0.5m thick tasmanite layers and hole 15 intersected
1.0m of tasmanite, though the geophysical logs suggest that more extensive tasmanite layers
exist. The holes were geophysically logged (density and gamma surveys) but only a
discussion of results is recorded. A mismatch of geological logs and geophysical logs occurs
in a number of holes and the geophysical consultant recommended holes be re geologically
logged. No descriptions nor analyses of the intersected tasmanite are recorded.

There is no documented MRT drilling in the Oonah area. There are drill holes documented in
the Preolenna area but these are not reviewed here.

No University studies such as theses have been located for the area.



6.0 Work Carried Out During the Period

Work during the period has consisted of office based:
e Compile all past company exploration data, government reports, drill data.
e Process drill data on previous maps and on Google imagery and
e Assess prospectivity for coal and for oil shale.



7.0 Prospectivity
7.1 General

Prospectivity for only coal and oil shale was examined. No other commaodities were reviewed.
The prospectivity for coalbed methane was not evaluated, (coalbed methane rights are not
held).

7.2 Oonah Oil Shale

A large prospective area, about 6 x 5km, contains a flat lying tasmanite unit(s), which are
potentially open pittable. High oil yields of greater than 95litres/t are recorded for surface
samples. The known thickness of the oil shale from drilling and trenching is 0.3 to 1.0m.

The area is readily accessible, with numerous roads and tracks traversing the predominantly
working forest area, Fig 5. A number of active coupes are visible on Google Earth imagery,
Fig 6.

Tasmanite is potentially more valuable than “traditional” types of oil shale because the entire
oil shale need not be retorted. The tasmanite spores can be recovered by flotation, thereby
producing a higher yielding product, and potentially substantially lowering operating costs.

The tasmanite unit was poorly tested and documented in the Petroquest drill program; the
maximum value of the program appears to be merely confirming the presence of tasmanite. A
new program is recommended, with emphasis on careful RL measurement of holes and
careful geological logging and sampling.

7.3 Preolenna Coal

The review by Baker (1991) is definitive so far as black coal is concerned and her conclusions
are

" Because of the thin, lenticular nature of the seams, which dip steeply at 14-25°, and
are dislocated by faulting, the potential of this coalfield for further exploration is limited. The
inferred in-situ reserves of black coal are very small."

Nevertheless the coal measures of the area hold potential for the oil shale as discussed below.
There is also potential for coalbed methane but no assessment has been made in the past.

7.4 Preolenna Oil shale

The available literature suggests that the oil shales are cannel coals, which are formed in
terrestrial environments, as are the surrounding coal measures. However the extraordinarily
high oil yields exceeding 500litres/t suggest that the oil shale’s original algal content may
have been marine. Perhaps a marginal marine environment occurs here, and thus restricted
lenses in an original marshy estuarine setting could exist. It is recommended that the next
phase be collection of such material if possible from old mining areas or outcrops to confirm
its high oil yields and to conduct petrological examination to determine the coal type and
origin. A suitable follow up exploration program could be designed to test the extent and
quality of high oil yielding units.
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Figure 3. A generalised stratigraphic column and nomenclature for the
Parmeener Supergroup. The Lower Parmeener Supergroup is divided into
many local units (see Clarke, 1989), but is simplified here to broad units
recognisable basin wide. The Upper Parmeener Supergroup nomenclature
follows Forsyth (1989). FROM Reid & Burrett, (2004).
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Table 41. Analyses of coal samples, Mersey-Don coalfield.

1 2 3 4 5 6

Moisture (%) 8.12 1042 638 8.6 13.58 13.42
Ash (%) 528 400 550 7.08 4.84 4.64
Volatile matter (%) 42.56 43.02 43.18 42.92 36.28 35.06
Fixed carbon (%)  44.04 42.56 44.94 41.40 4530 46.88
Sulphur (%) 456 3.48 352 481 439 4.04
Spec. energy (MV/kg)29.0 287 30.0 287 256 248

1. Whole seam sample from Aberdeen Colliery, October 1943
(Department of Mines correspondence files).

2. Whole seam sample from Coventry Colliery, October 1943
(Department of Mines correspondence files).

3. Whole seam samples from Black Beauty Colliery, October
1943 (Department of Mines correspondence files).

4. Whole seam sample from Illamatha (No. 1) Colliery,
October 1943 (Department of Mines correspondence files).

5.Run of mine coal from Illamatha (No. 1) Colliery, 1922
(Hills et al., 1922).

6. Run of mine coal from Spreyton (No. 1) Colliery, 1922
(Hilis et al., 1922).

exclusively used by the cement works at Railton. Local
industry, such as the Ovaltine factory and various
brickworks, consumed the remainder of the production.

RECENT EXPLORATION

Since the last colliery to work in the field closed in 1961, the
area has been examined briefly by various companies, with
some interest being shown in the oil shale potential of the
area.

POTENTIAL FOR FUTURE EXPLORATION

Whilst the quality of the coal is quite good, the sulphur
content is very high and the seams extremely thin. Faulting
caused problems in most of the collieries. The area is of
limited interest for further exploration.

The Preolenna Coalfield

SUMMARY

The Preolenna Coalfield, located 20 km south-west of
Wynyard, is of minor economic importance. The Preolenna
Coal Measures are of Early Permian age and are correlated
with the Mersey Coal Measures further east. The seams are
thin, from 220-600 mm thick, discontinuous, dislocated by
faulting, and dip steeply at 14-25°. The inferred reserves of
coal are very small and the potential for further exploration
is limited.

LOCATION AND ACCESS

The Preolenna Coalfield is located 20 km south-west of
Wynyard in north-western Tasmania. Access to part of the
ficld is gained by unsealed roads and rough bush tracks,
although much of the area is accessible only on foot. A
railway from Flowerdale to Preolenna was opened in 1917
and extended a further 7.6 km toMaweena in 1924 to provide
transport for coal and timber products. The railway was
closed in November 1931 and dismantled.

GENERAL GEOLOGY

The oldest rocks exposed in the Preolenna Coalfield are
mudstone and diamictite of the Wynyard Tillite. As the base
of this unit is not exposed at Preolenna the thickness is not
known. Overlying the Wynyard Tillite is a 135 m thick
sequence called the Inglis Siltstone, which 1s in turn overlain
by the Preolenna Coal Measures. In the Jessie Gorge area,
the coal measures are overlain by the Flowerdale Sandstone.

Dolerite has intruded and dislocated the Permian sequence.
Areas of higher ground, such as Diabase Hill, are now capped
with dolerite. Tertiary basalt flows cover extensive tracts of
land south of Preloerna (Bravo in Gee, 1977).

The Wynyard Tillite is composed dominantly of a
conglomeratic bouldery mudstone or diamictite, with
rhythmite deposits being recorded at several horizons. The
transition from the tillite to the Inglis Siltstone is rapid.
Lenticular beds of Tasmanites-bearing oil shale up to 0.6 m
thick occur towards the base of this unit. The Inglis Siltstone
becomes more fossiliferous towards the top with a variety of
molluscs, brachiopods, bryozoans and crinoid debris
occurring in fossiliferous pyritic silistone beds towards the
top of the unit.

The Preolenna Coal Measures, which overlies the Inglis
Silistone, consists of interbedded white, clean, quartzose
sandstone, micaceous sandstone, shale and thin laminations
of carbonaceous material. The sandstone is fine to
medium-grained, well sorted, and usually massively bedded.
Glossopteris leaves are occasionally found.

Four seams of coal crop out on the north-western bank of the
Jessie Gorge near Preolenna (Bravo in Gee, 1977). Seams
also crop out in the Flowerdale River valley south of
Preolenna over a distance of three kilometres (Threader in
Gee, 1977). The seams in both areas vary in thickness from
0.2-0.6 metres. Mining activity has taken place in both the
Jessie Gorge (Preolenna Coal Mine) and in the Flowerdale
River valley (Torbanhill or Meunna Coa! Mine). Coal
outcrops are also recorded from near Relapse Creek,
south-west of Preolenna, and west of West Takone (Hughes,
1962). The coal seams exposed near Preolenna dip at 14-25°
to the west (Hills et al., 1922), although Bravo (in Gee, 1977)
recorded one outcrop of coal dipping at 40°.

Bands of ‘cannel coal’ or torbanite exist within the thin seams
of black coal. These are caused by concentrations of the alga
Reinschia. These bands are very rich in volatiles, and have
been called ‘oil shale’ by some authors, Selective sampling
of these torbanite bands accounts for some of the very
volatile-rich analyses from the Preolenna area.

The seams, which are part of the Preolenna Coal Measures,
may be correlated with the Mersey Coal Measures of Latrobe
and so are Sakmarian / Artinskian in age. Previously these
seams have been correlated with the Great Coal Measures in
New South Wales, which are Artinskian in age, and so in fact
are younger than the Preolenna and Mersey Coal Measures
(Clarke and Banks, 1975).

The Preolenna Coal Measures are overlain by the Flowerdale
Sandstone, a 215 m thick unit which has been subdivided
into four lithologies. The basal part of this unit is composed
of pebbly sandstone with a fossiliferous horizon, which is
overlain by a dirty ‘greywacke’ sandstone. The third
lithology is an interbedded sequence of fine-grained
sandstone and siltstone which grades upwards into a white,
argillaceous, coarse quartz sandstone (Bravo in Gee, 1977).

The geology of the area is shown in Figure 59.
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PREVIOUS MINING HISTORY

In 1869 a Mr T. Stephens exhibited to the Royal Society of
Tasmania a pebble of “kerosene shale” found near the mouth
of the Inglis River. Stephens stated that further pieces had
been found at the junction of the Inglis and Calder Rivers.

Montgomery (1896) noted that pebbles of coal had been
found on beaches near Wynyard, and “high up in the Inglis
River and Seabrook Creek”, although no seams had been
located in outcrop.

Outcrops of coal were discovered by Messrs Lowrie and
Harmis whilst cutting a track from the Calder Road to the
Arthur River (Twelvetrees, 1903b).

Waller (1902) inspected the newly discovered outcrops,
some 22-24 km from the coast. Three outcrops were
inspected, with the upper seam being the only one Waller
considered to be of economic importance, being 500-560
mm thick. The coal was described as being brownish-black
to black in colour, with a resinous to dull lustre and a
conchoidal fracture. Shortly afier this inspection was made,
the North West Coal and Shale Company was formed and
took out mining leases in the area between the Flowerdale
and Jessie Rivers.

Outcrops on these leases were examined and sampled by
Twelvetrees (1903b) and Hills (1913). Twelvetrees
inspected one adit driven for four metres on a seam of coal
500 mm thick. The adit was driven in a south-westerly
direction at a dip of 10°, and was called the “Shale Tunnel”.
This adit, on an outcrop of coal in the south fork of Fenestella
Creek, was also inspected by Hills (1913), although no
further work had been done since Twelvetrees’ visit. A
second adit, named the “Cliff Tunnel”, was described by
Hills (1913). This adit was six metres long and was driven
in on a seam cropping out on the spur between Spirifer and
Fenestella Creeks. The seam was 600 mm thick and dipped
to the west at 25°. In total the North West Coast and Shale
Company drove three short tunnels from 4.8-6.0 m in length
on outcrops of coal before abandoning the field.

By 1913 the new lease holders, Weston and Graue, had dug
a tunnel 1.8 X 1.4 m for a distance of 62 m on an outcrop in
Preolenna Creek. A 1.8 X 1.3 m shaft was sunk to intersect
the tunnel. Four seams were intersected in the tunnel and two
inthe shaft. None of the seams were more than 600 mm thick.
Coal bins were erected at the tunnel mouth and a wooden

tramway laid to the end of the road. Coal was mined from
two of the seams, then hauled by horse-drawn tram some 120
m up a grade of 1 in 4, then transported 30 km by bullock
wagon to Wynyard. The mining operation was not a success.
Production statistics indicate that mining in this area lasted
from 1918 to 1924.

By 1921, the leases covering the Preolenna coalfield had
been taken over by the Preolenna Coal Company. The adit
dug previously in Preolerma Creek by Weston and Grauve was
extended to 67 m, and another adit 2.1 x 1.7 m was driven in
for 120 m close 1o the first adit. Further south, a tunnel 3.0 x
1.7 m, carrying a double tramline, had been driven for 180
m (Hills et al., 1922). A number of seams were cut in each
of these tunnels, although none of the seams was more than
600 mm thick.

In 1925 the Meunna Coal Mining Syndicate was formed and
took out mining leases in the Flowerdale River valley, three
kilometres north-west of the Preolenna coalfield leases. This
was probably the same occurrence of coal found “two miles
from the Preolenna terminus” in 1919 and called “The Great
Fitzroy Coal Mine”. The syndicate undertook some initial
exploration work, discovering three seams by means of
trenching, and dug a dip adit for 18 m before asking the
Govemnment for financial assistance to continue with their
exploration. In response to this request, an inspection of the
area was made. Reid (1925a, b) records that three seams,
450600 mm thick, were exposed on the eastern bank of the
Flowerdale River and could be traced for 800 metres. The
dip adit had advanced to 36 metres. A further inspection was
made of the Meunna Coal Mine in 1926 when up to 100 t of
coal was being produced per week (Reid, 1926). In 1928 a
dip tunnel advanced to 25 m was inspected, but mining had
ceased (Scott, 1928). Production statistics indicate that
mining started in 1926 (10 t) with 53 t being produced in
1928 (tr.e year of Scott’s visit). Mining ceased in 1931
although small tonnages were won in 1935 and 1936 (two
and six tonnes respectively).

COAL QUALITY

Analyses available for coal from the Preolenna Coalfield are
largely of an historical nature. Twelvetrees (1903b) and Hills
(1913) collected samples from all available outcrops and had
analyses made. A selection of these results are given in Table
42.

Table 42. Analyses of coal samples, Preolenna coalfield.

1 2
Moisture (%) 0.5 1.1
Ash (%) 2.3 4.1
Volatile matter (%) 76.2 71.6
Fixed carbon (%) 21.0 23.2
Sulphur

3 4 5 6 7 8
0.7 0.7 0.5 .17 0.5 1.27
6.5 6.6 2.0 7.58 6.0 4.82

45.9 483 75.5 4046 473 42.45
46.9 44.4 21.0 50.79 46.2 51.46
1.0 44 2.26

1. Sample from Tunnel seam (Twelvetrees, 1903b) in Fenestella Creek.

2. Sample from outcrop in cliff 60 m from Tunnel seam (Twelvetrees, 1903b).

3. Sample from 500 mm thick seam in Fenestella Creek (Twelvetrees, 19035).

4. Sample from 450 mm thick seam in Camp Creek (Twelvetrees, 1903b).

S. Richest kerosene shale, Preolenna from Tunnel seam in Fenestella Creek (Hills, 1913).
6. Average of eleven samples of black cannel coal, Preolenna (Hills, 1913).

7. Bright coal from seam in adit in Preolenna Creek (Hills, 1913).

8. Bright coal from Tunnel seam in Fenestella Creek (Hills, 1913).




146

GEOLOGICAL SURVEY BULLETIN 64

GEOLOGICAL SKETCHMAP

PREOLENNA COALFIELD

Dlvislon of Mines & Mineral Resources Geologlst C.A. Baco
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Interest was shown at one stage in determining the oil yield
LEGEND from the cannel coal, but the venture was deemed to be an
uneconomic proposition (Rogers, 1934).

QUATERNARY
G In 1951 a 22 kg sample of coal was collected from one of the
seams in one of the adits in Preolenna Creck (Hughes, 1951).
However the results of analyses of this coal are not available.

Sand and groval

TERTIARY

- v A coal seam 300 mm thick cropping out in a tributary of
Basalt Relapse Creek south-west of the main Preolenna coalfield
was sampled by Hughes (1962). The seam dipped to the north
(340-360") at 11°. This and another nearby (300 mm thick)
outcrop in Lowrie Creek were sampled in 1971 (Nye, 1971a,
b). Part of the sample collected in Relapse Creek was tested
for coking purposes but was reported as having no useful

K4 N

Sand and gravel

JURASSIC coking propcrtiw (Nye, l97lb).
----------- Dolarite A one kilogram spot sample was collected from the entrance
""" of one of the three main adits in Preolenna Creek in 1970
Smith, 1971). Th alyses of these samples are given in
PERMIAN Flowerdale Sandsfone —~ dominantly (T;],r;llc 43 ) © analy mp g
'20:00]| coarse—grained sandsione with :
fossliiferous and pebbly sandsfone
and slltstons at base RECENT EXPLORATION
Preolenna Coal Measures — sandsione Two holes were drilled inlate 1929—early 1930 in the vicinity
coal seams of the Meunna (Torbanhill) Mine (Department of Mines
Annual Reports; 1929, 1930).
Inglis Silfstone — mudstone with
fossillferous silistone af top A study of the possibility of distilling various fuels and oils
and oil shale at bass from the coal was made by Rogers (1934).
T erone inciuding e fand” A one kilogram sample was collected in 1971 by Mining
¢ prominent sandstonse bads Systems Ltd, from the portal of an old adit (presumably the
adit in Jessie Gorge). A 40 kilogram sample was collected
PRECAMBRIAN KEITH METAMORPHICS for ‘washability tests’ but no results from this are available
T (Smith, 1971).

Phyilite

A sample of coal from an oulcrop in a tributary of Relapse
Creek was.also taken in 1971, the seam being 12—_14 inchc;s
Palitle, calcle and basic schist g)rzc;n()NL;l:lig,‘?&d’nbl)onal outcrops were found in Lowrie

Fault — position approximale

In 1982 four shallow holes were drilled along Coal Mine
Road and three very shallow holes at Meunna, by a Tasman
Shale and Coal Company Pty Ltd and Mineral Holdings of
Austratia Pty Ltd joint venture (EL 43/70). The Meunna

Geological boundary -
position approximate

!
= Adit

holes (all less than 19 m deep) all terminated in basalt, and

Table 43. Analyses of samples from Preolenna Creek, Lowrie Creek and Relapse Creek, Preolenna coalfield.

1 2 3 4 5 6 7

Moisture (%) 0.9 0.9 4.3¢ 9.3 8.3 11.1 0.36
Ash (%) 50 8.4 7.3 20.4 14.8 13.7 5.00
Volatile matter (%) 45.4 40.8 35.8 223 28.8 39.4 40.00
Fixed carbon (%) 48.7 50.8 526 48.0 48.1 35.8 54.64
Total sulphur (%) 1.74 4.06 1.5 0.14 0.43 0.40 3.30
Crucible swelling number 5.5
Specific energy (MJ/kg) 338 32.5 29.1 19.7 23.1 20.9 i
Specific gravity (g/cm™) - 1.25 -

§ air dried moisture 1 internal moisture

1. Spot sample from entrance of one of the adits in Preolenna Creek (Smith, 1971).

2. Sample taken from outcrop of seam 300 mm thick west of West Takone, in tributary of Relapse Creek (Hughes,
1962). .

3. Sample taken from same outcrop (Nye, 1971a).
4,5,6. Sample taken from outcrop 300 mm thick in or near Lowrie Creek (Nye, 19715).
7. Sample from seam 1.0 m thick from hole drilled near Meunna Mine in 1929.
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the four Coal Mine Road holes (all less than 50 m deep)
terminated in the Flowerdale Sandstone.

POTENTIAL FOR FUTURE EXPLORATION

Becaunse of the thin, lenticular nature of the seams, which dip
steeply at 14-25°, and are dislocated by faulting, the potential
of this coalfield for further exploration is limited. The
inferred in situ reserves of black coal are very small.

The Barn Blufi-Mt Pellon Coalfield |

SUMMARY

Two small areas, around Bam Bluff and near Mt Pelion, have
been of interest to prospectors. Very small quantities of coal
were mined from trenches at Barn Bluff and adits at Mt
Pelion in the late 1890s. The two areas do not comtain
sufficient coal to be of any economic importance. The area
of the prospecting activity is scenically beautiful and quite
remote, and now falls within the Cradle Mountain-Lake St
Clair National Park, and so is exempt from the provisions of
the Mining Act, 1929.

LOCATION AND ACCESS

The areas in which coal has been found are: on the lower
stopes of Barn Bluff; on the spur connecting Barn Bluff with
Cradle Mountain; and on the slopes of the Pelion group of
mountains to the south of Barn Bluff. Access to all of these
places was formerly by pack-horse, but now is by foot only.

GENERAL GEOLOGY

Geological descriptions of the Barn Bluff-Mt Pelion area
may be found in Montgomery (18935), Waller (19015), Reid
(1919), Hills et al. (1922) and briefly in MacLeod et al.
(1961).

The coal at Barn Bluff belongs to the Early Permian Mersey
Coal Measures and equivalents. Parts of the coal are formed
from concentrations of the alga Rienschia, so this coal is
classified as a torbanite or sapropelic coal.

Inthe Pelion area, the Cygnet Coal Measures crop out across
the northern slope of the Pelion Range, between Mt Pelion
West, Mt Thetis and Mt Pelion East. The coal seams
prospected in this area are Late Permian in age.

PREVIOUS MINING HISTORY

The coal discoveries at Barn Bluff and Mt Pelion were
examined by Montgomery (1893b), who noted that the coal
had been found by members of the Mole Creek and Zeehan
Mineral Prospecting and Exploration Company. The
discovery of coal at Barn Bluff is credited by Reid (1919) 10
F. Holmes and W. Hart, who received Reward Claims of 320
acres (130 ha) each for their finds. Hills et al. (1922) credit
1. Will with finding the Barn Bluff coal in 1892. Will was
cngaged in prospecting activity in the Bamm Bluff and Pelion
areas in 1893, and while in the Barn BlufT area he did find
some copper-bearing lodes on the westem bank of Lake
Windermere (Reid, 1919).

The Barn Bluff coal was found as large pieces in a moraine
on the south-eastern spur of Bamn Bluff. Trenches were dug
into the moraine and some coal extracted. From the thickness
of the slabs of coal the seam was judged to be around eight
inches (200 mm) thick. The trenching was inspected by
Montgomery (1893b), Reid (1919), and Hills et al. (1922).
A twelve inch (300 mm) thick seam exposed on the saddle
between Barn Bluff and Cradle Mountain was examined by
Montgomery (18935) and Reid (1919). This seam lies just
above the Permian basal conglomerale, and is part of the
equivalents of the Mersey Coal Measures of Early Permian
age. A variety of sapropelic coal called ‘pelionite’, formed
largely of the alga Rienschia, occurs in the Barn Bluff coal.

At the time of Hills' 1922 visit, the Tasman Oil and Products
Company were gouging coal from fragments in the moraine
on the slopes of Barn Bluff, and the Great Pelionite
Petroleum Oil and Products syndicate held leases in the Barn
Bluff area.

In the Pelion area, prospecting activities on Mt Pelion East
are mentioned by Montgomery (1893b) and examined in
detail by Waller (19015}, Reid (1919) and Hills ez al. (1922).

Waller (19015) noted an exploratory adit 20 feet (6 m) long
on the east slope of Mt Pelion West, driven in on a seam 17
inches (430 mm) thick. A second seam exposed in the
Ossa—Thetis Saddle is described by Waller (19015) and Reid
(1919). The seam here was 760 mm thick, and had been
traced by trenching around to the westermn slopes of Mt Pelion
East (Reid, 1919).

The M1 Pelion coals are contained in a sequence of sandstone
and carbonaceous shale belonging to the Cygnet Coal
Measures and equivalents, being Late Permian in age. At the
time of Hills’ (1922) inspection the Adelaide Oil Exploration
Company Ltd held leases for coal in the Pelion area, but no
mining was in progress.

COAL QUALITY

The following analyses have been recorded from coal from
the Pelion area:

1 2
Moisture (%) 0.8 2.1
Ash (%) 17.1 20.2
Fixed carbon (%) 52.0 54.6
Volatile matter (%) 19.6 22.5
Sulphur (%) 10.5 0.6

1. Seam exposed in trenches on eastern slopes of Mt Pelion
West, seam being 17 inches (430 mm) thick (Waller, 19015).

2. Scam exposed in trenches on northemn slopes of Mt Pelion
(Waller, 19015).

POTENTIAL FOR FUTURE EXPLORATION

The small quantity of coal available, the thin nature of the
seams, and the very poor quality of the coal indicate that the
coalfield is of no economic significance and has no potential
for future exploration.
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OIL I TASIATIA.

(Zxtraet taken from“fercury”, Tuesday, August 21st,1323).

pulletin No. 24 publisbed this year by the Cormmonwecalth
Institute of 3cience and Tndustry om #The production of liguid fuels
£oom oil-shale and coal in Australia® in dealing with the oil-shale
deposits of Tasmania, says :- aassuming a reserve in ihie field of
12,000,000 tons, and an average crude oil yield of 40 sellons per ton,
the *total recoverable oil will be about 420,000,000 gallons. This
represents a 8ix to seven years' supply for justralia, bhased on present

consumption®.
RECENT DISCOVERIES.

In making the above computation the author of the
bulletin took for his basis the late Ir. W, H. Twelvetrees' estimate
of the anount of oil-shale in reserve in Tasmania in 1712, or eleven
Jears aio. It is a pity his figures were not brought more up-to-date,
and Tasnania given credit for the extensive additions vihich discoveries
of the last few years have made to our oil=shale reservec. The
12,000,000 ton eétimate related to the Iersey Valley district alone,
tuat this has lately been more than doubled by finds of single in
outlying parts of this area, while entirely new areas have also been
discovered, which still further increase what may be termsd the positive
resarves, vwhile thé probable reserves may be looked upon as very mich
srerter still, for the geological conditions are such that there is
every likelihogé of the shale deposits being found over a very much
wider area than7:t present been provede.

The Goverﬁﬁeﬁf Geologist, Mr. A. McIntosh Reid, who for
some months past has been energetically engaged in the investigation
of our oil resources, has made a number of important discoveries, which
not only add to the extent of previously mown fields, hut give at
least one new field of magnitude and richnéss to the 3tate. His work

has brought the positive reserves of oil=-shale up to the fine

aggregate of 42,000,000 tons, spread over what at present are five



)/ - - Paje de
geparate fields. They are :e
TONS .
Lotrobe-Railton-Kimberley Area..seccsses 30,000,000

TJeulah Arefsseseessesesssstsscsssnscssns 3’000'000

;-ual!ib_‘i Bluff Area.. -oo-..o csrnnsescsssere 3,000’000

.O (A AT E RN R E S RN N RN S Y] 600’000

Reid)

discovered by ¥Mr.

:u‘ea..........'..'...-:.......‘..-.-....-..-. b,OO0,000

he crude oil contents el & slie I v 8 Ty
tut if averaced at 40 gallons per ton,-ihich is really a vaery
low figure, the recoverable oil ia shown to be 1,680,000,000
sallone, or instead of a s8ix or seven years' supply for the
Cormontiealth enough to last from 21 to 25 yéars.. A recent
experiment in distillation returned 68 gallohs of oil to the

ton of shala.
THE OONAH FIELD.

This, the newest of our oil-shale areas, was
discovered by Ifre A. McIntosh Reid only about three monthe azo.
Ire Reid went out to investigate an ocourrence of shale that was
nowm to exist om ihe property of Mr. Wm. Cross in the wvalley
of the Cam River, about two miles north of Gonah, Ixaminations
of the neighbourhcod led to the discovery of another and much
larger deposit, five milea to the 3.7 of Crossts, on land charted
in the names of . Hodgetts, J. Martin, A.L. Green, Jas. McNab,
HelZ, Milea, and C.C. Jubb. This ares is easily accessible
from the Mount Hicks-road, which ias only 1% mile; away. There
is every probability of a very large extension of tﬁis aréa for
the rermo=-carboniferous rocks, with which the oll-shale dééosits
are closely connected, extend southwards to the Belleyer River,
anl very likely further, westward through Takone to Preolenna,
and eastward right into the *Ema Bay® block of the Van Diements
Iand Co's ground. |

Untorfunately, through strees of other engagemeﬂts,


Owner
Polygon


Page 3.
m. Reid was not able to spend more tha.n 10 days on his
;investi.gations hera, and it is propo;ed, that he shall vu:.t
the distriet in the BUMMEX and ma.ke complete 1nvest1r~-t10n
of the whole area. - In the meantim the Mines Depar*t.ment.
being stromgly impressed m.th the v'a.lwe of the o:.l-sha,le depooitse
¥r. Reid will be engaged upon t.he production of part 1 of
"The 011 Shale Resources of Taama.nia* d.aalinrr with the Latrobe-
Bailton-ﬁmherley, The Hool_c._ Beulah end Quamby RBluff areas, and
what is knowm _6f_oth§:aphcea. The results of further investig-
ations will be recorded. u_ part 2.
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Extensive deposits of oil-producing shales occur A
in the northern and north-western part of Tasmania as !
beds on the horizon of the Greta coal measures of the
Carboniferous system. Tasmanite forms the greater part
of these deposits, a recent estimate of the reserve at
the localities heing:-

0IL SHALES R w
|

Latrobe-Railton-Kimberley Area 30,000,000 tons
Beulzh Area 3,000,000 tous
Quamby Bluff Area 3,000,000 tons |
Nook Area 800,000 tons }
Oonah Area | 6,000,000 tons

42,800,000 tons

The average yleld of crude oil from these shales
jgestimated at 40 gallons per ton, the oil reserve,
therefore, amounis to 1,771,200,000 gallons.

Phe known deposits are situated in %wo widely
geparated fields associated with cannal coal and
Keropéne shale. ThHe more important is that extending
fyom Latrobe to Quamby Bluff. Along this belt, 27
miles in length, Tasmanite has been proved to extend
14 miles, and in the section intervening Quannpy Bluff
and Kimberley it probably occurs as well. Qutliers of
the main body are found at Beulah and Nook on the west
side and at Parramatta on the east. Aside from the
known deposits it is condidered likely that Tasmanite

wi.ll be found in neighbouring areas..

Phe facilities for the development of the oil shale
industry.in the Latrobe=Railton field are not present
at Oonah, which is situated 26 miles from the Coast
line and ie accessible only by roads of heavy grades.
Tfwo companies are erecting distillation works, one at
Latrobe, the other at Railton. The process of
distillation is comparitively simple. as the kercopéne
from which the oil is derived is encased in arensonous
shale and the ammonia content is negligible.

Kerosene shales and cannal coals occur at Preolenna,
Mt. Pelion, and Barn Bluff, but the reserve of these
shales is small compared with that of tasmanite.

COAL

Coal seams occur in strata belonging to the
Permo-Carboniferous from the lower coal measures and
are well developed at Preolenna, Barn Bluff, Mt.
Pelion and Mersey Fields in the north, and at Cygnet
and Bruny Island in the south. These seams do no%
exceed two feet six inches in thickness. The Trias~dJura
coal measures are extensively developed in the eastern
midland and south-eastern portion of Tasmania.
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These seams. constitute the most important coal resources
of Tasmania and very in thickness from three to sixteen
feet the most important having an average thickness of
twelve feet.

The Tertiary strata also contain important seams,
but their extent has not yet been investigated.

The following statement explains the variation in
character and composition of the coal found in the
several systems:-

Permo-Carboniferous~

Greta Coal Measures
Tomago " u

Kerogenites and Humic-Kerogenites
Sub-anthracites and non-caking humic

ad us

Triac-Jura

Sub-anthracites and non-caking humic

Tertiary
Brown Coal and Lignite

The total production of coal is somewhat in excess
of 2,000,000 tons with a value ef approximately £1,600,000.
The present annual production is 69,238 tons valued at
£61,016. Development has been greatest in the Mt.
Nicholas field where the Cornwall and Mt. Nicholas
companies are ogerating on Prias-Jura Coals. The
Preolenna Coal Company has lately become an actiive
producer, and for many years coal has been mined in
Mersey River valley.

The coal reserve calculated on the basis of existing
economicsconditions amount to 134,%98,000 tons. On the
basis adopted by the International Geological Congress
the "actual"™ reserve is 124,980,000 itons, and the
morobable" additional reserve is 123,013,000tons, with
a.8till further unknown "possible" reserve.

The following figures indicate the composition,
evaporative power and calorificvalue of the average
Trias-dura coali-

Moisture 4,36 per cent

Volatile hydrocarbons 21.27 per cent

Fixed carbon 51.84 per cent
Ash 22.64 per cent
Sulphur 0.60 per cent

Evaporative power 10.49

. (5636 calories
Calorific Value_(10145 B.T.U.

(8igned) A. McIntosh Reid
GOVERNMENT GEOLOGIST.

MINES DEPARTMENT
HOBART. 9th January, 1924.
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NTRODUCTION -

Petroleum has become an indispensable commodity of
civilisations Australia, at present, is wholly dependent S
on other countries for supplies of naotural petroleum, F 1
The necessitgui r the provision of adequate supplies, !
ffom within éur own boundaries, both for war and industPial |
purposes, has long been realised, In recognition of this
fact, and in an endeavour to encourage oil exploration, :
the Commonwealth Government offered a large reward for the |
discovery of a commercially important reservoir, and a (.
substantial bounty for oil distilled from shale. The !

Do
i

principle of a reward was not considered the best means of
assisting in the search for oil, and assistance in drilling
is granted instead. Several companies have been formed -~

during recent years for the purpose of exploring our

resources of natural petroleum, but thelr operations have o
not been productive of important results, However, 1
immediate requirements may be supplied in part from
extensive deposits of Cil Shale, some of which occur in !

Tasmanis,.
Local shales are of two kinds: i

(1) The tasmanite shale of the northern and north- |
western digtricts, and !

(2) The so called kerosene shale or torbanites of
Preolenna and Barn Bluff.

GEOGRAPHICAL DISTRIBUTION -

(1) Tasmanite shale has been found in the northern portion
only of the Island, and is confined within an area !
front the coast thirty miles wide and extending from @
Tamar River to Stanley. The arbitrary boundaries

enclose not only the several known isolated occurrences,

but also all other areas that are considered likely to

contain important deposits, Tha known deposits encompass
comparatively small areas, and have been dfinitely :
delimited., They are situated in two widely separated C
fields associated with basing of kerogenite and humic- :
kerogenite coals. .

(2) Xerosene shales or torbanites are distributed over
two areas widely separated. Those at Preolenna are
contained within a coalfield lying thirteen miles south
of Wynyard, on the North-west coast. The secorid area
lies some 35 miles to the south-east, and is situated
on the extreme northe-western end of the Central Plateau
of Tasmania.

GZ0LOGY OF THE SHALE BEDS -

(1) The tasmanite beds are contained within the Permo-
Carboniferous formation, the strata of which were laid

down in regional synclinoria developwd in older roek
fornations. The formafion generally consist of basal
conglomerate and sandetone, limestone, Upper and Lower
Marine mudstones with intercalated coal measure sandstones,
shales, and grits., Apparently the bed of shale corresponds
in position 0o the coal measure series between the Lower
and Upper Harine members of the formation. The coal
measures are correlated with the Greta of New South Wales,
and are replete with similar flora.
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Tasmanite occurs in a three to 6 foot seam at or
about the horizon of the coal bed in contiguous area.

one seam of taemanlite and only one seam of workable
coal is Bnown in the district., In some places the coal
ends abruptly where the shale beginse, but as there is
no evidence of mergence one into the other their geo-
graphical relation may be due to faulting, However
in one place the coal seam recurs on the other side of
the narrow shale belt, Indicating a close eorrespondence
in tiue of formatlon. There is no evdence to show
that tasmanite and coal occur mutually superimposed in
any part of the distrioct; en the eontrary, it is found
that where coal occurs, it is futile to search for tasmanite,
and where tasmanite occurs, for coal. This knowledge fac-
ilitates exploration considerably by the elimination of
all coal areas from examination, It has been established
that tammanite fringes the shore-lines of Permo-Carbon-
iferous seamep from which it follows that where the upper
mudstones abut early Falaeozolie or Proterozoic rocke
(conglomerates, slates, schists &c.) the presence of
tasmanite may be anticipated, A striking feature is
that there is no appreciable thinning of the seam as the
shore line is approached. Probably this is due to the
steepness of the Permo-Carboniferous shore-~line,

(2) The coal seams, in which the oil shales of the
Preolenna are confined, were laid down in the Permo-
Carbonifercus Psriods Of this system there are visible
in the coalfield itself the following series in
descending orderi-

The Tomago..coal measures
The Upper Marine mudstone
The Greta ¢oal measures
The Lower Marine mudstones

This shows that the coal occurs at two horizons, namely,
the Greta coal measures and the Tomago horizon, The
seams in the Grewa measures number four. The number in
the Tomago has not been ascertained. A number of out-
erops oceur, but these could quite possibly be the one
seam faulted into verious positions,

The coal seams vary in thickness from 9 inches to
24 inches, and are charmcterised - by the fact that
without exception they blong to the kerogenites or
humic kerogenités., Several of the coal seams show
at various places the occurrence 0f high-grade kerosene
shale, and 1t 1s specially notewo that this shale 1s
not confined to0 any one seam, but makes and disappears
in the various seams in a manner totally characteristic
of thie class of coal,

(3) There is only one coal seam in the Barn Bluff area,
This occurs in the Greta coal measures of the Permo~
Carboniferous Period. This coal seam is of the humic-
kerogenite type, and, as quite characteristic of this
type of coal, may consist of the variety pelionite in one
pargﬁ and of a totally different type of cannel coal is
another,

- The high gfade pélionite, which has been found in
the glacial moraine &t the eastern foot of Barm Bluff
in slabs up to 8 inches in thickness, represants this
seam varied to the extent of consisting of practically
wholly of the substance to which the name of "pellionite"
has been given, which is, in fact, a special varieiy of the
kerogenites and humic keroginites. The part of the seam
from which these fragments have come has not yet been disclosed.




83
NATURE OF OIL SHALES. -

(a) Tasmanite, like cannel coal and kerosene shale,

is not 80 oil bearing, but an oll-produc substance,
that requires heat for the generation of oil., The source
of the 0il is an organic substance called "kerogen®

with which the shale is impregnated. This material, so
adapted to the generation of artificial petroleum b
distillation, consiste of innumerable minute disc~like
spore ¢ases set in a fine-grained arenaceous sediment.

The amber-coloured discs or sacs are about half a
nillimetre in diameter, and, where not deformed, are
nearly e¢iroular in outline. The sacs have been preserved
by a decay-resistant waxy or resinous substance forming
the outer ekin, but the spore cases have decayed, and
their remains are generally almost indistinguishable,
These waxy or resinous products of the plant are hydrogen-
rich and oxygen-poor substances, They are strangely,
almost unaffected by the ordinary solvenis of waxes and
reging, '

(v) As compared with the Barn Bluff occurrence of cannel
coal, the Preolenna kerpsene shale is distinguished by

the absence of the marked amorphous unlaminated charaoter
and well developed conchoidal fracture of the former.
There is a notable difference in the lustre of the two
minerals, also, the pelionité¢ (Barm Bluff) having more the
appearance of vulcanite, as contrasted with the pitohe
like aspect of the kerosene shale, The streak of the
former mineral is blagk, whereas the latter has a tendency
towards a brown streak% pelionite also exhibits marked
sectility. In thé matter of chemical composition, also,
there is a digtinet difference, for whereas the rates of
volatile constituenis to fixed carbon is 2,7 in Preolenna
kerosene sghale, it is only 1.24 in pelionite.

SHALE PIEIDG. -

1 The more important tasmanite shale field extends

from Latrobe in a south-easterly direction to Quamby Brook.
From Latrobe the seam has been traced without serious
interruption, under the broad 2lo§g;§1a1n and valley sides

of Mersey River, to a point three es pouth~east of Kimberly.
Beyond that point throuzh Dunerlan and Delorsin the Permiow
Carbonifercus #o not outerop, Wyt they raapgear a mile south
of Deloraine, and, in the valley of Quamby Brook tasmanite is
exposed at intervals over two miles, Along this 27 mile belt
the shale has been proved to extend thirteen miles, and in
the seotion interveninf Kimberly and Quamby Bluff explor-
ation has lately revealed its ococurrence. At Latrobe and
Railton the seam outorops, and in no part of those areas is
it far below the aurface., At Native Plain it is from 300

to 900 feet below river level. Outliers of the main body

are known at Beulah and Nook on the west and at Paramatta

on the east side. PFar removed from these is the Cam River
tasmanite field, situated near Oonah, 22 miles south of
fynyards It consisis of two areas - one near the point

of confluence of the easteirmn branch with the main stream;

the other and larger 6ne four miles west of it. Aside frum
the known deposits it is considered likely that tasmanite
will be found in the vicinity of Preolenna’ near Newhaven,
and cn the Emu Bay block of the Vun Dieman's land Company.

II, The Preolenna kercsene shale field is situated on the
northern slopes of the Campbell range. The more important
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cutcrope ocour on the western side of the deep precipitous
orge of NHessie River, which drains part of the northem

% of the Campbell Hange and flows into the Inglis River

at a point about three miles distant from the present mine

wo 6s The extent of the field has not been definitely
dete. ed, but there occur in the eastern portion of the
shale-bearing,areas approximately 1000 acres, which are
shale~bearing, In the western portion of the area there is
in the vieinlty of 1000 acres, but the emact area has not
been determined, as the western limit has not been delineated.

III, Barn Bluff shale bearing area lies beneath the approx—
imately econical mass of DBarn Bluff, and extends northward
undexr the spur which connectt’that mountain with Cradle
Hountain, The shale horizon cutorops on the eastern side

of the steep-sided %orgé of the Fury River, and on the eastern
g%ggnaﬁi$%%hheads oI the valleys of the various branches of the

The potential shale-bearing area isy approximately,
seven square miles,

CHEMICAL COMPOSITION -

Oile cannot be extracted from Tesmanite by solvents
nor by subjeoting the mineral to high pressure, but oils
can be formed from it by the application of heat under
certain conditlons, When the e is placed in a retord
and heated the organic component "kernfan" is progressively
decompomsed into permanent gases and oll vepours of various
kinds, the latter of which can be easily condemsed into erude
shale oil, The richness of the shale is in proportion to
the amount of kerogen it contains,  Information regarding
the chemical camposition of the kerogen of tammanite is
meagre. It 1s doubtful whether the kerogen can be expremsed
as a definite chemical compound, The nifrogen and phur
comstituents ocecur in combinations with the hydrocarbon
and in failrly eonstant proportions., The composition and
the properties of the oil distilled from tasmanite differ
greatly from the oil of other shales,

Ultimate Analysis of the Crude 0il - Nitrogen, 0,31}
carbon 79,34; hydrogen, 10,415 oxy en, 4,931 phury 4.93
The oalorific power of the crude o0il has been estimated at
219825 B.T.l.y and at 21,336 B.T.U.% the flash point is from
23; %0 260 and the speeific gravity is 0,931 to 0,956,
laboratory tests show varying results twing to different
conditions of operation.

The following gives the grnximate analysis of the
tasmanite shale from several localities, as determined
in the Government laboratoriesti-

Tocality Moisture Volatile Fixed  Sulpiur Ash
~ — Nattor _ Carbon

Latrobe 0480 30,84  5.86 2,56 62450
Railton 1,00 30,00 6420 1.92 62480
Bamett Creek 1230 22.86  5.84 1.65 70,00




The yield of oil from average samples of tasmanite is
given in the aubjoined tables~

e t Yi G
.Latrobe 44,12
Bamett Creek (outcrop shale) 29,07
8reat Bend 65
Railton 40,98

fhe analyses reveal the variation in the content of
oil in shale ocourring in the several areas. The crude oil
is of an extremely dark colour and viseid character.
Testa of the crude oil show that it consistis of 64%
lubricating oils, 25% lighting oil, and 11% benzine.
The propertion of vaseline and mineral waxes is very small.

RESERVES

Tasmanite forms the greater part of the oil shale
deposits and & recent estlmate of the reserves of this
shale is as followsat-

Latrobe-Railton-Kimberley area 30,000.%%

Beulah xea \ 340004000
Quamby Bluff area 5,000,000
Kook area 800,000
OConah area

TOTL 42,800,000

The average yleld of crdde oil from these shales is
estimated at 40 gallons per ton, and the 0il reserve
therefore amounts to 1,712,000,600 gallonsa,

Ro reserves have as yet been calculated for the oil
shales of the Proelenna and Barn Bluff field, and in the
present stage of thelr development, it can only be saild
that the reserves are small,

TREATUENT «

About 1910 the Tasmanlan Shale and 0il Company
construoted works for retorting tasmanite shale on the
banks of the River Mersey at a point 24 miles south of
fatrobe. An endless steam~driven rope haulage conveyed
the shale in trucks on a wooden tramway from the tunnel
mouth to the top of the hill, a distance of half a mile.
Thence the trucks ran down a self-acting incline to the
rock-breaker, in which the stuff was broken into small
pieces (2 or 3 inches size), Prom this the latter was
carried by a conveyor to the top of the retorts.

Four of these retoris were built and each of them wae
supposed to treat dally four or five tons of shale, which
was subjected to slow distillation, during which process
the gas from the retorted shale passed into a cooler and
through the condenser, and the crude o0il finally flowed
into the stock tanks, The lighter oll and spiriti having
been extracted b{ distillation, the remainder constituted
residual, or fuel, oll, The spent shale was stacked for
sales for manurial purposes. The operations of this company
were puspended soon f£ter starting owing to insufficiency
of capital,

0f late years two ocompanies have carried out exper-
iments and have erected plants for the distillation of
oll from tasmanite in the Iatrobe district.
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During last year one of these companies, the

Australian Shale 041 Company, opened their e and continued

the erection of works, but ran out of capital, Two
trials of their retors were made, with, it is claimed,
satisfactory results, and about 50,000 iillons of oil
were produced, The power kerosene obtained therefrom
found a ready market in nearby centres. 4 local market
is available for each of the producta.

- The other company, the Southern Cross Motor Puels
Lidey continued their resespohes and experiments and as a
raauit have designed a xbtort which they elaim is superior
to any other, Iarge scale wrials gave credence to thelr
stataments,

CTHQLUSION -

. There is as yet no oil shale industry in Tasmania,
Since the nineties a considerable amount of work has been
performed on ¢0il shale, and although it cannot be said
that oil has been produced on a commercial scale, the
pioneers of this industry have as a result of their
works given us a great amount¥ of veluable information
relating to the pecularities ¢f these shales, and the
nature of thelr products. I% has been found that the
problem is not merely the producing of oil} it is the
producing of a uniformly good oil as a continuous
operation, The establishment of the industry has been
delayed because of a lack of appreciation of the problems
sonfronting investigators a tendenscy to malke light ef
difficulties, and not make provieion for overcoming them,
as a result we have two idle retorting plants, However
it now appears that as a result of recent researches an
experiments the chief difficulties have been overcome,

It has been foundi-

te That emulsification of erude oil and water can be

. prevented by preliminary drying of the shale,

2. That the drawing of dust into the condensers can be
reduced to a minimum by the use of two or more
outlets below the surface of the charge

3« That carbonisation of the walls of the retors ocan be
: prevented by the introduction of inert gases, such as
carbon monoxide and carbon dioxide,into the retort

4« That greater efficiendy isg obtained by the use of a
large number of small rctorts instead of a few large
retorts.

Those were the main causes of the early Pfailures.

(signed)
7, Slafe
ASSISTART GOVERNMENT GEOLOGIST
Mines Department,

HOb&I’kg
8th May, 1928
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As no speeifio data regarding the commercial
possibiliities of the unprespected Oonah Tasmmaite areas, S
dlagovered in 1923‘ were availabla in Departmental rescordas {‘ . E;

it was deeided that a preiininary exazination ef the depon |
be made in order to assese the amount of prospecti
l:‘:q;.‘:‘irlﬁ to establish the extent, seam thickness okd .
yie _ :

_ ir, D.H, Dieckinsen; Extension Offieer, ’:
and the writer ere engeged upen the prelimlisery lnvestig- I
ation from the 1hth to 16th Seplember, 1%.L, inclusive, :
and obtained outorep assmples whleh, upen ssslysis in the
partaental laboratory, Leunceston, indteated that the
oil yleld would be at least of the eorder of the general f
average of the Latrope shale (2¢ gallons per ton), [
As 1% was not possible to obtais reliacle infuwmstion 4
regarding seam thilockness and grade, owing to the complete
dack of any developmental work and the r{lﬂlﬁi of oute«
erops, it was further decided that shaft sinking in the
ﬂeiaﬁr of the known outarops was NECOBSArY.

The only weference to this srea zontained

"Hepert of the Tasmanian Shsle 01l Investigation Commitiee”
Hinersl Sesourees No. 8§, Vel. 11, p.103, Ares XIV {Ooonab’’

Legstion snd Aceces =

district; 15 ﬁh“ “ﬁ'{%’mm e :g:ggah
: o e south of ' approx iy one
mile m‘b-mt of the Golish State sw N

With the exeeption of s small ares of
orown land, all the kaown shale area occurs on private
ieand charted in the following names - William Oress 77
sores; E, Hodgetis 198 acren; J, “artin 150 acres;
dy Ghawnwe 05 acres; Agricultural Bank 95 seres;

H. . Nilesi57 sores; poriion of F.R.Cs fAays 203

agres; and 130 asres of orownland {(previcusly charted in
the name of H.H, Lennex). Appart from Hodgeiis'
property the arca has been abandoned sg o forming cenire
end ie fast returning $o wilderness. These bilocks with
tie exeeption of that of Willlem Cross comprise a tract
of country near OConah, while that «f William Cres: forms
a ssall outlying eres in the valiey of the Jam River
nesy the Eastern branch of the river, some three miles
to thes nerth-sast,

The eres 15 one of high rellef, belng
portion of the deeply disseeted, basalt govered upland
of the noriis-west, Hany destructional forss exist in
the shape o . fault scarps, with a general esst-west teend,
one at gt  LOO feet high.

_ Ageess to toe sotual shele srea is provided
b Hodgetis® access road which turns north from the
Oonah Ctate School and dreps down a stesp grade nearl
six hundred feet to Jackeon s boundary where the me ed .
road ends. All other socges? rouds are overgrown and = :
pradticaliy impussable for motor trafiie.

im ofrieisl publiecations of the Geologieal Suevey is in |
Ef



General Gsolo -

The Tasmanite shale seam 1s interbedded with
the rocks of the Permo-Carbonlferous and oecurs at a horizon
between the Lower and Upper Marine Series., Generally, thils
horigén 1s represented by fresh water sediments contalning
seams of coal or carbonaceous shale, but the Tasmanite seams
oceur under marine conditions.

As a result of large intrusions of dolerite,
with associated faulting, combined with subsequent denudation
of the overlying rocks and sometimes the shale seam, the
Permo-Carboniferous rocks occur in a number of more or less
separate blocks at different altitudes, the blocks being
separated and bounded by dolerite intrusions and faults
respectively.

Although the liesozole dolerites do not out-
erop in the lmmediate vieinity of the shale outcrips, they
can be observed on the main Waratah Highway about one mile
scuth of the Oohah settlsment.

400 feet of pebbly mudstone overhain by at least 300 feet of
basalts It is apparent from the disposition of the known
outerops that considerable block faulting has taken place so
that no ides of the stratigraphicdd thickness exposed can be
obtained ithout detailed mapping.

The highest shale outerop oceurs about 250
feet below the base of the basalt, and the most northerly
another 100 feet lower,

The deep s0il cover and heavy growth of
bracken render the matter of tracing the shale outerop very
difficult particularly in the vieinity of the edge of the
basalt where large slump areas have developed,

Although 1t has been established that the i
shale horizon oceurs about 600 feet above the basal conglomerate |
setles 1n the Latrobe area, the relatlve position of the seam
in relation to the busal conglomerate series so well developed
in the Hellyer Gorge just south of the Oonah area was not
@established during the preliminary investigation and owlng

to the disappointing results obtained in shuft sinking, the
matter of the southerly extension of the shale below the
basalt was not Investiguted further.

Economig Geology -

The shale seam outcrops in a small creck
flowing in a northerly direction through the above land bloeks.
Dip readings suggest a southerly dip of about eight degrees;
therefore, if the shale seam persists in & northerly direction
wlthout serious faunlting then a considerable area of the seam
would be denuded awuy, but it is known that some block
faulting has tuken p{ace although the actual amount of dise-
placement is unknown.

Four grab sanples taken from outerop material,
Nos 1 sample being the only one actually broken from an out-
erop, during the preliminary lnvestigation, indicated that
oll-ghale of average grade could be antlclpated. The following
results show the indicated oll yleld obtained when the samples
were examlned in the Department of Mines Laboratory, Launceston:-’
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that ths following resulis were obtained when the shale
seam was prospected for the purpose of obiaining ralin‘bln
ﬂmn of seam thickness end il ynm.

- "Phe outerops weére txpz.arca with the ebswt of
utumining the thickness of the seam.

- The first trench rﬂulmx a lens of shale tem
feet long with & maximum thickmess of 12 inches. This was
pled with the following result - No. 412, Ash 91.2%

valent to 6 gallons of oil per ton, Another cut showéd
nehuafah ¢ and & ghaft & similar amount of shalse

umyiu, Fe. 413. Ash ﬂu% uqnivalm to 16 ga}.lem of
ol pn' ten.

R & I £ ™ Wﬂtm. evident that the seam exposid
at the lmm outerops is tog thin and too poor to be of
gommerecial ortence. It ia underlain by from ome %o
twp feet of o0il spore mudstone, under ma is the bau).
biue pebbly. muiam.

It is possidle that another bxn_ﬂ of nha:ti gould
oeour above the one investigated but there is no outerop
evidence of this, There has not been suffi
over the whole area for any definite statement to be made
in the matter, but in the portion that has been eln:ﬁ
examined, tham is little continuity in the outerop
u qt&to probable tha# only oné thin mm ia ﬂpraum

Ihe limits of this basin are ﬂry indefinite,
end in view of the pausity of information no attempt
should be mM to inditau possible reserves. -

As n had not bm demonstrated that the Oonmah
oil=shale field 4id not possess features that mi
render its commerical possibilities more atitractive than
any other known Tasmanite oil-shals field some prospecting
was justified, but the results of the recent prospecting
operations have proved beyond doubt that the oil-shale (
gesm is oo thin end the eilpriﬁa too low to antioipate
any Jproductive possibility on a commercisl seals.

_(QJ . mﬁtmn)
TELD GEOLOGIST

De t of Mines
mm;m *
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APPENDIX 6

Oonah drilling, Petroquest 1982.
Extracts of open file report 82-1788
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SUMMARY

Mitre Geophysics undertook the responsibility for the production and
interpretation of the geophysical well-logging which formed part of an
exploration program for oil-shale carried out by General Geologlcal
Services on behalf of Petro—-Quest Pty. Ltd.

The area explored was covered by four EL's (EL's 17/79, 18/79, 19/79

and 21/79) located in northern and north-western Tasmania. Oil-shale
(tasmanites) has been known in the _atea since the 19th century and it
occurs in the Lower Permian above a Pemian-Carboniferous tillite.

A total of forty one holes was drilled of whlch twenty seven were logged.
Four more holes were drilled for coal near Preolenna to the west of

EL 17/79; two of these were logged and the results are included in ,
this report (but not summarised). The holes were logged for single point
resistance, self potential, gamma and density using a SIE T450 hand
operated logger, Ten holes were later relogged for density plus hole
diameter (with an electrically operated T450). A few holes show small
discrepancies between the electric and nuclear logs. These have

mostly occurred early in the project, where a slightly different datum -
was used for a second logging of the hole (the density log was not avail-
able at the beginning of the project).

The bulk of this report is a detailed description of the responses of
the various logs in each hole. This makes rather tedious reading and a
summary of the results from each area is given here. It is enphasised

" that only the holes geophysically logged are discussed here and holes not

logged may have intersected oil-shale, although no significant intersections
were made.,

Hellyer:

HOl - H15: Holes H02 and HO3 were not drilled, HO4 and HO7 collapsed
before they could be logged; thus eleven holes were logged. Tasmanites
was recognised in two holes, H13 and H15. These were detect'ed by the
density log which showed two zones at 15 and lém. in H13 and one at

8.3m. in H15, all less than halfa metre thick. However similar
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responses were recognised in the density logs from several other
holes. These are indicated in Table 1 and discussed below.

HOl shows up to ten zones of interest, whereas other holes have usually
shown a maximum 6f two or three. There is no caliper log to show the
hole diameter, but since the density tool has stuck in this hole on
more than one occasion, diameter changes are likely. HOl has very
questionable potential zones. '

HO2 and HO3 were not drilled, HQ4 collapsed before it was logged.
HOS drilled 25.75m. (total depth) of basalt.

HO6. Three major density responses at 7, 11 and 13,5m., up to lm., wide,
occur with lesser zones at 8.7, 10 and 16.,3m. A caliper log confirms
that they are not responses to changes in hole diameter. The zones
would appear to be too high in the sequence since the hole was continued
to 87m. without reaching basement. These zones are above the cored
section of the hole,

HO7 was bulldozed over during road repairs before logging was attempted.

HO8 reached basement (tillite) at 30m. The density log extended to 27m.
without detecting any possible oil-shale zones. Since the hole was
cored from 26.5m. to 35.6m. (in sandstones and tillite), it may be
considered devoid of interest.

HO9 intersected basement (tillite) at 56.3m. The hole was cored fram
9,2 to 56.3m. and although no tasmanites was recorded, the density log
has defined zones of interest at 7 and 15.7m. The caliper log confixms
the interest. The responses are less than half ametre thick and
suggest only low concentrations of tasmanites. A re—-examination of the
core from 12 to 18m, is recommended.

H10 intersected basement at 49.2m. The density log extended to 47m.,
The intervening distance was part of the cored -section (45 to 50.5m.).
No prospective zones were detected.
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Hll reached a basaltic basement at 37.5m.; presumably a sill, and hence
the possibility of Permian sediments continuing below the basalt. The
density log extended to 34.3m. A zone of apparently lower density at
16.5m, probably correlates with a response on the electric logs at
17.3m. {incorrect zeroing of one of the probes); the less resistive, and
positive SP responses are more likely to indicate a zone of increased
permeability than oil-shale, however the grab samples around 17m.

could be re-examined. '

H12, the deepest hole in the project, had not intersected basement at
75.6m. Two minor responses at 63 and 64m. and an even weaker one at
37.6m, are the only possible zones of interest. At best, only low
concentrations of tasmanites are indicated. ‘

H13, Tasmanites was recognised in the core at 15 and 17m. The density

log shows a strong response at 15m., with a weaker one at 1lém. Both
zones are less than half a metre thick.

H1l4 was cored for its total length of 21.5m. in shale (lm.) and then
mudstone. The density log shows a large response over the last two -
metres of the log from 16 to 18m. It is unlikely that such a largeb |
response could be due to tasmanites which has gone unnoticed in the core
and it probably is due to wash out at the end of the casing which ran to
17.5m. In the absence of a caliper log, the zone is considered to be
'of interest', particularly since the hole may correlate with H15 in
which tasmanites was recognised. Thus re-examination of the core is
recammended.

H15. Tasmanites was observed in the core between 8 and Sm, A strong
density response was recorded at 8.3m., with a weaker one at 9.3m. These
zones correlate well with those in H13.

The observed tasmanites (in H13 and H15) and those more confidently
predicted from the density logs (HO06, H09, Hl4) all come from holes
drilled in the Oonah area, the only area on the Burnie 1 mile geological
sheet (which covers all holes except H10) where oil-shale is indicated.
Al) zones were less than 1lm, thick.
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a caliper log is run, which measures (continuously) the hole diameter,
Regretably this tool was not available until the end of the project and so
only a few holes were caliper logged (immediately after re-logging them with
the density probe).

The T450 logging system allowed calibration of the resistance and SP by
switches on the recorder which placed standard resistors and voltages
across the inputs, Natural gamma and density 'logs were checked by a
weak radioactive source. The caliper log was calibrated using a
standard 80mm. inside diameter tube,

Geophysical well logs are essential for open~hole drilling and are useful
for correlation and confirmation in cored holes. Further, the density
log may be used to define prospective zones for oil-?shale;' and, in

an evaluation program, to determine the. likely vyield.

WELL 10OG DESCRIPTIONS -

The results of each log have been traced on to one sheet for each hole.
In many cases the drafted log is a camposite of more than one run,

At sare holes, logs of differing scales were run and these have been
differentiated by using a solid line for the more sensitive scale and a
~dotted line for the coarser scale.

The logs are discussed area by area, starting from the north west.

Hellyer: |

Nearly all of the Hellyer EL is situated within the area covered by the
Burnie 1 mile series geology sheet, and all holes, except one (H10),

are within the area, The map indicates that the oil-shale occurs at the
base of the Permiin 'Inglis Siltstone' (a mudstone with fossiliferous
siltstone at top), above the Permian-Carboniferous 'Wynyard Tillite'.

Near 'Oonah, where many of the holes were placed, three outcrops of oil-shale
are indicated, The explanatory notes for the Burnie sheet (Gee, 1977) state
“Small deposits of Tasmanites oil-shale occur near Oonah (643227). Henderson
(1944) described the occurrence as being too small and of too low a yield

to be of econamic importance”. More specifically, Gee (1977, p. 47) states
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"The transition fram Wynyard Tillite to Inglis Siltstone is rapid ... in a
marked change of envirorment over about Sm. ... Lenticular beds of
Tasmanite Oil Shale up to 0.6m. thick occur in silty mudstone from 6 to 20m.
above the base of the siltstone. Tasmanites is dispersed through
adjacent beds over approximately one metre",

The Hellyer holes are numbered from 01 to 15: holes HO2 and HO3 were not
drilled and H04 and HO7 collapsed before logging was attempted. Table 1
gives a list of the coverage of the various logs as well as noting the
total depth and geology of the drilled section. Also noted is whether
the density log shows zone(s) prospective for oil-shale (absence of a 'P'
may be because the density log did not extend the whole length of the log),
and whether the geological 109 recorded oil-shale (tasmanites) and/oxr
basement (usually a tillite). Figure 1 shows the location of all holes
drilled at a scale of 1:500,000. |

HOl (TD 43.24m.)

This hole was sited within the Inglis Siltstone, but apparently did not reach
its base, Resistance, SP, natural gamma and density were logged: the first
three to just over 35m., and density to just under 30m, The geological

log shows mudstone grading to siltstone down the hole. The electric logs
show little deflection: the resistance log suggests minor variations in
sandiness from 25 - 30m., although the SP is in poor agreement. The SP

log has a generally characterless but sloping line; this gradual increase to
the positive side of the log is due to thermal gradients down the hole. The
ganma log shows only minor fluctuations. The density log in contrast

shows considerable variation. The log was repeated down to 8m. (and the
original log shifted to the left). The agreement is generally good, but
unforb.inately no caliper log was run in this hole; so it is not possible to
judge to what extent the density log variations are due to changes in hole
diameter (the bit diameter was changed from 4% inches to 37/8 inches at 21im:
the density log shows the decrease in diameter at 20m). The rather rapid
variations, of the order of Ilm. or less, suggest a lithological cause and
thus the density log may be indicating thin, less-dense bands within the top
fifteen metres of the hole, with two thicker bands at 25 and 27m. Inspect-
ion of hole H15 where tasmanites v;vas found shows that the responses on the
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log for HOL are not dissimilar. However, to restate the above, more

' definite statements cannot be made without a caliper log. This hole was not
logged by caliper (and relogged with density) since the density probe had
stuck badly during the original logging of the hole and it was decided not
to risk this tool again (regulations in all states demand that radioactive
sources have to be retrieved),

HO5 (TD 25.75m.)

i

]

]

|

i

I This hole was presumably placed on the edge of the (indicated) basalt to allow
as great a thickness as possible of Inglis siltstone to be intersected,

l however the hole was abandoned after nearly 26m. of basalt. The logging
results are therefore of little relevance. Nevertheless the logs are

I examined here for comparison with responses from other holes., 2ll logs
(except caliper) were carried out to a depth of about 17m. Despite a good

l grounding for the earth electrode, resistance was in excess of 1000 ohms,
which suggests a fairly fresh rock.  The rapid excursions at 13.3m. and

I 14.3m. with corresponding deflections in the SP log indicate narrow joints
or fractures. The sharp'decrease in resistance above 5.5m., again with a
correspond:.ng shift in the SP iog, suggests a change from fresh to weathered

l rock. This is supported by the density log which shows a decrease in density
above S.Sm. (however a wider drilling bit was used above 6m.). The natural

l gamma ray activity is very low, less than 10 cps.

i

i

i

i

i

i

"HO6 (TD 56.98m.)

This h;ole was drilled in the Oonah area, near the known occurrences of oil-
shale. All logs, including caliper, were run in this hole. SP and density
were repeated. The electric and gamma logs went within 1.5m. of the hole's
total depth of 57m., the density and caliper to within ém. The repeated
density log (solid line) shows that the later density probe (owned by GGS)
has better shielding, giving a lower background count of direct gamma rays.
The hole diameter according to the caliper log is 175mm. (6.89 ins.) which

is quite different to the 98mm. (3.88 ins.) stated in the geologist's log.
The caliper shows a clean hole, which was apparently not reamed out. It
seems likely that the caliper log was incorrectly calibrated and that it shows
the true variations in hole diameter, but with a 75mm. (3 ins.) bias.
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There are two zones within this hole which have caused responses in
all four logs. The zones are at 20.5m. and 24.5m. The zones are
thin (less than .5m.), resistive, dense and have a low gamma ray
activity (cherty bands?). Similar but less well developed responses
occur at 46m. and 48.3m,

Of more interest are a series of narrow bands of lower dénsity above 20m.
The caliper log shows only minor variations, perhaps enough to confimm a
weaker rock type, coincident with the density lows on the logs. Major
bands occur at 7m. (about lm. wide), 1llm., (about .3m, wide) and

13.5m. (about .8m, wide); lesser zones occur at 8.7, 10 and 16.3m.

From the description of Gee (1977), such bands are too high in the sequence
to be ‘oil-ghales, however such density lows, with no changes on the other
logs, are not inconsistent with bands of oil-shale. A further deflection
at 46.3m. may also be included in the zones of possible interest.

Casing is recorded as being to a depth of 3m., however the caliper log
clearly shows it to a depth of 2m., sﬁggesting that a different
reference level was used. The SP log shows the drift that was noted

in HO1,and again a thermal gradient down the hole is the suspected cause.

HO8 (TD 35,59m.)

All logs except caliper were run in this hole: electric and gamma to
within half a metre of the end of hole, but density short some 8.5m.

This hole is about 2km. south east of H06 and as estimated fram the

1:50,000 scale map, with 20m. contours, it is collared about 40m. lower
than HO6 (at approx. 440m. asl). No section of this hole is directly
correlatable with any part of HO6 but the logs are similar in character.
The narrow zones are again evident in this log, more numerous and
probably thinner (the geological log records an increased amount of
siltstone in this region).

The gamma log shows a slight increase coincident with the shale at 26ém.,
but shows no significant decrease within the 3m. of sandstone below
this. ‘The contact with the tillite is not evident on either the resistance
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or gamma logs (the density -log did not extend this far), however the SP
does show a change fram the 'shale-line' to a ‘sand-line' over a 5m.
interval.

The density log shows two distinct zones; a change at 12m. (lower
density above, higher below), which is coincident with a change in
bit size. There is no evidence of the narrow, less-~dense bands of HO6.

HO9 (TD 56.31m.)

All logs were run in this hole, including caliper: all started less
than a metre from the bottam of the hole, except for the density log
at about 1.5m., However the water table was down to about 31m.
(above which electrical logs camnot be used). The gamma log was

- repeated and the discrepancies illustrate the magnitude of the
statistical scatter.

HO9 is among the Oonah group of holes, about half a km. north of HO6,
and, like HO8, about 40m. lower. Tasmanites outcrops in a pit 100 to »
200m. east of H09, and less than 10 or 20m. (?) below the collar height.

The resistance log shows large deflections at 36.3m. and 51m.,

the former with a corresponding SP response. The gamma log shows only
nminor changes, proved real where the repeated log is in agreement,
however none are of sufficient size to warrant comment. The zone

at 36.5m. has a small corregponding drop in density indicated. Thus
these thin, resistive zones may be similar in character to those
observed in HO6 and HO8, but here they are relatively less dense,

The density was relogged, with the caliper tool, about two months after
the initial logging. The sudden apparent change in density at

about 23m, is due to the water table (the first density logged shows

a similar deflection, but at about 3lm., the water table level indicated
on the electric logs).

There are two minor zones of decreased density;‘ one at 7m., the other
at 15.7m. Both zones are less than half a metre thick and while they
do not indicate high concentrations of oil~-shale, they are zones of
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The SP log again shows drift suggesting temperature variations in the
bore hole column of fluid,

H10 (TD 50.47m.)

H10 is about 3km. south of Oonah. With an estimated altitude of 500m.
asl, this hole is some tens of metres higher than those at Oonah.

All properties were logged an this hole, and all extended to depths
between 46 and 47m. This hole has passed through a wider range of
rock types than those described above and at least one of the logs has
responded to each lithological change.

Both the density and gamma logs show increases below the alluvium
(large excursions in the density log signify variations within the
overburden). The peat layer at 2lm. is characterised by decreases
in both the density and level of gamma ray activity. Their responses
suggest a thickness of 1.5 to 2m, and at a slightly shallower depth
than indicated on the geological log.

The resistance and SP logs suggest that the clay (22m. to 35.6m.) is
uniform only fram 27m., there being minor variations in the electric
and gamma logs above this level. The contact between the clay and
siltstone is reflected on all logs (and at the same level as the
geological log) - the gamma and density logs both showing a marked
increase. None of the logs extended to the contact with the tillite
(the granite indicated on the log has a thickness of 14am., and is
presumably a boulder within the tillite).

Apart from the peat (?), the density log shows no zones of lower
density which may be of potential interest.

H1ll (TD 37.81m.)

Hll is about 3km. south west of Oonah, with an estimated collar height
of 480m. asl. The electric and gamtma logs extend to 37m., and the
density log to 34.4m.



0
2

w1021

18.

All logs show little change, reflecting the uniform mudstone sequence
with variable bercentages of siltstone. There are minor exceptions
in the electric logs; the most notable being at 17.5m. where there is
a less than lm. thick conductive zone.

The gamma log shows mainly statistical fluctuations below the water
table (9m.), but above this it shows variable clay content in the near-
surface mudstone and in the weathered zone. The density shows a count
decrease going below the water table and a further decrease at the change
in drill bit size at 14m. (recorded on the geological log at 15m.).

The basalt at the bottom of the hole was not reached by any of the logs,
however the decrease in the gamma count at the end of the log may be

~an indication of the less radioactive formation.

The density log shows a less-dense zone, less than 1m. thick, at about
16.5m.; the deflection is, however, only slight. ‘

 Hl2 (TD 75.55m,)

This hole is 3km. (approx.) west of Ocnah, and is the deepest hole in
the oil=-shale project (all other holes being less than 60m.).

The electric logs went to the end of the hole, the density to about

Inm., short and the gamma log lm. over (!). The SP curve has been drafted
up from two logs.

The geological log shows a series of mudstones with two shaley patches
at 4 to 12m, and 23 to 27m,; the geophysical logs reflect this
uniformity, showing little change. The electric logs show two sharp,
narrow deflections, about 5m. apart, near the 50m. mark. These sandier
zones are slightly denser and have a lower gamma activity. These

zones are similar to two markers on the electric logs of H06 about 4.5m.
apart near 23m. and thus a tentative correlation can be made between
these two holes which are approximately the same height above sea level.
However the less-dense zones which occur above these markers in HO6 are
not in evidence in H12.

The gamma has responded to variations in shale content near the surface,
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but shows little other change, apart from the two zones described

above. The step in density at 26m. agrees with the change in bit size,
recorded in the geological log at 26.9m. Two minor variations in the
density log at 63 and 64m., and an even smaller cne at 37.6m. are the
only possible z;mes of interest. Unfortunately a caliper log is not
available to confirm that these zones are of a lower density. |

H13 (TD 46.07m.)

This hole is among the 'Oonah holes', being about ikm. fram H06. All
properties were logged; the electric logs to 44.2m., the gama to 43.3m.,
one density to 43m., a repeat run to 40m., and the caliper to 43m.

The geological log shows a monotonous sequence of mudstones throughout
the hole, with the exception of about lm. of shale near the surface.
The garma log, which might be expected to respond to the shale, shows

~ an increased count about lm. shallower. Further down the hole there are

Asimilar. mismatches between aligned responses on the gamma and density
logs and responses on the electric logs. ‘These features occur between
20 and 30m., and are similar to those noted in holes HO6 and H12.

That is, thin (v20cm.) resistive and dense bands with a strong SP response
and with a lower gamma ray activity. On the electric logs, these»bands
occur at 21l.2m., 24.3m., 25.7m., 27m. Similar electrical responses
occur below this, but they do not have the associated nuclear log
responses. At 38.7m., the electric logs show a contact zone, with a
sandier zone below (higher resistance and a more negative SP). The
gamma log also defines the contact (at about 38m.), and a slightly lower
activity reinforces the interpretation of a sandier zone.

However it is in the density log that most interest occurs, since
tasmanites was recognised in the core at 15m. and 17m. The density log
shows a narrow (about .5m.) band of (much) less dense rock at 15m. and

a second, poorer band at 16m.; the response at 17m. is within the
background level. The higher band is also very resistive (given the
.7m. mismatch between these logs). The later density probe (run with
the caliper loqg) shows a more sensitive response to changes in formational
density than the earlier probe with its higher background count level,

The caliper log shows a remarkably uniform hole diameter below about 5m.,

confiming that the variations in the density log are due to changes in
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The mismatch of about .7m. between the electric and nuclear logs suggests
that one of the sets of logs was incorrectly zeroed at the drill-hole
collar. The top section of the SP log was repeated due to thermally-
caused drift. The lack of repetition suggests that there was still

a considerable am.ount of electrochemical activity in the hole.

H14 (TD 21.45m.)

This hole is in the Oonah area; it was abandoned at 21.5m. due to
drilling problems. The hole was dry and only gamma and density were
logged.

The gamma log shows an atypical narrow band of markedly decreased
radioactivity at Tm. The corresponding density deflection shows it to
be more dense. The hole was cored and no different lithology was
noted. Presumably the geophysical logs have responded to a sandier,
more compact layer within the mudstone.

At 15.5m, the density logs show a strong increasé in ocounts; this may be
due to wash out at the end of the casing, but the possibility of tasmanites
cannot be discounted. A dense, low gamma zone at 5.5m. in drill hole H15
occurs above tasmanites and although in H14 this zone is more marked and
further fran'the density decrease, the similarities with H15 suggest that
the two holes may be correlatable, and that therefore the density decrease
is due to a concentration of tasmanites (unfortunately the altitude of

Hl4 is not known).

H15 (TD 39.33m.)

----i-----ﬁ@@

All properties were logged in this hole; electric and gamma logs to 36.5m.,
the two density logs to 29 and 36.8m., and the caliper to 29,5m.

Tasmanites was observed in the core between 8 and 9m. The density log
shows a strong response at 83m, with a weaker one below. The stronger
zone has a corresponding resistance response and this band of tasmanites
clearly correlates with that defined in drill hole H13. Also correlatable
are the narrow, resistive and dense bands of low gamma activity that

occur at 18m., 2lm. and 27.8m. in H15,
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Matching the electric logs of H13 and H15 with the resistive tasmanites

‘responses opposite each other (there are also characteristic 'lobes' on

both logs), it can be seen that there is not an exact correspondence
between the narrow zones méntioned above, but the resistive layer below 39m.
in H13 closely a(grees with a similar response below 29.5m. in H15 (unlike
H14, there is no SP response to this zone),

H13 and H15 are about .5km. apart and it appears that the band of
tasmanites, the narrow dense, resistive zones and the sandiér layer within
the mudstone may all be correlated fram one hole to the other., The .
difference in depths below the surface being 8 to 10m., i.e. 10m. on H15
correlates approximately with 20m, on H13.
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BORE HOLE

HOl

HO2

HO3

HO4
HOS
HO6
HO7
HO8
HO9
H10
Hll
Hi2
H13
Hl4

H15

TABLE 1

WELL-LOGS OF THE HELLYER AREA

GEOPHYSICAL METHODS
{intervals logged in metres)

Single Point Self Natural
Resistance Potential Gamma Density Caliper
2.0 -~ 35.4 2.0 - 35.3 0.5 - 35.4 2.1 - 29,9
not drilled
not drilled

collapsed before logging attempted

- 0.0~ 17,37 0.7 = 17.2 1.2 - 17.0

1.7 - 55.6 2.1 = 55.5 0.4 - 55.8 0.5 - 48.9 0.8 - 49.6

collapsed before logging attempted

3.0 -35.0 3.0 -34.9 0.4-350 3.0 -27.0

31.1 - 56.0  31.4 = 56.0 0.4 - 55.5 0.7 - 54.9 0.8 - 55.8
6.7 = 47.0 0.0 - 47.0 0.3 - 46.6 0.5 - 46.6 0.8 ~ 47.0
8.9 -37.0  5.6-37.0 03-37.0 0.3-34.4
7.6 = 75.5 7.7 =75.2 0.4 -=76.5 7.6 - 74.5
2.4 - 44,2 2.1 -44.1 0.6 -43.3 2.0 -43.0 0.8 - 43.1

dry dry 0.2

19.0 0.2 - 18.0

0.2 - 36.5 0-2 - 36-3 005 - 36.4 1.3 - 3608 0-7 - 2905

b : indicates that basement was reached

TOTAL

PROSPECTIVE
ZONES

"{m)

43,24 P (?)

25,75

56.98 P

35.59

56.31 P

50.47

37.81 P (?)

75.55 p

46.07 p

21.45 P

;’ 5 5

39.33 P
LE3-5¢

:

indicates that 'tasmanites' was recorded in the geclogical log

GRoLoGY™'®

Inglis
Sltst,

Basalt

Inglis
Sltst,

Inglis
Sltst,

Inglis b
Sltst,
Inglis b
Sltst,

Inglis
Sltst.

Inglis
Sltst,

Inglis
Sitst,

Inglis
Sltst,

Inglis
Eltst,

751043

APPROXIMATE

LOCATION
(AMG)

381, 600nE
5,452, 000mN

376,400mE
5,441, 400N

382,200nE
5,438, 2000N

384, 800nE
5,434, 800mN

385, 600mE
5,434,800mN

- 386,0000E
5,434,300mN

384, 700mE
5,435,500mN

384, 000mE
5,432, 200mN

381,8000E
5,432, 900mN

382,100mE
5,435,500mN

385, 100ME
5,434 ,900mN

385,—nE
5,434 , ——mN

384, 900mE
5,435, 300my

(?)
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