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Preface.

Trurs publication is in reality a symposium by the Geological Survey staff of Tas-
mania. The general scope and outline of the work having been decided upon, the
various portions of it were allotted to different officers of the Survey.

In connection with the field work, the greater portion was accomplished by
Mr. A. McIntosh Reid. Government Geologist, who dealt with the area extend-
ing southwards from Triabunna, and, in addition, the whole of the Ben Lomond
area.

The field work of the East Coast, as far south as Triabunna, was carried out by
M:. H. G. W. Keid, M.Sec., Government Geologist.

The coalfields of the Midlands area were dealt with by Mr. P. B. Nye, M.Sc.,
B.M.E., Government Geologist.

The remainder of the field work was conducted by myself.

The whole of the analytical investigations were under the direct supervision
of Mr. W. D. Reid, Government Assayer, in charge of the Geological Survey
Lahoratory.

In compiling the publication itself, various portions were allotted to the
respective officers after the outline and details of the publication had been deter-
mined and arranged.

Mr. A. McIntosh Reid prepared the following chapters: —

Part 1. Chapter V.
Part II. Chapters II. and VII.

Part IV. Chapters IV. (Buckland Area), V., VL., VII., VIIL, IX.,
XIV., XV., and XVI.

Part V. Chapters II., IV.
Part VI. Chapters I1., IV., V., V1., and VIIL.

Mr. W. D. Reid was allotted the following chapters: —
Part II. Chapters II1., IV., V., and VI.
Part III. Chapter III. (Table 1.).
Part VI. Chapters I., III. (Table No. VIII.), and VII.

Mr. P. B. Nye prepared the following : —
Part IV. Chapters X., XI., XII., and XIII.

Chapters 1., II., TI1.,, and IV. (Triabunna Area) of Part IV. have been pre-
pared with the assistance of Mr. H. G. W. Keid.

The plans and sections have been prepared under the geologists’ supervision
by Mr. G. J. Edwards, Draughtsman of the Geological Survey.
T am responsible for the remaining chapters of the publication, viz.: —
Part 1. ChaptersI., IT., II1., and IV.
Part II. Chapter I.
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Part III. Chapters I., II., and IIT.

Part IV. Chapters XVII., XVIIL, XIX., and XX.

Part V. Chapters I. and IIIL.

Part VI. Chapters ITI. and IX.,
as well as for the initiation, design, and co-ordination of the whole of the work
and the preparation of the whole publication.

In presenting this publication as a statement of our present knowledge of the
coal resources of Tasmania, I desire to point out that the method of treatment.
evolved for the purpose is somewhat original, but I hope will prove to be effective.

The compilation of the publication, and its completion in detail as a co-ordin-
ated whole, has entailed an immense amount of labour, and I desire especially to
record my appreciation of the very great assistance given, and the enthusiasm and
efficiency displayed by Messrs A. McIntosh Reid and W. D. Reid, both in the carry-
ing out of the investigations and the compilation of the publication. To Mr.
G. J. Edwards is due recognition for the pains he has taken in preparing the 36 plates.
for reproduction. I desire to thank Miss M. F. O'Keeffe, of the Geological Survey
staff, for considerable assistance in dealing with the manuscript and preparing it

for publication.
LOFTUS HILLS, M.B.E., M.Sc,

Director, Geological Survey.
Launceston, F
19th May, 1922.
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Summary.

SCOPE.

Tris publication deals with the coal resources of Tasmania considered from all
points of view. It describes the geology of the coal formations, the geologic struc-
ture of the coalfields, the general charaeter, composition, and calorific value of the
coals, and, in addition, deals with the commercial and industrial applications and
its market value. It finally discusses the relationship of the coal resources of Tas-
mania to the important mineral deposits and hydro-electric power stations, and the
bearing of this relationship on the industrial development of Tasmania.

SUBDIVISIONS OF THE PUBLICATION.
The publication is divided into six parts.

Part I. deals with the general geographic and geologic factors in connection with
the coal deposits of Tasmania, and concisely describes the geology of the coal-bearing
formations as developed in Tasmania. In addition, it summarises our present con-
ception of a very important economic question of the relation of the diabase to the
coal-bearing formations. This diabase cuts through the coal-bearing strata, and
it is obviously important to determine what proportion of the area is occupied by
diabase to the exclusion of the coal seams. There is also discussed in this part the
general conclusions as to the relation of the faults to the coal seams and the main
coal-bearing areas.

Part II. gives a summary of the general principles on which the description of
the coal has been based in preparing the publication. The general question of the
classification of coals is dealt with, as well as a description of the origin and char-
acter of the ash of coal in general. There is also explained what is meant exactly
by the calorific value and evaporative power of coal, and also the ignition point of
coals. This part also presents details as to the methods of sampling and analyses
used during this investigation.

Part III. deals with the classification of the types of coal occurring in Tas-
mania—their character, composition, and calorific values. Tt is shown that the
important coal deposits of Tasmania are confined to the Permo-Carboniferous and
Trias-Jura systems. The classes of coal represented by these important coal deposits
are the sub-anthracites and non-caking humic (bituminous) coals, and the humie
kerogenites and kerogenites or cannel coals. This part of the publication concludes
with a table showing the complete analytical determinations on samples of coal
taken throughout the whole of Tasmania and representative of all our coalfields.

Part IV . contains a detailed description of the respective coalfields of Tasmania.
These coalfields are defined as follow:—
(1) The Mt. Nicholas-Fingal-Dalmayne Coalfield.
(2) The Seymour-Douglas River-Denison River-Mt. Paul Coalfield.
(3) Swansea-Schouten Island Coalfield.
(4) Triabunna-Buckland Coalfield.
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(5) Tasman Peninsula Coalfield.

(6) The Sandfly-Cygnet Coalfield.

(7) Bruny-Strathblane-Catamaran Coalfield.
(8) New Town Coalfield.

(9) The Upper Derwent Coalfield.

(10) The Colebrook-Richmond Coalfield.
(11) The Bagdad-Kempton Coalfield.

(

12) Mike Howe’s Marsh Coalfield.

(13) The York Plains Coalfield.
(14) The Avoca Coalfield.

(15) Longford Coalfield.

(16) The Mersey Coalfield.

(17) George Town Coalfield.
(18) Preclenna Coalfield.

(

19) Barn Blufi-Pelion Coalfield.

Each coalfield is divided up into various areas, and under each area the mining
properties contained therein are dealt with, and the nature and extent of the work-
ings are described.

In the general description of each coal area the following aspects are dealt

with : —

g

i)

. Location and Extent.
. Access,

Previous Reports,

. Topography :

(1) General Description.
(2) Relation to Mining.

. Geology :

(1) Geological Map.
(2) The Permo-Carboniferous-Trias Jura Section.
(3) The Mode of Occurrence of the Diabase.
(4) Structure:
(a) Faults.
(6) Dip of Coal Seams.
(5) The Coal Seams Represented in the Area.

The Mining Properties:
(2) Number and Area of Leases.
(b) Extent and Method of Mining Operations
(¢) Quality of Coal.
(d) Production.
(¢) Quantity of Coal Available.

. Unleased Coal-Bearing Area:

(1) Total Area.

(2) Number of Seams.

(3) Quality of Coal.

(4) Quantity of Coal Available.
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Part V.—This portion of the publication is a very important one, summarising,
as it does, the extent of our coal reserves, their present rate and method of exploita-
tion, and the method of exploitation that must be adopted to ensure efficient develop-
ment. The total amount of coal available has been calculated from two points of
view—

(1) The total tonnage available for payable extraction, according to exist.
ing industrial and economic conditions in the respective fields.

Calculating on this basis the coal reserves of Tasmania consist of,
approximately, 135,000,000 tons.

(2) The total coal reserve, caleulated and classified on the basis laid down
by the International Geological Congress.

This statement has been presented to enable the coal reserves of
Tasmania to be known from the point of view of their international
importance. From this international view-point, coal which could
not be included in a calculation based on payability under existing
conditions may constitute an important national asset.

The total coal reserve of Tasmania on this basis is shown to con-
sist of 125,000,000 tons actual reserve, and 123,000,000 tons probable
reserve, with fairly large possible reserves at present not capable of
indication by figures.

The history of coal discoveries and coal-mining in Tasmania is dealt with.
There is then presented a statement of the total production of coal in Tasmania since
1880, the date from which figures are available. This shows that coal to the amount
of, approximately, 1,900,000 tons has been produced in Tasmania. The present rate
of production is 66,000 tons per annum.

Part V. of the publication concludes with a delineation of the method of
developing and exploiting the coal reserves based on the geologic structure. It is
shewn that failure to base the laying-out of the coal-mining works on such a basis
has been responsible for failures in the past, and these will be repeated in the
future if the all-important factor of geologic structure is not properly allowed for
in the initial lay-out of works. It is shown how the major faults have brought
about the existence of blocks of coal-bearing ground which can be exploited as a
self-contained proposition. The major faults are shown in this publication, and
using this information the next step should be the boring of such a self-contained
block systematically in order to determine the location of the minor faults. When
this has been done the lay-out of the working scheme may be proceeded with.

Part VI. deals .wit,h the commercial value of the coal and its various industrial
applications.

A complete description is given of the ash content, its amount, character, and
fusing point, and also the extent to which it can be eliminated by washing methods.
It is shown that the ash content of Tasmanian coal, although somewhat high, is
characterised by a high temperature of fusion which will make it especially valu-
able for use in the powdered form. This method of utilisation of coal is a modern
development, and is of undoubtedly great significance to Tasmania, as this investiga-
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tion has shown that the Tasmanian coals are particularly suitable for use in the
powdered form.

The sulphur content of the coals is shown to be low, except in the case of the
kerogenites and humic kerogenites. The exact effect of this on the commercial
value of the coal is demonstrated, and it is shown that where excessive, it can be
eliminated.

The applicability of Tasmanian coal to steam-raising is discussed, and it is
shown by tables of comparison with other well-known coals that it is not very far
behind them.

The main coal reserve of Tasmania does not constitute a coal for gas-making
or coke manufacture. There are, however, in the Preolenna district, appreciable
and valuable reserves of coal especially suitable for gas-making, with the production
of good coke as a by-product.

The exact value of our coals as a domestic fuel is dealt with.

The cost of production and market value are dealt with, and it is shown that
the cost of production of main non-caking humic coals, such as the Mt. Nicholas-
Cornwall coal, is in the vicinity of 13s. or 14s., delivered into the railway trucks at
the mine. The retail price in the city for this class of coal is 30s. per ton. The
price in the same cities for New South Wales coals is 47s. Taking into considera-
tion the relative calorific values, undoubtedly greater value is obtained for the
money in buying Tasmanian coals,

The publication concludes with the final chapter of Part V1., which discusses
the relation of the coal resources of Tasmania to the mineral deposits and hydro-
electric power. It is shown that taking all these factors into consideration Tas-
mania presents a combination of conditions very favourable indeed for the establish-
ment of manufacturing industries.

These, combined with a climate which is almost ideally suited for the human
race, particularly the Anglo-Saxon race, afford justification for the conclusion that
great commercial and industrial development in Tasmania in the near future is

inevitable if the methods adopted to bring about such develcpment are based on
scientific lines.
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Coal Resources of Tasmania.

Part 1.
Geographic and Geologic Background.

Chapter 1.
INTRODUCTION,

(1)—THE TasMaNIAN ENVIRONMENT.
A.—Geographic Position and Area.

Tasmania is the smallest of the six States constituting the Commonwealth of Aus-
tralia. It lies to the south-east of the Australian contifient, being distant therefrom
aboul 250 miles, between 400 and 44° of S. latitude.

The total area, including the subsidiary islands, is 26,219 square miles. Exelu-
sive of its islands the area is 24,400 square miles. It is thus, approximately, of
the same size as Ceylon, and slightly smaller than Scotland.

B.—Topography.

Tasmania is essentially a mountainous country, but the greatest relief is only
slightly more than 5150 feet. The dominant topographic features are as follow :—-
The Central. Plateau.
The North-eastern and Eastern Mountain Systems.
The West Coast Range.
The South-western Mountain System.
The Midlands-Westbury Plain.

The Central Plateau is the most striking of these features. It rises by abrupt
escarpments from the Midlands-Westbury Plain to a height of about 3300 feet.
Above this general level of the plateau rise mountain peaks to a height of from
4000 to 5000 feet.

Spread at the foot of this plateau on its northern and eastern sides lies the
Midlands-Westbury Plain, which varies in height from 400 to 600 feet above sea-
level.

The eastern and north-eastern boundaries of this plain are formed by the rugged
mountain systems of the north-east and east coasts. The slope from these mountain
masses to the sea-coast is abrupt, there being only a very narrow strip of coastal

lain.
4 On the western and south-western sides of the Central Plateau occur the deep
gorges which separate it from the extensive rugged and precipitous mountains of the
West Coast Range and South-western Mountain System.

With the exception, therefore, of the Midlands-Westhury Plain, the whole of
Tasmania is very rugged and mountainous, and is deeply dissected by innumerahle
deep river gorges. Being characterised by a heavy rainfall on the Central Plateau
and the western and south-western mountains, these river valleys carry streams of
appreciable size, but in only a few instances are they navigable for any appreciable
distances. Thus, the River Tamar is navigable for a distance of 44 miles for
vessels up to 3000 tons, whilst the- River Derwent is navigable for vessels of similar
tonnage for 33 miles.
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The high relief, combined with the heavy rainfall, presents conditions favour-
able for the development of hydro-electric schemes. The occurrence of numerous
lakes in the highlands, of glacial origin, present facilities for water conservation, and
the proximity of the deep gorges, make the designing of hydro-electric schemes a
relatively easy matter.

The coast-line is such as to provide good harbours, especially on the southern,
northern, and western sides of the island. The port of Hobart and the subsidiary
ports of the D’Entrecasteaux Channel, constitute one of the most magnificent har-
bour systems in the world; whilst the ports of Launceston and Burnie provide
excellent facilities for shipping. On the West Coast, Macquarie Harbour and Port
Davey are two magnificent, sheltered bodies of water, capable of floating the best
ships, although the former has the drawback of a shallow bar at the entrance.

Internal communication from these harbours has been developed by a system
of railways, of 3 ft. 6 in. gauge. These railways are shown on the general map of
Tasmania as frontispiece to this publication. Although mountainous, railway-
construction in Tasmania is not exceptionally difficult, and it particularly lends itself
to a development by light railways and tramways.

C.—Climate.

The climate of Tasmania is mild and temperate. It resembles, on the whole, the
climate of Cornwall and Devon, but is somewhat milder than that portion of Great
Britain. The mean annual temperature is 54° F., and the mean annual range of
temperature is from 10° F. to 20° F. The wet bulb varies from 42° to 56° F. The
climate of Tasmania is, in fact, exceptionally suitable for the Anglo-Saxon race,
and possesses the nearest approach to the ideally perfect climate of any country in
the world ; this statement particularly referring to the eastern portion of Tasmania.

As regards rainfall, Tasmania may be divided into two halves—the western
portion, in which the annual rainfall varies from 50 inches to 150 inches; and the
northern, eastern, and southern portions, in which the annual rainfall varies from
18 inches to 30 inches.

(2)—TaE CIRCUMSTANCES LEADING UP TO THE PRESENT INVESTIGATION.

It has long been known that Tasmania possesses valuable deposits of coal. With
the industrial developments taking place in Tasmania in connection with hydro-
electric power schemes, it has become essential that we should know the quantity
and quality of our coal resources. It was decided, therefore, to initiate a complete
investigation of these, in order to have those data available which are essential in
deciding upon the location of manufacturing and metallurgical industriesof all kinds,
Tasmania is particularly richly endowed with resources of hydro-electric power, but
in the development of industries wholly dependent upon such power, other indus-
tries come along in connection with which the use of coal is essential. Tn taking
stock of our hydro-electric resources, therefore, we should concurrently take stock
of our coal resources. It was the realisation of this that brought about the present
investigation.

(3)—TaE Score oF THE GEOLOGICAL INVESTIGATION.

At the time of undertaking the investigation the geological survey of the State
had been sufficiently far advanced to demonstrate within certain limits the potential
coal-bearing areas. These areas were, therefore, submitted to a more detailed
and systematic geological examination than had been previously attempted. In the
absence of topographic maps as the base for such work, it was necessary to map in
the topography concurrently with the geology. No attempt was made for a detailed
topographic survey, but in the greater portion of the area examined the contours
have been sketched in, using points fixed by aneroid and in railway surveys. The
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geologic maps cannot claim to be accurate maps in every detail, but the degree of
accuracy of the work was designed to be commensurate with the needs of calculating
the tonnage of coal available.

Particular attention was directed towards the determination of the relation
of the intrusive diabase to the coal-bearing formations, as this relationship must
determine the extent of the coal-bearing area. It has been an unsolved problem
in Tasmania for years, as to whether the diabase occurring on the higher parts of
mountains flanked by the coal-bearing formations was of the nature of a horizontal
sill, or consisted of a transgressive igneous mass. In the former case the coal would
extend right through the mountain, while in the latter case it would oecur only
on the flanks. The special objective of the investigation was, therefore, in all the
coalfields examined, to determine the relation of the diabase to the coal-bearing
formations. )

Another very important object aimed at was the systematic sampling of the coal
seams where sufficiently exposed to enable this to be done. No systematic sampling
of the coal had previously been carried out, and it was deemed to be necessary to
determine in an accurate and scientific way the actual composition of the Tasmanian
eoals. The method employed in this sampling was standardised for the whole
investigation, and is described in a subsequent chapter of this publication.(?)
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(") See page 22.




Chapter 1I.

GEOGRAPHICAL DISTRIBUTION OF THE COALFIELDS OF
TASMANIA.

The majority of the coalfields of Tasmania occur in the east and south-eastern
portions of the State. The only coalfields which do not occur in this portion of
Tasmania are located in the north-western portion of the Central Plateau, near the
north-western end of the Midlands-Westbury Plain, and in a portion of the north-
western corner of Tasmania. Coal is apparently absent from the western and south-
western portions of Tasmania. It was at one period thought that coal extended
practically continuously from Mt. Nicholas to Tasman's Peninsula, but the present
investigation has shown that this region is not continuously coal-bearing, but con-
tains within it isolated coal-bearing areas. The same features characterise the
region extending from Tasman’s Peninsula through Hobart to Catamaran and
South-East Cape. An important coalfield occurs isolated from the East Coast fields
on the southern slopes of Ben Lomond. Other isolated patches of coal occur between
the East Coast and the Central Plateau.

The position of all these occurrences can be readily seen marked in black in the
general map published as Plate I. to this publication.




Chapter III,

THE GEOLOGY OF THE COAL-BEARING FORMATIONS OF
TASMANTIA.

(1)—TaE PERMO-CARBONIFEROUS SYSTEM.

The Permo-Carboniferous system of Tasmania possesses the same general char-
acteristics of that system as developed on the Australian Continent. The Carbon-
iferous system proper is absent, the lowest bed of the sedimentary system consisting
of the basal glacial conglomerates of the Permo-Carboniferous. These conglomerates
constitute the base of the Permo-Carboniferous wherever they occur in Tasmania,
but there is a very great variation in its thickness in the various parts of the State,
ranging from 15 feet in the Mt. Nicholas area to as much as 1200 feet in the vieinity
of Preolenna.

Conformably overlying this basal conglomerate is the Lower Marine series of the
Permo-Carboniferous. These consist of limestones, mudstones, and mudstone con-
glomerates, and vary in thickness from 30 feet at Barn Bluff, to a maximum of about
1000 feet on the South-east coast. The series may be subdivided into a Lower zone,
characterised by Pachydomus in the southern portion of the island, and Eurydesma
in the north, and an Upper or Fenestella zone.(*)

Succeeding this Lower Marine series there occur sandstones and shales with
associated coal seams as a typical fresh-water series, and characterised by the Glos-
sopteris and Gangamopteris flora, This series, known as the Greta Coal Measures,
also has a great variation in thickness, ranging from 30 feet at Barn Bluff to 140
feet at Preolenna, and 850 feet at Bruny Island in the south. It is interesting to
note that in certain localities this fresh-water series disappears, and some of these
localities correspond to the tasmanite shale areas in which the tasmanite occurs as
a marine deposit on the same geological horizon as the fresh-water series.(*)

The coal seams in the fresh-water series are neither numerous nor large, but are
of special value in that they consist invariably of some variety of the Kerogenites, or
so-iralled cannel coals, valuable for oil distillation purposes and gas-making. The
number of seams varies from 1 to 4, the greatest development taking place at
Preclenna, where four seams have been definitely proved.

Conformably overlying the fresh-water series are the Upper Marine series,
which consist of mudstones and mudstone conglomerates and limestones, characterised
by Spirifera, Produetus, &c. This series varies in thickness from 50 feet at Preo-
lenna, 970 feet at Barn Bluff, 100 feet at Mersey, 300 feet at Mt. Nicholas, and 500
feet at Upper Derwent. :

This Upper Marine series passes upwards into fresh-water sandstones and shales
with coal seams. This series corresponds to the Tomago or Mewecastle series of New
South Wales. TIts thickness varies considerably, and is 550 feet at Preolenna, 740
feet at Barn Bluff, 260 feet at Mt. Nicholas, and 200 feet at Sandfly-Cygnet. It
is characterised by the Glossopteris flora.

The total thickness of the Permo-Carboniferous system, therefore, throughout
Tasmania varies within wide limits. The approximate thickness at various localities
is as follows:—2400 feet at Preolenna; 1900 feet at Barn Bluff-Pelion; 500 feet at
Mersey ; 770 feet at Mt. Nicholas; greater than 1100 feet at Upper Derwent;
greater than 550 feet at New Town; greater than 1900 feet at Bruny-Cygnet.

The variation of the total thickness of the Permo-Carboniferous, and also the
variation of the several series therein, are shown by the columnar sections on
Plate TI.

(*) For further particulars of the palaeontology of this series see R. M. Johnston'’s “ Geology of Tas-
mania ”’ (1888), pages 117-128,

(®) W. H. Twelvetrees : Geological Survey of Tasmania, Bulletin No. 11.
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The rocks of this system show no signs of folding, being either horizontal or
having a dip seldom exceeding 25 or 30 degrees. The structure is that of discon-
tinuous blocks at elevations above sea-level varying from zero to 3000 feet. These
blocks have reached their present positions through the effect of the upthrust of the
diabase or subsequent post-diabasic block faulting.

(2)—TrE Trias-JURA SYSTEM

The Trias-Jura system appears to conformably overlie the Permo-Carboniferous,
but evidence of a disconformity has been obtained at certain localities. The basal
member of the system consists throughout the whole of the island of grit or fine-
grained conglomerate. The thickness varies from 1 foot to 50 feet, and is remark-
ably persistent.

This basal grit is conformably succeeded by what are known as the Ross sand-
stones. These are distinctly silicious sandstones, characterised by the presence of
white mica. They are white to yellowish-brown in colour. They are of fresh-water
origin. This series varies in thickness from 200 feet in the Mt. Nicholas area and 700
feet in the Midlands, to 1350 feet in the vicinity of Hobart.

Conformably overlying this series is the felspathic sandstone series. This
series consists of felspathic sandstones, shales. mudstones, and coal seams. Tt is
wholly of fresh-water origin, and is characterised by a Neuropteris, Cladophlebis,
Thinnfeldia flora. The total thickness of this series varies from 400 feet to 800
feet. This series contains the most important coal seams in Tasmania. These coal
seams are associated with a shale zone occupying about the middle of the series.
There are a maximum of eight coal seams developed on the eastern and south-eastern
areas. These seams have been named, as the result of this investigation, from top
to bottom as follows:—Alpha, Beta, Gamma, Delta, Eta, Theta, Tota, and Kappa.
In most of the coalfields these individual seams have been recognised, and have been
given their names in this publication. This will make for clearness in describing
and generally referring to the Trias-Jura coal seams. The seams vary from 1 foot
to 16 feet in thickness, and the coal is a typical humite or bituminous coal.

This felspathic sandstone series is in most places overlain by diabase, the pres-
ence of which has protected it from erosion. In some places, however, notably at
Mt. Nicholas, and at other localities down the East Coast, and at some places in the
Midlands, an Upper Silicious sandstone has been recognised, the greatest thickness
exposed being 200 feet. This series has obviously been subjected to great denuda-
tion, and its complete thickness has nowhere been observed.

The variation in the Trias-Jura system throughout the various parts of the
State is shown in the columnar sections on Plate IT.

The age of this system is given as Trias-Jura, because the palmontological
evidence is such as to make it difficult to decide whether the age is Triassic or Jurassic,
Correlation with the mainland formations has not yet been satisfactorily effected,
and in view of the fact that these latter have not been finally correlated with Euro-
pean formations, makes it impossible at present to give any more exact determina-
ticns than that of Triassic or Jurassic age. The system being conformable to the
Permo-Carboniferous system, it naturally is characterised by the same structural
features as that system, namely, a complete absence of folding or any other sign of
compression, and a general horizontality of the beds within blocks thrown to vary-
ing levels by the effect of diabasic or Tertiary tensional block-faulting. Tts distri-
l:‘}xti)on in Tasmania is that of isolated blocks, separated in most cases by masses of

abase.

(3)—THE TERTIARY SYSTEM.

The only development of importance of Tertiary sedimentary rocks in Tas-
mania is that of some isolated patches of lacustrine sediments, such as soft sand-
stones, clays, ferruginous mudstones, sands, and lignites. This rock series is most
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characteristically developed in the Launceston Tertiary basin, which has an area
of, approximately, 600 square miles. The maximum thickness of the system
in this locality is 900 feet. The series is horizontal, and remains undisturbed in
the original position in which it was deposited. The lignite or brown coal beds
occur near the base of this system and do not exceed a few feet in thickness. Much
smaller areas of similar sediments cecur in the Upper Derwent, on the North-West
Coast, and in Macquarie Harbour. In each of these localities lignites or brown
coals are developed, but the maximum thickness in any case does not exceed 10 feet.

The Tertiary system throughout Tasmania carries a flora characteristic of (*) a
warm temperate or sub-tropical climate. In the north-west portion of Tasmania
marine Tertiary beds are developed. In the Wynyard area, in the vicinity of Table
Cape, the beds are about 50 feet thick.(®) At Marrawah Tertiary limestones of
considerable but undetermined thickness occur.

The whole of the Tertiary system in Tasmania, whether marine or lacustrine,
was ited subsequent to the intrusion of the Permo-Carboniferous and Trias-
Jura systems by the diabase, and also subsequent to the extensive erosion interval
that succeeded the latter event. The Tertiary system, therefore, has sometimes
been deposited on the diabase, and sometimes on the Permo-Carboniferous and
Trias-Jura systems, but although invariably horizontal it cannot be said to con-
formably overlie these latter systems.

() See R. M. Johnston’s *“ Geology of Tasmania’’ (1888), pages 268-204.
(%) i R. M. Johnston’s “ Geology of Tasmania,” pages 258-264.




Chapter 1IV.

THE TASMANIAN DIABASE AND ITS RELATION TO THE
COAL-BEARING FORMATIONS.

Subsequent to the deposition of the Trias-Jura sediments described in the
previous chapter, there occurred over the greater part of Tasmania the intrusion,
on an enormous scale, of the igneous rock diabase. The date of intrusion was
probably Cretaceous, and coincided with the foundering of portions of the old
Gondwanaland continent, lying to the west, the uprising of the molten rock, in fact,
being a compensating adjustment to the sinking segment of the old land mass. The
diabase thus intruded penetrated rocks of all ages in Tasmania, but its horizontal
enlargement took place pre-eminently in the relatively newly-deposited Permo-
Carboniferous and Trias-Jura sediments. In fact, the rock reaching the horizon
of these sediments has penetrated and disturbed them in all directions, bringing
about the effect of the present existence of completely separated blocks of sedi-
ments located at any height above sea-level, varying from zero to over 4000 feet.

The study of the geologic structure of the coalfields largely resolves itself into
a study of the nature of the diabasic intrusions therein. It is of the utmost
importance, for example, to determine whether the diabase is in the form of a sill,
a dyke, a laccolith, or an irregular transgressive mass, chonolithic or batholithic
in character. This relationship between the diabase and the coal measures was not
at all understood when the present investigation was undertaken. As the result
of the recent researches, however, much light has been thrown on this question.
It is now definitely determined, for example, that there is no structure of the dia-
base in relation to the sediments which is universally present.  The structure
varies from place to place, and has to be determined separately for each field.

Sills or intrusive sheets have been definitely shown to exist in various localities,
particularly in the case of the diabase oceurring at a higher level than the coal
measures in the Mt. Nicholas and the Barn Bluff areas.

Only a few forms of typical laccolithic structure have been located, but the
greater portion of the diabase .in Tasmania, namely, that constituting the Central
Plateau, can be best described as an asymmetric transgressive igneous mass of a
general laccolithic type. The eastern and main portion of this, to the greatest
depth observed, shows no signs of a definite bottom, but its western extension shades
off gradually into a typical sill structure, the sills of Barn Bluff, Pelion, and
Eldon Range, being portion of this Central Plateau mass. It has been clearly
demonstrated that this mass rose upwards under the plateau, lifting the Permo-
Carboniferous and Trias-Jura sediments bodily with it. Concurrently the invad-
ing igneous mass discovered a plane of weakness in the bedding-planes of the sedi-
ments on the western side, and travelled along it to form a typical intrusive sheet.
The overlying sediments present during this intrusion have since been almost com-
pletely removed by denudation.

The diabase seems to have risen from below in a somewhat similar fashiorn
over almost the whole of northern, eastern, southern, and central Tasmania: but
the height to which it rose varied greatly from point to point, there being a range
in elevation of the order of 5000 feet. It was tri)s variation in the height reached
by the diabase which has caused the present existence of blocks of Permo-Carbon-
iferous and Trias-Jura sediments at such varying heights above sea-level, for it
was only those blocks which were raised to the highest levels which have suffered
such denudation as to have the sediments removed which lay on the surface of the
upwelling molten mass.

A common structure in the relation of the diabase to the sediments is that of
a broad and persistent dyke-like mass of diabase, intruded along what is appar-
ently, a fault-plane developed synchronously with the diabasic intrusion, for we
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find a difference in elevation of the same geological horizon on the two sides of the
dyke amounting to as much as 2000 feet.(*)
Numerous other diabase dykes occur in addition to this latter type, and these
are generally upward tongues from the larger diabasic intrusions described above.
This relation of the diabase to the coal-bearing sediments assumes such an
economic importance that in the subsequent chapters on the various coalfields of
Tasmania a special description is included under that heading.

() P. B. Nye: Geological Survey of Tasmania, Underground Water Supply Paper No. 2.




Chapter V.

THE FAULTS AND THEIR RELATION TO THE COAL SEAMS.

So far as this investigation has been carried, all the important faults have
been carefully surveyed and mapped, and their relation to one another and to the
coal seams has been definitely established. The relationship between widely separ-
ated fields of the same age, and occurring at different elevations, has, however, not
yet been determined. This is due to the fact that the intervening country has not
been surveyed. For instance, the Mersey coal measures do not rise 500 feet above
sea-level, while the Preolenna are found between 1200 and 1800 feet, and the Barn
Bluff at nearly 4000 feet, above sea-level. All of them belong to the Permo-
Carboniferous, and, although occurring at different horizons in that formation,
their relative positions are accounted for mainly by faulting. Such faulting of the
Permo-Carboniferous and the overlying Trias-Jura is of very common occurrence
in the distriets examined. Tn the same area are found Permo-Carboniferous strata
many hundred feet higher than the younger measures, and in some cases the fault-
ing 1s most intricate, and very difficult to decipher. The disturbance of the coal
measures is due to the dislocation and differential uplift of the strata by the intru-
sion of diabase, and to normal faulting on a large scale resulting directly there-
from. The diabase was intruded in the form of a laccolith of very great extent,
from which sprung forth numerous subsidiary dykes and sills. Tt is possible to
conceive this great viscous mass in its ascent breaking through the lower coal
measures, and because of its greater specific gravity insinuating its way between
the higher dissimilar members, dislocating and raising them to various elevations.
This differential uplift of the strata cannot, in the strictest sense of the word, be
considered a true expression of faulting. Normal faulting resulting from the intru-
sion by the readjustment of the formations, followed the course of the great trend
lines of the earlier Palzozoic rocks. Thus it is found that in most cases the faults of
greatest magnitude occur at or near the point of contact between Devonian granites
and Cambro-Ordovician slates, and follow this line for many miles. In this regard
it is interesting to note that diabase has very seldom been found intruding the
granites, although great sill-like masses overlie that rock. Therefore, it may be
affirmed that almost without exception the great fault-lines coincide with the main
structural planes of the country. It follows from the foregoing that the diabase
has been affected by true faulting only.

Nearly all the great structural faults have a general axial trend. They vary
in direction from the north-west to north-east, and continue unbroken for long
distances. There are, however, a few transverse faults of considerable displace-
ment that have a direct bearing on the continuity of the coal seams. Generally
the downthrow of the axial faults is to the south of west, but in the Silkstone fault,
which continues to the Denison River, the downthrow is in the opposite direction.

A glance at Plate XXXI. will show that a great fault, following the course of
a granite dyke, completely severs the Avoca coalfield, the mines on the western
being from 1000 to 2000 feet higher than those on the eastern side of the fault.
On the western side of this fault the coal seams are exposed high up the hill-sides,
while on the eastern, few outcrops occur, and diabase occupies the greater part of
the surface. TIn consequence, the extent of the potential coal-bearing country
cannot be ascertained without a considerable amount of exploratory work by boring.

Between the Avoca and Fingal fields there are two important axial faults, one
of which, passing close to the Fingal mine, prevents continuous operation on the
seams between the two fields. Along the Mt. Nicholas Range the several mines
are separated by a series of roughly parallel axial faults, which, fortunately, pass
close to the section boundary lines, and hence do not seriously interfere with min-
ing development. All of these major axial faults have been located, with the
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exception of one which on geological evidence is known to occur between the main
openings of the Mt. Nicholas and Cornwall Collieries. The full effect of this fault
on future operation cannot be predicted until more precise information has been
obtained. The location of the numerous minor faults by boring, in order to design
the workings to the best advantage, is out of the question, owing {o the thick cover
of overlying rock. However, the difficulties presented by these minor faults can
be easily surmounted. The Jubilea leases are contained between two major axial
faults (the Cornwall and Gould’s), inclined to one another at such an angle that
they junction near the southern boundary of the property. Apparently there are
no serious effects resulting from these displacements, as both throw down to the
south of west, and the mine is between them. The Cornwall fault continuing
southward passes through the Dalmayne property, then takes an almost due south-
erly trend. Besides the Cornwall fault, another (the Dalmayne) passes through
the eastern end of the property, and is connected with it by Wardlaw fault, cours-
ing due east, with a displacement of 200 feet to the south. This coincidence of
faults resulted in a great block movement to the south-east. Lying between the
Cornwall and Silkstone faults, the Dalmayne seams within the bounds of the com-
pany’s leases are not greatly disturbed.

Seymour fault, coursing southward with a displacement of about 100 feet to
the east, divides the next coalfield into two distinet groups of mines, namely, Sey-
mour on the east side, and Douglas and Denison River mines on the west. Sey-
mour field occupies the flat country near the sea-coast, while the Douglas and
Denison River mines occur in the foothill country, and are bounded on the west
by the Denison (Silkstone?) fault, which has a downthrow to the east amounting
to 200 feet. Further westward exploration has not been encouraging, owing to
the fact that the surface is almost completely occupied by diabase; but southward
is the St. Albans field, which is traversed by another almost parallel axial fault.

The effect on working conditions is rather serious, as the seams can be operated
by tunnel in one part, and by shaft only in the other part, of the area.

Still further southward, in the Steep Creek and Llandaff fields, and especially
in the latter, the strata are so disturbed that the workable area from any particular
mine opening is very small.

The coalfields southward of Llandaff, and in nearly every other field in Tas-
mania, consist of comparatively small disconnected areas, all of which have been
subjected to movements producing faulting in both a minor and major degree.
Further information in relation thereto in this connection is given under detailed
description of the mines.




Part II1.

Mineralogic and Chemical Background.

Chapter I.
NOMENCLATURE AND CLASSIFICATION OF COALS.

No universal standard classification of coals has yet been adopted. In fact, the
classification of coals is a very difficult question, and is rendered especially difficult,
particularly as regards the nomenclature by the world-wide use of terms which are
completely misleading as to the character of the coal, In dealing with the coal
resources of any country, therefore, it is essential to clearly indicate what classifi-
cation of coals is adopted before proceeding with the description of the coal deposits
themselves.

Coals for many years were subdivided into four main classes, which were
indicated by the following terms:—

Anthracites.

Bituminous coals.
Cannel coals.

Brown coals or lignites.

Even assuming that the grouping of the coals indicated thereby is in accord-
ance with their character and composition, the terminology of the groups leaves very
much to be desired.

The term  anthracite'’ cannot be taken exception to, as it is the name given
to a type of coal which represents a natural group.

To apply the term ‘‘ bituminous ™ to the second class of coals, however, is
totally misleading, as these coals contain no bitumen. In fact, the coals of the next
group, namely, the cannel coals, approach bitumen more nearly in composition
than do the so-called bituminous coals, The composition of a bituminous coal
certainly resembles the composition of humic acid more closely than it does that
of bitumen. Accordingly, the term ‘‘ humite '’ has been suggested as a group
name for this class of coal. This terminology is adopted in this publication, and
the second group is thus termed ‘¢ humites.”’ It is realised, however, that the
ordinary commercial man has got used to the term ** bituminous coal "’ as meaning
a gas-making coal, and to cater specially for his requirements, the word ‘‘ bitu-
minous '’ is put in brackets wherever the word *‘ humic "' is used, as indicating
the variety of coal.

The term ‘¢ cannel coal,”” used as indicating the third class of coals, has again
very serious objections, in that the original cannel coal was a coal of a character
differing in a very marked degree from the majority of coals, which must inevitably
be included in the third class of coals under this classification. Patonié proposed
the term ‘‘ sapropelic ’ to indicate the coals of this group. This word was of
Greek origin, and was designed to indicate the fact that the common character-
istic of these coals was an origin from material consisting of more or less gelatinous
slime of vegetable and animal origin. It has recently been shown by Dr. Theis-
sen(’) and Marie Stokes that this fundamental amorphous constituent of coal,
supposed to be derived from such a gelatinous slime, can be resolved into very
fine fragments of the spore exines, &c. The application of sapropelic *’ to this
group of coals, therefore, has no legitimate basis, although it would, having no
other application, be very useful for this purpose. Dr. Theissen, in his investiga-
tions, has conclusively shown that the bodies previously observed by Bertrand,
Jefirey, and others, and referred to by the former as of algal origin, are actually

(") Dr. R. Theissen, United States Bureau of Mines, Bulletin No. 38.
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spore exines. These spore exines are abundantly developed, and specially char-
acterised in the group of coals we are now discussing, although they are also pre-
sent to a very much smaller degree, however, in humic coals, It would, therefore,
be feasible to n.dopt. Huxley’s terminology in regard to this group of coals, and
refer to them as ** spore coals,”’ were it not for the fact that many of the humic
couls contain quite an appreciable number of spore exines. In searching for a
term which would suitably designate this group we are compelled to turn to the
chemical characteristics, and it is on this basis that a term can be evolved which
satisfactorily indicates the natural group. The outstanding chemical character-
istic of the members of this group of coals is the fact that on being subjected to
destructive distillation they evolve mineral oils, in many cases exclusively, but in
others with the simultaneous generation of tar and tar-like products. This genera-
tion of mineral oils is dependent, apparently, on the presence of the spore exines.
The oils are members of the aliphatic series, and kerosene is among the commercial
products. In the oil-shale industry in Scotland the name ¢ kerogen ' has been
evulved to indicate the mother substance in the oil-shale, which is converted into
the oil on distillation. Tt is obvious, therefore, that a term such as ‘* kerogenite ’’
is an appropriate one to indicate this group of coals, from all of which some oil
can be distilled, and which, therefore, contain at least an appreciable amount of
kerogen. 1In this publication the term ‘° kerogenite *’ is adopted as a group name
to include all varieties of cannel coal, bog-head coal, torbanite, kerosene shale, and
oil-shales generally.

The use of the term ‘‘ lignite '’ or ‘‘ brown coal '’ for the fourth class presents
no difficulties or objections, as they clearly indicate the general character or origin
of the members of the group.

Considering the classification further, and realising the infinite variety of coals
that are known to exist, the same difficulty arises as is recognised in regard to the
classification of other natural occurrences where the variety is almost infinite. In
this no hard and fast groups can be delineated, and the division of transition
groups becomes a necessity. This has been recognised in almost all attempts at
classifications of coal. Adopting this general practice the following classification
seems to the writer to be the most convenient for grouping the various varieties
of coal occurring in Tasmania in the present state of our knowledge concerning
them.

It must be understood in regard to this classification that the total carbon
and calorific values are stated on a pure coal basis; that is, on coal with the ash,
sulphur, and moisture removed. Owing to the varying ash, sulphur, and moisture
content, this basis of classification is essential. Tt is obvious, therefore, that all the
total carbon and calorific values as indicated in this schedule of classification are
higher than the figures ordinarily given for coals, which are, of course, for coals
containing ash, sulphur, and moisture. The ‘‘ fuel ratio *’ is obtained by dividing
the * fixed carbon *’ content by the ‘‘ volatile hydro-carbons ’’ content.

CLASSIFICATION OF COALS ADOPTED IN THIS PUBLICATION.
A nthracités—
Burn with short blue flame.
Fuel ratio, 12 or over.
Calorific value, 14,500 to 15,000 b.t.u.; 8000 to 8330 calories.
Total carbon, 93 to 95 per cent.
Volatile hydro-carbons, 3 to 5 per cent.

Sub-Anthracites—

Burns with slightly luminous short flame and little smoke. Does not coke
Fuel ratio, 7 to 12.

Calorific value, 15,000 to 15,500 b.t.u.; 8330 to 8600 calories.

Total carbon, 90 to 93 per cent.

Volatile hydro-carbons, 7 to 20 per cent.
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Humites—
Non-caking Humic:
Burn with short luminous flame.
Fuel ratio, 1'4 to 7.
Calorific value, 12,000 to 14,000 b.t.u.; 6600 to 7800 calories.
Total carbon, 70 to 90 per cent.
Volatile hydro-carbons, 20 to 38 per cent.

Caking Humic:
Burns with luminous flame.
Fuel ratio, 1'2 to 7.
Calorific value, 14,000 to 16,000 b.t.u.; 7700 to 8800 calories.
Total carbon, 75 to 90 per cent.
Volatile hydro-carbons, 20 to 26 per cent.

Gas-making Humic:
Burns freely with a long luminous flame, and has an extensive use for
manufacturing gas.
Fuel ratio, 1 to 15
Calorific value, 12,000 to 14,000 b.t.u.; 6600 to 7800 calories.
Total carbon, 70 to 80 per cent.
Volatile hydro-carbons, from 26 to 40 per cent.

Humic Kerogenites—

This group, provided the ash content is not too high, burns with marked intu-
mescence, with a long, highly luminous flame, giving out a characteristic
odour resembling to some extent that of burning oil.

Fuel ratio, ‘8 to 1'9.

Calorific value, 12,000 to 16,000 b.t.u.; 6600 to 8800 calories.

Total carbon, 60 to 80 per cent.

Volatile hydrc-carbons, from 40 to 50 per cent.

Kerogenites—

This class contains a series of coals having a very wide range as regards ash
content. They all possess the common characteristic, however, of giving off
a smell of burning oil when burnt. They burn with a long, smoky, yel-
lowish, luminous flame. On destructive distillation they yield oils of both
the paraffin series and the olofine series, or, in other words, paraffin base oils
or asphaltum base oils.

Fuel ratio, ‘05 to “8.

Calorific value up to 16,000 b.t.u., according to the percentage of ash. Up to
8800 calories.

Volatile hydro-carbons. The volatile hydro-carbons always exceed the fixed
carbon, as indicated by the fuel ratio.

The kerogenites can be subdivided into several varieties, but the details of this
classifieation need not be developed in this publication, but will be fully
delineated in the forthcoming publication on the ‘‘Oil Shale Resources
of Tasmania.’’

Sub-Humites—

These coals are generally lustrous black, but occasionally brown, and generally
conchoidal fracture. Drying cracks are irregular curved lines. Moisture
content at 105° C. varies from 10 to 50 per cent.

Fuel ratio, 06 to 1'2 per cent.

Calorific value, 10,000 to 13,000 b.t.u.; 5500 to 7200 calories.

Total carbon, 60 to 75 per cent.

Volatile hydro-carbons, 20 to 45 per cent.
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Lignites or Brown Coals—

These coals are generally brown in colour, but occasionally black. Fracture
is earthy and dull. Drying cracks generally separate long bedding-planes,
and often show fibrous or woody structure. Moisture content at 105° C.
varies from 10 to 50 per cent.

Fuel ratio, 06 to 1'0 per cent.

Calorific value, 7000 to 11,000 b.t.u.; 4000 to 6000 calories.

Total carbon, 55 to 75 per cent.

Volatile hydro-carbons, 30 to 55 per cent.




Chapter 1I.

THE NON-COMBUSTIBLE COMPONENTS OF COAL AND THEIR
RELATION TO THE ASH CONTENT.

Of the many impurities contained in coal or associated with it, the most.
important are—
(1) Ash, consisting of intrinsic matter and the extraneous materials, shale,
clay, sandstone, calcite, &c.
(2) Sulphur in the forms of pyrite and marcasite.
(3) Moisture.

Ash.—The amount of ash in a coal is one of the determining factors in arriv-
ing at its value for industrial uses. Not only does it decrease the amount of com-
bustible matter in coal, but its physical and chemical properties also have an
important bearing on the market value. For instance, if the fusibility of the ash
is low, or if it clinkers readily, the commercial value of the coal is greatly reduced.

Intrinsic ash is that contained originally in the body of the plants from which
the coal was formed, and the quantity was E:portionate to the varying amount of
ash entering into the bodies of the several kinds of plants. To this quantity, ash
was added by the deposition of inorganic matter from solution, by sedimenta-
tion, or by wind-carriage, according to the conditions existing at the time of forma-
tion.

Shale, limestone, clay, and sandstone partings and binders between layers of
coal have been laid down as sediment from surface waters, and in a minor degree
by wind carriage. In some cases sedimentation and the accumulation of organic
matter took place contemporaneously, the varying quantities of each resulting in
all gradations from impure coal to stone containing very little carbonaceous
material. In addition, periodic floods caused the deposition of mud from dirty
waters in the form of films between the layers of organic matter.

Calcite, silica, and iron (as pyrite and marcasite) were deposited from solu-
tions in the forms of films, veinlets, bunches, nodules, and coneretions,

In burning, the calcite (carbonate of lime, CaCO,) component is converted into
lime (C'a0), losing one molecule of carbonic acid, and reducing the weight of ash
proportionately. Likewise the oxidation of pyrite and marcasite in burning results
in the replacement of sulphur by oxygen, thereby effecting a further small reduec-
tion in weight. However, although these accessory components of coal are nearly
always present, the amounts are usually not very considerable. Their indirect
effect is more serious. For instance, in combination with one another, or with
other constituents, clinkers are formed, and in the correct proportion and under
suitable conditions a very fluid slag is produced.

Heat is lost in the conversion of calcite and pyrite into the corresponding
oxides. :

Sulphur.—Sulphur in combination with iron as pyrite and marcasite, is a
common accessory component of coal, Tt occurs also in the elemental state, but in
this condition it is generally inconsiderable.

Sulphur cannot rightly be classed as a non-combustible component of coal,
but even when free it has a low heating value, and in combination with iron it
tends to decrease the calorific value,

M oisture.—Moisture is contained in coal as (1) extrinsic moisture formed on
the outer surfaces or absorbed into the body of the coal by condensation or by
soakage of water percolating through the seams; and (2) as intrinsic moisture due
to water inherent in the coal, and derived in part from the chemical changes that
have taken place in the constitution of the organic matter of which it was originally
composed.,
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Moisture reduces the heating value of coal more than any other constituent,
because it is inert, and does not produce heat; and, again, because it not only acts
as a diluent of the combustible matter in the coal, but it absorbs considerable heat
in its conversion into steam and its removal by evaporation. In order to convey an
idea of the loss of efficiency due to excessive moisture in coal, it may be mentioned
that each per cent. of moisture decreases the heating value of coal nearly 1 per
cent., which is equivalent to a loss of nearly 22 lb. per ton. The direct loss of heat
in the evaporation of the moisture contained in the coal is even more serious. In
order to illustrate this it may be pointed out that the heat required for the raising
of wla!;ter to boiling point and its conversion into steam amounts to 282 calories
. :

A small proportion of water has little injurious effeet upon the coal, but a
large amount, such as that contained in the lignites, for instance, renders the
untreated coal of little value for household and power purposes. The lignites, how-
ever, after being compressed into briquettes and dried, become suitable for these
and other purposes. )

In Tasmania it has been noted that the moisture content varies according to
the age and nature of the coal, and also according to the degree of metamorphism
to which it has been subjected. Thus the youngest coals (Tertiary lignites), con-
taining 15 to 30 per cent. of water, have not been affected by metamorphic agents,
while the older Trias-Jura and Permo-Carboniferous coals contain very little
moisture, and the anthracite even less than the other varieties.

As a rule, coal that is high in moisture slacks on exposure to air, and sparks
freely under forced draught. It is, therefore, of much lower commercial value
than coal that is low in moisture.




Chapter III.

THE CALORIFIC VALUE AND EVAPORATIVE POWER.

The calorific value of a coal is the amount of heat produced by burning a
unit weight of coal, and is measured by the number of corresponding units of
weight of water raised 1 degree in temperature by this amount of heat.

When the Centigrade unit of temperature is used, the unit quantity of heat

is termed the Calorie, and when the Fahrenheit unit is used, it is termed the British
Thermal Unit. Calories are converted into British Thermal Units by multiplying
by 1-8.
y The evaporative power of coal is the number of units of weight of water at boil-
ing-point that can be converted into steam at the same temperature by burning one
corresponding unit weight of the coal. It is obtained by dividing the latent heat
of steam into the calorific value, thus:

calorific value in calories.
537

calorific value in b.t.u.
967

The calorific values were determined in an Emerson calorimeter of the “ bomb *’

Evaporative power =

Evaporative power =

type.
The following is a brief deseription of the details of operation:—

The lower half of the bomb was placed in the iron plate-holder, and the fuel-
pan support adjusted in proper position.

The fuse wire was connected to the binding-post on the fuel-pan support, and
extended across the bomb to the binding-post at the opposite side of the bomb.
Sufficient length was allowed so that the wire would dip down far enough to be in
contact with the coal which was afterwards placed in the pan. Care was taken
that the wire did not touch the fuel-pan.

A one gram sample of 80-mesh coal was poured into the nickel pan in the bomb.
The upper half of the bomb was placed in position and screwed down tightly against
the lead gasket. Oxygen was forced into the bomb very slowly, until the pressure
gauge recording the pressure within the bomb indicated 300 Ib. per square inch.
The tank valve was closed, and then the spindle valve immediately thereafter,

The bomb was immersed in water at once to detect any possible leakages. Tt
was then placed in the calorimeter can containing 1900 grams of distilled water, at
a temperature of about 1} degree below the jacket temperature. The stirring
apparatus was adjusted so that it did not touch either the bucket or bomb, and the
thermometer was inserted, so that the bulb was at least -inch from the bomb,
and was immersed about 3 inches in the water. ,

The terminals of the electric circuit used for firing were attached, one to the
spindle at the top of the bomb, and the other to the outer end of the insulation
plug on the lower cup of the bomb.

After the stirrer had been in motion for three minutes to equalise the tempera-
ture throughout the calorimeter, the first reading of the thermometer was taken
by means of a hand telescope.

During this preliminary period readings were taken one minute apart. At
the end of this time the switch was turned on for an instant only. Readings were
taken every half-minute from the time of firing. After the maximum tempera-
ture was reached, the readings were continued for an additional five minutes,
reading every minute. .

The data obtained during the run were as follows:—To the temperature in the
calorimeter at firing and the maximum temperature, was applied the correction for
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the errors on the thermometer. =The difference between the corrected temperatures
at maximum and firing gave the true rise of temperature in the calorimeter, and
to which must be added a cooling correction.

The rise of temperature, corrected for thermometer calibration errors, and
with the cooling correction applied, was divided by the weight of the fuel used,
giving directly the rise in temperature per gram of fuel.

The rise per gram times the weight of water, plus *‘ water equivalent,”’ gave
the calories per gram of fuel.

The calorific value of coal determines to a large extent its commercial value.
The heat unit method is the only satisfactory way of purchasing coal. In apply-
ing it the seller should guarantee certain heat values in British thermal units per
Ib., with corresponding prices.

If the coal supplied is not in accordance with the standard as set out in the
specifications, the purchaser should be allowed a rebate of so much per ton, accord-
ing to the arrangement entered into.

As the value of a coal for the production of heat cannot be ascertained from
its appearance, all consumers who purchase coal on a competitive basis should do
so only on the heat unit method.

In addition, if this desirable practice were adopted, colliery owners would be
compelled to keep the grade of their coal up to the highest standard possible.




Chapter IV,

THE IGNITION POINT OF COALS.

Tests have been carried out on representative samples from the various coal
mines to determine their liability to ignite spontaneously during storage or trans-
rt.
- From the results obtained, Tasmanian coals under ordinary conditions can be
carried or stored with absolute safety.
It will be seen from the figures in the following table that over 60 per cent.
of the coals examined have an ignition point of 150° C. These can be considered
safe, even under practically dangerous conditions:—

Name of Mine or Locality of Exposure. Reg. No. Ignition Point.
Degrees Centigrade.
Cardiff Coal Mine . ‘ 322 125°
Jubilee Coul Mine . 325 181°
BKAROTE CORL BHIDE ovevasrssonss ssotbsosinssansamnsntsasins 386 135°
Bilkstone Coal MIne . il s st s 488 over 150°
Bruny Island .......c.oicio-- sinniniiianiisisiie 114 over 150°
Fpal COml 0. (iisiivic i rsrsncmsisgssoms 494K 140°
York Plaine Cosl MIno. ...c.ccoeemsviecisssisusaciniusons 520 150°
Dalimuyne Conl Mne......ooiviimeisismivsronsscnirsass 412 over 150°
Dalmayne Coal Mine........ccoviriiiiinvansineanannnciin 415 over 150°
Douglus River........cccccvvvvenns vnennsniiiiinnniiniaennn 417 over 150°
Douglas River ....ccovveeenrannianns A P et A RS, 418 150¢
POtRON VB .o vevessovesns ssinnnssansrsbbemsasaoasansasines 419 130°
T S Sy R e L A 428 150°
SIREBBIRNG | ...cccisiniiio soiierssmisi Easse s s 429 over 150°
Sﬂlldﬂy G0l MRS s immiirerasteaas e sess sosgas f 434 over 150°
Sandfly Coal Mine ....cocicoisinsmmimossivssanssessnsion 4386 over 150°
Sendfly Corl MRE . e ivsiamaioiogsonsrsmrrnssannssnis 438 150°
Catamaran Cosl Mine .......osevevesvevasssnsavin ssssnns 464 over 150°
Mt. Cygnet Coal MINO ......coovesvisesoiarinsssasnanions 478 over 150°
RGN P ROERBEHE <05+ o0 ess v vaavbsomvernraussasestinssss 481 over 150
DR IR iiscvsssssmuobsersvisvoblivs Fevniorsapsmmpion 494R 150°
SEYIIOUL, . coovsiivvonssamnsivsrnassonsras sasntnranosssspsnns oun 624 130°
Mt. Nicholas Coal Mine .......ccovvieimrnrncninnar s cnnnes 628 130°
Cornwall Coal Mine.......cccccoimmmisivarsoracse sassnsves 629 135°
§ ST T e N = S o S - W 688 150
s v R e el ST A T L | P R el 693 130°
Mt. Panl.ioiioensss 746 over 150°
Tllamatha Coal Min 1562 over 150°
Spreyton Coal Mine ... = 153 148°
Preolenng Conl MIne....c..cooivinisosssivnsassns svoarans I 757 over 150°

The method of carrying out the tests referred to was as follows:—

The coal was ground to pass through 100-mesh sieve, and then placed with a
thermometer in an ignition chamber 4 inches long and 2} inches diameter.

The whole was heated in a paraffin oil bath to 1002 C., and a current of
carbon dioxide was passed through, until the coal was dry. The temperature of
the bath was then adjusted until the thermometer inside the ignition tube indi-
cated a specified ‘‘ initial *’ temperature, and a strong current of oxygen was sub-
stituted for the carbon dioxide. As the temperature of the thermometer in the
coal rose, the temperature of the paraffin in the bath was raised to keep pace with
it, until the reactions became so intense that the coal caught fire. The lowest
‘“ initial temperature,’”’ starting from which, under these conditions, the coal
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ignited in one hour, was taken as a measure of the danger of spontaneous ignition.
Coals that did not ignite within an hour with an initial temperature of 1500 (.
were regarded as practically safe even under dangerous conditions.

According to M. Dennstedt (*) and R. Bunz (*) the liability of a coal to ignite
spontaneously is indicated by a high result in the Mauméné test, and by a high
iodine absorption; the amount of iodine absorbed depends on the fineness of the
sample, and the test must be made by a method of comparison. Their experiments
also show that the quantity of moisture in the air-dry coal, and the quantity of
moisture absorbed by the t{ry coal on standing in air, are greater with the more
readily inflammable coals; and this moisture is taken up by the organic part of the
coal. ~Neither the mineral constituents, including pyrites, nor the organic sulphur
and nitrogen, appear to promote spontaneous ignition. Spontaneous ignition is
due to the oxidation of unsaturated organic constituents of the coal.

(*) M. Dennstedt and L. Schaper : Z. Agnew. Chem., 1912, 25, 2625-2620
(") M. Dennstedt and R. Bunz : Z. Agnew. Chem., 1908, 21, 1825-1835,




Chapter V.,

THE METHOD OF SAMPLING THE COAL SEAMS USED IN
: THIS INVESTIGATION.

Before any samples were taken a preliminary examination was made of the
mine to enable the sampler to determine what portion of the seam was excluded
in mining, and where best to take the samples so that they would represent, the coal
mined in that part of the colliery.

The sampling was carried out in a systematic manner with the object of obtain-
ing representative samples of the coal seams.

The haphazard way in which samples have been taken in the past by mine-
owners and others has been such as to render the analyses misleading, and of little
or no value to the public. !

At the place selected the face was squared up, and all loose coal from roof to
floor removed for a width of 6 feet. A careful examination was made of the roof,
and any pieces likely to fall and contaminate the sample were taken down.

A sampling cloth was then placed on the floor and close up to the seam. In
the middle of the cleared area a perpendicular cut, 3 inches deep and 8 inches
wide, was made from roof to floor. The bands of slaty coal, shale, &c., discarded
by the miners in the ordinary operations of the mine were omitted from the samples
also. This method was followed closely, as it was desired to obtain samples that
represented the coal produced commercially from the mine under examination.

As soon as the cutting of the sample was completed it was crushed and passed
through a half-inch screen.

The sample was then thoroughly mixed, and reduced by quartering, and the
opposite quarters rejected. The remaining quarters were mixed, heaped into a
cone-shape, and the pile again flattened and quartered. The opposite quarters were
discarded and the process of mixing and quartering was continued until the sample
weighed about 5 Ib. The material finally remaining was put into a receptacle
provided for the purpose.

When it was found necessary to ascertain the maximum purity of output, all
stone partings }-inch thick and over were omitted from the samples. When the
impurity to be rejected did not show distinetly it was outlined with chalk before
cutting the sample.

The method of cutting the sample, quartering, &c., was carried out as
described above.




Chapter VI.

THE SCOPE OF THE LABORATORY AND ANALYTICAL
INVESTIGATIONS.

The Geological Survey Laboratory is equipped with the necessary apparatus
for carrying out the tests and analyses required in these investigations.

The appliances for erushing and grinding the samples consist of a motor-driven
jaw-crusher, and a pulverising machine manufactured by F. W. Braun & Co.

The furnace-room is provided with coke furnaces, and combination muffle and
crucible gas furnaces, with air supplied under pressure by means of a motor-driven
blower. The chemical laboratory, balance room, and chemical room contain modern
equipments. The apparatus includes an Emerson fuel calorimeter, Erlenmeyer
combustion furnace, optical pyrometer, electric muffle furnace, mechanically-oper-
ated pestle and mortar, Oertling and Ainsworth chemical and assay balances, &c.

The coal samples as received were entered in the laboratory register and given
a number. Each sample, which weighed about 5 Ib., was crushed, weighed, and
allowed to air-dry for 72 hours. The sample was then crushed until it passed
through a 10-mesh sieve. It was then thoroughly mixed and reduced by quarter-
ing until it weighed about 200 grams.

This quantity, after being ground to 60-mesh, was placed in a well-stoppered
bottle, bearing registered number. The sample was thoroughly mixed before
the quantities for the various determinations were weighed. The methods adopted
by the U.S.A. Bureau of Mines were those used principally in the proximate and
ultimate analyses of the coals examined.

The following is a brief summary of the methods used: —

Determination of Moisture.—The moisture in the air-dried sample was deter-
mined by heating 1 gram of 60-mesh coal in a weighed, shallow, porcelain crucible
for one hour at 105° C. in a constant temperature oven. The covered crucible was
ccoled in a desiccator over sulphuric acid, and then weighed. The loss in weight
multiplied by 100 was recorded as the percentage of moisture at 105° C. in the
air-dried coal.

Volatile Combustible Matter.—A 1-gram sample of 60-mesh coal was placed
in a platinum crucible weighing 30 grams and having a tightly-fitting cover. The
crucible was supported on a vitreosil triangle, with the bottom 6 cm. above thne
top of the Bunsen burner. It was heated for seven minutes with a full flame, and
was protected from the effects of draughts. The crucible was then cooled in a
desiccator and weighed. The loss in weight, minus the weight of moisture, deter-
mined at 105° C. times 100, equalled the percentage of the volatile combustibie
matter.

Ash.—The ash was determined in the residue of dried coal from the moisture
determination. A poreelain crucible containing the coal was placed in the muffle
furnace, and heated slowly, until the volatile matter was driven off. The ignition
was continued at a temperature of 750° C., with occasional stirring, until all parts
of carbon had disappeared. The crucible was then removed from the furnace,
cooled in a desiccator, and weighed. The ash was moistened with alcohol after each
determination, and examined for carbon particles.

Ash determined by this method represented the mineral matter that remained
after the coal had been ignited.

Sulphur.—The sulphur was determined by the Eschka method. One gram
of air-dried coal was thoroughly mixed in a platinum crucible with two grams of
‘“ Eschka mixture’’ (two parts of light magnesium oxide, plus one part of anhy-
drous sodium carbonate), and gradually heated in a muffle with free access of air
until all the carbon was consumed. The sulphur was extracted with hot water,
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completely oxidised to sulphate with bromine wgter, and precipitated and weighed
as barium sulphate. The weight of the latter, multiplied by 01373, gave the
weight of the sulphur, from which the percentage was calculated.

Fized Carbon.—The fixed carbon was determined as the difference between
100 and the sum of the moisture, ash, and volatile matter.

Carbon and Hydrogen.—The determination of carbon and hydrogen was made
in an Erlenmeyer combustion furnace with 256 Bunsen burners.

The apparatus consisted of a purifying train, in duplicate, a combustion tube
40 inches long in the furnace, and an absorption train. The purifying reagents
were arranged in the following order:—sulphuric acid, potassium hydroxide solu-
tion, soda lime, and calcium chloride. One train was for air and one for oxygen.
Both purifying trains were connected to the half-inch diameter combustion tube by
a Y tube.

The combustion tube was filled as follows:—A plug of asbestos washed with
HC(1, and ignited, was placed in the tube 15 inches from end nearest the purify-
ing train; the next 15 inches was filled loosely with copper oxide wire; a second
asbestos plug separated the wire from 5 inches of fused lead chromate, which was
held in position by another asbestos plug 5 inches from the end of the tube.

The absorption train consisted or a Marchand tube filled with granular calcium
chloride to absorb water. This tube was followed by a Liebig bulb containing a
30 per cent. solution of potassium hydroxide to absorb the carbon dioxide. A
3-inch U tube, containing soda lime on one side and calcium chloride on the other.
A plug of asbestos at the bottom of the U separated them. The bulb and the tube
were weighed together. This was followed by a guard tube filled with calcium
chloride and soda lime,

The gases formed during combustion were drawn through the train by suction.
An aspirator was used for this purpose. One-fifth of a gram was weighed into a
porcelain boat. The latter and the coal were placed in a glass tube closed with a
stopper. The absorption tubes were connected, and the boat and sample trans-
ferred to the combustion tube. The first portion of 15 inches was cool, the copper
was at a red heat, and the lead chromate was kept at a dull-red heat. The boat
was placed near the asbestos plug, and the cork connecting the purifying train was
inserted, and the aspiration started with pure oxygen. One burner about 5 inches
back from the boat was turned on, and the aspiration continued until practically
all the moisture was expelled from the sample. The heat was then increased very
gradually until all the volatile matter was driven off. After the carbon was all
burned, as shown by the disappearance of the glow, oxygen was continued for three
or four minutes. After combustion was completed the burners were gradually
turned down and out. About 1200 c.c. of air was then aspirated, and the absorp-
tion bulbs disconnected and weighed.

Nitrogen.—The nitrogen was determined by the regular Kjeldahl method. The
determinations were made in sets of six, the digesting and distilling apparatus
being designed for six flasks.

Fusing Point of Ash.—The requisite quantity of ash for each test was ground
to pass through a 120-mesh sieve. It was then mixed with a small quantity of
water, to which a little gelatine had been added, and then formed into a cone,
14 inch high with §-inch base, by pressing the prepared ash into a mould. Each
cone was carefully dried before being placed in the muffle. The temperature was
tl‘lllea:;ll‘ed by an optical pyrometer at the point when the apex of the cone sank to
the base.

The Calorific Values were determined by an Emerson bomb calorimeter. This
type of apparatus is the most reliable and accurate that can be used in determining
the calorific values. :

Other Determinations and Tests included phosphorus, vanadium in ash,
complete analysis of ash, coal-washing tests, specific gravity, ignition point of
coals, &e.




Chapter VIIL.

"' DEFINITION OF TERMS EMPLOYED IN COAL-MINING.

Many mining terms are applied so loosely and so indifferently that a multi-
plicity of synonymous expressions has come into familiar usage in the naming of
mine-openings and of minerals. In some cases their application is strictly pro-
vincial, in that outside a particular district they are unintelligible to the majority
of people. Again, the terms employed to designate openings in coal mines and the
various operations relating thereto are quite different from those in general use
applied to like openings in metal mines. In consequence of this it has been cou-
sidered advisable to give an explanation of the meanings of terms applied to coal
and coal-mining as generally recognised in Tasmania.

The term *‘ adit '’ is applied to a horizontal opening from the surface by which
a mine is entered. In Tasmania an adit is usually called a ** tunnel,”” though the
latter term is more correctly applied to a horizontal opening through a hill.

The term ‘‘ dip-tunnel "' is applied to an opening from the surface, or from
another mine opening, following the dip of the coal seams or of the strata. In
metal mining such an opening is called an ‘‘ underlay shaft.”

A “ heading "’ is a passage driven with the grain of the coal or along the
line of strike. Headings may be driven from another opening or from the sur-
face. Main headings are used as gangways for haulage to the main opening. Back
headings are frequently driven between main headings for convenience of working.

‘ Strike tunnel '’ is another name for a heading driven along the course of a

seam from the surface.

A ““bord '’ is a passage driven up the slope of the seam from a heading or
gangway, and hence across the grain of the coal. The name ‘‘ cut-through ’ is
applied to a similar passage connecting headings.

A “‘ crosseut "’ is a horizontal passage driven at right angles to the strike of a
seam either from the surface or from one seam to another.

The term ‘ shaft,’”” if not qualified, means a vertical opening started at the
surface. A shaft that follows the inclination of a bed that is not vertical is some-
times called an inclined shaft.

A ““ level "’ consists of all the headings and crosscuts that connect on approxi-
mately the same horizontal plane.




Part III.

The Nomenclature, Character, Composition, and Calorific
Values of Tasmanian Coals.

Chapter 1.

GENERAL STATEMENT OF THE CLASSES OF COAL
REPRESENTED.

. Iv describing the several classes of coal occurring in Tasmania the classifica-
tion as outlined in Chapter VI. will be used.

. In Tasmania coal occurs in the Permo-Carboniferous, Trias-Jura, and the Ter-
tiary systems. The variation in the character and constitution of the several coals
found in these geological systems is so marked that it is possible to predict with
a fair degree of accuracy the kind of coal likely to be found at a given locality.
This will be obvious from the following statement of the kinds of coal occurring in
the various systems:

Permo-Carboniferous—

Greta Coal Measures.

Kerogenites and humic-kerogenites.
Tomago Coal Measures.

Sub-anthracites and non-caking humic,

Trias-Jura—
Sub-anthracites and non-caking humic.

Tertiary—
Brown coals and lignites.

The whole of the coals of Tasmania are embraced by the abovementioned types.

The Trias-Jura coals constitute the greater portion of the coal reserve of Tas-
mania. These non-caking humites, or bituminous coals, as they have been termed,
as explained in Part VI. of this publication, are very suitable for domestic fuel,
and particularly applicable to steam raising in the powdered form. Details as to
their use in these and other directions are given in Part VI.

The sub-anthracite coals are of greater value for domestic and steam-raising
purposes than the non-caking humie.

The kerogenites and humic-kerogenites, which are characteristic of the Greta
coal measures of the Permo-Carboniferous, will find their greatest use and com-
mercial application in the fact that they give oils on distillation. They include
varieties of coal and oil shales known as kerosene shale, pelionite, tasmanite, the
gas and steam coals of Preolenna, and the ordinary so-called bituminous coal of
the Mersey district.




Chapter 11.

-THE GEOGRAPHICAL AND GEOLOGICAL DISTRIBUTION OF
THE SEVERAL CLASSES OF COAL.

(1)—GeoGRAPHICAL DISTRIBUTION.

Sub-Anthracites.—This class of coal in Tasmania is confined to one locality,
namely, the Sandfly-Cygnet area.

Non-Caking Humic.—This class constitutes by far the greatest coal reserve in
Tasmania, and is distributed throughout the East Coast coalfield, extending from
Ben Lomond and Mt. Nicholas to Tasman’s Peninsula, and thence eastwards and
southwards to include the occurrences in the Midlands and Upper Derwent, and
as far south as Catamaran and South-East Cape.

Humic Kerogenites.—These coals are eonfined to the northern end of the
island, especially Preolenna, Mersey, and Barn Bluff.

Kerogenites.—These, again, are confined to the northern end of the island,
and up to the present have been found at Preolenna, Mersey, Barn Bluff, Karoola,
and Quamby Bluff.

Brown Coals and Lignites.—These are distributed over various parts of the
i1sland, being most largely developed in the Launceston Tertiary basin, extending
from Ross to the mouth of the River Tamar. They also occur on the north-west
coast, underlying basalt; at Macquarie Harbour, fringing the sea-shore on the
north side of the Harbour; in the Upper Derwent, at Lawrenny, at Macquarie
Plains, and in the Waratah district.

(2)—GeoLocicaL DisTRIBUTION.

Sub-anthracites.—The sub-anthracite coals of the Sandfly-Cygnet district are
contained in two geological systems. That at Mt. Cygnet characterises the Tomago
coal measures of the Permo-Carboniferous as developed in that area. The sub-
anthracites of Sandfly, on the other hand, represent the partial anthracitation of
the normal non-caking humic coals of the Trias-Jura coal measures.

Non-Caking Hwmites.—This class of coal is characteristic of the Trias-Jura
coal measures throughout Tasmania, but coals belonging to this class are also
developed in the Tomago coal measures at Mt. Pelion and at Preclenna.

I?’giogcnitea and Humic Kerogenites are wholly confined to the Greta coal
measures of the Permo-Carboniferous.

Lignites and Brown Coals are confined to beds of Tertiary,age in Tasmania.




Chapter IIl1.

TABLE SHOWING CHARACTER, ANALYSES, AND HEATING
VALUE OF COAL SAMPLES.

The following table is a complete statement of the present state of knowledge which has resulted fram the recent investiga-
tion as to the character, analyses and heating values of Tasmanian coals. The locations of the coal seams are shown on the
table, the samples having been taken in the manner indieated in Chapter V., Part IT. The calorific values and complete ultimate
analyses and the specific gravity were only determined on samples which were determined to be generally representative of the
class of coal in each particular distriet.

TasLe [.—CHARrACTER, ANALYSES, aND HEAT Varuks oF CoAL SAMPLES.

i | Proximate. Ultimate. Heat Values. ‘E'
1] | SR | o - PN e ber |
£°g | or Locality o ature of Coal Ly S] A . 5 : . = £ Fgdq |2 3
LR M PAB TR RECR I S TEa S S B R I
AN 27| 38| 85| 4 | 2 |2%| 5 |'E | B | & 485 |8°A| 8
VI - =3 | 3 | RO < = | = < =] = sl il T s &
| Ft v
43 | 819 | Cardiff ......... Non-caking Humic| 3-20 | 28-98 | 48-90 | 18-92 | 0°56 | ... L
43 | 320 | Cardiff ......... a - 4+30 | 27:08 | 51°42 | 17°20 | 0:47 | ... Lo B
48 | 822 | Cardiff ......... = - 3-88 | 26-70 | 5051 | 18:91 | 0°60 | 4°46 | 55°08 | 19-77 | 1-23 | 5486 | 9874 | 10°20 | 1-37
43 | 323 | Jubilee ........| o 5°00 | 22°18 | 5051 | 22:31 | 0°40 | ... o o Al A £ o . -
43 | 825 | Jubilee ......... i b 3-92 | 28:52 | 47-46 | 20°10 | 0-60 | 450 | 55°69 | 17-7s | 1:33 | 5363 | 0653 9-98 | 1-47
42 | 382 | Cornwall ...... i e 8:72 | 2316 | 56-76 | 16-36 | 0-41 | ... el A
42 | 383 Cornwall .....| " 3:00 [ 24:80 | 55°75 | 16-45 | 0-38 | ... :
41 | 384 | Mt. Nicholas...| o 4-40 | 27:78 | 46-01 | 21-81 | 0-44 i
41 | 385 | Mt. Nicholas...| i 4-20 | 26-64 | 45:96 | 23-20 | 0°40 | ...
43 | 386 | Silkstone ...... . = 3:14 | 19:02 | 56:86 | 2148 | 0-45 | 4°21 | 57°24 | 15-49 | 1 13 | 5486 | 9874 | 10°20 | 1-51
43 | 387 | Silkstone ... w | 4°90 | 23-38 | 51-44 | 20°28 | 0°33 | . 3 3 g BR VR
43 | 888 | Silkstone ...... = 2 3-30 | 23-48 | 4852 | 24-70 | 0°48 % o 5
52 | 492 | Fingal ...l 5 2:70 | 26-82 | 48-18 | 22°30 | 0°03 : |
52 + 493 | Fingal .. s 5 2-40 | 26-10 | 48-29 | 23-21 | 0°37 = ... Bapos 125,
52 | 494 | Fingal b 5 100 | 24:00 | 48-80 | 26-20 | 024 | 3°85 | 57°83 | 10-80 | 1-08 | 5068 | 9122 = 9-43
52 | 495 | Fingal & i 2:54 | 26:36 | 42-00 | 20-10 | 0-41 | ... e T
513 | Fingal ......... i 4 4-69 | 27-81 | 52°80 | 15-20 | 0+50 | ... L

8¢
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200 | 519 | York Plains...| 5 1°80 | 13°28 | 57-32 | 27°60 | 0°46 | ...
200 | 520 | York Plains...| . 1°19 | 1355 | 60-74 | 24-52 | 0-48 | 3-34 | 57-68 | 1280 | 1°18 | 5732 [10,817 | 10°66 | ...
151 | 114 | Bruny Islund | % 5 3-40 | 10°60 | 66:50 | 1950 | 0-31 | 3-04 | 58-14 | 17-92 | 1-09 | 5437 | 9786 | 10-12 | ...
59 | 411 | Dalmayne.....| oY B4 (- e B () e g o) Mg sl (e ol T
59 | 412 | Dalmayne...... = > 3:56 | 21-14 | 54°76 | 20°54 | 0-41 | 4-17 | 52°50 | 21-47 | 0-01 | 5240 | 9431 9-75 | 168
59 | 413 | Dalmayne......| = 4-81 | 20-47 | 50°53 | 24-19 | 0°41 | ... BT e ) ]
59 | 414 | Dalmayne...... o ) 4:50 | 18-68 | 51-40 | 25-42 | 0°33 | ...
50 | 415 | Dalmayne...... . " 510 | 1852 | 49-04 | 27-34 | 0°34 | 3-94 | 49-06 | 18-42 | 0-90 | 5191 | 9243 | 9:55 | ...
92 | 416 | Steep Creek ... " % 5°80 | 23-42 | 41°58 | 20°20 | 0-44 | ... &
75 | 417 | Douglas River | 2 340 | 24-08 | 42°22 3030 | 048 | 4-11 | 49-49 | 14-56 | 1-06 | 4722 | 8500 | 8-79 | 1-44
75 | 418 | Douglas River | . 496 | 23-58 | 48-51 23-65 | 0-56 | 4-24 | 54-00 | 18°51 | 1-04 | 5314 | 9564 | 9-89 | 1-41
80 | 419 | Denison River " » 4°40 | 24°80 | 53°50 | 17°30 | 0°62 | 4-36 | 60-66 | 16-83 | 123 | 5707 | 10,273 | 10°62 | 1-46
157 | 427 | Hastings ...... " " 2:76 | 2246 | 5390 2088 | 062 | ...
157 | 428 | Hastings ...... iy s 8:08 | 22-70 | 52-22  22:00 | 0°44 | 4-58 | 57-68 | 14-14 | 1°16 | 5585 | 9963 | 10-30 | 131
155 | 429 | Strathblane ... . - 7:94 | 21°48 | 5012 | 20°46 | 0°48 | 4°43 | 53-94 | 19-67 | 109 | 5215 | 9417 | 9-73 | 1'40
164 | 480 | Catamaran ... " 346 | 2200 | 5884 | 15°70 | 0-44 | ...
433 | Sandfly ......... o v 10-32 | 18°54 | 48-64 | 22°50 | 0°52 | ...
132 | 484 | Sandfly ......... s " 3-40 | 24°49 | 49-19 | 22 92 | 063 | 4-28 | 48-81 | 22-25 | 1-11 | 5609 |10,096 | 10-44
133 | 435 | Sundfly ......... G ,, 332 | 22-34 | 49-44 [ 2490 | 0°49 | ...
1856 | 436 | Sandfly ......... " 2 2:90 | 17:46 | 60°88 | 1876 | 0°41 | 4-21 | 60°68 | 14°64 | 1-30 | 6101 | 10,881 | 11-35 | 150
136 | 437 | Sandfly ......... Sub-anthracite 3:10 | 9°42 | 63:50 | 23°98 | 0°45 | ... £
186 | 488 | Sundfly ......... » 9 2:92 | 8:00 | 62:72 | 26°36 | 059 | 3:33 | 56°78 | 11:94 | 1-05 | 5732 | 10,317 | 10°66 "
134 | 439 | Sandfly ......... Non-caking Humic| 664 | 1628 | 45-78 | 8130 | 0-26 | ... 4
183 | 440 | Sandfly ......... % 5 5°38 | 21-72 | 45-90 | 27-00 | 0°44 &
185 | 441 | Sandfly ......... " " 246 | 13-18 | 63-86 | 20-50 | 0-42 i
442 | Sandfly ......... g & 7-40 | 12-78 | 87-72 | 42°10 | 0°29
197 | 443 |Sandfly ........| v 6:34 | 15-10 | 62-66 15°90 | 0-61 A
137 | 444 | Sandfly ......... Sub-anthracite 2:96 | 7-76 | 59-64 | 29-64 | 0°60 4
134 | 445 | Sandfly ......... Non-caking Humic| 2:94 | 19-22 | 57-24 | 20-60 | 0-42 3
122 | 446 | Premaydena...| ¥ 520 | 7-58 | 48-72 | 4850 | 0-42 ; : &
157 | 462 | Hastings ...... " ,, 2:96 | 2028 | 50°54 | 26:22 | 0-41 | ...
163 | 464 | Catamaran ... » " 2:04 | 23-34 | 61°66 | 12:96 0-51 | 4-28 | 62.59 | 18-42 | 129 | 6740 | 12,133 | 1254 | 1'32
165 | 465 | Catamaran " < 2-16 | 24-30 | 62-08 | 1146 | 0°56 | ... wo | oo Ul s .
143 | 478 | Mt. Cyguet ...| Sub-anthracite 110 | 10+86 | 66°04 ' 22-50 | 0-41 | 3-46 | 6480 | 7-46 | 1-37 | 6298 | 11,336 11-72 | 1:62
144 | 4781 Mt. Cygnet ... o @ 1-80 | 10°70 | 64°50 | 2320 | 0+50 | ... - S -
145 | 479 | Mt. Cyguet ...| Non-caking Humic | 450 | 1238 | 63-94 | 19:18 | 0-44 ' A 5
145 | 480 | Mt. Cyguet ...| Sub-anthracite 1-10 | 868 | 72°68 | 17-64 | 0-57 aee ohs =
121 481 | Tusman Penin. | Non-caking Humic| 8-42 | 11-08 | 62:88 | 22:62 | 041 | 3-32 | 60-52 | 11°81 | 1 *32 | 5683 | 10,229 | 10-57
146 | 482 | Cygvet ......... Sub-anthracite 3448 | 10-60 | 66:66 | 19-26 | 0°70 | ... A 2
116 | 494 | Buckland ...... Non-caking Humic 1156 | 24-62 | 46-34 | 1748 0-89 | 4-06 | 46°64 | 30-34 | 109 | 5043 9077 | 9-38
116 | 495 | Buckland ......[ = 936 | 22:02 | 19-52 | 49-10 | 0°34 | .. i i R,
496 | Mountain River| Caking Humie 1-42 | 24-48 | 60-70 | 18-40 | 0°34 | . - i
497 | Buckland ...... Non-caking Humic | 468 | 15-26 | 35:34 | 4472 | 0-44 a .




TasLe 1.—Cuaracrer, ANaLyses, anp Hrar Varurs or Coar SampLrs—continued.

. Proximatie. Ultimate. i Heat Values. .‘E‘
-gﬁ Name of Min: = YA ST { é
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2] $0 || JRpommn. 2099 | g8 | . |21 |ég| 5| E| B! £ SE*E R
= " — = = s &
g3 s |27 | &% | § |4 || & & |2 |8 |EE5|& & &
117 | 498 | Buckland ......| Non-caking Humic | 3-58 | 16-00 | 69°24 | 1118 | 0°58 ' 3
117 | 499 | Buckland ...... o - 3:24 | 16°30 | 4264 | 37°82 | 0-42 | ...
116 | 512 | Buckland ...... 5 = 2:23 | 23°65 | 62:98 | 11°19 | 0:59 | .. : 5 b “
189 | 516 | Colebrook ....... - 8:12 | 2210 | 84°44 | 85°34 | 0°56 | ... " o
195 | 517  Bagdad ......... o » 18:46 | 23:74 | 23°86 | 83-94 | 0:82 | ... .
71 | 624 |Seymour .....| o 3:14 | 2291 | 50°55 | 23-40 | 0-56 | 4-38 | 47-84 [ 22°74 | 1-18 | 5510 | 0919 | 10-25
71 | 625 | Seymour ...... " » 314 | 19:10 | 49°86 | 27°90 | 0°49 | ... " .t v o
71 | 626 |Seymour .....| " 8-14°( 26°40 | 54°34 | 1612 | 0.50 | .. | .. 3 : ¥
41 | 627 | Mt. Nicholas..., ., s 4°54 | 2752 | 50°04 | 17-90 | 0°45 | ... :
41 | 628 | Mt. Nicholas.. . % 4-88 | 26°82 | 47°68 | 20°62 | 0-48 | 4-46 | 50°50 | 22-75 | 1-10 | 5412 | 9742 | 10-07
42 | 629 | Cornwall ...... - i 3:80 | 21°74 | 5438 | 20-18 | 0°36 | 4-02 | 58:63 | 15-66 | . *1b | HH60 | 10,007 | 1094
42 | 680 | Cornwall ...... - " 3-98 | 22-48 | 55-22 | 18-82 | 0-36 w e :
207 | 684 | Mt. Christie ...| S 2:74 | 23-40 | 55°20 | 18-66 | 0-45 ; e :
208 | 685 | Mt. Christie ... 5 ¥ 2:86 | 2134 | 49°64 ' 26-16 | 0°45 | ... . . |
211 | 686 | Mt. Christie ... b o 15:08 | 2550 | 42:50 | 1692 | 0°27 | ... : ok o .
211 | 687 | Mt. Christie ... e o 14-50 | 24°20 | 38-84 | 22-46 | 0°27 | ... o R T
210 | 688 | Mt. Christie .. = - 1-68 | 20-32 | 53°28 | 24-72 | 0-46 | 4-40 | 56°92 | 1280 | 1-10 | 5806 |10,450 | 1080
210 | 689 | Mt. Christie ...| ,, = 1-78 | 1982 | 50°34  28-06 | 049 | ... . B, (R e
211 | 690 | Mt. Christie ... 7 3 196 | 24:04 | 44°26 | 29-74 | 0°66 | ... . posiji|r oy
212 | 691 | Brambletye ... Caking Humic | 2-46 | 28-66 | 56-78 | 12-10 |0°75 | ... | . | . | o | o
213 | 692 | Ben Lomond...| Non-caking Humic | 2-38 | 2068 | 46-58 | 30-36 | 0:45 | ... ¥ey . e
214 | 698 | Merrywood ... - 266 | 25:10 | 53-88 | 18-36 | 0-44 | 4°50 | 5776 | 1769 | 1-16 | 6052 | 10,893 | 11-26
96 | 745 | Mt. Paul ...... " v 1-58 | 15:82 | 4032 | 8378 | 0°87 | ...
96 | 746 | Mt. Puul ...... i . 1°00 | 2080 | 51°74 | 26-46°| 0-44 | 4:06 | 56-51 | 11-60 | 0-93 | 5535 | 0063 | 10-80
284 | 7567 | Preolenny...... Humic Kerogenite | 152 | 8246 ' 5280 | 18:72 | 5°87 | 5°30 | 65°34 | 8'16 | 1'61 | 6780 | 12,204 | 12-62
230 | 480 | George Town | Sub-Humite 9:04 | 35°76 | 46-52 | 8-68 | 0°67 . . o &
230 | 481 | George Town o 11-30 | 3280 | 49-46 | 6-44 | 063 | ...
223 | 152 | INlumatha ...... Humie Rerognnite 13:58 | 86°28 | 45°30 | 4-°84 | 4°30 | 6°83 | 65°02 | 18:05 | 0°87 | 6142 | 11,056 | 11°43
223 | 168 | Spreyton ...... ‘ o w (1342 | 85-06 | 46-88 | 464 | 4:04 | 6-13 | 58-03 | 26-22 | 0-94 | 5950 | 10,711 | 11-08

b




Part 1V.

Detailed Descriptions of the Coalfields of Tasmania.

Chapter 1.
THE MOUNT NICHOLAS - FINGAL - DALMAYNE COALFIELD.

(1)>-Mount Ni1CHOLAS AREA.
A.—Location and Extent.

The district known as the Mt. Nicholas coalfield occupies about 50 square miles
of country, situated in the north-eastern portion of Tasmania. The nearest town-
ship to the area is St. Marys from which the area extends in a north-westerly
direction for a distance of from 7 to 8 miles. The Mt. Nicholas Range occupies a
central position in the area, and is in the form of a fairly high narrow ridge, with
a general direction from north-east to south-west.

The main coal mines have their worki and leases on the southern fall of
this range, and are situated at an altitude of from 600 to 900 feet above the general
level of the Break o' Day Plain, which covers the whole of the southern portion
of the area, at an average altitude of, approximately, 800 feet above the sea.

B.—A ceess.

Access to this area from the main centres is gained by means of the Fingal
Railway, which leaves the main Hobart to Launceston Railway at Conara, and runs
in a general north-easterly direction to St. Marys. The distances, by rail, of
St. Marys from Hobart and Launceston are 145 miles and 82 miles respectively.
The mine workings are situated from 2} to 5 miles nearer the main centres than is
St. Marys. Sidings and branch lines have been constructed.for the two chief mines
of the area, and these sidings have been extended as far as the screening plants of
each mine, where the coal is loaded direct into the railway trucks. From the
tunnel mouth the coal is transported to the screens, a distance in each case of,
approximately, 1 mile, by means of a self-acting ground tramway. The difference
in altitude (600 feet) between the tunnel mouth and the screens ensures the proper
working of the tramway, the full skips, acting under gravity, providing the power
necessary to return the empty skips to the mine.

C.—Previous Reports.

In 1883 Chas. Gould submitted a report on the Fingal and East Coast Coal-
field, in which he discussed what are now known as the Fingal and Mt. Nicholas
Coalfields. In the Mt. Nicholas area only one seam was discussed.

In the same year a short report was published dealing with the suitability of
the Mt. Nicholas coal for railway purposes, and giving the results of tests carried
out on the Main Line Railway. These tests were supervised by the manager of the
railway, who reported favourably.

In a report, “ The Coal Seams at Thorndale, near Thompson’s Marshes and
the Jubilee Mine near St. Marys,”” W. H. Twelvetrees, in 1901, dealt with
the mining oprations being carried out at this mine, and a discussion as to quantit;
and quality 1s given. Mention is made in this report of Gould’s Fault, whic
traverses Gardiner Creek in a general axial direction. A tunmnel 180 feet in length
was practically the only work that had been performed up to that date.

No later reports on this area are at present available, but details of the strata
passed through by the diamond drill are on record. These bores have been put
down to the south of this area, but have been useful in arriving at conclusions as




32

to the probable extent of the various strata. The stratigraphical succession has
been more clearly indicated as a result of them.

D.—Topography.
(1)—General Desecription.

The Break o' Day Plain, a plain of denudation, occupies the whole of the area
between the Mt. Nicholas Range and the Fingal Range. The only irregularity
in this plain is caused by the presence of the Break o’ Day River, flowing in a west-
erly direction from St. Marys, till it junctions with the South Esk River in the
vicinity of Fingal.

The Mt. Nicholas Range rises, more or less abruptly, from the northern edge
of this plain to a height of from 2500 to 2800 feet above the sea, and from 1700 to
2000 feet above the general level of the plain. The range has a general trend from
north-east to south-west, and is in the form of a comparatively narrow ridge of
Trias-Jura sediments, capped by a diabase sill, the remnants of which rise
abruptly, as massive columns, from the underlying sandstones. The Trias-Jura
strata occur on both the northern and southern falls of the range, and fairly good
sections of these strata are to be seen in the many small cliff faces which occur. The
range forms a divide between a number of small watercourses, some of which flow
nurthward to finally empty themselves into the Scamander River; whilst the
remainder have a southerly course, and flow into the Break o’ Day River.

The geological structure has affected the topography to a certain extent. The
dip of the strata, being towards the south, gives the southern fall of the range a
less abrupt outline than the northern fall. A greater number of streams flow in a
scutherly direction than flow towards the north. The northerly streams, flowing
against the dip of the strata, have as a general rule worn more pronounced courses
than the southern streams.

The southern streams, almost without exception, have at their sources a spring
receiving their waters from the more or less porous sandstones of the range. That
this does not apply in the case of the northern streams is significant in that it lends
support to the theory that the diabase capping is in the form of a sill, and does
not occur as a transgressive mass. .

(2)—Relation to Mining.

The problems of mining in the Mt. Nicholas Range have been of the simplest
character, due to the relatively vouthful topography of the area. The various coal
outerops have been located in creek beds or in cliff faces at altitudes varying up to,
approximately, 1300 .feet above the level of the plain. The chief outerops are
found at from 600 to 900 feet above the plain. The low angle (3°) at which the
seams are found to dip, enables the adit system of mining to be applied in every
case in the range. This method has been adopted, and the altitude above the plain
at which the main seams are found to oceur, coupled with the high relief of the
range, enables the coal to be delivered to the plain by means of self-acting ground
tramways.

E.—Geology.
(1)—Geological Map.
The geological map of the Mt. Nicholas area is included on the general geo-
logical sketch map of the Mt. Nicholas-Fingal-Dalmayne Coalfield (Plate V.).
(2)—The Permo-Carboniferous-Trias Jura Section.

The geological systems represented in the Mt. Nicholas area range from
Cambro-Ordovician to Recent. In the eastern portion of the area there is a fairly
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extensive occurrence of Cambro-Ordovician slates extending along a general north-
west to south-east line, in the immediate vicinity of St. Marys. On the extreme
north-east corner of the area these same strata are again met with. Extensive
intrusions of granite into the Cambro-Ordovician strata have taken place, and at
the present time granite is found to occur to the east of the slates, and is now found
as a continuous mass extending from the eastern boundary of St. Marys township
almost to the eastern coastline.

On these granites and slates have been deposited the Permo-Carboniferous
strata which are found to outcrop on both the eastern and western boundaries of
the area. In the central portion of the area the Permo-Carboniferous strata are
not in evidence because of trough faulting. Except in close proximity to fault-
lines, the dip of the Permo-Carboniferous strata is fairly constant, and varies from
horizontal to, approximately, 3° towards the south.

Two bores were put down in this area into the Permo-Carboniferous rocks
on the Harefield and Killymoon Estates. The details of the strata passed through
are as follow:—

Harefield Bore.—Situated on Guy Ransom’s property at Harefield, 3} miles
from St. Marys:—

Strata, | Thickness. | Total Depth.
|

| ft. in. £1°% 3n.
Surface shaft, clay and drift ............coovreeiiierenieniieeiiiens. B9 9 0
Eurfuce shaft, sandstone . 7 0 16 0
T T e R e e B s A e e 16 6 32 6
T e e S B e T s TR ReAT } 0 6 33 0
Caalaaulibandiol Bhale T o0 0 Rl e L [ 4 4 37 4
gﬁ:ll ........................ T e A S SRR S { 1 3 38 7
S AL SO LG oM AR LU B [ 2 1 40 8
Sandstone with thin coul BRBMS Gl e i e L e toaas)s 128 6 70 2
Eﬂndamne an'l shale .. yorxtoptalsoaararal wiabudr oy s dat s voARE | VLY 95 1
DI 20 o d ormerni iy i i s B opehie” SRR BT a5 4 VP S P T 1 8 96 9
Bands of cluy, sandstones and conl .......oeeenreeiiiiiiieeiiiiiieennann. 1 10 98 7
T AR L NG o - 5 L 1 B L IR 18 0 116 7
i AR PRSP N ol T SIS TSEY 3L ST oy (R S B 7 6 124 1
‘Sjandutone ........................................................................ 3 2 127 3
............................. IS T P R g S e S T 2 9 130 0
Black und blue shale and fireclay ......... ey (B TR 152 6
g:n(cilstone R MBIIR o b ot e s 1 3 D R A e B S OR T R NS 25 4 177 10
udgtone B e T T T T IO R T o 16 6 194 4
Shale and ﬂrechy ............................................................. 15 ' 209 ‘4
SundstomeseRale Bl $ORIF. 3 IOl Ll L e 71 2 280 6
Conglomerate and hard blue mudstone.............ocoeeviiiiiiiiunn... 19 (i} 300 0
Blue shule............... ..|] 68 0 363 0
(‘anglomamte i ek i 2 0 865 0
(5T e TP VO S el e T S L 6 6 371 6
Greenish: ANABEOIe. . ., ixssveniih  rafikes seimmisarasismenadhe thovs sl d 12 0 383 6
Fossiliferovs limestone ............ ...coee seveees S evenrr e S 28 6 412 0
Limestone and conglomerate.......ceeueiuiiiniesiiineiieieicinnnne gasel 81 . 3 443 3
b T LR S ey UL 86 3 520 6
g T R . S o T AL R 10 @6 540 0O
Sandstone and shale ..................ccceevene TS o LR RN 28 2 568 2
SanEREPne o7 Ul SR S R B i a R AT 28 10 597 0
800:Flommte, shate; and sandstone.. . i iiiisniassss seee. 34 9 631 9
....................... R G TN By <l s daries s vwr 6y phin s sush s palenn e 1 ] 632 9
ili?bnletnnd T e R S R Ny 21 0 653 9
g R S R S SR U G T S R SR e i 15 0 668 9
Sundstone and conglomera.te.. 26 9 695 6
Sandstone w1th soft slate .. 11 6 707 0
Slate .. A SR L TS I RO T ST i F R 17 10 724 10
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This bore was put down from an altitude of, approximately, 900 feet above the
sea, and is situated a few chains to the west of the bank of the northern branch
of the Break o’ Day River, and close to its junction with the main stream.

Killymoon Bore.—The record of the Killymoon bore shows the following sue-
cession : —

Strata. | Thickness. } Total Depth.
| |
|t in ft. in.
Surface shaft ........ SOOI s e N Sty e i 12 6 | 12 6
Surface soil and drift . 27 3 39 9
Shale showing fossils W =il S TR
Hard shale ..... 57 3 1905 0
Conglomerate .. 4 0 124 0
Hard BOestone ........ciiiviseeisevinsanises 182 11 256 11
Shaly mudstone with seams of curbonate 18 1 275 0
Ha.rt{ shaly mudstone ................ 7 1 | 282 1
Shaly mudstone and conglomerate 16 3 208 4
Hard shaly mudstone ..... 43 8 342 0
Sandstene with coul stains .. 8 0 350 0
Sandstone and conglomerate.. . 89 6 389 6
Sandstone with coal stains........... o 26 0 . 414 6
Sundstone, shale, and conglomera of = S AR U
Conglomerate ..... 82 4 466 0
Black shale ........ 2 3 468 3
Conglomerate ............ccseeeeens Seeat-t BT 500 3
T e e R L S e i et 4 3 504 6

This bore was put down from an altitude of approximately 800 feet above the sea
and has for the most part penetrated Permo-Carboniferous strata only.

Above the Permo-Carboniferous strata have been deposited a thickness of,
approximately, 1200 feet of Trias-Jura sandstones and shales. Capping the Trias-
Jura is to be found from 300 to 500 feet of diabase.

The Permo-Carboniferous Trias-Jura section is fairly constant throughout the
whole of the Mt. Nicholas area. The greatest variation is caused by the appear-
ance on the eastern half of the area of a diabase sill, situated between the Permo-
Carboniferous and Trias-Jura strata. This sill is, approximately, 150 feet in thick-
ness, and on the northern side of the range the baking effect on the overlying
sandstones is evident. The stratified rocks, however, show no appreciable variation
throughout the whole of the area. The typical section is shown in Plate IT.

(3)—The Mode of Occurrence of the Diabase.

The Mt. Nicholas Range has a capping of from 300 to 500 feet thickness of
diabase, extending, except for three small saddles, continuously from one extremity
to the other. This diabase has previously been regarded as occurring in the form
of a dyke. Had this been the case the quantity, and to a great extent the quality,
of the coal in the range would be seriously effected. The evidence collected during
the present investigations tends to show that the diabase occurring on the range
is the remnant of a sill from which the overlying strata have been denuded by the
ordinary agencies.

In three places along the range saddles have been formed as a direct result of
faulting. By this same faulting the diabase has been more or less closely fissured,
and rendered less resistant to weather than that removed from the fault-line.
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Where the faults have crossed the range the diabase has been removed, and the
presence of sandstones revealed. In each of the three saddles the Trias-Jura sand-
stones are found to outerop.

On the eastern end of the range it is possible to trace the sandstones without
interruption from the south to the north side of the range. No diabase is met
during this ascent, though some 800 to 900 feet of the measures are passed over.
Were this diabase int.ruting the strata as a transgressive mass it would also occur
at the saddles, unless the strata originally overlying the diabase had, as a result
of trough-faulting, been faulted down to the level of the saddle. The evidence as
to the faulting in the area does not show the presence of any such trough-faulting.
Trough-faulting, with bounding-faults widely separated, does occur, but between
the bounding-faults an extensive belt of diabase occurs. The saddles are each the
direct result of one fault assisted by the agencies of weathering.

The altitude at which the diabase occurs in situ is difficult to observe definitely;
but where definite observations can be made over any small area, they tend to show
that the lower level of the diabase is fairly constant for each section of the range;
the range being divided into sections by the faulting previously mentioned.

The mining operations of the past 35 years have resulted in the works being
advanced sufficiently far to be within }-mile of the position where diabase would
occur if the mass were transgressive. With a mass as large as that at Mt. Nicho-
las, its effect would be noticed, and its presence probably indicated by the occur-
rence of fine stringers of diabase. The quality of the coal, however, has not varied
in such a way as to indicate the presence of diabase, nor is there any other evidence
in the workings to show the presence of such a mass.

Consideration of the drainage of the area will also tend to support the con-
clusion that the diabase is a sill. By far the greater number of streams in the
area are situated on the southern side of the range. Tn almost every case the south-
flowing streams originate at springs issuing from the Trias-Jura sandstones. The
occurrence of springs on the northern fall of the range is a rarity. The dip of the
strata of the area is at 3° towards the south. There can be no doubt that the
sandstones, being of a more or less porous nature, absorb large quantities of the
water derived from the yearly rainfall. Were the diabase occurring in the form
of a dyke this mass would form an effective barrier to the percolation of water
from the north to the south side of the range. The angle of dip of the strata
is such that the quantity of water collected on the north side would soon be suffi-
cient to produce equilibrium, and the occurrence of springs on the north would
then be expected to be almost as great in extent as on the southern fall. That this
is not the case seems to show that practically the whole of the percolation is
towards the south, and that the whole of the Trias-Jura sandstones are acting as
intake beds for the supply of water to the southern streams. It would seem, there-
fore, that there is no obstruction to the flow of water in a southerly direction, and
that the water passes under the diabase from the north to the south side of the
range.

The investigations were carried out in this area during the wet season, but
even then a great difference in the permanence of the north and south flowing
streams was noticed. Residents of the district confirmed the opinion that the
southern streams enjoyed a greater degree of permanence than the northern. This
can only be explained, as stated above, by the assumption that the diabase of the
range is in the form of a capping to the range, and not as a transgressive mass.

A second occurrence of diabase is to be seen in this area. At an altitude of,
approximately, 1000 feet below the main diabase mass, another body occurs. Sec-
tions of this body are to be seen in two steep gullies to the north of the
range. On the eastern end outcrops of diabase are to be seen at a lower level than
the main mass, whilst in Gardiner Creek, on the southern side of the range, the
diabase is again met at the lower altitude. The metamorphic action of this mass
on the overlying sandstones was noted on both the northern and southern fall of
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the range, and it was also noted that the grits for the most part were the affected
strata. There can be no doubt that this bedy is in the form of a sill situated
between the Permo-Carboniferous and Trias-Jura strata.

(4)—Structure.

(a) Faults.—That the Mt. Nicholas Range has heen subjected to faulting is
shown by an examination of the present workings of the Cornwall and Mt. Nicho-
las mines. A number of minor faults have been passed through, but in no case has
a fault of greater throw than 30 feet been explored by workings. That major faults
do exist is proved by definite breaks in the geological succession at different parts of
the area. The correlation of some of the coal seams has also led to the conclusion
that faulting of a major character has also taken place.

At the eastern end of the area, in Gardiner Creek, an example of faulting
oveurs. The Permo-Carboniferous mudstones have here been lowered as the result
of faulting, until at present they are below the altitude at which the Cambro-
Ordovician slates are encountered. A measure of this fault can be obtained by
consideration of the coal seams at the Cardiff and Jubilee mines. The difference
in altitude between the two mines is 300 feet, and an examination of the seams in
detail has shown that these two mines are operating on one and the same seam. 1In
a short crosscut to the westward from the present Cardiff tunnel this fault has
actually been cut, whilst it was reported that the former workings were abandoned
after meeting it. It has been proved to have a throw of at least 75 feet, for a
winze was put down that depth in the former workings. The direction of this
fault coincides with the direction of Gardiner Creek valley, and has a downthrow
westward of approximately 300 feet.

This fault was mentioned by W. H. Twelvetrees in his report of 1901, and
is 1eferred to by the name of Gould Fault.

Gould Fault can be traced for some distance along Gardiner Creek, until
it meets the Cornwall Fault, of which the throw is again towards the westward,
and is, approximately, 200 feet in magnitude. The Cornwall Fault crosses the
Mt. Nicholas Range at the saddle between the Jubilee and Cornwall Mines, and
passes in a general south-easterly direction to a point a little further south than
the township of Gray. South of its junction with Gould Fault the Cornwall Fault
has a throw approximating 500 feet, but as it passes in a southerly direction the
throw becomes less, and south of Gray it measures again approximately 200 feet.

A third major fault has been proved on the western side of the range. At a
position between the Mt. Nicholas and Silkstone Mines a series of shallow bores were
put down to search for coal. No coal was met, and, as a total depth of over
300 feet of boring was completed, a fault must exist, otherwise coal would have
been revealed in some of these bores.

From two tunnels driven at points on the line of this fault it was proved that
its throw was approximately 200 feet. The two tunnels, differing in altitude by
200 feet, were both driven on the same seam. A saddle also exists between the
two mines, and it is at this saddle that the fault crosses the range. This fault—
the Silkstone—has a direction roughly parallel to that of the Cornwall Fault.

Correlation of the seams has shown that the workings of each of the five mines
on the range have been driven on the one seam. The workings from east to west
of the range are situated at the following altitudes above sea-level :—Cardiff, 1950
feet; Jubilee, 1650 feet; Cornwall, 1450 feet; Mt, Nicholas, 1400 feet; and Silkstone,
1500 feet. The differences between these altitudes are also a measure of the throws
of the major faults, with the exception of the Silkstone Fault This fault has been
proven to be 200 feet in magnitude. The difference in altitude of the mines is only
100 feet, so that an additional major fault of at least 100 feet magnitude has to be
assumed to exist between Mt. Nicholas and Silkstone. The above are the only major
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faults of the area that have been proved to exist, and in direction they are in

~general meridional. No transverse faulting has been proved, and the various

geological features can all be explained without assuming their presence.

The mine plans show that minor faulting has occurred to a great extent, caus-
ing trouble in the working of the seam. No very large minor faults have so far
been passed, the largest shown on either of the plans being 12 feet. In direction
the majority of these agrees with that of the major faults, but there are a few which
have a transverse direction.

(b) Dip of Coal Seams.—Slight variations in the dip of the Trias-Jura strata of
the Mt. Nicholas Range do occur, but in general it may be regarded as being 3°
towards the south. Where variations in dip occur they can as a general rule be
attributed to the proximity of faulting. A dip of 9° to the south-west is the
greatest angle of dip recorded in the area.

Slight rolls in both the roof and the floor of some of the seams are found, but
the area is comparatively free from occurrences of this nature.

(5)—Coal Seams Represented in the Area.

The task of correlation of the seams of the area has been comparatively simple.
Variations have occurred in the several seams, both as regards thickness and alti-
tude. The larger variations in altitude of each portion of the many seams has
been accounted for in practically every case by the presence of the major faults
already discussed. Slight variations are due in most cases to minor faulting,
together with the dip’ of the seam. Slight rolls in the strata may be responsible
for some of the variations in thickness of seams. The thickness of the smallest
seam recorded in the area is 8 inches, whilst that of the thickest seam is 17 feet 5
inches. Considerable variation in thickness of individual seams is also found.
In the case of the Mt. Nicholas mine, the seam that is now being worked
has a thickness of approximately 6 feet, whereas when first met it was 16 feet in
thickness. Thickness of seam could therefore not be relied upon to any great
extent for purposes of correlation. Certain seams throughout short distances show
constant characteristics, which have been useful for purposes of correlation. The
prevalence of a stratum of shale throughout practically the whole length of the
range has been extremely useful in correlating the outerops of at least one seam.
The five mines at present operating in this district are all working the one seam,
viz., the Delta seam. TIn every case the stratum of shale immediately underlies
this seam, whilst a sandstone reof is the rule. The seam as shown in the different
workings varies in thickness, and in places a few inches of clod occurs between the
coal and the sandstone roof. The clod is found to be variable both as to thickness
and accurrence. The stratum of shale underlying the seam is also found to vary
corsiderably in thickness, and has been found to thicken sufficiently to eliminate
the lower seam over a short distance along the range. The average thickness of this
stratum is about 10 feet, but in places a thickness of 35 feet has been proved to
exist.

Immediately below the shale stratum the Eta seam is met, and is as permanent
as the main or Delta seam. Variation in thickness is again characteristic, and the
seam has been shown to actually peter out towards the eastern portion of the area.
On the extreme east, however, it again reappears. The maximum thickness
recorded for this seam is 5 feet 4 inches.

There can be no doubt as to the identification of these two seams over the
greater portion of the area, and their positions have been used as datum points
for the correlation of the remaining seams. Littla difficulty has been experienced
in correlating the various outerops, worked or unworked, that have been located,
and the conclusion has been reached that the eight seams of coal exist throughout
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the greater portion of the Mt. Nicholas Range area. Only one of these seams has
been exploited to any great extent. Two ﬁlera have been worked sufficiently to
enable sections of the seams to be recorded.

The limited amount of prospecting carried out in the area has not exposed
the full thickness of the lowest seam of the series.

The full thickness of the Tota seam has been exposed on the northern fall of the
western end of the range on Mr. B. H. Whittie’s lease. This was the only position
where a section of this seam was available, the measurements being as follows:—

Sandstone roof.
18 inches clod.
3 inches dull coal.

27 inches  good bright coal.
2 inches  black stone band.
6 inches hard stony coal.
14 inch  white band.

71 inches coal.

Sandstone floor,

This seam was sampled, and the analysis is indicated in the table (page 28)
by the registered number 388. The altitude of this seam on the north of the
range is 1515 feet above the sea, while the corresponding outcrop on the southern
fall of the range is at an altitude of 1300 feet above the sea.

The Theta seam occurs on the southern fall of the range at an altitude of
1385 feet above the sea. A short tunnel has been driven on this seam, and shows
a section from roof to floor, as follows: —

Sandstone roof.

2 feet stony coal, free of bands.

44 inches black stone band.

3 feet 1 inch stony ccal, with floating bands.

This seam has also been sampled, and the analysis is indicated in the table under
registered number 386.

The Eta seam has had one or two prospecting tunnels driven on it. Sufficient
work has been done to show that the seam is divided into four sections by clay
partings. The section of this seam is as follows: —

Shale roof.

17 inches poor soft coal.

1} inch white band.
12 inches coal.

2 inches white band.
10 inches stony coal.

2 inches white band.

6 inches soft coal.

3 feet 6 inches shale.

Sandstone.

The tunnels into this seam have not been driven far enough to reach the solid,
unaltered coal. The coal shows signs of weathering, but it is probable that the
two upper sections at least will ultimately be worthy of attention.

The Delta seam is by far the most important. On it all the mines of the
Mt. Nicholas Range are at present operating, with the result that sections have
been obtained in many places from east to west.
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The following sections are sufficient to indicate the nature of the seam, and
will also show the variation in its character from place to place.
At Silkstone the section is as follows:—

Sandstone roof:

6 inches clod.

2 inches shale.

2 inches coal.

Penny band.

4 inches coal.

2 inches band.

31 inches coal.

2 inches blackstone band.
5 inches coal.

1} inches band.

1 inch coal.

9 inches band.

74 inches coal.

31 inches band.

2 feet 10 inches coal, with two small bands near bottom.
Shale floor.

In tu'qe western part of Mt. Nicholas seam, the section is as follows:—

Sandstone roof.

5 inches blackstone.

4 inches shaly band.

18 inches coal.

2 inches blackstone band.
21 inches white band.

2 inches band.

6 inches coal.

6 inches blackstone band.
32 inches coal.

Shale floor.

On the eastern side of the Mt. Nicholas mine the section of the seam is as
follows : — =

Sandstone roof.

11 inches coal.

5 inches band.

2 inches coal.

t-inch band.

5 inches coal.

}-inch band.

8 inches "coal.

1-inch band.

18 inches coal.

3-inch band.

3 inches coal.

}-inch  band.

24 inches shaly coal.

Shale floor.
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The section as shown in the Cornwall Mine is as follows:—

Sandstone roof.
Shale in places.

11 inches coal.

54 inches band (black).
t-inch band.

5} inches coal.
t-inch band.

8 inches poor coal.
24 inches coal.
1-inch band.

24 inches coal.
}-inch band.

22 inches coal.
Shale floor.

The above sections are sufficient to show that a fair amount of agreement exists
between the sections, and indicate that the various mines are undoubtedly working
on the same seams.

Of the Gamma and Beta seams, no sections are available, but of the Alpha
seam the following section was quoted to the writer:—

9 inches coal.

Penny  band.

6 inches bright coal.
24 inches dull coal.

9 inches band.

. 30 inches coal.

4 inches band.

15 inches coal.

36 inches clod.

5 feet coal.

A tunnel was at one time driven on this seam, but at the present time no trace
of it exists. It is improbable that the large thicknesses of coal, as indicated in the
above section, would be free of bands. At an horizon corresponding with the
above the writer observed a very thick seam consisting of alternate bands of coal
and clay. The total thickness was, approximately, 18 feet, but in no case did the
bands of coal exceed 6 inches in thickness, and the clay bands were 1 inch or more.

From the above sections it will be seen that the Theta and Delta seams are cer-
tainly worthy of attention. Tt is expected that the Eta seam will prove of value.
The Tota seam has only been opened at one place, and that is on the northern side
of the range. There is no doubt that when this seam is opened on the southern
fali of the range it will prove to be of fair average quality and thickness. Of the
remaining seams only the outerops have been observed, and no indication as to their
thickness or quality could be obtained.

F.—The Mining Properties.
(1)—The Mt. Nicholas Coal Mining Company, No Liability.

(a) Number and Area of Leases.—This company holds 1659 acres, made up
of the following three leases:—T7000-m, 959 acres; 8036-m, 412 acres; 26-pm, 288
acres. :
These leases are situated on the southern fall of the range at a distance of,
approximately, 4 miles from the township of St. Marys.
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(b) Baxtent and Method of Mining Operations.—The present extensive workings
of the Mt. Nicholas Coal Mining Company are the results of the operations of upwards
of 30 years. The main tunnels have Eeon driven for over half-a-mile, and coal from
10C¢ acres has already been won. For a long time, under the management of the
late J. Birrell, the mine was worked on the long-wall system. In an endeavour to
safeguard the workings the method of operation has been modified, and what is
locally known as the ‘ Step Long-Wall '’ method is used now. In this method
the face takes the form of an irregular curve, with rectangular blocks of coal left
pretruding like a series of steps. It was hoped that these steps would lend addi-
tional support to the faulted roof, but it is doubtful whether any advantage has
been gained. The working face is in faulted country, and the roof is insecure.

(¢) Quality of Coal.—A study of the section of the Mt. Nicholas seam reveals
the presence of a considerable number of bands of varying thickness.  Though
attempts may be made to remove these bands by screening, a considerable amount of
foreign matter is left in the coal as marketed. The samples taken for analysis
represent the grade of the material marketed.

The analyses of the Mt. Nicholas samples are shown on pages 28 and 30 by the
Tegistered numbers 384, 385, 627, 628.

(d) Production.—The following table shows the production of, and the number
of men employed in, the Mt. Nicholas mine during the last 10 years. The figures
in t:; last column show the average yearly output per man during the same
‘period : —

]
Y“B:;ﬂ'ﬁr?l“' _ Tons Raised. | Men Employed. Tons Raised Per Man.
\
= ¢ i |
108E. ciono RIBML.... 30,058 79 8805
1918 ......8:k0%... 28,717 \ 73 3933
1918 ......! TN .. 30,903 65 4754
[ QR B o R 34,177 73 ‘ 468°1
1018 ... R0 i 87,431 ! 79 478°8
19016 ..... TR 30,624 ‘ 78 | 3925
;0] L P . 32,118 ‘ 88 1 364°9
8. ... 00NN .. 20,403 \ 85 3459
I Rl 28,053 ‘ 85 3300
AR ovun iR, 29,882 | 82 3583

The working costs of this mine are not available, but the cost per ton at the
railway siding is from 12s. 6d. to 13s. 6d.

(e) Quantity of Coal Available.—As already pointed out, there are eight seams
in this area. Their total thickness is 16 feet. In the 1300 acres of coal-bearing
land held by the Mt. Nicholas Company there is a total coal reserve of 24,960,000
tons.

(2)—The Cornwall Coal Company.

(@) Number and Area of Leases.—This company is at present operating in the
Mt. Nicholas Range, and leases 1516 acres, consisting of :—6890-m, 269 acres;
7340-m, 150 acres; 6756-m, 1097 acres.

These are to the east of and adjoining the leases of the Mt. Nicholas Company.
About 1100 acres are coal-bearing. '

(b) Extent and Method of Mining Operations.—The tunnels are situated near
the centre of the property, and the workings have been driven in a northerly direc-
tion. The company has been operating for upwards of 30 years, and, approxi-
mately, 80 acres of coal have been removed. The method adopted in the mine is
the Bord and Pillar, and results have shown it to be quite successful. In the
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winning of the coal a fair amount of slack is formed, and most of this is retained
inside the mine as filling behind the timbers. The seam is 6 feet in thickness, and
lends itself admirably to the system adopted. Minor faults are of frequent occur-
renice, and interfere with operations underground. Though these difficulties are
being surmounted the working costs are necessarily increased, and a fair proportion
of the total may be attributed to this cause alone.

(¢) Quality of Coal.—The quality of the coal from the Cornwall mine shows
only a slight variation from that produced by the Mt. Nicholas Company. The
variations are within the limits to be expected in any seam, and continued variation
in the quality may be the means of reversing the present comparative positions in
the table. The analyses of the samples from the Cornwall mine are indicated in the
table (numbers 382, 383, 629, 630, pages 28 and 30), and reveal the presence of the
usual high percentage of ash, with a comparatively low percentage of volatile matter.
These analyses represent the quality of the coal as it is broken in the mine. It is
possible that the quality of the coal placed on the market is not so high as that
indicated in these analyses. The only treatment the coal receives is that of screen-
ing before being placed in the railway trucks. This is dealt with in detail under
Chapter I. of Part VI.

(d) Production.—The following table shows the production of, and the number
of men employed in, the Cornwall mine during the last 10 years. The figures in the

last column show the average yearly output per man employed during the same
period :

Y“;J::::::“b‘:r?ht Tons Raised. | Men Employed. |  Tons Raised per Man.,
1y 1 IR, TR 24,064 70 3437
T 29,458 65 _ 3745
BB ....oodeantind 21,696 ‘ 58 3740
1038 .. GuaEs 24,466 i 66 370°6
BOES .......8: 85 95,470 1 72 14536
1008 ... .2l 22,839 ‘ 61 374-3
AT ..ol 27,681 ‘ 66 419°5
B S | 26,900 76 353-9
1980 o DTS ' 81,456 75 419-5
L P 38,212 82 [ 4460

i |

It is estimated that the cost per ton at the railway siding is from 12s. 6d. to
13s 6d.

(¢) Quantity of Coal Awvailable.—The same number of seams of equal thick-
ness are present in the coal-bearing area held by this company, namely, 1100 acres.
This gives a total reserve of 21,120,000 tons.

(3)—Jubilee Coal Cdmpany.

(a) Number and Area of Leases.—The newly-formed Jubilee Coal Mining Com-
pany are the holders of one lease (number 8718) of 429 acres, situated about 3 miles
due north of St. Marys. This lease comprises portions of those held previously
by the former Jubilee Company, together with the old Cardiff lease. On
both these former properties mining operalions had been carried out to a slight
extent. On the former Jubilee lease there is no apparent reason why operations
should have ceased, but in the Cardiff workings Gould Fault was encountered, and
the workings were abandoned.

(b)Y Extent and Method of Mining Operations.—Upwards of 10 years ago opera-
tions were carried out on both the Jubilee and Cardiff leases. The Cardiff workings
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were opened on the Bord and Pillar system, and work was carried out till Gould
Fault was encountered. A winze was sunk on this fault to a depth of 75 feet with-
out meeting coal.

On the former Jubilee lease a tunnel had been driven for upwards of 400 feet,
whence crosscuts were driven to right and left. No further work was done, but 1t is
probable that the long-wall system would have been chosen to work the mine.

‘What the intentions of the present management are as regards the working of
the mine have not been indicated. The seam, however, is one which would lend
itself in a satisfactory manner to the Bord and Pillar method.

(¢) Quality of Coal.—The quality of the coal from the Jubilee mine shows a
slight variation from that produced from the Cornwall and Mt. Nicholas mines.
Reference to the analyses of the coals from these leases (numbers 319, 320, 322, 323,
325, page 28) shows a slight increase in the percentage of volatile matter. This
inerease in volatile matter is responsible for the slightly better burning qualities of
the Jubilee coal, but whether the quality will be constant is problematical, for with
the natural variation of the seam conditions may alter and the volatile constitu-
ents may fluctuate between limits. It may be safely stated, however, that the
coal of the Mt. Nicholas Range will prove to be of an average quality, with but
little variation from one end of the range to the other. This seam would also lend
itself to washing, for most of the bands would without difficulty be washed away
from the coal, with a consequent reduction of the ash content.

(d) Production.—The works of this company are at present only in the develop-
mental stages, so that the production up to the present time is insignificant.

(e) Quantity of Coal Available.—Of the 429 acres leased by this company, 300
acres are coal-bearing with the full eight seams, and a total thickness of 16 feet as
the average. The coal reserve works out at 5,740,000 tons.

(4)—Silkstone Collieries.

(a) Number and Area of Leases.—Under the heading of the ‘‘ Silkstone Col-
lieries "’ are included those leases at present in the names of G. L. Meredith
and B. H. Whittle. These leases are three in number, two of which are in the
name of G. L. Meredith, and the third in the name of B. H. Whittle. The num-
bers and areas of these leases are as follow:——8049, B. H. Whittle, 320 acres; 8050,
G. L. Meredith, 319 acres; 8158, G. L. Meredith, 320 acres—being a total area of
959 acres. Of these 959 acres, approximately 800 acres will be found to be pro-
ductive for most seams. In the case of the Delta seam an area of 360 acres only has
been allowed, as the result of uncertainty as to the continuance of the seam on
the eastern portion of the lease.

© (b) Extent and Method of Mining Operations.—The mining operations so far
carried out on the Silkstone properties have only been of a prospecting nature. On
the Delta seam three tunnels have been driven upwards of 100 feet each. In two
of these tunnels the full thickness of the seam has been revealed. 1TIn the third
tunnel only 2 ft. 6 in. of the bottom portion of the seam has so far been exposed.

A tunnel has been driven on the Theta seam to a length of about 250 feet.
This seam has shown full thickness throughout the whole distance.

On the Eta seam a few short prospecting tunnels have been driven to prove its
thickness. Solid coal has not in any case yet been reached.

(¢) Quality of Coal.—The quality of the Silkstone coal agrees in every way with
that from the Mt. Nicholas and Cornwall Mines. The seams have been sampled, and
the analyses of the coal are shown by numbers 386, 387, 388, being representative
of Theta, Delta, and Tota seams respectively. The percentage of ash is here, as in
other cases, high, due largely to the presence of the bands occurring in the seams.
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Theta seam is naturally a stony coal, and it is doubtful if the ash content
could be reduced to any great extent by treatment.

(d) Production.—No further production than a few trucks of coal as bulk
samples has taken place from these properties.

(¢) Quantity of Coal Awvailable.—The Delta seam has an average inickness of
4 feet 6 inches over an area of 360 acres in this company’s property. This gives a
reserve of 1,900,000 tons.

The Theta seam averages 4 feet over an area of 800 acres. This constitutes a
<oal reserve of 3,750,000 tons.

The Iota seam, with an average thickness of 2 feet, over 360 acres gives a reserve
of 864,000 tons.

The other seams present have a total thickness of 5 feet as the average, over
800 acres giving a reserve of 4,800,000 tons.

The total coal reserves of the Silkstone Company’s property, therefore, ara
10,450,000 tons.

(G)—Unleased Coal-bearing Area.

(1)—Total Area.

By far the greater portion of the coal-bearing land of the Nicholas Range is
occupied by the various companies operating. A small area of unleased land exists
on the southern fall of the range between the leases at present held by the Jubilee
and Cornwall Companies. The greater portion of the unleased land may be
regarded as a narrow strip of }-mile width stretching from west to east along the
northern boundaries of the various leases. The total area of coal-bearing land at
present unleased is, approximately, 1200 acres, but it is for the most part inacces-
sible, and could only be advantageously exploited by the present companies.

(2)—Number of Seams.

Although prospecting has not been carried out in this area it has been shown
by the outcrops that the full series of eight seams cccur throughout this area. The
positions of these outcrops correspond fairly well in altitude with what would be
expected with an average dip of 39 to the south, and in some cases correlation of
certain outerops can be effected with certainty.

(3)—Quality of Coal.

As the seams on the northern portion of the range have not, so far, been
opened up, it is not possible to arrive at definite conclusions as regards quality.
As the eight seams are evidently present, and as the seams which at present are
operating show only slight variations in quality, it is reasonable to assume that the
continuations of the various seams will also prove themselves to be of the same
average quality as the coal at present being produced.

(4)—Quantity of Coal Available.

Accepting the same number of seams and the same aggregate thickness as for
the other parts of the Mt. Nicholas field, the 1200 acres of unleased area which is
coal-bearing give a coal reserve of 22,960,000 tons.
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Summary of Coal Reserves, Mi. Nicholas Area.

|
Mining Property. Reserve in Theta Seam. | Reserve in Delta Seam, Tt ‘Ress:;tl:sin Ty
Tons. Tons. Tons.

Mount Nicholas ............ 6,240,000 7.800,000 24,960,000
Cornwall Calm). aweidi 5,280,000 6.600,000 21,120,000
dubiled coirandan. sl 1,440,000 1,800,000 5,740,000
BAHESEOnN | covuoivcinivsismin 3,750,000 1,900,000 10,450,000
Unleased Laud ................ 5,760,000 7,200,000 22,960,000
otel. . 22,470,000 25,300,000 85,230,000

|

(2)—FinecAL AREA.

A.—Location and Eaxtent.

Situated to the south and south-west of the Mt. Nicholas area, the southern
boundary of which it adjoins, the Fingal area stretches along the northern slope of
the Fingal Range from the township of Fingal to the township of Gray. The Fin-
gal railway marks the northern boundary of the area, whilst the Dalmayne area lies
immediately to the south-east. Some 80 square miles are included in the area, of
which only a comparatively narrow strip on the southern boundary is coal-bearing.

B.—Access.

The transport facilities for the Fingal area are identical with those of the Mt.
Nicholas area. The Fingal railway will be the means by which the coal from the
whole of this area will be transported to the main centres, and is for all parts com-
paratively easily accessible. As the main workings of the Fingal Range are simi-
larly situated, with respect to the railway, as are the workings of the Mt. Nicho-
las Range, the arrangements for transporting the coal from the mines to the Main
Line will be identical with those employed at present in the northern area. Very
little work has so far been done, but in the event of further operations being under-
taken it is not anticipated that greater difficulties will be met than have already
been overcome in the former area. On the eastern extremity of the Fingal Range
the coal is found at a level generally much lower than on the west, and as the alti-
tude of the surrounding country is slightly greater than on the west, the difficulties
of transport will be more readily overcome. In no place do the main outerops occur
at a greater distance than 3 miles from the Main Line, and over the greater portion
of the area railway sidings could easily be constructed to within a comparatively
short distance of the mines.

C.—Previous Reports.

In 1849 Milligan published, through the Royal Society, a short report dealing
generally with the coal-bearing strata of this area.

In 1888, R. M. Johnston, in ‘‘ The Geology of Tasmania,’’ refers to this area,
basing his conclusions on a report by Selwyn, published in 1855.

In 1887, G. Thureau, F.G.S., published a short report, in which he dealt with
the quantity and the quality of the coal to be derived from the various seams
examined.

A few short reports dealing with tests of coal from this source, and carried out
on the railways, were published in 1883.

Bores have been put down, by means of the diamond-drill, to varying depths,
Though the records do not show the presence of any very extensive coalfield, still
they have been useful in connection with the present geological survey.
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D.—Topography.
(1)—General Description.

The topographical features of this area are in many respects identical with
those of the Mt. Nicholas Range. The Fingal Range rises more or less abruptly from
the southern extremity of the Break o’ Day Plain in much the same way as does
the Nicholas Range. The maximum altitude recorded on the range is 2800 feet
above the sea, at a position about 2} miles south-east of the Fingal township. The
summit of the range is characterised by the presence of a fairly extensive plateau,
extending southwards and eastwards for a considerable distance. Small ridges
occur on the summit, but in no case does their altitude exceed the general level by
more than 200 feet. The general level of the plateau is, approximately, 2500 feet
above the sea :

I'he various streams are characteristic of an area with youthful topography, in
that their descent from the summit is rapid, and small waterfalls and rapids are of
frequent occurrence.

The main streams of the area receive their supply from the flat niarsh couniry
of the summit of the range, and are directly dependent on the rainfall for their

rmanence.

The Break o’ Day River has its source on the eastern end of the range, and as
tributaries to this stream are found the Lightwood Rivulet, Mick’s Creek, and the
Fingal Rivulet. Smaller streams have eroded fairly well-cut courses through the
Trias-Jura strata, and by their means the drainage is completed.

In every case the summit of the range is denoted by the occcurrence of diabase,
and it is to this rock that the rugged appearance is due. .

Between the two ranges the Break o’ Day Plain extends, with an average width
of, approximately, 3 miles. Though covered with alluvium, there is no doubt that
at a very shallow depth beneath the surface the Permo-Carboniferous strata occur,
the plain itself being a plain of denudation, and not, as is generally believed, the
result of transverse trough-faulting.

(2)—Relation to Mining.

The relations existing between the topography and the mining problems in this
area are identical with those prevailing in the Mt. Nicholas Range. The altitude
at which the main coal seams occur is from 700 to 800 feet above the plain, There
is no reason to doubt that the narrow-gauge tramways, as used in the Mt. Nicholas
Range, will not suffice to transport the coal from mine workings to the plain.
On the eastern portion of the area, where the coal is at a much lower altitude, the
ground tramway may possibly be dispensed with, the full-gauge railway being con-
structed to within a very short distance of the workings.

The various outerops of this area have in all cases been located in creek-beds,
being exposed by the weathering action of the streams. They can thus all be worked
by means of adits.

E.—Geology.
(1)—Geological Map.

The geological map of the Fingal area is included in the general geological skeich
map of the Mt. Nicholas-Fingal-Dalmayne Coalfield. The Fingal mineral chart, the
Seymour mineral chart, and the land chart, Cornwall No. 2, have been used with
topographic additions as the base for the geologic mapping.

(2)—The Permo-Carboniferous Trias-Jura Section.

Except on the extremities of the area no other rocks than those of the Trias-Jura
system are met in this area. On the western extremity Permo-Carboniferous lime-
stones are seen at Fingal and further west. About 3 miles to the west of Fingal




|

47

th. Cambro-Ordovician strata occur, and lying unconformably on these the
Permo-Carboniferous limestones occur forming the flanks of the range. The
Trias-Jura strata have here been denuded, and the diabase, of which the greater
part of the range is composed, has been thereby exposed. Towards the east the Trias-
Jura strata appear, showing a gradual thickening eastwards, until the Elephant
Pass is reached, where, as a result of faulting, the Permo-Carboniferous strata are
again in evidence. Over the greater portion of the Break o’ Day Plain the Permo-
Carboniferous strata are concealed by a small thickness of alluvium. A few feet of
Permo-Carboniferous shales are seen lying immediately beneath the Trias-Jura
grits in a small creek crossing Killymoon Estate. The occurrence of these shales
is unique for the northern area, and this point at Killymoon is the only outerop in
the Break o’ Day area.

The section of the Trias-Jura strata agrees very closely with that prevailing in
the Mt. Nicholas area, and, again, may be divided into three sections—the Lower
or Ross sandstones, the Middle or Felspathic sandstones, and the Upper sand-
stones. The thicknesses of the two lower series are in fair agreement with the
thicknesses in the Mt. Nicholas Range, but over a large area the Upper sandstones
have to a great extent been denuded, and varying thicknesses are now exposed.
The Felspathic sandstones are again found to be the only coal-bearing strata of
the range. :

The thicknesses of the various Permo-Carboniferous strata could in no place
be measured, as the basal portions are not exposed. The township of Fingal is built
almost entirely on limestone country, and a thickness of over 80 feet is exposed,
whilst on the eastern extremity of the area, in the vicinity of the township of Gray,
a thickness of over 150 feet is exposed. Duplication of strata as a result of faulting
may have taken place, but there is no doubt that there has been considerable
original variation.

(3)—The Mode of Occurrence of the Diabase.

It has been shown previously that the diabase of the Mt. Nicholas Range is a
sill, the remnants of which are at present capping the range. The conclusions thus
arrived at on scientific grounds coincided witﬁ the general belief. This conception
as regards Mt. Nicholas diabase was, and still is, held by laymen in regard to the
diabase of the Fingal area. For the latter area, however, this is erroneous, for the
diabase is in no way a capping to the sedimentaries, but is in every case transgres-
give with respect to them. Though the actual contact between the sedimentaries
and the diabase can in no place be observed, still, over extensive areas the effect of
the diabase on the strata has been noted by the occurrence of fragments of cherts
or hornstones. The degree to which the strata have been affected varies consider-
ably, and the series from cherts, through quartzites to slightly altered sandstones,
has atgtimes been observed. In no case has the metamorphic action of the diabase
on the coal seams been noted in the Fingal area.

That the diabase is transgressive with respect to the sedimentaries can be seer
in many places in the area, particularly to the westward. In the Fingal Rivulet
the diabase is met, in situ, at an elevation of, approximately, 100 feet above the
township. The rock can then be traced continuously towards the source of the
stream, till an altitude of 2500 feet above the sea is reached. The banks of tne
river are in many places precipitous walls of diabase, reaching a height of over 200
feet. In a branch creek—Waratah Creek—the diabase is again seen, and followed
for some distance, when Trias-Jura strata are met. It is in this creek that some
of the biggest outerops of coal in the area are found, and as the diabase has had
apparently no effect on the quality of the coal, support was given to the belief that
the diabase occurred as a capping. These sandstones do not, however, extend for
any very great distance along the creek before diabase is again seen, and from this
point, as far as the stream was followed, no other rock was noted.
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On the eastern flank of Appetite Hill sandstones were met at an altitude of
1000 feet above the town. Appetite Hill, with an altitude of 1500 feet above the.
town, is ecrowned with diabase, and the contact, on its flanks, between the sand-
stones and diabase, can be traced from an altitude of 1000 feet till an altitude of
1300 feet above the town is reached, in the saddle between the Fingal workings.
and Waratah Creek. To the east of the workings at Fingal a similar state exists,
and a variable altitude for the position of contact of sandstones and diabase is met.
From this evidence alone it is apparent that the diabase, at least for this portion
of the area, is transgressive, with respect to the Trias-Jura sediments.

The presence also of a number of small dykes tends to show that the chief
characteristics of the diabase are transgressive.

A similar occurrence to that at the Fingal Rivulet is found on the eastern
portion of the area, at Harefield. Here the diabase is again found at practically
the same altitude as the plain country. The sandstones to either side of the creek
rise to varying heights, and in one place are found 700 feet above the level of the

lain.
p At the source of the Break o’ Day River there is an occurrence of sandstones
completely surrounded by diabase. The northern contact is 300 feet lower than
the southern contact, and this patech of sedimentary strata is separated from the
main mass by diabase, reaching in width about half a mile.

South of the Cullenswood station a long narrow ridge leaves the main range,
and runs, in a direction a little west of north, to a point south of Nicholas Station,
and almost as far north as the Break o’ Day River. The crown of the ridge is dia-
base, and represents the irregular surface of a diabase dyke, from which the over-
lying sandstones have, for the greater part, been removed by weathering.

The fact that the diabase is found, in sitw, at irregular altitudes along the
range, and also that over considerable areas there are no other features pre-
sent which would be likely to cause these irregularities, tends to show that the dia-
base is not a sill, but is actually a transgressive mass intruding the whole of the sedi-
mentaries up to, and including, the Trias-Jura strata.

(4)—Structure.

(a) Faults.—The main faults, as found in the Mt. Nicholas Range, were found
to continue into the Fingal Range. The continuation of the Silkstone Fault was.
found to cross the plain to the east of the Killymoon boundary, and to pass along
Mick’s Creek into the range.

The Cornwall Fault has been found to pass along the whole of the eastern
boundary of the area, and to continue southward into the Dalmayne area, crossing
the range at Elephant Pass.(1?)

A fault is mentioned by R. M. Johnston (') as passing along the Fingal Rivu-
let. This fault was not located during these investigations.

Minor faults occur to a slight extent along the whole of the range, but so far
the various mine workings have been unaffected by their occurrence.

(b) Dip of Coal Seams.—Except where faulting has occurred or where the
intrusion of diabase has caused variafion in the dip of the strata, it is found that
the cnal seams and their including strata on the Fingal Range are dipping at a
small angle towards the south. Variation from 3° to about 5° occurs.

(5)—The Coal Seams Represented in the Area.

The exact number of seams occurring in the Fingal Range is uncertain, but
sufficient data have been collected to indicate the improbability of a lesser number
occurring than on the Mt. Nicholas Range.

('%) See Plates I'V. and V.
(") R. M. Johnston: Geology of Tasmania, page 163.
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The undeveloped state of this portion of the field does not afford many oppor-
tanities of making measurements of cross sections for purposes of correlation. The
number of smudge outcrops would indicate that a greater number of seams exist
here than in the former area, but there is a distinct probability that minor faulting
has caused repetition of seams. The main seam of the area—the Delta seam —is,
however, found over a considerable portion of the field, and, as in the Mt. Nicholas
Range, the greater part of the work has been carried out on this seam. Sections
of the seam have been taken from west to east along the range, and show variation
both as regards thickness and quality, the thickness averaging 10 feet. The con-
tinuation of this seam on to the eastern range has also been the scene of operations
in the Dalmayne mine. Where sections of the seam were not available, the outcrop
was easily located, and its altitude between certain limits was found to be fairly
constant, but varied with the major faulting of the area, occurring at a much lower
altitude, as the eastern end of the Fingal Range was approached.

The available sections prove beyond doubt that the Delta seam (the main seam
of the area) outcrops at various places along the range. In numerous places the
outerop of the seam is visible, and the above conclusion is easily arrived at.

In the Fingal leases, at an altitude of 1450 feet above the sea, another seam
outerops which shows a thickness in this position of 3 feet 6 inches. The top and
bottom of the seam are sandstone. The seam is fairly free of bands.

In Cardiff Creek a short tunnel has been driven on a similar seam at an alti-
tude of 1200 feet above the sea. The section of the seam is as follows: —

Sandstone roof.

2 inches dull coal.

}-inch bright coal.
26 inches dull coal.

1 inch  white band.

94 inches dull coal, with two penny bands.
3-inch white band.

6 inches dull coal.

$-inch blackstone band.
19 inches dull coal.
Sandstone floor.

This seam corresponds to the Theta seam of the series.

The Iota and Kappa seams have not been definitely located, but a smudge occurs
at an altitude in Cardiff Creek of 1134 feet, and may be representative of one of
these lower seams.

The Eta seam of the series has not been definitely located in any position, but
it is probable that the greater thickness of the Delta seam in this area is due to them
running together to form one seam.

The Gamma seam of the series is fairly prominent in the Fingal area, and is
seen as a 4-feet seam at an altitude of 1670 feet above the sea in & creek a little to
the east of the present Fingal workings. A prominent white band in the middle
of the seam detracts from its value. To the south of this position this seam is again
seen at an altitude of 1405 feet above the sea. This difference in altitude is
accounted for by the dip of the strata in a southerly direction. The seam in this
position is 8 feet thick. A tunnel has been driven, but the entrance has fallen in,
and the section of the seam could not be satisfactorily measured.

The Alpha and Beta seams have only been located as outcrops, and no sections
could be obtained. -
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F.—The Mining Properties.
(1)—The Fingal Coal Prospecting Syndicate.

(a) Number and Area of Leases.—The above syndicate is at present the holder
of 680 acres situated on the northern fall of the Fingal Range, at a distance of
about 2 miles from the Fingal railway. The syndicate has four leases, the numbers
and areas of which are as follow : —8607-m, 320 acres; 8621-m, 20 acres; 8690-m, 20
acres; 8724-m, 320 acres. Of these 680 acres, the coal-bearing area has been taken
as 500 acres. The remaining area is valueless, due fo proximity of diabase.

(6) Extent and Method of Mining Operations.—The mining operations carried
out by the Fingal Syndicate up to the present time have only been developmental in
character. At the time of writer’s visit a tunnel had been driven, approxi-
mately, 120 feet into the main seam. Since that time a second tunnel has been
dirven, and it is in this second tunnel that the work is at present being done. The
mine has not yet been opened up systematically, but as the seam is one which will
easily lend itself to the Board and Pillar system it is probable that this method
will be adopted when production on a large scale is contemplated.

(¢) Quality of Coal.—The analyses of the Fingal coal would indicate that its
quality is in all respects equal to that of the coals from the Mt. Nicholas Range.
The seam at Fingal has been sampled in four sections, with the idea of showing any
variations which may exist from top to bottom.

edTho following sections of this seam were noted at the various positions indi-
cated : —

At the main workings on the Fingal Syndicate’s property the section is as
follows : —

Sandstone roof.

4} inches bright coal.
4-inch clay band.
11 inches  bright coal.

14 inch  shale band.

5 inches bright coal.

14 inch  white band.

54 inches stony coal.
17 inches  dull coal.

i-inch white band.

1 inch dull coal.

L-inch white band.

2} inches dull coal.

Penny band.
53% inches dull coal.

2 inches blackstone band.
3 inches  bright coal.
}-inch white band.

11 inches bright coal.
}-inch white band.

3} inches coal.

1 ineh band.

18 inches  bright coal, with one penny band.

Shale bottom.
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In Crouch’s Creek tunnel the following section is seen at an altitude of 1580

feot .= Sandstone roof.

74 inches coal.

i-inch blackstone band.
3-inch white band.

1 inch coal.

4-inch white band.

1 inch coal.

3 inches band.

2 inches coal.

! 3-inch white band.

| 3 inches coal.

T TE———

=

4-inch band.
1} ineh  coal.
§-inch band.
4% inches coal.
4-inch band.

8% inches coal.
\ 14 inch  band.
13 inches coal.
1} inch  band.
14 inch  coal.
: 14 inch  band.
! 9} inches coal.
54 inches band.
4 inches coal.
Penny band.
1§ inch  coal.
4} inches blackstone band.
3 inch white band.
5 inches coal.
1 inch white band.

In a creek south of Aulich’s property the seam ocours at an altitude of 1490
feet above the sea, and has the following section :—

Sandstone roof.

12 inches coal.

8 inches white band.

4 inches coal.

1-inch white band.

14 inches coal.

24 inches white band.

4 inches coal.

4-inch white band.

8 inches coal.

4-inch white band.

3 inches coal.

4-inch white band.

6 inches coal.

Bottom indefinite, but coal could be seen for at least
3 feet lower.
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The analyses of these four samples are indicated in the table (page 28) by the
registered numbers 492, 493, 494, 495. Tt is found, on reference to these analyses,
that practically no variation in quality takes place in the seam. From the analyses
it is reasonable to assume that the whole thickness of the seam is of marketable
quality.

The main drawback to the use of this coal is its tendency to decrepit or spit.
With each application of fresh coal to a fire this property is exemplified. This is
discussed fully in another chapter of this publication.('*)

For use in the kitchen range or any closed fireplace the decrepitation cannot be

regarded as a disadvantage, and the quality is equal to the coals of the Mt. Nicholas
Range. ‘

(d) Production.—At the present time only sufficient coal is being produced from
this mine to supply the local demand. No transport facilities exist, and no prepara-
tion has so far been made to increase the output over a few tons per week.

(e) Quantity of Coal Available.—Although eight seams are known to exist in
the area, insufficient data are available in regard to the thickness of most of them
to allow of reliable calculations of coal reserves.

The Gamma, Delta, and Theta seams, however, would give a total thickness of
13 feet over an area of 500 acres held by this syndicate.  This would give a coal
reserve of 7,000,000 tons, to which will ultimately be added the reserve contained
in the remaining seams.

G.—Unleased Coal-Bearing Area.

(1)—The Total Area.

The area of the unleased coal-bearing land of this field is, approximately, 2
square miles. It stretches as a comparatively narrow strip from a little east of the
present Fingal leases to the township of Gray. The area is not continuous, being
broken by diabase masses in places. The former leases at Cardiff Creek, at present
held as a prospector’s area by one Cheverton, and the old leases at Mick’s Creek,
are included in this unleased area.

(2)—Number of Seams.

The number of seams for the unleased area is the same as for the area already
discussed. Over a greater portion of the area the main seams can be located, and
in a few places short tunnels have been driven on them.

(3)—Quality of Coal.

There is no reason to sus;l)lect that the quality of the coal for the unleased land
will vary in any way from that which is at present being worked by the Fingal
Syndicate.

(4)—Quantity of Coal Available.

The coal seams extend over an area of 1200 acres. The details as to the
development of the seams, however, are not complete. Gamma and Delta seams
are represented with a combined thickness of 10 feet of coal. Theta seam, being
not so prominent as in the leased area, is omitted from the caleulations. The two
seams, therefore, give a coal reserve of 14,000,000 tons, to which must ultimately
be added the coal reserve contained in the other seams.

() See page 261.
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(3)—DALMAYNE AREA.
A.—Location and Extent.

This area is situated between the East Coast and the East Coast Range, and
extends from the township of Gray in the north to the township of Seymour in the
scuth. The area comprises some 30 square miles of country.

The main outcrops of coal are in the vicinity of Picanini Creek, and are situated
at altitudes of from 800 to 1000 feet above the sea.

The lowlands of this area are not coal-bearing, but to the south they are.

This area adjoins the eastern boundary of the Fingal area, and extends in a
southerly direction to the northern boundary of the Douglas River coalfield.

B.—Access.

The lack of adequate transportation facilities has been the chief factor retarding
the advancement of this area as a mining field. The main road from St. Marys te
Swansea passes along the border, but, with this exception, there are no roads
leading into the greater portion of the area. A poorly-made road leads from Gray
to the Dalmayne mine, a distance of about 6 miles. No other roads exist in the
area, and as there are no tramways, the question of transport is really the erucial
one as regards the future prosperity. During the operations of the Dalmayne
colliery an aerial ropeway was erected from the mine to the coast at Picanini Point,
a distance of about 3 miles. A jetty, from which it was intended to load small boats
in calm weather, was erected, and had a length of over 600 feet. The greater
portion of the jetby has since been destroyed as the result of heavy weather. The
ropeway is still in position, and has been kept in good repair. The mine, however,
was forced to close owing to the loss of the jetty, as no other facilities for loading
were available.

The various small ports along the East Coast are in no way suitable for the
handling of the tonnage that would be available from this area, and the weather
conditions are such that it would be more or less impossible to guarantee safe
anchorage for even small craft.

The nearest suitable port to this area is at Coles Bay, a distance of about 32
miles south from Picanini Point. Suggestions have been brought forward from time
to time as to the advisability of constructing a railway from Dalmayne to Coles
Bay, and it is believed that a definite proposal is now under consideration.

Coles Bay is situated on the north-eastern corner of Oyster Bay, and is pro-
tected on the north and east by Freycinet Peninsula. The Bay is also well-protected
from the south, and the only quarter from which it is possible to encounter bad
weather is from the west or south-west. The depth of water in the bay has been
reperted to vary from five to eight fathoms, and little difficulty should be experi-
enced in choosing a site for wharves.

The proposed railway would be the means of providing transport facilities
for a considerable area, and no insurmountable difficulties would be met in the course
of its construction. The route along which the line would pass would for the greater
part be over alluvial flats or Trias-Jura sediments covered by a few feet of alluvium.

The greatest elevation to which the line would rise would be about 200 feet above
the general level of the plain. This position is north-west of the township of Bicheno,
where a low saddle in the range allows an easy approach to the alluvial flats of
8t. Albans.

C.—Previous Reports.
W. H. Twelvetrees, in a report submitted to the Secretary for Mines in 1901,
briefly describes the coal seams at Thorndale and Thompson’s Marshes (now Dal-

mayne), and refers also to outcrops in neighbouring areas. This is the only extant
record of former investigations.
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D.—Topography.
(1)—General Description.

This area exhibits topographical features which are the natural corollary to
faulting. The various streams, where their direction coincides fairly well with lines
of faulting, have worn deep and narrow gorges. ‘Where the direction of the stream
is across the line of faulting, the upper portion of the stream has worn fairly deep
and narrow courses, but after crossing the fault the stream is more mature, and
flows with a gentler grade to its mouth.

The area is, perhaps, the most rugged in the East Coast district, the various
streams having worn their valleys to a depth of, in places, 700 feet. The numerous
creeks of the area have resulted in the formation of steep, short ridges, with a
general east to west direction, terminating in the main East Coast Range. The
range here reaches an altitude of, approximately, 2200 feet above the sea, and the
gummit is situated about 4} to 5 miles from the coast.

The youthful topography has resulted in the occurrence of the various coal
outerops in the beds of the many streams.

(2)—Relation to Mining.

The area is one which lends itself admirably to mining by the adit system. The
steep mountain slopes, coupled with the low angle of dip of the coal seams, makes
it possible in every case to win the coal by horizontal tunnels.

E.—Geology.
(1)—Geological Map.

The geological map of this area is included in the general geological sketch map
of the Mt. Nicholas-Fingal-Dalmayne coalfield, and is represented by the south-
eastern corner thereof.

The positions of the Dalmayne tunnel and ropeway are indicated.

(2)—The Permo-Carboniferous—Trias-Jura Section.

In the Dalmayne area fairly good sections of the various formations have
been exposed. The presence of faulting has made it difficult to determine with any
of accuracy, the exact thicknesses of the strata. It is more than likely that
duplication of strata has taken place, and in some cases the thicknesses quoted will
be exaggerated.

On the sea-coast are found the Cambro-Ordovician slates and Devonian
granites. The slates form the lower hills close to the coast, and are found a com-
siderable distance up Wardlaw’s Creek. The slates in places reach an altitude -
of 300 feet above the sea. In Picanini Creek a section of a fault is visible, and
as a result of this fault the Permo-Carboniferous strata are exposed at an altitude
of a little over 100 feet above the sea, and are found lying unconformably on
the slates. Lying conformably on the Permo-Carboniferous strata the Trias-Jura
sediments are found to rise to altitudes approximating 2000 feet. where the massive
diabase of the range is met.
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In Picanini Creek an apparent thickness of, approximately, 400 feet of lime-
stone is seen, but this is due to duplication by faulting, and it is doubtful whether
the thickness of limestone is normally greater than 200 feet. The mudstones of
the Permo-Carboniferous system are met only in a few places.

The basal grits of the Trias-Jura are evident over a large area, and above
these are generally found a thickness of 200 feet of the Lower or Ross sandstones.
The Felspathic sandstones of this area agree fairly well in thickness with what is
found in other areas. On top of these normal sandstones are found to occur. As
in previous areas, it is in the Felspathic sandstones that the various coal seams
occur.

(3)—The Mode of Occurrence of the Diabase.

The diabase of this area is a continuation of the main mass described under the
heading of the Fingal area. The same characteristics are evident in this as in the
Fingal area.

Doctor’s Creek, with its source just south of Thompson's Marshes, was traced
from an altitude of, approximately, 1200 feet above the sea, and showed diabase
in situ at all altitudes to about 200 feet above the sea. A narrow ridge separates
this creek from the coastal area, where the Trias-Jura strata are found at altitudes
up to 800 feet above the sea. There is no doubt that the diabase occurs as a trans-
gressive mass, and constitutes the western boundary of the coal-bearing area.

(4)—Structure.

(a) Faults.—Faulting is more evident in the Dalmayne than in either the
Fingal or Mt. Nicholas areas. For the most part the faults have occurred to the
eactward of the coal-bearing country. The faulting has taken place in the form of a
trough, but it is not expected that coal will ever be found in the area that has been
faulted. An area of, approximately, 5 miles in length has been trough faulted.
The Cernwall Fault marks the eastern boundary of the trough, whilst the Dalmayne
Fault bounds it on the west. A third fault—Wardlaw’s—has a transverse direc-
tion, and has been the means of causing a discontinuity in the general line of the
other faults. The Cornwall Fault and the Dalmayne Fault are each, in this portion
of the area, of the magnitude of 250 feet, the Cornwall having a throw towards
the west, whilst the Dalmayne Fault has a throw towards the east. Wardlaw’s
Fault has a downthrow towards the south of, approximately, 200 feet in magni-
tude. The Cornwall Fault is again evident at the township of Seymour, and in
this position it has a throw of, approximately, 500 feet.

The mine workings have not so far revealed the presence, to any great extent,
of minor faulting. Tt is, however, expected that minor faulting will be common
in this area.

(&) Dip of Coal Seams.~The dip of the coal seams of the Dalmayne area agrees

fairly well with that recorded in Fingal area. The dip in no part of the area is
great, and the general direction is southerly.

(5)—The Coal Seams Represented in the Area.

Only seven seams of coal have been located with certainty in the Dalmayne
area. The altitudes given for these seams are those which were recorded in positions
situated more or less centrally in the area. It is to be expected that the alti-
tudes of these same seams will he greater to the north of the area, and smaller as
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‘the southern limit is approached, as a direct result of the angle of dip of the seams.

Of the seven seams, sections, more or

less complete, have been recorded of four, and

these show a great variation from those recorded for the other areas.

At an altitude of 1000 feet above the sea the Delta seam is found. It is on this
seam that the Dalmayne Company’s tunnel has been driven.

The section of this seam is ag follows:—

Sandstone roof.

6} inches stony coal.

2 inches coal.

}-inch blackstone band.
221 inches coal.

3-inch white band.
26 inches coal.

Penny band.

61 inches coal.

1 inch band.
24 inches  coal.

4} inches shale band.
4} inches dull coal.

#-inch bright coal.
24 inches white band.

}-inch bright coal.

1-inch white band.

1 inch coal.

4} inches dull coal.
21} inches coal.

4-inch white band.
32 inches  coal.

Shale floor.

 This section shows a total thickness of 13 feet 7 inches. There can be little
doubt that it is the continuation of the main Fingal seam, and, accordingly, the
Dalmayne is the Delta seam as found in this area.

About a mile to the south of the position where the above section was taken
there is another exposure at an altitude of 1080 feet above the sea. In a position
to correspond with the former section the altitude of this second seam would be
considerably more than 80 feet greater than the main tunnel. The outcrop was,
however, not located in such a position, due chiefly to talus and socils making
observation difficult. The section of the seam from top to bottom is as follows: —
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Roof indefinite.
24 inches  rubble and smudge.
12 inches  coal.

- 2 inches  band.
14 inches  coal.
14 inch band.

13} inches coal.
$-inch band.
4 inches coal.

#-inch band.
13 inches  coal.

2 inches  band.

4-inch coal.

3 inches  white band.
5 inches stony coal.
4 inches  clay band, varies to 6 inches

3} inches coal.
2 inches  band.
64 inches coal.
1} inches band.
2 inches  coal.
14 inch band.
6 inches  coal

12 inches  shale band.
14 inch coal.
1 inch band.

4% inches coal.

1 inch  band.

6 inches  sandstone.
3 inches coal.

3 inches band.
2} inches coal.

4} inches band.
3 inches  coal.

1 inch band.
10 inches  coal.

6 inches  band.
9 inches  coal.

Sandstone floor.

The above section shows a total thickness of 16 feet 9% inches, but under pre-
sent conditions of working in the coalfields the seam is more or less valueless, as the
result of the many bands present. With the introduction of washing machines
this seam should prove to be worthy of consideration.

: At an altibtude of 940 feet above the sea a tunnel, approximately 100 feet in
length, has been driven on a seam, which is at present showing a thickness of 2 feet
6 inches of coal. The seam has not yet reached its full thickness, and solid coal has
not yet been revealed. It is probable that this seam is identical with the 4 feet
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seam of the Mt. Nicholas area. More work will, however, have to be done before
this can be determined.

At an altitude of 740 feet above the sea there is a seam the full thickness of
which could not be definitely measured. It was estimated that the thickness would
be, approximately, 9 feet, of which the section, as far as could be measured, is as
follows : —

2 feet  smudge.

6 inches poor coal.
3-inch  white band.
9 inches coal.

3-inch  white band.
6 inches coal.

1} inch white band.
18 inches coal.

2 inches white band.
3 inches coal.

Shale ! floor rather indefinite.

The above section shows a thickness of 6 feet. 2

Besides the four seams indicated above, definite smudges were located at alti-
tudes of 1340 feet and 680 feet above the sea, whilst a doubtful smudge occurs at
an altitude of 965 feet above the sea.

Numerous outerops were observed, but in the greater number of cases they
could be correlated fairly well with the outcrops as enumerated above.

Assuming the series of eight seams to have occurred in this, as in the Mt.
Nicholas area, either the Alpha seam has not been located, or the Eta has run into
the Delta seam to give the great thickness of 13 feet 7 inches.

F.—The Mining Properties.
(1)—The Dalmayne Coal Mining Properties.

(a) Number and Area of Leases.—These properties comprise an area of 2052
acres situated along Picanini Creek, about 4 miles north of Seymour. Nine leases
are at present held by this company, the numbers and areas of each being as
follows : —

Holder. 3 No. Area.
Dalmayne Collieries... ... ... ... ... 8135w 320 acres
Dalmayne Collieries... ... ... ... ... 8328m 200 ,,
Pullerbon. .. i ety S 6436Mm 198
Falterbon ... i T e 6435m 197 .,
Fallerkon ... .. iioiveo b BN 6840m 100 ,,
T e MM SRR R 6841m 197 .
i G el RS SR 6842m 320 ,,
TUGROR” " .o o s 6843m 320 ,,
ERBROT. ol o i e e b e 7126m 200 ,,

On lease No. 8135m Permo-Carboniferous limestones outerop over the greater
pertion of the area, but Cambro-Ordovician slates occur on the eastern boundary.
In a few places the limestones are concealed by a thin capping of Trias-Jura grits.

These limestones extend well into lease No: 7126, where grits are again evident
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The normal sandstones occur over the greater portion of lease No. 8328,
except on the western portion, where the coal-bearing Felspathic sandstones are
found. The most productive leases are 64356m and 6436m. Felspathic sandstones.
occur over these leases, and most of the development work has so far been carried
out in them.

Leases 6842m and 6843w are for the most part occupied by diabase, and will
be unproductive as regards coal.

Of the 2000 acres held in these properties a maximum area of 550 acres can be
considered productive of coal.

(b) Eaxtent and Method of Mining Operations.—Preparations have been made
in these works to produce coal on a fairly large scale. Though the mine has been
opened up in such a way as to facilitate production, still further work would have-
to be carried out before a large output could be guaranteed. The track inside the
mine would have to be duplicated, and other similar slight alterations made in the
general arrangement of the works. :

The tunnel is situated about 3 miles from the sea, and an aerial ropeway has
been erected to transport the coal to the coast.

The main tunnel of the mine has been driven a distance of, approximately, 300
feet in a south-westerly direction. The work has been carried out on the Bord and
Pillar system, and bords have been opened up to the north-west and south-east.
The mine has ceased operations for the last four years, as the result of the jetty on
the coast being destroyed by storm.

The position of the tunnel has not been chosen to the best advantage, as thne
dip of the seam is towards the south. The present tunnel is situated towards the
northern boundary of the leases. To win coal from this position the tunnel will
always be more or less of the nature of a dip tunnel, and drainage problems will
become more complicated as work proceeds.

hThe better system would be to attack the coal from the southwards, working
to the rise.

(¢) Quality of Coal.—A series of five analyses were carried out on samples of
coal from the Dalmayne leases. These analyses are tabulated on page 29, and
are represented by the registered numbers 411, 412, 413,414, 415.

Reference to these analyses will show that the quality of this coal is in a general
way similar to those of Mt. Nicholas and Fingal Ranges.

The Dalmayne coal does not decrepitate.

(d) Production.—The amount of coal produced from the Dalmayne colliery
up to the present time is insignificant. Operations ceased after little development
work had been performed because of the destruction of the jetty at Picanini Point.

(¢) Quantity of Coal Awvailable.—Although prospecting work has not hbeen
carried on to such an extent that all the seams have been exposed to their full thick-
ness, the fact that all the main seams of contiguous areas have been located on these
leases indicates that the possibilities of this area as a coalfield are equal to those in
which the same seams occur. The Delta seam here shows a greater thickness than
in any area, and at least 8 feet of coal can be won from this seam alone. It is the
only seam on which work has so far been carried out.

The Theta seam has not yet been opened up to show coal of constant quality,
so that the reserve from this source can only be assumed. It will, therefore, be
assumed that a thickness of 4 feet of coal will be available from this seam.

It was also noted in this area that the Iota seam showed a thickness approxi-
mating 6 feet. In the Silkstone area this seam in one position showed a thickness
of 4 feet of comparatively good coal. Though the seam has not yet been proven, it
is reasonable to assume from data col in other areas that a thickness of at
least 4 feet of coal will be available from this seam also. The reserve has, however,
been calculated on a 3 feet basis. There is nothing to indicate that the continuity
of the seams over the greater portion of the area will be interrupted.
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The total coal reserve at present calculable which can be drawn from this pro-
perty is based on four seams having a total thickness of 20 feet over an area of 500

acres. This gives a total reserve of 12,000,000 tons. This may be added to from
the remaining seams.

G.—Unleased Coal-Bearing Area.
(1)—Total Area.

The extent of unleased coal-bearing land in the Dalmayne area is 200 acres,
situated to the southward of the leased land,

(2)—Number of Seams.

It is reasonable to assume that the seams at present known to exist on the leased
land will also be located on the unleased land, and will, therefore, be at least seven
in number.

(3)—Quality of Coal.
The quality of the coal should not in any way vary from that of the seams
already exposed, and should be similar to all the coals previously discussed.
(4)—Quantity of Coal Available.

Assuming constant thicknesses for the seams, the reserves of coal on the unleased
land will be 3,600,000 tons.




Chapter I1.

THE SEYMOUR - DOUGLAS RIVER - DENISON RIVER - MT. PAUL
COALFIELD.

(1).—SEYMOUR AREA.
A.—Location and Eztent.

The area discussed here comprises 6 square miles of country situated on the
sea-coast, and extending from Seymour on the north to Bicheno on the south. The
average width of the area is, approximately, 1} mile. No marked ridges or hills
exist in the area, which extends along the coast in the form of a plain.

B.—Access.

This area has the same disabilities as regards accessibility as the Dalmayne
area, the only means of access at present being the main St. Marys to Swansea road.
In former years coal was shipped from the township of Seymour or from Bicheno,
but as these ports are not at all times safe they cannot be regarded as means of
access.

The proposed East Coast railway, if constructed, would pass bhrough this area,
and would provide a ready means of access.

C.—Previous Reports.

No complete reports of this area are at the present time available. When the
late W. H. Twelvetrees visited the area in 1901 the mines were, even then, not
open to inspection, but the original reports were available, and extracts from these
were published by him. In these extracts Twelvetrees refers to the workings
which were opened up by the Douglas River Coal Company between 1850 and 1860.
The positions of these workings were again located and examined during the course
of these investigations. Only fragments of coal were seen, and these had been
exposed since operations ceased. No examination of the underground workings
was possible.

Twelvetrees states, on the authority of the company’s reports, that, in the
inner mines, seams were struck at depths of 92 feet and 165 feet. At 92 feet the
seam was 4 feet thick, consisting of two parts—2 feet 7 inches of tops and 1 foot
5 inches of bottoms. The seam at 165-feet level was 5 feet thick. The bottom seam
is reported as yielding good-quality coal. Some 800 tons were won, when, owing to
excessive costs of transport to Bicheno, the owners removed to the Laguon Country.

At the Lagoon, shafts were sunk, and at 90 feet and 192 feet seams were struck.
A bore put down from the 192-feet level failed to reveal coal in an additional 164
feet. e seam at the 92-feet level was small, but at the 192-feet level the thickness
is reported as from b5 feet to 7 feet.

Selwyn, in his report on ‘‘Some of the Coalfields of Van Dieman’s Land,”
gives the section of the seam as under:—

Blask abale 050 L el
Partmg Bl e v o5 ks
Coal (worked) L e ST s
Parting .. 5 B

Coal .

Black shale .

NMOO-OOMN R
OOWow RO E




62

Charles Gould, in 1861, gave the following section for the same seam : —

‘o ft. in.
Black shal ..o o v vee ey e e s e 2 0
Parting o5 N Ea e e Ul s e 0 -3
KT 5 2 e | i g S R e T | ws Q-6
BIASENRIE o e . s S v S 2 0

The above are the only reports available as regards this area.

D.—Topography.
(1)—General Description.

The topography of the Seymour area is one of very low relief. The area
-extends as a plain for from 5 to 6 miles along the coast, and with an altitude of
only a few feet above sea-level.

(2)—Relation to Mining.

The fact that the area is in the fcrm of a plain makes it impossible for the adit
system of mining to be applied in this area. The coal seams are known to dip
towards the south, and it is possible that mining by dip tunnels could be applied.
It is more probable, however, that shaft mining would be applied in this area.

E.—Geology.

(1)—Geological Map.
The geological map of this area is included in the north-eastern corner of the
_ %ener‘al geological sketch-map of the Seymour-Douglas River-Denison River-Mt.
aul coalfield. On this map have been marked the approximate positions of all
the old bores and shafts. : ®

(2)—The Permo-Carboniferous—Trias-Jura Section.

The stratigraphical succession in this area cannot be observed, but the records
of old bores put down in 1888 are available, and are included to indicate the strata
likely to be met in shaft-sinking. The records of the coal seams cut by the shafts,
as also do the observed outerops, differ from the sections of the seams as shown by
the bore records. The positions of the seams, however, agree fairly well. The
variations in sections may be due to variations in thicknesses of the seams.

The records of strata passed through by the various bores put down in the
-area are as follow:—
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Seymour No. I Bore (1888 ).
Total depth 169 feet 5} inches.

Thickness.

Surface soil and clay
Yellow sandstone ...
Green sandstone .
Irom: ston@).........hé
Grey and yellow sandstone ..
Dark shale, hard and brittle
Bastard fireclay ...........ccoin
Coal and black clod .
Light bastard fireclay

Band, very dark
%oala b T U LRGN TR S U e e P

............................................................

White fireclay
Bus{sard fireclay

Bastard fireclay
SRR RN s R R T R R R s
Bastard firecla
Hard blue shale
‘Coal

Banrd-Sleelaly .\ mnniiinmnniinais ‘
BiEEE vl o N T R e
Sandstones and thin blue shales
Hard sandstone
IS sEaS . 8 e s T e S e
Clll Rl U5 ol S U T S e
Soft greasy shale
Blue shale
TR . A R T SR S e S 1
Hard sandstone
Blue shale
Co

and
Conl and clod
L G ke R B[S e e e T U e e
Dark shale
TABRE I . . 1. ... dovs o 400 b S P p e N AR OP o]
Dark sandstone ‘
o TR AR SR S s G e i 1

JB7 RS Ly (U O OO T e wvaly e e AN 1 !
Firm sandstone
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DR il shdle) D5 e e e e e i
Sandstone showing coal stains
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Seymour No. | Bore (1888 ).—continued.

Strata.

Thickness.

Total Depth.

ft. in. ft. in.
IREEWERIRIG ... oo oivensonsbhadimmipmnm i S e F o0l e 0 5 161 5
Light firm shale 3 4 164 9
o TN S N R A 0 2 164 113
Black clod and dark stone 0 73 165 7
Black shale ............... 1 5% 167 03
Light shale ............. 0 6 167 61
Dark shale ............. 0 5% 168 0
2 T 1 0% 169 0}
BGHH AO0E .ot 5ot iiavass bransevennessarns s ansnaresnssnsnnenesnnss 0 ] 169 5%
Seymour No. 2 Bore (1888 ).
Total depth, 308 feet 34 inches.
Strata. Thickness. Total Depth.
ft. in ft. in.
Bwmtuce amil and boulders .. o nanalaa it tnnnii 4 6 4 6
S T e S R R LS e L b G LN e ad 31 5 36 11
R e R L el i s e e e 1 0 36 11
Fine-grained sandstone ............ccooceevviinisnnnnne R 3 5 40 4
Hard shale, full of coal Marks ..........ccocoiiviinniiiiiniiin, 0 6 40 10
Fine-grained sandstone .........ciceeccemiimsseisirsninnisanssasisions 11 1 I
Sandstone and conglomerate of hard shale and sandstone... 19 8 71 7
Free-boring sandstone ..........ccoeeeeee R i s 25 10 a7 5
DIl hED ol i i eivibsies i b R s e e M L oS su b s h s 6% 3 ot 101 0
CIBRE ik g s iaessvos Mavos gheavast sunaina O e e 0 6 101 6
e I I = P e S R L T T T T R 0 13 101 73
e R e R O S S 0 10 102 5%
[ R ) e S L (RNt R i ey 0 1 102 63
SRR T 0 1i 102 8}
WHhHES DPREBINE. . .ovovesiistosivusosssssranssinassssivrrnssmsesesssssssosaren 0 03 102 83
B v e s SRS R T S R 103 04
Band ............................................................................ 0 23 103 3
.............................................................................. 0 2 103 . 5%
Coal with white Parting ........c.caveivin i Sl 0 1 103 63
Coal with a few thin bands ...... D b S I M Sl R 0 10} 104 5
WHIES BREE . L.ioseicamicrinssninssennniss el el S ol 0 11 104 61
Blagk bamd ......cogerceeesiorerraaresniane Sy T TNl s et S F A e R T 0 23 104 83
Coal, with thin bands .........cccoeevriiniiiiniiiiniiiiiii. 0 9 105 6%
D0l - b e L R ooy 106 113
T A e i S e S e 0 04 106 113
Pa e I A R T ST SRR R A SR 0 1 - 107 03
= o0 AR e e T L L e et b | 107 13
(e B S S e TRl SRR el e e e 0 1 107 23
P NS G M S U 1 o e S 2 8 109 10%
A A R Sl S e e et 2 11 112 93
(T B R e s sy e i 0 2 112 113
Brown sandy shale ............cccccovenens R da A RE s atana sas veen s 3 8 116 73
Firm, light, sandy shale ... 4 13 120 9%
Sandy sl ale £tall OF CORI-EBBITE .....c.eorerorrsonsessrsen e 3 6 122 3%
s - rroy e e b s P e B 0 1 122 43
Pirtn lightrshale ..oocoqmeveeviviciniioes S IS et o 3 8 126 04
DEElE BRI RBRIE. fu%sesnn dooesneinsmensossssssessasssagasnsssssssasssssssarrs 1 0 127 0%
Light and dark shale, alterneto RFOIE ..ot libiaiins 4 2 131 3
Sandstone, full of coal-staing ...........cccoooiiiiiiiiniiinnns 4 5 135 8
Thin blue shale and sandstone ..............cccorevieineannnnes Sovd 20 0 155 8
SaTBECOMIRT. . - .o Losor fosoeorDBvanesararagssronssssssssiesss T ATl G 23 161 10%




Seymour No. 2 Bore (1888 )—continued.

Strata.

Thickness. Total Depth.

Thin blue shales
Finln dark sandy shale

...................................

Coa

Sandstone, full of coal-stains
Black shale, showing fern lmpressjons
Dark sandstone ................ PP

Hieolc BBale’ 0., 0t e et

..............................................................................

Black shale, with two thin seams of coal ............cccoveo.n.
Sandstone, full of coal-stains ......... 5 R B e
Very firm T T AT A R e ey L MR
L e ey L T T LU Ty O (L ey R
White hard sandstone (showing carboniferous matter) ...... |
Vory hatd daxB=Bhmlebl........coc00m000m000vnnnstennrsnsnssnnsavsseraseny
Hard dark sandstone, with coal seams ......................coevee. [
Conglomerate, coal, shale, and sandstone ......................
Conglomerate .................... o AT A ‘
g T R R | e Y T Py Sy L e SOLEN

T aRBASbOM® 1. . . iR AR R RV e bR sea e N

Oanglomeute .................................... B e s | |

..............................................................................

Very firm sandstone
Dark shale ..............
Dark sandstone ............

Light sandstone, with aonl-sums
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Seymour No. 3 Bore.
Total depth, 247 feet 1% inch.

Strata.

Thickness.

Dovompoibd SaBABLODS ... ccivirrievsrsssnossnysvsasypssts soisplvoveses
o e N PSR L O A s s e
Blue BHBIe .........orrordrrmrserssrsrsanrrasnnrssssssssrenss M sttt
T U e T Tt ag
L R e S | e e e A o R

Coal and white parting
Coal and white parting ...
Coal and white parting ...

T T R L S I s
Sandy firecla

Bastard fireclay
B R ey e, )
[y o BT TR SRR, BET BRI E e N ECRs e ey et
Light sandy shale ...........c.cocovvvvieererenarannnsnnsess L et
R T e b e L e
Blue shale ............ L s e re Ty e A R A AR i e e A i
TERARIE I T R i s R AT SR e S s b s s
Dark stained sandstonme ........................ TR PO L
Isan SEEEEONE ... -5 iicissians i pia s en ss Fie s e
Sandstone’ and thih shlles -............ciciciaiiciisiisasiiivass
P LT e R (SN (. A g s e M
Light sandstone, full of coal seams ......................ccocvvienns
Bhao allih . .. ....boadi o A I S e Y R A
Hiaok BORU BRI UL . . .ol sisimneriprress povas
Dark stained sandstone .........
Dark and blue shales ......
Hard dark brittle shale
Dark sandstone ......

Clean sandstone .....
Clean firm sandstone
Firm grey sandstone
Dark shale
Sandstone ... e b e L e

Blue shale ............. o s e M DA R\, o e i
e T ey e e
D e s s oy v S TR P S s R ey s SRR K e
TR T [ e e IS SRS ETRe e B el T e
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Seymour No. 3 Bore—continued.

Strata. Thickness. | Total Depth.
Coal B & | w6 10
Sandstone .. 1 5 196 43
Dark shale . 0 103 197
Mottled shale 0 7 197 103
5T A o S SR, S ot Py at s oot | 0 1 197 113
L T o R AT W - o5 o T Lt s oo 0o 1 198 0%
N anoiahele R ... L. o T L L 0o 2 198 23
1, 0 S S S, S s T ooy T e e 8 '8 198 51
BT R A S SR, S e T LA 3 T P e 2 61 200 113
Beud e s RPNEEE ST S L e Ll et e U L AR o 0 3 201 23
CTBORRREETG SRS 08 A T o e 0 23 201 5%
R Tt e S H e e 0 33 201 83
Shales, mottled and dark ../ e eeiaeias 4 2 206 103
Fine-grained sandstone, very hard ......................cocceeen.l. - 209 13
Light blue shale, very firm ........c.ccocvvvuveiriniiiiiiiirinrnnrnnnns - S | 212 33
Ve BEEE WARLOEMRIO .o o. o iviiiinriiin o e e b b e 0 7 212 103
Eoor I e e T Tt e i i 213 93
S BbNok hade s L e e S 0 10 214 ;}
ng O B o i e Il s i s O T e B Y 1 0 2 215
Coal 0 5% 216 3%
$ 7 T
0 1 217 81
0 4 218 0%
Coa 0 1 218 13
BRIty G e e R 4 0 222 11
L T g e R i e e A e e T s A L 226 0%
T e e SO I S e it R SRS DI 0 7 226 73
Black shale and coal i 0 9 227 43
Light sandy shale .... 3 8 230 73
Black shale and coal 0 6 231 13
Sandy shale ............ 1 4 232 53
Dark mottled shale ... = 0 6 232 113
L ST L o A s S o e e 0 2 233 12
HRrd gty SaBRAREBNG ...........05 0o sssvasinnnsmsmnsraessisesnssmssasnes 8 4 241 5%
0 AR L RN e L s e oS S T e 5 8 247 13
Seymour No. } Bore (1888).
Total depth, 892 feet 3 inches.
Strata. Thickness. | Total Depth.
ft. in. £, im.
T TR R R IR S £ =% L At 5 0 5 0
Yellow and groy Bandstone ...............eccirsiisenissssioresdones 3 4 8 4
L2 DN TS st e 0 4 8 8
Grey sandstone, with coal-stains ..............ccoovrveuvenrvrsnnnn.s 33 1 41 9
Hard QRDE CBLY WMDRIS: .. ocvirrsros st rosssseons taivns s privarrersese 1 3 43 0
o T T T I e U e e it e Sonsbaet 3 8 36 8
Hard dark brittle conglomerate ...............cccccooevieeriinnvnnnnn. 4 0 50 8
T R L R s S Gk 0 8 51 4
Sandstone with coal-8t8iNS .............ccevuveieieeeeeerinennnnnnns g W 54 3
(27 BT T SR s e R s | 7 55 9
CE T NG ot BT 40 9 96 6
Conglomerate, shale, T T P e N e e R 2 3 98 9
Sandstone ..... 11 3 110 0
Blue shale . 5 31 115 31
Black shale .. 2 7 117 104
Blue greasy shale . | 4 119 23
Sandy shale and bastard flreclay 4 7 133 10
Sandstone ...... 1 0 134 10
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Seymour No. } Bore (1888 )—continued.

Strata. Thickness. | Total Depth.

Black shale and coal % 5 156 5
a T T T e e S N SRR 3

ORSE an M ia BE. o0 s S i s L 0 si 137 1* .
File-grained Sendsbons ..........00...0ccciieeeiiemoinasosioruessinsoses 1 2 138 8
Shale and bastard fireclay ...............ccoooieiiiniiiieiiinnieeninnn. 4 8 142, 11
............ e A O o (o A P R P e 0 2 143 .
o T T S R L e B e i 5 144 6
i e R e e e 7 5 151 11}
Black shale 0 3 152 23
Ol ... .20 ... 0 1 152 33
Blue shale .. 5 3 157 64
Dark shale .. Ee-<Tel 158 74
Sandstone, coal-stained f 5 s 166 3}
Sandstone and thin shale I 173 0%
P TR e A e i s i e 2 1 175 14
T = T e e o b s U e e el g B 187 9}
BRs ghlla ....o0voia. A N e e K e 8 13 198 11
i R S R R e G e T M 0 1 194 0
T e e e e e o AT e A 0 6 194 6
Black shale ......... BT s M S R 3 8 198 2
BEndatona’ coRl-bRINAA ... ... i s irarisritai i iieren s st e e 6 1 199 1
LA e o L, TR T L e TR 0 9 199 10
o - I R R R P R ot e e EeE ot L i U 200 9
RN GHEIE ... s s e s s s SR e 2 7 203 4
Sandstone; coal-stained .........c.c.coliliisiiiciasensesaenses Jates sl 4 3 207 7
o gl N S SO (L) -7 AR FESRI B E RS SO toe 2 4 209 11
i A S RGN e s ) L TSR 9 0 218 11
(B TR T T R I R L e e s 18 6 237 5
Fitdn safiEly SBader. .. oo o s TG IR IR et i 1 6 238 11
el S e B | L T L e o R 1 6 240 5
Shale, wilh $-imcl of oglil ....i.voicoiiiiiniinii it s resiai 9 6 249 11
Mottled shale and coal seams ..............ccivciiiiiiiniiinnnininnnnns 1 2 251 1
T T PR e T L R R e e 2 3 253 4
Hard blue shale ..... 1 6 254 10
lomerate .... 5 43 260 24
Dark shale . 0 5 260 73
Ol ....oeovee 0 2 260 9}
Conglomerate 2 6 263 31
.............. 1B 264 8}
Brown shale ..... L TR L (R e 1 1 8 266 43
COBTOTRRTRRE. i.ciwvrvrsnvns o brssmss Pin Tttt b A TS e SO S 3 5 269 9}
Black: shale and o8l ........ o0ttt vathhe st o shbs pose-saxbn 0 31 270 1
Bt BRidy BRRES . .. cvinosio bt S i G Hetaa R A e e Lo e 5 L 1 9 271 10
Fine-grained Bandstone i sovesyessbrysasdsssamiis 3 7 275 5
| P LR L 6 M R SR v o AR 1 4 276 9
67| = R e A T S P . L O SN 0 03 276 9
Parir Bhga shele o e e R SR O 2 8 279 5}
.............................................................................. g 981 13
Cogl, showing grey mater ... 0 11 a8y .8
O U . | T R T T L 0 8 281 11
Tl T 0 B Y | W) e P S O e P SN 0 13 282 0}
T s R el P T T 0 0 282 1
Colll; Bagpht! =t n i s aas b e s e s 0 2 289 3
Band }-in., coal 3-in. ........ccociiiniiiis T a s 0 1 239 4
Dark tlm}'xr biila B e R AR A s wa s sve s v s VR g g % 1
Bastar. AR S B s R e s s eV

Ooll S e e eI a s svave var s Sra s b 0o .03 202 4}
Dark sni@ blue 8hRle 0. cicliiiiiiininiivmisarises sesimmissrens s 10 6 302 10%
Grey sandstone, very jJOIDLY ........ccccociiiiiimmiiniiinsinn 5 0 307 10%
White sandstone ..................... i il 3 0 310 104
Conglomerate, spotted with pyrites . 8.8 314 41
Green sandstone .............ccocooeiosens Het SRR 323 4%
Pebbles and veins of carbonate of lime 2 31 325 8
Conglomerate, with pebbles edseie 5 2 330 10
Grey sandstone ............... 5§ ng 836 1
Shile, CORL-tRENO ... 2. . i rireti dd it ctie tuviverssiovinineny 0 10 336 11
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Seymour No. } Bore (1888 )—continued.

Strata. Thickness. | Total Depth.
1
ft. in. £, in.
Bandstone, coal-stained ..........cciiicicliiiipsiarsisrsrssisassirinn 4 0 340 11
Oonglomenta ................................................................. 1 0 341 11
Firm mud shale, with pebbles, some quartz ..................... 12 43 354 33
WAROOTRY ol i o st o+ bovs i o+ o i R IR b S T § < TN 0 5 354 81
Mud shale, ERBOOR (G COBL. .o ve oo Beiaasansasincs +pdi¥ s 5o prppontinsti 10 43 3 1
Mud shale, no traces of coal , 20 13 385 2%
Mudoshble, *mintube Tompile™. . 0.0 O 77 6} 462 9
Green sandstone, with pebbles ................iciiiiiiiiiiin, 22 * 10 485 7
Litneubonn, SoRaHR, <.t vacht. Euses o dhmngonsatisinsbanoibes b conus hipes 9 9 495 4
Hock. BEa SEREEIR ... . e N SWAL e sk sonetgrrs ihe duspaniieh 0 10 46 2
Hard oo R T RS S i e i e i 123 3 6819 5
S R Y e T L G 125 10 745 3
Fine-grained sandstone ................ 42 8% 787 114
Sandstone shale and conglomerate 16 81 804 8
Shale and conglomerate .....i.........coccenrennen : 2 3 806 11
Coarse-grained sandstone, few coal-markings ..................... 9 6 816 5
Very coarse sandstone, patches conglomerate no coal-
ERRRRA: | . YT L SR R R RPN e o 20 103 837 31
Conglomerate and rotten granite boulders. ..........cooovverenn. 54 1131 | 892 8
Seymour No. 5 Bore (1888), Douglas River.
Total depth, 645 feet 11 inch.
Strata. Thickness. | Total Depth.
fb. in. fb.  in.
LT . AN el {3 el S 1 AR S S 44 0 44 0
NanGetont SN OLEY. ..o s A e he reRt A5 aEios s b 1 6 55 6
Sendstone and black clod ... T 6 63 0
Olod .and hand brittle. shale. ....... &b o didb st Aol il 12 0 75 0
Light, sandy shale: .oic.liiic. Srod- G dnarbionmdy. - 20 49l 17 0 92 1]
Fine-grained snndstoue O s R T e e s U e o 4 9 96 9
Coal, inferior quality . g, b 97 2
nght Rty P — 20 7 117 9
Fine-grained sandstone . 4 3 132 0
T S S O e L e W e [ 7 138  f
Free-boring sandstone, sho % thin coal p pe 33 1 171 8
Dark shale and clod, with coal veins ............ 4 0 175 8
Wiveelaynl3. . A e a e R . 3 6 179 2
Sandy.Elale v S sldtineadbith s ab L HE R M ] 6 5 185 7
T I e e T ¥ 1 0 186 7
210E P e W M MR S < R 2 3 188 10
Sandstone, some showing coal-stains ...........cccciiiiiinniinninnn. 49 0 238 4
Coill 200 0Ly, Dagpt aste, me TN e T (i : 238 5%
Sandstone, with coal pipes and stains ...............ccooveeeennn 225 4 | 463 93
Sandstone, MUCh ClOANET ..........ccocereerrrmssnsersesssessssrssosnss 90 8 554 5%
Coal seam, only 8 inches clean coal ...........coovvernnrniinrinnnns 1 6 556 113
Fine-grained sandstone and sandy shale ...................ce. 57 2 613 13
B et e s I e B R e e e e DT SR e 0 4 613 54
0 2 613 73
1 E 614
0 2 614 104
0 1 614 113
0 0% 614 11%
0 2 615 23
0 : | 615
0 10 616 11
0 3 616 41
Coal - 1 0 617
Hard sandy shale, showing fern impressions ..................... 27 9 645 11
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(3)—The Mode of Occurrence of the Diabase.

No diabase has been shown to exist on this area as outerops, but in the records

gir bore No. 3 it is found that diabase (greenstone) occurred at the bottom of the
8.

(4)—Structure.

(a) Faults.—The eastern and western limits of the Seymour area are denoted
by the presence of major faults. The Cornwall Fault is easily located crossing the
township of Seymour and passing into Maclean’s Bay. It is again easily distin-
guishable at the township of Bicheno. The western fault is not easily located by sur-
face observations. The mine workings at Seymour were reported to the writer as
having encountered a fault as the workings proceeded westward. At Denison River
inner mines two shafts were sunk a few chains apart, and the levels at which the
coal was met in each shaft differed by upwards of 100 feet, proving the presence of
a fault. This fault in direction would, therefore, pass along the foothills of the
range from Seymour to Bicheno. No minor faults were located, but it is to be
expected that this area, like all others, will have its complement of them.

(b) Dip of Coal Seams.—From the reports of the old workings of the previous
companies it would appear that the coal seams of this area are dipping at a small
angle in a direction a little west of south. In two places only were outerops
observed, and these also were dipping west of south at a small angle.

(5)—The Coal Seams represented in the Area.

The only means available to determine the number of seams present in this
field is reference to the records of bores put down in 1888. These bores (pages 63-69)
indicate the presence of three seams. The shafts sunk at the inner mines of the
lagoon area have also cut three seams, whilst the workings at Seymour have been
reported as having cut only two seams. The disappearance of the third seam at
Seymour may be accounted for by dip of strata, as the top seam of the Denison
mine was met at a very shallow de&;h.

From information received at Seymour the old workings in this locality revealed
the presence of two seams of thicknesses of 2 feet 6 inches and 4 feet 3 inches
respectively. These seams were met at depths of 30 feet and 100 feet. As the top
of the Seymour shaft is 70 feet above the sea, and the fall of the country is towards
the sea, the extent of this seam would naturally be limited.

A shaft was reported to have been sunk practically on the sea-coast to a depth
of 230 feet. No particulars as to depth at which seams were met could be
ascertained.

Two outerops were seen during the course of these investigations. Both are
situated on the sea-coast, about one half to a mile south of Seymour. The two
outerops are representative of the one seam, and both are practically at sea-level.

One of these outcrops was partly opened up in the presence of the writer, and
an incomplete section was obtained. The seam was later opened up to its full
extent, and was then reported to be 5 feet 6 inches in thickness. The section, so
far as it was taken, is as follows:—

13 inches coal.

1} inch white band.
7 inches coal.

2} inches black band.
2 inches coal.

1 inch  white band.
10 inches ecoal.

14 inch white band.
7 inches coal.
Section incomplete.
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It is probable that this seam is identical with the 4 ft. 3 in. seam mentioned
previously as occurring at the 100-feet level in the original shaft.

It is, therefore, reasonable to assume that at least two seams of fair thickness
occur in this area, one of which would appear to be of such quality as to warrant
further attention.

F.—The Mining Properties.

All leases that were at one time held in the Seymour area have long since been
abandoned, and no records of the workings can at present be found. The fact that
in one case a mine operated for 17 years would indicate that the seam is of such
quality and thickness as to warrant further work being done.

G.—Unleased Coal-bearing Area.
(1)—Total Area.

The extent of coal-bearing land in this area has been estimated to be, approxi-
mately, 1500 acres.
(2)—Number of Seams.

It would appear that three seams occur, but only one will be considered as
providing a coal reserve for the area.

(3)—Quality of Coal.

Three samples were taken, and the analyses of these are indicated in the
table (page 30) by the registered numbers 624, 625, 626. The lower 2 ft. 6 in.
of this seam show a tendency towards caking, and the quality of this portion, as
indicated by the analyses, is slightly better than the average East Coast coal.

(4)—Quantity of Coal Available.

" Of the three seams occurring in this area only one is regarded as of sufficient
importance to justify inclusion in the coal 1eserve. The average thickness of this
seam over an area of 1500 acres is 2 feet 6 inches, giving a coal reserve of 4,000,000
tons.

{2)—Tue Doveras River CoaL AREA.
A.—Location and Extent.

The Douglas River Area comprises the land on either bank of the Douglas
River, and extends from the river mouth, a distance of 7 to 8 miles, towards its
source. It comprises in all 10 to 12 square miles of country, of which a compara-
tively small area is actually coal-bearing.

B.—A4 eccess.

At the present time the Douglas River area is, perhaps, the least accessible coal-
field of the East Coast of Tasmania. No means of transport to and from the field
are available, except the utilisation of pack-horses. Seymour, the nearest port, is
distant about 7} miles along the most practicable route for a tramway, whilst
Bicheno, a slightly better port, is even more distant. Should the proposed East
Coast railway be constructed, a branch line of at least 4 miles would be necessary
to connect with the present workings.

C.—Previous Reports.

Reference is made in *‘ The Geology of Tasmania,”” by R. M. Johnston (p. 169),
to the Douglas River and Seymour Coalfields. Johnston makes reference to pre-
vious reports, now unobtainable, and gives the sections of a number of outerops
ohserved by previous writers. Three seams of varying thicknesses are discussed.
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In 1901 the late W. H. Twelvetrees published an account of his investigations.
This is included in his report on the Coalfields of Llandaff and the Denison and
Douglas Rivers. Measurements of seams, together with analyses of the coals, are
quoted, but no reference to the quantity of coal available as a reserve has been,
made. Twelvetrees, in his report, drew attention to the comparative inaccessibility
of the area.

D.—Topography.
(1)—General Description.

With its source in Thompson's Marshes the Douglas River flows for a consider-
able distance over massive diabase before the Trias-Jura sedimentary rocks are
met. These strata are first met at a distance of about 4 miles above the present
workings, and the stream has worn a deep channel with more or less precipitous
banks through these softer rocks. From an altitude of 1750 feet above the sea, the
river, in a distance of 4 to 4} miles, falls 1400 feet. Numerous small waterfalls
are met, and in places cliff faces of 60 to 80 feet rise from the water’s edge to form
the river banks.

(2)—Relation to Mining.

The youthful topography of the area, coupled with the low angle of dip of the:
strata, has made it possible to locate the many outcrops, either in the steep banks
or in the bed of the river, or in its many tributaries. From the greater number
of the outcrops exposed, coal could be most advantageously won by the adit system.
The river is subject to floods, and during the wet season only those workings well
removed from the river bed would be able to continue operations. The seam on
which the present tunnel has been driven is outcropping in the river bed at an
altitude of 310 feet above the sea.

Faulting has oceurred, which has placed the continuation of this seam, towards
the coast, at a lower level than the general level of the country. Over the more
accessible portion of the area, therefore, shaft-sinking would have to be carried out
to win the coal from this seam. Up stream from the present workings a distance’
of, approximately, 14 miles, the seam is found to again outcrop under conditions’
favourable to the adit system. This upper site is, however, situated at an altitude
of 580 feet above the sea, and the intervening country is characterised by precipitous
banks and small cliffs, over which it would be difficult to provide means of transport.

Should all the seams of this area be opened up both the adit system and shaft-
mining will be employed.

E.—Geology.
(1)—Geological Map.

The geological map of this area is included in the general geological sketch map
of the Seymour-Douglas River-Denison River-Mt. Paul Coalfield-

(2)—The Permo-Carboniferous—Trias-Jura Sectiou.

The Permo-Carboniferous strata are not in evidence at any place in the Doug-
las River area. From the comparatively level country at the mouth of the river the
Felspathic sandstones of the Trias-Jura system rise to heights varying up to 2000’
feet above the sea. The apparent excessive thickness of these strata is due to the
presence of faulting which has taken place.

The lower sandstones were not in any place in evidence.

At least three diabase dykes have intruded these strata, and are to be seen
crossing the river above the present 100-acre block of the Mt. John Company. The
first of these dykes, with a width of 15 feet 9 inches, is exposed within 1 chain of
the boundary of the lease. The second dyke, with a width of 16 ft. 4 in., is situated
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about §-mile above the lease, whilst the third dyke is, approximately, 1} mile up
stream from the leases, and ia not far removed from the junction of the Mayson
and Douglas Rivers.

(3)—The Mode of Occurrence of the Diabase.

There is no doubt that the diabase of the Douglas River is a transgressive mass !
intruding the strata, and is not in the form of a sill. The altitude at which the
diabase is found in situ varies considerably within short distances. In the up
part of the main Douglas River diabase occurs, and to the north and west stretches
as an unbroken mass to Harefield and Fingal respectively. The courses of tne
Apsley and Denison Rivers, two large streams to the west and south of the Douglas
River, pass over the diabase for considerable distances. In the case of the Apsley
River the diabase continues to an altitude of less than 400 feet above the sea.
In the Denison River the diabase is found as low as 300 feet above the sea.
Along the bank of the Douglas River the diabase is found at altitudes varying
from 600 to 1200 feet. The presence of dykes crossing the river would also tend to
support the belief that the diabase is transgressive. In the vicinity of St. Nicholas
Cap it is possible that sill structure has developed, but even for this small area
it is doubtful. The general mass of diabase is certainly transgressive, and the small
area over which the sill structure may have developed would have little bearing on
the coalfield.

(4)—Structure.

(a) Faults.—The difficulty experienced in correlating the many outcrops of the
Douglas River area was due to the presence of innumerable faults of varying
size. In practically no case could definite measurements of the faults be made.
The minor faulting has not occurred with any regularity of direction, and faults
have been observed having directions all round the compass. The presence of the
diabase dykes has also complicated the correlation of the outcrops, and it is possible
that a great amount of the minor faulting has been due directly to the intrusion of .
these dykes.

Only one major fault has been located in the area. It is axial in direction, and
is more or less coincident with the direction of the upper portion of the Douglas
River.

Minor faulting is more evident in this than in any area previously examined
along the East Coast coalfields.

In the vicinity of the main tunnel a series of small faults are to be seen. In
a tunnel on the right bank of the river opposite the main tunnel the seam has been
faulted by a series of step faults, the throw of each being approximately 5 feet.
They are axial faults, and the downthrow is towards the east. A transverse fault
was reported as occurring in a prospecting shaft put down on the south bank of the
river. The magnitude of this fault was not known, but the throw was stated as
being towards the south.

~ At the main tunnel there is a large outerop of coal, due to an 8-feet seam
crossing the river. Tt is in this outerop that the main tunnel has been driven.
Towards the mouth of the river, a distance of about & chains, another outerop of
the same seam is met. The seam cannot be traced continuously from the one
point to the other, so that it is evident that faulting equivalent to, approximately,
30 feet has occurred. This faulting would be axial in direction, and would have a
throw towards the east.

At the Mayson River another outcrop of the main seam is seen. Here the
altitude is 200 feet greater than it is at the main tunnel. The difference in alti-
tude in this case is due to a combination of faulting and the dip of the coal seams.

(b) Dip of Coal Seams.—The dip of the coal seams of the Douglas River area
is variable, the variation being for the most part due to proximity to faulting or
diabase dykes. The maximum dip recorded in the area was 15°, in a southerly
direction, at a position north-west of the corner peg of lease No. 6205. A dip of
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10°© was recorded in the same gully as that in which the 5-ft. seam has been opened
up. The major fault of the area crosses the range in close proximity to this point,
and it may be due to this fact that the high angle of dip is ruling here.

The general dip for the portions of the area which are removed from disturb-
ing factors is, however, very small, and does not exceed 5°. The direction of dip is
governed by the geological structure.

(5)—The Coal Seams Represented in the Area.

It is difficult to say with certainty how mami seams of coal will ultimately be
shown to exist in the Douglas River area, although from the thickness of Felspathic
sandstones occurring here it is to be expected that the full eight seams will be
shcwn to exist. Correlation of the various outcrops noted has not resulted in any
definite conclusions being arrived at as to the number. Only two seams have up
to the present time been sufficiently well opened up to enable sections to be given,
and one or other of these seams can be traced over nearly the whole coal-bearing
area. The exact relation existing between these two seams is not known, but there
is no doubt that the main seam is identical with that on which the Dalmayne tunnel
has been driven. This has been shown already to be the Delta seam of the series.
From work done in areas to the scuth it would appear that the second, locally
called the 5-feet seam, is the Gamma seam of the series. Five outcrops at lower
altitudes than this seam were found on the western portion of St. Albans. The
Gamma seam in the northern areas has, however, very different characteristics,
and may not be identical, although geographical variation may account for the
discrepancy.

Outerops found at lower altitudes than the Gamma seam cannot be compared
with that at the main tunmnel, as should be the case if the relative positions of
the seams are as stated. Faulting may have occurred to bring outcrops of higher
seams to a lower level than the Gamma seam, but these faults, if present, have not
been located. It will, therefore, be necessary for additional prospecting and develop-
ment work to be carried out before the relative positions of these two seams will be
ultimately decided.

The Delta seam in this area shows a cross-sgction as follows : —

Sandstone roof.
104 inches coal.

}-inch white band.

7 inches  dull coal.
10 inches  bright coal.

8 inches  medium coal.

2 inches  white band.

34 inches coal.

12 inches  shale.

4 inches  bright flaky coal.
14 inches  dull coal.

4-inch hard blackstone band.
10} inches bright coal.
134 inches dull coal.

}-inch blackstone band.
6 inches  coal.

Sandstone floor.

It is in this seam that the greater amount of work has been done, but even here
there has only been 320 feet of tunnelling.
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The second main seam of the area—the Gamma seam—shows the following
cross-section : —
Sandstone roof,
4 inches bright coal.
2 inches white band.
9 inches dull coal.
34 inches poor coal.
3 inches white band.
}-inch coal.
3-inch white band.
11 inches coal.
2 inches hard blackstone band.
6 inches coal.
9 inches hard blackstone band.
12 inches medium coal.
Shale bottom.

Very little work has been done on this seam. The presence of the two hard
blackstone bands in the lower portion has made it a fairly easy matter to
correlate its various outcrops, but it is due to these bands that it is problematical
if any appreciable quantity of coal could be won from the seam. Improved methods
will have to be adopted to work this seam, for the bands are not capable of being
mined by picks.

Of the remaining coal seams little can be said. Their outcrops have been noted,
but correlation has not been successful in this area. Outcrops of the one seam have
been noted at various altitudes between 405 and 600 feet above the sea, whilst,
again, outcrops of a second seam have been noted at 310 feet, 580 feet, and 1110
feet above the sea. Faulting has taken place to a great extent, and as a result of this

faulting correlation of seams will not be successful without a great amount of addi-
tional work.

F.—The Mining Properties.

(1)—Mount John Coal Company.

(a¢) Number and Area of Leases.—This company is at the present time the
holder of one lease of 100 acres situated on the south bank of the river. This lease
(No. 6206m) was taken up by the company in January, 1913. Two other leases
were at one time held by the company, but these have since been forfeited.

(b) Eaxtent and Method of Mining Operations.—With the exception of a few
prospecting tunnels and shafts of shallow depth, the only development work carried
out in the area has been the driving of a tunnel 163 feet in length, and a crosscut
of 156 feet.

The tunnel has been driven on the main or Delta seam, in a southerly direction.
At the 95-feet mark a crosscut has been driven in an easterly direction. Tt was
hoped that from this tunnel coal would be produced in quantity, but work has bean
temporarily stopped at the positions indicated above, as the result of meeting an
old stream bed. This difficulty should prove to be only temporary, and the seam
should regain its normal thickness in a short distance. No system has so far been
decided on to win the coal, but it is likely that when operations are resumed the
longwall system will be adopted.

(¢) Quality of Coal.—The quality of the coal from the Douglas River area
agrees very closely with that in neighbouring areas. Samples from the two main
seams were taken and analysed. The analyses of these samples are represented in
the table (page 29) by the registered numbers 417, 418, the former being that of the
main tunnel seam, whilst the latter represents the Gamma seam.

The ash content. of the coal from the main tunnel seam is higher than is usual
with- East Coast coals. This may be due to the fact that the tunnels have not
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yet reached solid coal. The whole of the coal from this tunnel and crosscut must
be regarded as outcrop coal, as the result of meeting the old stream bed.

From the appearance of this seam it does not appear possible to improve the
quality of the lower portion by washing treatment, but the upper portion of the
seam is such as would lend itself easily to washing treatment, the bands being chiefly
of the nature of shale.

In the case of the Gamma seam the presence of the two blackstone bands in
the bottom portion renders the coal valueqeas until improved mining methods are
adopted. These bands are 9 inches and 2 inches thick, separated by 6 inches of good
coal. These 17 inches would at present be discarded as one band, and it would not
then be possible to win more than 2 feet of coal from this seam.

The quality is similar to the general run of Trias-Jura coal.

(d) Production.—The amount of coal produced from the Douglas River area
up to the present time is insignificant. A few bulk samples have been taken away,
but with this exception no coal has been extracted.

(e) Quantity of Coal Available.—Of the coal seams present, only two are taken
as justifying inclusion in the calculation of reserves. The Delta seam, with an
average thickness of 4 feet over an area of 60 acres, gives a reserve of 288,000 tons.

The Gamma seam averages 2 feet over the same area, giving a reserve of 144,000
tons.

The total coal reserve of the Douglas River area yvould, therefore, be 432,000
tons.

G.—Unleased Coal-bearing Area.
(1)—Total Area.

The area of coal-bearing land in the Douglas River at the present time unleased
is, approximately, 400 acres. This area is all included in the 2500-acre block held
by W. J. McWilliams as an extended prospecting area.

The actual coal-bearing land is a comparatively narrow strip between the
Douglas River and the range. Tt extends roughly from about }-mile above the
Mayson River towards the mouth of the Douglas River as far as Coal Creek.

As the result of faulting, and the intrusion of diabase dykes, it is not to be
expected that more than 400 acres of coal will be won from this area.

(2)—Number of Seams.

The same seams exist on the unleased land as were found on the Mount John
Company’s lease. The two seams already discussed will be the means of providing
the reserve for the unleased land.

(3)—Quality of Coal.

There is no reason to expect any variation in the quality of the coal on the
unleased land, and the analyses of the coal from leased land may be taken as
representative of this.

(4)—Quantity of Coal Available.
The area of coal-bearing land is 400 acres, and the reserve thickness will be
6 feet, as in the previous case. The quantity of coal available, therefore, on the

unleased land will be 2,880,000 tons, being 1,920,000 tons from the Delta seam,
and 960,000 tons from the Gamma seam.

(3)—TreE DEnisoNn RIVER AREA.
A.—TLocation and Extent.

Situated about midway between the townships of Seymour and Bicheno, and
about 3 miles from the mouth of the Denison River, this area covers about 3 square
miles, of which a maximum of 500 acres may be regarded as coal-bearing.
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B.—Access

As in other areas, the only means of gaining access at the present time is by
way of the main road from St. Marys to Swansea. There are no suitable ports for
shipping within easy distance of the field, although small shipments have from
time to time been made from the ports of Seymour and Bicheno. The proposed
East Coast railway would make this field easily accessible from Coles Bay, but
with the facilities at present available there is little possibility of the area becoming
productive. ‘

C.—Previous Reports.

The only report at present available which deals with this area is that pub-
lished in 1901, by the late W. H. Twelvetrees, on the ‘‘ Coalfields of Llandaff and
the Denison and Douglas Rivers.”’

Twelvetrees notes that previous mention was made by Gould of the seams of
this area. Prominence is given by Twelvetrees to the shafts sunk on the flat country,
included in this report under the heading of the Seymour Area, and only casual
mention is made of the outcrops occurring in the river bed.

Analyses and sections of seams were published, but the area was then, as it is
now, in an undeveloped state, and it is doubtful whether reliance can be placed on
the analyses. published previously!.

In his report, also, Twelvetrees gives (pages 2b, 26, 27) the report of the
manager of the Gas Company in 1898, on the coking properties of the coal from
this area.

Attention is also drawn to the fact that the seams are, for the most part, small
in size. Iy

D.—Topography.
(1)—Genera] Description.

For a considerable distance the Denison River flows in a southerly direction.
It then turns abruptly towards the east and empties into the southern
portion of MacLean’s Bay. Over the greater part of its course the river flows
through a fairly narrow gorge, worn into the massive diabase which occurs over
practically the whole of the country. At the western end of the eastern arm
of the river Trias-Jura sedimentaries are met, and these are continuous to the
mouth, except for the occurrence of a mass of diabase crossing the stream at the
eastern extremity of the range. The river has worn a d and narrow channe:
through the sedimentaries, and it is in these precipitous banks, or in the river bed
itself, that the various seams are found to outecrop. The coal-bearing strata occur
in a basin-like mass of diabase, through which a gap occurs to the north-eastward.
At this point the Trias-Jura are continuous to the eastern flanks of the range.

On the southern bank of the river the stream has undermined the sandstones.
Huge masses have collapsed, and cliff faces are the prominent features. Only a
comparatively narrow belt of sandstones now remains on the southern bank, and
as a coalfield, is practically negligible.

The main belt of Trias-Jura strata occurs on the northern bank of the river,
but even here the area is limited, and diabase is met within $-mile of the stream.

The altitude at which the various seams occur varies from 150 feet to 400 feet
above the sea.

(2)—Relation to Mining.

The proximity of the diabase to both the banks of the Denison River eliminates
the possibility of proving the existence of any extensive area of coal below the
general level of the river bed. Diabase would be encountered hefore any very
great depth had been reached.
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For those seams which have already been located, the adit system could be most
advantageously adopted, except for one seam, which, outcropping at a low altitude
on the eastern portion of the area, would be more amenable to shaft-mining.

E.—Geology.
(1)—Geological Map.

The geological sketch-map of this area is included in the general sketch-map
of the Seymour-Douglas River-Denison River-Mt. Paul Coalfield.

(2)—The Permo-Carboniferous—Trias-Jura Section.

The Permo-Carboniferous strata are not in evidence at all in this area,

Neither the lower nor the upper Trias-Jura sandstones are in evidence, the
only sedimentaries present being the middle or felspathic sandstones. These sand-
stones are visible to an extent of, approximately, 600 feet, but the complete thick-
ness is not in any place exposed. From the upper limit of the sandstones the dia-
base extends an additional 300 to 400 feet in thickness.

(3)—The Mode of Occurrence of the Diabase.

There is no better area than the one at present under discussion to illustrate
the transgressive nature of the diabase mass occurring in the area. In every case
the summits of the hills in the vicinity of the Denison River are composed of dia-
base. On the eastern boundary of the Mt. John lease of 320 acres a mass of dia-
base 5 to 6 chains wide is seen to cross the river and rise again into the hills on the
north of the river. To the north of the river the Trias-Jura strata conceal this mass
for a short distance, but a little further north the diabase is again met. South-
ward this mass can be traced until it junctions with the main body, and is seen
to extend laterally and vertically till the main hills are reached. There can be no
doubt, therefore, that this mass is transgressive with respect to the Trias-Jura
strata.

The varying altitude at which the contact, between the Trias-Jura strata and
the diabase, is met also tends to show that the main mass of diabase is transgressive.

(4)—Structure.

(a) Faults.—In this area little can be said of the various structures which may
be present. The workings, as far as could be learnt in the field, have not yet
revealed the presence of any faulting, but, as work proceeds, it is to be expected
that the minor faulting, common to the coalfields of the East Coast, will be
encountered.

To the westward the continuation of the Douglas River Fault is encountered,
whilst to the eastward a major fault has been proved by the workings of the inner
Denison River mines. Both these major faults are axial in direction, but as their
position is outside the present area the lateral extension of the coal seams will in no
way be affected by them.

(b) Dip of Coal Seams.—The general dip of the coal seams in the areas dis-
cussed previously is about 3° in a southerly direction. In the Denison River
area a change in direction of dip is noted, and this change may be attributed
to the intrusion of the diabase. At the tunnel driven on the Gamma seam the coal
is seen to lie horizontally, and at this position the coal is at the maximum distance
from the diabase mass. To the south of this position the dip of the seam is towards
the north. That the dip is in this case in the opposite direction, and also that it is
away from the diabase mass, would tend to show that a slight lateral displace-
ment had taken place as a result of the intrusion of the diabase.
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(5)—The Coal Seams Represented in the Area.

Of the eight seams shown to exist in other areas, only four have been definitely
proved in the Denison River area, and correlation with the seams of other areas
has not been successful.

The following seams have been noted and sections measured.

At an altitude of 430 feet above the sea, about 5 chains from the river on its
northern bank, a tunnel has been driven a distance of, approximately, 50 feet on
a seam, with a section as follows: —

Sandstone.

Shale roof.

3 inches coal.

3 inches blackstone band.

4 inches coal.

6 inches blackstone band.
17 inches coal, free of bands.
Shale floor.

Sandstone.

The presence of the two hard blackstone bands makes it problematical whether
this coal could be economically mined. The lower 17 inches of coal shows a slight
improvement in quality, above the average, but the thickness is such as to entail
increased expense in working.

In the river bed at an altitude of 310 feet the following section is seen:—

Sandstone.
3 feet weathered coal or smudge.
i 18 inches to 24 inches ccal, with variable bands.

12 inches carbonaceous shale.

9 inches blackstone band.

3 feet sandstone (fossiliferous).
12 inches dirty coal.

6 inches poor coal.

4 inches white band.

3 inches blackstone band.

1} inch white band.

8 inches stony coal.

4 inches white band.

3 inches shaly coal.

8 inches coal.

14 inch white band.

3 inches coal.

1-inch white band.

6 inches coal.

6 inches carbonaceous shale,
Sandstone floor.

In the upper portion of the above strata a tunnel has been driven for some
distance to test the quality of the coal from the 18-inch layer near the roof. Tt
does not appear that the uppermost section, represented by the 3 feet of smudge.
has yet been opened. The tunnel has now collapsed, and an examination is not
possible.

A second seam is found to outerop in the river itseit at an altitude of 270 feet
above the sea. The section is as follows: —

Sandstone roof.

15 inches bright coal.
3 inches stony coal.
15 inches poor coal.
Shale floor.
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A tunnel has been driven on this seam for some distance, but the entrance is
.at present below the level of the water in the river. About 18 inches of the shale
, floor have been taken up to give sufficient height to drive the tunnel. The tunnel
has been driven in the direction of the dip of the seam, and an examination of the
coal at the face was impossible. It is reported that samples have from time to time
. been taken from this tunnel for testing purposes. No records of these tests were,
 however, available. i
At an altitude of 110 feet above the sea, on the left bank of the river, an out-
crop was observed. At the present time there are no indications of work having
been done on this outcrop, but one T. Rigby stated that he had sunk a hole through
the seam, and quoted the following as being the section revealed : —

17 inches bright coal.

1 inch white band.

18 inches bright coal.

2 inches white soft band.
2 inches coal.

Hard. smooth, brown floor.

The top only of this seam is visible above the level of the stream bed. A shaft
has been sunk a few chains to the north-west of this position, and coal was cut.
The shaft has now fallen in, and it is not certain whether this seam was cut.

Other indefinite outcrops have been noted, but these can, in practically every
case, be traced to one or other of the seams mentioned above.

Between the positions of the last two seams mentioned, a thickness of from
12 to 15 feet of mudstones oceurs, and small bands of coal appear at intervals ia
this stratum. At the top of the mudstones a thickness of about 12 inches of coal
is visible. In no place, however, is the thickness such as to warrant attention.

Of the above seams only one can definitely be correlated with seams found to
the north. The seam occurring at an altitude of 430 feet is definitely a continua-
tion of the Gamma seam of the Douglas River area. Geographic varations in the
various seams have evidently taken place, for of the remaining seams the character-
istics are not such as to warrant definite correlation with previous outerops.

F.—The Mining Properties.
(1)—The Mount John Coal Mining Company.

(¢) Number and Area of Leases.—The Mount John Coal Mining Company
is the only holder of leased land in the Denison River area. Their lease, No.
6242m, of 320 acres, is situated for the most part to the north of the Denison River,
and the eastern boundary is about 2 miles from the coast. The southern boundary
is parallel to, and only a few chains from, the south bank of the river.

(b) Method and Extent of Mining Operations.—The mining operations in this
area have not advanced past the prospecting stage. The only work done up to the
present time has been the driving of the various tunnels mentioned previously,

. together with the exposure by small holes of a few outerops of the seams. No
attempts have yet been made to produce coal in quantity.

(¢) Quality of Coal.—Reference to the analysis of the coal from this area
reveals a slight improvement in quality as compared with other East Coast coals.
The sample analysed (No. 419, page 29) was taken from the face of the tunnel,
situated at an altitude of 430 feet on the northern bank of the stream. The sample
represents 21 inches of coal from the two lower bands in the seam, but it is doubtful
if, under working conditions, a greater thickness than 17 inches could be won from
this seam. The presence of the blackstone bands presents a difficult factor to over-
come in working.

Of the quality of the coal from other seams little can be said, as representative
samples could not be obtained, due to collapse of the various tunnels. In general
appearance, however, it is little different from the coals found in adjacent areas,

»
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and it 1s not expected that great variation in quality will occur. The small thick-
ness of most of the seams makes their working a difficult matter, but with further
prospecting and development work a greater thickness of coal may yet be proved to
exist in the seam occurring at an altitude of 310 feet. 1

(d) Production.—Except for a few tons of coal taken from time to time as
samples for testing purposes, no coal at all has yet been produced from the Denison
River area.

() Quantity of Coal Available.—There are three seams definitely known on
this property, extending over a total area of 300 acres, with an aggregate thickness
of 6 feet of coal. This gives a coal reserve of 1,500,000 tons.

G.—Unleased Coal-Bearing Area.
(1)—Total Area.
The total area of unleased land in the Denison River Area is 150 acres.

(2)—Number of Seams:.

The number of seams occurring on the unleased land is the same as that of the
leased land, and their thicknesses will be found to be, approximately, the same.

(3)—Quality of Coal.
It is assumed that the quality of the coal on the unleased land is similar to
that for the leased land. No prospecting work has so far been carried out on the
unleased land, and opportunities to obtain samples have not yet been presented.

(4)—Quantity of Coal Available.

Taking into account the three seams, with a thickness of 6 feet as the average
over 150 acres, which 1s the extent of the unleased coal-bearing area in this dis-
trict, the coal reserve is given at 1,000,000 tons.

(4)—THE St. ALBANS AREA.
A.—Location and Eztent.

Situated about midway between the source and mouth of the Apsley River,
and about 7 miles due west, of the township of Bicheno, the St. Albans area occupies
about 6 square miles of country. The main portion of the field is situated on
the western extremity of the St. Albans Plain, but outcrops have been noted as
far east as Marshall’s residence. The Trias-Jura strata are found to occur at
altitudes up to 800 feet above the plain, and outecrops have also been noted on the
narrow ledge of sedimentaries abutting against the diabase.

B.—Access.

From a little to the north of Bicheno a fairly good road branches from the
main East Coast road, and follows a general westerly course along the northern
bank of the Apsley River till the St. Albans area is reached. From this a branch
road, from a point about 1 mile from the main road, crosses the Apsley River, and
foliows a more or less westerly course along the south bank. Except for these two
roads there are at present no means of communication between this area and the
main centres. The proposed East Coast railway would pass along the eastern
margin of the St. Albans Plain. A branch line of about 2 miles would be necessary
to establish communication with this area.

C.—Previous Reports.

The only previous reference to the St. Albans area is found on page 19 of the
late W. H. Twelvetrees’ report of 1901 on ‘‘ The Coalfields of Llandaff and the
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Douglas and Denison Rivers.”” Twelvetrees refers to an outerop on R. Marshall’s
farm. This outerop is situated to the south of the Apsley River, in an eastern
branch of the main creek flowing through Lot 894. No other official reports on this
area have so far been made. :

D.—Topography.
(1)—General Description.

From a position about 14 mile west of the town of Bicheno the St. Albaus
Plains extend in a westerly direction for a further distance of 3 miles. To the north
and south of the Apsley River the plain extends for one-half to three-quarters of
a mile, giving in all an area of 5 square miles of plain country. From the bound-
aries of this plain the ranges rise more or less abruptly to the north, west, and
south, to a height of 1200 feet. To the east of the plain the hills reach an altitude
of about 600 feet, whilst to the north-east and south-east low saddles occur in the
ranges, through which easy access is gained. The whole area has the general
appearance of an amphitheatre, the sides of which are formed of Trias-Jura sedi-
mentaries, abutting against the massive diabase of the main range. It is in the
Trias-Jura strata that the various coal seams outerop at varyiag altitudes.

(2)—Relation to Mining.

The greater number of outerops located in the St. Albans area are so situated
as to readily lend themselves to mining by the adit system. It was reported that a
seam of coal was at one time exposed on the plain country at Blindburn Estate. If
this is so, and the seam is proved to be of economic value, a shaft would have to be
sunk to enmable the coal to be won.

E.—Geology.
(1)—Geological Map.

The geological sketch map of this area is included in the general geological
sketch map of the Seymour-Douglas River-Denison River-Mt. Paul Coalfield.

(2)—The Permo-Carboniferous—Trias-Jura Section-

The Permo-Carboniferous and the Lower or Ross sandstones of the Trias-Jura
system are not in evidence in this area at all. The felspathic sandstones rise from
the level of the plain country to an altitude of 800 feet above the plain. In a few
places only are the upper sandstones in evidence. At altitudes varying from that
of the plain to a maximum of 1200 feet the diabase is found to occur in the many
creek beds and on the upper portions of the mountain slopes. In all cases the
diabase forms the summit of the range.

(3)—The Mode of Occurrence of the Diabase.

The diabase of this area, like that in most of the areas immediately to the north,
occurs as a transgressive mass with res: to the Trias-Jura sedimentaries. In
the Apsley River, about half a mile from A. T. Gillies’ residence, the diabase
is found, n situ, at an altitude of about 150 feet above the sea. From this point
the contact can be traced almost continuously along the face of the range till an
altitude of about 800 feet above the sea is reached. In the Apsley River the meta-
morphic action of the diabase on the sedimentaries is seen.

In Lot 894 an outcrop of coal occurs at an altitude of about 280 feet above the
sea. The coal in this outcrop has been baked by the diabase, and it now has the
appearance of anthracite coal.

Very little displacement of the sandstones has taken place, and the tilting of
the sedimentaries is of a few degrees only.
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(4)—St.ructure

(a) Faults.—No faults have been definitely located; but the occurrence of out-

crops would indicate that there is a major axial fault crossing the area centrally.
°  On the western part of the area six outcrops of the full series of eight seams
have been located. The lowest of these outcrops is found at an altitude of about
150 feet above the plain. Towards the east of the area a seam has been reported
as occurring at the level of the plain. This would t-end to show the presence of a
fault between the positions of the two outerops.

On the western portion of the area the Douglas Rlver 5-ft. seam—the Gamma
seam—occcurs at an altitude of 780 feet above the sea. This seam is in other areas
175 feet above the main seam of the series. On the eastern portion of the area the
main seam is found to occur at an altitude of 450 feet above the sea. This con-
firms the presence of an axial major fault.

Further support is given to the belief that this fault exists by the fact that if
the general direction of the Douglas River fault be continued it would pass across
the St. Albans area at the position indicated.

No other faults have benn proved to exist in this area.

(b) Dip of Coal Seams.—Where the coal seams occur to the north of the
Apsley River they are found to dip in a general southerly direction. The amount
of dip is small, being at the most about. 3 degrees. To the south of the river a north-
erly dip is observed. In general the dip of the seam is away from the diabase,
and has resulted from its intrusion into the surrounding strata.

(5)—The Coal Seams Represented in the Area.

In the western portion of this area, in a creek running through A. T. Gillies’
orchard, six outerops were located. These outcrops occur at the following altitudes
above the sea:—325 feet, 540 feet, 570 feet, 630 feet, 670 feet, and 780 feet.

The outerop at the 780 feet altitude has, since the writer’s visit, been opened
up sufficiently to show the two hard blackstone bands characteristic of the Dougias
River 5-ft. (Gamma) seam. No other outerop of this series has been opened up,
so that correlation cannct be definitely undertaken. Tt is more than likely, how-
ever, that these outcrops are representative of the Gamma, Delta, Eta. Theta, Iota,
and Kappa seams.

At an altitude of 870 feet, a little to the east of the former position, a seam
was located to the north of Wm. Cornish’s residence.

To the north of Lot 896, and about 1} mile to the east of Orchard Creek, a
seam has been exposed by a short, cut.

This seam has the following section :——

Roof indefinite.
12 inches  smudge.
6 inches  stony coal.
6 inches  poor coal.
Z-inch white band.
3 inches  coal.
1} inches white band.
. 5} inches coal.
1 inch white band.
10 inches coal.
2} inches white band.
2} inches coal.
12 inches  shale.
18} inches coal.
2 inches band.
9 inches  coal.
6 inches fireclay.
Shale floor.
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This seam occurs at an altitude of 450 feet above the sea, and is comparable
with the Dalmayne Main Tunnel seam or Delta seam. )

On the south side of the Apsley River, in a creek mentioned previously as hav-
ing been visited by Twelvetrees, there are to be seen four poor outcrops of coal
seams. Measurements of only one of these outcrops could be made, and these are
as follows: —

Sandstone.

8 inches clay (baked).
27 inches hard, stony coal, poor quality.
3 inches blackstone.

4 inches clay, baked.

6 inches hard, stony coal.

21 inches very hard sandstone.

3 inches clay.

3 inches coal.

2 inches clay.

36 inches very hard sandstone.

12-14 inches stony coal (anthracitic locally).
Shale bottom.

The metamorphie action of the diabase is evident on practically the whole of the
above section. Both the coal and the intermediate layers have been baked and
hardened, with the result that the coal of the seam is practically valueless.

F.—The Mining Properties.

Two small areas are at the present time held as prospecting areas in the
St. Albans district. The remainder is at present unleased, and in an undeveloped
state.

As none of the seams has been opened sufficiently to enable an examination
to be made no attempt can be made to discuss the quality or probable quantity of
coal available in this area.

An approximate estimate of tonnage, however, can be made on the basis of the
1200 acres containing the six seams on the western edge of the area, together with
1200 acres below the eastern half of St. Albans Plain and 500 acres on the extreme
eastern portion of the area.

(5)—STEEP CREEK AREA.
A.—Location and Faxtent.

The Steep Creek area is situated immediately to the north of the township of
Llandaff, and extends in a northerly direction a distance of from 2 to 2} miles.
The western boundary of the area is denoted by the main range, whilst the main
road to Swansea passes along the eastern boundary. Approximately, 10 square
g']es are included in the area, of which 500 acres may be regarded as productive

coal.

B.—A ccess.

The main portion of this area is situated within 1 mile of the East Coast road,
but up to the present time no transport facilities have been made available. With
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the construction of the East Coast Railway the area will be made readily accessible
by the construction of a short branch line.

C.—Previous Reports.

A report on the Steep Creek area appears on pages 11 to 18 of W. H. Twelve-
trees’ report of 1901 on ‘‘ The Coalfields of Llandaff and Douglas and Denison
Rivers.”” In this report the outerops of eight seams are mentioned, and sections
and analyses of the various outerops are quoted.

D.—Topography.
(1)—General Description.

From an altitude of little over 100 feet above the sea, at the main-road at
Llandaff, the country rises, gently at first, but soon becomes steeper and more
rugged, until within 2 miles to the west of Llandaff the mountain range has an alti-
tude approaching 1200 feet above the sea. The area is characterised by a number
of fairly steep and narrow ridges running in a general south-easterly direction from
the mountain range {o the plain country around Llandaff. Coal seams have been
found outcropping on the mountain slopes, and have also been shown to exist by
shafts and bores put down in positions indicated on the geological sketch map.

(2)—Relation to Mining.

The seams of this area are so situated that both the adit system and shaft
mining will have to be adopted to win the coal. On the mountain slopes seams are
found te outerop, and dipping at a low angle, lend themselves readily to the
adit system of mining. On the plain country, bores and shafts have been put down
to reveal the presence of seams at lower altitudes. The coal from these seams will
be won by shaft-mining.

E.—Geology.
(1)—Geological Map.

The geological map of this area is included in the general geological sketch map
of the Seymour-Douglas River-Denison River-Mt. Paul Coalfield. The approxi-
mate positions of bores and tunnels have been indicated thereon.

(2)—The Permo-Carboniferous—Trias-Jura Section.

At the point where Pike’s Creek crosses the main-road at Llandaff a small
area of Permo-Carboniferous shales have been exposed in the creek bed. These
shales are seen to underlie the Trias-Jura grits, which cover the surface over an
extensive area at Llandaff. The Permo-Carboniferous exposure is only a few square
yards in extent, and is the only ome located in the whole of the Steep Creek
area. The shales and grits are found to dip in a direction south-south-east at 100.
The Trias-Jura sediments extend from the plain country to the mountain slopes,
until an altitude of about 800 feet above the sea is reached. The Ross sandstones
are not in evidence, although the basal grits are found over a fairly large area.
This occurrence would indicate the presence of a fault, 200 feet or more in magni-
tude, passing through Llandaff in a direction parallel to the main-road. It is due
to tilting at this fault that the Permo-Carboniferous shales are found to dip at 109
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Llandaff Bore No. 1.

No. 1 bore, 90 chains west from the Llandaff-road to Bicheno. in the northern

part of Lot 369, was 120 feet above the road and 150 feet above sea-level.

Strata. Thickness. , Total Depth.
et | |

ft. in. ﬁ ¢ TS

Stiff clay and hard broken sandstone .............................. 7 O, i 7 0
BROEIEBRNUREIING ... .. oocos s soomnsinibE s soscsosins DA o0 3 TS 10 0
Broken sandstone ...............coocociiiiiiineeiinieeiisieere s 6 0 16 0
Bold BRRAREONE  ........covnivromnnreencendl RTITTREEE ROl T 9 0 25 0
BRORCRNABRHEONTS: ... oot e 30 0 55 0
Sandstone, intermixed with decomposed vegetable matter... 27 0 382 0
e T NG RN T T e el 30 0 112 0
SaardBBBI., ciic: iois 5 g o s b st - el - AL e b 10 0 122 0
Blan shale .o 1 4 123 4
ool e T A b e S L LT N AT S 2 2 125 6
Sandstone, intermixed with decomposed vegetable matter... 54 6 180 0
Solid san B e TR R AL AL, . S T i3 28 0 208 0
Sandstone, intermixed with decomposed vegetable matter... 12 0 220 0
T T T e T R S i e e S RN | 13 0 233 0
T S e O SN TR . o723 3 8 236 8
R O ey e O Ve Rre fr py T RTILI, RS S 0 9 237 5
Biae: BB 190 L e B TR B 3 7 241 0
Blue shale, intermixed with decomposed vegetable matter (A 251 2
Qoal, friable ............... w4 s 3 10 255 0
e e BT s ey 5 0 260 0
Blue shale and sandstone .................cc.ccoovivireeeevuieeaneannnn., 8 6 268 6
Broken shale and sandstone .................occcocovveiieeeeeeennni... 6 3 274 9
Clagay Tilie MR, JA 00, 200, 8l I8l drsis St o 12 | 287 0
Clayey shale and sandstone ................cocoiveiieieninieeiivnnans i : 0 204 0
TR T e RGN T Y S S e s 5 0 299 0
Limestone ..................... TR A SO S 1 (i} 300 6
QURYEY BRI ... . vvenoncnrssenssngomnesssnsmpenonbsenroeraeyneteoned sorses (] 6 307 0
o b gl SRR T DR ol LA i L 4 0 311 0
Sandstone and decomposed vegetable matter .................... 7 6 318 6
............................................................................... 0 6 319 0
PIIAIE AN RRBAREIID ... .. o commoifode o e o M s ot 5 0 324 0
b R T T O o e - SRR 11 0 335 0
.............................................................................. ‘ 1 0 336 0
IATEF BAGE RBANE.....covnniirnesvrnsess BT D e S, ; 5 0 341 0
IR, - 5100 vrinass saasiinn ermbs so il sl ettt s o scpmahs ‘ 25 10 366 10
.............................................................................. ! 0 5 887 '8
Bk alnvarimhalet tins, . ol Pl eI e 1 5 3 372 6
L T et S e o e R v B AT 3 R 0 9 373 3
b T T P e e s i i 8 b TR PR 7 3 380 6
8 T I N e S i b s S TR e 9 | 5 6 386 0
S T AL T R YN e S ‘ 6 5 392 b
BRRUENE i vt i T a s pa e ‘ 0 7 392 0
Sandstone and decomposed vegetable matter .................... | 2 0 405 0
e el i e e O e M 0 9 405 9
g e LB e e i S R ke | 15 3 421 0
Clayey shale and limestone ................coceeeveeeeimeeeeenrirenann., 4 0 425 0
Shdmne s B st A e s e L i, 2 7 427 7
g i e pee i 1 5 429 0
Dark chye{y BRRE S e e - s o i 6.6 435 6
BV R RIae M- o o R e e K8 SRR 1L 10 6 46 0
Hard cemented white sandstone ...................cccoevvvvnveinn.. 0 6 446 6
Broken sandstone and shale ..................c.occoooevvvniviennnionn. | 9 0 455 6
Broken sandstone and shale, giving place to granite ......... [ 8 3 463 9
Granite, enclosing fragments of shale ......................ccevnnn I 1 3 465 0
SO TR s R B e e i | 8. 0 471 0
T R e i e S el LS T e 4 | 0
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Llandaff Bore No. 2.

No. 2 bore was situate 105 chains a little west of south from No. 1, on Hume’s

beundary, 20 feet above the road and 50 feet above sea-level.

! |
Strata. Thickness. 5 Total Depth.

| ¥ i 3 ft. in.

O e R A S e SNSRI Lo % M SN S S S 2 6 2 6
Sandstone .. o 13 6 16 0
Blue shale .. 2 0 18 0
BORAEEONBE L, . .- le. gy oo Finsiaoiborion oyl st b i 3 6 21 6
Dotk SHRAIGRATE GO - .. 3evsoisdormomnes mibimsnrrcoss sadoe ot e e ser e 1 3 22 9
1 e e S SR S )l S O S 1 0 23 9
| TR PO R OIS o RS A Aty s e P . vl 0 3 24 0
B U SEATRIBRRIE: ..03.......0l il e iinsarmesonssnsiniseiisnaii iions | 4 0 28 0
IR S ST W TR W ORI S SR [ 5 0 33 0
T T Dy T ISR Mt b e Ll i e o A AT [ | 0 34 0
LB e e et SRR HERER St S e e e e RO 0 2 34 2
Dark LT R R NS I 1 L T s e e 0 10 35 0
Dark BRI L e e ho el i e 0 3 36 0
Rl e B s S i e e 0 6 36 6
B R R 1 o s | 2 6 39 0
Dark shale (small veins of coal) .......ccocvvrrinvineeirnnssnnnes N 3 0 42 0
Shale a0l BRDAREOIG | . 7w i iirnrises s vaea o T e as e 14 0 56 0
Sandstone, intermixed with small veins of coal ............... | 33 0 89 0
LT L Sy N R e A R S N R e [ 19 0 108 0
Broken: SBHSEOIO j.5.....Fieeroreresssesssnnrsrosnsmessmsrsiosssssnmsinnss i 13 0 121 0
T e e R o b bt £ e NSO S ; 10 0 131 0
Sangetongrand Bhaln’ | oni. i e e s v s 1 0 132 0
ST T e 0t A M R o e e (e, Rt s S 18 0 150 0
Sandstone, intermixed with decomposed vegetable matter.. 15 6 165 6
ET T e s e i e e e e R S 46 6 212 0
Sandstone, with small veins of coal ...........c.coovvivvriinnnnnnn. | 492 0 954 -0
T AR NS SR e e eSS PR TS S ) 21 0 275 0
N N e e e 2 8 284 8
Blue shale, with coaly matber ... k. ihmmit s et 3 7 290 3
(S T e e S i RS S e S R e S 1 3 291 6
Black shale, with veins of €08l ..........cc.cccvcvroiirrseeerrrnnsnnns Vi § 202 8
o T R e < e e R R B ‘ 0 2 292 10
PIRCE BIREIE oo b e e e ey 1 0 203 10
o T T A B SN S 12 8 306 6
BandstoBe ....cooonicinne 34 6 341 0
Sandstone and shale . 5 0 346 0
LBt e R Y 1 8 347 8
Sendstone aud ERabE "l i s s s dim e s ees s ens 0 2 347 10
U el o e B e o e RN NI 0 7 348 5
Bine and dark-coloured shale .................coccoveriviiiniininnen, 3 7 352 0
.............................................................................. 0 6 352 6

Blue and dark clayey alille ......00. szt it 10 0 362 6
Gty slSle ot R el st i e iy 10 6 373 0
Dark and blue clayey shale .....oiiiorinnen milidis 6 6 379 6
Bhalle ardl Bandebone .. ... i R e e e 9 - agEn-] lIgERe iy
Hlatk shElo afl OOR) . .......... 0 e R e e e T R e @ W - Sy 10
Biag olgdv whaleve- . 0. bt A R i e 1 2 391 0
Sandstone, with layers of shale ...............occooiiiiiin - 404 O
R R G e RS e e 13 0 417 0
| e e e B e R e TR YL R TR 0 10 17 10
ParE-calarted BhEl - .. 5. el S i st S e 1 2 ] 419 0
Sanlsbonigh -k LR e T e i 11 9 430 9
Olabey BRBIR .o i B S e s 10 & | 441 2
Bt e R L. . s o o xS S P co 9 4 | 448 6
Sandstone, intermixed with decomposed vegetable matter.. 27 6 471 0
B ANELOREE B RRRIE o e i e et bt A e o3 6 4 477 4
Bhale anth pobd' - 2 o i i e R s 0 8 478 0
Lon o | CED e e e A N el o T e TR 4 0 482 0
Bandetone and BhELe .. e e e e e 21 0 503 0
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Llandaff Bore No. 2—continued.

Strata. Thickness. | Total Depth.
ft. in. ft. in.
ERRRNEEE . i s b e i T e s iy b s s b s 17 0 520 0
Bl AT A SR e L5 R S 6 0 526 0
o R T T TR el U R T Ve 1 0 527 0
Limestone, with carbonate of iron ..................coccocoiin 0 10 527 10
Blue and dark-colofired ghale ...............iciitiiiiiiieiiannneiin 6 2 534 0
Dark-coloured shale ........... e Lo N R T T M 8 6 542 6
Shale and sandstone ......... B e e e T 1 0 543 6
Coathe gbly SBDABEEING ... G e 5 0 548 6
Sandstone and shale ............ B R i sy e rr i o e 11 0 559 6
CliaSey ot sandy Bhals ..., ... o0 o T T e o 11 6 571 0
Clayey shale ......... T R L e i e 3 3 574 3
Shnds anll SARABLORE ... 0ot e st e Sy sa s s aw oA 5 2 579 5
7 e o e R O St B 12 7 592 0
e T A e Tl R e e SR W e PR 8 0 600 0
White cement and guartzite ..................cocoiiiaiiiiniian 5 0 605 0
SonfintonEoand abllE ...l L R R SRR NN 4 0 609 0
L R S O S s AT AT e S T AL e Yol 5 0 614 0
Broken sandstone and shale .................iocoiaiaiiii 9 5 628 5
Blall clRESY BHBI0 v oae i suieeiiii b s A AR S Ve 6 7 630 0
Shale and limestone ...................... o bt St g T 1 9 631 9
BroEbn cORIoRerale. ...l . . e e e s s St st 11 6 643 3
Conglomerate and sandy shale ..........cc..cccovvviiiiiniiiniinnns 6 6 649 9
Grafibic DODEIMRSIIES | 5o viioirisiinsinesriisstissamassosinstaines sissve 3 8 653 5
Fine-grained granitic conglomerate ................cccccccooiiiianns e 1 655 3
Coarse sandstone and granitic cement .....................o...... 8 1) 685 2
Granitic COMONL .......c.copsevererorasesrsrecnrasarsesransrssssssesascrsnses 82 10 718 0

Llandaff Bore No. 3.

No. 3 bore is 70 chains north-west from No. 2, on the boundary between Lot
4108 and Lot 369, about 1 mile north of the north boundary of Llandaff township,
and 380 feet above sea-level (350 feet above the road).

Strata. Thickness. | Total Depth.
6 in. ft. in.

ERIRRORL IR .. ool - R v R D DT A RS A opre i 12 0 1% 0
Boulders of diabase (greenstone) ...................cooceoiiiiinnrcn 13 0 25 0
Looge ironpbone Aebribul) .......cocicociimiinarronsassssonsesionssansmnn 15 6 40 6
Shale detritus and loose stones ..................... i Ly 15 6 56 0
Dark and blue shale, with veins of coal ....................cceuens 6 0 62 0
o Ee A T P A, S 4 6 66 6
Blug andriiark clayey shale .. .. ...l i 5 6 72 0
Shale, with small weins of €08l .........cocooiviinmrneiniroreresrsnan 9 0 81 0
CIoN BRER I ot o h Rt b s e e FO A E A N b e b s i 0 8 8] 8
Blunatond ek BBaES i e b ENG i mbs pd s v 16 6 98 2
T T e v e T S R TR S 2 6 100 8
Dark-brown and blae ShRle ............coooeeiemsismmssnsiossmmeessnnis 14 6 115 2
TG L T e R R e A et e - =10 127 0
LT TR RS W RS N e b A rt b e i i 120 10
Clayey shale ...... W e e = e S 20 2 150 0
e Ao T T R iR e s el 3 0 153 0
p T T T R S T AR e R S RN 0 4 153 4

Lnl IS NS S e R 0 8 154 0
Dark and blue clayey shale ...............ccoovivvieiiiiriinincnnnnnn. 9 6 163 6
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Llandaff Bore No. 3—continued.

Strata. Thickness. Total Depth.

o % in

Dark and blue broken shale, with small veins of coal ......... 34 6 198 0
"Rt 0 L L kTR v e S e R b e « e 2 0 200 0
Sandstone, with coal-markings ...........cccvieeiiivisinisniins a7 0 227 0
Dark and blue shale, with small veins of coal .................. 4 0 231 0
Blue and dark shale ™. .....0 ..o ..ol O < Lo = msip e 4 D) 235 2
Qonl and bands ... ol e e O N e N0, Sl 1 3 236 5
Sandstone, with coal-markings .............ccoiveeiiiiivnrnnininnns 48 1 284 6
Bhile and SRBARbONe = . et o vt e sva ve s s e s e 2 6 287 0
Sandstone, with coal-markings .........ccccvevvriiiiiniinivacenianss 37 ] 324 8
I rncatete AR IBRANE o e e st s e e g ey 0 4 325 0
Sandstone, with coal-markings ............cocciviiiiniiiiiiiiiin. 24 0 349 0
DGR BRI WER SORTIWBIe L L L S ke 0 9 349 9
o T e R VT  IEAIT W ATRRNEN L] LT CR BN R e 8 3 358 0
Sandstone;, with coal-markings ..........ciccoiiiiiniiiiiininnnnnnn 81 0 439 0
Sandstone and shale, with coal-markings ...............c.c...... 11 0 450 0
Sandstone, with coal-markings ...........ccccoiimerirnceiaensancnns 82 6 532 6
L ittt T e e B e ot e ol St e 7 0 539 6
GG TN S SV TR 8 T, e R Eeed, BT BT, 6 0 8 540 2
Nhale; withiseama of Woals. . favidonnd. kst S, 3 6 543 8
.............................................................................. 0 6 544 L
B . o s e T b e RSO 3 i i B i o 5 Bl 0 4 544 6
i il e e R e R e T B B o o LR Lt SR S e 1 0 545 6
LI R Al T 2 I e R 0 6 546 0
Coall el Gtdnn i TS S I T 0 9 546 9
Shale and sandstone .7 ......ccvereiccnominnnns T e PR, 3 3 550 0
Dark and biue brokKen BHala ... oisisnsiesiiossnnnisrssise 13 0 563 0
B s e e A L e T L T B 1 6 564 6
Ut o T e T SRS M e SR 1l S o S 8 0 572 6
Broken shale and sandstone ...............cccocooiiiiiiiiiiiinininnnns 16 6 589 0
Dazl_and blue broken Bhale ... v dassicsomasmonsionsas 12 0 601 0
Broken' shale and Sandstone ..................ccieecisessiosominiesss 10 0 611 0
3l T e e S I BT e e S e 11 0 622 0
Grocn SAnHRbaDRe . 1)l il e T e e s S s sl T o S 29 0 651 0
‘Sandstone and shale, with coal-markings ...................coeni. 27 6 678 6
Broken sandstone and shale, with coal-markings ............... 9 6 688 0
SETARIE e s T e R e Lk il s e e e, 25 0 713 0
Hord white sandstone: .. .. iooesosimnessssesssmsisassnsannsnns s st 11 0 724 0
o BT s o N T apameitnmt de, solsl 2 0 726 0
Fincegrained. MPONIIE . o.iuideiess s iberviibaasonsssmeine s vssasesspnpsss 11 0 737 0
MRERTEEE ot vt cx g B e i b e g DS s et I g v o w o 14 0 751 0

(3)—The Mode of Occurrence of the Diabase.

In the Steep Creek area are to be found two separate occurrences of diabase.

Diabase is found to occur as the summit of the whole of the mountain range
flanking the area on the north and west, and there can be little doubt as to the
transgressive nature of this mass. The varying altitude at which the diabase-Trias-
Jura contact is observed, coupled with the presence, over extensive areas, of baked
sedimentaries, indicates the transgressive nature of the diabase. There is a possi-
bility that a small area of diabase situated immediately to the north of the Mt.
John section will be shown to be a sill, but the extent is so small that it can have no
bearing on the area as a whole. A saddle occurs between this mass and the main
range through which the Trias-Jura can be traced continuously. The altitude at
which the contact of this mass with the surrounding sandstones is observed is more
variable than would be expected for a sill. Tt is probable, therefore, that this
body is an extension of the main mass of diabase forming the range.
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In the plain country, particularly to the east of the main-road, a second oceur-
rence of diabase was observed. The outcrops of this mass are in places surrounded
by the Trias-Jura grits, whilst in other places a thin layer of grits still covers the
diabase. Tt was at first thought that this mass occurred as a sill between the Permo-
Carboniierous and Trias-Jura formations. The occurrence of a continuous succession
from Permo-Carboniferous shales to Trias-Jura sandstones in Pike’s Creek disproves
this belief. That this second mass of diabase is also transgressive is evidenced by
the fact that the outerops can be traced almost continuously to their junction with
the diabase ranges further to the east.

The diabase of the Steep Creek area is, therefore, in all cases transgressive with
respect to the sedimentary rocks of the area.

(4)—Structure.

(@) Faults.—The Douglas River and Foster’s Faults intersect at the northern
boundary of the Steep Creek area. From this point two faults, roughly parallel to
each other, pass in a general south-westerly direction through the township of Llan-
daff. They have been called the Llandaff East Fault and the Llandaff West Fault.

The Llandaff East Fault was located from surface observations and confirmed
by bore records. Towards the western boundary of Llandaff a bore (No. 2) was put
down to a depth of 718 feet, and bottomed on the basal grits of the Trias-Jura sys-
tem. These grits are also found to outerop at the Main road in Llandaff, so that
belween the two positions a fault, with a throw of at least 650 feet to the west,
must oceur.

From the bottom of bore No. 2 the Trias-Jura measures are apparently con-
tinuous to the mountain slopes, where they are found at an altitude of 800 feet
above the sea. This would indicate a thickness greater than 1500 feet for the
Trias-Jura sedimentaries. This thickness is much in excess of that ruling generally
throughout the area.

The number of ccal seams located and proven by this bore are together greater
than is generally found. A second fault has therefore been assumed to account for
these irregularities. This has been called the Llandaff West Fault.

From the south of the area a fault passes in a south-easterly direction to cross
Moulting Lagoon, and to pass to the south of Mt. Paul. This has been called the
Mt. Paul Fault.

' There is no further evidence of faulting in the area.

(&) Dip of Coal Seams.—The dip of the coal seams throughout the Steep Creek
area is at a low angle, not exceeding 49, in a general southerly direction. One or
two observations of dips approaching 10° were noted, but in each case the position
was in close proximity to a fault to which the greater dip could be attributed.

(5)—The Coal Seams Represented in the Area.

Reference to W. H. Twelvetrees' report of 1901 (page 14) shows that eight
seams were located by him in the Steep Creek area. Outerops at a much lower
altitude have also been located, but repetition of seams has occurred as the result
of faulting.

Though the upper outerops have not been located over ali the area, their pres-
ence in at least part of the area has been assumed, as the result of correlation. In
the central portion of the area the Trias-Jura strata have been weathered to a
greater extent than has been the case in the north. Tn the latter locality, there-
fore, some of the upper seams most probably exist, but to the south they probably
have been denuded.

Of the various seams present only one has been opened sufficiently to give any
idea of its quality.
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This seam has been opened up by two short tunnels, and coal has been taken
as bulk samples for testing. It occurs in Steep Creek, at an altitude of 530 feet
above the sea, and has the following cross section from top to bottom : —

11 inches smudge.
13 inches sghale.
8 inches coal.
1 inch white band.
5} inches coal.
2 inches black band.
4} inches coal.
12 inches shale.
Sandstone.

This seam, though thin, shows a fair agreement in section with the upper por-
tion of the main Douglas River seam, and has therefore been assumed to be the
Delta seam.

‘ A continuation of this seam into Pike’s Creck was located at an altitude of 350
feet, a few chains to the south-east of bore No. 3. The section of the seam at this
locality is as follows:—

Sandstone roof.

12 inches coal.

2 inches white band.

9 inches coal.,

1 inch white band.
1inch coal.

3 inches blackstone band.
9 to 12 inches coal.

Shale floor.

A short tunnel has been driven on the seam at this point. A small fault was
met after driving only a few feet. The difference in altitude is accounted for
chiefly by the dip of the seam, but small faults will probably also be found to
oceur.

In Steep Creek a second seam has been opened sufficiently to enable the section
to be measured. The seam occurs at an altitude of 170 feet, and the section is

as follows: —

8] inches coal.

1 inch white band.
7% inches coal.

1 inch white band.
12 inches coal.

2 inches white band.
5 inches coal.

The tunnel has not been driven sufficiently to warrant sampling, the coal still
being soft and friable due to weathering.

At an altitude of 590 feet in Steep Creek there is a big outcrop of sandstones,
shale, and coal. The layers of coal are in no part thick enough to warrant develop-
ment work being done. :

At an altitude of 450 feet in a gully to the south of Steep Creek a seam of
poor-quality coal 2 ft. 6 in. thick was observed.

At an altitude of 400 feet above the sea, in Pike's Creek, a 3-ft. smudge was
observed. No development work has so far been done, and a section of the seam is
not available.

Other outerops have been observed, but for the most part these can be aceounted
for by repetition, due to faulting.
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F.—The Mining Properties.
Mt. John Coal Mining Company.

(a) Number and Area of Leases.—Only one lease of 100 acres is at present held
in the Steep Creek area. This lease, No. 7165, is in the name of J. H. Edwards,
and is situated about 2 miles north of Llandaff.

(b) Eaztent and Method of Mining Operations.—The mining operations in this
area have not so far advanced past the prospecting stage. A few short prospecting
tunnels have been driven.

(¢) The Quality of Coal.—The quality of the coal from this area is indicated in
the table of analyses (page 29) by the registered number 416. This analysis reveals
a higher percentage of ash than is usual for the East Coast coals, but in a general
manner the quality does not differ from that of the coals of other areas.

(d) Production.—The only coal produced from this area has been a few samples
reported to have been used on the railway and steamers for testing purposes. No
records of the tests are, however, available.

(e) Quantity of Coal Available.—In calculating the coal reserves in this area
two seams only can be taken into consideration at present. These show a total
thickness of 4 feet 6 inches, and in the 100-acre area of the property give a coal
reserve of 500,000 tons.

G.—Unleased Coal-Bearing Land.
(1)—The Total Area.

The total area of unleased coal-bearing land in the Steep Creek area is, approxi-
mately, 400 acres, in which the Mt. John lease is more or less centrally situated.

(2)—Number of Seams.

The same seams have been shown to exist on the unleased land as have already
heen discussed for the leased land.

(3)—Quality of Coal.

The quality of the coal on the unleased land must be assumed to be the same
as for the coal on the leased land.

(4)—Quantity of Coal Available.

Taking into consideration the two seams definitely known in the district, hav-
ing a thickness of 4 ft. 6 in., a coal reserve of 2,000,000 tons will be available in the
400 acres of unleased land.

(6)—Mrt. PauL AREA.
A .—Location and Extent.

Situated at the northern end of Freycinet Peninsula, about 14 miles to the east
of Moulting Lagoon, the peak of Mt. Paul occurs rising to a height of 1800 feet
above the sea. -

On the flanks of this mountain peak, Trias-Jura sandstones occur, and it is in
this belt that the coal seams of the area are found. The limits of the area have
not yet been definitely proved, but it is certain that for at least 1 mile the various
seams extend in a north and south direction. That the area may extend as far
northwards as Mt. Peter is probable, although up to the present time only one very
poor outcrop has been located there.



The Mt. Paul area comprises the land between Moulting Lagoon on the west,
and the sea-coast on the east, and extends in a north to south direction from the
northern slopes of Mt. Peter to the southern slopes of Mt. Paul. The actual coal-
bearing portion is a comparatively narrow strip situated centrally in the area.

B.—Access.

At the present time this area is inaccessible to all except foot traffic. No
roads have been constucted, nor have any other means of transit been made
available. About 3 miles south of this area an ideal port is available at Coles
Bay, but as no railway has yet been constructed to the port, nor shipping
facilities provided, the port, so far, has not been available to the holders of the
mining properties in the district. The Mt. Paul area could, however, be made
readily accessible by the construction of a short line to Coles Bay, but the pro-
posed East Coast railway, if built, would pass close by the western boundary, and
would serve all the requirements of the Mt. Paul properties. It may be found
necessary to construct a short line into the Mt. Paul workings, but its length would
not be greater than 1 mile.

C.—Previous Reports.

A short report on the tin ore at Schouten Main, by the late W. H. Twelve-
trees, accompanies his report on the Llandaff and Denison coalfields, published in
1901. No previous reports have, however, been placed on record regarding the coal-
bearing area in the vicinity of Mt. Paul. .

,.
D.—Topography.
. (1)—General Description.

The western portion of the area is comparatively flat. The strata outcropping on
the flats are for the most part Permo-Carboniferous limestones or Trias-Jura grits.
On the western extremity of the area the diabase is met on the banks of Mouit-i.ng
Lagoon. To the south-west granite is found to outerop to the east of the diabase,
whilst still further east Cambro-Ordovician slates are found as a narrow belt between
the granites and the Trias-Jura strata.

On this flat country practically the whole of the Trias-Jura strata have been
denuded. A comparatively small thickness of the basal grits are found to occur on
the many small ridges of the area, whilst in the intervening gullies the Permo-
Carboniferous limestones are found to outerop.

About a mile to the east of Moulting Lagoon the foothills of Mts. Paul and
Peter are met. These mountains form a comparatively short and unarrow rdge,
rising quickly to a height of 1600 feet above the sea, the last 400 feet at least being
cemposed of a diabase capping. The eastern slope of the mountain falls abruptly
through Trias-Jura sandstones till the Permo-Carboniferous limestones are met,
but further to the east the limestones are again found to outerop at an altitude
much above the base of the Trias-Jura grits. A fault is present, and along its
course a stream has worn a deep and narrow valley in a general axial direction.

Between the two mountain peaks a saddle occurs, comparable with the saddles
occurring in the Mt, Nicholas Range. No diabase is to be seen in this saddle, and
its absence tends to show that it occurs on the mountain peaks as the remnants of
a sill, and not as a transgresive mass. There is a possibility of a fault crossing the
range through this saddle, but up to the present it has not been located.

The whole area is characterised by the absence of notable drainage channels.
The comparatively few creeks that do occur are small, and for the most part are
continually dry.
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(2)—Relation to Mining.

As in the greater number of the previous areas the coal in the Mt. Paul area is
so situated as to be won by mining on the adit system. The chief outcrops of the
atea are situated at an altitude of about 300 feet above the general level of the
country, and a tunnel has already been driven on the main seam. P

The proximity of faulting has caused a local dip of 4° in a northerly direction.

E.—Geology.
(1)—Geological Map.

The geological sketch map of the Mt. Paul area is included on the general
sketch map of the Seymour-Douglas-Denison-Mt. Paul Coalfield, and is represented
on the south-eastern corner of the map. It has been compiled from the mineral
charts of Llandaff and Coles Bay, together with the land chart, Glamorgan No. 2.

" (2)—The Permo-Carboniferous—Trias-Jura Section.

The western, southern, and eastern boundaries of the Mt. Paul area are char-
acterised by the presence of granites, which form the coast-line of practically the
whole of Freycinet Peninsula, and extend westward along almost the whole of the
northern shore of Coles Bay. Centrally situated with regard to the granites, the
Trias-Jura and Permo-Carboniferous strata occur as a roughly triangular mass, the
apex of which is towards the south.

Over the eastern portion of the area, where Permo-Carboniferous strata are
met, only the uppermost limestone horizon is to be seen. The Trias-Jura grits are
prominent over a wide extent of country immediately to the north-west of Mt.
Paul. These grits occur as cappings to a number of low ridges, in the hollows
between which the Permo-Carboniferous limestones are found to outerop. To the
northward these grits are absent, and Permo-Carboniferous limestones are pro-
minent, but further to the north the grits are again to be seen. There is proba-
bility of a fault existing here.

No measurement. of the Permo-Carboniferous strata could be made on the
western fall of the mountain, but on the eastern fall, where the Trias-Jura strata
have been faulted below the Permo-Carboniferous, a creek has worn its channel
along the fault-line to reveal the presence of at least 150 feet thickness of Permo-
Carboniferous limestones. Conformably above the limestones the normal Trias-Jura
section is met. The upper limits of this series were not examined, but the Lower
or Ross sandstones and the Felspathic sandstones were both found to occur.

The summits of the two mountain peaks are each composed of diabase.

(3)—The Mode of Occurrence of the Diabase.

The importance of the Mt. Paul area as a coalfield is dependent directly on the
mode of occurrence of the diabase

The area is bounded by the positions of two major faults, outside of which
there is no possibility of the occurrence of coal. In the trough between the faults
the Trias-Jura coal-bearing strata oceur. The average distance between the faults
throughout the area is from 1} to 2 miles, of which distance at least half a mile
has no representatives of the Felspathic or coal-bearing sandstones. The diabase
of Mt. Paul is situated centrally with respect to the probable coal-bearing area.
It is therefore evident that were the diabase a transgressive mass the value of the
field would be seriously affected, for the coal would then occur only as a narrow belt
round the margin of the diabase. From the data at present available it would seem
that the diabase at Mt. Paul and Mt, Peter is not transgressive, but has been
intruded as a sill. The distance between the two mountain peaks is, approximately,
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14 miles. A saddle occurs between the two peaks in which diabase does not occur.
This saddle in every respect is similar to the saddles found to occur at Mt. Nicholas,
where the diabase has been shown to be a sill. The dip of the strata at Mt. Paul
has not been affected by the diabase, the northerly dip being accounted for by the
presence of faulting.

Though the evidence at hand is far from being conclusive, still there is no evi-
dence to show that the diabase is transgressive. The evidence generally tends to
show that the diabase is a sill eapping the Trias-Jura, and under which the coal
will be expected to occur.

(4)—Structure.

(a) Faults.—The limits of the Mt. Paul coalfield are defined by the presence
of two axial faults, to which is due the roughly triangular shape of the Trias-Jura
outcrop to the south of Mt. Paul. The continuation of the Douglas River Fault
is found to cross Moulting Lagoon at a position westward of Mt Peter, and has
a direction of about 10° east of south. This fault passes just outside the south-
western corner of the coal lease at Mt. Paul, and has a throw to the east of,
approximately, 250 feet.

The continuation of the Cornwall Fault is also to be found in the vicinity of
Mt, Paul. This fault intersects the Douglas River Fault at a position a little east
of south of Mt. Paul. Its direction, from the point of intersection, is, approxi-
mately, due north, and passes along the eastern foothills of Mts. Paul and Peter,
and continues northward through the township of Bicheno. This fault has a throw
of, approximately, 500 feet.

The altitudes at which the various seams have been located would indicate the
possibility of a fault of some magnitude occurring between the mountain and the
mere western major faults. The four outcrops at present known can be correlated
fairly well with the foiif' upper seams (Alpha, Beta, Gamma, and Delta) of the series.
The four lower seams are at present missing, and with the grits occurring at an alti-
tude of, approximately, 200 feet below the main seam, it would appear that the
four lower seams have been faulted below the level of these grits. This necessitates
the assumption of a fault with a throw of 250 feet towards the east existing between
the Douglas River Fault and the mountain.

The Trias-Jura strata have therefore reached their present position as the result
of trough-faulting of, approximately, 500 feet magnitude.

No other major faults were located in this area during these investigations.
One minor fault was seen close to the present tunnel at Mt. Paul. The throw
of this fault is at least 15 feet.

No other minor faults were noticed, but it is to be expected that the small
faults common to all East Coast coal mines will be met as work proceeds in this
area.

(b) Dip of Coal Seams.—The dip of the coal seams of the Mt. Paul area is
found to be in the opposite direction to that ruling in all previous areas. The Mt.
Paul seam dips towards the north at an angle of 40°. This dip may be attributed
to the proximity of major faults.

(5)—The Coal Seams Represented in the Area.

Only one seam has been opened sufficiently to enable definite conclusions to be
drawn as regards the thickness and general nature of the seam.

This seam occurs at an altitude of 420 feet above the sea, and can be correlated
definitely with the seam occurring at the Dalmayne main tunnel. The Mt. Paul
tunnel has therefore been driven on the Delta seam, and it should be expected that
four lower seams would be found to oceur. No seams at lower altitudes could, how-
ever, be located, and it has therefore been assumed that additional faulting has
occurred to the eastward of the main fault, and these lower seams may yet be
proven by boring on the flanks of the mountain.
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Other outcrops have been located at altitudes of 470 feet and 600 feet. These
latter outerops have not so far been opened up, and definite conclusions as regards
thickness and quality of seam cannot be formed.

F.—The Mining Properties.
Mount Paul Coal Mining Syndicate.

(2) Number and Area of Leases.—The Mount Paul Coal Mining Syndicate is
at present operating on one lease—a reward claim of 240 acres, situated on the
southern and western flank of Mt. Paul. This lease is the only one at present held
in the Mt. Paul area.

(b) Extent and Method of Mining Operations.—The syndicate has driven a
dip tunnel on their main seam for a distance of, approximately, 460 feet. The
tunnel is driven in a northerly direction, and is falling with an average grade of
1 in 15.

This tunnel is the only developmental work carried out so far in the area, and
it has not yet been indicated which method of mining will ultimately be adopted.
The nature of the seam is such, however, as to lend itself more advantageously to
mining by the Bord and Pillar method of mining.

(¢) Quality of Coal.—The seam, as revealed by the tunnel at Mt. Paul, shows
the following section from roof to floor:—

Sandstone roof.

6 inches  stony coal.

2} inches  bright coal.

4-inch blackstone band.

8 inches bright coal.

4 inches  dull coal.

3-inch blackstone band.

-inch coal.

i-inch blackstone band.
10 inches  coal, with one J)enny band.
1-inch blackstone band.

63 inches coal, with one penny band.

54 inches bright coal.
}-inch band.

20 inches  poor coal.
4-inch band.

12} inches  coal.

6 inches shale band.
32 inches coal.

Shale floor.

The above section shows a total thickness of 9 ft. 71 in. From the number of
small bands occurring in the seam it is to be expected that the coal produced will,
like the coal from previous areas, contain a high Eeroentage of ash. The seam is
identical with that already opened up by the workings of the Dalmayne Colliery,
and the quality cannot be expected to differ to any great extent from that of the
coal from those workings.

Analyses are represented by the registered numbers 745, 746, page 30.

(d) Production.—The only coal produced from these workings up to the pre-
sent time has been a few bulk samples for testing purposes by the various people who
from time to time have contemplated p ;

(e) Quantity of Coal Available.—In caleulating the coal reserves of this area
it is only possible at present to include one seam, and of this seam, after bands have
been excluded, only 6 feet can be taken as being available. The area over which
this seam extends is, approximately, 1 square mile. This gives a reserve of

4,700,000 tons. .
There are other coal seams which will add to this reserve as they are developed.
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(7)—FosBrook AREa.
A .—Location and Extent.

To the south of, and adjoining, the Steep Creek area a belt of coal-bearing
land extends as far south as Coombend. At the northern extremity of the area is
situated the farmstead property of Mr. A. C. Fosbrook, close to which is situated
“the only mining lease o? the area. The area is situated on the western side of the
main-road from Bicheno to Swansea, and extends from the township of Llandaff in
a south-westerly direction to Coombend, a distance of about 3 miles. The main
range marks the western boundary of the area, which in all covers some 6 square
miles.

-

B.—Access.

The main-road from Bicheno to Swansea passes along the eastern boundary of
Fosbrook area, and is at the present time the only means of gaining access to the
area. With the construction of the East Coast Railway the northern portion
of Fosbrook area could be made accessible by the construction of a short branch
line of about 1 mile in length. To connect the southern portion of the area with the
railway would mean the construction of a much longer branch line, and it is
doubtful whether this portion of the area would ever be sufficiently productive to
warrant such expenditure.

C.—Previous Reports.
No previous reports on this area have been prepared.

D.—Topography.
(1)—General Description.

A narrow belt of flat country exists immediately to the west of the main-road,
and from the margin of this plain the Main Range rises rapidly to a height in
places reaching 1200 feet above the sea. The southern portion of the range has
a lower altitude than the north, and reaches only an altitude of about 800 feet
above the sea. The crown of the range is in every case composed of diabase, and
the Trias-Jura sandstones form the mountain slopes. This area, like the Steep
Creek area, is characterised by a number of fairly steep ridges, running from the
Main Range towards the plain country. The drainage of the Fosbrook area is
effected by a number of creeks flowing through the centre of the area into the
Apsley River. The drainage of the mountainous country is effected by a stream
flowing southerly through a steep and narrow gorge into the Swan River. A narrow
divide exists between the sources of the creeks and the south-flowing stream.

The main outcrops of coal have been located at various altitudes on the
mountain slopes, chiefly in the beds of the creeks.

(2)—Relation to Mining.

The chief difficulties to be overcome in the mining of the coal in this area will
be the transportation of the coal from the mines to the plain country. The steep
ridges common in the area will necessitate the construction of fairly long and
expensive tramways.

The positions at which the seams have been located, coupled with the low angle
of dip prevailing in the area will enable the adit system of mining to be adopted
in every case.

E.—Geology.
(1)—Geological Map.

The geological sketch map of this area is included in the general geological
sketch map of the Seymour-Douglas River-Denison River-Mt. Paul Coalfield.
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(2)—The Permo-Carboniferous—Trias-Jura Section.

The Permo-Carboniferous strata are not in evidence in this area at all. The
Trias-Jura sandstones occurring on the plain country rise to form the mountain
slopes, and have a maximum thickness of, approximately, 800 feet. Towards the
south of the area a smaller thickness of sandstone is visible, but in no place is the
basal stratum visible. An accurate measure of the thickness of the sandstones
is therefore impossible. The Felspathic sandstones are the only ones in evidence,
and it is probable that faulting has occurred to cause a repetition of strata. The
diabase throughout the area forms the summit of the range.

(3)—The Mode of Occurrence of the Diabase.

At Coombend diabase is met in sifu at an altitude of, approximately, 450 feet
above the sea. To the south of this point the diabase extends as an almost
unbroken mass for a distance of 10 miles. A small area of Trias-Jura sandstones
was observed at Cranbrook.

To the westward of the area the diabase extends in an unbroken mass as far as
these investigations were carried.

South-west of Fosbrook’s farmhouse a narrow ridge is seen, which acts as a
divide between streams flowing eastwards and streams flowing in a southerly direc-
tion. On the eastern flank of this ridge the Trias-Jura sediments are to be found
at an altitude of 200 feet above the bed of the stream to the west of the ridge.
This stream is a deep and narrow gorge over 250 feet in depth, and the channel
1as been worn in massive diabase. In vhe Mt. John section, at the head of the
main creek, diabase was met in sitw at an altitude of 570 feet. The banks of the
creek at this point were composed of sandstone, which could be traced to an alti-
tude of 740 feet. A coal seam was located at an altitude of 690 feet.

From the above data there can be no doubt of the transgressive nature of the
diabase mass of this area.

(4)—Structure.

(@) Faults.—No faults have so far been definitely located in Fosbrook area.
The major faults, located at Llandaff, will probably continue into the Fosbrook
area, and account for the abnormal thicknesses of Felspathic sandstones found.

(b) Dip of Coal Seams.—Except where the variation may be accounted for by
proximity of diabase, the various coal seams of Fosbrook area are found to dip
in a southerly direction at a low angle.

(5)--The Coal Seams Represented in the Area.

Five outcrops have been located in Foshrook area, and although the area is
still in an undeveloped state, three of the outcrops have been opened up to enable
measurements of the seams to be made.

At an altitude of 380 feet above the sea, in the main creek passing through the
Mt. John section, a small seam was seen to occur at the foot of a emall sandstone
cliff. 'The section of this seam is as follows:—

156 inches coal.

2 inches white band.

5 inches coal.

6 inches blackstone band.
8 inches coal.

12 inches shale.

1 inch  coal.

Shale floor.
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This section agrees fairly well with the section of the upper portion of the
main seam in the Douglas River area. It also agrees with the seam in Pike
Creek, in the Steep Creek area, and is therefore the Delta seam.

At an altitude of 550 feet above the sea a second seam is exposed. The sec-
tion from roof to floor is as follows:—

Sandstone roof.

7 inches  brght coal.

3 inches  black shale.

2 inches  white band.

4 inches coal.
14 inches carbonaceous shale.

4 inches  hard blackstone band.

This seam is identical with the Douglas River 5-ft seam, and is therefore the
Gamma seam. The above measurements were made on a weathered outerop, and
the true nature of the seam could not be determined from the appearance of this
outcrop.

At an altitude of 690 feet above the sea another seam has been exposed ag
the result of a landslip. The outerop is situated high in the left bank of the main
creek passing through the lease, and is only a very short distance removed from
the Trias-Jura-diabase contact. The diabase is found to outcrop also in the creck
bed at an altitude of 580 feet above the sea.

The section of this seam from top to hottom is as follows: —

15 inches  coal (poor).

1 inch white band.

2 inches  blackstone band.
6 inches  white band.

12 inches  poor coal.

4 inches white band,

1 inch blackstone band.
1-inch white band.

6 inches  blackstone band.
3 inches clay.

5 inches  blackstone band.
3 inches clay.
11 inches coal.

4 inches white band.

3 inches dark shale.

2 inches white band.

12 inches coal.

1} inch  band.

Coal ; thickness indefinite.

This outerop has a thickness over all of 7 feet 6 inches, but the number of
bands is so great that the seam is more or less valueless.

Two other outerops were located in this area at altitudes of 480 feet and 520
feet above the sea. These outcrops have not, so far, been opened up, and no
measurements are available.

F.—The Mining Properties.
(1)—The Mount John Mining Company.

(@) Number and Area of Leases—The Mt. John Company at the present, time
are the holders of one lease of 100 acres in the Fosbrook area.” This lease (7180) is
in the name of J. H. Edwards, and is situated about half a mile to the north-west
of the township of Llandaff.
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(b) Extent and Method of Mining Operations.—Mining operations in this area
have so far only resulted in a few short open cuts and tunnels being driven to
prove the seams in the various outerops.

(c¢) Quality of Coal.—Work had not progressed sufficiently on any seam of the
area to enable a representative sample to be taken. No analyses can therefore be
given. The coal from the two upper seams measured is poor in appearance, and
the number of bands visible in the seams would make these seams difficult to work.

The coal in the lower seam is better in quality than is the case with the top
seams, but the seam is thin, and would be difficult to work.

(d) Production.—No coal has so far been produced from Fosbrook area.

(e) Quantity of Coal Available.—The only seam which it is justifiable to
include in the calculation of the coal reserve is one which would yield 20 inches
of coal. This is known to occur over an area of 60 acres belonging to this company,
giving a coal reserve of 120,000 tons.

G.—Unleased Coal-bearing Area.

The unleased coal-bearing area extends as a narrow strip of land along the
range from Fosbrook’s to Coombend. It would be difficult to state the exact area
which would be coal-bearing. With seams of thickness and quality, as indicated
on the Mt. John lease, the amount of coal in reserve in the area would be small.
With the data at present available no attempt has been made to calculate the
quantity of coal available in the unleased area.




SWANSEA - SCHOUTEN ISLAND COALFIELD.

(1)—SwaNSEA AREA.

The area included in the map of the Swansea-Schouten Island Coalfield, which
occurs on the mainland, contains no coal whatever.

(2)—ScHOUTEN ISLAND AREA.
A .—Location and Extent,

Schouten Island comprises 16 square miles, situated at the southren
extremity of Freycinet Peninsula, and about 13 miles in a south-easterly direction
from the township of Swansea. The coal seams known to exist on the island occur
at or near sea-level, and the chief outcrops at present visible are in close proximity
to the anchorage. :

B.—Aecess.

A comparatively safe anchorage exists on the northern end of the island, in
which ships of shallow draft shelter from the weather. This is the only good
anchorage on the island, and by its means access to the island is gained. In prac-
tically all weathers, except from the north-west, the anchorage is comparatively
calm. A jetty was at one time built in conjunction with the coal-mining industry
of the island. This jetty has since been destroyed, but it was reported that small
boats could load at it in all weathers. No regular service exists to the island, the

only means of making a landing being by means of boats hired from Swansea or
Triabunna.

C.—Previous Reports.

In 1848 Joseph Milligan reported on the island and its possibilities as a coal-
field. 1In his report (**) hﬁ'.lligan gives a description of the workings that existed at
that time. Two seams are reported, one of which has a thickness of over 6 feet.

D.—Topagraphy.
(1)—General Description.

The eastern portion of Schouten Island is characterised by fairly high hills of
granite. The granite area extends as far west as the anchorage, where it gives way
to diabase; whilst on the extreme north the granite gives way to sandstones. There
can be no doubt of the existence of an axial fault crossing the island. The western
portion of the island is not so rugged as the eastern, the country for the most part
being more heavily timbered, and rising to the hills in a series of fairly gentle
undulations. On the northern shore the sandstones are found to extend, from the
position of the granite, westward along the whole of the coast, except for a short
distance, where a northern extension of the diabase has intruded the sandstones,
and is now forming the coastline.

The whole of the eastern and south-eastern coastline of the island is com
of sandstones rising gently towards the south, the coast in all cases being bounded
by cliff faces, increasing in height as the southern extremity of the island is reached.

() Papers and Proceedings of Royal Soclety, Van Dieman's Land. Vol I, Part I, 1849
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(2)—Relation to Mining.

The chief outcrops located on the island have all been found at or near sea-level,
on the northern extremity of the island. As the general dip appears to be towards
the north, the easiest method of winning the coal from this area would be by tunnels
driven into the seam from the positions where they have at present been located.

E.—Geology.
(1)—Geological Map.

The geological map of the Schouten Island Area is included on the general
sketch map of the Swansea-Schouten Island Coalfield. The approximate positions
of the various workings have been marked.

(2)—The Permo-Carboniferous—Trias-Jura Section.

The Permo-Carboniferous strata are not in evidence on Schouten Island. On
the east of the island the granites are found from the coastline to the summits of
the hills. The central portion of the island is composed of diabase, whilst the west-
ern, southern, and northern shores are composed of sandstones of Trias-Jura age.

The sandstones of the west coast are the Lower or Ross sandstones, and those
of the north coast are the Felspathic sandstones, in which the coal seams are found
to occur. The sandstones for the most part are dipping towards the north, and on
the northern end of the island the dip is fairly great, indicating the probability of
a fault of some magnitude.

(3)—The Mode of Occurrence of the Diabase.

There can be no doubt of the dyke-like nature of the diabaseon Schouten Island.
On the northern shore there is an intrusion of diabase which can be seen to have
definitely passed upwards through the sandstones. Though an examination of the
whole island was not undertaken, and no definite evidence regarding the diabase has
been gathered, still, the northern portion of diabase is of such magnitude as to be
regarded more as an extension of a huge transgressive mass than as a dyke. The
main mass has therefore been assumed to be similar to its northern extension

(4)—Structure.

(a) Faults.—At least one axial major fault exists on Schouten Island. This
fault is indicated by the contact between granite on the one hand and diabase and
Trias-Jura sandstones on the other. This fault line roughly divides the island
into two equal portions.

A second fault exists on the northern end of the island. In direction this fault
would be approximately from N.E. to S.W,

Minor faults have not been located in number. One small fault was seen at
an outcrop of coal on the beach, in the vicinity of the shaft put down by Bernacchi,
at the north-western extremity of the island

(b) Dip of Coal Seams.—The dip of the various outcrops found on Schouten
Island is by no means constant. Dips ranging up to 309 towards the north were
recorded. These high angles of dip lead to the assumption of a fault being present,
though in one or two places the intrusive diabase is responsible for the high angle
at which the beds are lying.

On the western shore, towards the central portion of the island, and further
south, the beds appear to be dipping gently towards the north.
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(5)—The Coal Seams Represented in the Area.

Three outcrops only were observed during these investigations, none of which
show coal of quality worthy of exploitation. These outcrops appeared to the west
of the diabase intrusion at the coast, and occur under such conditions of dip that
the continuation of the seam from the coast inland would reappear at the surface
in a very short distance. The area, therefore, over which these seams extend is too
small to be worthy of consideration. !

Most of the work done on Schouten Island was carried out previous to the
examination in 1848, by Joseph Milligan. This work has been done in the Trias-
Jura strata, close to the anchorage. Two short tunnels and two shafts have been
sunk on this land all of which at the present time have collapsed, and entrance is
impossible. Mr. Milligan, on his visit, was able to enter the tunnels, and states:

* The lower seam . . . . measures 6 to 6} feet throughout.('*) The
old workings are of the following nature:—

One main drift a little above high-water mark, and nearly 6 feet
by 6 feet, has been carried in the direction (S.8.W. and W.8.W.) or
range of the seam more than 100 yards.

From this two branch galleries have been worked towards the
crop so as to communicate round a massive square pillar.

A narrow air course had been carried thence to the surface of the
bank.

The drift ended abruptly, and apparently in massive clay.” (%)

The original drive put in evidently finished up at a fault, the magnitude of

which is not known. No records are to be found as to the quantity or quality of

the coal produced from these old workings. A tramway was constructed along the

coast, a distance of about 3 miles, to a jetty, where coal was loaded. It was reported

that this jetty was in water sufficiently deep for a boat of 12 feet draught to berth
alongside.

F.—The Mining Properties.
(1)>Number and Area of Leases.

Two leases—one of 320 acres, the other of 420 acres—have been applied for by
A. L. Luttrell, on the north-western portion of Schouten Island. No leases are,
however, in actual existence at the present time.

(2)—Extent and Method of Mining Operations.

Except for the old workings mentioned previously there are no works other than
one prospecting shaft put down by Bernacchi.

(3)—Quality of Coal.

None of the seams are sufficently exposed to give an opportunity to sample pro-
perly. The outcrops, however, appear of very poor quality, and it cannot be
expected that the quality of the seams here will approach in quality the average
of the East Coast coals.

(4)—Produetion.

No coal is being produoe(.i at the present time from Schouten Island. : The old
workings have all fallen in, whilst only prospecting shafts are at present being sunk.

(") Proc. of Royal Soeiety, Van Dieman’s Land, 1849, Vol. I., Part L., page 5.
(') Proc. of Royal Society, Van Dieman’s Land, 1849. Vol. 1., Part 1., pages 8 and 9.
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(5)—Quantity of Coal Awvailable.

The quantity of coal available on the eastern shore of the island will be very
small. No attempt has been made to calculate the amount which, at a maximum,
would not exceed 10,000 tons. A narrow belt of Felspathic sandstones exists along
the shore-line. These are tilted at the high angle of about 23° towards the coast. This
high angle of dip is indicative of either a fault or the intrusion of the diabase. The
evidence in this case is in favour of the presence of a fault which has a downthrow
to the north-west. The sandstones on the lower part of the island are, as far as
were examined, the Lower or Ross sandstones, whicg are not coal-bearing. The pos-
sibility of mining coal on a commercial basis from the east coast of the island is
remote, for the quantity available would not be sufficient to maintain the working
for any great period of time.

A second area exists, adjoining the anchorage, where coal has already been
mined. The quantity here is also limited, and as work has already been carried
out over an extended period, the quantity now available would be too small to war-
rant extensive workings.

The area over which coal would be found would, in this place, be, approxi-
mately 10 acres.

The seam mined was reported as being 6 feet thick, of which 2 feet 6 inches at the
bottom was of good grade. Assuming this thickness to prevail over the whole area,
the total quantity of coal available would be 30,000 tons, approximately. From this
quantity must be deducted the quantity of coal already mined, of which there is
at present no record.

(3)—OTHER AREAS.

The foregoing are the descriptions of the various coalfields where coal has been
shown to extend over appreciable areas. Any two other points along the east coast
coal outerops were noted, but in each case the area likely to carry coal is too small
to be economically worked, and it is doubtful whether the seams would develop to
sufficient thickness to warrant exploitation.

Cranbrook.

At Cranbrook, on the Swan River, a small seam 6 inches thick is seen to out-
crop in two places. A dyke of diabase passes between the two positions of outcrop,
and the strata have been tilted at a high angle as a result. This dyke is, approxi-
mately. 8 feet wide, and runs in a general north-east direction. It cannot be
tr past the banks of the river.

Old Man’s Rivulet.

The second area where a small showing of coal was seen was at Old Man’s
Rivulet, about 8 miles south of Swansea. This area would not comprise more than
400 square yards. The seam outcrops on the main-roadl from Swansea to Hobart,
and has the appearance of being about 3 feet thick. The area, however, is too
limited in extent to be of any commercial value.

Maria Island.

Ccal was also reported to occur on Maria Island, but search failed to reveal
its presence. A fault exists running the length of the island. To the east of this
fault the Permo-Carboniferous strata exist, while to the west of the fault the main
rock in evidence is the diabase, or a small thickness of metamorphosed sandstones.
Along the western shore there are a few isolated small areas of Trias-Jura strata,
but these all show the intrusive nature of the diabase, and are found tilted at vary-
ing angles according to the proximity of the diabase.

Little possibility exists of finding coal on the west coast of Maria Island. No
outerops are visible, and the proximity of diabase would in any case render the
quality of the coal too poor to be of use.




Chapter IV.

TRIABUNNA - BUCKLAND COALFIELD.

(1)—TriaBUNNA AREA.
A.—Location and FEatent.

The Triabunna Area is situated at the head of Spring Bay, at a distance of
33 miles south of the township of Swansea, and 56 miles in a north-easterly direction
from Hobart. Though the Trias-Jura sandstones are found to occur over a fairly
extensive area, it is only in a very limited area immediately round the head of
Spring Bay that the possibility exists of finding coal in quantity.

B.—A ccess.

Situated, as it is, on the upper portion of Spring Bay, the Triabunna Area is
easily accessible to boats of shallow draught. Boats of lesser draught than 12 feet
can at the present time proceed to within 1 mile of the Triabunna township, where
facilities for shipping have already been provided by the construction of a small
Jetty.

The main-road from Swansea to Hobart passes bhrough the townshxp of Tria-
bunna, and it is by this means that access to tﬁe area is at the present time gained.

The probable importance of this area as a coalfield is due to its easy accessibility
by water, and its proximity to the capital and to Maria Island, where the erection of
cement works would give a ready market for the coal which may be won.

C.—Previous Reports.

A report on the Spring Bay area appears in the Secretary for Mines report
for the year 1890. In this report, A. Montgomery (then Government Geologist),
gives a fairly detailed account of the workings as reported to him at that time. At
least two seams were reported as having been cut by both bores and shafts.

R. M. Johnston, in his *‘ Geology of Tasmania,”’ refers also to the Triabunna
area, and, like Montgomery, gives extracts from a previous report by Selwyn.

D.—Topography.
(1)—General Description.

The township of Triabunna is situated on relatively flat land at the head of
Spring Bay. On the shores of the bay itself Trias-Jura sandstones are found to
outcrop, but for the most part the plain country is composed of recent alluvium
covering the Trias-Jura strata to a depth of, approximately, 20 feet. To the north-
east, north, and west of the township the country rises gently to form a low range
the summit of which is in all cases com of diabase. These hills rise to an alti-
tude of from 600 to 700 feet above the sea. The sandstones in contact with the
diabase are for the most part the Upper sandstones, and are found to occur at
practically all altitudes lower than that of the summit of the hills. The Felspathic
sandstones occur on the lower slopes of the hills, and are found to cuterop along
the sheres of the Bay.

To the south of the bay the Lower or Ross sandstones are found to occur over
a fairly extensive area, and the metamorphic action of the diabase is evident in
many places.
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(2)—Relation to Mining.

As the coal seams occur below the general level of the plain it will in all cases
be found necessary to mine the coal by shaft mining.
The various seams so far proven, exist at depths of about 200 feet below the

plain, and the coal should be easily won from shallow shafts sunk from the plain
country.

E.—Geology.
(1)-—Geological Map.

The geological map of the Triabunna Area is included in the general sketch map
of the Triabunna-Buckland Coalfield.

On this map have been marked the approximate positions of the various shafts
and bores of the area

(2)—The Permo-Carboniferous—Trias-Jura Section.

The Permo-Carboniferous strata are not exposed at any point in the Triabunna
area. The Felspathic sandstones of the Trias-Jura series are found outcropping on
the shores of Spring Bay, and extending to the foothills of the range surrounding
the township. A small thickness of the upper sandstones are found above the
Felspathic sandstones and flanking the range. The Lower or Ross sandstones occur
to the south and east of the Bay, and extend almost to Orford ofi the south and to
Oakhampton Bay on the east. -

The summit of the range surrounding the township is in all cases composed of
massive diabase.

(3)—The Mode of Occurrence of the Diabase.

At Oakhampton Bay definite evidence as to the nature of the diabase mass is
to be seen. The overlying Trias-Jura strata have been metamorphosed by the dia-
base, resulting in places in the formation of quartzite, as the result of the meta-
morphic action on the basal grits. In places tilting of the sandstones has occurred,
and dips as great as 20° have been recorded as a result. From sea-level at Oak-
hampton Bay the massive diabase is found outeropping at practically all altitudes
as great as that of the summit of the range, and the Trias-Jura strata are found
to abut against this mass at altitudes as great as 450 feet above the sea.

South of Triabunna the metamorphic action of the diabase is again seen, and
at Orford the transgressive nature of the diabase is to be seen in the extension of
the range to the sea-coast.

There can be no doubt that the diabase of this area is a transgressive mass,
which forms the boundaries of the coalfield at Triabunna.

(4)—Structure.

(@) Faunlts.—The nature of the country in the Triabunna area makes it difficult
to determine the presence of faulting. Over practically the whole area recent
alluvium has been deposited, and the outcrops observed have been insufficient to
enable definite conclusions to he formed.

In a previous report by A. Montgomery a fault has been suggested as passing
along the estuary at the head of Spring Bay. Montgomery has based his
conclusions on the- evidence obtained from reports of work that had previously
been carried out in the area. No details of this work have been given by Mont-
gomery, and at the present time no details of the workings to the west of the bay
are available. This fault has therefore heen assumed to exist, and the probability
of its existence must be considered should further work in the area be contemplated.
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(b) Dip of Coal Seams.—No definite observations of angles of dip were made
in this area. Only a small number of indefinite outcrops were located, and from
these it was evident that the seams are dipping in a general northerly direction.

From extracts from Selwyn’s report, published by A. Montgomery in 1890,
it would appear that a north-westerly dip was recorded in the various shafts sunk
in the area.

The angle of dip is in no case great, and varies only slightly from the

‘horizontal.

(5)—The Coal Seams Represented in the Area.

The information concerning the number of seams of coal occurring in the Tria-
bunna area has for the most part been gathered from previous publications. Four
outerops have been noted on the shores of Spring Bay, but these outerops are repre-
sentative of only two seams, the outcrops having been observed on both sides of the

-estuary. The outerops have been subjected to the agencies of weather to such an
-extent that no definite conclusions could be drawn as regards quality. The largest

outerop observed in the township of Triabunna appeared to be of very poor-quality

-coal.

From sections of strata revealed by shafts and bores put down in the area, and
described by Montgomery in his report of 1890, it would appear that only one

seam of workable thickness occurs in this area.

Montgomery was unable to make an examination of the old workings, and bhased
his conclusions on information gathered from residents of the district, and also on
a report published in 1855 by Selwyn. From Montgomery’s report the following
data, which have been taken from Selwyn’s report of 1855, are obtained.

Seven shafts in all have been sunk in the Triabunna area. The positions of
these shafts have been marked on the geological sketch map of the area, and the
particulars pertaining to them are as follows:—

Shaft A.—Sunk to a depth of 95 feet, and passed through 1 foot of coal at
a depth of 80 feet.

Shaft B.—Sunk to a depth of 70 feet, and cut 8 inches of coal at a depth of
53 feet. A bore was then put down from the bottom of the shaft an
additional 73 feet, and cut a 5-ft. seam of coal.

Shaft C (Gurney’s Shaft).—Sunk to a total depth of 111 feet. At a depth
of 32 feet, 8 inches of coal were met. The shaft bottomed on the 5H-ft.
seam, as cut by the bore at B.

Shaft D.—Sunk to a depth of 100 feet. From the bottom of this shaft a
bore was put down an additional 100 feet. No coal was met in either
the shaft or the bore.

Shafts F, G, H.—These shafts are all situated on the plain country. Frag-
ments of coal are still to be observed at the surface, but no particulars
are available as regards depth of shaft or positions of coal seams. From
Mentgomery's report it would appear that the coal in these shafts was
met at a depth greater than would be normally expected. Montgomery
assumed a fault to pass along the estuary to account for the differences
in levels.
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The following bores have also been put down in the area:—

No. 1 Bore.
Strata. Thickness. Total Depth.
ft. in. ft. in.
Surface soil ................. SR——— eSS sanmsneensonndond sesuinraend 1 0 1 0
Dark sandy clay .. 9 0 10 o
White running - i i <ot S1E el et 1 0 11 0
Sundy clay merging into sandstone..............ocoiiiniiiniinennn. 3 0 14 0
T T R S R R R S B L P 20 0 18 »0
Very firm grey thin IS ST S 38 o .0
Sandstone, some of 1t MOLEIEA ......ccoveivrrserissisinnsecssnnsivnseninns 18 0 8¢ 0
Firm grey thin shales ............ 1 0 8 0
"Wlntv, shurp, quartzose sandstone ........ce.ovvemmninniiiiniian. 11 o0 6 0
Sandstone, getting firmer ................. 25 8 71 8
Coarse-grained, -&hnrp,quartzoae sn.ndatone, vurymg in colour,
hard and soft bars ...... e oaas At e T Y S m e s Dand bsrviseieess) B 1 95 0
l Dark brown sandstone, brittle and BPMLeeee creers SO 5 0 100 o
L Light @rey SRnABURN., , .b.brvasns <3500 ot seson e Ssssabusnnpsnsessasins s Biy0® w06 0
Soft coarse-grained decomposed felspathw gandstone, churged
with iron pyrites...... SSUTeTEs AN s e s NN e s e eas et vassnrusasas 8 9 113 9
Yellowish green to greyish grmy scapstone, changing in
going downwards to dark greenish rather hard soapstoue,
and finally inio diabase gree:stone, of which the soap-
stone is n decomli:ouuon product. Joints at 117' full of
concretionury spherules of earbonate of iron...... ........... 3 6 g .8
] Diabase greenstone, ﬁma-gmned and decomposed towards the
' top. but rapidly getting firmer and also of courser gmn
L Zeolites in joints and cavity at 162/ 6 ... ........ccoee] 57 6 174 9
BOmARL UL G sk vy 174 9 174 9

Bore commenced 25th February, 1891 ; finished 20th March, 1891,

No. 2 Bore.

Surface shaft, clay and drift
Solt brown SERAMODE. . cicvouisie. e iivimassssns sanbissss
Hard brown sunds'one with vertica] iron veins =
Nery hatd (duvle shle. 000 E0E ANE AR RRGRIE o e
White shale .......... RS R TR T T T (G AP TR

.Wh:te 5, ] PR T PO SRR G YO S SRS OY SRS ) OO ok St SR

bard white shale. ........ii.corsonvvessivensonannses W M A
|’ ard PIMEBEREALONNE . ... .50 5= smzasinsbatsssefone snoyshad oo hsnnvasses
Green sandstone ......... : < -
White sandstone ..o v

1' Very brittle grey quartzose sandstone with vertical fracture...

Hard quarizoge white sAaNdstone .......cccceeiiineiivinninrenssionnens
Hard bluish-grey compact flinty sundstone or quartzite, with

I OO TRRCEUTE. .. . 500 i dhintussnyossasiis sSysacrassisane
| Compuct grey sandstone or quartzite with almost vertical joints
Hard greenish sandstone with vertical joints much like dinbase
greenstone in uppearance. Altered felspathic sandstone ...

Thickness.
. . in
13 0
1 0
13 0
1 0
0 6
2 6
1 5
: | 0
6 6
0 4
1 2
4 74
0 8
1 84
27 84
76 14

Toral Depth.

it.

13
14
27
28
28
31
32
33
39
40
41
46

46
48

-

76
76

"

...
saccoof

(=
[

U -]
o

Ll B
Lol o

Bore comnmenced 1st April, 1891 ; finished 15th April, 1891.
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No. 3 Bore.
Strata. Thickness. Total Depth.
ft. in. ft. in.
Surface shaft, heavy boulder wash .......ccovvvnniiiiennnniinn, srosveEins 28 6 23 6
Sandstone, with conl stuins and fern prmts ............... I 1 6 25 0
Dark groany shales......oisevenceooiivviviiiisinsntesiocsen nsssesssssisssss 7 6 32 6
Dark und hight shales ... 2 8 35 2
Coarse-grained friable qnartzoae sandntone, somewhat m:cuceom
muf'h stained with carbonaceous mMutter. . ..cocvviiveiernrnrnirnnnns . 10 114 46 14
y thin shales .....00.coi  sonnmsnniiinin T T 8 4 54 54
Blac carbonuceous mudstone or clod  ..........os.s FERTMieEETh 0 84 55 2
Herd white finty quartzose sandstone, approaching to qusrtnte IR 5 7
Coarse grained very friable dark coloured quartzose sundstone... 0 . 9 55 9}
Bluck shale or €lod  ....ccceceeeveeiinnrieieranennnne Thuay o Avenuaseiin 0 6 56 33
Soft sandstone with minute fossils ........cooviiiiiieniininn e s 1 1 57 4}
Dark sandstone with, calCite....coiveresisires sorivasmsssinnreisrrnnsanass 1 3 58 7}
Light und dark sandstones ....... VRS AP BD AP SRR s vemesucantnsasens - e 62 14
Black carbonaceous mudstone or clod, “with  little coal 0 4 62 5}
Light grey soft shale or cluvstone ........... 3 1} 65 7
Sandstone with coal stains f l 4 10 700" 55
Light blue shale ..... AR RSR s G vt SO 1 1 71 6
Light grey srg:llu.ceous fine-grained sundstone and groy shale .. 5 0 4 .
Pink shule, iron stained...... ... o S A Mot 7 0 83 6
Light sandy shale ... .. iivianriiisniinissssamsonsinsss v by 5 34 88 93
Sandstone............. 1 3 90 04
Light blue shale .......... B PRSP R o 5 1 95 14
Light grey shale or ﬁue—grmned felsyath:c sa.ndstone, with eal-
cite interlaminations TiaUBRReRLhes dhaKespenctanivas < e 6 0 101 13
Dark firm shale, with calcite veins. ; 4 1 e 0}
Dark blue shale .......ccooeeeeeenenn. 1 6 7
Very dark shule ....... Vs Ear e aas 0 9 10% 34
Light blue'shale .....cocciiiinienrmasenssnnrssnses 11 0 119 33
Blue shale or ﬁne-grumed telapathlc snndstoue, mth fern im-
Pressions ........... cageias vas. asan 2 0 121 33
Shale varying in cha.mct.er, partiy conl-stained grey ‘thin shales
or hard fireclay ...... e eal % et s el e b 122 9}
o TR el e PR U B b e e R [ TR | 129 84
Firm sandstone ......... 1 6 131 2}
Pink shale ..... ... e, ) 133 24
Sandstone............ . 6 24 139 5
Brownish felspathic so.nd;tone LTI T T s e e e 3 0 142 5
Conglomerate of sandstone and pink shale .............ccooevinennes 0 10 143 3
Brown shale and grey grit .. o e TS S e T 4 1 147 4
Light bluish grey nng pmlush and dark bluish grey arenaceous
shale. Impression of Phyllotheca sp. at 154 feet... ........ ..., 16 8 164 0
Soft sandstone...... rsysussasenisnsshnIss sseenvetnes ARk SRR m 2 6 166 6
Shales, pink, blue, and sandy ... e 5 0 Wi .8
Micaceous light grey folspathlc sandstone, with coal stuing ; a [
few inches of conglomerate in last foot ... ........ooeiiins oo, 33 9 20 3
Hard white flinty quartzose sandstone ........... ) 4 0 209 3
Fine-grained quartzose sandstone, light grey and pmlnsh, pa«-
ing into siliceous mudstone, with curbonaceous matter ......... 11 4 220 7
Slightly micaceous fine-grained sandstone and arenaceous shale.
ine print of Thinnteldia sp. at 230 feet, fragmentary prints
of Thinnfeldia and Phyll theca at 227 feet and 225 feet .........| 14 0 234 7
Arenuceons shules and quartzose sandstones with prints of Phyl-
lotheca o0l Zoug plajlliles, .. «ooervessorssressssnrsnsrssensongrnssesasran 13 0 247 7
Pink and light blue fine-grained qunrtzose sandstone and are-
nuceous shale............ R e i e 34 4 281 11
Pink ShaloNT,.....cirnneseon ; 5 1 287 0
Green quurtzosa saudst.one, ht coloured in pluces savessee » 51 10 338 10
Red sandstone, quartzose, a.mf sharp to touch .......coeuvoens 1 9 340 7
Green sharp quartzose sandstone, with included lumps of mud-
stone, forming & conglomerate for u few inches at 394’ 6'/,
etting hard at 419 feet...... T L R T Spueee Breteesitinia), BB ol 422 8
Solid, very dense, aphsmte diubase greenstone, with conchoidal
fracture... R T B S R R 1 4 421 0
TOPAL ..iirie veurvsasinsrasnivrrei svsssnsssseeses| 434 0 424 0

Bore commenced 25th April, 1891 ; finished 12th June, 1891.
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No. 4 Bore.
Strata. Thickness [ Total Depth
ft. in. ft. in.
B0 SR oo sisianseniiie et RS eLtees T 8 0 8 0
Yellow sandstone, with coal markings . 22 0 30 0
Blue sandstone, with coal murkmgs o .| 38 0 68 0
Datltabmle ™. .. 0. 5. iovees L T T T R Y e 1 84 69 84
Conrse-grained saudstone .......ccccciieieiiiinniiiiinniasiinnnenes 1 4 71 0}
ComRnd BBRID........0000sbesvancsvsvansssns sess ranr wavrenseeses R sanenA 0 2 71 24
BOaR AR, .......... e e eromi oot e 1 5 2 N
Dark shale ............. 15 Un s sae eSS SRR R SRRy St A e YR enl s ¢a e ie 1 0 78 7}
Blue shale............ .. A R sl o el L 1 A Ay B 3 0 76 73
O A . o e e s ey 7 74 84 - ol
0 A T L RS e T U SRR [+ ety 84 4
Blw..k olbll wuid COBlY TRRIIRE. ... viribier prrsesessasnsonssbin shentssns 1 0 85 4
White shule, with thin coal pipes ....cvevvniiane. SHrignsenues 0 10§ 86 24
Coal (did not form solid curea) ....................................... : 2 31 £8 5§
3 BEOWI T ..o Busev s oo is S o vwus vas s beronn snvreshsn ass s unines 4 0 89 5%
| Black clod 0 10 90 31
CORL ... 00t piont s ibbinaasn 0 7 90 10%
Clud .. 0 3 91 1%
5, " I ST L R R TR e e 91 4
D AT G L, e e L L e G L L O evrsarasassages 0 3 91 7
Sandy shale .......coeererreennene B EE R DR S P RO, R R 938 3}
Soft mndsmne. 6 3 99 6}
DREESSIEII .. - rasvasannensarnas JRRERE a1 T A3aeaesstress 2 93 102 3%
)17 071 LT T ypen—" S L B s MR 0o 2} 102 6
Sandy shales, with patches of clod .ccovevevnniiiiiinnsiinannnns o | (R A, 130 o
Hard white coarse-grained quartzose sandstone, approaching to
QUETLEINA L | oo oeeganssnsnreeonnintvotanrotiade inntons Ao r e b 27 0 157 0
Greasy black clod, with thin seam of coal.........cccooviiiinnniiinna 1 0 158 0
Handy shale ..., S by s ids T ] 0 161 0
Hard white qus.rtzose micaceous sandstone, with coal stains and
thil) PRPEI o on oo odpesnsisnorsssshensevuoerivonsvossoboossessseatnonmsnpsses 3 6 164 6
Sany shale and sandstones, with patches of clod “full of coal
171111 RN sasssaespasvasesassssransaviasessryates A e T 6 6 171 o
Sandstone (quartzose) and shale, N X P Gobnasnt ssends 7 4 178 4
Dok Bhile. . ... vis s risosirinnrirsearei srevtans At L 120t ssetiases ol fso 4
Laght BB .......- ouseningoonss 0 8 181 0
150l e R S L b b S 1 0 182 o0
EIEHE BIRE 1ol..o0unneiensoreineomuin soeeRictaonstnuors  Shitanssssessanpeasss 0 3 182 3
Dark shnle, with & teace.of aolll Sl i e e eas e 1 3 183 6
Blgek aloft’... ... ...s.... sapeseuerbionsaraiey o plers e reeya s s beensanrss 4 1 187 7
White shale .......... orsssinseneraneoaE P el e e e 3 3 190 10
[ Coal weveernn.s srprenasommro il Sotere . R SRS AL o1 i o " 190 11}
Sandstone, llght. and dark ...... essessseanipatseesansyansBrae IRER S, Lo LY 5 94 196 9
Very impure coal and black clod.......ccceiiireeiieureeniisaasanses AR 199" "
Dark Shali .. i G RN e e L R 1 1 U 20 9
e e R Rty S . 2" "1 203 8
Sandstone and shules, the latter getting lighter in colour ........... 20 4 224 0
Sandstone and shales, two very thin seams of coal..........o..oooeesf 15 0 . 239 0
Light grey ﬁne—gmmed argillaceous sandstones, with pinkish
BINEE (. aiseereinmnennseniasrnnsnsssannnssieiinese sonsassasannnnnses e 22 10 261 10
TOTEL «uliiilil e 261 10 261 10

Bore abandoned at 261' 10" as having passed into strata already tested by
Ng. 3 bore. Bore cémmenced 23rd June, 1891 ; finished, 18th July, 1891.
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From the above data it would appear that only one seam of workable thickness
has been shown to exist in the Triabunna area. This seam has been proved to
be b feet in thickness, but the quality of the coal has not been indicated in any way.

The bores and shafts mentioned above constitute the whole of the work carried
out in the field, and these at the present time have collapsed, and are inaccessible.

F.—The Mining Properties.
(1)>—Number and Area of Leases.

No mining operations are at present being carried out in the area, and those
leases which at one time may have been taken up have now been abandoned.

(2)—Quality of the Coal.

The data at present available is insufficient to enable conclusions to be drawn
as regards the quality of the coal in the Triabunna area. As all the shafts in which
the coal had been exposed had collapsed, sampling was impossible, and analyses from
this area are not available.

(3)—Quantity of Coal Available.

In the present undeveloped state of the field no attempt has been made to cal-
culate the quantity of coal available. The area over which coal occurs will be found
nct greater than 300 acres, but until the thickness of the seams has been proven
no estimates can be made.

(2)—BUCKLAND AREA.
A.—Location and Eztent.

Five miles due north of Buckland, on the highlands between Bluff and Sand
Rivers, several seams of coal have been discovered on land owned by P. E. French.
Exploratory works have proved the continuation of the seams a distance of
60 chains in a north-westerly direction, but their length on the dip has not been
determined. Probably the extent of coal-bearing strata uninterrupted by dia
does not exceed 120 acres. -
B.—A ccess.

The difficulty of access tells greatly against the development and exploitation of
the coal seams in this area at the present time. A branch road leading past the
mine connects at Buckland (1000 feet lower) with the main highway between
Hobart and the eastern districts. This branch road is quite unsuitable for heavy
traffic, and as a possible line of transportation is too impracticable to be worth dis-
cussion. The only practicable route for a tramway is that following the Sand River
gorge to the valley of Prosser River, then turning along the course of that stream
to Orford, the nearest shipping port.. The cost of the construction of a 2-ft. gauge
tramway from the mine to this port, a distance of 15 miles, would not be less than
£50,000. The question at issue is whether or not the coalfield is of sufficient import-
ance to justify the expenditure of such a large sum of money in providing these
transportation facilities,

C.—Previous Reports.

Reference is made by A. R. Selwyn (!?) to the occurrence of coal at Prosser’s
Plains, in the Back River country, in a report communicated to the Royal Society
of Tasmania in 1855.

Tn 1890 A. Montgomery ('7) paid a hurried visit of inspection to Prosser Plains,
and reported the results of his investigations to the Secretary for Mines.

('%) Papers and Proceedings of the Royal Society of Van Dieman’s Land, Vol. III., Part 1., 1855,
(') Montgomery, A.; Report on Prosser Plains Coal Area. Report of the Secretary for Mines, 1850-
1891.
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D.—Topography.
(1)——General Description.

The topography of Buckland district is extremely irregular. From the flat
flood-plains of Prosser and Back Rivers, in the neighbourhood of Buckland, the land
surface rises rapidly to the north and south, reaching altitudes between 2000 and
3000 feet above sea-level in a few miles. Prosser River, flowing in a general easterly
direction, and Bluff, Sand, and Back Rivers, flowing from the north, have carved
deep broad valleys in the softer rocks. These streams, following the lines of least
resistance, have their channels in sandstones, along lines of faulting or else along
contact lines between the sedimentaries and the hard, resistant diabase.
Evidences of widespread erosion are very pronounced. The soft felspathic
sandstones containing the coal measures have been almost entirely removed,
the only remmnants left being found on French’s property and on Prosser
Plain. The strata that remain still covering the subjacent diabase consist of the
lowest sandstone and shale members of the Trias-Jura and the Permo-Carboniferous.
Over a very large part, however, the sedimentary rocks have been completely eroded,
and the denuded diabase projects above the general level in the form of residual
mountains. Prosser River, surrounded on all sides by diabase, has cut a deep pre-
cipitous gorge through a great mass of this rock (4 miles wide) in its course to the
sed. ;

A peculiar feature is the occurrence of swamps and marshes in the high lands.
In some cases the bottoms of these marshes consist of diabase, in which event they
are formed by the removal of the soft strata in places where the surface of the
intrusive is slightly concave.

The southern part of this district is, in almost every respect, similar to that just
described.

(2)—Relation to Mining.

The topography of the district is not altogether favourable to mining. French’s
mine, perched on a hill about 1500 feet above sea-level, in very broken country, is
difficult of acoess; and the Prosser Plain coal beds, even if the prospect warranted
it, could be developed only by means of shafts. However, the facilities for mining
the coal in French’s prospect are better, and the conditions for exploitation are
generally more favourable than at Prosser Plain.

E.—Geology.
(1)—Geological Map.

Information required to illustrate the rug nature of the surface was not
obtained on this journey owing to the length of time that would have been neces-
sary to make a complete topographic survey, but all other features have been care-
fully mapped. Tt will be noticed that a distinction has been made between the
Felspathic and the lowest or Ross sandstone members of the Trias-Jura by the
use of symbols indicative of the names of these strata.

An interesting feature in connection with the Ross sandstone members of this
formation is the presence, in very appreciable amounts, of common salt and epsomite.
The stratum comparatively rich in common salt is about 15 feet thick, and con-
sists of white, slightly felspathic, siliceous sandstone. Twenty feet below this is the
epsomite stratum, 5 feet thick, consisting of similar fine-grained sandstone of a yellow
to light pink-colour flecked with brown. In this rock the epsomite is evenly dis-
tributed, and immersed in water, the sandstone, following the dissolution of the
salt, readily disintegrates into its constituent, particles. The rapid disintegration of
these strata on the weather side is well illustrated by numerous extensive caves
formed along the clifi-faces overlooking Bluff River. In these caves the salts have
been redeposited on the floors from solutions percolating through the sandstones.
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These strata can be traced without interruption for many miles, but the salt content
varies appreciably from point to point. Samples 515 and 5154 represent the com-
position of the epsomite and salt sandstones respectively.

These common salt and epsomite beds have been observed by A. Montgomery
in the valley of Kangaroo River, and by W. H. Twelvetrees and the writer in the
neighbourhood of Ross and in other parts of the midlands. The removal of these
salts from the sandstones by solution in water has resulted in the formation of the
salt pans or sinks so commonly found in the neighbourhood of Ross and Tun-
bridge.('*) .

(2)-—The Permo-Carboniferous—Trias-Jura Section,

The Trias-Jura formation occupies nearly 20,000 acres in this distriet. The
uppermost member has been completely removed by erosion, and two or three iso-
lated remnants of comparatively small extent constitute all that is left of the fels-
pathic sandstone member in which the coal-beds are found. Underlying these are
the Ross sandstones, over 450 feet thick, which are barren of coal, but contain poten-
tial deposits of epsomite and common salt. Sections of these strata are given in the
log record of the bore holes. It will be noticed that near the bottom of the bores
the uppermost member of the Permo-Carboniferous was entered. Rocks of thie
latter system are exposed at surface in several places. They consist of yellowish
mudstones containing fenestella and spirifera, and white calcareous mudstones
replete with the more common bryozoa and brachiopoda.

The following bore results give some details of the Trias-Jura sediments:—

Bore A (Prosser’s Plains).

Strata. Thickness, Total Depth.
ft. in ft: o
BHRERNOIL: 5 unuonnssissnmauiinidin s antu i sapiionsisascizmbun an oo s aiais s ides 6 . 0 6 0
SRDESON0. O BFOWIN 0000 o oo cinsnsrsvmariansss piasisans i vere e n sbasasa 35 6 41 6
Sandstone, firm, white and grey ...........c.ceeereniiinsis i cenonin vienns 43 6 90 0
BN DRSS, o {0 aame.: <eclusnaneior sse muvers s oyt s nsansvads s s ssbutad 1 0 91 0
Sandstone, wiite quartzose with mica ...............cvvviiiiinninnn. 84 3 LI~ 98
Sandy sbale, light grey ................. A T T R S 19 9 195 0
Sandstone, greenish grey, quartzose ...............cccoioviiniinnnien 8199 246 0
Biale, ‘ahartagons”. . H R EE AR AT AR e o 18 9 264 O
Sandstone, greenish grey, qUArtZORe ..........ccovveeeririineniiinnnnn. 67 10 331 10
Sandstone, hard quartzose .................. LiTrtsred i eaindanariarand oF - 352 o
Shale, with minute marine fossils .... .vecciviee vovvviiiermenceieninns] 20 0 351 6
Shale, hard greemsh with veins of caleite.....ccoocoieiiiv viiinieeenns] 24 6 406 0
Shaule, hard, dark, arenaceous ..........c.cceviiieniinnnens Ry A 8 2 414 2
Bore B (Prosser’s Plains).
Reddish sand and diabase gravel...........ccccooiees « revnrireneneninnas 81 o0 31 3
Randstene, white and brown quartzose ............coeeee veveieaens oan 4 6 3 6
s i o e AR B T AR 2 TR o b M 10 R . IR [« 86~ .9
Sandstone, brown qUATEZOSE .....cccvvvireeiivrinrnies coervermonariins - 1 7 | @7 B
DhalesFEregind MR . (1121 il teeate itrasaiditisbbios whuo s o 5. .6 58 8
BaDAROBD DTN GORTEEORE ..., .. oveocrsenanesnonb b IR g ohD 0 6 53 9
EORRIE S BRI R S S0, B oo i es vving vadsantiin 4 AR o o 94 10 0 80" 9
Sandstone, hard, grey quArtzose................cocueeeuiiininnnnninnnens 14 10 sy 7
BSORIEARPE Whe¥ TV Bl L da b A LW S 14 5 93 0
Shale, nikh grey, Arenaceous ....cvviveviriviieiiiiinnies b 6 98 6
Shale, bluish and roddish v......... . oruiorsorersooens 13 11 nz 5
Sundstone, grey quartzose.... .......... k. 0 113 5
Shules, grey and red, with sandy bands.... .oo.cociveiriiieciicans oo 80 4 143 9

(') See P. B. Nye, Geological Survey, Tas.: Underground Water Supply Paper No 1.
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Bore B (Prosser’s Plains )—continued.

Strata. Thickness. Total Depth.

. in, ftoo | idmy
Sandstone, grey QUATLZOSE ........cocierseiieviiiiiniinn s onaeiinnrnan. 5 0 148 9
Shale, grey, with carbonaceous markings ......... .. cceeivviennnnnns 1 o 20 150 7
Shale, grey AreUALEOUR .ei... iseicsisisssisesiseises sisithusese mvonsenees] 90 8 181 3
Sundstone, white quartzose ......... e TR 37 2 218 5
Shale, grey .........ccocues o Sk ki Rk s R i TR iy B 219 11
Sandstone, white QUATEZOBE ........c.coceeiviuiinn o venes Vs st 1 6 221 5
Bhade, groy MIORRE00NE ... <i.v 1 UL L L iR e s s 6 .8 238 1
Sandstone, grey quartzose with pebbles..... ...........coooiiiiiin. 97 11 386 0
T e e D 0 6 3% 6
Sandstone, white quartzose with pebbles ...........ccccoveivvvniinnnne BRI 345 1
SIRID, PPN S ooryenssr bosoreaphsomerviiusiavideeiassasgivive i rgiatanpaissiadis . 347 7
BONANtOne, ZYOY (DUTEEONE. ..~ isa: osnxtsssaresiassssesysioessssssssinsasss 91 869 1
BT ARTONE, WAL, (o ot Uoroet o cu Pt e T areboduss soden b bnans k. iy 373 8
Sandstone, grey, green, and brown quartzose ....................... o R | | 436 9
Diabase, dense, tine-grained, with calcite ........... .c.ccoovnnn e B (4899

Bore A was sunk about a mile south-west from Brockley House, and nearly due
south of the point of confluence of Back and Prosser Rivers.

Bore B was sunk at a point 10 chains south-west from Robinson’s shaft and
tunnel. The failure in cutting the coal beds, and the fact that the strata passed
through consist of the lowest members of the Trias-Jura, clearly show that the
felspathic sandstones containing the seams have been faulted, the displacement
amounting to fully 450 feet. m’?‘ﬁe course of this fault is a little west of north, being
parallel to others observed in the valleys of Sand and Bluff Rivers.

(3)—The Mode of Occurrence of the Diabase.

A glance at the accompanying map (Plate XIV.) will show that outside the area
vecupied by the great mass of diabase numerous comparatively small protrusions of
this rock occur in the sedimentaries. This fact proves that at no great depth diabase
underlies the whole area, and is part of the great transgressive igneous mass referred
to elsewhere. From this parent body sills traverse the strata, and dykes intersect
them, protruding here and there in all quarters of the area.

(4)—Structure.

(a) Faults.—The various changes in direction and degree of dip of these
unflexed formations indicate faulting and tilting. Perhaps the fault of greatest
displacement and length is that coursing west of north, passing between Robinson’s
shaft and the bore hole on Cornish’s land. This is a downthrow fault to the south-
west, with a displacement of at least 450 feet. Parallel faults of lesser magnitude
occur in the valleys of Sand and Bluff rivers. So far as can be seen, all the import-
ant faults here are the direct result of the diabase intrusion, and apparently no
faulting of the diabase itself has occurred.

(b) Dip of Coal Seams.—At French’s prospect the dip of the coal seams and
the enclosing strata is to the south-west at angles varying from 5 to 10 degrees.
Outside the immediate neighbourhood of this mine the dip changes. At Bluff River
near the salt deposits it is a little east of south, and a mile north of Press’ home-
stead the same beds of strata dip almost due east. Further northward, in the Wil-
derness country, it returns to the normal south-west direction, and at Cornish’s
prospect. on Prosser Plains the angle of inclination is between 35 and 45 degrees.
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(5)—The Coal Seams Represented in the Area.

A fairly complete section of the coal-bearing strata is shown in Robinson’s
shaft and tunnel on Prosser Plain. In 107 feet of rock four distinet coalbeds were
intersected.

On French's land three seams have been exposed, and there are indications
of several others, but not sufficient exploratory work has been done to make a defi-
nite pronouncement as to the number occurring there. Alpha and Beta seams,
apparently, are absent; Gamma, Delta, and Eta are exposed.

In Robinson’s shaft and drive, as stated above, four distinet beds of coal occur,
the most important of which is the lowest, outcropping at surface in Back River
The following section of the strata is exposed in the shaft and tunnel :—

Strata. ! Thickness, Total Depth.

l ft. in. ft. .
Soil, bfown v i 5 0 A
Diubase boulders ........ o 6 0 11 0
Bandstone, brown fBISPALRIC ..iiilissicisraisivisianesommnssnssnesssranes 5 6 16 B
Sandstones, blue with dark bands ............c.coeenvn. ot i i | 6 3 22 9
Sandstones, blue with fern fossils ............ccccooiii niiiinnnn. ‘ 1 2 28 11
O I O e I . o o ane wseissves:sisssunssranas | 0 ] 24 8
Sandstone, blue with streaks of coal ...................ccoiiiiien ol BN 2 8
Sandstoveshapdantilinty: <. .l L aiaiiaiii i iz | 0 5 26 1
Coal, humie, good quality..............c. e R e e {4l s ol 28 7
(TR0 . o o E R iionticns puvn o e § oo abmaer ok 'y o dlw an Sty s Mo e g 1 9 28 4
I il el T S O R ‘ 0 3 28 7
SVTING, CPDOIWEIONN | .. . oo reveenssnsunsrsrprossynosenestnuroergiuenssssionts 2 6 31 1
Sandstone, hurd laminated ........cccoocoiie . cvciiieeee | 28 0 59 1
Sundstone, MICUCEOUS . ..uevieenniinsivniiaiianes s e R P | 0 3 54 4
Shale. indurated, light ......ccccovieies ininnn oo 35 L el M FRAR | Pragis 8 61 7
b T T T T RGP R S e S RS S iy o b e 64 1
Clam I WaNON b, covasonsnivns oo mbh. - sosiniiess o paled st sxprs suved b2 t O, 64 7
S 0 OSSO e | 70 6
Conl, bright, with B-inch band..; ;. .ccoen: cpsesarerucsssssaarsseassives | A 72 4
L6 [ ST e R e e S s T o e 0 6 72 10
Bands one, BIPIRRIE . .. .. oot oinamii D iaavoy Svivey daissis s ssiog 2 0 74 10
Clodiand Shaln BIEE. |l s b it sl et iassss it s 4 0 78 10
LR T T T e R R ST o NI ; 0y:. 8 79 4
e ol s il e 4 8 86 0
R R e R PR e e 14 6 w0 8
et B T T T A A L O SRS SuR = 1 0 99 . 6
Clod and shinle. _........ - idsdars, A,, Wrai 8 50, 3 o 102 6
Coal, bright............... st aor] 1 105 9
SBandstone, hard and fioty .......cccooricvinirmesesresmnsisnnenssionne [© —Agis 106 9

F.—The Mining Properties.
(1)—French’'s Prospect.

(a) Number and Area of Leases.—Two areas have been pegged under licence
to prospect for coal, but no leases of Crown lands have been secured yet by the
discoverers.

(b) Extent and Method of Mining Operations.—Until recently no attempt had
been made to test the coal outcrops by underground workings. A few holes had
been sunk here and there, but these were not productive of important results.
The owners realised that, under the circumstances, exploration by tunnelling would
prove the best means for the purpose in view, and works of this nature were laid
out accordingly.
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The coal beds are exposed in an extensive land-slip on the south-west side of
Sand River Valley. In order to test the seams under cover of solid rock an adit
was driven in the direction of dip underneath an outcrop of high-grade coal, from a
point 30 feet below the Buckland-Woodsdale road. This tunnel has been advanced
120 feet in broken ground without meeting the main seam. At 100 feet from the
entrance an attempt was made to explore the seams overhead by rising, but after
penetrating the first seam operations were suspended on account of a large outflow
of water and inefficient ventilation.

The following section was measured in the tunmnel, 60 ft. from the entrance:—

Sandstone roof.

2 ft. coal, bright, laminated.
6 in. fireclay, soft, white.

6 in. coaly clod.

2 ft. fireclay and shale, hard.
6 in. coaly clod.

2 ft. shaly clay.

3 ft. coaly clod.

Sample 494 was obtained at the place where the measurement was taken, and
represents the 2-ft. seam of bright coal. Occurring in the landslip the coal at this
point was much broken, but between the cleats it is hard and compact.

Sample 495 represents the 3-ft. seam of coaly clod on the bottom of the tunnel.
The quality had improved so much that it was considered worthy of further investi-
gation. It is dull-black in colour, but contains thin bright layers occasionally.

Lower down the hill slope there are indications of other seams. Thin veins
of high-grade coal occur in the landslip near the bottom of the valley, and water
soakages at ledges in the slip indicate the near presence of coal seams.

Since the writer’s visit another seam of coal, 2 feet thick, has been found on
the hillside, about 80 feet above the level of the tunnel. Sample 512 gives an
idea of the average grade of the coal of this seam. In appearance it is very similar
to that of the rich coal exposed at the adit mouth.

In its present undeveloped condition it is impossible to form an idea of its
extent, thickness, and value.

(¢) Quality of the Coal.—This is a firm, hard coal, of humic (bituminous) char-
acter, consisting of alternate dull and bright laminations of varying thicknesses.
It is capable of withstanding severe shock without erumbling, and is not appreci-
ably affected by exposure to the weather. It ignites readily at a comparatively low
temperature, producing great heat in the process of combustion.

In every respect it is remarkably similar to that mined at Dalmayne and Corn-
wall.

(d) Production.—There has been no production to date.

(e) Quantity of Coal Awvailable.——The exact limits of the coal-bearing strata
have not been defined, nor have the several seams known to exist here been explored,
therefore it is impossible to attempt an estimation of the quantity of coal available
in this area. However, it is certain that the productive measures here are not
extensive, being but a remnant of the great formation that contains the most import-
ant coal seams.

(2)—Prosser Plaing Coal Area.

(a) Number and Area of Leases.—Prosser Plains is the name given to the broad
flood-plain of Back River, and extends from Prosser River northward, a distance
of 5 miles. Near the headwaters, where the coal seams outerop, the valley is nar-
row and V-shaped, and is bounded on both sides by diabase.

The first exposure of coal is on land owned by Albert Cornish, and the second
occurs about a mile further up-stream.
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(b) Eaxtent and Method of Mining Operations.—Coal was discovered here in
1854, and in the following year A. R. C. Selwyn visited and reported on the pro-
gpect. Since that time a little exploratory work has been performed, but with
discouraging results.

The workins.gl:; on these coal beds are only of an exploratory character. They
consist of three shafts and two tunnel openings.

Robinson’s shaft (50 feet deep) is situated 120 feet south-west from the outerop
in Back River, intersected two small seams of coal, and the drive, 80 feet long,
leading north-eastward from it exposed five seams.

About 40 chains to the southward two prospecting shafts were sunk to 70 feet
~ in white siliceous sandstones.

These openings, together with the bore-hole, comprise all the exploratory works.

At the places where the seams are exposed the direction of dip varies from
8. 159 W. to W. 20° S., and the angle of inclination from 35 to 45 degrees.

The tilting of the strata at such a high angle indicates considerable disturb-
ance by the intruding diabase. The full effects are shown by the failure to find
the continuation of the seams southward in bore-hole B. The log records of this
and A bore-hole('®) show that the productive measures consist of a faulted rem-
nant only, and that the lower unproductive siliceous sandstones occupy the surface
a few chains southward.

(¢) Quality of Coal.—Unfortunately these workings were inaccessible at the -
time of the recent investigation, and no samples could be obtained there, How-
ever, samples were secured from the smaller seam of the lowest coal-bed and of
loose pieces of coal from the larger seam. Sample 498 represents the quality of coal
in the smaller seam exposed in the bed of the river. Tt is stained brown by iron
oxide, and under constantly running water has deteriorated.

Sample 499 consists of loose pieces of bright coal picked up at random from the
larger seam, which is covered with river gravels and diabase boulders.

Neither sample is truly representative of the quality of the coal.

The other seams are small and unimportant. A little over a mile further
up-stream, coal outcrops again in faulted position in the bed of the river.

The coals are of humic character, though not of first-rate quality. The ignition
point is low, combustion is free and complete, and the coal burns with a long, yel-
low flame. It is of rather slaty structure, and contains a large proportion of ash
and shaly impurities. TIn places, however, it is hard and compact, and in its clean
condition contains very little ash. Probably under cover the coal maintains this
high-grade quality.

(d) Production.—There has been no production to date.

(¢) Quantity of Coal Available.—In small, detached areas, such as this, it is
impossible to estimate with any degree of exactitude the tonnage of coal available.
Attempts to explore the area have not been productive of good results, and no
definite information has been obtained, except at the outcrops, upon which a safe
caleulation could be based. From the evidence in hand it a that the extent
of coal-bearing ground is very small, and not of any considerable economic import-
ance. In fact, the prospects are so discouraging that there is little likelihood of
another attempt being made to reopen the mine.

() See ahove, pp. 113, 114,




Chapter V.

TASMAN PENINSULA COALFIELD.

(1)—SarLTwaTER RIVER AREA.
A.—Location and FEztent.

Saltwater River flows into Norfolk Bay through the north-western part of Tas-
man Peninsula. The settlement at the mouth of the river is 50 miles by the sea
route from Hobart, and the old coal mines lie 3 miles north of Saltwater, where
the peninsula is very narrow. The coal-bearing strata extend from the east-
ern to the western shores, a distance of 3 miles. The southern extension of this
field is interrupted by a narrow dyke of diabase, which intersects the strata in a
north-easterly direction, and after passing right across the Peninsula, crops up
again on Slopen Island. Northward the seam rises to the surface in a horizontal
distance of 20 chains. The coal-bearing area is not greater than 400 acres.

B.—Access.

This area is easily accessible by water. Norfolk Bay provides a safe anchorage
for vessels of all sizes, and the existing jetties, with inexpensive additions, are cap-
able of accommodating ships of 1000 tons displacement. Small trading vessels ply
regularly between Saltwater and Hobart.

C.—Previous Reports.

So far as can be ascertained, descriptive reports only have been made on this
coal area. There are no official records, nor are there references in the Proceedings
of the Royal Society of Tasmania to these occurrences.

D.—Topography.
(1)—General Description,

This land surface consists of rounded diabase hills, rising upwards of 1000 feet
rather steeply above the lowland littoral, which is occupied chiefly by sedimentary
rocks. In some places the strata, protected on the flanks by buttresses of diabase,
attain considerable altitudes, but as a rule erosion has so reduced these less-resistant
rocks that they usually present a more subdued outline than the harder igneous
material. The differential effect of erosion on these dissimilar formations is per-
fectly illustrated by the irregularly indented coastline. These indentations, result-
ing from the inroads of the sea into the soft strata, provide safe harbours for vessels
even in the roughest weather. During Recent time there has been an elevation of
the land surface, as exemplified by the lagoons and marshes near the coast.

(2)—Relation to Mining.

The principal mine is situated in flat country, and operation is in consequence
performed by means of shafts. Two other outcrops occur also in the lowland coun-
try near the sea-coast, with no especial advantage in either case, but on Price’s,
McKay's, and Barnett’'s the outcrops are in the highlands, and the conditions for
exploitation are decidedly better. It is necessary, however, to cart the coal long
distances from the highlands to the sheltered ports on Norfolk Bay, as there are no
safe harbours on the west coast.
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E.—Geology.
(1)—Geological Map.

The geological map, besides showing the relationship between the several sedi-
mentary and igneous formations, illustrates the effects of faulting on the productive
measures. It chows also the positions of the known coal outcrops and the southern
limitation of the old coal mine area by a narrow dyke of diabase. .

It will be noticed that there are several small areas of basalt near Saltwater
River, and again larger masses in the neighbourhood of Copping. At Ironstone
Point the basalt contains an excess of iron, and leachings of limonite and hematite
from the rock have stained the sands and sandstones a brown to brick-red colour.
Remnants of the basaltic lava flow are scattered here and there in a more or less

*direct line as far as Sorell.

Remnants of Teritary sands and clays are found on the peninsula, but these
are so small and unimportant that they have not been shown on the map. Later
Quaternary and Recent sand dunes and alluvial deposits are indicated.

The greater part of this district is occupied by Lower Marine strata of the
Permo-Carboniferous and by diabase, and remnants only of the upper coal measures
remain.

(2)—The Permo-Carboniferous—Trias-Jura Section.

At Haglehawk Neck and at Tasman’s Arch some of the Lower Marine members
of the Permo-Carboniferous are well represented and exposed to view in the high
cliffs overlooking the sea The lowest member is a coarse gritty mudstone con-
glomerate of undetermined thickness showing cross-jointing of remarkable
regularity, and forming what is known as the ‘ Tesselated Pavement.'’
Pebbles and boulders of quartz, quartzite, granite, and of other waste
rock form the coarser, though wminor, constituents of the mudstone,
which is unusually hard and compaet. The plane of axial jointing is almost invari-
ably parallel to the strike of the strata, and that of the transverse is at right angles
thereto. The major cracks are persistent through all strata, but the minor cracks
peter out in the shaly members. In some places the cracks end abruptly, and others
commence a few inches away, and continue on the same course. The axial direc-
tion of the major planes is not universal, and transverse jointing is in places
obliquely inclined to them. It is noteworthy that the lines of jointing are not
deflected from their true courses by hard pebbles. These pebbles are cleaved as
sharply as the cementing material of the mudstone conglomerate.

This jointed structure is an after effect of the intrusion of diabase, and repre-
sents the lines of contraction following the cooling of the super-heated rock. Iron-
laden hot solutions circulating through the cracks deposited parts of their contents
as limonite, and so hardened the walls of the cracks that the rims between the beds
of strata stand out in relief from the softer central portions in contorniate fashion.

At the Blow Hole the section of strata is represented as follows, in ascending
order :—

(1) Intercalated fossiliferous mudstones and calcareous sandstones, 60 feet
thick, containing Fenestella, Productus, Spirifera, Pachydomus,
Platyschisma, Pleurotomaria, Aviculopecten, &c.

(2) Grits of undetermined thickness.

(3) Yellowish white, calcareous mudstones, 135 feet thick, containing
Sanguinolites and Terebratula.

Along the coast-line leading southward from the Saltwater River Coal Mine for
half a mile beyond Turner Point, and again in the vicinity of Lime Bay, calcareous
mudstones and sandstones are exposed, and evidently are part of the same beds of
strata that outerop near Copping.

Reposing on these are the sandstone members of the Trias-Jura formation, con-
taining the coal beds.
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The lowest member of this formation consists of grits, yellow and white, mica-
ceous sandstones, and blue and grey shales. These sandstones, in places showing
false bedding, are found, with dia interruptions, forming ragged cliffs along the
coast. between Cascades and Saltwater River. The felspathic sandstone member
overlying the preceding has been completely removed from a large portion of the
area occupied by the sedimentaries, as well as the diabase, and even at the coal
mines it has been greatly reduced in thickness by erosion. :

On Nichol’s, McKay’s, and Barnett’s land the sandstones project ‘above the
general level in the form of perpendicular cliffs over 100 feet high.

(4)—S8tructure.

(a) Faults.—Besides numerous minor faults there are two major dislocations
that completely separate the coalfield into three groups of mines. The fault of most
importance is one following the course of a narrow diabase dyke at the Saltwater
River coal mines. This is one of very considerable displacement, the amount of
which, from the data available, could not be accurately determined. Coursing in
a north-westerly direction almost parallel to that fault is another of similar dimen-
sions, following the north-eastern foothills of Mt, Communication and Mt. Wilmot.

With the exception of the aforementioned, none of the faults has any serious
effect on the exploitation of the workable seam of coal.

(b) Dip of Coal Seams.—The general direction of dip of the strata and coal
seams is south-westerly, and the angle of inclination is from 5 to 11 degrees.
Although the prevailing dip is south-westerly there are marked changes in direction
in different quarters of the area, due to the complicated nature of the diabase
intrusion.

(5)—The Coal Seams Represented in the Area.

Only two seams, probably identical with Eta and Theta seams, are known here.
Outerops of seams found outside the main colliery area, because of lack of data,
cannot be correlated with other seams.

F.—The Mining Properties.
(1)~Number and Area of Leases,

No mining leases or rights are at present held in this area.

(2)—Extent and Method of Mining Operations.

These coal mines were worked for many years by the Imperial Government to
provide fuel for the various establishments in the neighbourhood, and also for the
penal settlement at Port Arthur. The coal was also sent largely to Hobart for
household use. .

All the workings are inaccesible at the present time, and as the records are
meagre and disconnected it is impossible to give a detailed account of t}'le nature
and extent of the mining operations. It is understood that active exploitation of
the coal seams ceased about 40 years ago. 4

The following extracts from a letter written by the Governor, Sir W. Denison,
in 1847 are illuminative:

‘ T believe there is a quantity of very good coal in different parts of
the country, but the cost of transport is so great as to prevent it being
worked : as it is, the demand is sufficient to bring up the price of coal at
Hobart Town to about ten or eleven shillings per ton. The works cn
the shore where the coal is raised are badly managed. TFifty tons are got
out per diem by the labour of 150 men, and a steam-engine, whereas three
times the quantity would be raised by private enterprise, with the labour
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of free men. Besides the opening of the mine at the top of a hill, and all

the water has to be pumped out and the coal ra.iseg to the hill-top:

instead of which the whole mine might have been drained, and the coal run

?lutl'. s:;z once on to the wharf, had an adit or gallery been driven into the
illside.

‘‘ The coal is a species of anthracite, like some of the Welsh coal. 1t
answers very well for the kitchen, but is dirty and flies about too much
to lbe used in the sitting-rooms, where we have either wood or English
coal.’’

The convict settlement at Saltwater River was probationary and penal, and the
mine was worked by conviets under punishment. In the o:rr{y stages of develop-
ment the hauling and pumping were done by man labour, later machinery was
installed for these purposes.

As seen to-day, the ruins of extensive buildings and the several mine opemngs
are all that is left to indicate the importance of the operations.

The mine openings consist of masonry-lined circular shafts (12 to 15 feet
diameter), situated at irregular intervals along the strike of the coal over a distance
of 60 chains. Main shaft (156 feet deep), and the next south-west of it, were sunk
in diabase near the point of contact with the sedimentary rocks.

One half-mile north-eastward from main shaft is another shaft of similar con-
struction, and still in a perfect state of repair, which was originally intended for
ventilation purposes. This, probably, represents the limit of the workings to the
westward. A large tonnage of coal is available in this part of the mine, but 20
<chains further to the south-east it has been excavated nearly to the surface.

(3)—Quality of the Coal.

Sample 481 was taken from one of the large dumps of slack at pithead. The
coal had been exposed to the action of the weather for at least 40 years, and, doubt-
less, had been greatly affected thereby. In appearance it is steel-grey to black in
colour, and possesses a slaty structure and coarse-grained cross-fracture. The analy-
:s1s shows a high carbon content, low volatile matter, and a high proportion of ash.

The coal burns with difficulty, and slowly, unless kindled with wood, and emits
little or no smoke. It decrepitates badly, owing to the presence of pyrites films
between the laminz, thus necessitating the use of fire screens. Its flame is blue
and short, and it does not agglutinate nor cake. Originally of humie character it
has been metamorphosed by the effect of the intrusive diabase, and now appears
anthracitic,

(4)—Production.

The coal bed was discovered in 1834, and production commenced in the follow-
ing year. Before the end of 1835 the mine was producing at the rate of 500 tons
per month, and was still in active operation in 1847, when the rate had increased
to 50 tons per diem.

A large quantity of coal has been mined, and shipped to market from this area,
‘There are no records of the total production, but the quantity is indicated by the
large stacks of slack coal still remaining in the vicinity of the pits. These dumps
have been afire for many years, and are still burning. From these indications it is
probable that not less than 60,000 tons has been produced altogether.

(5)—Quantity of Coal Available.

It is not possible to give precise information relating to the available coal in
this area. The seams do not show at outerop; few sections are available for exam-
ination, and the workings are inaccessible. There is no basis upon which an attempt
could be made to estimate the coal resources with any degree of accuracy. It is
considered that only as the result of an extraordinary demand would it be expedient
to reopen this mine.
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(2)—PREMAYDENA.

On lot 7575, south of Saltwater River, is an old dip-tunnel, and an air shaft.
The tunnel has caved in, and the coal seam is not exposed. A few pieces of coal
found at the mouth of the pit show it to be of similar character to that occurring
in the main mine. The seam is enclosed in 12 feet of shale, and is overlain by
felspathic sandstone, and the dip is south-eastward, contrary to the general trend.
These workings are only 10 feet above sea-level.

About 20 chains along the coast northward of Price Flats jetty is an outcrop of
coal 2 to 6 inches thick. Here, again, the roof is felspathic sandstone and the floor
carbonaceous shale, which in turn overlies shaly sandstone. The country hereabouts
is greatly disturbed by intrusive diabase. The dip varies considerably in the neigh-
bourhood of the ignecus rock, but returns to its normal south-west trend 200 yvards
further on. In one place the strata are on edge; in another the dip is south-east-
ward at a high angle.

Sample 446 was taken from the narrow seam at the eliff, and is neither
indicative of the character nor the true composition of the coal.

Splendid sections of the carbonaceous shaly members occur along the coast on
the western side of Impression Bay, where several shallow shafts have been sunk in
search of the coal seam, but without success.

On Geo. Nichol’s farm, east of Mt. Communication, is an outerop of shale and
coal, contained in greenish felspathic sandstone. The coal in place was not seen,
owing to the deep soil-cover and the accumulation of debris, but large blocks were
brought to surface in ploughing the fields.

Further westward, 230 feet higher up the mountain side, the shale outcrops
again, indicating a fault of 300 feet displacement. On the other side of Mt. Com-
munication, foward the western sea coast, it is reported that large blocks of good
coal have been picked up in a small creek, but no trace of coal was found in that
locality on this journey.

At McKay's, cliffs of massive Ross sandstone stand out above a shale floor.
Important seams are not likely to be found in them.

On Barnett's property the same uninterrupted series of sandstones occur. Below
them are springs, from which hydrous oxide of iron is being precipitated. Such
springs are found issuing from coal seams, but here these indications are unfavour-
able.

(3)—DuNaLLEY.

About a mile and a half southward from Dunalley a thin seam of coal out-
crops on the roadside. Into this seam an adit has been driven 100 feet. From the
end of the adit a rise connects the underground workings with the surface.

The seam of coal, 3 to 8 inches thick, is enclosed in carbonaceous shale, which
is overlain by felspathic sandstone. Underneath the seam the shale is fully 8 feet
in thickness. From the information in hand it is evident that this seam is identical
with the Saltwater River seam on the other side of Norfolk Bay. This area of
coal-bearing strata is only 40 acres in extent, and, except on the sea front, it is sur-
rounded by diabase. The occurrence is of no economic importance.

(4)—CopPPING.

Twenty chains east of the post-office a bed of carbonaceous shale similar to that
at Dunalley is exposed in the road-cutting. No coal was found, but a complete
section of the shale was not seen. This shale bed outerops again on Wooley's land
at a much higher elevation. The extent of coal-bearing strata is difficult to ceter-
mine, as diabase intrusions are common, and basaltic lava occupies a large portion
of the surface. In this direction the coal is thinning, and the occurrence iz not
likely to prove important.

(5)—KELLEVIE.

On Cobb’s land at Kellevie carbonaceous shale containing a thin seam of coal
is exposed. These coal-bearing strata formed part of the Dunalley-Copping forma-
tion, which has been cut into small areas by the intruding diabase.




Chapter VI.

THE SANDFLY - CYGNET COALFIELD.

(1)—TrE Sanprry Coar AREa.
A.—Location and Ewxtent.

The Sandfly coal area, somewhat over 1000 acres in extent, lies midway between
Huonville and Margate. The chief centre of population is Hobs,rb about 28 miles
to the north-east. Sandfly settlement is 6 miles distant, on the road to Hobar,
and Margate, the nearest seaport, is 12 miles away, at the head of North-West Bay.

B.—A ceess.

This coal area 1s now fairly easy of access. Road communication with the
main highways is good, although the grades are steep. In addition to these
facilities a 2-ft. gauge tramway connects the mines with the seaport of Margate.
If the proposed Huon railway is constructed the area will be brought into rail-
way communication with Hobart. One route being investigated passes through the
centre of the coal area, the other is only 4 miles distant. The construction of this
railway, although of advantage to this field, is not essential to its development, in
view of the availability of cheap wa.ber-oarriage and the existence of tramway and
pier, more or less ready to be put into operation.

C.—Previous Reports.

The first official report on this area was prepared by G. Thureau (*°) in 1881.
In consequence of the undeveloped condition of the mine, and the difficulty experi-
enced in traversing this heavily-wooded, mountainous country, Mr. Thureau, in
the short space of time available, was unable to examine the area in detail. This
work was left for A. Montgomery (*') to complete, and in his report a detailed
accouut was given of the results of his investigations. In the intervening period
a considerable amount of development work had been accomplished, enabling a more
accurate survey to be made.

In 1903 W. H. Twelvetrees (**) was detailed to visit the field and report on the
further progress of developments. Since Mr. Twelvetrees’ visit attention has been
given almost exclusively to the most important seam, and a large tonnage of coal
has been shipped to market.

D.—Topography.
(1)—General Description.

The extremely rugged topography of this field is due largely to the erosion of
the coal-bearing and associated rocks from the subterranean ndges of diabase.
Almost invariably, it is found that the highest hills and mountains either consist
of or are capped with diabase, and as a rule the valleys are occupied by remnants
only of the great beds of sedimentary rocks that once extended over the whole
region. In few places only have representatives of the upper coal measures been
found, and these would have long since disappeared had it not been for the sup-
portmf buttresses of diabase surrounding them. The diabase ridges, although very
irregular in outline and discontinuocus at the higher altitudes for any considerable
distance, have a general meridional trend. The breaks between successive ridges

(**) Thureau, G. : Report on the Southern Coal Measures at Sandfly, 1881. House of Assembly Paper,
No. 109.

(*) Montgomery, A, : Rgpmnt on the Sandfly (‘oa.l Mine. S8ecretary for Mines Report, 1803,

(®) Twelvetrees, W. H. : Report on the Sandfly Coal Mines. Secretary for Mines Report, 1903,
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define the courses pursued by the major streams, all of which ultimately empty
into the D’Entrecasteaux Channel. = The Huon River, for instance, flows in a
general easterly direction to Huonville, where, meeting the massive diabase wall
at the foot of Grey Mountain, it turns abruptly to the south, continuing in this
direction for 11 miles, until it finds an opening between the diabase ranges, and then
follows an east-south-east course to the sea. All other streams are mountain tor-
rents, which have carved deeply-incised channels through the comparatively soft
sedimentaries.

D’Entrecasteaux Channel lies between long ridges of diabase on the mainland
and Bruny Island. Long before the subsidence of the land in Tertiary time this
waterway received the drainage of the whole region, and so its existence was partly
due to erosion.

(2)—Relation to Mining.

As already pointed out the present irregular topography is directly due to ero-
sion, and indirectly to the great uplifting movements accompanying the intrusion of
the diabase. The resultant effects of the elevation of the land surface and the dislo-
cation of the strata were the beginning of a long cycle of erosion, and the defining
of the lines of drainage. The dissection of the coal-bearing strata, which occur at
high altitudes, has been minute. Under the heavy precipitation in this region the
torrential streams have cut deeply into the coal measures, exposing steep sections to
view. In some places erosion acting on the soft felspathic sandstones and shales
has produced cliffs in the overlying siliceous sandstones, a deep talus from which
covers up the outcrops in the coal-bearing strata underneath. The seams dip north-
west into the hill, tﬁaerefom the coal cannot be wholly extracted by means of hori-
zontal tunnelling, except under very heavy expemse. However, the contour of the
hill is such that a large portion of the area could be operated from ‘‘ strike ' tun-
nels. The conditions are advantageous in this respect.

Owing to the high altitude of the mine and the rugged nature of the country,
tramway connection with the seaboard has been very difficult. About a mile from
the mine workings the tramway surmounts a saddle (1400 feet above sea-level), from
which it cannot, be constructed low enough to reach the workings on the lower seams.
For these reasons working from dip-tunnels, except in unusual cases, is preferable
to operation by any other method.

E.—Geology.
(1)-—Geological Map.

The geological map (Plate XVIIL.) is based on the mineral charts of the dis-
tricts embraced in this coalfield. Owing to the limitations of the map, the Bruny
Island coalfield is not included, but is shown on the adjoining plan to the south.

The accompanying map shows the location of the mining properties and unleased
coal-bearing areas, the positions of the fault lines, the variation in the direction and
degree of the strike and dip of the strata and the general physical features of the
region. It shows also the relationship between th Trias-Jura and Permo-Carbon-
iferous strata and the intrusive diabase, and the later igneous rocks.

In this coalfield the area of the Trias-Jura formation is very small, but the
Permo-Carboniferous occupy about one-third of the surface. The latter, therefore,
afford greater possibilities for the existence of extensive coalfields. However, the
occurrence of great masses of diabase limits the extent of workable coal ground, and
the disruption of the strata renders the exploitation of the seams rather difficult.

The sedimentaries in the southern and eastern parts of the field, consisting of
Lower Marine limestones, mudstones, sandstones, and shales, have been pierced
and traversed by alkali-rich rocks of variable lithological character and composition.
This suite consists of alkali syenmites, elaeolite syenites, elaeolite syenite porphyries
(including solvsbergite and tinguaite), and essexite. The belt of this porphyry
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country around Cygnet is 3 miles wide, and extends from Desolation Bay, on the
southern side of Huon River, to Little Oyster Cove. The general trend of these
intrusives is a little east of north, but subsidiary narrow dykes cutting through
Permo-Carboniferous sediments and diabase alike take a northerly course along the
sea coast. In the neighbourhood of Kettering sills of these rocks jut out between
sandstones and mudstones, and on the Woodbridge road and elsewhere in the neigh-
bourhood numerous narrow dykes completely intersect the diabase. As the diabase
intrusion took place at or near the end of the Mesozoic period, the alkali rocks may
be assigned to the Lower Tertiary.

Remnants of extensive lava flows of Upper Tertiary basalt are jotted here and
there over the coalfield. Some occur at high altitudes, such as that at Sandfly,
while others, such as those in the neighbourhood of Margate, occur at sea-level.

The variation in altitude of this lava shows that the topography has not changed
very much since the late Tertiary.

(2)—The Permo-Carboniferous—Trias-Jura Section.

The several members of the Trias-Jura formation are represented here by small
isoclated remnants only of the.great coal-bearing measures that once extended over
the greater part of Tasmania. The most representative section of this formation
is found at Sandfly mines, where part of the uppermost member occurs and forms
a protective covering to the relatively soft felspathic sandstones and shales contain-
ing the coal beds. These felspathic sandstones and intercalated shales are over 600
feet thick. Details of these strata are given in the accompanying log of the boring
operations conducted here many years ago.

Outside the confines of the Sandfly coal mines the productive measures of this
age have not been found in this area. The shales between the coal beds are replete
with impressions of the following:—

Cladophlebis australis ......cc..coccvviiiiveniniivieninen, Morris
Thinnfeldia obtusifolia .............coiiiivivienianinns. Johnston
Sphenopteris lobsfolia ............c.ovvvvvieniniieinn... Morris
Plosnicopsis i aavvisiisin LAt S A SRR Heer

Underlying the felspathic sandstones are over 400 feet of the siliceous or Ross
sandstones, which, under normal conditions, rest conformably on the Permo-
Carboniferous.

A complete series of the Trias-Jura and Permo-Carboniferous is not found in
this area. The intruding diabase appears to have separated dissimilar members of
both formations, and at the Sandfly mines is found immediately under the coal-
bearing felspathic sandstones of the Trias-Jura. The result of the intrusion of this
igneous rock is the dislocation of both formations and their division into small areas
raised to various altitudes.

Indications of coal were observed in several places in a gully leading from
Bailey’'s land towards Sandfly Rivulet. These probably belong to the lowest group
of beds, but their exact stratigraphic position coula not be determined without
further prospecting.

Further west, at a higher altitude, other beds crop out, but the outcrops can-
not be traced continuously owing to the deep soil cover. It is probable that the
beds in this direction are thinning out, and they appear to be too dirty for mining.

On the north side of the Heron Back the productive measures occur again, and
three coal beds have been found in them. Several old prospect shafts and tunnels
were discovered, but none of them was accessible, and in only one place was it pos-
sible to obtain a sample. The stratigraphic horizon of these beds could not be estab-
lished, because their relative positions were not determined, and only one outcrop
was observed.
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(3)--The Mode of Occurrence of the Diabase.

By reference to the geological map {Plate XVIIL.) it will be seen that diabase
occupies a very large portion of the surface of this field. These protrusions. although
irregular in outline and elevation, have a general meridional direction and parallel
arrangement. The form this intrusive takes is doubtless that of an enormous
laccolith, out of which have sprung minor injections in the forms of sills and dykes.
Apparently the sills were injected generally at the horizon of the coal measures,
but large masses of the igneous rock are also found at lower horizons in both Trias-
Jura and Permo-Carboniferous formations.

Almost without exception the bore holes drilled through the coal measures strata
have bottomed on diabase. The most striking features about the intrusion are the
extreme irregularity of its contour, and the homogeneous nature of the diabase. 1In
the midst of high hilly projections are found flat stretches of diabase under a thin
cover of fossiliferous mudstone. Evidently in its ascent the igneous rock broke
through the fractured sedimentaries in some places, and spread out between them
in others. The amount of resorption that has taken place could not be determined,
but it was inconsiderable. In the large masses the diabase is of medium to coarse
grain texture, but in the small dykes and near the point of contact with the intruded
sediments the rock is invariably fine-grained.

(4)—Structure.

(a) Faults—Numerous small faults and slips. are met with in the workings
here and there, and several faults of considerable displacement occur that limit
the workable area of coal from any particular opening. Parallel to the diabase
dyke a transverse fault, having a displacement of 105 feet to the south, extends for
over a mile from the main workings in a westerly direction. The proximity of the
workings to this fault is indicated in the north face by numerous small displace-
ments. Coursing almost at right angles to this an axial fault was encountered at
the bottom of the dip tunnel. The amount of displacement has not been accurately
determined, but it has been calculated to be about 120 feet. Parallel to this
again 35 chains further to the west is another axial fault of unknown extent. The
effect of this system of faults on mining development is everywhere apparent.

At the western end of the new workings there is a downthrow fault of unknown
extent. On the surface it is indicated by a gully extending down hill to Woodstock
road from the eastern side of the diabase outcrop high up on the hillside. The
accompanying section (Plate XTX.) clearly shows the faulted positions of the coal
beds relative to one another.

(b) Dip of Coal Seams.—At the Sandfly mines the dip of the coal beds is north-
west, and the strike is north-east, but neither the dip nor the strike is constant
for more than a few hundred yards in any part of the area. The coal bed in the
upper part of the main workings of the Sandfly Mine dips 40 degrees west of ncrth
at an inclination of 5 degrees, while in the lower part the dip increases to 11
degrees. Three hundred feet to the south-west the angle of dip amounts to 10
degrees, and a half-mile away to the west the angle increases to 14 degrees. The
tilting of the coal measures to the north-west is contrary to the dip of the strata in
other parts of this area, and in the adjacent area to the south the direction of dip
is reversed.

(5)—The Coal Seams Represented in the Field.

In this field there are eight coal beds, four of which are of workable thickness
throughout, and the others can be worked in parts. The variation in the quality
of the coals, the seaming of the beds and the changes in the nature and character of
the intervening rocks are so great that the correlation of the several beds has been
attended with considerable difficulty. The intricate faulting that has taken place
in this area added to the difficulties experienced in this connection. These com-
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plications have been disentangled, and the numerous outerops can now be referred
to their correct positions in the coal measures.

Because the beds dip to the north-west they rise to the south-east and outecrop
at various elevations along the face of the hill. Where the beds are covered with
detritus and soil their positions are indicated by lines of bull-rushes, which grow in
the ground soaked by water issuing from the seams. Following these indications
the coal beds can be traced without difficulty, and have been exposed here and there
along the lines of outerop for 2 miles.

The beds occur in three groups. separated by considerable thicknesses of fels-
pathic sandstone and shale. Beds Alpha and Beta exposed in the main workings
are enclosed in and separated by fireclay, which here is fully 25 feet thick. Their
cont.mmtv eastward and westward is interrupted by faults, but they outerop again
in small affluents of Slide Creek, the faulting of the strata raising them above their
correct altitude.

The middle group, conslst.mg of Gamma, Delta, and Eta beds is separated from
the uppermost group by over 300 feet of felspa.thm sandstones and shales, contain-
ing occasional bands of coal and clod. This group is also enclosed in ﬁmﬂlay, but
with an intervening band of fine-grained sandstone. The horizon of these beds
may be traced along the hillside 50 chains to the east, where they are exposed in
the new workings. Below these, 45 feet, the lowest and least important group of
coal beds commences. They are distributed through 25 feet of strata consisting
largely of shale and fireclay, with thin bands of felspathic sandstone. These like-
wise can be traced in an easterly direction 60 chains along the hillside. They recur
on the western side of the fault, ending abruptly against a large mass of intru-
sive diabase. Succeeding these beds are 300 feet of felspathic sandstone and shale,
containing thin seams of coal of poor quality.

SanprLy CoOLLIERY.

Bore A.
Strata. Thickness. Total Depth.
) ft. in. ft. in.
Surface shaft, clay and diabase boulders .....................eee. 14 0 14 0
Brown and grey sandstone ..........iiicedieiiieessiiiiiiiiin 18 1 39 1
LT S SR e D e T SRR S SRS TS R PR 0 5 32 6
S AT R e SN T o pr e R L R R 2 0 34 6
DR S e R s i e e A LA B b o s o aohanrnar 1t 1 0 35 6
Sandstone, brown 2 ft., grey 7 ft. 8 in., brown 7 ft. 4 in. ... 17 0 52 6
Bhale, brgmpa @ in . "Wued] £, Sl oo Sl 1 9 54 3
Sandstone, grey 14 ft. 3 in., brown 1 ft. 7 in., grey (coal-
stained) 7 ft. 11 in., brown 10 in., grey 13 ft. 7 T 38 2 .92 5
Shale, blue and dark ‘bands ....... 4 6 96 11
Patthe SRRl . e o L b o s B B s L 0 7 97 6
(30T 3 I T e S - PSRN (771152 e e T LA ST e B 5 3 102 9
Hapthye 6081 .......cc0cco-iniierins o s g AT TTEA D se i S Doyt F 0 2% 102 113
T T e e o P ol e Ll LY s E I LT LI S S 0 71 103 7
BIue sandy shale and soft sandstone ..............ccccoeeininicn 11 6 115 1
.............................................................................. 0 9 115 10
Brown shale, with fern impressions ...............coccceiiiiniiiins [ 1 0 116 10
Blue sandy BRI T e e e | 2 3 119 1
Sandstone, with occasional coal-markings, grey 15 ft. 2 in. » | .
brown 5 ft., grey 685 ft. 3 in. .....c.coveviinnnes 4 85 5 204 6
Colily 6BBL vsoviciimmginns i e 4 4 208 10
Sandstone, grey 3 ft. 3 in., dark 1 ft. 9 in. Goteu() 213 10
Blue sandy shale 3 0 216 10
Grey sandstone 5 51 1 267 11
D5 L st S L SRR e e T e M A 0 6 268
Fireclay .... 1 5% 269 104
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Bore A—continued.

Strata Thickness. L Total Depth
v . ; 3
Dall:ooal i qanila o bbbl o3 SR ] B S o 1 ft. . o
o e OO I R L NS e S 9 in.
R ) R A E R S e 3 10 in.
BRIt .| o L O e 1 in.
o T eI e R R T 3 in.
Dark band .... } Gamma Seam, § ft. ........... Som.ged & B 276 1%
Brght conl. .| st o S Dosaiors poed 1 ft. 2% in.
8, U el NS e S B i 2 in.
i Gt e ST PR T 2 LB o b T 4 in.
Borls afdonad | 2000 0L IR 5, DRGNS 1% in. ||
Biightoaodl oA s stanis. otk So. sl 1 ft. 4% in. |’
T e e e R e e e A L S 2 10 278 114
Fino:prained sandstone... .. oo s iissenss iy ivareirspiv TR 284 2%
o L e e S e B e s M oad el U AL L AR RV i ] 3 5 287 71
gians pliiie Ron, Deaodabge nUiKaCI 3'ft. 24 in
Clay band ' Delta S8eam, 3 ft. 6} in. ........... 1::}} in } 3 7 201 23
....................................... 0 R AP e b m
| T S e B0 o v s ot S o T 6 A B 3 9% 295 0
Bandstone, dark 3 ft. 6in., grey 38 ft. 6 in. ......ccccocoevvnnns 37 0 332 0
DarkRaidy shale "Il (7000 NN IBIEOL el il G el 3 2 335 2
paare, Binca. o, el 08 Anmeay,, bt 3 in
Dafl Bl ooninlinns. nefdiepinlls s F—— 1 in
Bright coal > Eta Seam, 1 ft. 3 in. «.oecevvnne.e. 7 in. 1 5 336 T4
Gy bard i o e e B Sl 13 in.
Braght onal . O e e 5 1in.
Blue shale, 2 ft. 44 in., sandy 4 ft. 8 in. ..........ccooeeeeinnn. 01l 343 3
0BT (Rhoth BERIRY ,......cciicessvicssmmsirsss sTOERARS T ol Sexn kg 1 1 344 4
T R T N S S M- S R 2 9 347 :
I e o e S T L 1) 0 348 1
oS | ot roe e e e - e 2 in.
BoPioeal . il [l ascainininiie itk seriay 1 in.
Bright coal ............ Iota Seam, 2 ft. .......... 1 ft. 1} in. 3-8 350 4
Soft sandstone band | ..........cooovviiivieernnniiinnnns 1} in. s
L e e e iy 9 in,
R e Sy SHNe L et e i 0 9 351 1
Sandstone, dark 1 ft. 2 in., grey 3 ft. 7in. .......occeeeeeiiinnnns 4 9 355 10
Firin blue eaBOY BBAlE 15..ceibiieoossssnsmmssssssrusmrmapansormnasss x> . 9 358 7
Coal (K?pa e e LR 1 3 359 10
Blue sandy shale .......... Prepi ol i L bt kgl 0 9 360 7
Grey sandstone ..................... S Calin b s LT Sl i | 405 5
Very hard blue shale ................ SR ) s Socary e e 0 8 406 i
T T TR A Sl S e R e 5 et 50 10 456 11
Dark shale and sandstone, in layers ..............cicocoivirinnnns 9 3 466 z
L TR T A e e L e oMl 2 10 469 0
Dark carbonaceous sandstone ..............ccoocoeeriviennanins e 47 4 516 4
ol fnllool BMIBHIE .. can oo s S e e s Wi 0 8 517 0
Dash sanastons S8 o e e e ke 4 6 521 6
Bhade, Wikh. cBleIRD ...l . cooieisammsssuss i ndnsrssas s Ao beiad 1 9 523 3
Coml, WH CBIBIIBI . .. R eeeshorrrinsnssnnssansssansnesonsnsinssassnvesss 0 23 523 5%
T e R I e i e DY e e 0 8 523 113
557 B T S M S e e e e 0 3 524 2%
T e N W W SR, o st e 0 4 524 6%
Vo LGS Sy R M e e e e e 0 13 524 8
Copl Tkt SRICKEG: . .00in.d o it e e e 0 6 525 2
L T PR S  R  SRE OR) e 0 1 525 3
e o 2 TR NPt MO £ e - B 0 4 525 ¢/
Sandstone ............ TR " SRR LR e e e e 1 6 527 1
OBl PRET ORICIBE .5 oo it e b b e e e 0 9 527 10
Datk shiale, full of calcite VeI .........ccicivimseneasosansannsusssssss 4 7 532 5
O | R0, ok o s A T A g ey B e m e Lk iere o vl 4 3 536 8
Light analdark sdndsbone ...,.....ciiveieisisissmmsasrssiminircvens 24 4 561 0
Hard grey sandstone, with calcite veins ... 32 0 503 (1]
Hard white shale, with conchoidal fracture ..................... 9 4 602 4
Firm sandy shale .........c.cocvvnneinreonnne. ST ETr R A 88 606 0
Firm greenish jointy sandstone ............... 33 9 639 9
AlbeTd. BRIEEVONE (iivisovaiisecasossicsoyuns e asiasipessvssasivassitsnses 4 1 643 10
Hard fine-grained diabase ........cccccvniviiiiisens RS sl o 6 671 4
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Bore B.
Strata. Thickness. Total Depth.
ft.  in. ™, Tin.
Surface shaft, earth, boulders, &c. .......ccovvimniirvreinciiiirinans 13 0 12 0
Very fmn: groy sandstone ... .. n il SNl 4 0 16 0
Yory hamd binek alod] ... nnann e n Al | 0 17 0
LT e e TIN5 9 0 26 0
g e S T RN ot Ll e S S R P 1 5 27 5
Grey sandstone .......... RPN, » oL Aol Rt e enbibd yiobd dre bt e 12 7 40 0
Brown shale, with petrified wood ......................... e, 2 0 42 0
Sandstone, grey 8 ft., brown 3 ft., grey 22 ft. 10 in. ...... 33 10 s 10
5L T R SRR Akt 1= o b el R S A 5 0 30 10
Fale: SEBBEOTO icociivea b A T s AT s b s seasaans 2 0 82 10
TR R PN PRI <) v w8 el | = B o 10 7 93 5
TR T G S-SRI [l ot e U S U RN 1 6 94" I
Blue shale, with fern-markings ..........ccoocoiiiiiiiiiiiiiinnn. 3 3 98 2
LR e S R O SR, LA LR b4 L SO SO 2 0 100 2
PIETEER T AN NER SUML S ed Eere oeR  r 5 0 105 2
Ty Rl SSRGS R N I M i AN ARSI DR SR 0 1 105 3
T A e N S e e R 0" 1§ 105 43
O | T BN NI . SN, 2 - Aol sl R et S LSRN ) 0 10 106 3
Bhale, derk 3 £, Diin,. bluersandy @ B i nii i 3 9 110 0
Sandstone, grey 35 ft brown, with veins of calcite, 5 ft.

3 in., hard grey 8 ft. 7 in. 5 brown with veins of calcite,

-t 2 i %rm grey 32 ft. 2 in. ........ : 2 28 2 198 2
Bltia 8Bl ....cocovvenidiiaiiioosminne i 5 6 203 8
Clod and earthy coal .........cocceiiiimeniiieniiieesineciiniornernennenes 3 4 207 0
T e e e e T 0 7 207 7
Hard black clod 0 6 208 i
Grey sandstone 11 4 219 5
Hard dark shale i | 4 220 9
Grey sandstone ...ic.....iic..ociieeiiis S L Sl O 41 5 262 2
810(1 ba?m:ldcoal ............................................................... (4) é 266 g

(T v i ST PR IS A S - e ¢ 3 266 +
0 S Pl B cvemitsiamtacmanri s oy 1% %68 1
L e B el B T 0 bl 268 9
TR BERIEEAND. . Q.. i i R A R e ¥ Sy 0 5 269 2
T3 T T T N U <f O SRR A N X eSS 2 0 271 2
BRI MRS, ..o\ B e B srsas snsasinseatomnnmmmisivsbnassioscemsmi 2 0 273 2
PRNE AEBRREOND ©. 5o B ciiiiiinnrsassasnseatasvessons AREETT  cekpad 1 7 274 9
R R e 1 9 276 6
0T e T S O S S, 0 9 277 3
Clod and coal J b eeen b onsear shusssenessennnininenananneneaes SRESTIRTS 2 6 279 9
Clay band ..... (Delta L 0 2 278 11
BEQOU il .0V T s e i e s s R R ity 0 4 280 3
Sandy shale, dark 2-$£.08 in., -blue 2 #:-8an. ... 4 9 285 (i}
Shale, with fern 1mpresa1ons, 3 ft. 8 in., blue sandy 2 ft 5 3 290 3
Oy BRMRONG | o0 ... i e e e i R 3 sl i i A | 328 1
BT BRI ...l B T R i A RS B S ik 3 1 331 2
il e T SO, G A TR Y s 0 7 331 9
T G R NI S SR S gy 0 LI 331 10
T T O P i B 0 1 331 11
Brlght o). (Bta Baam} ........ceo ot By 0 1 332 0
LB, .. e v in e an s drannnmpscassmsmoasliiot i 0 13 332 13
e o (R NI e DR S S S 0 3 332 43
Shale, dark blue 3 ft. 9% in., blue 2 ft. 6 in. ... 6 31 338 8
(0 IR AT T e 0 4 339 0
Clay band }Theta Seam 0 2 339 2
Coal . v g UL T S 1] 8 339 10
sl P e B TR T e L S 2 7 342 5
I A e el R j | 0 343 5
o T T TS S S WSR-St R TR 0 03 343 5%

T . Fobn BERTN \..v il Ermeie S A ven s tane 0 53 8343 11
T L s 0 1 344 0
T e T O . e o T T e W g 0 6 344 6
Park sbule ...l oiiniiciinninn LIRS, SR L amead o 0 6 345 0
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Bore B—continued.

|
Strata. Thickness. Total Depth.
3 T s 1
Sandstone, dark 3 ft. 3 in., grey 4 ft. 8 in. .....ccooviiiinnnnn 6 11 a5 11
L2200y e AR AN SRR 1 (1 T el T 2 ) R R A et 2 4 354 3
Coal ..., 0 ot 0 4 35¢ 7
Clay band Kappa Seam i 0 14 354 84
Cotll +o.riae a1 FER 0 9 355 6
Shale, dark blue 1 f 3 0 358 6
Fine sandstone ... 3 6 362 0
Blue shale ............. 1 9 363 9
Grey sandstone ...... 49 3 413 0
Hard grey rock 5 6 418 6
Grey sandstone 16 4 434 10
e TR e SR ok Lt i DS IR LE 1 2 436 0
Hard grey AN e R S M el LS L SRR . 0 6 436 6
[ TR ] P SRR a e e b (e S 0 4 436 10
CIERly ARERIBEOME . o i s i R T e D S i b e v 14 9 451 7
Sran eEe Samiy shale il R AR kst 6 6 458 1
L R A h el A ol 3 4 461 5
g T e S e o e e S RS T 5 6 466 11
Dark sSIMIRBONG .. om0 s s S ss g4k e S e MO AT R E s s 9 6 476 - &
Bore €
Strata Thickness. Total Depth.
... ..an. i m,
8. BnRVBEONOR .1....cd .oy s i s e e -l e Tk
B L R s vissm e s T 0 8 5 i
Cllaly, Bl ....... 00 o de i dmssisrasrmsaanns i smpersrs ssnvessas 0 w 5 9
i S N | SN e SR RS . S LA A 1 9 7 6
T N e N EOLT R 7 0 14 6
Sandstone, fine soft 2 ft., firm grey 15 ft. 4 in. ............... 17 4 3110
Firm dArk-blue SHAIE .......cccoeeorroorsvussessesssssenrsrssrersenes 8 3 40 3
Hard grey sandstone, with calcite veins .............c.cooeiiiiil b (- I | 59 0
NaBy. DOROE STRY BUCK L i, ovoei it envn e roosnsitsmsasnissassasm vnosesnss | 9 60 9
Hard ghal sandbione L. cramiinmieiitens i vionie 22 3 83 0
Conglomerate of shale and sandstone ................cccceeennnn. 2 0 85 0
Bakd it BhnI Boooco b o o divimininenasssniavestss svnmesnnbidsns buibuss 1 0 86 0
Hard grey sandstone, with vertical fracture ..................... 25 9 11L 9
Fald grefh voek U bt vinassainstb Bt b sitvi s 1 0 112 9
Firin gré¥: sandstone’ ... ... latomum anld ot fa sl b 6 9 119 6
BT L e amaloal ey SRR BRI b St 0 9 120 3
Batn  grent SaARbORe . o o s ririsivavavesass sd s aesb b s dsnss song 15 9 136 0
Firm dark shale, with caleite ..............ccciviimseeceernirarsionenns 1 0 137 0
BT G T SRR, | S S TS e T e SO 0 4 137 4
Yirkhishald, dark 8 £t.,/blae 3 . o iorimsmime o 5 0 142 4
Grey sandy shale and fine-grained sandstone ..................... 9 8 152 0
Fu‘eclay ........................................................................ 1 3 153 3
........ 0 9 154 0
BIue shale 8 2 6 156 6
Grey sandstone, with vertlca] fractures and calcite veins ... 43 1 199 7
Sandstone, brown 6 ft. 3 in., grey 3 ft. 6 in., brown 13 ft.,
grey 4 ft., brown 4 ft., grey 8 f£. 9 in. ...cooviiiiiiiiiinnnns 39 6 239 |
13T S L R e AL e B PP S e M 0 2 239 3
BT (e - R« BB < DT SR 0 53 239 8%
R LR R R ) S L | — 1 0 240 8%
CIGRAN =B, o B o U s v s e S G Gt et s wiom w s 0 1 240 93
B e ey PR | MRt e M ST S — 13 241 11
Sandstone, grey, with vertical fractures and veins of cal-
cite, 21 ft. 8 in., very jointy brown 11 ft. 11 in., grey
LU M ORI Sl S b ey N A 65 d 307 6
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Bore ('—conitnued.
Strata, Thickness. Total Depth.
ft. in, 2617 in.
L6 o o e AL o ol | D L L ol e R L 0 9 308
Soft clay band ; . 0 1 308 4
e d 1 73 309 114
Firecla{‘ ......................... 0 6 310 51
Dark shale, with fern impressions . 1 2 311 73
Grey wamdetend .ol L A 2 10 314
Dark shale, with fern impressions . 2 8 37 13
T e ie 0 3% 317
Dull coal ....... e I R ekt 7 Segpeng 317 10
Bore D.
Strata. Thickness. Total Depth.
. = . in. ] f%. ig. ;
: BT, 7 T RS s G A N e 6
Surface shaft ) Jointy shale ..o, S gl 110
Finn Blusshale .. . i bt AR i e i 4 0 15 0
Firm jointy grey sandstome, with hard bars and ecalcite
IO o i e e e e R TR 55 0 70 0
Grey BaRABREROR .. 5l gt s e 11 1 81 1
Dull woaly=aly o andnin), e, sasrh e, S Sl g 1 3 82 4
Brtiidht goali ) o i e e e e 0 8 83 0
DErE grey ahale ol e e e s 1 0 84 0
Fime: sandsbone ... 0 L N S L B 1 8 85 8
IPIERES EV RPN . s s v vt S SRR 545 b e o6y 5 6 91 2
Grey fine-grained sandstone 2 0 93 2
Haikcoslilum et o, oatmenbieern . NS, A ST 6 10 99 0
Clrey) BandBbOne .2 il | faiesissisassviss s ) 0 108 0
EEBCHURTONONER o il 1 oo s e 1 9 109 9 -
o s T T i b tha M el o el 19 3 129 0
Hard roek .............. AT T, e L R 1 0 130 0
T ey =ssniibone Y . o0l b s T v 20 0 150 0
Bark. sandy- BRI v i i e L plat s B Ll 156 8
Fivm Sren s nastone - ... .. o SRR S 30 6 [ v fpiess |
............................................................. 0 6 187 8
Band 'S Deled’ Seath) 7.0 i n s 0 1 187 9
.............................................. 0 84 188 54
Bk sandydhalo. ivi S il viveioadsit ) 64 197 0
I S SR 0 2 197 2
5T e et et St Bonr sl 0 9 97 I
0 2 0 1| 198 03
CRRYIBREENY min, . A, 0L nosem. ooy 0 3 198 34
Coal ....... Bin Begpy ©* " rreeseesraessesesans 0 2 198 5%
Clay band [ ¥Fta Seam "7 7 8 1 198 6}
o) N 0 9 199 4
iy Baxid | oioiiiiinionmnnnnnnnensi o St 0 3 199 7
R T e S 1 3 200 10
Very broken dark sandstone 2 6 203 4
[ | S 15, S * S, 1 0 204 4
Bine shale .........ml. 0 ... 1 4 205 8
LT L T 2 23 2 2929 4
155 T T e S N y 20 5 249 9
s T LN NER e ket s 0 9 250 6
Dark shales and sandstones 14 1 264 ¥
HnrdeoremmBERENE B D i it e s 38 2 302 9
Dark micaceous sandstone 2 7 332 4
Dark micaceous Shale ...............ccicoiveeieiommiesioneessssios 4 6 336 10
b0 R R R 2 0 338 10
Very hard white sandstone 6 6 345 4
AiterearuapdBioRew, il 2 s N sinel e 8 6 348 10
9 2 358 0

Diabagt; ad. man.wldh . SofelenE e sate s e haad,
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F.—The Mining Property.
(1)—The Sandfly Colliery.

(a) Number and Area of Leases.—Only two sections are now leased in this
area—one (8649-m) of 104 acres, in the name of H. Gill, the other (8652-m), of
50 acres, in the name of G. E. Gill.

Both sections are pegged to take in Gamma and Delta coal beds.

(b) Eaxtent and Method of Mining Operations.—The system adopted for the
mining, handling, and distribution of the product of these mines is crude and unbusi-
nesslike in the extreme. In an enterprise of this kind dealing with an article of
comparatively low market value it is essential, in order to ensure success, to deliver
the article to the consumer at the lowest possible rate. The necessity for this is
more evident when it is realised that the quality of the article is poorer than that
procurable from other scurces. It follows that the product of the Sandfly mines
must be marketed much more cheaply than the coal of higher grade imported from
other States.

The chief reasons for the failure of the several companies operating these mines
were : —

(1) The inclusion of clay and shale bands in the coal for market.

(2) The lack of a definite mining policy.

(3) Costly system of underground transportation.

(4) Unsuitable surface arrangements.

(5) Excessive cost of transport of coal from Sandfly mines to Margate.
(6) Unloading and loading by hand.

(7) Excessive shipping charges from Margate to Hobart.

Since the beginning of operations here in 1881 these seams have been explored
intermittently by several mining companies and syndicates, and during the last
decade considerable development work has been accomplished. Of late years atten-
tion has been concentrated largely on Beta bed, from which the bulk of the coal
shipped to market has been obtained. These are generally referred to as the
No. 3 or main workings, and they constitute the only openings of any
considerable dimensions on the coal bed. The workings are confined to a small
area (about 20 acres in extent) within the limits of two major and several minor
faults. The beds have been displaced downwards west of the fault-line. A few
thousand tons of coal are still available in this quarter. Operations were resumed
here in 1917, following the increased demand for local coals during the period of
the shipping strike, but were discontinued in 1919 in consequence of the destruction
of the tramway bridges by fire.

The following sections of this coal bed were measured in the main workings at
the places where samples were taken:—

No. 434, Beta Bed.

Clay, hardened (roof). ft. in
Coal, bright, hard ........................ 09
B g e 0 3
(D)7, R o R N S P 0 9 p Sampled 2 ft. 9 in.
ST D et et Je O 0o 2
Coal, bright and tough .................... 1.3
VT L G e 09
Coal, very bright and brittle ............ 0 4

Clay, hard (floor).

Sample 434 was taken from a fairly fresh face of coal in the western part of the
main workings. The 3-inch band of soft clay was excluded, as this can be removed
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in mining, but the 2-inch binder of hard clay was included in the sample because
it cannot be separated so easily. It adheres firmly to the coal, and explodes vio-
lently on heating. Portion of this troublesome material is picked out, but a con-
siderable amount finds its way into the coal shipped to market. The 9-inch band
of hard clay underlying the main seam of coal is the working floor. The lowest seam
of coal (4-inch) is removed only in the headings used as gangways.

No. 435, Beta Bed,
Clay, hard (roof).
Bl e B R
Clay, soft (helimg) .o 5l ...
Coal, with bright lamine ...............
LT L T e AT S
B I s e e P ey
1 R e e Sl Sy
CoRl, “REIgRY L e sk
Clay, hard (floor).

4

co~=ocood

in
9
2
9 Sampled 2 ft. 7 in.
2
0
9
4

Sample 435 was taken from the water tunnel near the air shaft. The upper soft
clay band and portion of the hard lower parting were not included. The coal had
been exposed to the atmosphere for many years, and consequently did not represent
its true quality.

The method of mining adopted is a modification of the pillar and stall.

The main tunnel was driven horizontal 70 feet on a bearing of 344 degrees,
thence continued in the same direction on the half-dip 266 feet, whence it was
turned to the north-west on the true dip 540 feet. In its course several small
faults were passed, and in the end, 910 feet from the entrance, a fault of
over 80 feet displacement was encountered. Tevel headings leading from the dip
tunnel to the north-east were discontinued at 630 feet owing to the poorness of
the coal bed and the presence of numerous small faults. In the eastern workings
similar interruptions caused the stoppage of operations in that direction. The
accompanying mine plan gives an idea of the relation of the mine workings to the
lines of faulting.

The only other workings on this coal bed are a shallow shaft below Vincent’s
house, and a short dip tunnel in the bank of a tributary of Slide Creek. From this
latter locality a ‘‘ strike *’ tunnel would, if uninterrupted IK serious faulting of
the strata, command the greater part of the coal area east of the creek.

The following seetion of the coal bed was measured in the tunnel: —

No. 440, Beta Bed.

Clay, hard (roof). ft. in
Gt AN, YRS b asildniedis s 0 -4
Clayy hwofb, by s bl i n i e, By 0o 3
Coal_ 'firm :afd haed ... oiun s, 1 3 Sampled 1 ft. 3 in.
AT AR TG A TRUSR R T ey 05
Bealiat i o R R e e LU

Clay, hard (floor).

Sample 440 was taken from an outerop in the bed of a small tributary of Slide
Creek, about 30 chains west of the main workings. The 15-inch coal band only was
sampled, but this represents neither the quality nor the size of the seam.

The coal here exposed has been less affected by the intruding diabase. It kindles
quickly, burning quietly, with a long yellow flame.

Alpha coal bed has been exposed in a drive off the air shaft in the main work-
ings. At this point the coal is too poor to place on the market, but further under-
ground it may prove of better grade.
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The following section was measured at this point:——

No. 445, Alpha Bed.

Clay, hard (roof). ft. in.
Conl ORI 1 6 . veo usarn Hiss sessbbh setbhs piie: 1 .3
Elay, 805k, DR _ ..iciies itz 0 4
Coal, dull, with bright streaks ......... 011
Clay, haf¥"band .5 o oisnn i, Aty } Sampled 3 ft. 3 in.
Coal, hard, tough, dull to bright 2 3

Fireclay (floor).

Sample 445 was taken from a drive off the air shaft about 40 feet from the
surface. The coal had been exposed to the atmosphere for 12 years, and was affected
by waters percolating through the fractured rock from the surface. The bed lies
between two layers of fireclay replete with fern fossils typical of the period.
Crystals of ferrous sulphate occur as incrustations on the stony coal band under the
roof, and veinlets of calcite ramify through the lower portion of the seam. This
bed contains a hard clay parting which cannot be removed in mining, and is included
in the sample.

The coal is dull black, with occasional thin bright streaks; it has a banded
structure, and hackly fracture.

The analysis shows a much higher grade coal than its appearance indicates, and

-this seam, neglected in the past, may prove worthy of attention.

This coal bed has been exposed again in the bank of a tributary of Slide Creek,
about 35 chains westward from the main workings. It has been cut into for 30 feet
by a drive which goes in level for a distance, then turns down the dip of the seam,
holing into an old drive full of water in the face. The dip of the bed here is due
north at an inclination of 22 degrees.

The following section is shown :—

No. 439, Alpha Bed.

Fireclay, hard (roof). ft. in.
OB . T P O W e i e -0 3 9 Sampled.
T A e ST S TR A 0 1}
Kl TGt o . it oo i o 0 1}

Fireclay (floor).

Sample 439 was taken from the side of the drive a few feet from the entrance.
The coal had been exposed to the atmosphere and drainage waters for many years.
It appears of good quality, but the long exposure has made it soft.

The next most important openings were made in Eta coal bed. From these
workings (old No. 7) about 500 tons of coal were removed about 14 years ago. These
workings, although abandoned for many years are still in good repair. This is
due largely to the soundness of the fireclay roof and floor, the hardening of which
is due to the effects of heat emanating from the underlying diabase.

The workings consist of a tunnel driven level 105 feet on a hearing 40 degrees
west of north. From this point the tunnel continues on the dip for 200 feet, and
a heading leads off on a general north-easterly course along the line of strike for
200 feet. The extension of this level heading would open up a large area of coal,
and enable the operators to produce on a eonsiderable scale without a large initial
expenditure. Concurrently with the exploitation of the coal from this heading the
dip tunmnel could be opened up, and lower-level headings driven in preparation for
production from that section of the mine.




———— — — = -

T Iy

135

Section of coal beds in old No. 7 workings:—

No. 436, Eta Bed.

Very hard fireclay (roof).
Clay and soft coal (holing) ..............
Cotll clean -............. . e et TN
Clay band with veins of bright coal ...
Coal, cubical, bright, clean ............
Very hard fireclay (floor).

...
B

w

ampled.

OOMO;'
w 0o =-a

Sample 426 was taken from the underground workings nearly 200 feet from the
entrance. The coal had been exposed to the action of the atmosphere for 13 years,
and probably had suffered deterioration by percolating waters. The 3-ft. seam o::i
was sampled. It is reported that the bottom 12 inches of the 3-ft. seam is of m
better quality than the upper 2 feet. This is a sub-anthracitic coal, possessing a dull
to bright lustre, conchoidal fracture and banded structure. It is hard and brittle,
but stands transportation without excessive slacking. The bulk of the ash is intrin-
sic, and not derived from enclosed clay bands, but there are probably minute films
of mineral matter between the laminz, because the coal decrepitates freely on
heating. Cleat faces are imperfectly developed.

Twenty-five chains north-eastward a tunnel has been driven into the bed 30
feet on a bearing 30 degrees west of north. The bed dips at an inclination of 10
degrees.

The following section of coal bed was measured at the place where the sample
was taken (No. 10 workings) : —

No. 441, Etla Bed.
Hard clay roof.

ft.
CoRBIDMERE B o.oivoais vivivasiivis i 3 2 Sampled 3 ft. 2 in.
8 T T e e A 0 3
Coal, bright, soft ............ T 0 2
R T e U e IR G -5
Cotl; bright, cubical .........siiiyies Q=3

Hard clay (floor).

Sample 441 was taken from the 38-inch seam 10 feet from the mouth of a short
tunnvel. Over this width the coal is free from clay bands. These workings have
been open to the weather for many years, and the coal has deteriorated considerably.
This coal is a dull black variety with numerous bright laminations. Tt has a cubical
fracture, is hard, and weathers well. TIgnition is slow, and the coal burns with a -
short bluish flame.

Thirty chains farther to the north-east are the new workings opened up by R.
Slide about four years ago. In the subsequent operations several hundred tons of
coal were removed.

The openings consist of two level tunnels driven at right angles to the dip of
the beds, and headings east and west on Eta bed. The main tunnel is 100 feet long
intersecting Eta coal bed at 80 feet, and Delta in the end.

The western heading terminates at a fault the amount of displacement of which
has not been determined. This fault is probably caused by the intrusion of the sub-
sidiary dyke of diabase observed outcropping a few chains to the west of the tunnel
mouth. A very considerable quantity of coal is available here for immediate excava-
tion. The mine is in splendid order, and operations could be resumed without any
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great expenditure in preparatory works. The roof and floor are extremely hard
and free from fractures.

The section of this coal bed exposed in the tunnel is—
No. 437, Eta Bed.

Very hard fireclay (roof). tt. in.
Soft shaly clay (heling) Lol do il i 0 3
Hard, "tough oeal ... bl atlaseloa Bol 3 4 Sampled.

Very hard fireclay (floor).

Sample 437 was taken from a heading driven off the horizontal tunnel about
200 feet from the entrance. These workings are comparatively recent, and the coal
has not been subjected to atmospheric deterioration. There are no partings in this
seam, which is contained between very hard beds of baked fireclay. A 3-inch band
of soft clay under the roof is of great advantage for holing out before mining the
coal.

The coal is dull to bright black, slightly banded, and breaks with a hackly frac-
ture. Although difficult to mine it is rather brittle, and tends to break small, but
carries without crumbling. Tt is sub-anthracitic, ignites slowly, and burns with a
short, bluish flame.

A Delta coal bed exposed in the end of the level tunnel has suffered appreciable
damage by the effects of heat and solutions derived from the adjacent igneous rocks.
At present the coal of this bed is of no economic importance. The roof of this seam
congists of diabase.

The section of this coal bed exposed in the new workings is—

No. 438, Delta Bed.
Very hard diabase (roof).

E.

ft.
Black coaly elod ... v amdiiainoaiB s e 05
Gl Bl . 8. 0...... st R 0 10
Clay, bard %..B..ooeavmimmsnnnaaiimsiig 0 2
Coal, earthy, with bright bands ......... D, 0 4 ( Sampled 3 feet
T o B ¢ (e e MO el BRI 9. L 0" 17
Coal, dull, with bright bands .............cc........ i S

Fireclay, very hard (floor).

Sample 438 was taken at the point where the horizontal tunnel intersects the
seam about 100 feet from the entranee. The bed contains several hard clay bands,
the greater part of which, having a higher specific gravity than the coal, can be
removed by washing machines. These partings adhere firmly to the coal, and can-
not be separated in mining.

Most of the coal in this bed is dull-black in colour, with a black streak. It is
massive, tough, and slightly laminated. Tts heating value is low.

The openings on the third group of coal beds are not extensive. On Theta bed
a tunnel has been driven 32 feet, and on Iota and Kappa tunnels have exposed the
coal. These workings are near the No. 7, and are quite unimportant. At the time
of investigation the openings on these three beds were inaccessible a few feet beyond
the entrance, and the information, therefore, relates to outerop coal. The upper-
most of these beds marks the change in character of the coal from altered humic
to anthracitic. The coal is not so highly metamorphosed as tkat of bed Delta, and
appears to approach true anthracite in composition and character.
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Theta coal bed was opened up many years ago in a short drive (35 feet), now
collapsed, and is reported to be nearly 3 feet thick in the end. The section near
‘the outerop is—

Fireclay (roof). ft. in.
B IR et e S S 8 1-.0

oy PparbING . Jotdisil sesicth st sosibsrmndsssis o 0 2
7 R U R e L U TR B S N B e M S S 0 &

Fireclay (floor).

The coal bed dips at an angle of 17 degrees to north 5 degrees west.

It is a dull variety with bright laminations, and is considered to be equal in
quality to the best coals on the field. Unfortunately it was not possible to obtain
a sample.

The following section represents the coal bed exposed near Fault Creek:—-

No. 443, Iota Bed.

Shale, hard (roof). ft. in.

Conl, MuBl; Ay .o bR oans Db toias e 0 3

L B e e e e . . P

Coa..l, R T T e Rl S S e i 1

R Y e e e S e R [ N 0 3

Coalsr 8ofl 1. . v . itz tea o reals el 118

Clay, hard ..................... 0 s it 07 } mampead 1.2,
Coal, brighty firm ..................cccocoiiio... 010 e

Shale, hard (floor).

Sample 443 was taken from old tunnel workings about 12 feet from the
entrance. The coal had been subjected to the action of weathering agents for many
years, and its quality had been thereby reduced. In the upper portion of the
bed the coal appeared to be perished, and was not sampled. = The clay band between
the lowest seams was also excluded, as this material can be easily separated from the
coal.

This is a dull anthracitic coal, with oceasional bright bands.

It ignites very slowly, burning with a short bluish flame until combustion is
complete. It is a smokeless coal, and probably would prove suitable for hop-drying
purposes.

This section of coal bed (Theta) was measured in the eastern part of the field
at what was known as No. 1 outerop.

No. 444, Theta Bed.

Clay, hard, shaly (roof). ft. in.

Coal, stony sorebing on- fre bt st e ik i Q 3

G T LI s 0 431

MORBTTDRIENE. .. ... c.0sioebionssnsinssnmonssustng pomasins 0 4

G OB Bl oo ee e ctniz s e sssmsonmsmnvananyrssssans 0.8 } Samgh;;l B
Coal, dull, with bright laminz ..................... 011 '

Clay, hard (floor).

Sample 444 was taken from an outcrop of dull ecal, about 20 chains downhill
from Theta, in the bed of Fogarty Creek. The 6-inch band of hard clay between
the two seams of coal was not included in the sample, as it can be separated in the
operation of mining. The weathered coal is dull black, soft, tough to brittle, mas-
sive, without lamination or other marks of bedding.
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In the operation of breaking the coal from Beta bed the soft clay band is holed
out first and thrown into the gob. The 9-inch seam of coal breaks away easily from
the hard fireclay forming the roof, and falls of its own weight. The lower seam
of the coal bed, with the hard clay band, is then either dnlled and shot out with
compressed powder, or pried off with pinch bars.

The coal in Eta bed is shot from the solid with compressed powder after the
thin band of shale under the hard roof has been holed out to a depth of 3 feet.

Coal is conveyed to the bottom of the dip tunnel in trucks of 1000 lb. capacity
by boys, and steam power is employed in the haulage to the surface.

The headings are of sufficient inclination to provide drainage to the bottom of
the dip, where the water collects, and is raised to the surface by means of a Worth-
ington steam pump.

Natural ventilation is obtained by the circulation of air through the main
openings past the working faces and up air shafts to the surface.

The coal is delivered on to grizzly screens with §-inch apertures, which separate
it into lump and slack. The slack is dumped, and the lump coal is loaded direct
into tramway trucks. Very little picking is done either ma.ld}:a or outside the mine.

A 2-ft. gauge tramway connects the mine with a jetty on the west side of North-
West Bay, near Margate. From-the jetty the tramway crosses gently rising country.
for 4 miles, thence steep sidelong up to the saddle (1400 feet above sea-level) near
the mine. Tt is well designed and constructed, having generally a firm foundation,
easy curves, and grades not exceeding 1 in 28. The tramway has now fallen into a
state of disrepair. The sleepers have rotted, culverts have caved in, embankments
have subsided, and several bridges have been destroyed by fire. The rails are a
nondescript lot, consisting of 4 miles of 40-1b. per yard, ordinary pattern, 1 mile
of 40-lb. per yard, chair rails, and 7} miles of 20-lb. per yard rails. The rolling-
stock consists of two small locomotives, made by Krauss & Co., of Miinchen, Ger-
many, and three trucks of 6 tons capacity, quite unsuitable in design for this

0se.
purpTha cost of railage from the mine to the jetty—grades with the load all the
way—amounted to 3s. 6d. per ton, or 34d. per ton per mile. Each train consisted
of three trucks and required the attendance of two brakesmen. Accidents on this
rough and uneven railroad were not infrequent, although the speed of runmning
seldom exceeded 6 miles per hour. The locomotive was uncoupled at the summit
and sent ahead. At the jetty the trucks were hauled to the top of the bins and
emptied of their contents by hand. This operation cost 1s. per ton. From the
bins, barges were loaded through chutes at a cost of 3d. per ton, and freightage to
Hobart (20 miles distant) amounted to 6s. 6d. per ton. The total cost of delivery
from the mine bins to the wharf at Hobart was not less than 12s, 6d. per ton, or
over 44d. per ton per mile.

These high rates placed the Sandfly coal in an unfavourable position in the
markets compared with the better Cornwall and Mt. Nicholas coals, which are
delivered 145 miles by rail at a cost of 12s. 3d. per ton.

Under present conditions Sandfly coal cannot be mined and delivered at
Hobart under 26s. per ton. The costs are made up as follows:—

Per ton.

g K
IR oo s e 8 6
Underground haulage .................... 2 0
Supervision and general charges......... 2 0
Rates and wharfage ..................... 0 6
Tramsport-ooetl ', 1v,.... .ol ad 12 6
Reapsieng Sont-g. 0 CIEtm T, 0 6
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It is doubtful whether the mine is of sufficient importance to warrant the
expenditure of the large sum required to put the tramway and rolling-stock in
working order. However, in the event of the proposed Huon railway passing
through this property the value of the mine would be greatly enhanced, and a pro-
fitable future assured. :

(¢) Quality of Coal.—The quality of the coals of this area varies from anthra-
citic to humiec. Although the variation is due in part to the action of the intrud-
ing diabase, there is an inherent difference in the physical character and chemical
composition between the coals of the several seams. For instance, it has been noted
that the gradation from humic to anthracitic is in descending order, so that anthra-
cites occur in the lowest and humic coals in the uppermost beds. Moreover, the
anthracites are not in all cases metamorphosed humic coals, but are in some cases
unaltered iron-black coals of high carbon content, possessing a bright lustre and con-
choidal fracture. Tocal variation in the same seam is due to heat from the diabase
intrusive. The fireclay roof and floor of the seams in the new workings at the end of
the adit and in the west heading have been converted into extremely hard rock, and
the enclosed coals, originally of humic character, have been almost completely
anthracitised by the action of the overlying diabase. In this instance anthracitisa-
tion was doubtless due to the effect of hot gases emanating from the igneous rock,
but this agent was not responsible for the change in all cases.

No particular deseription is applicable to all the coals, but gener:lilg‘; they have
a pitch-black colour, vitreous to brilliant lustre, brownish-black to bl streak, an
irregular to conchoidal fracture, and a dense texture. As a rule they are hard,
slightly brittle coals, and are capable of withstanding the effects of weather, and

0ssess storing properties. They ignite at a high temperature burning slowly
t}?o dndfr:?d and songlepva.rieﬁea whanezet‘grbed, yield a coherent coke.

The analysis of samples from the various seams are given in the Composition

Table (pages 28-30), and as indicated above have the following numbers: —

Seam. Sample No.
Wagha s S0 nn e AL 5 s agaliingle
HSBgFTR TN, N T .. 434, 435, 440
8 Rk Bk S R o i 438

2 - O Ay B, 436, 441,437
THaGR L0 A, iy L 444

TORRET 5 (LS 443

(d) Production.—A complete record of the output of coal from the Sandfly
Mine is not available. It has been estimated that the production from the main
workings on Beta coal bed exceeds 20,000 tons. From the No. 7 workings on Delta
bed 400 to 600 tons only have been shipped, and about 1500 tons have been taken
from the same bed out of the new workings.

(e) Quantity of Coal Awvailable.—Although this coal area occupies over 1000
acres, the extent of workable ground is very much less. Consideration, in the esti-
mate of quantities, has not been given to coal beds containing seams aggregating less
than 30 inches in thickness. Again, only the portions of the area proved by boring
or mine openings have been taken into account.

On the 30-inch basis, and assuming the rate of workable coal at 1200 tons per
foot thickness per acre, the available coal from the various seams is put at:—

Tons.
[BEtalBett 20 4 S oE 768,000
Gamsgia Bed 707 . 572 L F, N8R9 400
Dt Hael e et ol b 49,000
ElRxbed . T 2SS 000

TObBL. o5 yessi ase fisn® ivny-Sings RySOILAIN)
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The other coal beds were not considered of workable thickness, Alpha bed is
poor in quality, and might be excluded in the estimation of available coal. ;

(2)—Mr. CYGNET AREA.

A.—Location and FEztent.

The coal area about to be described is situated on the north side of Port Cyg-
net and extends in that direction for 5 miles. This is the only coalfield being
worked in the southern districts, and, with the exception of Sandfly, is the most
adjacent to Hobart, from which it is distant in a south-west direction about 38
miles. The area of coal-bearing rocks already proved in this locality is 600 acres,
and extensive additions eastward in the valley of Garden Island Creek, and north-
westward in Nichols Rivulet valley are indicated by other outerops.

B.—A ceess.

The coal beds are readily accessible from the valley of Nichols Rivulet, on the
east side of which outcrops are exposed for 5 miles. Because the strata dip to the
south-east the beds rise toward the north, but at all places along the outcrop, the
hill-slopes are moderate, and approach to the coal is relatively easy. The rise from
the Mt. Cygnet Mine to Berry’s workings (3 miles northward), is only 510 feet. A
tramway 3 miles long connects the Mt. Cygnet Mine with the jetty at Gardiner’s
Bay, an inlet of Port Cygnet. This tramway could be extended on easy grades up
to Heaney’s Mine, and beyond if required. @ Communication is maintained by
steamers plying regularly between Gardner’s Bay and Hobart

C.—Previous Reports.

The earliest official records of the occurrence of coal in this area is contained in
a report (**) by G. Thureau to the Secretary for Mines in 1881. At the time of
that investigation very little development work had been accomplished, and not
much information was obtained.

In 1902, W. H. Twelvetrees (**) visited and reported on the coal beds. During
the intervening period the mine had been opened up, and large quantities of coal
had been shipped to market. At the time of Twelvetrees’ visit the annual
production had increased to 3000 tons, and the popularity of the coal had become
firmly established. The dip-tunnel had been advanced to 900 feet, and headings
were being driven east and west in preparation for an icreased output.

Twelvetrees’ remarks refer only to the Cygnet Mine.

D.—Topography.
(1)—General Description.

The topographic features of this area are essentially similar to those of the
adjacent Sandfly area just described. Tt is an exceedingly hilly, even mountainous,
tract, minutely dissected by torrential streams. The formation of this hilly country
consists of large fault blocks of strata uplifted to various altitudes by intruding
diabase. These faulted strata occur both in the outer high ranges, and in the lower
foothill country, and are distributed in most erratic fashion. A long period of
intense erosion has greatly modified the original topography.

(®) G Thureau: Report on the Coal Mines in the vicinity of Gardner’s and Randall’s Bays, 26
August, 1881, Legislative Council Paper No. 91. ]

(¥) W. H. Twelvetrees : Report on Gold and Coal at Port Cygnet, 31 May, 1902, Secretary lor Mines
Report, 1901-1902.
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(2)—Relation to Mining.

The chief outcrops of coal are found high on the eastern side of the valley of
Nichols Rivulet. As the seams dip to the south-east they rise to the north-west,
and flatten as the hill contour approaches the strike. The direction of the contour
at Heaney's is such that the coal beds can be operated from ‘* strike '’ tunnels, thus
ensuring gravity drainage and transport. In other parts of the area the tunnel-
ling facilities are equally convenient.

Another great advantage to mining operations is the easy access of the coal beds.
at every mine from the shipping port.

The topographic conditions generally are decidedly favourable.

E.—Geology.
(1)—Geological Map.

Reference was made in the report on the Sandfly area to the relationship of the
diabase and alkali syenites and porphyries to the intruded sedimentaries and as
the same remarks are applicable to the association of these formations here no fur-
ther note need be made. The geological map shows the extraordinary manner in
which the sedimentary rocks have been disrupted and tilted at various angles and
in all directions. The whole formation has been uplifted and block faulted along
lines following the outline of the intrusive igneous rock, showing, in addition to the
great structural fault-lines, numerous minor faults in the sedimentary strata.

(2)—The Permo-Carboniferous—Trias-Jura Section.

Although vestiges only of the upper coal measure strata remain, they were
originally continuous with the formation of this age occurring in contiguous areas,
but denudation has reduced these measures, and even in places entirely removed
them, till in certain cases isolated areas only of the lowest members remain. No
trace of the coal-bearing felspathic sandstones and shales of Trias-Jura age can be
found, and areas of small dimensions only of the underlying Ross sandstones and
grits are left to mark the occurrence of this once extensive formation. The Permo-
Carboniferous strata likewise have been greatly reduced in thickness, but in places
nearly all members are found tilted at a.pYreciable angles, and are thereby pro-
tected from complete destruction. Generally, however, the angle of tilt is very
small, and the lower members are exposed in deep ravines only. A complete
section of the Permo-Carboniferous is nowhere exposed, but an idea of the thick-
ness of the upper members can be obtained.

These coal beds, from the fossil plants Gangamopteris (a dwarf form), and
Fertebraria australis, preserved in the coal-bearing shales, are referred by R. M.
Johnston to an upper horizon in the Permo-Carboniferous, i.e., somewhat younger
than the Mersey coal beds or the Greta coal measures. Stratigraphically also these
coals occur at a much higher horizon, and may be correlated with the upper measures
at Mt. Pelion, or, in other words, the Tomago or Newcastle series of New South
Wales.

(3)—The Mode of Occurrence of the Diabase.

Intrusive sheets and dykes of igneous rock, so characteristic of the Upper and
Lower coal measures, crop out here in enormous masses. Probably the complete
removal of the Trias-Jura over such a large extent of country is responsible for the
comparatively large portion of the area occupied by this rock. The injection was
mainly at the base of the Trias-Jura, for members of this formation have not been
found underneath the diabase, which apparently rests on the upper members of
the Permo-Carboniferous. Undoubted sills of this igneous rock occur here, but
whether or not the main mass of diabase composing Mt. Cygnet is a sill or a dyke
has not been determined. The conclusion is drawn with hesitation that the mass
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represents a sill, with a central dyke-like feeder from the subjacent laccolithic mass.
It is not unlikely that the outcrops of coal in Garden Island Creek valley repre-
sent the slightly disturbed seam in that direction. Tt is quite evident, however,
that the large sill-like masses are not regular, but have in their intrusion into the
sedimentaries broken from one stratigraphic horizon to another.

(4)—Structure.

(a) Faults.—Faulting at Mt, Cygnet has had a detrimental effect on the suc-
cessful exploitation of the coal seams, limiting the workable ground from any par-
ticular mine opening to a small area. Three of these faults have a north-westerly
course, with displacements of 15 and 30 feet to the north-east. Another was met
in Gordon’s Mine, coursing a few degrees south of west, with displacement of over
30 feet to the south. There are indications of ancther extensive fault between
Heaney’s Nos. 1 and 2 mines, but no dislocation of the strata could be detected at
surface. Further north-westward, near Margate-road, the country is faulted very
badly, and outside the coal-bearing areas dislocations on a large scale are common.

(b) Dip of Coal Seams.—The direction of the dip of coal seams in the main
workings of the Mt. Cygnet Mine is 147° 30', and the average rate of inclination
is 1 in 577, or 11 feet 4 inches per chain. At Heaney’s workings the strike is 759,
and the dip is toward south-east, at angles varying from 8 to 11 degrees. North-
west of Heaney's, beyond the stone house, the strata are faulted to the west, and
the dip changes to that direction. In the valley of Garden Island Creek the dip
is generally towards the south-east, but numerous local variations occur. At Gor-
don the direction of dip is contrary to the general trend throughout this coal area,
having a south-westerly course. The seam on the sea-coast. dips 240°, at angles
varying from 5 to 8 degrees.

(5)—The Coal Seams Represented in the Area.

Two coal beds occur in Mt. Cygnet area, and there are indications of two more:
The upper, or Lamba, seam only has been developed, although it ic stated the
lower, or Mu, seam contains coal of superior quality. But the comparative
thinness of the lower seam at the outerop has discouraged exploration. Tamba
seam can be traced along the outerop on the hillside over 3 miles, and Mu seam
has been exposed here and there in trenches over 2 miles. Naturally the mine
openings were selected where there was the best showing of coal at the surface, and
t{:e average thickness at these points is 3 feet.” Towards the northern workings on
Berry’s land it gradually thins out until it is only 15 inches thick. Mu seam, 12
inches thick, is 20 feet lower, and 12 feet below that is a small 2-inch seam. Two
to three hundred feet above the main workings is an unexplored bed of fireclay,
containing indications of coal.

These seams have been exposed again in faulted position at the head of Nichols
Rivulet, beyond Trishtown; in the valley of Garden Island Creek; in the vicinity of
Gordon, on the sea-coast; at Coal Mine Bay; and indications have been observed in
Welling Creek, near Cradoc, and in Snug River valley.

These coal beds on fossil and stratigraphic evidence have been assigned to an
upper horizon in the Permo-Carboniferous.

F.—The Mining Properties.
(1)—The Mt. Cygnet Coal Mine.

(a) Number and Area of Leases.—This mine, owned and operated by the
Electrolytic Zine Company of Australia Ltd., is contained within Section 73p-m, of
270 acres, charted in the name of E. H. Butler.
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(b) Eatent and Method of Mining Operations.—Mining operations have been
carried on here in an intermittent manner since 1881. During the intervening period
the ownership of the mine changed hands several times, and it cannot be claimed
that success has attended the efforts of any one company of operators. However,
the future holds brighter prospects in this regard, since the coal has proved emin-
ently suitable for use in the metallurgical processes involved in the extraction of zino
oxide from zine residues, for which purpose it is particularly required by the present
owners. Hitherto the work of the operating company has been more exploratory
than developmental; but the results, having proved satisfactory, a more ambitious
scheme has been drawn up, with the object of exploiting the coal seams on a com-
mercial scale. The extent of the existing workings made this a comparatively easy
matter,

This coal bed has been opened in trenches and in dip and strike tunnels at
widely separated points along the outerop, over a distance of 3 miles.

The entrances to the main workings of the mine are by dip tunnels, the No. 1
being 1160 feet, and the No. 2 over 300 feet long. The general design of the workings
is by single entry pillar and stall system. From the main headings driven along the
strike the stalls are turned up the rise and extended to the next heading above.
Pillars 20 yards square are considered sufficient to hold the main roadway of the dip
tunnel. In the worked-out areas the pillars are drawn by the retreating method.
It was, evidently, the intention of the late management to discontinue work from
the No. 1 pit, as the pillars have been removed over a large area, and the coal on
both sides of the dip tunnel has been taken out also, thus jeopardising the safety
of the mine. Despite the removal of the sulzf:orting pillars there has not been a
serious fall near the tunnel, and, except for a slight lateral movement westward, the
highly resistant sandstone roof has remained undisturbed.

No. 1 dip tunnel‘follows a due south course on the half dip for 800 feet, then
turns toward the true dip, and continues to the bottom 300 feet further on a bear-
ing of 126 degrees. It is proposed to continue the straight section of the dip tunnel
in order to allow of rapid haulage, and at the same time provide facilities for the
removal of the intervening coal. On the west side the seam looks well, but very
little work has been done in fear of meeting with a fault in that direction. Operat-
ing against the cleat the coal is difficult to mine, but with headings well advanced
this can be obviated by working back toward the tunnel.

It is fortunate for the present safety and future working of the mine that very
little coal was removed from the west side of the tunnel. Nearly 20 acres of coal-
bearing country has been excavated eastward to the end of the longest heading,
which, at 1000 feet, encountered a fault. Part of this worked-out ground has col-
lapsed, but the lower workings are still intact.

The following section of the coal-bearing bed was measured at the bottom of
the dip tunnel, 1160 feet from the entrance:—

No. 478, Lamba Coal Bed.

Sandstone, hard, quartzose (roof). ft. in.
Shale, black carbonaceous ............... |
(57 S S e e e 2 4
Bhale,. olawar: .. s s s sss 0 1 }Sampled
B RS e e e skl 1L=0

Shale, bright ecarbonaceous (floor).

Sample 478 was taken from a fresh face of coal a few feet from the west side
of the dip tunnel, at the place where the measurement was taken. The coal here
is hard and black, with vitreous to dull lustre, conchoidal to splintery fracture, and
possesses a fine banded texture. In some places it has contorted lamine and slicken-
sided faces; in others the banding has been completely destroyed by shearing move-
ments. Jointed structure is lacking for the same reason.
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Throughout the workings the coal is overlain by a massive, quartzose sand-
stone, but at some places a dark carbonaceous shale intervenes. Where it occurs the
shale is made to serve as the roof of the mine; elsewhere the roof is hard, unbroken
sandstone. This sandstone is very sound, and forms a safe protection for the work-
ings. The shale, which occurs on the roof at isolated points only, everywhere con-
stitutes the floor of the seam, and one Fart.icular band directly below the coal is
used for holing underneath. This underlying shale is not jointed, and the lamina-
tion is more or less destroyed by erushing or shearing, as exhibited by the numer-
ous slickensided surfaces.

Rolls occur in the roof down to the end of the straight section of the dip tun-
nel, thence the roof is remarkably regular and firm. The coal parts readily from
the roof, and breaks in large blocky lumps.

No. 2, or Gordon’s, workings consist of a dip tunnel, from which several head-
ings have been driven at right angles. At the bottom of the tunnel a transverse
fault having a 30-feet downthrow to the south was intersected, thus limiting opera-
tions from this opening. Two headings have been driven 500 feet to the north-
east. One commenced at 190 feet from the entrance to tunnel ; the other at 256 feet.
These headings passed through several rolls and slips, but no faults were met. On
the south-west side headings have been driven 150 feet. Work was discontinued in
this direction owing to the occurrence of another fault.

The following section was measured near the bottom of dip tunnel:--

Sandstone, hard, quartzose (roof). ft. in,
Shale,: oRYBOBROBHIRL ... .. sixvoisd e aosnssms s sanss &3
' (RETI w MEE R S R o= A B 2 1
L e L R s 1|
B o i 0 10

Shale, bright, carbonaceous (floor).

Analysis 4784 represents the average of 15 samples taken from various parts
of these workings.

(¢) Quality of Coal.—This coal was originally of humic character, but an anthra-
citic nature has been induced by the action of the rise in temperature, and the
pressure emanating from the intrusive sheets of igneous rock traversing the measures.
The anthracitic nature of the coal varies with the degree of dynamic and thermic
action, to which the beds have been subjected. This change in condition from the
original humic nature cannot be attributed wholly to the effects of heat. It is
probable, and the texture of the coal indicates it, that it has been subjected to
severe shearing stresses.

In general, the coal in this area has a dull appearance, with occasional bright
laminations, and is hard and compact. It breaks down in large masses, and the
percentage of slack is very low. It is capable of withstanding the shock of severe
handling, and is not greatly affected by weathering agents. The ignition point is
high, and combustion is slow, and is not accompanied by decrepitation. In the
furnace it gives out great heat.

(d) Production.—It has been variously estimated between 60,000 and 70,000
tons of coal have been obtained from the 20 acres of ground worked out in the No. 1
mine. From the No. 2, about 4000 tons have been broken out and shipped to
market.

(e) Quantity of Coal Available.—The coal bed has been proved to extend
over 180 of the 270 acres constituting the area of the section owned by the Electro-
lytic Zine Company of Australia. Throughout this area the average thickness of
the main seam has been computed at 2 feet 9 inches. On this basis the gross ton-
nage amounts to 485,000 tons. Tf from this quantity the 70,000 tons of coal
already mined be deducted, the net tonnage available amounts to 415,000.

Tn the event of the continuation of the seam under the diabase cover this
estimate will be greatly augmented.
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(2)-—Heaney Mine.

(a) Number and Area of Leases.—This property of 100 acres is held under
lease 72p-M, by J. L. Frizoni.

(b) Extent and Method of Mining Operations.—The coal bed is opened up
on this property by means of two ‘‘ strike '’ tunnels, Nos. 1 and 2, driven on a
bearing of 75 degrees. No. 1 workings have been extended to 500 feet from the
entrance, exposing a seam of clean coal 30 inches in thickness. These mine work-
ings, after 20 years’ inattention, are still in very good order. The hard even roof
consists of sandstone for 270 feet, thence a dark carbonaceous shale displaces the
sandstone. From this heading bords have been sent up the rise, and considerable
coal has been mined.

The No. 2 workings, about 15 chains further to the north-east, are not so exten-
sive. A strike tunnel or heading has been driven 200 feet on the seam, exposing
coal of equal quality to that in the other workings. Between the No. 1 and No. 2
tunnels a fault of considerable displacement is indicated.

In the design of future operations it has been considered advisable to drive a
strike tunnel from a gully 26 chains south-east of No. 1 workings. This tunnel
would command the greater part of the coal on this section, and a very considerabie
area beyond it.

(¢) Quality of Coal.—The quality of the coal here is essentially similar to that
opened up in the Cygnet Mine. The seam is free of bands, and is perhaps a little
brighter and harder than it is in the main mine.

Sample 480 represents the average grade of coal mined here. The analysis
shows a coal of slightly higher quality than that obtained from the Cygnet colliery.

(d) Production.—It is estimated that 2000 tons of coal have been mined in
these workings and shipped to market. :

(e) Quantity of Coal Available.—Coal has been proved to extend over the whole
area of this lease. The several workings show an average thickness of 30 inches,
and the bulk of the coal can be mined without difficulty under the good conditions
prevailing here.

The total quantity available, on the basis adopted in this work, amounts to
300,000 tons.

G.—Unleased Coal-bearing Areas.

The coal seams are continuous north-westward of Heaney's for a mile, and
the upper seam has been opened up on Berry’'s property in a small tunnel driven
north-eastward 40 feet into the hillside. The seam here is only 12 to 14 inches
thick, but the coal is of excellent quality. Sandstone forms the roof, and 12 inches
of bright black shale the floor. Beneath this is 8 feet of dull shale resting on sand-
stone 20 feet thick, which is succeeded in turn by mudstone.

Two miles north-westward from Berry's workings the seam has been exposed
again in sledge ruts on the hillside 40 chains east of Nichols Rivulet.

Sample 479 was taken from the seam at the mouth of Berry’s workings, and
had been exposed to the weather for many years. Tt is essentially similar in com-
position to the coal on Heaney’s and Mt. Cygnet properties.

In the valley of Garden Island Creek, on the east side of Cygnet Range, the
seam has been exposed in sledge ruts on Winter’s land, but no work has been done
to prove its thickness and extent. It is not at all likely that the great mass of
diabase forming the backbone of Cygnet Range ocours wholly in the form of a sill,
therefore the uninterrupted continuity of the coal seam from the Cygnet Mine to
this point is doubtful. This unexplored area, however, is worthy of careful
attention.

Indications of the seams were observed in the bed of Deep Creek on Merchant's
land, and again near Coal Mine Bay.
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(3)—Gorpon CoAL AREA.

On the coast-line near Gordon settlement the upper Cygnet seam outcrops again.
The outerop shows an 8 to 10 inch seam supporting a roof of sandstone, and resting
on a B-feet bed of carbonaceous shale. The dip of the seam, 60° west of south, at
an angle of 10 degrees, is contrary to the general direction. There is in this locality
a large area (about 800 acres) of coal-bearing country, but very little development
work has been attempted to prove the thickness and value of the seam.

About 44 years ago a tunnel from the sea-coast was driven on the seam, and
several shafts inland were sunk, to test the bed, in most cases without reaching the
coal. According to reports the seam in the face of the tunnel is 18 inches thick.
This statement could not, however, be verified.

Sample 482 was taken from the outcrop on the beach. It had suffered
deterioration by the action of sea-water, and by the atmospheric agencies, and con-
sequently does not represent the true quality of the coal. Unfortunately, some
foreign material was broken with the coal and included in the sample.




Chapter VII.

BRUNY - STRATHBLANE - CATAMARAN COALFIELD.

(1)—Bruny IsLanp CoaL AREA.
A.—Location and Extent.

Bruny Island lies off the south-east coast, about 14 miles south of Hobart. It
is separated from the mainland by D’Entrecasteaux Channel, a deep waterway from
1 to 3 miles wide. The northern part of the island is almost completely severed
from the southern, and the parts are usually referred to as the North Island or
the South Island, as the case may be, although there is no actual separation. Its
greatest length from Denne Point, the northern extremity of the island, to Bruny
Head, is 31 miles. The breadth of North Bruny varies from 2 to 7 miles, and that
of South Bruny varies from 3 to 104 miles. This extreme variation in breadth is
due to the deep and wide indentations of its numerous bays. The coal-bearing
areas of this island constitute a very small portion of the total area—probably not
exceeding 500 acres. The chief coal area is at Adventure Bay, on the east coast;
other occurrences are near Arched Rock, on the south-east coast, and at Luna-
wanna and near Sheepwash Bay, on the west coast.

B.—Access.

River steamers trade regularly to the ports on the west side of the island, and
cecasionally visit Quiet Corner, the chief shipping port on the east side. Quiet
Corner is situated near the southern end of Adventure Bay, near the coal mine,
and is partly protected from southerly gales by the promontory terminating at
Penguin Island, but in rough weather it provides neither a safe anchorage nor
adequate protection for ships. Zschachner’s Mine is connected by tramway with
the jetty at Quiet Corner. Two jetties directly below the mine were built in an
exposed position, and were destroyed by heavy seas following severe gales.

C.—Previous Reports.

The only official record extant of the cecurrence of coal on Bruny Island is
contained in a report of the Survey Department made by Thos. Scott, R. A.
Roberts, and J. Hobbs, on the 25th October, 1826.(**)

In 1915 Arthur Wade(*®) was detailed to investigate the supposed oil-bearing
strata on North Bruny and report on the prospects. His work, published as a
Parliamentary paper, deals exhaustively with this subject.

D.—Topography.
(1)—General Description.

The minutely indented coast-line of Bruny Island is the result of the relative
rates of erosion between the highly resistant diabase and the comparatively soft
Permo-Carboniferous strata that occupy the rest of the surface. The south-eastern
and southern shores, exposed to the heaviest weather, are bordered by bold ecliffs
of diabase with remnants of partly occluded sediments. On the eastern shores the

(*) Thos. Scott, R. A. Roberts, and J. Hobbs : Coal at South Cape Bay and Adventure Bay. Legis-
lative Council Paper No. 16, 1861,

(%) Wade, Arthur, D.8e¢., A.R.S.8¢c. : Petroleum Prospects on Bruny Island. Parliamentary Paper
No. 60.
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occasional deep bays mark the inroads of the sea into the soft unprotected strata,
while the projections indicate again the more resistant diabase. On the calmer
western shores the sedimentary rocks are much more extensive, and the indentations
are not so pronounced. Probably the rate of weathering is influenced somewhat by
the general south-westward dip of the strata.

The highlands are almost wholly occupied by diabase, and have a meridional
trend. These great inland masses of igneous rock likewise owe their prominence to
the erosion of contiguous strata. At Adventure Bay there are in the flat swampy
shore-lands indications of an uplift that took place in Recent or in Quaternary
time.

(2)-—Relation to Mining.

The coal-bearing strata of Adventure Bay occupy lowlands near the seashore.
The dip of the strata is south-westward toward the centre of the island, and the
coal beds rise to the surface a few chains only along the coast-line. Owing to fault-
ing the seam cannot be opened from dip; tunnels and shaft-sinking is necessary in
every case. It is evident that the topography is of no advantage to mining.

E.—Geology.
(1)—Geological Map.

The geological map illustrates the relative positions of the igneous and sedi-
mentary rocks. The chief sedimentary formation comprises a number of widely
different members of the Permo-Carboniferous, but the limitation of the map pre-
cludes a separation being made. In the Adventure Bay littoral there are, in addi-
tion, unconsolidated sediments of Quaternary age, and on the foothills above them
remnants of Tertiary deposits. These latter are quite unimportant.

Throughout the southern part of the island the texture and constitution of the
diabase are remarkably uniform. The same may be said of this rock in general in
the, northern part of the island, but a remarkable variant from the normal type
traverses the centre between the 9 and 1 mile pegs from Denne Point. This rock
evidently represents a later phase in the differentiation of the diabase magma, and
occurs in the form of a dyke. It is particularly striking that there is no mergence
into the normal type, but a sharply-marked contact line divides the two. Macro-
scopically the rock appears to consist dominantly of plagioclase felspar, the augite
bemng quite subordinate. Lacking facilities for microscopic examination, the dis-
cussion of this rock will be left for a later publication.

Along the line of contact of this rock with the sedimentaries between Adams
Bay on the west and Trumpeter Bay on the east, a very large mass of limonite
occurs. Toward the centre of this mass is a thermal spring, probably one of a num-
ber of others occurring along the line of outerop. The igneous rock near the contact
evidently contains a large amount of iron pyrites, which, oxidising to sulphate, is
carried in solution to the surface, and is there decomposed into hydrous oxide of
iron and sulphuric acid. From this it follows that the warmness of the spring solu-
tion is due to chemical activity. The limonite contains a little gold.

Near the north-west corner of the big lagoon on the north island a bore-hole
was sunk 430 feet through Permo-Corboniferous strata on a supposed oil prospect.
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The following particulars of the bore have been placed at the disposal of the
Mines Department: —

Strata. Thickness, ’ Total Depth,
ft. in. SR
Sand andil .. AERIEN SRBRINI i R i aolig P o
[T TSI T R SO VA Y CUSIHAL ¥ (R Sty NP, § P =er g 8 0 51 0
CORPRRERIRL . ... o000 syommessvassasiesarkas nepsRavoriiss o KRS TAAK LS4 N s pp 11 0 62 0
RAping Grit wirll S WRtOr . .ol st astiinssreasasnsresssranios g8 0 101 0
FOnERU0 WHIBE .....voovsiisiviesivesinasanasvavesesss e o | 0 3120
Liniestone@unEIoMIETale: . . ... sc-srsosrmrossrarnossranessuainassboshon el o 7 T oL 0 13 o0
T e NI R RTINS L SR . 8. 1 147 0
QDRI TR i s e T b L T L v v ey 5 0 152 0
Limestoune conglomerate . ol 156 0
Fine sand with no water sl ksimsuearen s SHp s 460 i 14 0 170 0
Brown elag ..o oovesseinsies 6 0 176 0
Limestove conglomerate .. 3 0 179 0
Limestone ................. 68 o0 | 248 o0
Hard carboniferous grit .. 1 6 | 249 8
Hard blu siliceous shale 3 0 ' 252 6
Huard Bmestone .....coussivisisics svaiieiasiioisssinmndomsistossssivasesos 3 0 266 @
Nory BRd Rt oottt iraarearitismsors 3 0 258 6
Very hard limestone with alternate bands of shale ..................| 171 6 430 o0

1t has been repeatedly reported to the Geological Survey that oil seepages had
been observed and that bitumen had been found issuing from the rocks, but residents
were unable to show the writer any such occurrences. It is interesting to note that
at Cloudy Bay loose blocks of Pre-Cambrian schist occur below water’s edge.

(2)~The Permo-Carboniferous—Trias-Jura Section.

The Permo-Carboniferous is usually hidden beneath Trias-Jura strata in the
slightly disturbed areas, and is only exposed in the uplifted parts where intense
erosion has removed the overlying formation, but on Bruny Island the Trias-Jura
has been completely removed and splendid sections of the older formation are
expoeed for examination. At One Tree Point a cliff face nearly 300 feet high shows -
an interesting section of marine mudstones with intercalated layers of grits, con-
glomerates, and arenaceous limestones practically devoid of fossils. Farther south-

ward at Variety Bay are strata crowded with fossils. The following section has been
observed : —

Feet.

Conglomerates andl@uitel ;oo sl commnaaiisie Wbl b 5
Siliceous limestones and mudstones replete with casts of

Pleurotomaria mMOrrisiana ...........cc.....eeiiiiiiiinihinanais 15

Siliceous limestones with casts of Spirifera convoluta,
Spirifera strzelecki, Terebratula saceulus, Avieulopecten
limeformis, and Avieulopecten fittons ....................... 12

Mudstones containing abundant casts of the Bryozoa.
Fenestella fossula, and Protoretepora ampla, together
with iother, férms oz, ... wiiiveg. Lo ds A St e 85

These beds dip at angles varying from 10 to 16 degrees to the south of west.

Beds exposed near Ford Bay comsist of buff-coloured arenaceous limestones
containing fossil casts of Bryozoa, such as Fenestella, and of Brachi a, such as
Spirifera and Productus. These beds dip to the south of west. They contain
numerous boulders of igneous rocks, chiefly granites. One huge boulder of mus-
covite-biotite granite stands out prominently at the point, and schistose varieties
of lesser size are abundant. About one-half mile north of Daniels Bay, on the sea-
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shore, another enormous boulder of muscovite granite projects through the beach
sands, and schistose granites and porphyries are abundant under the siliceous lime-
stone member in hills on both sides of tie Alonnah-Adventure Bay Road.

From the sand-dunes along the shore of Adventure Bay an uninterrupted
section of strata is exposed. The sequence, as observed by Johnston, is as follows: —

Grits, conglomerates, sandstones, and mudstones contain- Feet.
ing (sparingly) fossil casts of Spivifera strzelecki,
Smrifera darwinii, Pterinea macroptera, and silicified

T gt T e B S e N B e e 5560
Similar beds devoid of fossils ...................ooo 0 230
et e e i LR L IO A b (LA SR N AL NS o et 12
Laminated sandstones with ripple marks ..................... 139
Sandstones with black and grey carbonaceous shales con-

T e S S 143
Grey shales and laminated sandstones in thin beds ......... 160
Brown, coarse sandstones with false bedding .................. 245
White, evenly-bedded sandstones ................................. 150

Oceurring in these strata there can be no doubt that the coal beds belong to the
Permo-Carboniferous or Lower Coal Measures. They are further distinguished
from the Trias-Jura by examples of Glossopteris and Gangamopteris, fruits and other
plants characteristic of this formation that are found in the associated bands of
carbonaceous shale.

In this formation nearly all members are represented, ranging through the
Lower Marine beds without interruption to the terrestrial beds. There is a gradual
transition from one group to the other, and Upper Marine beds are absent.

(3)—The Mode of Occurrence of the Diabase.

The diabase here. as in neighbouring fields, occurs in the form of a trans-
gressive igneous mass from which have sprung forth numerous sill-like bodies at
various horizons in the intruded strata. The sills dip to the south-west in conformit

" with that of the enclosing strata. The great mass of the diabase has cut throug

these strata and stands out boldly nearly 2000 feet above sea-level.
The striking feature of this intrusion is its extreme irregularity of form.

(4)—Structure.

(a) Faults.—At the Adventure Bay mine (Zschachner’s) considerable faulting
ha: taken place. Between the east and west shafts there are numerous minor dis-
locations. These faults cause an upthrow and downthrow alternately of 2 feet or
more. The faults are noticeable in the cliff face overlooking the sea. The most
northerly shaft is on the top side of a 32-feet upthrow fault trending north-
westerly, with its underfoot to the east. Outside the mine workings there are
indications of extensive faulting with displacement of strata sufficient to limit opera-
tiens from any particular opening to very small areas. Complete dislocations of
the strata have been observed at several points in the north part of the island.

(6) Dip of Coal Seams.—In the mine the general dip of the seam is a few
degrees west of south, but at the outerop on the sea-coast it is south-west in con-
formity with the general direction of the dip of strata throughout the field. The
amount of dip varies from 7 to 12 degrees.

On the south-east coast near Arched Rock the seam dips west at 10 degrees,
and near Lunawanna it is south-west, as it is also on Charlson’s property north of
Sheepwash Bay.
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(5)—The Coal Seams Represented in the Area.

The widely separated outcrops on Bruny Island are parts of one coal-beari
bed disrupted by the intrusion of diabase. On stratigraphic and paluontolo;%
grounds it is considered that the Bruny and Cygnet coal buds occur on the one
horizon and are probably identical. It is significant that the chemical and physical
E;opmies of the coals of these areas are strikingly similar. The lower or ‘“ Mu "’

d occurring at Cygnet has not been found here; and apparently it has petered out
in this direction. ;

The average thickness of coal at the Adventure Bay outerop is only 12 inches,
but, it is reported, the seam increases to 20 inches in the main workings. In other
parts the seam is very small.

F.—The Mining Properties.
(1)—Number and Area of Leases.

At the time of this investigation two leases were pegged for coal. One of them
includes the farming property of 160 acres owned by A. S. Zschachner, and the other
encloses 47 acres of land charted in the name of A. Abraham.

(2)—Extent and Method of Mining Operations.

Mining operations commenced here in 1879, and continued without interruption
until 1881. During the following decade operations were carried on intermittently
for various reasons, and in the early nineties the mine was abandoned. Under the
superintendence of M. Zschachner a very considerable amount of development work
was performed, and thousands of tons of coal were mined and ship to Hobart.

These workings consist of three shafts and two dip tunmnels. The main or No.
1 shaft is 120 feet deep, and the No. 2, about 200 yards distant to the north-west,
is 90 feet. From the main shaft headings were driven 400 feet south-east and 1000
feet north-west, and a large part of the coal was mined up the rise to the 32-feet
fault. On the north side of the fault No. 3 uhaft entered the coal bed at 24 feet,
but very little coal was obtained from this mine opening. The section of the coal
bed at the place where the sample was taken was:

No. 114, Lamba Coal Bed. ft.

Bandebane: i ... babaavrms o savio i
Bhale Bard (Tool): Lo s i e aens s
T T Y e i A s M AR
Bhale ..o MR R R s st
Coal; "baght’.. . g daisiatiie i i vass
I S0 o s w5 6 e o RS SR P s i
Coalyl|Bghty). Levs-dlme sl ki dane b
Shale, hard (floor).

cocoor
o~vwnoo g

} Sampled.

Sample 114 was taken from the outerop showing in the face of the cliff below
A. 8. Zschachner’s residence. Exposed to the weather and the action of storm waters
it had, doubtless, deteriorated comsiderably. Unfortunately, the workings were
inaccessible at the time of this investigation, so that it was impossible to examine
the coal under cover of thick strata. e uppermost 6-inch band is thinly laminated
and rather too dirty for present economic uses, but the sampled portion is hard
and clean. ‘

Operations being on such a small scale, no effective system of handling nor
adequate means of transport was provided. In order to reduce the cost of trans-
port a jetty was eonstructed in the open roadstead directly below the mine openings,
but heavy seas soon demolished the structure and a return to the safer anchorage
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at Quiet Corner was found necessary. The coal was conveyed to Quiet Corner b
tramway, and lightered to the barges in which it was shipped to Hobart. The higl
costs of transport and mining, and the low price of coal at Hobart, combined to
bring about the cessation of operations in this mine.

(3)—Quality of Coal.

In every essential this coal is remarkably similar to that of Mt. Cygnet. A
change from its rather dull .appearance is brought about by occasional bright
laminations. It is hard and tough, and is capable of withstanding rough handling
without being reduced to slack. For domestic uses it is very serviceable,
and is a fair steaming coal. The ignition point is high, and combustion is slow
and complete, leaving a friable white ash residue.

(4)—Production.

No records have been kept of the production of coal from this mine. Probai)lvy
ithe total amount does not exceed 20,000 tons.

(5)—Quantity of Coal Available.

The actual area of coal-bearing strata has not been accurately determined.
The upper measures of the Permo-Carboniferous occupy over 1000 acres, but only
a small portion of this area has been explored and proved to be coal-bearing. It
is impossible, therefore, to form even an approximate estimate of the quantity of
coa. available. On the 30-inch standard(*’) seam as a basis for calculation, the
coal in this area cannot be taken into consideration in the estimation of available
supplies.

G.— U nleased Coal-Bearing Areas.

On the south-east coast near Arched Rock remmants of the coal measures are
exposed in the cliff face. The seam here is 6 inches to 14 inches thick, and is con-
siderably disturbed.

On the eastern shore of Little Taylor's Bay, and 1 mile south of Lunawanna,
is u small area of coal-bearing strata. A little work has been done here, but there
is no prospect for mining.

Further north. on Charlson’s property near Sheepwash Bay, several shallow
shafts were sunk to test the seam, but the results were disappointing, and the
continuance of exploratory work was not warranted by the prospects.

(2)—STRATHBLANE AREA.
A .—Location and Extent.

The Strathblane coal area lies 4} miles south-west from Folkstone jetty on the
southern bank of Port Esperance. The nearest considerable settlement is Dover, a
township of 1000 people, situated on the north-west bank of the harbour; and
Hobart, the chief centre of population, lies 52 miles northward.

The total extent of this field is not more than 1000 acres, but on the western
side of the diabase hills dislocated masses of coal-bearing strata occur over a large
area.

B.—Aceess.
The easy accessibility of these mines and their proximity to a deep-water port

are decided advantages in their favour. Tramways connecting with Folkstone pier
pass within a few chains of the main workings of the Strathblane, and within a half-

(*) See below, p. 243.
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mile of the Hastings, mine, and could be utilised in their present condition for the
conveyance of coal to this port of shipment. Port Esperance is a large, almost lana-
locked, harbour, with a broad deep waterway on the south side free from obstructions
of any sort. A glance at the plan (Plate XXII.) will show the depth of water in
fathoms at every point of the harbour.

River steamers trade regularly between Port Esperance and Hobart, and over-
seas vessels of over 1000 tons capacity call here to load timber.

C.—Previous Reports.

This area was visited in 1914 by W. H. Twelvetrees(**), and an account of his
investigations is given in Geological Survey Bulletin No. 20. In his report Mr.
Twelvetrees describes the various workings and briefly refers to the igneous rock
formations and their relation to the coal-bearing strata. At the time of his visit
the workings were inaccessible, and he was unable to obtain reliable information as
to their extent and condition. Since then no further developmental work has been
performed, and not much information could be gathered to supplement his report.

D.—Topography.
(1)—General Description.

Port Esperance is bounded on the north and south sides by steep diabase hills
fringed with Permo-Carboniferous strata, and on the west by similar formations at
a much lower altitude. In this direction Creekton Rivulet flows through the broad,
flat, buttonrush-covered valley separating the Strathblane and Hastings coal areas.
The hills on both sides of the valleys rise gradually toward the west, then abruptly
into the mountain range, of which Adamson Peak (4085 feet) is the culminating
point. There are indications of recent uplifts in this area, for Esperance River,
which once spread over a very broad valley, is now entrenched in its old bed and
confined between narrow precipitous walls. Tn its confined channel erosion is still
going on, and the river is gradually reducing its bed to base level. Numerous
mountain torrents of no great size or length accentuate the topographic relief by
their rapid dissection of the sedimentary formations. Port Esperance was formed
by the inroads of the sea into the comparatively soft strata, and its shape was
fashioned by the outline of the more resistent diabase.

(2)—Relation to Mining.

The most prominent feature of the area leased for coal-mining is a ridge, less
than half a mile wide and 300 to 400 feet high. This ridge rises abruptly from the
flat plain of Creekton Rivulet valley, and on the east and south-west sides the upper
group of seams outcrop and can be traced without difficulty for a mile. The coal in
this locality can be operated from dip-tunnels. Any seams occurring at a lower
elevation can be attacked only by means of shafts.

E.—Geology.
(1)—Geological Map.

It will be noticed that the Permo-Carboniferous erop out along the shore-line
and inland where erosion has removed the overlying younger sediments and reduced
the surface within 200 feet of sea-level. The Trias-Jura north of Esperance River
and Port Esperance consist of the Ross sandstones and yellow shales, while the
members of this formation on the south side consist chiefly of the felspathic or coal-

(*) Twelvetrees, W. H. : The Catamaran and Strathblaue Coalfields and Coal and Limestone at Ida
Bay. Geol Sorv. Bull., No. 20, 1915.
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measure sandstones. The diabase intrusive has cut the sedimentaries into most
extraordinary shapes. TIsolated areas of vesicular basalt are found here and there.
. In addition to the physical features of this area, the map shows the depth of
water in fathoms at every point of the harbour of Port Esperance. This information
was obtained from the soundings recorded on the Admiralty chart of this coast-line.

(2)-—The Permo-Carboniferous—Trias-Jura Section.

The upper mudstone and sandstone members only of the Permo-Carboniferous
formation are exposed in this locality. They are found fringing the northern shore
of Port Esperance, and are exposed by erosion in the valley of Dover Rivulet. These
members are generally devoid of fossils. Succeeding them are the Ross sandstones
of Trias-Jura age, outcropping to the north of Esperance River, from which
the overlying felspathic and upper sandstones have been denuded. The felspathic
member crops out a mile to the southward, and occupies a fairly large area,
but in the valley of Creekton Rivulet it has been entirely removed by erosion. The
thicknesses of the several members of these formations could not be determined with
any degree of accuracy.

(3)—The Mode of Occurrence of the Diabase.

This igneous rock occupies a very large portion of the surface, and doubtless
underlies tlie whole area of sedimentary rocks at no great depth. 8ill forms of
intrusion are not apparent, and the outline appears to be that of the irregular sur-
face of a laccolith. The irregular degree and direction of inclination and the minor
faulting of the strata are largely due to the uneven outline of this intrusive igneous
rock.

(4)—Structure.

(a) Faults.—Everywhere the beds are upturned at a high angle, and at least
two faults have been located.

(6) Dip of the Coal Seams.—Although the inclination of the strata varies
locally, both in degree and direction, the beds have a general rise towards the south-
west. At the main workings on the south-west side of the hill in which the coal
is found the dip of the seam is at a high angle (189) to the north-east, but on the
east side the general inclination is reversed, and the dip is towards the north-west.
It appears likely that this reversal of dip is due to a complelw dislocation of the
strata.

(5)—The Coal Seams Represented in the Area.

The evidence now in hand indicates that the Hastings and Strathblane seams
are identical. Their continuity, however, has been interrupted by Creekton Rivulet,
which has completely dissected the upper coal beds. Seams Gamma, Delta, and Eta
have been opened up-—no others have as yet been found.

F.—The Mining Properties.
(1)—The Strathblane Mine.

(a) The Number and Area of Leases.—The Strathblane Mine is held under
leases from the Crown by H. J. Colbourn, and comprises Sections 8680m, of 200
acres, 8683wm, of 200 acres, and 6708m, of 240 acres.

(b) Extent and Method of Mining Operations.—Coal was discovered here 13
years ago by William Anderson, under whose direction the subsequent exploratory
works were carried out. Active mining has hitherto been confined to the dip and
horizontal tunnels on Bection 6708m, in which 400 feet of driving and sinking have
been done. :
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One chain east of the tramway, near the northern boundary of Section 5132x,
now vacant, a tunnel has been driven 30 feet on the dip of the seam on a bearing of
55 degrees. At the time of the investigation the tunnel was full of water, and 1t
was impossible to obtain a representative sample of the coal, which, at the entrance,
is nearly 2 feet thick. Probably this corresponds with the lower seam exposed in the
Hastings Mine.

A section of the coal-bed exposed at the entrance to the tunnel is—

No. 429a, Delta Coal Bed.

Fireclay (roof). ft. in.
CBAL ... oo o0 i e Bl e s e E et o 0 4
Clagband v:codipasial i nesimmndi $1 dausinsg 0o 2
Gondj il valiisk SRR YRl il s Slath 118

Fireclay, hard (floor).

Sample 4294 was taken from the stack outside the tunnel, but it cannot be
regarded as representative of the true quality of the coal-bed as a whole. The coal
is dense and hard, and withstands weathering very well. It is dull-black in colour,
relieved by a few shining streaks, and is of the sub-humic variety.

Main tunnel is just outside the south boundary of the 240-acre section and about
100 feet north of the preceding. It commences below the outcrop on a bearing of
38 degrees, intersecting the seam at 30 feet, and at 40 feet commences on the dip,
and continues 150 feet farther. The seam has been driven on over 100 feet towards
the south-east, starting from the point of intersection in the horizontal tunnel. In
this heading the coal appears to be of very good quality. It is massive, fairly hard,
black in colour, with bright laminations, and is of humic (bituminous) nature.
Where the heading starts the coal-seam is nearly 4 feet thick, but it varies greatly
farther in, and the average is about 2 feet-9 inches.

Sample 429 taken from this heading represents the composition of the clean coal.
Examination shows the presence of pyrites, and a higher sulphur content is found
than usual in coals of this age.

Ten feet lower and 100 feet to the north-eastward of the preceding a strike
heading has been driven from the ereek over 100 feet on a bearing of 160 degrees.
At the entrance the coal-bed is nearly 5 feet thick, but near the end of the heading it
is only 2 feet. The following section was measured where the sample was taken : —

No. 429, Gamma Coal Bed.

Fireclay, grey (roof).

Shale, carbonaceous ...
Coal, bright laminated ... ... ... ... ..
G e e e - i
Coal, WaEFBEIGhE-.... ..o oot con ie voe one
Fireclay (floor).

:5.

Sampled.

cowao &
w W o>,

Sample 429 was taken 30 feet from the entrance. The 3-feet seam only of the
coal-bed was sampled.
It is evident that this is identical with that exposed in the main workings, but

-1in faulted position in relation thereto. No serious attempt has been made to trace

the seam on the west side of the creek. Perhaps the chief reasons are that the coal-
bearing strata are covered with detrital material shed from the igneous rock exposea
higher up on the hill, and that the surface is clothed with a thick growth of
vegetation.
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These constitute the workings on the south-west side of the hill.

The workings in the flat country on the east side of the ridge are not so
extensive.

About 2 chains from the southern boundary of Section 6708m a dip-tunnel has:
been driven 60 feet on a bearing of 190 degrees on a seam of coal 2 feet thick. The
dip of the seam here is 19 degrees. Thirty feet above the end of the tunnel a shaft
has been sunk to the seam, and connects with the tunnel. Twelve feet down an
upper seam 15 inches thick was passed through—this probably corresponding with
Delta seam at Hastings.

A little farther along the foot of the hill another tunnel has been driven into the
seam 30 feet. All these workings are now full of water, and consequently samples
of the coal could not be obtained.

On Section 8680m, about 12 chains from the southern boundary, a shaft was.
sunk to a depth of 25 feet in soft shaly sandstones containing impressions of Trias-
Jura plant life.

The seams have been traced along the eastern flank of the hill a distance of 100
chains, but until recently no sericus attempt had been made to explore them in order
to ascertain their value.

(¢) Quality of Coal.—The analyses show that the coal is of somewhat superior
grade to that of Mt. Nicholas and Cornwall, but like that, contains a high percentage
of ash. In general appearance the unaltered coals are very similar to those of the
eastern districts. It is dense and hard, compact, laminated with alternate dull and
bright bands. Tt has a cubical fracture, is rather brittle, but slacks very little and
withstands weathering remarkably well. The bright variety ignites readily in the
candle-flame, and on the hearth burns freely witg a long yellow flame, giving out
great heat in the process. As a domestic fuel it is far superior to most local coals,
and for steaming purposes it is highly prized. The proximity of the mine to the deep-
water port places this coal in a very favourable position in the Hobart market.

(d) Production.—The few hundred -tons of coal shipped from this mine were
obtained in the exploratory works carried on from time to time. The output was
sufficient only to enable the operators to thoroughly test the qualities of the coal for
steaming and domestic purposes.

(e) Quantity of Coal Available.—Sufficient data are not available from which
to estimate even approximately the amount of coal contained in this area. That it is
very considerable is quite evident, because of the long line of outcrop extending from
Creekton Rivulet to Worsley’s property, a distance of 1§ mile. The lateral extent,
however, has not been determined, and cannot be measured until much exploratory
work has been done. The undisturbed rocks are not well exposed in this area, the
surface being covered with boulders and soil derived from the masses of diabase
and basalt capping the ridge to the west and north. Moreover, the heavy forest
and thick undergrowth clothing the hills add greatly to the difficulties of examina-
tion. Tt is quite evident, therefore, that a considerable amount of exploratory work
is necessary before an idea can be formed of the coal resources of this area.

(2)—The Hastings Mine.

(@) Number and Area of Leases.—A section of 250 acres, enelosing the workings
of this mine, is held under Lease 8580m from the Crown by J. A. Crisp, of Hobart.

(b) Extent and Method of Mining Operations.—This mine was opened up many
years ago, but its development has been slow, and little coal has beewn shipped from
it. Three seams have been exposed by means of tunnels, the uppermust having been
sunk on to a depth of at least 200 feet. Gamma seam is 37 feet above Delta, which,
in turn, is 27 feet above Eta seam. On Gamma seam, which dips at a high angle (23
degrees) in a direction 72 degrees west of north, a dip-tunnel has been sunk over 200
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feet. These workings are in fair order and accessible to a depth of 120 feet. The
following section was measured at the place where the sample was taken: —

No. 427, Gamma Coal Bed.

Felspathic sandstone (roof). ft. in.

0= R S DOB s B e e 1 0}

b T A e S L 0 3 }
ey ey
Clodyv by o o300 sosshowd sl A 0 4 (

Clofdrr s 2 2 8

Fireclay (foor).

Sample 427 was taken 50 feet down the incline from a fresh face of coal. As
the whole bed, 4 feet 9 inches thick, is broken and shipped to market uncleaned, the
bands of clay and coaly clod were included in the sample. By treating the coal
in washing machines a great reduction in the ash content could be effected. The
roof is very firm, and consists of sandstone of the usual felspathic variety ; the floor
is formed of hard fireclay. The upper 12} inches of coal is hard, flinty, and fairly
brittle; the lower bands of coal are softer, but of better quality, and firm enough
to carry without undue crumbling.

No. 2 tunnel was sent in horizontally to intersect all seams from a point 140 feet
east of, and 18 feet lower than, No. 1 tunnel. Driven on a bearing of 254 degrees
through felspathic sandstone, Eta seam was intersected at 40 feet, and Delta seam
at 105 feet, but Gamma seam was not met with up to 160 feet from the entrance.

A section of the coal bed was measured at the point of intersection. Tt shows—

No. 428, Delta Coal Bed.

Sandstone, felspathic (roof). ft. in.
Clod; BIaek. ... 7. - ot iecai gl e 07
Coilieei an. of G mb N o e, 0 6
ey B 7o e 0 I}Sampled.
Coal ... ... ... 1 9

Fireclay, grey (floor).

Sample 428 represents the quality of the coal at the point of intersection. The
<coal is rather dull-black, with occasional bright laminations traversing it at short
intervals.

At this point the direction of dip is about 50 degrees west of north, and the
angle of inclination 23 degrees.

Eta seam, where exposed in the tunnel, is made up of—

No. 462, Fta Coal Bed.

Fireclay, grey (roof). ft. in.
e PR BTSSR e TR T 0 2
Uy T A TR S S R ey 16 0 2
CoalY. o 1 7 Sampled.

Fireclay, grey (floor).

Sample 462 consists of the 19-inch band of coal only. It was taken where the
seam was measured in the tunnel.
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It has been suggested that the Gamma and Delta seams are identical, but im
faulted position, because the former has not been intersected in the lower tunnel.
The dissimilarity shown between the sections of these seams in such a short distance:
discountenances this idea.

The seams have been exposed on many of the timber-haulage tracks traversing
Crisp’s section and the country adjoining it to the westward, but little or no explora-
tory work has been done in that direction.

(¢) Quality of Coal.—In every respect the quality of the coal is essentially simi-
lar to that in the Strathblane Mine. The coal is a variety of humic (bituminous)
that has not suffered greatly from the metamorphic effects of the intrusive diabase.

(d) Production.—As the work here has been of an exploratory character only,
the production has been very small, and probably has not exceeded 500 tons, the
little that has been produced having been used for testing purposes in steam-engines,
and also for determining its suitability for demestic uses.

(e) Quantity of Coal Available.—Although the seams have been traced over a
very considerable area, there are insufficient data relating to their thickness to
enable an estimate of the quantity of coal in this area being made with any degree
of aceuracy.

(3)—CATAMARAN AREA.
A .—Location and Fztent.

The area about to be deseribed is situated 2 miles westward from the shores of
Recherche Bay and 64 miles southward from Hobart. The visible coal-bearing
strata extends for several miles north and south of the chief mine, but the continuity
of the seams has been interrupted by faulting and by igneous intrusives. In the
aggregate the visible coal-bearing strata in these disconyected areas amount to 2200
acres, Farther westward these formations extend into'the mountain region, but

 little is known of their importance in that direction.

B.—A ceess.

The main road from Hobart to Dover continues to Ramsgate, connecting all the
settlements along the sea-coast with one another. It is in fairly good order to
Leprena, but farther southward is in a general state of disrepair, and in places is
almost impassable. This area is more easily accessible by sea through the smooth-
water passage of D’Entrecasteaux Channel (with a depth of 40 to 100 feet of water)
to Recherche Bay. This bay, from its pbsition, is sheltered from westerly storms.,
but is fully exposed to heavy weather from the south-east. Small boats of 8 or 9
feet draught enter Catamaran River and anchor in safeby nearly half a mile upstream,
but no provision is made for large vessels in the bay. Tt is contemplated by the
owner of the Catamaran mine to construct a jetty from the western shore opposite
Bennett’s Point, where, it is stated, ships can ride in safety. At the present time
there is a weekly shipping service with Southport, but there is very little trading
into Recherche Bay.

C.—Previous Reports.

The earliest record of the occurrence of coal in this district is embodied in a
report by J. Hobbs (**) relating to a voyage of exploration by boat round Tasmania
in 1824. In this report Hobbs mentions the occurrence of three seams of coal enclosed
in sandstone exposed in the cliff-face overlooking the sea at South Cape Bay. In
a later report(®?), dated 25th October, 1826, he details the results of further
investigation.

™) Hobbo,_.l .: Boat Expeditions round Tasmanis, 1824. House of Assembly Paper No. 107, 1881.
(™) Hobbs, J.: Coal at South Cape Bay and Adventure Bay, 1826. Legislative Council Paper No.
16, 1861.
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The next reference to this area is contained in a paper by Dr. J. Milligan, read
before the Royal Society of Van Diemen’s Land in 1849 (*'). Milligan mentions the
occurrence of carbonaceous shale in the standstone cliffs at Southport and the occur-
rence of coal on the east side of Recherche Bay and at South Cape Bay.

R. M. Johnston (**), in a paper published in the Proceedings of the Royal
Society of Tasmania in 1893, describes the geology of Southport and Ida Bay, with
special reference to the fossil plant remains which oceur in the coal measures at those
places.

In 1902 (**) two official reports by W. H. Twelvetrees were published by the
Mines Department. These reports embrace decriptions of coal measures at Cata-
maran, Recherche Bay, Ida Bay, and Southport. This field was visited again by
W. H. Twelvetrees (**) in 1914, and the results of his investigations were published
in Bulletin No. 20 of the Geological Survey. In this work Twelvetrees presents a
detailed account of the coal seams in these areas.

D.-~Topagraphy.
(1)—General Description.

The topography of Southern Tasmania is extremely rugged and mountainous.
The outstanding feature of the region is the irregular mountain range formed by a
succession of lofty peaks trending in a general northerly direction about 10 miles
from the coast. From this highland country numercus streams flow eastward into
D’Entrecasteaux Chanunel and the South-West Passage. Commencing as mountain
torrents, the streams have cut deep channels through the heavily-wooded foothills,
and in their lower reaches, flowing slowly, have embedded themselves in the bedrock
below deposits of Pleistocene age. The irregularly indented coast-line is due to the
removal of part of the softer sedimentary rocks from the enclosing diabase, the shape
being conditioned by the bounding igneous rock.

(2)—Relation to Mining.

The mines are situated in the flat, marshy country extending from South Cape
Bay up to Lune River. These marshes and the hills surrounding them are covered
with heavy forests and extremely thick undergrowth. The timber these forests
provide is of great local value, as large quantities are required underground to
support the weak roofs of the mines. Occurring in the lowlands, the coal is raised
either through dip-tunnel or shaft openings, and the cost of drainage is consider-
able. The conditions, however, are ideally suitable for tramway construction and
the transport of the product to the sea-coast.

(*) Milligan, J.: Report on the Counl Basins of Van Diemen’s Land. Proceedings of the Royal
Society of Van Diemen’s Lend, Vol. I., Part 1., May, 1849,

(™) Johnston, R. M. : Further Contributions to the Fossil Flora of Tasmania, Part I. Proceedings of
the Royal Society of Tasmania, 1893, pp. 171-172.
(®) Twelvetrees, W. H. :
Report on the Oceurrence of Coal near Catamaran River, Recherche Bay, 1902. Secretary for
Mines Report, 1002,
Report on the Coalfield in the Neighbourhood of Recherche Bay. Secretary for Mines Report,
¥

(®) Twelvetrees, W. H.: The Catamaran and Strathblane Coalfields. Geological Survey Bulletin
No, 20, 1915,
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E.—Genlogy.
(1)—Geological Map,

Stratified rocks of the Ordovician, Permo-Carboniferous, Trias-Jura, Tertiary,
and Quaternary systems are represented in this district. In addition, diabase of
Upper Mesozoic age and Tertiary basalt occur and occupy a large portion of the
surface. '

The Ordovician strata consist of quartzite, quartzite conglomerate, and lime-
stone. It is probable that the quartzite and ccnglomerate belong to the lower series.
They outerop in the hills north of Ida Bay Caves, and there dip west-south-west at
an angle of 40 degrees. The limestone, which rises to a very considerable height, is a
dense grey rock, seamed with veinlets of calcite, and apparently is identical with the
formation of this age found at Mole Creek, Melrcse, and elsewhere. The dip appears
‘to be south of east at a low angle. In this formation the very extensive and beautiful
caves of Hastings and Ida Bay occur.

Two miles west of Ida Bay is a low hill of Permo-Carboniferous mudstone-con-
glomerate, and mudstones of this age fringe the northern shores of Southport.
Except where the diabase has intersected them, and where they are overlain by
Tertiary and Quaternary sediments and basaltic land-flows, the field is almost wholly
occupied by Trias-Jura strata. The intrusion of these strata by diabase has resulted
in faulting on a considerable scale, the line of dislocation following the axial direc-
tion of the diabase.

In the swamp lands of Catamaran Mine massive diabase does not outcrop, but it
lies at no great depth, as shown by boring. Some distance back this intrusive pro-
trudes on all sides, and evidently its influence on the coal, though not apparent, is
considerable. Basalt of Tertiary age occurs in thin lava-sheets here and there in
the vicinity of Ida Bay.

(2)—The Permo-Carboniferous —Trias-Jura Section.

Mudstones and mudstone-conglomerates of the Permo-Carboniferous system are
exposed round the northern shores of Southport and at the foot of the Sugar Loaf
west of Tda Bay. At Southport the upper arenacecus mudstone members of the
formation occur, while the beds cropping near Sugar Loaf belong to the Lower
Marine beds of the system. These latter consist of mudstone containing pebbles and
boulders of granite, granite-porphyry, quartzite, quartz, &c., and represent the
waste materials of far distant formations. The former embrace sandstone and shale
members, as well as mudstones, and contain impressions of Vertebraria and Pecopteris
lunensis (**). A drill-hole sunk near the shore passed through shales and sandstones,
and at 500 feet entered conglomerate, and continued through pebbly sandstones con-
taining marine shells to 612 feet. All these strata dip to the south-west toward
Ida Bay, where their continuity is interrupted by diabase. The great difference in
level between these strata and the mudstone conglomerates of Sugar Loaf Hill indi-
cates a fault of very considerable displacement.

Strata belonging to the Trias-Jura system occupy the greater part of the surface
of this coalfield. The productive felspathic sandstones are exposed at surface over
censiderable areas, but in places this member has been entirely removed. They con-
formably overlie the uppermost member of the Permo-Carboniferous formation, an
arenaceous mudstone. Their thickness, as measured here, exceeds 800 feet. The
nature and sequence of the strata constituting this formation are shown in the log
records of the boring operations.

Fossil plants occurring in the shale and fireclay of Alpha coal bed are typical of
the Trias-Jura.

(®) Johnston, R, M.: Geology of Tasmania, page 180
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Only one coal bed (Alpha) of any considerable thickness has been found in
these strata. Records of four drill-holes made in this area show that no coal occurs
in the lower members. of the Trias-Jura, which here are, in the aggregate, nearly
800 feet thick. The log records of ““ A ' and ‘“ B "’ bores are given hereunder:—

Bore A
\
Strata. Thickness, Total Depth.

ft. in. | ft. in.
Clay, shingle, and dinbase boulders..............covv vecvrviricriininnnn. 19 8 ' 19 8
R T N N LM T S e T 33 10 | ‘53 6
Sundstone, grey, brown and blue, hard .........c.... vevivinnniiiinina. 88 5 141 11
Shale, broken .............. R R S RE IR SRRt 00 e 9 4 A ) SRR
Bandstone DEOKBD i /iviiiavinessasssivisriussimursdinsstinnsnnis 8 3 | 159 6
Shale, blue, With Coal BITERAKE ........co.civiimmmssiassinsssiotassonsnsanss 20 6 | 189 0
Sandstone, broken .........ccoeeuiniinnins 4 10 | 193 10
Shale, pink and green talcose ... 4 9 =398 10
Shule and sandstone, broken YOUITg T [T 008 S
Shale, broken ...............cersonn. 6 6 [ 215 0
Clay, with amygdules of culeite ......... 1 6 | 216 6
SIBIRRD. 3+ fxrs brep ot e e s s g s el o3 Bk crgb s dghe cxen s 18, 4. | 229 10

Bore B

Clug, DL . spihenits ashi: 0 SEIRODITIGH S35y - B 8 0 8 0
Shale, MiCACEOUS.....ocvvnmriernsses sevns 6 0 14 0
Clay, light micaceous 32 0 6 0
Sandstone, micuceous............... 30 6 8 6
Conglomerate, white sandstone L. 8 87 0
Sandstone with micaceous iron.......eeeeeiviceeeeeeennnnns 4 0 181 0O
Bhinleg whoteampaly [50.0 . iifialiabinadiiniliad 16 0 147 0
Bandatoe, mieRDPOuS.. L. i biriiiiisvmaibasismvraasacs sisiissss 101 510 R 1D
Shale, grev micuceous 8.0 257 0
Bandstons with 00t PYTIES ... ciireniv conistiiasimimemsanpesivasses| 62 11 819 11
Bhiwle, with ool WmRInEY. i G i e indebidseondin s | 31 3 350 8
Sandstone with micRCEOUS iron.....cceveee viieiiiiiiinees covvessrnraonens 12 10 363 6
Shale with pyrites and micaceous iron ............ccosvvenireeninneens | 29 10 293 4
Sundstone with micuceoUs iTOM........ceerereenrerersiernmnonsnnneeneennes | w0 o 493 4
Bl pray = LR AR <2 hiasteme s o e | 8 8 530 0
Sund=tone, prey and hand ......c.iiociini Gttt see s ines 4 0 | 64 0
Quantsite WISl PYTItBe [iiuvi loiviiaiiits svnaradorivi@itds Tivkerasits 12 6 656 6
R TR SR N MR Ve R (R 672 9
Sundatony, DI and BErl owe. s nssrsisossrisiaisnsivh camanss idsgenaenis 16 o | 688 9
Erpsbnsn votned Wl QRIEIER. ,,...xvivie-sisversirsiiresiyoindsarsvannareges 87 -9 | 7% 6

|

Bore-holes *“ C ' and ‘“ D ”’ likewise were fruitless. Bore ‘‘ C,”’ after pass-
ing through alluvium and felspathic sandstone, penetrated diabase at 63 feet. The
igneous rock was broken at the point of contact, which fact gave rise to the mistaken
idea of the occurrence of loose erratic houlders in the felspathic sandstone. Bore
“D,” about 15 chains north-west from the new main shaft, passed through 20 feet

of silt and over 300 feet of barren felspathic sandstone and entered diabase at 365
feet.

(3) The Mode of Occurrence of the Diabase.

The results of all the borings in this neighbourhood clearly indicate that the
diabase outcrops to be seen along the sea-shore and on the ridges inland do not
represent disconnected dykes and sills, but the upward irregular protrusions of the
subjacent laccolithic' mass which apparently rises to different horizons in the coal
measures and extends throughout the coalfields of the island. Wherever boring
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has been continued deep enough this igneous rock has been found. The extreme
irregularity of its outline is sﬁown by the great variation in depth at which the
diabase is met with, and by the fact that it either crowns or forms the backbone
of the highest mountains.

Crosscutting of the sill offshoots of the main igneous mass from one horizon
to another and a splitting of one igneous sheet into two are not at all uncommon
features of this formation. It has been noted that there are many bodies inter-
mediate in thickness between the comparatively thin sills and the great parent
laccolith. This adds greatly to the difficulties experienced in arriving at a true
conception of the form of intrusion in any particular area, especially where good
sections are not available for inspection.

Apparently the thrust came from the south-west, as the diabase sills rise
towards the north-east, but the surface of these bodies is so irregular that this
cannot be taken as a safe criterion.

(4)—Structure.

(@) Faults.—Faulting on both a minor and major scale has taken place in this
district. The amount is controlled by the height in the strata to which the diabase
has risen, and the direction is conditioned by the course of the longitudinal axes
of the intruding rock. Complete dislocation has resulted, and little or no folding
of the strata has taken place. As the trend of the axes is usually east to west of
north, the resultant faults take similar courses, and the amount of displacement
is measured by the height of uplift. Minor faulting of the strata is due probably
to shrinking following the cooling and contraction of the diabase. Further west-
ward, beyond the confines of this field, great structural faults oceur, but owing
to (I;wk of time a thorough investigation of the geologic structure could not be
made.

() Dip of ('nal Seams.—The general direction of dip of the coal seams in this
district is north-westerly, and the inclination varies from 6 to 20 degrees. In the
South C'ape area the strata dip at an angle of 12 degrees to the south-east, and at
Ida Bay the coal beds have a south-westerly dip of 10 degrees.

(5)—The Coal Seams Represented in the Area.

The impracticability of tracing the coal beds from one locality to another in
this and neighbouring areas makes exact correlation in some places very difficult
and in others quite impossible. The only criteria upon which correlation of the
seams can with safety be based are the nature of the coal and the enclosing strata,
and the position of the coal bed in the felspathic sandstones. These easily recog-
nisable felspathic sandstones peculiar to the Trias-Jura in Tasmania contain the pro-
ductive measures in these areas. At Catamaran the main coal bed, contained in
fireclay at a high horizon in the felspathic sandstones, apparently corresponds with
the ‘‘ Alpha ’’ bed of other districts. A few feet below this it is reported another
seam occurs corresponding with the position of ‘‘ Beta '’ bed, but insufficient
exploration has been done to confirm the latter, and no absolute information has
been obtained relating to the occurrence or not of other seams at lower horizons.
The Tda Bay seams, containing Pecopteris lunensis and Phenicopsis, appear
probably at a lower geological horizon than those exposed at Catamaran, and the
Southport strata, containing those remains with also Vertebraria australis (McCoyl),
are apparently transition beds between the Trias-Jura and the Permo-Caboniferous.

F.—The Mining Properties.

There are four known coal areas in this district. In one area only, namely,
Catamaran, has the mining of the coal been established on an industrial basis.
Developmental work showed encouraging results, and preparations have been com-
pleted for the active exploitation of the seams. The other areas—South Cape, Tda
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Bay, and Moss Glen—are not as conveniently situated nor are the prospects as
encouraging as the Catamaran.

3

(1)—The Catamaran Mine.

(a) Number and Area of Leases—The Catamaran property now consists of two
mineral leases, 8242m, of 100 acres, and 6884m, of 128 acres, and tramway lease
1085w. These leases are charted in the name of H. Jones & Company Limited, of
Hobart.

(b) Eatent and Method of Mining Operations.—The discovery of coal in this
area dates back to 1900. Since that time the Catamaran mine has been explored
intermittently by several syndicates, and during the last decade considerable
development work has been accomplished.

The seams outcrop on the eastern and southern sides of a rather extensive
swamp, under which they dip in a north-westerly direction at angles of 10 to 11
degrees. The surface is covered with alluvium to depths of 10 to 30 feet, and below
this are found the felspathic sandstones and fireclays containing the coal seams.
Not many chains westward of the New Main shaft is a fault that forms the limit of
the workable ground from this mine in that direction. The seams. however, recur
at a higher elevation westward and outcrop at several points on the hillside. There
they appear to be rather dirty and small, but under cover their condition improves.
Along the old tramway route, south-westward of the main workings, the seam
outerops at surface for many chains. A few shallow pits sunk along the outcrop
expose the coal bed to better advantage, and show the seam of coal similar in
general character to that of the main werkings. Tt is slaty in structure at the
roof, but regains its normal condition in the body of the seam. In this part the
direction of dip is only a few degrees west of north, the change from normal indi-
caling an intervening fault.

The workings comprise a well-timbered main shaft and many shallow shafts
and dip drives sunk along the outcrop at intervals over a distance of 70 chains. In
addition to these exploratory works several bore-holes have been sunk along the
strike of the seam near the outerop, but not one in a position to prospect the seam
on the dip.

The New Main shaft (13 feet x 6 feet) of three compartments, is 130 feet deep,
and is situated in the swamp land near the boundary between Sections 8242m and
6884m. The timbering is sound and in good condition, and the general arrange-
ments for operation from this opening on a fairly large scale are adequate. A
chamber has been cut at the bottom of the shaft, from 8 to 12 feet in height and
13 to 16 feet wide. Preparation has been made to commence the driving of head-
ings in an eastward and a westward direction. Although the appointments are
satisfactory, the site of these workings is not well chosen.

After passing through 109 feet of alluvium and felspathic sandstone the coal-
bearing bed was cut, and the shaft continued in it for 19 feet. The upper 12
feet of the coal bed is poor and unworkable, consisting largely of stone and clay
bands with stony coal. The following section was measured at the bottom of the
chamber : —

No. 464, Alpha Coal Bed.

Coal, small band (roof).

ft.
Biony matatial ..ol L 0 8
PO .. . pove 0 Oy s TAAA B = AL R A0 0 6
"HBIRE s e s B 0o 2
Coal, bright and hard ...... SR SRR 0 6
e 0 4
Coal, bright and hard ..................... 2 7 Sampled

Clay (floor).
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Sample 464 was taken from the place where the section was measured, and
represents the 2 feet 7 inch-seam of clean coal only. In working it is probable
that 4 feet 6 inches of the coal bed will be mined, and in consequence a certain
amount of the clay impurity will inevitably find its way into the coal as sent to
market.

The analysis reveals a superior composition to the best Cornwall coals. The
ash is milk-white in colour, friable and free from clinker.

Twenty-two chains to the north-east of, and 12 feet lower than, the New Main
shaft, is the Electric shaft. It is only a prospect opening (6 feet by 3 feet), and
38 feet deep. The coal bed is reported to be 9 feet thick and consists of 2 feet
6 inches of clean coal of good quality, and alternate bands of low-grade coal and
stony material. At the time of this investigation the shaft was full of water.

Farther to the north-east on Section 8723m, other prospect shafts were abortive.

Thirty-five chains south-south-west from the New Main shaft is the Pump
shaft, 37 feet deep. The coal bed exposed in the bottom of this working consists of —

Clay (roof). ft. in,
B e e e ST R e S e 011
Elay BN b R S L SR i |
BT T R T B o e 0 9
B A TS e B et S e SRy L A 0 4
R s e oo i g 5 o 0, B 2 b
Clay (floor).

The coal bed exposed in another shaft a chain or two scuthward consists of : —
Clay (roof). ft. in.
Narrow bands of clay and coal ..................... A
¢ (e e A L e s S SRR oS D=
Btony, band, - .. oaprnre i e SRR e 0 1
ol . cossin. wibndaaned Lot sllsnse. . woalarsd 0 4
Btonyabandisey. .40 o A8n REl L ars R atl.d (|
5 N O U U 1. 1

Sample 430, obtained from stocks in one of the bins here, fairly well represents
the average grade of material shipped to market. In this heap it was noticed that
thin bands of white fireclay had been mined with the coal, and this impurity
increased the natural ash content considerably.

The following section was measured by W. H. Twelvetrees in the old 21-feet
shaft:—

ft. in.
Rl o e e T e e 11" 6
BT e S T D T T el 0 10
Caaly (0Ho8. ..o tsor s i =t ba s i+ j ]
3 R R S St RS 0 5
Y O WP S (e Ny S § T TSI, 0 6
1 L SR BTG ) PRPECS 0 2
e I R A o, o R Y 0. .3
L LT 2. .2
BlaRr THAR a o o guis s s e sys s sesm e 0 04
5] el E NS R - 8 SN 1 5 0 9
"R . . ... .. T e s S 038
Gt T e MR PP - L LA oyt 2 8
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The coal in the upper part of the bed is decidedly inferior in quality to that
resting upon the clay floor.

Two main dip tunnels, connected one with the other, have been driven 300
and 500 feet in a south-westerly direction from points near the Pump shaft. From
these workings the bulk of the coal exported from this mine has been obtained.
Thirty-seven feet from the entrance to the west drive, and 13 feet below the surface,
the coal bed shows the following section : —

No. 465, Alpha Coal Bed.

Clay (roof). ft. in.
(SOM] fomn. manenTussten md M- sasso bived 1084 o 3
Stony material ........ccoocoiiiiiiiniai. 0 2
Goal. a1, .. simasmeil. wrlfiml. il o el 0 3
Stony maberial wiailn U, SO 1 0 2
LT e i B B e i 010
U AR R S S e e ) g, 1
Cagl lor v orrepi - Sl - s it 0 5 ) Sampled.
Blonyiibdnd i dhne. vl ol 2 R |
Cop 1, S0 o TS e i I e (RO IS R
Clayey shale, soft ......................... g
e s W e R O e e 0 6
Clay (floor).

Sample 465 was taken from the place where the section was measured, and
consists of the clean coal bands (2 feet 4 inches), excluding the enclosed stony part-
ings. The coal at this point had been subjected to the injurious effects of air and
percolating water for many years, and had suffered deterioration in proportion.

The following is a section of the coal bed exposed in the next prospect shaft:—

Clay (roof). ft. in.
BTG PR 07
Stony band ............ it —— 01
Gl rrnam v sinmiss s v s e 0 4
Boig Bl < bl et 01
oY occovinnn i e snsas s - 1 1

Then narrow alternate bands of clay and coal up to 6 feet 1 inch from roof to floor.
At this point it will be seen that the bands of clean coal are too thin to be mined
at a profit under existing conditions.

A few chains southward from the main dip drive workings a tunnel was driven
by Young on the dip of the seam a distance of 150 feet into the hill. This opening is
now full of water. It is reported that the soft clay roof required such strong s:ﬁ;-
porting timber that it was considered inadvisable to continue operations from the
opening. The seam is thinner here than where exposed in the main workings.

Thirty chains due west from the preceding, the outcrop of the seam approaches
the valley of Catamaran River. In this locality two short tunnels a few chains
apart have been driven into the hill. This work produced rather discouraging
results.

It will be noticed that although the coal bed at the several points where meas-
urements were taken is not less than 6 feet, the average width of workable coal
free from bands is only 2 feet 6 inches. In the operation of exploiting this coal
bed it will be found advantageous to mine 4 feet 6 inches to 5 feet of the material,
holing out the clay bands first.
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Owing to a number of reasons, the chief being the extreme wetness of the
mine and the softness of the roof and floor of the seam, the exploitation of the coal
will be attended with considerable difficulty, and the resultant increase in the cost
of extraction will largely offset any advantage this mine may possess over others
less favourably situated. The porosity of the surface alluvium and the underlying
rocks precludes the possibility of draining off all the surface water, a considerable
portion of which ultimately finds it way into the mine workings, and increases in
quantity as the workings approach the outerop. The large quantity of timber
required, and the necessity for putting in box sets and close packs, will appreciably
affect the rate and cost of production. 1t is worthy of mention that the lack of pre-
cautions in this connection resulted ir the collapse of the supporting timber in
the dip tunnel workings, and the subsidence of the overlying rock from the surface.

(¢) Quality of C'val.—The physical and chemical properties of this coal are such
that it may be regarded as the best of its kind in Tasmania. It is a rather bright
humic (bituminous) to sub-humic variety, with alternate dull and bright lamina-
tions. It is soft and brittle, and inclined to slack, and could not withstand fre-
quent handling without breaking up and otherwise deteriorating. = The tender
nature of the coal is due to the effects of weathering agencies, either by exposure or
by water percolation, as evidenced by the increased hardness under thicker cover.
The coal bed where examined is under thin cover, and weathering by water perco-
lation from the swamps has doubtless been in slow progress for a very long time.

The coal burns very quietly, without the slightest decrepitation, and makes a very
good household fuel. Tt is highly prized also by blacksmiths, and finds a ready
market for steaming purposes. For special uses this coal should command higher
prices than the ruling rates for imported coals. This remark applies especially to
its superiority over most other coals in blacksmithing and general forge work.

(d) Production.—The total quantity reported to the Mines Department as
raised to date from this mine is 3527 tons, as follows:—

Tons.

OB =t hameusar o b higey vl #3) 1224
R ey o o r e 1303
T R e g o 3 370
R ot A e 600
BOEE e e i ke s 30
RRORAGIER TS 25k ava vov Thas 3527

(e) Quantity of Coal Available—In order to provide a safe working margin
the average thickness for purposes of calculation of quantities is put at 30 inches.
This also may be regarded as the eritical thickness below which the coal could nct
be profitably mined under the conditions existing here. Actually the coal seam
has not been explored over a greater area than 60 acres, but the investigation showed
that there have been no serious interruptions within the confines of the swamp land,
and it may be safely assumed that the total extent of coal workable from these mine
openings is fully 120 acres. On this basis, and allowing 25 per cent. reduction on
account of working losses, the quantity of coal available amounts to a maximum of
360,000 tons. 1In this case, however, it is considered that not more than 60 per
cent. of the coal could be mined by the pillar and stall system, and the actual ton-
nage probably would not exceed 300,000.

(2)—Moss Glen.

(a) Number and Arvea of Leases.—The Moss Glen property, situated a little over

a mile due west of Leprena, consists of Lease 8749w, of 200 acres, charted in the
name of G. H. Smith.
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() Extent and Method of Mining Operations.—Coal was discovered on this pro-
perty in 1899 by G. H. Smith, and a little exploratory work has heen carried out
subsequently. These workings consist of several shallow shafts, dip tunnels, and
bore holes.

Below the old tramway, 190 feet above sea-level, a dip tunnel has been driven
north-west on the main seam of coal. At the end of this tunnel (now full of water)
a dyke of diabase was encountered, and operations in this direction were discon-
tinued. The following section was measured by W. H. Twelvetrees at 21 feet from
the entrance: —

Clay (roof). ft. ‘in.
U R AR, T e NS R Y 1 0
Clay band|=wranindamentmfamms 0 6
| R S o D i 2 6
GLATE DAt o serrumisise s mdsonmmvseives 0 2
T PN g i R Yoaer U PR 20

Clay (floor).

The coal bed dips north-westerly at 20 degrees. In many respects it is remark-
ably like the main Catamaran coal bed, and probably is identical with it, but is
neither of such good quality nor comparable in thickness of seam with the bed in
that locality.

The numerous other workings gave a little information regarding the seams,
but the most important results have been obtained by drilling. These show that
the coal seams here are not of any considerable economic value.

“ " bore was put down near the shore at Recherche Bay, at sea-level. The
nature of the strata bored through is shown in the subjoined table:—

Strata. Thickness. Total Depth.

; - . A | Y ft. in.
Clay, sand and shingle ......... vy - | e 4 9 4 0
Sandstone, felspathic .......ooivieieeenninissisnann i | AT 100 151 0
Shale, carbonaceous .............ceoiiviiie % 7 0 158 0
San-stone, felspathic, with shale ... .......... .o] 1 B2 8 200 8
Shale, witl cosliuveins ................................ - 1 8 202 4
Sandstone, fRIspathic ..., coereiinnnissseiineannna. Vi e 43 8 246 O
F e Mo R LU SRR LB 7 0 23 0
008, BEGHY covvvrernrasese  sasestsisessionsmsnsssassanssassossasssssssnnsosss 0 6 253 6
Shale, dark sBNAY ...ooveimmiemmr a8 272 3
Sandstone, felSPAthic .........ooovvi e 4 9 327 0
Shale, dark, with veins of conl.. .. 14 2 341 2
OO, B AL LLOGT ol it iyt b Mttt vasions 0 4 341 6
Shale, ALK ...coivrirerrimmiiinesiii s 32 0 873 6
OBl 1L s sivovs oo iiaisthas insavesivaeis s vaiivmmes asbitmas $Fosperynsrats 0 6 374 0
BBle. onivtosss i nens oo oh e K4 s5FRA ISP R ST 0s GrRera e s smesnupatnabes dneity o) 0o 4 74 4
CORL | oo i B s ot B S s e s e S SRR AV F Y 0 8 375 0
Shale, dark ...... ..ocovnn R e R T 2 0 407 0
Sandstone, felspathic ... 43 8 450 8
Shale, breceigted .......oooeiiiiiii i 8 10 454 6
TRREIED . v s s b o 4 unts couied e s RAFY da s s o | (3 @i s spwakns 60 6 515 0

“F " hore was sunk from a point 200 feet up the mountain side, a little beyond
the faulted seam at the tunnel. Coal markings and veinlets were met with
throughout the bore, and at 104 feet down 4 inches of coal were passed through.
Boring was discontinued before a depth was attained sufficient to thoroughly test
these strata.
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The following table shows the nature of strata passed through: —

|

Strata. Thickness. Total Depth.

ft. in ft. in.
Sorfoe il oliy 1325505, 2508 56, SRl d R i it sssssyodee 2809 28 0
Shale; soteewhite slayey . lolaa ..ol G o 40 2 0
Shale; 800t BIOWN CIRYEY . ... cvitviimeivsniviiinissssriaiiserssnsesvessases 9 O 51 0
STIF, ORPDOMBEEONN = soveiivaveivon wivsivisdiissasseaseiissispaossreseansss 4 0 55 0
Shule; 6ft, With OBl VEINE" ... ..o sivimive svsissrivisrivinissenresses 1 6 56 6
(o PR T L, || T SRR S 0 8 57 2
ORIt e a.. o 58 0
Shale, band 0 4 58 4
5 e gecn 58 10
Shale, band .....ccoivniniians 0 3 59 1
| LR R Y = 0 B - U TR 0 2 59 3
Shale, band ............... R e A r i T e e e R 0 4 59 7
T o o e . T 0 3 59 10
Shale, baud .......... é e & 60 4
sawsevases “on 0 3 60 7
Shale, band e 0 5 61 0
L A e e st e b e Sl et Bl e o 9 61 9
o T T et sl e B el oty T T s . et A o ey |
Cmmxe,'i;&"éi ...................................................................... g .32 62 8
8 A T e s R A M At e B R s sa i e 0 2 62 10
Conls. . sadi. il e | S N PR T T P LS & 0 6 63 4
Shade, BENA .ivosnrivi so rvanss fus i f bt sy e A 0 3 L, -8 64 10
g e NN S O Eear USRS, BN S USSR B SR 0 3 65 1
Clry; with coal YelNg ;.. :. orpnessvarsssassaesssasansas S arasaann ey . 13 2 78 3
Bhale;, S0 MHGHIBENE: . s oooe cion Nonnssaraisbonsnreesansroessoens 25 9 104 0
T o e I e R P Y e e PP 0 4 104 4
BRI STt et oA S e fons sd i waismnu s nansErhn buins dosis np e 0 5 104 9
Santsione B RRRE 1. .. .. e sy ensshsasatnisennias R A i av e T 6 4 111 1
CORRIOTIONING . ooilo e visnsnhans senbunintosn s o fb oo SORERR PR RIS st ohOH 5 8 116 9
Shale........ e e S iR RS ARG i S ey 9 3 126 0
Sandstone, felspathic ........ccc.coeciiimniinninnniees I cees gy " 26 - 4 152 0

This coal is rather dull and soft, having been greatly affected by weathering
agents. The ash content is high, even in picked samples it exceeds 20 per cent. Tt
ignites slowly, and burns fairly well on the open fire, but it cannot be regarded as
a good domestic coal.

(3)—Ida Bay.

(@) Number and Area of Leases.—lda Bay is an inlet of Southport, near the
mouth of Lune River. The mine is situated a mile to the south-west, and the
main roadway passes through the property near the workings. It is difficult to
delimit the boundaries of the' coal-hearing strata, but probably the area does not
exceed 300 acres.

(b) Extent and Method of Mining O perations.—At the base of Sugar Loaf
Hill some werk was done in 1892 on a coal seam striking west of north, and dipping
at a high angle (20°) south-west. At the entrance to the dip tunnel (now fallen
in), the roof of the bed is felspathic sandstone, and the floor appears to be of the
same material. The extent of these workings could not be ascertained, but the
tunnel is reported to be 180 feet long.

Lower down hill is another seam about 12 inches thick, consisting of earthy
coal, and apparently of very little value.

Above the tunnel a shaft was sunk 60 feet, with the object of connecting with
it, in order to provide for the good ventilation of the workings.




T T

169

North-westward of the tunnel, and higher up the hill, another seam of coal,
15 inches thick, has been exposed in a hmnei

None of the openings were accessible at the time of this investigation, and con-
sequently it was impossible to obtain representative samples.

These constitute all the mine openings that have been made on this property.

There are three known seams of coal on this property, but only one appears
‘to be of workable thickness. Away from the tunnel the strike of the main seam
is from 15 to 20 degrees west of north, and the dip 10 degrees to the sonth-west. In
the tunnel the angle of dip is much greater. The thickness of the seam varies con-
:siderably, and probably averages 3 feet, but included in this measurement are four
narrow bands of clay and stony material.

In appearance the coal is a dull black, with occasional bright layers. It is
‘soft, and in places almost fissile in texture, but increases in hardness and compact-
ness as it gains cover.

It burns quietly and emits considerable heat, but, unwashed, it contains much
clay and shaly matter, and is not a good steaming coal, nor is it valuable for
<domestic use.

Three hundred and thirty tons have been produced in the operations of driv-
ing and sinking tunnels and shafts.

(4)—Southport.

Exploratory works for the purpose of testing the coal measures strata have
been made on both sides of Southport.

In 1893 a drill-hole (‘“ G ') was sunk to a depth of 612 feet, at a point 70
chains northward of the Narrows, and 1 chain west of the beach. The strata passed
through consisted of sandstones and black shales to 134 feet, a 3-inch band of coal,
hard sandstones and shales to 497 feet, hard conglomerate for 10 feet, then hard,
grey, fine-grained sandstone with pebbles, marine shells, and blue shale bands.

Onulthe south side a shaft was sunk by the Government in the early forties with-
out result.

(5)—Recherche Bay.

Two shafts were sunk in the forties on the east side of Recherche Bay. The
main shaft is circular and masonry-lined, and is still in good repair. The coal in
this seam is of inferior quality, and not more than 2 feet thick.

(6)—Lune River.

Shales outerop in the road-cutting on the north bank of Lune River, suggest-
ing the possibility of the near presence of a coal bed.(*®) A little exploratory work
in this locality may lead to important results.

(7)—South Cape Area.

This area is the southern extension of the Catamaran field, from which it lies
6 miles distant.

Coal was discovered in the cliffs of South Cape Bay in 1824 by J. Hobbs, and
was reported on again in 1848 by Dr. J. Milligan. According to these reports
there are three distinct beds, resting on sandstone and dipping at 12 degrees to
the south-east. The principal bed, 40 inches thick, consists largely of stony material,
and contains an excessive amount of pyrites. The coal in the other seams is like-
wise of inferior quality, and not likely to become of economic importance. Two
shafts were sunk in the diabase rock about 500 yards inland, with the object of cut-
ting the 40-inch seam exposed in the sea-cliff, but operations were suspended before

(®) Smnee the foregoing was wrilten prospectors have opfened up a coal bed of three seams, containing
9 feet of coal. The coal occurs under light cover in flat country of considerable extent.
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reaching the coal, which was estimated to lie 400 feet from surface. A fruitless
attempt was made also to sink to the coal upon the marsh land toward Catamaran.

The following section of these South Cape beds was measured by Dr. Mil-
ligan :—

=
g

Shiale and elag ooy aedheimn s Jepibi s 23
Sandstone, with clay seams ... 130
Blaty clay ... ioeiieiii e s g 23
R AN OIbI SR ol S SR s e iy iniants 1
i et e ) o i o SN i S 7
Cloalys iblaekiibaight (LU0 n i Gl o ti.. 0
Shale! and ‘elay il L Al L 18
Coal, with thin shale band .;...c..i...vovmveesssis 0
3 el e e e s S T 2
Sandstone ............ St s e s s AN RS 2
0
8
1
4
1
b

— +
COoO WP wOOoONE MO O O!

Clay Ironstome ..voiisss..cessrienisnisniimmmeraone
B AR ATEOMONE 2 i i s v saab e iy S SN, s 4
ShaletmpdFiolmy/i 0 . it diirans iveviions ke ivtiipe o
Bl ORI L RS
Blatyiclay swd shiflox. o0 il i . A
Bakidistone, €lavey ..o R s L 1
Clay, including three seams of shale and one
R T T | O e T 8
Compact clayey sandstone, containing Thinn-
feldia odontoptercides and other ferns.

o
[=)
<

' Fossil trunks of trees, probably silicified conifers, have been noted in the face
of the sandstone cliff.

(8)—New River Area.

Seams of Tertiary coal occur in the valley of New River, which empties into
the sea east of Cox’s Bight, at the south end of the island. The coal varies from
3 to 6 feet thick, but is of no present economic value.




Chapter VIII.

NEW TOWN COALFIELD.

A .—Location and FExztent.

This coalfield occupies the foothills near the north-eastern base of Mt. Welling-
ton, and extends into the western part of New Town, a suburb of Hobart.

The outline of the coal area is very irregular, and probably does not exceed
300 acres in extent.

B.—Access.

Situated in part within the boundaries of New Town and only 2 miles from the
wharves at Hobart, the coalfield is very easily accessible.

C.—Previous Reports.

The only official reports extant on this field are by G. Thureau(*") and F. M.
Krause (**). The investigations were made under an instruction from the Minister
for Lands, to ascertain whether or not the diamond-drill could be beneficially
employed in the further exploration of the field for coal.

D.—Topography.
(1)—General Description.

The coal-measures proper oecupy a flat basin of limited extent bounded on the
west and south by the diabase-capped spurs of Knocklofty ; on the east by the diabase
ridge of the Domain; on the north it is separated from another area of the Trias-
Jura by a ridge of diabase following the course of New Town Rivulet. Between this
comparatively level country and the great mass of Mt. Wellington (4166 feet above
sea-level) are a number of broken hills consisting almost wholly of diabase.

The estuary of Derwent River, which extends along the eastern boundary,
receives the drainage of the few small streams flowing from this side of Mt.
Wellington.

(2)—Relation to Mining.

The coal-bearing strata generally occupying low-lying country between diabase
hills is not very well exposed in section. TIn most cases shaft-sinking is necessary to
open a mine on the seams, but at a few places operation by dip-tunnel is possible.

Generally the conditions, with this exception, are not unfavourable to
mining.

E.—Geology.
(1)—Geological Map.

The accompanying geological map is based on the work of F. M. Krausé. Addi-
tions by the writer were made where considered necessary for the purpose of illus-
trating this report. Besides showing the relationship between the several forma-
tions, the map shows the positions of the shafts, dip-tunnels, and adits on the several
seams.

(2)—The Permo-Carboniferous—Trias-Jura Section.

These beds, pierced by numercus shafts and exposed in road-cuttings, can be
followed in sequence, but the order as a whole cannot be ascertained exactly, as the

(*) Thureau, G.: The Carbonifer: us Deposits near New Town, 1883.
(*) Krausé, F. M.: The New Town Carboniferous Deposits, 1883. House of Assembly Paper, No. 5.
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several members of both formations are broken by numerous faults and intrusions
of diabase. These beds were carefully studied by F. M. Krausé and R. M. Johnston,
the former of whom prepared the following section on the supposition that all mem-
bers of the series are represented : —

Strata. Thickness. Total Depth.
Trias-Jura. i/ . ",
( Carbonaceous shale (coul)-—Eta seam ...........oooeviviiinnnns 1 0 1 0
. | Shale and sandstone ..................... A ST e TR 21 0 22 0
€ |'Coal, ahalv—Thett BORIN ... .. vouvesssinsinssssbssassibbonssnsssses 1 6 23 6
2-1Clay, shale, And BaRUMDNG. ... c: roiniminomssan = aisinaiirssinssag 78 0 101 6
8 /| Conl, shiply— Lota BOANY | iovivoviidiinnaadsitvsshasnii doseasimisonss? 3 0 104 6
- T o R ) 108 3
E . Sandstone, with nodules of pyrites and fern impressions ..., 98 0 204 3
S | Conlyshaly o.oonvaiee i ! 1 6 205 9
= | Clay shal-, replete with Pecopteris ; Kappa seam............... 1 3 207 0
L Coitl SO oo oion i saatoon S 1 0 208 0
,:S" SRR SR BUBIOID oa.:senssesemssisnpassosssismonsisirassanasnnnnss 218 O 493. 0
Rl B R e ess e PYA NSy el A 424 10
Blue and grey shale, ana sandstone... ........ ....... Pyl ol Jgisssy 435 0
Ross False-bedded sundstone and thin luyers of shale ...| 850 0 1285 0
‘Sandstones, % Sandstone, largely quarried for building ... ........] 505 0 1790 0
Permo-Carhoniferous.
Light grey indurated clay shale ............... T T 300 0 2090 0
Breccia and conglomerate mudstone containing granite,
L L R R T R O TR e 10 0 2100 0
Sandy limestone, calcureous shules, and sandstones rontaining
e G R e e g ke B et 280 0 2380 0

Certain beds of the grey shales underlying the coal seams contain an abundance
of Mesozoic flora of many forms. The cyead and conifer plants are particularly well
represented.

(3)—The Mode of Occurrence of the Diabase.

Diabase occupies the greater part of the mass of Mount Wellington, and a con-
siderable area of this rock has been exposed in the foothill country by denuda-
tion of the sedimentary formations. This intrusive has a very irregular outline,
rising to different levels in short distances. Thus, Mount Wellington, only 3 miles
distant from the coalfield, is over 4000 feet above the diabase projecting through the
coal-measures of the piedmont,

The exposed diabase then represents the upper irregular outline of a great trans-
gressive mass connected with the subjacent laccolith. The intrusion took place at
several horizons, completely severing certain members of both sedimentary forma-
tions and spreading out sill-like between others. The resultant dislocation of the
strata is shown in the elevation of beds to different heights.

(4)—Structure.

(a) Faults.—Faulting on a minor scale is very common, and several faults of 20
or more feet displacement are known. The main fault in the Meredith’s Mine bears
South 67° East, and a nearly parallel fault close by, South 40° East. Other more or
less parallel faults of similar dimensions occur in the Rosetta, Sims, and Jarvis
sections.

(b) Dip of Coal Seams.—The average dip of the coal seams is 10 degrees to the
south-west. There are local variations in the proximity of diabase protrusions, but
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the prevailing dip is as stated. The variations in direction are from 8. 24° W. to-
south-west.

(5)—The Coal Seams Represented in the Area.

Four coal seams have been worked in this field. Two more seams are reported,
but they are only extensions of those already known in faulted position in relation
thereto. These seams, Eta, Theta, Iota, and Kappa, are the lowest in the series
of eight oceurring in the Trias-Jura, the upper seams having been removed by erosion.

F.—The Mining Properties.

The mines of this coalfield have long since been abandoned, and the workings:
are now in a condition of collapse. Forty years ago twelve collieries were in active
operation, and a large quantity of coal was raised and sold in the local market.

Meredith’s Mine consisted of a shaft 200 feet deep, in which Theta seam was
intersected at 195 feet. The coal varies from 15 to 30 inches in thickness, and is of
fair quality. The seam is broken by numerous faults, which interrupt the regular
working of the mine and make mining costly and difficult.

The Enterprise Mine was the only one equipped with hauling and pumping
machinery. The shaft is 110 feet deep, and intersects Theta seam near the bottom.
Here the seam is 2 feet 10 inches thick, consisting of 22 inches of coal and 12 inches.
of shaly parting. In the direction of dip (south-west) of the coal the workings
extend nearly 700 feet, following the direction of higher-grade coal. Toward Hobart,
as exemplified in the Jarvis and Rosetta Mines, the seam is much broken, and toward
the south it becomes much thinner and unremunerative.

Sims’ Mine, adjoining the last mentioned, was operated by means of a shaft
140 feet deep. Eta seam was cut at 55 feet and Theta at 120 feet. The upper seam
(Eta), nearly 30 inches thick, dips south-westerly at 10 degrees. The coal in its
undulating dip is very irregular and of little value toward the south-east.

Besides the mines described, which were- the last in operation, several others
were worked, with fair success. However, none of them is of sufficient importance
to warrant further attention.

(¢) Quality of the Coal.—The coal is a shaly, fissile, anthracitic variety altered
by the metamorphic effects of the diabase intrusive. It is of black vitreous to sub-
metallic lustre with a black streak. Tt ignites only at a high temperature, and
burns slowly with evolution of great heat, leaving a compacted residual ash possess-
ing the same shape and bulk as the coal before combustion.

The coal was used in the locality as a domestic fuel, and was sold at prices
ranging from 17 to 23 shillings per ton delivered to householders.

(d) Production.—There is no record of the production of coal from this field.
Several mines were in continuous operation for 10 or more years, but only on a

small scale. Probably not more than 50,000 tons of coal was produced in the
aggregate.

(e) Quantity of Coal Available.—In essaying an attempt at an estimate of the
quantity of coal in this field, the writer feels constrained to safeguard himself by
reducing the calculated quantities by half. This has been deemed necessary because
the workings have revealed many irregularities in the seams and the presence of
numerous minor faults.

On the basis laid down in this work, and making the further allowance men-
tioned, it is estimated that the available tonnage does not exceed 200,000, and that
the probable quantity in addition amounts to about 700,000 tons.




Chapter IX.

THE UPPER DERWENT COALFIELD.

(1)—LAWRENNY AREA.
A.—Location and Extent.

This coal area is contained within the boundaries of the well-known estate of
the same name owned by Brock Bros. Ltd., and probably extends over 1000 acres,
of which 250 are proved to be coal-bearing. Tt is situated on the east side of the
Derwent River, between the townships of Hamilton and Ouse, and is 53 miles by
road from Hobart.

B.—Access.

Perhaps the greatest obstacle to the advancement of this field has been due
to its remoteness from a railway. The Derwent Valley Line, connecting with the
main trunk railway at North Bridgewater, follows the east bank of the river to
Macquarie Plains, thence crossing to the other side continues in a westerly direction
to Fitzgerald. As the mine is on the east side, the railway beyond Macquarie Plains
station, for all practical purposes, does not serve the settlements situated in the main
valley. Some years ago a branch railway extension from Macquarie Plains, passing
through Lawrenny, was surveyed. This railway, if comstructed, will pass within
40 chains of the mine, thus affording good transportation facilities. The present
connection is by road, which continues on to Lake St. Clair. .

C.—Previous Reports.

The first official record of this coalfield is contained in a report by G. Thureau
in 1883.(*") 1In this work Thureau describes the relationship between the several
geological formations, paying particular attention to the coal-bearing strata. At
the time of his visit the workings were under water, and the seams could notv be
inspected.

In 1894 A. Montgomery (*°) visited the field and made a detailed survey. A
considerable amount of development work had been done during the period inter-
vening these visits, but Montgomery was likewise unfortunate in not being able
to examine the underground workings. Although he had to rely largely on the
record of the officer in charge of the boring plant and on the observations of others
for information relating to the nature and thickness of the seams exposed in the
shafts, he has, nevertheless, been able to present a very reliable account of these

oceurrences.
A considerable amount of the information contained herein has been obtained

from his report.

D.—Topography.
(1)—General Description.

The surface of this area consists of rolling, scantily timbered, grass-covered
country dissected by the Derwent River and its tributaries. Although the general
aspect is decidedly hilly, the relief is not very great, showing a difference in altitude

(®) G. Thureau : Report on the Hamilton and Ouse Coal Deposits, 14th August, 1883. House of
Assembly Paper No. 111.

(*) A, Montgomery, M.A.: Report on the Lawrenny-Langloh Coalfield. Secretary for Mines Report
1893-1894,
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not exceeding 1000 feet. The only really level land is that in the flood plains and
terraces of the Derwent and the elevated plateau. The gentle slopes of the broad
valley of the Derwent are in strong contrast with the deep, sharply-carved channels
of its tributaries, the Clyde, Ouse, Dee, Broad, and Repulse rivers. In Tertiary
time the major stream was even then one of considerable magnitude, and during this
period the deep and extensive deposits of lignite-bearing clays and sands were laid
down. Near the debouchure of the Ouse the rivers are still engaged cutting through
these beds.

It is noteworthy that the erosion-resisting igneous rocks (diabase and basalt)
occupy the highlands, while the comparatively soft sandstones are found almost
invariably at much lower altitudes. Viewed as a whole the dissection has not been
minute. This is accounted for by reason of the low rainfall.

(2)—Relation to Mining.

Tt does not always follow that a district of high relief is necessarily of very great
advantage to mining. That the conditions existing here are generally suitable is due
more to the fact that the seams dip westerly in conformity with the general slope
of the hills than to any other cause. Unfortunately, however, the dip is generally
greater than the hill slope, so that outerops, even if the soil-cover were removead,
would be few. Then again, on the west fall, where the seams should outcrop near
the bottom of the hills, the slopes are so gentle that, in operating from strike tunnels
long distances would have to be driven before attaining any considerable depth below
the surface. In prospecting operations the very deep soil-cover is a decided
hindrance.

Although the conditions are not ideal, the mine can be advantageously operated
from the direction of easiest access.

E.—Geology.
(1)—Geological Map.

The geological map (Plate XXTII.) accompanying this report embraces the
whole of the known coal-bearing country in this area, and conveys a clear conception
of the distribution of the various formations and of their relationship one to the
other. The map is based on the land chart of the district, but details have been
added as considered necessary.

The oldest rocks represented in the district are the Permo-Carboniferous sand-
stones, mudstones, and limestones cropping out on the west side of the Derwent. In
this area no seams of coal have as yet been found in them. The Trias-Jura coal-
bearing sandstones and shales conformably succeeding them occupy the greater part
of the surface on the east side, while only remnants of this formation are found on
the other side. Terraces of clays, sands, and soft sandstones intercalated with numer-
ous seams of lignite mark the broad bed of the Tertiary Derwent. The log of
Bore *‘ E '’ gives a complete section of the Tertiary strata in this basin. * In the bed
of the Ouse River, about 30 chains above the point of confluence with the Derwent,
is an outerop of brownish-black lignite 4 to 6 feet thick. These deposits of lignite
are seamed with thin bands of grey clay, and contain distinguishable remains of
leaves, branches, roots, and stumps of coniferous trees—the latter in their original
position. Quaternary gravels, sands, and white clays, 6 to 20 feet thick, occupy
the river flats or flood-plains of the Derwent.

The map shows this coal area almost surrounded by igenous rocks, diabase form-
ing the hills to the north-east, east, and south, and basalt occupying the highlands
to the north-west and south-east. These masses of scoriaceous and vesicular basalt
represent the remnants of Tertiary outflows found at intervals up the Derwent
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Valley and in particularly large bodies in the neighbourhood of Macquarie Plains-
The basalts contain beautiful radiating crystals of natrolite, one of the zeolites.

(2)—The Permo-Carboniferous—Trias-Jura Section.

The coal-bearing strata of this area, consisting of greyish-blue shales and yellow-
ish-brown, felspathic sandstones, belong to the Trias-Jura system. Because of their
peculiar appearance, these soft sandstones are easily identified, and they are invari-
ably found in association with the coal seams of this age. In this locality numerous.
fragments of roots, stems, and branches of fossilised conifers, still showing the
original structure of the wood, are found in them. The shales underlying the thick-
- bedded sandstones contain numerous impressions of fern plants typical of the period.
In addition, blocks of silicified coniferous wood, some of large size, are found strewn
over the surface, having been liberated from their softer-enclosing matrix of sand-
stone by weathering agencies. Underlying the coal-measure strata are beds of hard,
even-grained, siliceous sandstones, composed almost entirely of quartz grains with
secondary sericite. They are named Ross sandstones, because they are character-
istically developed in that locality. In these coal has not been found. They out-
crop in the village of Hamilton—where they have been extensively quarried for
building purposes and for the manufacture of grindstones—and were penetrated by
the drill near the bottom of Bore ‘‘ D.”” These lower members, consisting of siliceous
sandstones znd grey shales, crop out again in Derwent Valley on both sides of the
River, ultimately giving place on the south-west side to Permo-Carboniferous strata.

The coal measures are about 400 feet thick, and the lower members of the forma-
tion about 300 feet thick.

Underlying these, towards Russell Falls River, are the grits, sandstones, mud-
stones, and fossiliferous limestones of the Permo-Carboniferous system. This forma-
tion is not prominent in Lawrenny area, consequently the thicknesses of the several
members could not be determined.

(3)—The Mode of Occurrence of the Diabase.

This field, consisting of an isolated area of coal-bearing rocks, once formed
part of a very much larger body of Trias-Jura coal measures, but was severed from
the main mass by the intrusion of diabase. Apparently the diabase, in breaking
through the sedimentaries, carried up with it large blocks of these rocks, completely
dislocating the strata and dividing the great measures into comparatively small
fields. Thus are found isolated masses of the coal measures strata at Lawrenny,
Macquarie Plains, Plenty River, and elsewhere in the neighbourhood. The irregular
degree and direction of the ineclination of the strata are largely due to the uneven
outline of the intruding diabase. Moreover, the faulting of these measures is
directly attributable to this agent, and probably the variation in altitude of the
several coal areas is the result of the readjustment of the formations following the
cooling and contraction of the diabase. i

Although the diabase does not completely surround the coal area, it occurs in
every segment of the circle and underlies the field at no great depth. Moreover,
narrow subsidiary dykes protrude here and there through the measures, causing
however, no serious displacement of the strata. At Langloh and Kimbolton all
the bores bottomed on this rock, which rose to different heights in the strata, com-
pletely cutting out some of the lower seams in the northern part of the area. It is
possible that the intrusive mass is in the form of a sill, and that it cut obliquely
across the strata, but there is no definite proof of this. No attempt has been made
to bore through the diabase in order to determine whether or not'it occurs in sill
form between the Trias-Jura and Permo-Carboniferous formations. It is possible
alse that in its ascent the molten mass resorbed a part of the overlying strata, leaving
only the remnants that now constitute the coal areas. However, the only meta-




\
‘i
i

——

.

ey

-.-],-..-HA i I 7 e e

177

merphic effect of the intrusive is a hardening and baking of the sandstones and
shales, and the diabase appears fairly fresh and homogeneous near the contact,

and on this evidence it does not appear likely that resorption has taken place to
any considerable extent.

(4)—Structure.

(a) Faults.—Although faulting has been considerable the displacements in the
coal area are only of a minor character and will not seriously affect mining opera-
tions. Outside this area, between the Main-road and Derwent River, the faulting
has been intricate and of much greater magnitude.

(b) Dip of Coal Seams.—The average dip of the coal seams, as determined by
Muntgomery, is 8. 86° 46’ W., at an inclination of 2° 53', or 1 in 19°93. In the
cealfield proper the dip is fairly regular, but in the southern part the rocks have
been intensely dislocated, and the dips are variable in degree and direction. On the
east and south sides the continuity of the coal measures has been interrupted by
intrusive masses of diabase. On the southern side of the Derwent the sedimentary
rocks are upturned at high angles, and dip towards the north-east, with local varia-
tions to east and south-east. For several miles between the Derwent and Russell
Falls Rivers the strata have a general north-easterly dip, having been less disturbed
here than in any other part of the district. It appears that the westerly dip of the
coa! measures is local, for on the western border, in the neighbourhood of a small
dyke of diabase, the exposed strata have a northerly dip.

(5)—The Coal Seams Represented in the Area.

No less than eight distinet seams have been discovered in the operation of boring
through the coal measures. Of these only three give promise of becoming economically
important—the others are too small and are badly seamed with clay and stony
material. From the boring log it will be found that the seams not only vary greatly
frcm point to point, but are separated by variable thicknesses of sandstone or shale.
Towards the north end of the field, near Langloh homestead, seams 1 (Alpha)
and 2 (Beta) coalesce, forming a bed of coal over 7 feet thick. At this point they
are separated from seam 3 (Gamma), containing 4 feet of coal, by a band of fireclay
only 3 feet thick, and seam 4 (Delta) is only 6 feet further below. Eighty chains
south-west from the homestead the seams are not only much thinner, but are widely
separated. The fireclay band between seams 1 (Alpha) and 2 (Beta) has decreased
in size to 6 inches, and 12 feet of sandstone and shale have intervened; between
seams 2 (Beta) and 3 (Gamma) nearly 20 feet of sandstone and shale appear, and
the divergence of all seams in this direction is general. It is possible that some
of the smaller beds of coal form more or less distinet lenses which may merge into
principal seams forming beds of greater thickness than at present visible.

The following is a section of the strata penetrated by Bore ‘“ A '’ :—

Strata. Thickness. Total Depth.

ft. in. - an.
Surfeee Bl RRMEIRY ... .. v cconesririrrraseeniis P S———— 6 0 150
PORPALIIC BADASIONG vovcoonossoveocsssinsasossmsessosasassarssasnaisornssons | 86 8 52 8
B B Ol e i Siudiamnnseinissisnsrorinvonss nvessersuessosasssissbansanssn 0 10 58 6
Coal, with } in. band of clod........ voecviviiiicniiiciini e, i 1 54 7
IR R PCEEY 2 coniitiuimvrsinaonsioas rspusnsaurersinansasniapeoniveronaaeres 2 6 57 1
IR ST HBIOIE. AB0attsiss orvidstesasnunssrsiions sods sas assuainnosen 58 5 115 6
TRIMED 5 i wvoimeisosssesass ot iis bys a0 v ¥ s NS INOR RS UA RS LU mevasans v 5 - 2 1200 8
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The following section represents the character of the country passed through by
the drill in Bore *“ B " :—

Strata Thickness. Total Depth.

fi. in. ft. in.
Surface 801l ..vvieeiiiniiinii b k. BRGSO 4 0 4 0
Hard, brown, felspathic sandstone ... 22 0 26 -0
Grey felspathm SANASLONE ....ovrerrsvercriainanns » 39 5 66 5
,Greamsh-colourerl BRBLO. o s s avsssnsvubnssasmianssusivisgpurse o 4 7 70 0
Shale and fe]spathm sa.ndstone e G ety et ekl pmn (o 308" 8

e 0 5 108 114
0215 1§ 109 1

0o 3% 109 43

2 8 112 04

0o 2 12 2}

R 118 54
TR 112 0
3 1 117 1
3 10 120 - 11
1 8 122 2
0 2 122 4
0 5 122 9

0 0} 122 9%
o g 124 5
0 4 124 9
0 10 125 7
5 11 131 6

0 6 132 0}
0o 0} 132 1
1 7 133 8

Dark shale, with plant IMPreBSIONS. ..ovvveerereannnsssaeeeesniiin 1 34 134 11%
Felspathic SandStone ............ocesicivisstinimni i siases s 5 0} 1490 0
Blue shale, with fern 1mpresslons .................... betiaiand ki 3 5 6 145 6
felepathic sandstone ...... e LTS E5s PR JE e PR R 37 -6 183 0

an 1elspa.th1c sandat.one o obanbasibany fonriaisnes s famib oogyal 3 1 14 184 14
Coal ‘Eta seam) . s s R e e e 58 S oy 1 33 185 b
qyht\.le e R otk P Ry T SR 1 6 188 11
Felspat]nc ‘sandstone ...... srasaiessersnensene i, 267 6
Shale and sandstone with coal ........coceiiiiieenninnes = g 268 6
Coaly clod ..oovvvnies Hibhes &3 LR e SO R O e N 0 10 269 4
Coal ...... 1 5 270 9

Dark bnnd } Thetth SBUIN vuvvvresssorsorenssassnsrannsssssssisasasnses { 0 8% 271 54

Coal . R 273 4}
Fm-cla. ................ s4vi Sagss e ss s g R AR v a R s enre R St e s A SARS 6 8 280 1
Fels tlnc Sandstone ......coeoceiiieneees Fapsprasaen e aa NS PR pysvaaal 7. 1 298 0
Blac?clod with fern impressions. e 9 0 307 0

Coal (Iota seam) ......................................... 0 1 807 13
Black €lod ..coceeeesmeriiiassessionsiesnannsanns 1 10} 309 0
Shale and talspal.hlc sandatone ....................... 9 3 818 3
Coal (Kappt SEAIM)..ccrieieriisunmnrnnnssasesiinnnnns (A= AT 0 5 318 8
Hard black ahale, with fern impressions........covaiiimee. 4 9 328 5
Hard SANASTONE ..covveereeeirirrsrraersissssiinsnmesesssminmnssinammsniin 16 0 839 5
Diabase .....eevennees Sassare L i e R T R - 341 5
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Bore C.
Strata. Thickness. Total 1'epth.

ftu  an i . dn,
BOERPe B 1. il vl d i A e s Ee SRR B S g0 94010
Sandstoneyhrown felapathia ... i . ceiiasesrssmirssosnisrensisinsrorsonss 45 4 54 4
R U S M e A e B 5 5
Sandstone, hard telspathic...........c.ccovvnvennns - IV LT i S J o 44 6 98 11
Clod ...... B...... LG Ten TR THEE R A T Ly 99 6
oMl TG os - verile S e T SOt T 100 3§
Firaolny et scrcorsassd B ol s TR A A AT A T AR Ky o 2 0 102 34
Sandstone, fine-grained ...........ooooevinnnins PR e T 1 7 103 104
Shale, sandy................ 1 3 105 1
Sandstone, {nrd telspath 58 8 163 9
[0 7 =R ey R e g 183 11}
Sundstone, with shale contuining pyrites and caleite...... ........... 48 34 21218
B RN o0 5 oo ov v s isi s srasanmasmssupensoens. susispsisens 0 8 218 0
Sandstone............. RS RS S L L R e 0 8 213 8
Coul 1 3 5% 217 14
Band ; Alpha seam ...... S s T S e e 0 14 217 3
Coul i s | 218 ° 5
TREDIA G LR oo s ceiinsodbonivtios vionkass invarsinnasns e T 2 3 | 220 8
Coal, (Betu seam) ........ 18, okt gt touei R e B R T e 8 4 24 0
G T R W Tl A R =g 11 1 285 1
(BT, gk e e B e S e S s W= 206 7
Shale; greenish, BNAY - .....iiiivisirsisndiisiivisaresinborss s & b 240 0
Coal 0 113 | 240 114
Band ? 0 2 . 241 1§
Coal  CHAMMABIAM .. ..o vt covmyrrasssivvarseassiidiandrosssivassnssssve 0 5 241 B4
Band T 241 74
Coal 2 6 | 244 9
Shale and felspathic sandstone.............cooveviiniiinninniiiinniiiin, g @ | 248 id
Coal, with bands (Delta seam)............. g L SN S S 1--10 | 248 2
Bhale....c.c..... o S e (e G e i B e o e 3 0 251 2
Bt I REING o os s B n e aensarsrnanan s g b e sive tav i LT | 48 10 300 0
Coal and clod (Ets seam) ......coeevvvnnanennnns O T T v 1 6 301 6
Shale, hard, dark........... ORNR . e e e A R W 7 312 1
Sandstone .............. PR =L e wered] - B 385 4
11115 SRR PP SPRSRENRRIRY e b 8 oy oy 2 6 387 10

Bore D.
|
Strata. Thickness. = Total Depth.

i ft. in.
SORRBAOIL ....oboer o oiitons. onsrrovedvmsnnnas-vassnbuts s B et S AP g 12 0 2. 0
Bardstone; brown fRlSpathic .........eseascsceosssnan sssvocernspsssssasess 6 0 180
SN RARH S PO e <onniotin, = Lomis ouanbvbiihes oo aiiiihsily g v ed 8 3 26 3
Coal, with }-inch band (Alpha seam)... : g 2 28 5
Cluy, soft ....... e s H 0 6 28 11
Sandstone, with shaly material o T 1 10 40 9
Coal, with 3-inch band (Beta seam) .........c.c... - covviievrnnninnnn, e 43 3}
Sandplone antl WIS e i sitsces ety stiay sasses 19 10 63 14
Conl (EIaMME SO ) foui < oo visinseionioanininsiasvitssivas aoilsiva s 1 74 64 9
Shale............ L AR A a7 4 5} 69 2
Coal Gl . oocveiesiion T TR S e e 8 -8 69 Bt
Sandstone And BRANE =iy snntinns sassititisimeniiisrisTite 17 - /8 87
Olod' v liniae e SRS BN X 0 10 88
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Bore D—continued.

Strata.

Thickness,

Total Depth.

ConlE Dol BaRil) . 8.:.. Bivasc Sinsmissaminmssrasss srvs svoesvssess .
Shale and sandstone .................. RS B TAE TS S————"
Coal (Eta seam) .......... T | SR R SR P TR e
Sandifna B sbala i), o bl i i b s B ssismrer i
Coal (Theta seam)............. PR =
Sandstone, felspathic .............. ... o Toolir I e
Clodihlackili..........V. . ... S AR AT,
Baugstone; felepathic i..... «.....coomrersioin casrnininrsiosinsiasroirasssass
[ g e N e
Sandstone.............
Coal .

Sandsmnes and shales ...... b s sas i e AR R e L LY
Coaliwith 2inch bands ....54 . vonmmessaninnveaiii o MRS
Sandstone and shale ....... s o A TSN )
Bhinle, TRARIIRER ... 80l coovcbhias ogude sos vossunsiisabrwavsisensnsorivisvissss

Sundstone, with shale..........ccoociiniiiiinnn AN pns Y |
Shule, white................ e e T T TR D SRR
Sandstone, hard, white, siliceous ...

ia B T LT

-
=

wSctcleRuloBoBur

B ESNOCOO NN BN RRIOCO®?!

a5
\
\

140
141
194
195
217

233
261

283
857
392

309
399

Bore E.

Strata.

Thickness.

Total

Depth.

Clay o i N SONS. SREI . |5 it Lt ARt SISO ARG Ly
Sﬁndstone, R . i - T, [ oren o sl A et Legiren!
Clay suecvsnnniisininiiiin e P AR - RS it
LIRTN U R B R Ly e SR AR
Clay e e e A A T SN YRS ST T VR e
| F T RS R AR - e € TSNS
Clay ....... PSR AR e e IS M o o s e
T P P e

Clay, with lignite bands......... v
Lignite ..coovenns o iniiinn

glg;, with hgmtebandn ......... R IR R D o OIS
Snndntoue, hand ... 0 R e e R R
B, R Nl inniion nai s P IS
CIaYD, Wy o Tine an st sia o FF LA T G AT R Tmeia s i3
Sandstona; 8ofti. .. idveins o suvinivin P e M S RIS YRR K
Clay, grey TR A T U S
CIRY cvtiiies i issninn s i s
Ltgmte
R
Clay, with sandstone and hgmte bands...
Shale, greenish-grey......... AR AT T T IE Y

Sandstone, hard........i..c.oiieeinnns

ft.
10
70
75
87

112
112°6
115°6
117
120
190
192
206
208
360
370
371
414
420
453
4H4
484
486
492

606
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F.—The Mining Properties.
(1)—The Lawrenny Coal Mine.

(a) Number and Area of Leases.—The owners of this land under the provisions
of the old ‘“ Crown Lands Act,’”” hold the coal-mining rights. This area is con-
tained within the boundaries of Langloh and Kimbolton estates, which lately have
been absorbed in the larger Lawrenny property.

(b) Ewxtent and Method of Mining Operations.—It may be said that exploratory
work only has been carried on in this mine. The workings consist of two shafts
and a well, in addition to a number of holes drilled to test the nature of the coal
and the extent of the area. The shafts are very shallow (40 to 60 feet), and have
intersected Nos. 1 and 2 seams only. The Langloh shaft was sunk for the purpose
of obtaining water for domestic uses.

Another well sunk near Kimbolton homestead passed through a small seam,
but did not reach Nos. 1 and 2. A shaft, 20 chains north-eastward of Kimbolton,
was sunk 40 feet through felspathic sandstone, cutting No. 1 seam only.

At present the owners are engaged on exploratory work in this locality. As
the coal rises to the eastward it is expected that no difficulty will be encountered
in locating the outerop by trenching through the deep soil cover along the edge of the
hill. From a point nearly 1000 feet south-east from bore-hole “ D’ a strike
tunnel is to be driven due north on No. 2 seam. This tunnel would pass 20 ‘chains
west of Bore ““ C ’’ and command the greater part of the coal area. Before such
work is undertaken it seems advisable to prospect the coal beds from the shaft in
the direction of the proposed tunnel, or, better still, to sink prospect holes along
the line of outerop in the low ground to the south-east. Although development and
exploitation of the seams from this quarter present distinct advantages they are
mnuch thinner here and unprofitable.

(¢) Quality of Coal.—As these coal seams do not outerop, and as the workings
were inaccessible at the time of this investigation, no samples for analysis were
obtained. In order to form an idea of its quality the earlier work of A. Mont-
gomery has been consulted. In his report the results of analyses of samples taken
from the shaft and from borings are given, and are now quoted here: —

Volatile
Moisture Fixed

Seam. Locality, at 110°. Carbun, gﬁ;z—’. Ash, | Sulphur.| Anuthority.

Alpha and Beta | Shaft 3-02 6340 2402 9:53 | 0'62 | Danvers
; Power

- 5 40 6630 2350 620 . E

—_ Bore“B” 47 55+90 18-00 2140 . Montgomery
Gamma............ -~ 4°1 62-40 2050 13-00 A
1 ———— 2 58 4250 21-20 3100 "
o o - 35 5260 9:90 | 8400/ .. e
Alpha and Beta | BoredD” |  6-4 52:95 | 24-27 | 1580 | 0-58 4
Gamma............ of 58 5387 2560 14-20 | 1-03 -
Delte | 5is. svssiss e 54 5710 21-2 15°60 | 07 5
Theta..eersens - 62 52°90 23°65 | 1640 | 0°85 #

It is quife evident that the samples from the shaft are not representative, and
consequently are of little value in arriving at the marketable grade of the coal.
The samples from bore-holes *“ B'' and ‘“D’’ were obtained by breaking pieces
from the drill core, and more accurately approach the true quality, but it is con-
sidered that the average ash content exceeds 20 per cent.

In appearance the coal is dull-coloured, with occasional bright laminations. It
is fairly tough and hard, and withstands weathering by exposure for long periods.
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In addition to the clay and clod bands, the only impurity discovered is pyrites,
which is found in only negligible quantities.

Steaming tests carried out under the direction of officers of the Railway Depart-
ment proved the coal to be equal for this use to that of the Mt. Nicholas mines.
Tests show that the quantity of gas contained in this coal amounts to 10,400 cubic
feet per ton and it is of 11°06 candle-power.

Under normal conditions it ignites readily, and burns with a long, yellow flame.
It is a good household coal, but like all coals of this age in Tasmania the ash con-
tent is high. Tt shows no tendency to coke, and is not a good blacksmithing coal.

It is apparent that the quality of the coal has been more or less affected by the
heat emanating from the intruding igneous rock that underlies and penetrates
the coal measures of this area.

. (d) Production.—Alpha and Beta seams only have heen ex by mine work-
ings, and the production from them has been very small. The total output con-
sists of a few tons for testing purposes.

() Quantity of Coal Awvailable.—In the consideration of the quantity of coal
available in this area seams of workable thickness only have been taken into account.
Under existing conditions it is considered that a seam of coal of this grade less than
30 inches in thickness cannot be profitably mined. Tt is on this basis that the
estimates given hereunder have been made. The data available are not reliable,
as the average thickness of the several seams depends on measurements obtained
by drilling. However, an endeavour has been made to arrive at a correct estimate
by ample allowances against increased measurements registered in this manner.

By referring to the log of the boring operations it will be noticed that the seams
vary greatly in thickness, and in three cases only are they of workable size through-
out the explored portion of the area; not only so, but the intervening rock varies
also from point to point. Tabulating the results a comparison of the seams is
obtained : —

Seam. ' Bore *D.” Bore “C.” Bore ** B.” Bore “A.” Shaft.
‘ Thickness : Thickness : Thickness : Thickness : Thickness :
e ‘ ft. in. ft. in. ft. in. ft. in. ft. imn.
pha ! 2 2 4 74 3 11 —_ =
Bt s oo TR 3 4 3 1 ot |8 B0
Gamma 1 73 3 6 3 3 - = —
Delte .o vvv 0 2 8 1 10 G e =
[ L R 0o 9 ; el 1 33 1 1 —
Thel 00 ... i 0 4 g 2 3 4 - - -

At a glance it would appear that nearly all the seams are of workable thickness
in parts, but owing to numerous included bands in the other seams only Alpha and
Gamma are of economic importance. For the purpose of this estimate it is assumed
that the seams are continuous within the compass of a circle described from a point
midway between bores ““ B’ and ‘“ D,”’ with a radius equal to half the distance
between them. On this assumption the coal-bearing area is 250 acres in extent.

A bed of coal 1 foot thick contains, after making a liberal allowance for losses
in working, 1200 tons per acre. On this assumption, and the 30-inch basis outlined
above, the tonnage works out as follows:—

Tons.
BV R W RS s e 1,075,000
LR T R S e 800,000
Gamma Seam ..............c.c.eeenininnenn. 875,000
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(2)—MAcQUARIE PLAINS AREA.

In the valley of Derwent River, near Macquarie Plains Railway Station, eut-
crops of coal were discovered many years ago in strata of Trias-Jura age.

About 60 chains above the station a tunnel was driven on the seam withouc
disclosing payable coal. At this point the seam is thin (from 12 to 18 inches thick),
and the coal is not of high grade.

Additional works consist of shallow shafts sunk in the low ground. These
works likewise were not productive of good results.

(3)—PLENTY AREA.

This coal area is situated 2 miles beyond Plenty Station, on the Derwent Val-
ley railway. The seam outerops in the bed of Derwent River, and is visible at
low water, a distance of 20 chains, but is nowhere accessible. It is probable that
the total coal-bearing area does not exceed 200 acres. The seam passing under the
railway-line is very easily accessible by shaft, and this fact counts largely in its
favour if it proves to be of sufficient thickness to mine economically, and if the
quality of the coal is such that it can compete with other coals on the market.
Being only 35 miles by rail from Hobart, and so close to lines of transport, the
low cost o{ delivery will offset to some extent the comparatively high cost of mining.

Dividing this and a neighbouring area of equal dimensions is a dyke of diabase,
which rock probably also underlies the coal measures.

Exploration by drilling should precede development work of any kind.

Quality of the Coal.

A few specimens broken from the seam, on examination proved to be of fair
quality. Their soft condition probably was due to the effects of long immersion in
water. Analysis revealed a high ash content, and a high proportion of fixed carbon.

Quantity of Coal Available.

An attempt to estimate with exactitude the quantity of coal available in this
area is quite out of the question. In the first place, owing to the inaccessibility
of the outcrop, the thickness of the seam could not be measured; and, again, the
extent of the productive measures, covered with Tertiary clays and gravels and
basaltic lava flows, could not be determined. It is reported that the seam is 2 feet
thick, but this has not been officially verified.




Chapter X,

THE COLEBROOK - RICHMOND COALFIELD.

(1)—TuE CoLEBROOK (JERUSALEM) AREA.
A .—Location and Extent.

This area is situated in the open valley of the Wallaby Rivulet and its tribu-
tary, the Coal Mine Rivulet, which occurs around and to the north of the township
of Colebrook. The extent of this area is about 2} square miles. Tt is bounded on
the west and north by diabase hills; on the east by a large fault ; while on the south
the boundary is indeterminate, though diabase hills in that direction will be the

extreme boundary.
B.—Access.

Colebrook is situated on the main Hobart to Launceston railway, being 39 miles
distant from Hobart, so access to the area is readily obtained. A good main road,
99 miles in length, also conneets Colebrook with the Hobart to Launceston road at

Brighton.
C.—Previous Reports.

ount P. E. Strzelecki: Physical Description of New South Wales and
Van Diemen’s Land. 1845.

J. Milligan: Papers and Proceedings of the Royal Society of Van Die-
men’s Land; Reports on the Coal Basins of Van Diemen’s Land,
Richmond, and Jerusalem. 1849.

C. Gould: Coal South of Oatlands. 1869.

R. M. Johnston, F.L.8.: Geology of Tasmania. 1888.

D.—Topography.
(1)—General Desecription.

The area is generally one of low relief, though it alters considerably to the
north and west. The valley of the Wallaby Rivulet forms the lowest part of the
area, being 600 feet above sea-level at the Colebrook township. Hills to the heights
of 800-1200 feet flank this stream. The surface along the Coal Mine Rivulet rises
rapidly to heights of 1200 feet. Flat-top Hill to the north is 2200 feet above
sea-level.

(2)—Relation to Mining.

The coal generally occurs in the more level country, and would have to be
worked by means of shafts, with resulting haulage and drainage arrangements. In
one case along the Coal Mine Rivulet a seam outcropped in a cliff, and was worked
by adits.

E.—Geology.
(1)—The Geological Map.

A geological map of the area is given in the accompanying Plate XXV.
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(2)—The Permo-Carboniferous—Trias-Jura Section.

To the east of the area Permo-Carboniferous strata outcrop, and on these rest
the lower sandstone series of the Trias-Jura, which attain a thickness of at least
€00 feet. The felspathic sandstone series are faulted down against the lower sand-
stones, and attain a thickness of 340 feet, as revealed by a bore,(*') while the total
thickness is at least 500 feet.

About 20 feet of normal sandstones overlie the felspathic sandstones in a cliff
section along the Coal Mine Rivulet. These have been referred to the upper sand-
stone series,(*?) but may represent a sandstone bed in the felspathic sandstone series.

(3)—The Mode of Occurrence of the Diabase.

The diabase in this area occurs in the form of small and large dyke-like masses.

( 4)—Structﬁre-

(a) Faults.—Faults, especially minor ones, are probably numerous, but are
difficult of detection. A large north-west south-east fault forms the eastern bound-
ary of this area, roughly along the line of the Wallaby Rivulet. The down-throw is
to the south-west, and at least 600 feet in amount.

(b) Dip of Coal Seams—The dip of the coal seams varies in different portions
of the area. In the extreme northern portion of the area, near the Horseshoe Bend
of the railway, the only outeropping seam in which dips can be measured, gives a dip
of b degrees to 10 degrees to the north-west. A short distance to the south the
‘“2-foot ' seam was reported by the early observers to dip to the south and pass
below creek-level south of the old workings. A very small outcrop at the Glebe also
suggests a southerly dip. The seams in the Tasma Mine, near Colebrook, are
reported to dip to the east or north-east.

(5)—The Coal Seams Represented in the Area.

The outerops of coal seams in this area are very few, but numerous seams have
been shown to exist by bores and shafts which have intersected them.

In the southern portion of the area near the township of Colebrook three seams
have been proved to exist by the Government bore of 1891 and the shaft of the
Tasma Coal Mine. A complete section of the seams is given in the report of the
hore,(**) from which the following brief summary is taken : —

— Thickness. Total Depth.
B - - ikl ft. .
3 0 98 9
4 113 151 114
2 10 162 114
0 4 227 33
4 337 04

(**) Report of Secretary for Mines, 189-1-1859.
(**) C. Gould : Coal South of Oatlands, 1868,
(%) See page 188.
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In the shaft three seams were cut at depths of 100 feet, 160 feet, and 180 feet,
and represent the No. 1, No. 2, and No. 3 seams of the bore respectively. The seams
in the mine are reported to dip easterly. Two miles to the north, at the junction
of Coal Mine Rivulet and Hollow Tree Bottom, a shaft has been sunk on the east
bank of the former to a depth of about 60 feet. This shaft is reported to have cut
three seams, the top one being from 2 feet 9 inches to 3 feet thick.

Further north a seam outcrops in the bed of the Coal Mine Rivulet, opposite
the Glebe. This seam appears to have a southerly dip, and is said to be 2 feet thick.

Coal is next encountered at the old workings on the east side of the Coal Mine
Rivulet. A ‘‘ 2-foot '’ seam outcropped in the cliffs, but has been mainly worked out.
This seam is reported to have dipped to the south at a grade of 1 in 17 or 18 (or 3
degrees), and to have passed below creek-level. At the outcrop this seam was 2 feet

6 inches thick, but it thinned out to 9 inches and less as the workings progressed
eastwards.

Below this seam a 40-foot shaft is reported (‘) to have struck another 2-foot
seam, which would therefore be about 50 feet below the former. A bore (**) put
down in this vicinity gave the following section : —

Strata. Thickness. Depth.
| 3.4 die
D sewmaU Il AL AT EL L b e i i ! 2 0 9 0
B0 T5 .. St it an . stk b R i S A wani s R b s b i | 0 9 | 26 0
T T P RPNt " S S WY YUY e G — S 2 S | 1 3 61 0
0 R T ST S = ¢ ST s T O o 2 9 64 0
No farther 008l £0 .......vieveiiieeriainsrosessesinnensarnsnnures sasrnnsens . 210 O
[

Proceeding further upstream, a diabase dyke is passed over, and within a short.
distance a coal seam outcrops in the creek bed. This seam dips to the west or north--
west at an angle from 5 degrees to 10 degrees. It has been picked up by numerous.
prospecting shafts around the Horseshoe Bend, and is said to be 4 feet thick. A
bore (*°) put down in the vicinity cut this seam, and gave the following section :—

Strata. Thicknesa,

ft. in.
lgc’sh and yellow sandstones, with fine dark streaks.................c.coooiininnin. )
Cnr MACBOUS BBRIB ....c0eeerersasaresshosrsranssnessssnarann sasasssmassossssrssssnssaassssvinssnre 0 3

0

Band ................................................................................................. 0 1
b7 < | SRy, gt S R B (AR T R e e R e e =8
Band .. g 1
Coul .... Licw 10

|
|
|
|

This section shows a 3-feet 2-inch seam with 2 inches of bands.

Another seam outcrops in the railway cutting above the previous outcrop. A
seam is also reported to have been met with by a tunnel and shaft along a small

(%) J. Milligan : Proe. Royal Socixty, Van Diemen’s Land, 1849
(*) and () C. Govld Coal South of Oatlands, 1869.
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tributary (Flat-top Rivulet) of the Coal Mine Rivulet north of the Horseshoe Bend.
This latter seam has been stated (*") to be identical with the ‘‘ 2-foot "’ seam at the
old workings.

The correlation of these seams is a difficult matter, and no very definite con-
clusions as to the number of seams can be arrived at.

It has been seen above that the ‘“ 2-foot ’* seam at the old Jerusalem Coal Mine
workings dips to the south at 3 degrees, and the section below it has been revealed
by a bore to a depth of 210 feet. Between this seam and the 3-feet 2-inch seam a
diabase dyke occurs, and there is a change of dip, the latter seam dipping north-west
to west at b degrees to 10 degrees. This points to faulting accompanying the diabase,
but no idea of the nature and extent of such faulting can be obtained. If no fault-
ing exists the latter seam should overlie the *‘ 2-foot ’’ seam by about 40 feet. The
bore below the ““ 2-foot '’ seam did not reveal any seam comparable with the 3-foot
2-inch seam, so it may be taken that the latter seam overlies the “ 2-foot ’ seam.

In the absence of faulting the seam in the Flat Top Rivulet would overlie the
3-foot 2-inch seam, and so could not represent the ‘‘ 2-foot’’ seam. The seam in
the cutting seems to correspond with the one in the Flat Top Rivulet.

The *‘ 2-foot ”’ seam, on being traced southwards, is reported to have dipped
below creek-level, and would underlie the 2-foot seam at the Glebe. This latter
seam has been considered (**) to represent the 3-foot 2-inch, though differing in
actual section from it. This is quite possible, as the workings in the ‘‘ 2-foot’’ seam
show how the thickness of a seam varies in a short distance.

The top seam in the shaft near the junction of the Coal Mine Rivulet and Hol-
low Tree Bottom is probably to be correlated with the seam at the Glebe. It is
about 3 feet thick, and would thus correspond with the thickness of the 3-feet 2-inch
seam. No information is available in connection with the other two seams in the
shaft.

Thus, along the Coal Mine Rivulet the coal seams apparently form the follow-
ing series in descending order:—

Local Name. Probably Correlated with—
LT e | i vt iSRSl Sl Gamma
3-foot 2-inch seam ... ... ..c ... ... s Delta
2 oott SemaR e s e s e Eta
LT T T e i M Theta
TOIRCI SBBMA o.  opsocssmbbrasanflis b soms -ears Iota
BOINR BORTI o7, oo il e LhD e aha s Kappa

Regarding the seams near Colebrook, the lowest (No. 3) seam can be correlated
with the lowest seam of the above series. These seams have thicknesses of 34 and
33 inches respectively, and bores have proved that thicknesses of 146 and 174 feet
respectively of a non-coal-bearing strata exist below these seams. The sections above
these seams is different in the two localities, however, and individual seams cannot
be correlated. Whether these are the lowest or uppermost six of the eight seams,
Alpha to Kappa, cannot be definitely stated, but the probability is that they are the
seams Gamma, Delta, Eta, Theta, Iota, and Kappa.

(*") J. Milligan : Proc. Royal Society, Van Diemen’s Land, 1849,
(*) €. Gould : Coal South of Oatlands, 1869.
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chort of Strata Passed Through in Bormq for Coal at Jerusalem, 1891,

Strata. Thickness. Total Depth.
ft. in. ft. in.
Surface shaft—hard, cemented gravel..........co.cvimninniciiiinnnnns 37 6 37 6
Couarse grey felspathlc or tufaceous sandatona, with carbona-
ceous markings ........cee.. o S bt e o oo < g o 22 11 60 5
Light gray shale.......c.ccorseirecanaesssnserens F—— sssssasaiovesassney 8 9 64 2
Grey tufaceous sandstone, with mud, pebbles, and carbona-
ceous markings ........ o e SRR AR VERRTALR 1% 8 9710
Grey clod showing fossil plants ...........cccociiniiiiiniinn 3 0 80 10
Grey tufuceous aa.ndstone, with coaly markmgs iy 14 11 95 9
Coal, No. 1 seam................ S qu— sestsesananesersesresanere on 3 0 98 9
Grey SRELHACONIN BENIOBIIING . v s onvovesssnveenrenssnsensrsssszenans AR e g 16 10 s 7
Groy shale, with fossil plarite .. 0000 0 0L Ll i 458 120 1
Grey tufaceous sancstone, with en.rbonnceoua markings............ 211 141 2
Hurd grey sandstone, with calcite veins and carbonaceous
mavkings.. Ll il el dmlol el i e Ueeo R iagl 5 2 146 4
Dark alorl with carbonaceous streaks. ; 0 8 147 0
B T O A, T e e N AN A SRS S 0 & 147 1
Dark clod....,...cccvevenes e g sl A I R B L jereris 0 54 147 6}
Coal ...... Ll st o Bsr et g b 0 04 147 Y
Durk clod thh coal streaks AT e e R R 1 93 149 4}
Goarl Bl L. 20 o e, ek i) siiaalul Ll 0 104 150 3
Baod  .ooreriinns STERI ki St 0 04 150 3%
Conl ...o000 35 el ARy tstde g o tirnas bl pieseevesd 1 8 151 113
Grey ciod and tufAceous SANASLONE. ..o remere o T 8 .2 160 14
LY o T e e veran sy s VR BTy shiala e nsians e TR 18 161 94
Band }‘\Io D BOPINY . ey i dhmesBis anchios s samuistcsnrase sgpbissppansessven 0o 9 162 6}
Coal 0 6 162 113
“Fine g*my tufa.ceouu sa.ndatone .................. AprrTie e e 3 6 165 b5}
Grey clod......... Seodits SR DAL PR T LB RITR L 2 10 168 33
Course grey tutaceous sandstone, with a few veins of calclta
and carbonaceous markings ... A Crevnsraasantsres 58 8 226 114
L I O e S oo 0 4 227 8}
Gmy clod, with fossil plants B0 CAICILE VOIS .....evs eseessssorees .8 234 114
Fine-grained sandstone, hard and splintery, with caleite veins . g P 241 74
Couarse feispathic sandstone, with specks of carbonaceous
Ll L A e e e S St e e e 2 6 27 13
Black shale with cubicul iron pyrites.............cccciiiiiniinninnieinn 0 4 267 5%
Grey tufaceous sandstone, witE specks of carbonaceous matter. . 2 5 280 104
Dark shale, hard boring .ec.oocciiiiiiiniinnnins ) o SRR Lt 207 44
Black siliceous fine-grained sandstone ........... .. .coiiiininnns 80 300 44
Bluck clod showing fossil plants..........c..oovienneiociiiciinninnn, 4 0 304 4}
Grey tufuceous sandstoue, with carbonaceous markings............ 26 8 330 04
White caleareous shale, sharp and bntt}e, with pla.nt rmpma-
gions......... 4 (S 337 0}
Hard greenslcne, ﬁue-gralned at top, a little coarser in grnln at
o) M RIS - o B e e e 6 10 343 104

F.—The Mining Properties.
(1)~—The Tasma Coal Mine, Colebrook.

(a) Number and Area of Leases.—This mine is situated on 350 acres of freehold
property belonging to Ambrose Fox, ‘‘ The Meadows,”” and leased to the company.

(b) Eatent and Method of Mining Operations.—The extent of the mining
on this property has been very limited, as it has been worked for a couple of short
periods only.
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A shaft has been sunk to a depth of 180 feet, and mining has been carried
on from it. The shaft was located too close to the diabase to the west of the field,
and the coal in the vicinity of the mine on that side of the shaft has been worked
out. The coal is reported to dip easterly, and in working the coal in that direction
water trouble was encountered.

(¢) Quality of the Coal.—Owing to the mine being closed down, no sampling
of the seams could be undertaken. The shaft was unwatered to the No. 1 seam
and an attempt made to work this seam at the beginning of 1921. Four or five
truck-loads were brought to the surface, and a bulk sample was obtained from these,
the analysis being given below. The other analyses('®) are those of the core-sections
from a bore:—

—_ I. 11 ’ 1. ;'
o ¥ S L ol il vy
O BT s vt s S il Y s o 812 84 ‘ 46 2:6
YVolatile hydro-carbons ................u.ee. 22:10 26-9 283 291
PR BRTIOR oo tvosvrs vhers i o sannsorsn 34-44 42-3 { 507 339
3 b SRR SR T A MR o T B 3534 22-4 16-4 344
BT oeira e ssiiaissuminaisdiverosnarsss 056

I. Bulk sample, No. 1 Seam. Analysis by W. D. Reid. Reg. No. 516.
I1. Bore sample, No. 1 Seam. Analysis by W, F. Wurd.
II1, " No. 2 Seam. 49 »
Y, -~ No. 3 Seam. - -

These analyses prove the seams to be similar to other Tasmanian coals of similar
age. The ash-content is high, and also the fixed carbon, but the volatile hydro-
carbon matter is low. Judging by the above results the No. 2 seam has the best
quality.

(d) Production.—The mine has been worked for two short periods only, the pro-
duction being as follows:—

Year. Tons.
BOMEY. .. i 050 aniein e wweaa Ve N Wh e 482
B e aes uale du sawran sae e ey wseess 96
B, o ... o o e ws o RTE N T 500
BRI <. o oo vsnias: v eieen el Ges e oGRS

Botal .. BEed. o irvan sk i mas 2737

(¢) Quantity of Coal Available.—There are three seams on the property, but
only the two lower ones (No. 2 and No. 3) have been worked, and it is not likely
that the upper seam will ever be worked owing to its very bad quality. In the No. 2
seam there is 2 feet 6} inches of workable coal, and in the No. 3 seam 2 feet 3 inches
of workable coal.

The coal-bearing area is practically restricted to the country between the rail-
way-line and the Wallaby Rivulet. The western limit is the diabase hills parallel
to the railway-line, which may be taken as the boundary in that direction. The
eastern boundary is a large fault, parallel to, and a short distance east, of the
Wallaby Rivulet, Approximately 250 acres of this property exists ‘within these
limits, and may be taken as the coal-bearing area.

Taking 4 feet 9 inches of coal over 250 acres, the coal reserve will be 250 x 4§ x
1200 tons, which is equal to 1,425,000 tons.

(*) Report of SBecretary for Mines, 1891-1892, page 63.
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(2)—The Jerusalem Coal Mine.

This mine does not exist at the present time as a coal-mining property, but it
has been extensively worked in the past, and considerable quantities of coal
removed from it. Coal was known to exist as early as 1843, and was worked
about that date. The mine was, however, abandoned from some date prior to 1849,
until 1879. It was then worked under the above name until 1890, since when it
has again been abandoned.

(@) Number and Area of Leases.—During the latter period of working this

roperty consisted of 300 acres held under coal leases. Since being abandoned it
Eaa been thrown open for selection, and is now freehold property.

(b) Eatent and Method of Mining Operations.—During the first attempt to
work the mine it is stated (°°) that ‘‘ this coal has been mined by a horizontal gal-
lery of 6 feet by 6 feet, running about north-east by east, the roof of which is
supported by timber . . . The length of the main gallery is 120 yards. At
50 or 60 yards from the mouth there is a branch gallery to the right, along which
the coal has been worked to the dip of the seam. About 40 yards further there is
another branch-passage driven in the same direction . . . About 10 or 12
yards from the extreme end of the main gallery a short working has been effected
to the left.”

The workings carried out during the latter period of operations are inaccessible,
but it is stated that they were fairly extensive.

The mine was worked both from tunnels and a shaft. The tunnels were driven
from cliffs along the Coal Mine Rivulet, where the coal outcrops. The shaft was
put in to the east of the tunnel mouth as the workings progressed, but was not
deep, being only 40 feet to the coal. Headings were driven off the main tunnel
at intervals of 30 yards and at a distance of 12 feet they were opened out to right
and left, thus leaving a pillar of coal 12 feet wide along both sides of the tunnel.

(¢) Quality of Coal.—The seam worked in the mine was the ‘‘ 2-ft.”’ seam.
No samples were obtainable owing to the absence of outerops, and the impossi-
bility of entering the long-abandoned workings.

The following are some old analyses of Jerusalem coals from this seam: —

— ] 11. IIT.

IVBREE . . coiviens. s oo vssn s BUBER: Ton s iimes sisinni sbdam o
Volatile hydro-carbons ..........cccoenviviiiniiianns
£ T T TR e S et - ok B g

1O O =
T NI
© & oo

=
. S88.
T om o

Rl oo o i e s s s - 19-22
Sulphur .. & 1:12
Carbon........ 6817
Hydrogen .....c.occccniciiininnicinns s 3-97
NitToges =y S RN ] 1-62
L5 o T B R R R B 5-90

1. “ Analysis of Tasmanian Coal,” by H. T. de la Beche.
Report of Lieutenant Governor, 1849.
Johnston's ¢ Geology of Tasmania,” p 201.
1i. and II1. “Geology of Tasmania,"”” by R. M. Johnston, p. 200.

The method of obtaining the above samples is not given, and they are pro-
bably in the nature of ‘‘ grab '’ samples, and not absolutely representative. These
analyses prove the coal to be similar to other Tasmanian coals, with an ash content
of 20 per cent. and over, a fairly high fixed carbon, and low volatile combustible
matter content.

(%) J. Milligan : Proc. Royal Bociety, Van Diemen’s Land, 1849.
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The coal is said to have been a good burning coal, and was used on the railway
for steam-raising purposes, and also for household and general purposes.

(d) Production.—Considerable quantities of coal must have been produced
from this mine, but no records are available. All the mine records were burnt in
a fire which destroyed the mine office, and no official records exist.

(e) Quantity of Coal Available.—The seam worked was the ‘“ 2-ft.”’ one, which
is 2 feet 6 inches thick in the cliff section, and gradually thinned out to the east
to 9 inches in thickness, so no workable reserve exists in that direction. A reserve
of coal may exist to the north of the workings, but it will depend as to whether the
seam has been faulted along the diabase dyke which occurs in that direction.

As regards other seams, one workable seam at least has been proved to exist
by a bore.(*') It is 33 inches thick, and occurs 55 feet below the ‘“ 2-ft."" seam.
No further seams exist to 210 feet below the surface, but others may possibly exist
below that depth. .

Owing to the uncertainty of the extension of the seams and the absence
of mine plans, no estimation of the quantity of coal available can be given. Fur-
ther, the property as a coal mine does not now exist, and is included under the
*‘ Unleased Coal-bearing Area,’’ described below.

G.—Unleased Coal-bearing Area.
(1)—Total Area.

There is an area of about 2 square miles of coal-bearing felspathic sandstones
oceurring along the Wallaby and the Coal Mine Rivulets.

(2)—Number of Seams.

The number of seams existing in the Colebrook Area has been fully discussed
above(**) In the vicinity of the township three seams are known to exist, but
of these only two may be considered as workable seams. These two seams are the
No. 2 and No. 3 seams of the Government bore.(**) In the Coal Mine Rivulet por-
tion of the area, it has been seen that there are probably six seams, four of which
have a thickness of 2 feet or more, and which may prove to be workable seams.

(3)—Quality of Coal.

The quality of the coal in the Wallaby Rivulet area will be the same as that
discussed under the Tasma Coal Mine.(**) This will also apply to these seams in
their extension into the Coal Mine Rivulet area, if such extension exists, Of the
other seams in the Coal Mine Rivulet area the quality of the ‘‘ 2-foot '’ seam has
been discussed above, under ‘‘ The Jerusalem Coal Mine."’(**)

The remaining seams outerop in only a few places, and under such conditions
that representative sampling was impossible.

(4)—Quantity of Coal Available.

Along the Wallaby Rivulet.—The seams known to occur in the Tasma Coal
Mine should extend over, approximately, 1 square mile outside this property.
The No. 2 seam contains 2 feet 6 inches of coal, and the No. 3 seam 2 feet 3 inches,

(*) C. Gould : Coal Bouth of Oatlands, 1869.
(*) Page 185 et seq.

(5) Secretary for Mines Report, 1891-1892.
() Page 1R9.

(%) Page 190.
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making a total of 4 feet 9 inches. This will make the quantity of coal available equal
to 640 x 4§ x 1200, or 3,648,000 tons.

Along the Coal Mine Rivulet.—With the data available no reliable estimate
of the quantity of coal available in this portion of the area can be given.

(2)—THE RicHMOND AREA.

A.—Location and Extent.
This area is situated around the township of Richmond, near the mouth of

the Coal River. The extent of the area is not ascertainable, as the coal-bearing
strata are almost completely covered by Tertiary sediments and basalt.

. B.—Access.

Richmond can be reached by good roads from Campania (a distance of 5 miles),
on the main Hobart to Launceston railway, and Bellerive and Risdon (both con-
nected by ferry with the Hobart side of the Derwent).

C.—Previous Reports.

Count P. E. Strzelecki: Physical Description of New South Wales and
Van Diemen’s Land. 1845,

J. Milligan: Papers and Proceedings of the Royal Society of Van Die-
men’s Land—Reports on the Coal Basins of Van Diemen’s Land,
Richmond, and Jerusalem. 1849.

C. Gould: Coal South of Oatlands. 1869.

R. M. Johnston, F.L.S.: Geology of Tasmania. 1888.

D.—Topography.
(1)—General Description.

This district is occupied by the mouth of the Coal River, with its open valley
about a mile wide, and bounded on the east and west by hills rising to 600 feet
above sea-level.

(2)—-Relation to Mining.

Any mining operations carried out will be on the level low-lying country, and
will be conducted by means of shafts. Considerable amounts of water will also have
to be dealt with.

E.—Geology.
(1)—Geological Map.
A geological map of the area is given in the accompanying Plate XXV.

(2)—The Permo-Carboniferous—Trias-Jura Section.

The section exposed in this area comprises Permo-Carboniferous strata, and
the lower sandstone and the felspathic sandstone series of the Trias-Jura strata.
About 500 feet of the lower sandstone series overlie the Permo-Carboniferous strata,
The felspathic sandstone series are faulted down against the Permo-Carboniferous
strata, and about 100 feet of them are visible, but 500 feet are revealed by boring.

(3)—The Mode of Ocourrence of the Diabase.

The diabase in this area occurs in the form of large dyke-like masses, which
form the hills on both sides of the Coal River. '



193

(4)—Structure.

(a) Faults.—A large north-west—south-east fault runs roughly parallel to the
hills on the western side of the Coal River. The downthrow is to the north-east,
and is at least 500 feet in amount, bringing the felspathic sandstones down to the
level of the Permo-Carboniferous strata.

(b) Dip of the Coal Seams.—The coal seams and containing felspathic sand-
stones exposed in the Coal River dip west at 15 degrees to 20 degrees.

(5)—The Coal Seams Represented in the Area.

The short section of felspathic sandstones along the Coal River exposes two
coal seams. The lower one is 9 inches thick, but peters out in the cliff sectior.
The other seam is about 2 feet thick, and is 40 feet above the lower. A bore (*%)
wag put down about 30 yards west of the old filled-in shaft, which was used to work
the above 2-feet seam, and gave the following section :-—

Coahipndabindels. (... iraid e b comeldebibeat s 1' 4" at 276/
LTS T e e g R S 1' B} at 253" 47
Coaliwith 887 elod! | oiisbic (e ske’ s ams in 2 3" at 436" 2"

The 1 foot 4 inch seam corresponds to the 2-feet seam exposed in the river,
while the other two seams occur at a lower position in the series, and do not out-
crop. Thus there are three seams of the above thicknesses respectively represented
in this field.

F.—The Mining Properties.

No mining properties now exist in the area, and all the land is held freehold.
Mining operations were carried out on a small scale prior to 1849, but have not
been renewed since. These operations were carried out to the east of the township
of Richmond, where the coal outcrops along the Coal River. It is stated (57) that
‘“ the coal has been worked by a drift (tunnel) carried from the water’s edge into
the steep face of the river’s bank, obliquely to the line of dip; but the works have
long been abandoned, in consequence of their having been inundated from the
river during a flood . . . An attempt has been made to win the coal by sink-
ing a shaft a few yards from the margin of the river; but, from failure of means
or enterprise on the part of the projector, it has fallen short of success.”

G.—Unleased C'oal-bearing Area.
(1)—Total Area.

This is difficult to estimate owing to the geological structure of the area. The
felspathic sandstones which contain the coal seams outerop only over a 150-yards
section in the Coal River. To the east they are cut off by diabase. The basalt
dyke has not cut off these sandstones, as they extend southwards from it until
hidden by Tertiary strata. To the west and north small patches of diabase out-
crop, and represent small dykes. What effect these have had on the felspathic
sandstones cannot be determined, as beyond these dykes the surface is completely
occupied by Tertiary strata. The main fault in the area occurs between a half and
three-quarters of a mile to the west of the small area of outcrop dealt with
above, and the felspathic sandstones may extend below the Tertiary strata over
this distance. To the north and south of Richmond Tertiary strata and basalt
cover the entire surface. Thus no estimate can be given of the coal-bearing area
in this vicinity.

(%) See page 194.
(") J. Milligan : Proec. Royal Society, Van Diemen’s Land, 1849
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(2)—Number of Seams.
As seen above,(°*) three seams are present in this area.

(3)—Quality of Coal.

The 2-ft. seam is the only ome that outerops, and as its outcrop is subject to
the action of tidal water, and is much decomposed, no representative sampling to
determine its quality could be undertaken. It is stated (**) that the coal ‘‘ has the
property of great durability as a fuel; burning without flame, and emitting but
little smoke. The mineral when newly broken has a shining lustre, and a greyish-
black colour, and is compact; but it does not weather well, frittering down into
a gritty powder.”” Thus it appears that this coal was of the type familiar in some
of the Tasmanian mines, with a high ash and fixed carbon contact, and a very low
content of volatile hydrocarbons.

(4)—Quantity of Coal Available.

. With the very limited data available no estimation of the quantity of coal can
be given.

Strata passed through in boring for coal at Richmond.(*") : —

Strata. Thickness. Total Depth.
ft. . ft. in.
Surface ShAft .......c.coisecosnisainass ssaseeramessssuasinnaiitaassiasnnis 23 0 23 0
Grey clod and shale .. ... 4 5 D §
Oonl and Shale  ....occceeiiiieviimiviisiariiaiimmes sas s 1 4 28| 19
Grey clod and sandstone 34 3 8, 19
Grey sandstone, showing black and grey clods, decayed
wood, and coul streaks 190 4 258 4
Coal and shale .......ocecevniien 1 8% 256 0%
Black clod, showing coal Streaks ........ccoimimmmmiereiesiinnen.e 7 2 262 21
Grey sandstone, showing decayed wood and coul streaks ...... 121 13 383 4
Grey sandstone, showing black and grey clod and streaks of
Black Rhale covcii. . ciinieisssincosssstaninmsnninssise sabsaiibuiia anassess 52 10 436 2
7, 54 T A S S S R R T
Grey clod ...ooeicisienenninn ; 0 34 1 437 114
e R e e g g - 53 488 B
Black and grey clod and sandstone .. ..o 38 5 471 10
Grey SANASEONE .....ccceiiiiiiiiiiisirmmm s e 28 2 ‘ 500 0
(*) Page 193.

(%) J. Milligan : Proc. Royal Society, Van Diemen’s Land, 1849, page 68.
(%) Report of Seeretary for Mines, 1888-188Y.
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Chapter XI.

THE BAGDAD - KEMPTON COALFIELD.

Felspathic sandstones outerop over a considerable proportion of the surface of
the country between Bagdad and Kempton, but very few outcrops of coal are known.
One seam is exposed in a railway cutting 1} miles south-south-east of Dysart.
It is 22 inches thick, and dips to the west at 10 degrees, and occurs within a bed
of mudstones interbedded with the felspathic sandstones. The mudstones forming
the roof of the seam are crowded with fossil plants, Cladophlebis anstralis and
Pheenicopsis elongatus being the predominating forms. The outercp coal was
sampled, and gave the following result on analysis: —

. gaes T
Moisture, Volatile Fixeq Ash. | Sulphur.

Hydro-carbous, | Carbon.

Reg:No. 81705 1846 2374 23'86‘ 33‘94! 032

The moisture content is high, due to the sample being taken from the outerop
coal. The ash content is high, and proves the coal to be of poor quality.

Another outerop occurs about half a mile to the north-west n another cutting.
This seam is not so thick as the above, and probably represents a seam higher in
the series.

The area occupied by these seams is small. Normal sandstones of the lower
sandstone series occur to the immediate west of the felspathic sandstones, and a
fault with a downthrow to the east of at least 500 feet forms the boundary of the
coal in that direction.

Outerops of coal and carbonaceous shale have been reported around Kempton

and to the north of Melton Mowbray, but the seams are very thin and generally
of poor quality.




Chapter XII.

MIKE HOWE’'S MARSH COALFIELD.

A.—Location and Extent.

This area is situated at Mike Howe's Marsh, which occurs along the Black-
man’s River 4 miles south-east of Lake Crescent.

There are 10 square miles of Trias-Jura sandstones in this area, but the occur-
rence of coal is probably restricted to the marsh itself.

B.—Access.

This area is reached by means of the main road from Oatlands to Interlaken,
Oatlands being on the main Hobart to Launceston road, and the terminus of a
4-mile branch line from the Hobart to Launceston railway.

C.—Previous Reports.

W. H. Twelvetrees: Report on Country on the East Shore of Lake Sorell and
on a Discovery of Coal near Oatlands.

D.—Topography.
(1)-—General Deseription.

The Blackman's River flows through the area and has built up an extensive
alluvial flat at an elevation of 2000 feet above sea-level, forming the marsh by
which the area is named. The country to the north-west of the river rises steeply
to the level of the Central Platean (3000 feet). South-east of the river Mike
Howe’s Lookout and Flat-top rise to 2600 feet, but the saddle between them does
not exceed 2200 feet above sea-level.

(2)—Relation to Mining.

The coal-bearing area corresponds roughly with that of the marsh, and mining
operations would have to be carried out by means of vertical or inclined shafts.
Considerable quantities of water would have to be contended with in the workings

under the marsh.
E.—Geology-

(1)—Geological Map.
A geological map of the area is shown in Plate XXIX.

(2)—The Permo-Carboniferous—Trias-Jura Section

The section exposed in this area consists of 400 feet of Trias-Jura sandstones,
but whether of the Lower or Upper Sandstone Series cannot be determined.

(3)—The Mode of Occurrence of the Diabase.
The diabase in this area occurs in the form of large intrusive masses, that on
the north-west of the river being part of the main mass of the Central Plateau.
(4)—Structure.

(a) Faults.—No faults have been detected so far in this area.
(b) Dip of the Coal Seams.—The coal seams are reported to be dipping north-
west at angles of 10 to 25 degrees
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(5)—The Coal Seams Represented in the Area.

Probably two seams are represented by outcrops in this area in association
with the normal sandstones. This association is unusual, and the seams cannot be
correlated with those of other areas.

F.—The Mining Properties.

No coal-mining leases have been taken up, and all the land is held as freehold.
Except for the few pits put in on the outcrops, no work has been carried out in
this area.

G.—Unleased Coal-bearing Area.

(1)—Total Area.

The total coal-bearing area will correspond approximately with that of the
marsh, and cover an area of 1 square mile.

(2)—Number of Seams.

+  Judging by the very limited number of outcrops it is probable.that two seams
exist in this area.

(3)—Quality of Coal.

Owing to the pits having been filled with water and fallen in, no sampling
could be carried out, and the following assays are taken from the previous
report(*!) : —

|
| The Brightest Piecos l

Constituents, from the Saturated Somowbat Drler
Walls Bllllplal.
2 AR ST | —
| Per cent. Per cent.
ORI s s namiin g dva e e o 254 8-4
Volatile hydrocarbons sl 20-2 18°4
Fixed carbon............. R 334 624
BB g (e AR & 210 10-8

The report adds: ‘‘ If the latter assay be taken as a guide, the coal would
appear to be a strong one, capable of giving out a good heat, but of no use for
making coke, as no coke was found in either assay. The fixed carbon is high enough
and the ash low enough in the latter sample to make the coal suitable for steam
purposes; but to be sure of this the iron and sulphur contents would require deter-
mining.”’

(4)—Quantity of Coal Available.

The amount of data in connection with this area is so small that a reliable
estimation of quantity of coal is impossible.

Systematic boring of the area should be a preliminary step before any mining
is attempted, in order to ascertain not only the area and number of seams but also
the quality.

Assuming the 3 ft. 6 in. seam extends under the marsh, the amount of coal
available will be 2,688,000 tons. The thickness of the other seam is not known,
and no estimation of quantity is possible.

(*) W. H. Twelvetrees: Report on Country on the East Shore of Lake Boreil, andon a Diseﬁvéry of
Coal near Oatlands. .
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Chapter XIII.

THE YORK PLAINS COALFIELD.
A.—Location and Fxtent.

This district is located around York Plains in the Midlands, and is situated
about half-way between Hobart and Launceston.
The extent of possible coal-bearing area is approximately 20 square miles.

B.—Access.

Access to the district is readily obtained, York Plains being on the Main Line
Hobart to Launceston Railway. Further, the Main-road from Hobart to Laun-
ceston passes within 2 miles of the district, and a good branch road passes through

the area.

C.—Previous Reports.

C. Gould: * Coal South of Oatlands,” 1869.
R. M. Johnston: ‘‘ Geology of Tasmania,’”’ 1888.

D.—Topography.
(1)—General Description.

The district is generally one of low relief, due to denudation of the soft Trias-
Jura strata. The York Rivulet and the headwaters of Kitty's Rivulet drain the
area, and have produced much flat country at an elevation of about 1000 feet above
the sea. The Mt. Pleasant (1800 feet)-Handsome Sugarloaf (1600 feet) ridge forms
the divide between the two systems. Vincent’s Hill (2000 feet). Joe Wright's
Sugarloaf (1800 feet). and Coal Mine Hill (1800 feet) occur to the west of the
area, while Mt. Seymour (2400 feet) oceur to the south, Murderer’s Tier (2000
feet) to the south-east, and the Eastern Spur (1800 feet) to the north of the area.

(2)—Relation to Mining.

Mining operations are greatly facilitated when the seams occur on hilly country,
as at Coal Mine Hill, and mining can be earried out by means of adits, thus
simplifying haulage and drainage. The more level country may prove to be coal-
bearing, and in this case mining would have to be carried out by shafts, and more
costly haulage and pumping arrangements would be required

E.—eology.
(1)--Geological Map.
A geological map of the area is given in the accompanying Plate XXX.

(2)—The Permo-Carboniferons—Trias-Jura Section.

The section of these strata exposed consists of 400 to 500 feet of the felspathic
sandstone series of the Trias-Jura strata.
South of the area these overlie at least 600 feet of the lower sandstone series.

(3)—The Mode of Occurrence of the Diabase.

The general mode of occurrence of the diabase is in the form of large dyke-
like masses. Onme narrow dyke, averaging 8 to 10 feet in width, can be traced from
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the north side of Coal Mine Hill in a general south-south-easterly direction for a
distance of 3 miles towards Nala. The diabase capping Mt. Pleasant occurs in the
form of a sill overlying felspathic sandstones. - :

(4)—Structure.

(@) Faults.—A very definite fault is visible on the north side of Coal Mine
Hill, felspathic sandstones occurring to the west and normal sandstones to the east.
This fault has a general north-north-west to south-south-east direction. The down-
throw is to the west, and has a magnitude of at least 250 feet. This fault probably
extends southwards from the Coal Mine Hill, but cannot be detected, as the fel-
spathic sandstones have been denuded off the underlying sandstones, leaving similar
rock-types on both sides of the fault. The direction of the continuation of this
fault would be parallel to, if not actually along, the line of the narrow dyke described
above.

Another fault occurs along the valley of the York Rivulet, where felspathic
sandstones and normal sandstones oceur at the same elevations. The downthrow
is to the east and must exceed 350 feet. This fault has a general north-north-west
to south-south-easterly direction, but its actual direction or location cannot be
ascertained, due to a covering of alluvium.

A further fault occurs about half a mile north-west of Nala, where it has
intersected the narrow diabase dyke described above. The dyke has been cut off
and ‘‘ heaved '’ about 30 feet to the north-east. The fault has a north-east to
south-west direction, and the downthrow is probably to the south-east.

(b) Dip of Coal Seams.—The strata generally appear to be horizontally bedded,
but there is a slight dip of the strata to the north, sometimes amounting to 5 degrees.
The coal seams in the York Plains Mine dip to the north-east at 2 degrees.

(5)—The Coal Seams Represented in the Area.

Coal outerops in only a few localities in this area, and the number of seams
present is small. Two seams outerop on the southern side of Coal Mine Hill, with
a thickness of about 50 feet of strata between them. The lower seam is 3 feet
2 inches thick at the present workings, and has a floor of clay and a roof of bluish
felspathic sandstones. The upper seam is reported to be 4 feet thick, and to have
shales and clays both under and over it. These seams occur a short distance above
the base of the felspathic sandstone series.

Coal is reported(®*) to outerop in the York Rivulet, about 14 miles north-east
of Coal Mine Hill, and the seam stated to be at least 15 inches thick. This outerop
is about 200 feet below those on Coal Mine Hill, and a faulted area of normal
sandstones occur between them. This seam either represents the upper seam on
Coal Mine Hill or else a seam above the latter and not outcropping on the hill.

The only other known outerop in the distriect occurs in the cutting of the York
Plains-Eastwood road, where it passes over the saddle to the south of Mt. Pleasant.
This seam is 12 to 15 inches thick, and oeccurs in a series of clays and mudstones.
Tt occurs at an elevation of 100 feet above those on Coal Mine Hill and 300 feet
above that in the York Rivulet, and probably represents a seam about 300 feet
higher in the felspathic sandstone series than those on Coal Mine Hill.

F.—The Mining Properties.
(1)—The York Plains Coal Mine.

(a) Number and Area of Leases.—This mine is situated on freehold property
belonging to the family of the late J. C. Gregg.

(™) C. Gould : Coal South of Oatlands, 1869,
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(b) Extent and Method of Mining Operations.—Mining has been carried out
on a small scale only, owing to the limited market for the coal. Numerous adits
have been driven into the hill along the south and south-east sides. Mining has been
carried out from each of these in turn by a long-wall system until water trouble is
met with, due to the beds dipping into the hill. Another adit is started to the
east and worked as before, and helps to unwater the old workings, which will be
werked again later on.

(¢) Quality of Coal.—The seam being worked at present is a 3 ft. to 3 ft.
6 in. seam, with a floor of soft clay and a roof of felspathic sandstone. This seam
was sampled and the analyses are given below. Another seam, about 4 feet thick,
outerops 50 feet higher up the hill, but is not worked now. An old analysis(®*) of
this coal is given below.

Analysis of York Plains Coal.

Constituents, L ‘ 1L 111.
Wb e I (3120 & B0 B AL 1-80 1 1°19 1-70
Volatile hydrocarbons 13-28 | 1356 15°80
Fixed curbon . 5732 60-74 56-80
7 2760 24°52 25-70
BRIPIAT it iniin v asd seben b Thisinonsiid mosbhtibassssi 0-46 ‘ 0°-48 —

I. Reg. No. 519, Lower Seam : 3ft. 2in. lhE 7\;iih ;in;;im clay band near centre. Analysis by
W. D. Reid.
I1. Reg. No. 520, Lower Seam : 3ft. 2in. thick, with the clay band removed, Represents maximum
purity and present output., Analysis by W. D. Reid.
111. Upper Seamn : 4ft. thick. Analysis by Ward.

These analyses prove the two seams to be of much the same composition. The
ash content (approximately 25 per cent.) is high and detrimental to the quality
of the coal. The fixed carbon ccntent is high compared with the volatile matter,
being about 4} to 1. In appearance the coal is a bright, hard-looking, banded
variety, suggestive of a much better quality than indicated by the analysis. It
burns with a small, clean flame, and while of little use for steam-raising pur-
purposes, it has a special use in breweries for the drying of hops, owing to the
cleanliness with which it burns.

(d) Production.—Small quantities of coal were produced prior to 1902, but
only incomplete records are available. Complete records(®*) exist from the year
1902 until that of 1919, and show a total production of 9489 tons for the 18 years,
or an average annual production of about 527 tons. The maximum production was
reached in 1914, with 847 tons, but decreased to 219 in 1917, though it is increasing
since then.

(€) Quantity of Coal Available—With the data availabl: any reliable estima-
tion of the quantity of coal is impossible.

The coal has been sought for on the north side of the hill, but has not been
located. The prospecting shafts have been sunk to shallow depths only, and it is
likely that the dip of the seams (if not faulted) carry them below these shafts.
Whether the seams have been affected by the diabase and basalt which occur on the
hill, or by faults other than those described above, cannot be determined. Providing
the seams extend throughout the faulted block of felspathic sandstones and exist
north of the hill, the quantities of coal available on the property would be—

Upper Seam—4 feet coal over 40 acres = 192,000 tons.
Lower Seam—3 feet coal over 40 acres = 144,000 tons.

(®) R. M. Johnston : Geology of Tasmania, 1888. Page 183,
(%) Reports of Secretary for Mines.
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G.—Unleased Coal-bearing Area.
(1)—Total Area.

About 20 square miles of probable coal-bearing strata (felspathic sandstones)
exists in the York Plains district.

(2)—Number of Seams.

Apart from a very small area north-west of Coal Mine Hill which may contain
the two seams known on this hill, no information can be given as to the number
of seams present. Coal outcrops in only two other places, and these have been
discussed above.(%%)

(3)—Quality of Coal.

No representative sampling was possible, and no previous analyses exist, so
the discussion of quality is impossible. The coal in any extension of the seams of
the Coal Mine Hill to the north-west can be taken of similar quality te that given
for these seams. ]

(4)—Quantity of Coal Available.

With the very small amount of data available no estimation of the quantity
of coal is possible. Provided that the two seams which occur at the base of the
felspathic sandstones on Coal Mine Hill occur throughout the district where
felspathic sandstones outcrop, then considerable quantities of coal exist. Before an
attempt is made to exploit such areas a systematic drilling campaign should be
undertaken to determine the existence, thickness, number, and quality of the seams.

(%) E.—(5) The Coal Seams Represented in the Field. Page 199.




Chapter XI1V.

THE AVOCA COALFIELD.

(1)—Mr. CHRISTIE AREA.
A.—Location and Extent.

Mt. Christie coal area lies 5 miles northward from Avoca, the only organised
settlement in the district. Avoca is situated at the point of tonfluence of St. Paul
and fouth Esk rivers, and is 52 miles by rail from Launceston, the chief port and
centre of population in the northern part of the State.

This coal area includes the Mt. Christie Mine lease and parts of Buena Vista and
Brambletye estates, amounting in all to 12,000 acres.

B.—Access.

The present way of approach to the Mt. Christie Mine is along the Story Creek
road for 3 miles, then along the comparatively steep Mt. Rex branch-road for 2
miles. From Avoca the foundation of the foad to the turn-off is solid, and the
grades are easy, there being a rise of only 275 feet in 3 miles, thence the ascent is
over 700 feet in 2 miles, and the road 1s in a bad state of repair. A much better
route is available :é: the valley of Tommy Creek, along the banks of which a tram-
way survey was made a few years a§o.

The mine openings in the valley of Buffalo Brook are more easily accessible
from Hanleth railway-station.

'C.—Previous Reports.

The occurrence of coal in this district was noticed by A. Montgomery,(**) and
was referred to casually by him in a report on the Ben Lomond district submitted to
the Secretary for Mines in 1892. In the year 1901 G. A. Waller (*") visited the
district in order to investigate the tin deposits, and in a report compiled by him
mentions the occurrence of coal measures in the valley of Gipps Creek and on the
south-east flank of Ben Lomond. Apparently the main outcrops of coal were
unknown to these investigators, for the first official record of the Mt .Christie and
Buena Vista seams was made by W. H. Twelvetrees(**) in 1905. In this work
detailed descriptions were given of the outerops near the main tunnel, and references
were made also to some inaccessible workings in the neighbourhood.

D.—Topography.
(1)—General Description.

The development of the physiographic features in this terrain began in the
late Mesozoic or in the early Tertiary, and has continued without serious inter-
ruption to the present time. During the long intervening period the main drainage
channels occupied by the South Esk and St. Paul rivers have been developed. These
master streams, to which all the drainage is tributary, even in the late
Tertiary, had reached base level, and, following a long period of relative
stability, had by lateral erosion extended their valleys 1 to 3 miles. In

(%) Montgomery, A.: Report on the Ben Lomond Districr, 1802, Secretary for Mines Report, [891-
1892,
(") Waller, G. A.: Report on the Tin Mining District of Ben Lomond. Secretary for Mines Report,
1900-1901. .

(**) Twelvetrees, W. H.: On Coal at Mount Rex. Secretary for Mines Report, 1905- 1900,
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the lower part of the minor streams the valleys are wide and the flood-
plains are well developed, as in the master stream valleys. The two master streams
fed largely by surface run-off, have extreme and rapid fluctuations in height. The
subsidence of the land surface in the late Tertiary led to the deposition of the sedi-
ments, 50 to 70 feet thick, now occupying the old flood-plains of the broad valleys.

Over these sediments in the valleys of both streams basaltic lava flowed from
‘the probable volcanic crater of 8t. Paul Dome. Sections of this lava resting on
Tertiary sediments are well exposed in the banks and beds of both streams, and
remnants of this once extensive flow are scattered here and there over the flood-
plains. A subsequent uplift of the region rejuvenated the sluggish streams, which
are now actively engaged in cutting through their old beds.

These principal valleys are due not so much to tectonic movements as to erosion.
Thus their courses have been conditioned by the presence of sedimentary rocks and
by the great buttresses of diabase to the south. However, although the great fault
lines are nearly at right angles to these valleys and the strike of the strata is
«cbliquely inclined thereto, there is evidence of subsidence, due to transverse faulting
on a comparatively small scale, along a south-west tectonic line.

Flowing into the master streams are numerous mountain torrents, which have
<carved sharply-incised valleys in the softer formations. It is noteworthy that these
streamns follow, as a rule, lines of contact between sedimentary and igneous rocks.
“The igneous rocks, and diabase in particular, forming strong bulwarks against
erosion, stand out prominently as residual bluffs and mountains. The resultant
topography of this area is one of extremely high relief.

The vertical range between the tops of the highest mountains and the floors of
the lowest valleys is over 4000 feet, the highest part (Ben Lomond) being in the
northern end of the area. Thus, it will be seen that the area, viewed as a whole,
:slopes south-eastward toward the sea. As a rule the highest mountains are crowned
with igneous rocks, from which the sedimentary rocks have been denuded.

In the northern part of the coalfield Ben Lomond (5160 feet above sea-level)
presents bold escarpments of colummnar diabase hundreds of feet high. All round
this great mountain mass a deep talus of diabase covering the soft underlying sedi-
mentary rocks protects them from continuous disintegration and removal. Glacia-
tion has had little effect upen the configuration of the country south of Ben Lomond.

(2)—Relation to Mining.

The deep dissection of the coal-bearing formations by the South Esk and St.
Paul rivers, in addition to the action of their tributary streams, has laid bare the
productive measures, and outcrops can be traced without great difficulty along the
valley sides. In addition to this advantage in exploration, nearly all the seams can
be worked by means of adits or by dip-tunnels.

The main lines of transport follow the valleys of the major streams, and the
subsidiary lines follow the tributaries. Thus the topographic features are such that
.all the coal seams are comparatively easy of access and can be worked economically.

E.—Geology.
(1)—Geological Map.

On the geological map the physical features of the area and the relationship
‘between the several formations, both igneous and sedimentary, occurring there are
-clearly shown, In order to convey an accurate idea of the geology of this area an
-explanatory sketch will be given of the formation of the several rock masses occupy-
ing the surface.

The oldest rocks exposed to view are the Cambro-Ordovician slates and sand-
stones cropping out in the eastern and north-eastern parts of the field. These rocks
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are tilted at high angles, and, as a rule, have a south-westerly dip. Intruding them
are the great dykes of granite and granite-porphyry of Devonian age, from which the-
tinstone and wolfram deposits found here have been derived. The granitic rocks
solidified under a massive covering of Cambro-Ordovician slates and sandstones,
but during the Devonian these latter were largely removed by erosion, and now only
small areas of these sedimentary rocks are exposed at surface.

Following the gradual subsidence of the land surface, the Permo-Carboniferous.
strata were laid down on the uneven floor of the eroded granite and slate. (It is not
uncommon to find at the base of this system in one place conglomerates and grits
occupying old Devonian valleys, while in others, at a higher elevation, the basal
member consists of siliceous sandstones.) There followed a very long period of
almost continuous sedimentation, during which the Permo-Carboniferous and Trias-
Jura strata were laid down. These formations were disturbed, uplifted, and dis-
located by the intrusion of diabase at the end of the Mesozoic era, and the coal beds
in them were greatly affected by the heat emanating from this intrusive igneous
rock.

During the early Tertiary another eycle of erosion was introduced, and great
masses of the younger tocks, especially the sedimentary strata, were remcved,
exposing again the old Devonian granites and Cambro-Ordovician slates. Into the
bread vallevs of South Esk and St. Paul rivers basaltic lava was poured from the
probably voleanic crater of St. Paul Dome. Scoriaceous and vesicular varieties and
basalt of hard, dense texture are found in large masses resting on river drifts on the
plains west of Avoca.

(2)—The Permo-Carboniferous—Trias-Jura Section.

Owing largely to the intense erosion that has prevailed since the close of the
Mesozoic era, these formations have been greatly reduced, and complete sections:
are nowhere available for examination. The Trias-Jura coal measures in particular
have been almost completely removed in some areas, and in others only remnants:
of this once extensive formation remain. Where they are covered with diabase
sheets, and where that protective covering has only recently been removed, fairly
complete sections of the felspathic and Ross members are found.

On the south-east side of Ben Lomond, near the source of Story Creek, Trias-
Jura strata containing coal-beds are found clinging to the mountain sides at an
elevation of 3800 feet above sea-level. The base of this formation cannot be seen,
owing to the deep talus of diabase boulders, but apparently it rests directly on Permo-
Carboniferous strata, because pieces of limestone of that age were found nearby, and’
again strata of the latter formation occur over a very large area to the southward.
Three miles westward from this outerop is Dean and Davis’ section, in Rodway and
Talus Creek valleys. Here, again, at a very high altitude, the Trias-Jura productive
measures occur, and are protected by the massive buttresses of diabase surrounding
them. In the valley of Gipps Creek, at an elevaticn of only 1400 feet, the fels-
pathic sandstones that contain the coal-beds appear to abut against a great wall of
diabase, but probably pass beneath it. These sandstones are exposed in steep:
cliffs rising over 200 feet above the level of the creek, on the western side of which
horizontal strata of Permo-Carboniferous age occur. These latter resting on a
granite base rise to an altitude of 2800 feet, showing that the strata on the west.
side of the creek have been displaced downwards over 2000 feet to the south-
westward. :

From an economic viewpoint the most important body of Trias-Jura strata
lies to the westward of McGintie Tier. Here both the Felspathic and Ross members:
are exposed, the former, as determined by boring, being over 400 feet thick, and
the latter about 300 feet thick. They rest directly on coarse siliceous sandstone of
Permo-Carboniferous age, and are overlain in places by a sill of diabase.
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There is a decided local change in the composition of the beds comprising the
Permo-Carboniferous formation, as illustrated by the following section (measured
from the base upward) observed at the southern end of Mt. Christie: —

Feet.
Granitic mudstones ... ... ... ... ... ... ... -
Siliceous sandstone ... ... .. Thppims | 60
Grits containing gramtxc material . ... 40
Arkose . . 25
Shale, ye].low to gtay 18
Sandstones, hard, alhceons 140

A complete section is not available here, nor can the transition beds be observed
owing to the deep talus covering.

(3)—The Mode of Occurrence of the Diabase.

The sclution of the problem relating to the form of intrusion of the diabase
is of very great economic importance. Although a complete interpretation of the
evidence obtained here cannot be given, the indications are that the sill form of
intrusion is general. Consider, for instance, the mass of diabase between the Mt.
Christie Mine and Bonney Plains. This body occupies the higher levels and is com-
pletely surrounded by Trias-Jura coal measures. On the east side the strata dip
underneath the diabase to the south-west, and on the west side they dip away from
the diabase in the same direction, and, apparently, are undisturbed.

At the upper end of a valley leading eastward from Bonney Plains diabase
forms the roof of a coal seam exposed in a dip-tunnel driven about 100 feet into
the hill. Nearly 3 miles due south of this point, and 500 feet lower, the same
seam is exposed again on the other side of the diabase-capped hill, and at various
points round the hill the ccal seam crops out. Again, on the opposite side of
Bonney Plains, seams of coal oceur dipping south-westward underneath the igneous
rock. From this evidence 1t appears certain that in some cases at least the diabase
«oceurs in the form of a sill.

Another point worthy of menticn in this connection is that round the floor of
the diabase mass the sedimentary rock stands out in broad, flat ledges, indicating the
base of a sill. While admitting the decisive proof of sill structure here, it must
be borne in mind that the sills are not regular. The invasion of diabase from one
Lorizon in the sedimentaries to another is not an uncommon feature, and doubtless
there are many dykes through the strata connecting the covering mass with its source
below. The structure has been complicated by this intrusion of the diabase at two
horizons.

Ben Lomond, 5160 feet above sea-level and 1500 feet above the Permo-Car-
boniferous strata at its base, is another great irregular sill-like mass. The continuity
of the sedimentary rocks has been interrupted by this intrusive body. Apparently
the great sill was intruded into the upper members of the Permo-Carboniferous
formation, and either upturned or broke through the coal-bearing Trias-Jura strata,
remnants of which, carried up by the igneous material, are found high on the
eastern flanks of the mountain, and on the western side they are completely sur-
rounded by diabase.

(4)—Structure.

(a) Faults.—Passing through the centre of this district is one of the great
structural faults of the island. On this expedition the fault-line was examined
from the western fall of Ben Lomond to the Royal George Mine in the valley of
8t. Paul River, a distance of 20 miles. It follows the granite contact all the way,
and probably it is identical with the fault in this relation observed by H. G. W.
Keid in the vicinity of Swansea, as shown on the special fault map (Plate IV.).
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The direction of displacement is south-westward, and the amount is between 1500
and 2000 feet. This great fault, resulting directly from the intrusion of the diabase,
has caused the general south-westerly tilting of the coal measures. Since then there-
have been no serious disturbances in this area.

Minor faulting, affecting the coal-bearing strata and interfering with develop-
ment of the mines, has been considerable. In the main tunnel of Mt. Christie Mine
the felspathic sandstones containing the coal-beds have been faulted down, and
indurated grey shales show in the end of the workings. It is impossible to deter-
mine the extent of the displacements owing to the massive character of the sand-
stone and the absence of other members from which measurements could be taken,
but it is in the vicinity of 60 feet. This movement has affected the coal-bearing rock
so much that no further advancement can be made with advantage in this tunnel.
There are indications of minor faulting in several places on Buena Vista coal area,
the most important being one passing between the Mt. Christie Mine and Stevenson’s:
workings. Except these, this coal area is comparatively free from serious faults,
and there are few other displacements observable that interfere with the active
development of the mines.

(b) Dip of Coal Seams.—The dips of the coal seams and of the sedimentary rocks
are generally to the south-westward, and at varying angles of inclination. This
is in eonformity with the dip of the great fault plane; but the strata on the east
side of the fault dip to the south-east, in the valley of Castle Carey Rivulet, and
near Gipps Creek they are nearly horizontal. The direction of dip of the faulted
strata varies from 190° to 260°, and the degree of inclination from 5° to 15°.
The dips of the coal beds are caused in the first place by the diabase, and secondly by
the great displacement on the west side of the fault that followed the intrusion.

(6)—The Coal Seams Represented in the Area.

The coal beds of this field are all in the felspathic sandstones and intercalated
fireclays and carbonaceous shales. As observed elsewhere in neighbouring areas, the-
thickest beds of coal occur near the summit of these sandstones, but some of the
lower seams are of workable size. The upper beds have not been traced very far,
but the middle group has been exposed in many places by means of tunnels anc
trenches. Owing largely to the diabase sill cover, the broad talus of stone, and
the deep mantle of soil, it is quite impossible to follow the seams uninterruptedly
from place to place. On the Mt. Christie Syndicate’s lease five seams of coal have
been discovered, but correlations of these with some others in the adjoining Buena
Vista property cannot be made with certainty until more work of an exploratory
character has been performed.

In some places where seams had been exposed by tunnelling it was found that.
the approaches had collapsed, and entry in some was both difficult and dangerous,
and in others quite impossible. Alpha bed is not exposed, but Beta, Gamma,
Delta, and Eta oceur.

Coal bed Beta is exposed in prospect openings in the main and upper adits
of the Mt. Christie Mine, and what appears to be the same seam outcrops above the
homestead on the Mt. Rex road. This coal bed is exposed in the shafts at location
4, and in adits at locations 5, 6, and 7, on Buena Vista property. The diabase is
nowhere far above it, and at location 6 forms the roof.

Coal bed Delta is stratigraphically 150 feet lower than Beta bed, and in many
respects differs therefrom. It is 3 to 4 feet thick, containing only one band of
stony material, and consists of hard, dense coal of thinly banded texture. Eta
bed consists of a 3-feet seam exposed on Buena Vista and Brambletye.

These beds are apparently the same as those worked in the Mt. Nicholas and
Cornwall areas. Poor exposures and interruptions by igneous rocks preclude the
tracing of the beds continuously, but on relative positions and character of the
coals they may be definitely correlated with those in neighbouring districts. Local
variation due to numerous causes is noticeable, but there are decided character-
istics that aid the investigator in identifying particular seams.
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F.—The Mining Properties.
(1)—The Mt. Christie Mine.

(a) Number and Area of Leases.—The mining rights over 160 acres of coal-
bearing country contained in the Mt. Christie property is controlled by a local
syndicate operating under Lease 8727w, regisberretf in the name of P. F. Hennessy.
The property consists of a triangular section adjoining the eastern boundary ef
Lot 10,133, charted in the name of H. R. Falkiner.

(b) Extent and Method of Mining Operations.—Since the discovery of coal seams
here by James Stevenson in 1904, very little work of a developmental characte:
has been performed. The workings consist of two short tunnels and a few surface
openings. A start has now been made in operating from the main tunnel to
exploit the Beta seam, and a small quantity of coal has beem produced and
placed on the market. Operating under existing conditions the mine owners have
very little chance of success. The cost of cartage from the mine to Avoea rail-
way-station (a distance of 5 miles), amounting to 12s. 6d. per ton, absorbs over
50 per cent. of the value of the coal delivered in the trucks. After deducting this
amount from the price received for the coal, 11s. 6d. per ton is left to defray the
costs of mining, development, and loading.

On the southern fall of Greenstone Hill an adit has been driven about 50 feet
in a north-westerly direction, on a bed of coal reported to be 6 feet thick, The
apprc:ich to the adit has collapsed, and being inaccessible the report could not be
verified. :

Four chains to the south-west an adit has been driven 175 feet on a bearing of
350 degrees along the strike of Beta bed of coal, from 9 to 12 feet thick. Progress
in this direction was interrupted by a fault of very considerable displacement (about
60 feet), coursing N. 752 E. This fault is visible at surface, and passes directly
below the upper tunnel already referred to. It is quite evident that the coal bed
exposed in the main’adit is identical with that in the upper workings, but in
faulted position. From this it follows that the limit of operations from the main
adit has been reached.

At 122 feet from the entrance to the main adit the seam has heen followed on
a bearing of 312 degrees for 63 feet, where the fault has been found again. At
134 feet a bord has been driven 45 feet on a bearing of 53 degrees. The coal bed
at this point is 9 feet thick, and is getting thinner as the surface is approached. The
following section was measured at this point:—

No. 684, Beta Coal Bed.

Felspathic sandstone (roof).

Shale, black, carbonaceous ..................c.c...use
Coal, bright, laminated ©.......... ..ol
Sandstone, carbonaceous, felspathic ............
Goalyolod; BIgEEMEBEE™ 1. . Dulauil L nnl
Pirooley, Switits; SR 12000 ST
Coaly clod, with streaks of bright coal............
Clay; whibe; #0ft 001 v nmiiinan i
Coal, hard, dense, steely texture ..................
Coal, bright; laminated .............0 0.0
Shale; brown; DaBdiics i wlciiiamsotevisns i
Coal, dense, with thin bright laminations ......
Shale; browi, IPARBITIE Lo i aiiieninnin
Coal, dense, unlaminated .....................cco.e.
Shale, brown, parting ..........ccce..ceeeseessines
Coal, dense, unlaminated .............c.cccvnvurnnnee
Sandstone, grey, felspathic ........................
Coal, brightl e cas sy i o it . oy e o0
Sandstone, grey felspathic...........................
Coal, bright, dense, partly laminated ............
Coal, strong, with bright bands of rich material
Fireclay, grey, firm (floor).

:5.

Excluded.

- o
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Sample 684 consists of coal free from clay, shale and sandstone bands, and
sample 685, taken at the same place, includes the thin shale partings that could
not be separated in mining.

The coal bed is overlain by a great thickness of felspathic sandstone, which
forms a firm, sound roof, free from rolls or irregularities of any kind. Underneath
the sandstone roof the presence of a 6-inch band of soft carbonaceous shale pre-
vents adherence of coal to rcof, and enables the miner to break down the undercut
coal without difficulty. Tt is usually broken in two benches, the soft bands of clay
being excavated first in the operation of holing underneath.

This coal is of the humic type, but varies greatly at different points in the
seam. The upper bands consist of very bright laminated coal, rich in hydrocarbons ;
while the lower bands consist of a dense, hard, unlaminated variety, with only
occasional bright streaks. Tt possesses a bright to dull black colour, brown streak.
dull to brilliant lustre, and dense texture; the fracture is brittle, hackly, and, in
the lower bands, is splintery and conchoidal. The bright coal is friable, and tends
to slack more readily than the hard, tough, dense variety.

The bedded impurities consist of felspathic sandstone, fireclay, shale, and clod.
Directly below the uppermost coal band there are 18 inches of impurities, which are
easily separated in the operation of mining, and are rejected. The half-inch and
inch partings of brown shale are loose, and break with the coal. However, an
appreciable proportion of this material is separated in sereening, and dumped with
the slack. Nearly all bands of impurities are loose, but the sandstones are adhesive,
although not very difficult to part from the coal. Pyrites in insignificant amount
oceurs in the form of ‘‘ sulphur balls,”’ and as films between laminz. Calcite is
found as films on the faces of the coal in the joints and fractures, and occasionally
in the form of veinlets.

With the exception of the main fault in the north end of the workings, and a
slight roll in the roof observed at the entrance, there are no irregularities that
interfere with mining.

The floor of the seam, consisting of firm, grey fireclay, rests on felspathic sand-
stone. Being fairly hard, and only a few feet thick, there is no tendency to heave.

All the workings of this mine on seam Beta have been described. No
attempt has been made so far to explore other seams outeropping along the hill-
side, although where exposed the coal appears to be of good quality, and the pro-
spects are decidedly encouraging.

(¢) Quality of Coal.—The upper 31-inch band is of very good quality for
domestic use, and should prove equally efficient for steaming. It ignites quickly,
and burns with a long, yellow, smoky flame, giving out great heat in the process.
After a little preliminary crackling, due largely to contained moisture, it burns
quietly, emitting jets of flame, swelling and agglutinating in the operation.

The lower dense, slightly laminated, variety possesses good coking qualities, and
because of this fact may prove to be of greater value than at present anticipated.

(d) Production.—Altogether, not more than 500 tons have been produced from
these workings since operations commenced in 1904, The present rate of output—
only two men being employed—is about 15 tons per week.

() Quantity of Coal Available.—Until more exploratory work has been dome
no attempt can be made to determine the quantity of coal available in this mine.
Very little development work has been performed on the main seam, and nothing
has been done on the others, consequently there is insufficient evidence in hand upon
which an accurate estimate could be based. The faulting of the seams adds to the
difficulties in this connection. i

With these reservations the quantity available is put at 50,000 tons.

(2)—Buena Vista Coal Mine.

(a) Number and Area of Leases.—The owners of this property, under the pro-
visions of the old ‘‘ Crown Lands Act,”’ hold the coal-mining rights. The property
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includes Lots 10,133, 228 and 211, and several other large blocks hetween Castle
Carey Rivulet and Buffalo Brook, the whole aggregating over 10,000 acres; but
how much of this is coal-bearing has not been determined, because the larger part
of the surface of the area is occupied by diabase.

(b) Extent and Method of Mining Operations.—Exploratory mining works are
jotted here and there all round Mt. Christie and the other diabase-capped hills to
the south. These mine openings consist of shallow shafts, dip-tunnels, and adits.
In addition to these works several bore holes were drilled through the coal measures
to test the known seams and others not appearing at surtace.

1t is reported that Bore A was drilled 100 feet without result; Bore B, 300
feet deep, passed through several seams of coal; and Bore C was drilled 500 feet,
and at that depth had passed*through a seam of 4 feet thick. All of these holes bot-
tomed on sandstone.

Although the coal beds are readily accessible to the railway, very little coal
has been produced. This is due to the fact that the seams are generally not of
sufficient thickness to justify mining on a large scale under conditions obtaining
up to the present time. There appears to-day a better outlook for the industry,
and probably at least two of these seams, because of the high quality of the coal,
will be exploited in the near future.

Location 4.—About 40 chains westward of the main tunnel on the Mt. Christie
property, and nearly 140 feet lower, are four prospect shafts, two at least of which
passed through Beta coal seam. Because of water in the shafts the coal bed could
not be examined on this visit, but the following section in descending sequence is
given in the report already referred to furnished by W. H. Twelvetrees:—

Felspathic sandstone (roof). ft. in.
Coall oo o s Sl 3.0
4TI T B e e ORISR 0 4
C0AL <. .cousosiin iR o F s sta e vie 0 '8
Ol Band v scwdbionl ok seaimasiing 0 2
Coal 11 Ll il ol i Al g 3 2
Shidle’ Band ' 1 Pol R B 01
b3 IR o e e b 0 6
Sbale. hand oo Al T G 0 0}
fare [ S SRt SN el e e 37

Fireclay (floor).

The components of this coal bed correspond closely with that exposed on the
Mt. Christie property, and apparently these seams are identical. In the shaft
the seam is horizontal, while in the adit referred to it dips at an angle of 10 degrees
This local variation in dip is not unusual, and is caused by the unequal adjustment
of the strata after faulting. Tt is rather unfortunate that the coal bed at this
point is only a few feet below the surface, and it does not gain cover until it enters
the hills on both sides.

Location 5.—Ten chains west of Location 4 an adit 30 feet long has been driven
on a coal seam bearing 8. 15° E. This resembles in every respect the Beta seam
exposed at Locations 4 and 2. At the time of this investigation the roof at entrance
had caved and access was both difficult and dangerous. However, part of the
seam at the end of the adit was visible, and the following section of it was
measured : —

Felspathic sandstone (roof). ft. in.
Coaly\dull an@ eBEIY 0t ol o e 2 0
Clay and coaly shale bands .......................... 2 6
Coal with two thin bands of shale .................. 2 6+

Floor not visible.
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The coal, under such light cover, was soft and dirty; consequently representa-
tive samples could not be obtained.

How far the seam extends westward underneath the diabase has not been
determined. In any case the workable ground from this opening is very small, as
a fault interrupts the regular continuity of the seam in that direction

Location 6.—

No. 688, Beta Coal Bed.

Diabase (roof).

Soft clay and decomposed diabase .................
Coal, 'dull“black, 'altered .. ... .00
Clay, soft, brown parting ...........................
Coal, dull with few bright streaks ................
Clay, soft, brown parting ............... PO
R L e e o el
Clivy; Solls BROWEL | . - ooieait b cuuy s sosmen it - swb s s imm
Coal lohl i s SO e st e e s wiandi o o5
Clkey 0 BTk DRIAD ey et sl b s
O e T SRR eS Tt 5 | (16 MR TV
Undetermined.

NMO~OFHOROONF
(=
o

The bottom of the seam was not visible owing to the caving of the roof and
the presence of water in the tunnel. For the same reason it was not possible to
ascertain the nature of the material composing the floor.

Samples 688 and 689 were taken from the side of the dip tunnel 40 feet from
the entrance, where the section was measured. Number 688 represents the clean
coal and Number 689 includes the clay parting. The coal 18 very soft and wet,
and had been greatly affected by long exposure to the atmosphere and percolating
waters.

This is the only recorded occurrence in Tasmania of diabase forming the roof
of a coal seam. The igneous rock presents no peculiar features. It is rather fine
in grain and jointy, and exhibits incipient columnar structure without radical
change from the normal rock found in large masses in every quarter of the area.
Evidently the chilling of the contact rock was rapid, for there is no gradation from
hard diabase to the soft clayey decomposition product resting directly on the coal.
In this clayey material soft laumontite, a salmon-coloured zeolite of secondary
origin, oceurs.

The upper 8- and 15-inch bands of coal have been altered by the heat and
hot sclutions emanating from the once molten diabase overhead. From this coal
nearly the whole of the volatile components have been removed, leaving behind
soft earthy material consisting largely of carbon and ash. Near the bottom of the
bed the coal has not been seriously affected, and appears similar to that occurring
in the Mt. Christie Mine and at Locations 4 and 5.

The bedded impurities consist of thin brown clay and shale bands which will
be difficult to separate in mining. They are soft and do not adhere firmly to the
coal.

Like the occurrences of this seam in other parts, the floor probably consists
of fireclay, 3 or 4 feet thick, resting on felspathic sandstone.

Most of the coal is so damaged and seamed with clay and shale bands that
even hand-sorting would be but moderately successful in obtaining a product of
sufficiently high quality to place on the market. :

Location 7.—At the horseshoe bend in South Esk River. opposite Eastbourne
Railway-station, an adit has been driven 40 feet into the hillside on a coal seam -
apparently identical with that exposed at Location 8. Owing to the deep soil
cover the seam does not appear at surface and the roof of the workings has caved;
in consequence the coal bed could not be examined.
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Location 8.—On the southern fall of Mt. Christie Range, about 30 chains from
Scuth Esk River, a shaft and tunnel exposed a coal seam about 5 feet thick. These
openings were inaccessible at the time of investigation, and the meagre information
regarding this coal was obtained at second-hand. The coal is reported to be of

. pocrer quality than the other exposures on this property, and it is seamed with

numerous bands of clay.

Location 9.—Twelve chains south from the main adit of Mt. Christie Mine,
and close to the western boundary of that property, an adit has been driven 60 feet
on a bearing 230 degrees along the course of coal bed Delta. This bed occurs at
a 90-feet lower stratigraphic horizon than Beta bed. The seam dips at an angle
of 8 to 10 degrees to the north-west, a direction contrary to that of other outcrops
in the neighbourhood.

At 40 feet from the entrance the coal bed was measured and sampled. The
section exposed here is—

No. 686, Delta Coal Bed.

Felspathic sandstone (roof).

Shale, carbonaceous .................cooieeviiiiiinnnn.
Coal, bright, denee, hard ...........cicienieinii.aiin
ORI Ao I e O e o s vsiasienm wiiew s it Sgmis
Coal o Ry SRR L i s e
Fireclay, hard, grey (floor).

Felspathic sandstone.

== 0 " T R
SN

Sample 686 represents the coal seam free from partings, and Sample 687
includes the 2-inch band of stony coal.

The roof consists of hard felspathic sandstone free from irregularities of any
kind so far as exposed. It is separated from the underlying coal by a 2-inch band
of carbonaceous shale, the presence of which is of considerable advantage in mining.
The coal is hard and dense, with indistinet laminae, and with the exception of a
2-inch band of stony material is free from bedded impurities. Picked samples
burn with a long yellow flame, and leave a moderate amount of grey ash. Fires
in the dump converted the coal into coke of very excellent quality. Laboratory
investigation confirmed the coking properties of this coal.

The hard fireclay floor, the sound roof, the dense and tough nature of the coal,
and the absence of easy holing bands, suggests the advisability of shooting the coal
from the solid. The fireclay floor, although firm and fairly hard, can be picked
without difficulty, enabling the operators to enlarge the gangways without affecting
the soundness of the roof. This seam is not very thick, but the coal is of such
quality, and the conditions for mining are so favourable, that operators should have
no difficulty in establishing here a profitable enterprise. Unfortunately the work-
ings are only 30 feet under cover, but as the tunnel is advanced toward Mt Christie
the thickness of roof sandstone rapidly increases, providing a greater width of coal
above adit level. ;

Location 10.—About 10 chains south-east of Location 8 is another abandoned
adil opening which extends 40 feet into the hill from the right bank of Tommy
Creek. The approach and entrance are so badly caved that the seam (Eta) cannot
be examined, but it is reported nearly 30 inches of coal occur here. The mine
opening, 60 feet lower than No. 7, follows a course 70 degrees west of south, and
the seam exposed in it dips to the north-west at 7 degrees. Unlike Delta seam,
the roof-stone is fireclay, 4 feet thick, which is overlain by massive felspathic
sandstone.

Sample 690, vaken from a small heap stacked at the entrance, is not truly
representative of the quality of the coal. If the heap consists of selected coal,
then the quality represented is high; if it consists of average-grade material, then
the quality represented is low, because of the deteriorating effects of exposure to
the elements.
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The coal in the upper part of the bed is bright, whereas that in the lower part
is dull and dense in texture. A fresh fracture shows a number of streaks of bright
/Atreous lustre alternating with dull layers. Silica, calcite, and iron salts are con-
spicuous along fracture and joint planes. '

It is firm and tough, and is capable of withstanding rough handling in trans- .
portation without excessive slacking.

Location 11.—On the west side of Bonney Plains an adit, bearing N. 70° W,
has been driven 200 feet on Delta coal seam, dipping south-westerly at angles of 7
to 12 degrees. At the time of this investigation the adit was half full of water,
and could not be drained in the time available owing to the collapse of the roof
near the entrance. This difficulty prevented the writer from obtaining a complete
section of the coal bed. At 100 feet from the entrance the following section appears
above water-level : —

Felspathic sandstone, brown (roof).

idoallsatt, dull ..sieoe om0 amnishens. o
Sandstone, brown, soft .................ccoceciiii.
Coal, bright, laminated ..............................
Pireclay, SoFb Prey: i oo il iioeianeie et st
o R el b i AR e S erp o A e
0 T L RO et B R S —
Felspathic sandstone (floor).

O —~roF
cwooo b

Sample 691 was taken from a heap of coal on the dump. The coal had been
exposed to the weather for many years, and the bright, laminated variety was
rather soft and crumbly, but the dense, steely kind was very hard and brittle. It
is banded and laminated and breaks with an irregular splintery fracture.

Although it has caved near the entrance the roof-stone appeared to be very
firm and strong. The bottom of the bed was under water, and the character of
the floor-stone could not be determined.

(¢) Quality of Coal.—On Buena Vista the coals may be divided into three
grades—namely, anthracite, coking humic (bituminous), and non-coking humic.
The anthracite variety is probably an alteration product of humic coal by the action
of heat and hot sclutions from the intrusive diabase, but doubtless the change has
been brought about partly by earth movements inducing regional metamorphism.
The coal bed, where it is least affected by the intrusive igneous rock, contains coal
of decided humic nature, and the complete change from humic to anthracitic can
be traced. Beta bed is only 50 to 70 feet below the base of the diabase sill, and
at Location 6 the igneous rock rests directly on the coal. At this point the coal
at the contact has been greatly altered, but at the bottom of the seam it has
apparently not suffered to such.an extent.

The coking humic of Delta seam may prove to be of extraordinary value in the
near future, as Tasmanian Trias-Jura coals as a rule are non-coking, and one
possessing this property should receive considerable attention.

Steaming tests of this coal have been made on the s.s. “ Togo '’ and t.s.s.
‘‘ Loongana,”’ with satisfactory results; while numerous tests have heen made of
its steaming qualities in stationary plants.

(d) Production.—The production of coal from from the several mine openings
on this property has been very small.

Although there is a small local demand and a larger market in Launceston for
demestic coals of this quality, the future development of the area will depend largely
on the possibility of using it in place of Newcastle coal for gas-making. The fact
thut it is a good coking coal adds greatly to its value in this connection, but it will
be in demand only when supplies of the higher grade coals are cut off.
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(e) Quantity of Coal Available.—In arriving at an approximate estimate of the
ceal tonnage in this area, the investigator is confronted with the same difficulties
that are presented in the neighbouring Mt. Christie area. Here data are not
available for a reliable estimate, because a large portion of the area is occupied
by diabase, which, although apparently spreading sill-like over the coal measures,
is probably connected with the underground reservoir of igneous rock by narrow
dyEes. The few scattered exposures of coal occur along the fringe of the diabase,
and the uninterrupted continuity of the seams has not been proved. Certainly, the
data furnished by natural exposures and supplemented by the records of prospect
shafts and bores are sufficient to form an approximate estimate of quantity in the
parts tested, but no attempt has been made to ascertain how far the coal seams
extend underneath the diabase, and the probable quantity in the parts covered
by this rock cannot be estimated.

Data are really insufficient to afford a basis for even a fair guess as to the total
tonnage in this area.

(2)—BEex LomMoND AREA.

() Number and Area of Leases.—Several years ago four sections, aggregating
320 acres, were leased {rom the Crown for the purpose of mining for coal. The little
exploratory work performed gave discouraging results, and the prospect was
abandoned.

(b) Extent and Method of Mining Operations.—About 4000 feet above sea-level
on the south-east fall of Ben Lomond a little exploratory work was performed many
years ago on a seam of coal exposed in the banks of Story Creek. This work con-
sisted of a 50-feet tunnel driven north-east on the uppermost of the three seams
occurring here. In the tunnel where the sample was taken the following section
was measured : —

No. 692, Beta Coal Bed.

Felspathic sandstone, grey (roof).
TOFRolay PR i e e i e d g v e
(o T R T e e R 1) SN A
Sandy: claysbinder  do oyl i v il i e e
Conlydadl) dibby L., ol n il e et
FIOUIRYTRERy 1IN VIR S L e
5,5 Ll s 1 L TR AR 0L g v e
Fireclay, black, hard, binder ... ... ... ... ... ...
Coal, dense, conchoidal fracture ... ... ...

Clay, black, hard, binder ... ... ... ... ... ... ...
Eonl, ‘hapd, dense’”. .. ... ... {Psal sk o
T BT o R A~ e gy
Conl, BIBHE ... ...qkec e Phad llastiiia s de
Clay, hard, binder ... ... ...

T P Ty
Fireclay, hard (floor).

Below this bed 50 feet of coal-bearing strata are exposed. They consist of
thinly-bedded fireclay and sandstones containing two seams of coal. The upper
seam is only 12 inches thick, but the lower is 2 feet, and is contained in 5 feet of
carbonaceous shale. Underlying the shale are 2 feet of grey fireclay resting on
felspathic sandstone.

These beds are replete with plant fossils typical of the Trias-Jura.

A mile farther northward, it is reported, the same series of seams outerop
again, but very little work has been done to prove their quality and their extent.
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At first sight it appears that these coal measures dip beneath the diabase, and
perhaps they do extend into the mountain a short distance, but as they are rem-
nants enly of a mass uplified by the igneous rock, their area is very small and they
are of no economic importance.

Location 12.—A reward claim, 7342m, of 80 acres, has been granted to J. B.
Dean and F. R. Davis for their discovery of coal measures near the junection of
Borrowdale and Talus creeks. This is another uplifted mass of coal-bearing strata,
of no great extent. QOccurring high on Ben Lomond Range, 20 miles from a railway,
it is not likely to come into prominence for many years, as the easily-accessible beds
will, in the nature of things, be worked ocut first. The writer was unable to visit
this property.

(3)—THE MERRYWOOD AREA.

(a) Number and Area of Leases.—The section enclosing this mine is now held
under lease by J. Inglis, of Launceston, and is 80 acres in extent. Outside this
section there is a very considerable area of umexplored coal-bearing country, the
mining rights over which are held by the landowners.

(b) Eaxtent and Method of Mining Operations—Situate in the valley of the
northern tributary of St. Paul River, this mine is 16 miles by road from
Avoca. The outcrop of coal reaches an altitude of 1700 feet above sea-level, and
is exposed here and there for 2 miles along the southern fall of the Mont-
gomery Mountain Range, of which St. Paul Dome is the most prominent peak.
Overlying the coal-bearing felspathic sandstone is a great mass of diabase that
occurs here in sill form with dyke feeders. It is noticeable that at Merrywood
the diabase overlies the productive measures, while at St. Paul Dome, 2 miles to
the westward, a dyke of diabase is seen intruding the Permo-Carboniferous strata.
Other dyke-like intrusions occur in the neighbourhood. Apparently the lateral
spreading of the diabase intrusive is very irregular, as it is found at more than one
horizon in the sedimentary formations. At Merrywood the diabase cover has been
removed over an area of 60 acres, and erosion has exposed the uppermost coal
seam. Since the discovery of this seam, about 15 years ago, in the coal-bearing zone
of the Trias-Jura, a considerable amount of exploratory work has been performed.
These workings consist of an adit driven 130 feet on a bearing N. 20° E., and two
shafts, one of which is reported to be 60 feet deep. At the time of this investigation
neither the tunnel nor the shaft was accessible, and, consequently, unweathered
samples of the coal could not be obtained.

Merrywood Coal Mine.—The following short section was measured in the creek
bed : —
No. 693, Beta Coal Bed.

Felspathic sandstone (roof).
Yellowish-grey fireclay ... ... ... ... ... i TR
Coal, hard, laminated, dull to bright ... ... .
Clay parting, yellowish-grey ... ... ... ... ... ..
Coal, dense, with bright laminae ... ... ... ... ...
Clay, parting, yellowish-grey ... ... ... ... ...
Coal, dense, hard, unlaminated ... ... ... ... ...
Undetermined.
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Sample 693 was obtained from the seam exposed in the creek bed where the
measurement was taken. It consists of coal free from the large clay bands, but
includes those of small thickness that could not be separated in mining. This coal
had been subjected to the action of flowing water and exposure to the atmosphere
for very many years, and is not fairly representative of the class of coal opened
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up in the tunnel. A remarkable feature of the coal is its hardness, especially so
in the lower bands. In every respect it is similar to that of the Mt. Christie Mine.
The seam corresponds in all particulars with the Beta seam of that mine, and in
view of the regularity of this bed the occurrence here is one of considerable
importance.

to the cover of surface debris, the full thickness of the seam could not
be ascertained, but it is reported by the Messrs. Rubenach that it is 10 to 12 feet
thick in the tunnel.

The coal bed is overlain by 8 feet of fireclay, containing numerous impressions of
plants, conspicuous among which are Pecopteris odontopteroides, Thinnfeldia obtusi-
folia. These plant remains are of the species found so commonly in the Trias-Jura
formation in Tasmania. Resting on the hard fireclay, which forms a fairly sound
roof for the mine, is 60 feet of felspathic sandstone.

(¢) Quality of Coal.—The coal is a relatively hard sub-humic variety, of dull,
vitrecus lustre, hackly to conchoidal fracture, and dense to seamy texture. The
variation in character between the upper and lower parts of the seam is very pro-
nounced. The lamination due to alternate layers of dull and bright ceal is perfectly
preserved in the upper part, but in the lower the lamination is indistinct and the
coal is dense and horny in appearance. The cleat is not well developed.

None of the lower seams have been exposed. TIn fact, no attempt has been
made to explore for other seams, owing to the fact that the coal will not bear heavy
transportation charges such as prevail here, and can scarcely hope to compete as a
domestic fuel with the more easily accessible Cornwall and Mt. Nicholas coals.

A large area of coal can be operated from adits, and the conditions generally
for mining are decidedly favourable. At the present time there is no local market,
and the mine is too far from a railway to compete in the Launceston market with
mines more favourably situated. From Avoca, the nearest railway centre, the road
follows the valley of St. Paul River to Red Rock in easy grades, thence it crosses
the stream, and continues northward to Merrywood estate. From this point to the
mine there is a rapid ascent of 500 feet. Under the circumstances, there does not
appear to be any immediate prospect of the early exploitation of this coal seam.

(d) Production.—No coal has been produced to date.

(¢) Quantity of Coal Available.—The limits of Merrywood coal area cannot be
defined until much more exploratory work has been performed. A large part of the
area between Ormley railway-station and St. Paul River is not underlain by coal,
bu* beds are exposed at several places in the hills and mountains intervening, and
between outcrops all of it is considered pessible coal land.

Owing to the lack of precise data as to the thickres: and extent of the cnal
seam, any estimates of tonnage must be regarded as merely approximate. The
estimate given hereunder is probably under rather than over the correct amount, as
in it no account is taken of the lower ccal beds which, in all probability, underlie
the area under discussion.

Definite proof of the continuous extension of the coal seam through 200 acres
of land has been established. On a basis of 1200 tons per foot per acre, and assuming
that the seam contains an average thickness of 6 feet of coal, the quantity available
in this area amounts to 1,440,000 tons.

(4)—LEewis HiLL AREA.

According to Crisp, a 6-foot bed of coal was opened several years ago high on
the north side of Lewis Hill. The old prospect tunnel could not be found at the
time of investigation, but coal ‘‘ mush’® was seen at several horizons in the fels-
pathic sandstone, and loose pieces of coal were found in the main creek heading in
the hill. The pieces picked up consist of hard coal, dull-black in colour, with
occasional bright layers, vitreous in lustre, fine-grained to dense texture, and
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‘hackly to conchoidal fracture. Tt does not slack on exposure, and cokes in the open
fire. Tt is of the humic variety, but has been affected by heat derived from the
overlying diabase. All coal beds of this series are to be expected in the 600-feet of
felspathic sandstone exposed on the hillside, and indications of some of them were
observed.

The next point toward the west at which eoal is reported is behind Royal George
Tin Mine. This bed was opened, and found to contain 4 to 6 feet of fairly clean
humic coal. Apparently it is identical with the top seam in Lewis Hill and that
‘opened at Merrywood, but this could not be determined.

The coal beds of this area are readily accessible from the valley of 8t. Paul
River. They are very favourably situated for mining, and when a demand for
greater supplies arrives this neglected area will receive due attention. Owing to lack
of time, only the northern fringe of the area was examined, and its extension
westward toward Campbell Town and southward toward Swansea remain to be
investigated. Diabase here again overlies the productive felspathic sandstones.
Whether the coal beds extend far underneath the igneous intrusive can be deter-
mined only after costly exploratory works have been made. The diabase rock in this
area appears to have been intruded at a horizon directly above the coal-bearing
sandstones, and there is good reason for believing that the seams extend considerable
distances underneath the igneous cover. Interruptions by dykes are common, and
development and exploitation will be hindered thereby.
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Chapter XV

LONGFORD COALFIELD.
A.—General Description.

Longford township, situated 14 miles south of Launceston, is the centre of a
large agricultural and pastoral district, part of which comes within the boundaries
of the Launceston Tertiary basin. The Trias-Jura coal measures cropping out near
Norwich and Hadspen settlements have been exposed by the denudation of the
Tertiary deposits. These measures consist of felspathic sandstones and intercalated
shales, similar in every respect to the coal-bearing strata of this age occurring in
other parts of Tasmania.(*®) The following fossil flora have been identified in the
shales exposed at Norwich : —

Filices—
Sphenopteris lobifolia .........cccoooveueeenn. ... Morris
Thinnfeldia obtusifolia ..............coccvvve.... Johnston
Thinnfeldia media .............c.couceciiviviiinn, Woods
Pevopterit-oaudeds .. 110, oL Johnston
Alethopteris australis ............................. Morris
Dancee morrisiana ........ By v Al =gl Johnston
Equisetace—
Phyllotheca australis ...................c........ Brongniart

Phyllothess HOoREN .......cciocvvviiciiiveissios —
Annplaria, Sp. Indet. ............ccccovvuennn.... —

Coniferae—
Zeugophyllites elongatus.

The principal seam, 3 to 4 feet thick, outerops near the Longford-Muddy Plains
road, in a creek flowing between low diabase hills. It has been ascertained that
the seams tend to thin northward toward the diabase hills, while shafts sunk south-
ward prove the gradual thickening of the seams in the direction of dip toward
the south. This circumstance gave rise to the idea that the coal measures were
ccntinuous under Longford Plains, where there is a great expanse of country unin-
terrupted by intrusive diabase, although superficially covered by clays, lignite, sand-
stene, &c., of Tertiary age.

With the object of testing the strata underneath the Tertiary beds, a hole
was drilled near Longford to a depth of 600 feet, through successive bands of clay,
lignite, and sandstone, containing numerous impressions of well-known Tertiary
plants, and near the bottom entering greyish blue, fine-grained sandstone of unde-
termined age. The sandstone in many respects resembles the Ross member of the
Trias-Jura formation, but further information is necessary before it can be authori-
tatively identified. If this rock proves to belong to the Ross member the coal-
bearing felspathic sandstones must have been removed by early or pre-Tertiary
erosion. On the evidence in hand it seems likely that the coal measures do not
exist, as was once gemnerally supposed, underneath the greater part of the Laun-
ceston Teritary basin.

At Belmont, near Longford, two holes, 690 and 894 feet in depth, were drilled
through clay, lignite, drift, and sandstone, without reaching the coal measures
strata.

(®) Johnston, R. M. : Geology of Tasmania, page 179,
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Several prospect shafts have been sunk to the coal at Norwich, and a small
quantity has been raised from the principal seam.

During the period 1916-1919 over 800 tons of coal was raised by two men operat-
ing in the Pateena Mine. Since 1919 production has ceased. The main entry is
by dip tunnel, which is now full of water. The pumping and hauling difficulties
could have been obviated by a low-level adit, but the distance to be driven is con-
siderable, and perhaps at this stage of development the extra cost of this work is
not warranted.

B.—Quality of the Coal.

The coal, consisting of alternate dull and lustrous bands, is similar to that
obtained from the Cornwall and Mt. Nicholas Collieries, It is rather friable
near the surface, but improves in toughness under heavy cover. The ash content
is high, and the proportion of moisture is excessive. Although this coal is not suit-
able for steaming purposes. it is a fairly good household fuel.

C.—Quantity of Coal Available.

The exact extent of this coal area has not been determined, the surface being
occupied almost wholly by Tertiary sedimentary deposits and basaltic lava, which
form a thick cover over the underlying formations.

Outcrops of the productive measures, and actually of the coal seams, occur
many miles apart, but the intervening country has not been systematically pros-
pected by drilling or shaft-sinking in order to ascertain whether the strata are
continuous.

Under the circumstances, it is impossible to estimate the quantity of coal
available.




Chapter XVI.

THE MERSEY COALFIELD.
A.—Location and FEztent.

The portion of the Mersey district, which is the special subject of this investi-
gation, lies between the Rivers Mersey and Don, and extends from Spreyton, a dis-
tance of 8 miles south, toward Railton. Devonport, an important shipping centre
for interstate trade, is situated 2 miles north of Spreyton, near the mouth of Mer-
sey River.

The coal-bearing strata extend over 20,000 acres, and, probably, the seams
occupying one-fifth of this area, ean be profitably mined.

B.— A ccess.

Situated so close to Devonport, in a thickly-populated district, and with
railways passing along the east and west boundaries, this coalfield is easily acces-
sible, and possesses splendid facilities for cheap transport.

C.—Previous Reports.

The earliest cfficial record of the occurrence of coal in the Mersey district is
contained in a report submitted to Parliament by Chas. Gould,(’*) in 1861. In
this report Gould refers particularly to the work performed in the neighbourhood
of Tarleton.

In 1883 G. Thureau ("') investigated the coalfield, and reported the results of
his work to Parliament. Accompanying this report is a geological sketch map of
the area.

In 1884 Thureaun (’?) prepared a supplementary report, and included a geo-
logical cross-section of the field.

W. H. Twelvetrees (**) examined this district in 1911, and refers briefly to
the coal measures in the published account of his investigations.

It may be mentioned here that a considerable amount of the information con-
tained in this report has been compiled from the works of earlier investigators.

D.—Tapography.
(1)—General Description.

The area considered in this report is drained by Mersey and Don Rivers, which
flow northward to Bass Strait from their sources in the central highlands. In
general the country is decidedly hilly, even mountainous, but where the coal seams
are found the slopes are gentle, and the surface in few places exceeds an alti-
tude of 500 feet. The rather sluggish rivers have broad flood plains, below which
they are now entrenched.

(™) Gould, Chas.: Report upon the Mersey Coalfield. House of Assembly Paper No. 135.

(™) Thureau, G.: Report on the Mersey Coal Deposits, May, 1883. House of Assembly Paper No. 52.

(™) Thureau, G.: Supplementary Report on the Mersey Coal Deposits, Nov. 1884. Parliamentary
Paper No. 64.

(") Twelvetrees, W. H.: The Tasmanite Shale Fields of the Mersey District.  Geological Burvey
Bulletin No. 11, pages 108-110.
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Taken as a whole, this area is part of an old peneplain, minutely dissected by
the numerous streams that traverse it, and partly hidden beneath thick sheets of
basaltic lava. The hills and mountains are erosion residuals of the old planated
surface.

(2)—Relation to Mining.

Most of the coal mines described in this report are in the valleys, and, in many
«cases, actually within the borders of the old flood plains.

In consequence of this, and the comparatively small number of outerops,
prospecting operations have been rather difficult. In some cases the shaft method
of exploitation has been found necessary, in others the dip tunnel way of attack is
followed ; but operation by adits is not possible. With these exceptions the topo-
graphic conditions are rather favourable.

E.—Geology.
(1)—Geological Map.

Within the boundaries of the area mapped (Plate XXXIV.) rocks ranging in
age from the Pre-Cambrian to Recent are present. There are, however, many gaps
in the series, and the structural relationships of the several formations are rather
obscure. Although the relative order of succession is known, the precise age of
certain formations has not been definitely established.

The following formations are represented :—

Pre-Cambrian quartz and mica schists.

Cambrian sandstones and slates with Dikelocephalus.

Silurian West Coast Range conglomerate; limestone, sandstones, and slates.
Permo-Carboniferous marine and terrestrial deposits.

Tertiary, Quaternary, and Recent unconsolidated sediments.

Within the limits of the map all the areas of the coal-bearing formations that
are worthy of attention are shown.

(2)—The Permo-Carboniferous Section.

The uppermost members of this formation consist of bluish-grey marls and
mudstones, replete with marine fossils typical of the period. These beds are about
100 feet in thickness, and repose on 300 feet of land and freshwater beds, consisting
of sandstone, marl, shale, and conglomerate. It is in this series that the coal seam
is found.

The coal seam is usually overlain by a coarse loosely-aggregated sandstone, but
in some places 3 to 5 feet of shale intervenes. The horizon of the coal is in the
upper 100 feet of the freshwater sandstone series. Underlying these are Lower
Marine beds of pebbly sandstones and conglomerate containing an abundance of
shell fossils. At Tarleton these Lower Marine beds are 105 feet thick, and rest on
Silurian limestone. This is illustrated in the following section, as revealed by
boring for.a supposed lower coal seam at Tarleton:—
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f Strata. Thickness. Total Depth.
n Terrestrial Deposits— R, “in, ft.  din.
VRS ... 0 EoL el M, AR e S 15 0 15 0
SRS R, R 334, L AR ceaedsi . Jocamae 33 9 48 9
Conglomerate, with pyrites............ 3.8 8L- -0
T RS R RO R R R . 5 0 56 9
R R e L TV asasiss, Bhsidanans ssabinpeloshiorennveones 1 6 58 3
BB L bkl ods siniasniaassn sasvas ibiss dnh saasbainemenavionen 36 6 94 9
= Conglomerate ........................ : 2 o 96 9
Baithatone, dark: ... 8700 00 5 el easnei. Leal 6 6 103 3
, B s . g o i s S5 2 0 105 8
| Sandstone 2 0 107 8
SHaletAr L. TR aiene aoand, kit Ll e ol o 5 0 112 3
} BEEEY viivnsionnseravassonsssaisiinsiisrensssuss vaioss iR aeabLinswi s oinussdinns 82 3 144 6
‘L IR o i /et i npmwdlon o PGS i S s i e i 146 6
‘ Pebbly marl, with carbonaceous matter...........cooovvvneennnnnnn, 41 0 187 6
‘ Pebbly marl, with sandstone .............ccoceeon Y Sy | e S - 77 8 264 9
I‘ Marine Beds—
‘ Pebbly sandstone, with marine shells............ccooiiiiiininiinnnns 20 9 285 6
Conglomerate, with marine shells ..........cccoooivieiiiiiiininnnn. 3 0 321 6
1 Conglomerate and sandstone, with shells .............c...cunin 48 6 370 0
Silurian limestone ......... EAAPER s 4= g b vaty e R 30 6 400 6
i TR N -
In this coalfield land and freshwater beds are intercalated between Lower
Marine and Upper Marine beds. These measures are considered as belonging to
i the Greta horizon of New South Wales, where coal measures also intervene the
‘ Lewer and Upper Marine. In the Mersey area the fauna for the most part is
b very similar in both the Lower and Upper Marine beds.
f The following flora occur in the brown and black shales overlying the coal
| seam : —
! (lossopteris browniana .......................... Brongniart
| Glossopteris ampla ........ccooovuieeiiaeeenennn. Dana
1 Qlossopterss IdEea .......coociviiviiosisniizioe: Schimper
‘ Gangamopteris angustifolia ................... MecCoy
’] Gangamopteris cyclopteroides ................ Feistmantel
‘ Noeggerathiopsis hislopi ........................ Bunbury
: . (3)—The Mode of Occurrence of the Diabase.

The diabase occurs here as a transgressive mass in the form of irregular dykes,
and, to a lesser extent, in sill-like bodies. This basic irruptive covers Brown
Mountain in the form of a sill 400 feet in thickness, with its lower limit 900 feet
above sea-level. On -Dooley Hill, in Latrobe, it is 150 to 200 feet thick, and

e descends to sea-level. A thin sheet occurs on the summit of Kelcie's Tier, 700 feet
above Don River, and it is found in the form of a dyke crossing the properties of
the Tasmanian Shale and Oil Company’s works, near Latrobe. There are other
occurrences of similar characters in the area.

(4)—Structure.

(@) Faults.—Normal faults of small throw are very numerous, and interfere
considerably with the development of the mines. Faults of greater displacement
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are common also, and limit the mines to small areas. These major faults are gener-
ally axial in direction, but transverse faults occur. In the more severely deformea
beds, and especially near the diabase, the effect of faulting is even greater.

(b) Dip of Seams.—The general dip of the Permo-Carboniferous strata is north-
erly, varying from a few degrees east to an equal amount west of north. There
are local changes due to intrusions of diabase, but these are few, and occur mainly
along the western fringe of the area. The angle of inclination varies from 5 to 15
degrees, and in general is about 9.

(5)—The Coal Seams Represented in the Area.

Two coal seams are represented here, of which the lower is the most persistent
and important. They cannot be correlated with any known seam in Tasmania, and
apparently occur here in a distinct coal basin.

F.—The Mining Properties.
(1)—The Coalfield in General.

(a) History and Leases.—According to Jas. Fenton(™) coal was discovered
between Don and Mersey Rivers in March, 1850. The Mersey Coal Company was
furmed to work the seam and operations were continued with varied fortune for a
number of years, but after the expenditure of a large amount of money the mine
was abandoned, and the workings have since collapsed. In 1861 the Alfred and Don
were the only collieries in operation, the Denison and Sherwood Mines, together
with those of the Mersey Coal Company, having been abandoned. As time went
on cther areas were explored ; new mines were opened, and they, in their turn, after
a short existence were closed.

At the present time the Spreyton Mine at Tarleton and the Illamatha Mine
at Spreyton are producing coal sufficient for local requirements. The owners of
the latter mine, however, are likely to suspend operations, having worked out the
coal to the boundaries of their section.

(b) Extent and Method of Mining Operations.—Everywhere the seam is inter-
rupted by faults, and this results in sporadic development. Large areas of unworked
ground are left between the several collieries, and operations are of necessity per-
formed on a small scale. The limitation of the workable ground from any par-
ticular opening has had a very detrimental effect upon the development of the
industry.

It is apparent, under the circumstances, that the coalfield as a whole is more
favourable for small enterprises than for the establishment of large mines.

Much unexplored and likely ground still remains, and as the demand increases
further development will follow.

(¢) Quality of Coal—This is dealt with briefly later in the report in con-
nection with the Spreyton Mine. the coal from which is of average quality.

(d) Production.—No official record has been kept of the production of coal
from these mines prior to 1905. According to Thureau("®) 85,000 tons had been
raised during the 25 years preceding 1883. Since then one or two mines have
been in almost continuous operation, and at the same rate of output over 136,000
tons would have been produced. On this assumption the estimated total production

amounts to 211,000 tons.

(™) Fenton, Jas, : A History of Tasmania. Hobart, 1884, page 259,
(™) Thureau, G.: Report on Mersey Coal Deposits, 1883,
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(e) Quantity of Coal Available.—The investigator is confronted with so many
difficulties in arriving at an idea of the quantity of coal remaining, owing to lack
of reliable data upon which caleulations could be based, that some hesitancy is felt
in attempting an estimate. After a very careful investigation it is considered that
the tonnage available is equal to that extracted, and the probable tonnage is put
at 300,000.

(2)—Spreyton Mine.

(a) Number and Area of Leases.—The Spreyton Colliery is at Tarleton, and
is contained within the boundaries of Sections 37bm and 3837Tm, each of 40 acres,

and charted in the names of J. Allison and J. Allison, Jun.

(b) Eaxtent and Method of Mining Operations.—This mine has been in almost
continuous operation for 40 years, and a very large quantity of coal has been pro-
duced therefrom. The workings consist of dip tunnel openings about 1200 feet in
length.

The long-wall system of extraction is followed. Very little variation is noticed
in the character of the coal, and the seam is 18 to 24 inches thick. Working con-
ditions have been made difficult by numerous faults which cccur in a most irregular
manner.

Sample 153 represents the average grade of coal sent to market.

(¢) Quality of Coal.—The coal finds a ready sale at Latrobe and in the neigh-
bourhood, and sufficient is produced to supply these requirements. It emits a good
heat and burns quietly on an open hearth. For domestic use the pyrite content is
a disadvantage, but in other respects it is suitable.

It is used locally for steam and forge purposes.

(d) Production.—The total production of this mine is not known. During the
past decade 7772 tons of coal were raised and marketed, details of which are given
in the subjoined table:—

Year. Tons Produced. Men Employed. l Yearly Output per Man.
S — e e e e

RO s oLl 1,496 7 213

L A B E LN 1 956 6 159

IR i b T i 1,167 7 163°8
RBLE e snisg v s yss ke 1,000 ' 6 1666
AR oo oh e sas s spasis: vaseane 270 1 270

SHRRM. 30 apa il oy 673 | 6 1121
10Tl A LR T 350 | — =

BOEB sintunt e el 421 \ — P

1 L3 657 4 16425
BI...... o oo nunz nopiimmrsban Mikan 782 3 : 260°3
| e ot — —_ ; e

1

(3)—The Illamatha Coal Mine.

The Illamatha Coal Mine, at Spreyton, has been worked with success for a
number of years.

The workings consist of dip tunnels, one of which is over 1000 feet long, and
several other openings of an exploratory character.

Operations at this mine ceased lately, the present lessee having worked out the
coal on his section. There is still a large quantity of coal available in the adjoin-
ing properties, and probably these reserves will be attacked from the Tllamatha

Mine.
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The production during the past decade is shown in the following table: —
L |
Year. Tons of Coal Produced. N"ﬂ:;;: i Yesrly Output per Man.

£ 3 B (R 128 g 64
 §1) 1 O RO 110 2 55
TOL8 civcvisassinrassrrsansarereres 160 1 160
1914 ........ ccvennesniainiiaines 74 1 74
FOLD « rvimhuanie w3 wvTE 188 1 188
A8 a s ioie vion - slnagsinn s vaziiaiss 512 3 1706
BIET Sivesvreimnvniinninngsivisiny 463 — Ao
BB Jiveocssnerinsaves nsanrvive 932 e —
BOLD e i 2,189 10 2189
A T Y 2,588 11 230-7
1921 .oreevvssisiiommanassransances — - —

Operations on this mine are not carried on continuously throughout the year;
consequently the figures relating to the rate of production are not of much use for
purpose of comparison.

(4)—Alfred Colliery.

Alfred Colliery, situated a mile east of the township of Tarleton, consists of
adits driven into the eastern face of a hill at a little above the level of the alluvium,
cutting the seam at 390 feet from the entrance to the main opening. The seam dips
north 10 degrees east at an inclination of 9 degrees, and is about 18 inches thick.

" At this locality the outerop is completely concealed by drift and gravel. The roof,

consisting of very coarse sandstone, is firm and hard, and requires very little sup-
port after the removal of the coal. It varies in thickness, and is in some places
separated from the coal by a bed of black shale or clod.

A fault of undetermined displacement to the south-east and coursing in a
north-easterly direction limits the workings on the south, and another occurring a
short distance to the north interferes with operations in that direction.. In conse-
quence of this the available quantity of coal from this colliery was found to be
inconsiderable.

At a distance of a few hundred yards north of the colliery a seam has been
exposed at several points by means of adits. It varies in thickness from 6 to 13
inches, and is overlain, as in the other case, by coarse sandstone, but with an inter-
vening bed of bluish shale. This shale thins rapidly from 3 feet in the face of the
hill to less than 1. A thin band of white sandstone occurs also between the shale
and the coal. There is an interval of 300 feet between the seam at this locality
and at the Alfred Colliery, but they are identical, having been separated by
faulting.

Agb-ore-hole drilled in 1858 reveals the following section of strata:—

Strata. Thickness. Depth.

ft. in. ft. in.

Surface 80il and CIAY ..cooovvinnniiiiiiiiirris 6 0 6 0
Indurated clay...... PR SRS 1 6 0 12 0
GPAVOL covccvivariiviinassonssrsnsssssvovesrsssoransssasassirnns sberronss 6 0 18" 0
TRRRR TENEL S o ot SWIAT &1 cnmmnsfasin ahil i e o e SRS 14 0 2 0
Sandstone, streaked yellow and white............oooieiiiiiiiiiiiniinns 20 0 52.- .0
Sandstone, COBTEE, GTEY weverererricarrerirrinniiiossmeinsrsseiiiiiissssanies 10 0 62 0
Sandstone, fine, ZreY «......cceivsiiosrireniiarrassenssiisinsassaririassreniss ¥17 0 78 0
SBaloL. . svsehe it EE 5P e e R s e R e R B O B 0 6 78 '@
Bondstond, BTy ..vviisue: wsisssbiuasseiiteciaitaniiivessssnnnsevesiososs 5 0 78 6
Sandslone, VETY COUTEB ...ceveirerssinssriisirrissinasseessersnaneenie, 2 0 80 6
L T TP 1 @ 82 0
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In the endeavour to discover a second and thicker seam a bore-hole was put
down in this colliery to a depth of 250 feet below the seam at present worked, but
without important economic results. -

Strata. | Thickness,  Total Depth.

ft. im ft. .

BB ooninbiobaten s i i Lbsiniins s vcvg s 3 0 | 3 0
Sand and gravel .. 14 0 17 0
Sandstone, brown ...........oecoeivinnnnnan. 4 2 21 2
Sundy sha'ies, dablk prby iloon. e, gonkapd. dsees el 8210 | = O
Habidboncpgrag i . . inabh ook Bt s e o sk - 7 il 34 3
SHRIGRRTON: Sciiorrscvursssssmonssinones vasiobini NI EaI a5 S , 1 6 k.. 8
BANARORENREBE .. ..cvvo o oonsomssisrsdons ssaninneisrsspmbass se vsbsen iuvss 9 6 45 3
BRI BN iiiiin atins srsmsassnseihivssssrotoaiine socs riwaseiamioss on s suses 1 0 46 3
Sundatone, COBTSE ZTAY uensiierseivrriviniivmmmrrvssessresnnnsnnsossseresans ‘ 6 8 52 11
Shaly parting ..... o T e e A R [ | 58 0
R APOOMEY Bt i bt i e iiie s s b basaivigs s e avss SRR s s 0 s | 54 9
L T S R R e 3. 10 58 7
BhEalg, dRBl PreY .. .ol Bl s mananisinssiasuisnis sisnnspinisassssyas vos 4 0 62 7
SeRBELODQRELOY: ivivihiteitbles. othassssissssontesrizabosibbopessssoionass 3 3 656 10
Shule, dar! dgrey ............................................................ 3 3 69 1
B nt OGN BIONR. < - Gov-snvaonstnssesionstessssiosvmprmansehtrssonsoves 8 @O |
Shale,dark ................................................................... 1 9 Bl 86 1
BRDOREOTISIARINE OOWL ... s cobrursssinusmsnansnsssumnrsshashsssesnnnnse ol ol 90 4
L R L LT e R MR e e 85 8.1 135 10
BondBOnBEETEY.| il b vosthuneasss s dnisshnanse ssSursAtpp AT AF VSR IS { 1 0 126 10
Bhules MBI DINON:  ., Gcrinsrsissrrisesssimassisivastasstsssmssniinass 19 @ 140 7
Saundstone, dark §re e B R SRS S PR AA T 5 B K | IR ) N 142 5
Bhals, PrERADE DIRCKS .. . u .. oo tornnsinnsiosnaionnsasghosssassmanammsmme 64 5 | 208 10
T R e s e o 1 )
S e e P e St e e A A e i o b | it
Sandstone, very hard...........cccovireeeneiieccsicnnnsiinns 01 216 4
Shale, hard grey ....c.c..cunes .0 18 8 24 0
Sandstone tg.rrek U ety 2 9| 9% 9
Shale, dark grey, sand 1 e 238 3
Sandstone, light grey. 8 reibugs: DM 0iB
Shale, dark BTEY revrsneesassantnes muntesussesasannsans insensassensnsananes st 4 4 | 249 0
Baudetono, BgHE GROY . ... o5 isiviciisiumsiiarsssetsssosrsnenrensnronsos 7 10 256 10
Shale, dark grey, Sandy....................o... 18 258 4
L BN el WL ISR U P L PR M et | o e
U T AR T RS e L S R RN B | Qi) yeagiihe 6
BRNABONE, BYEY ..\voricsooniseassibhoseiniisnsimaninsirssatstborassassagintass 34 1 | 206 1

(5)—The Denison Mine.

This seam outcrops close to the southern corner of Tarleton town boundary,
and has been worked by means of a number of short adits. In general the rock
section is similar to that in Alfred colliery, but here the black shale attains a thick-
ness of 6 feet, and a 6-inch seam occurs in places above it. Only small areas of
coal were worked here, as the country is dislocated by numerous north-west faults.
Upon driving 300 feet due west from the south-westernmost tunnel a great down-
throw was met with, which limited operations in that direction. Another large
fault crossing the old tramway bounds the workings on the east side, throwing down
sgs;zinst&bhe coal highly fossiliferous marls containing Spirifere, Producta, Fene-
stelle, &c.
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Three-quarters of a mile north of Denison Colliery a shaft was sunk 40 feet in
the bed of a creek, running from the north end of Bonney’s Tier. crossing at 20
feet down a fault with a downthrow to the north-east. A bore was continued from
the bottom of the pit through sandstone and marl, and ecoal was struck at a fur-
ther depth of 15 feet. Fossiliferons sandy clays, exposed on the upthrow side of the
fault, contain Spirifere, &c., similar to those occurring in Denison Colliery.

{6)—Tarleton.

A bore hole sunk near the couth boundary was completed 100 feet without
success, and another upon this property was carried to a depth of 135 feet with a
like result. The following section was observed : —

Birata, Thickness, Depth.

ft. in. ft. in.

GIEL L300 o na s Pt sy eSO RERIER VAR SV A v a 53398 .0 919
ARO ST ,voloesuisiorssiiinitboaioaterarabt sndstatarnssuvvasmanny - Sl @ 18 0
PSS ety Y] . 50 vl v ran ass i At R I P SABEEY 14 0 32 0
Finie groy sandslone ......icciviseeiemmisssniseassivesvssiiorse stnsaseraand 18 0 50 0
CINyY, GUER OTORIEL '..c..0isoi o mommrivatniwinavonans s asveansshisingsadsd 0 6 50 6
Fine dark grey sandston® .......ccesessee oo soonsnaeressnnisneesesessns 19 0 69 8
Very course grey sandstone .......ccccccccvrciicins T 2 0 e AR
VVHLIO QI .orvcrsnisnsessdtWhon ansaandbnne osriorssnvecasssunysunssonnsssrans 4 A3 % 9
Very coarse sandstone ............... . ... L e e ey 22 8 98 0
Clay, HaBboolofibtll ,...00....cooermmbrriinasiossnnnsnnion SRS pokR Ny 2 @ 100 0
Coarse gre{ BRIERING. uiooonnsenotsiins sasbsastonse ssasabmassrassunns e 31 6 131 6
Strong dark grey sandstone ..........ceccooieerconi ..o v 3 6 185 0

|
\

It will be observed that the strata passed through here differ considerably from
those found in the 250-feet bore at the Alfred Colliery. Taking this fact into con-
sideration, together with the character of the members below the coal exposed in
the great bend of the Mersey, there can be little doubt that the seam underlies this
spot.

Two small shafts have been sunk south of this, one on either side of Swan Bay,
but not deep enough to afford any further evidence. A shaft sunk on the northern
side of the township reached coarse sandstone at 40 feet. It is probable that the
same seam underlies at a moderate depth the country between Tarleton and Swan
Bay; but the existence of faults renders the position uncertain.

(T)—Sherwood Mine.

This colliery was one of the first opened in the Mersey district, and for a
time the rate of production was fairly high.

The coal in the shaft was struck at 60 feet, and in the bore hole, 130 yards
away to the east of north, at 85 feet from the surface. = During the productive
E.Bm)d this colliery was connected by tramway (3 miles long), with a jetty on Mersey

1VEr.

The 2-feet seam only was cut in the main shaft, but in the bore-hole two thin
seams—one a foot thick, and the other 6 inches—overlie the main seam.
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This is shown in the rock section obtained from the log record:—

Strata. Thickness, Depth.
R | TR | e om.
Surtace 00l ANA OINY <. biisereenis i srpeins o eiiaan e st 7 e e
TRl N e Sk s ik vl ] I T 0 8 o0
i D (T I T AR e s (ARt | [ LU R, 6 0 L
B Conirese s st s sionptentunsssessib s SO AL AR ss o . 82 0 4 0
Grey sandstone with shaly bands ..............cooiiiiiiiniiinni. 37 0 88 0
T e e B e SR s B et e " SR 8 0
L e TR UK T S NS S 0 104 85 104
L7 R P R M SR o 1T ST PP BRI 06 > Lo it 1 0 86 104
2 e SRS o el e e IR —— 0 6 87 44
o e S R e e R e S e . | Ly O 88 4}
Soft grey, gritty, coarse Sandatone ........s.coireeesiseoscinarecsnrosenes 2 .,:0 90 4}
T e e T N G I e I e 92 0
s e S e RO M SR Cbosumrningass | 2 o 9% 0

A bore-hole sunk on the western bank of Caroline Creek, immediately opposite
to the first-mentioned, passed through 120 feet of strata (principally soft marl)
without reaching coal, but a seam has been worked further westward, at the foot of
Brown Mountain. In the bed of the creek, west and south-west of the shaft, occur
blue sandy marls, with spirifers and other marine fossils.

The coal in this mine contains, in addition to pyrite, a considerable amount of
arsenopyrite in well-crystallised form.

It is considered that there is still a large quantity of coal available for extrac-
tion in this quarter,

(8)—The Mersey Coal Mine.

The Mersey Coal Company carried on operations, both in the vicinity of the
River Don and on a 100-acre section half a mile west of Latrobe. Active develop-
ment commenced in 1852, and continued without interruption until 1860, when
the mine ceased to be self-supporting. During this period a large quantity of
coal was raised and shipped to market.

The coal appears to dip to the north or east of north in the immediate vicinity
of the River Don, cropping out at widely separated points in the bed of the river,
where the thickness of the seam was rather in excess of the average in the other
collieries. In some of the workings the coal seam was found to be much broken by
faults. It was cut off on the north by a fault of considerable displacement coursing
south of west, with downthrow to the north, thus bringing fossiliferous marls in
juxtaposition with the coal. A small fault junctions with the latter, crossing the
river a little below it. In this the downthrow was in the opposite direction or te
the south, and, in consequence, marls containing Spirifere, Producta, &ec., are
exhibited in the river close to the shaft.

Several shafts were sunk at some distance from the main workings,
reaching the coal in 18 or 20 feet. One, sunk a short distance from the
eastern bank of the river, and carried to a depth of 50 feet, passed through marls
and shaly impure limestones. Further down stream, and close to the river, a bore-
hole was drilled nearly 250 feet below the coal (which was passed through in the
first 7 feet) without any other seam being cut.

Further up-stream the seam cutcrops between two faults, and dips at a high
angle. Tt is exposed again near the point of confluence of Coal Creek ana Don

River, which is about a mile and a half southward from the company’s main
workings.
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In Coal Creek the seam is exposed where the stream changes its course from
the general southward trend, and here again within a very short distance of the
coal blue sandy clays and marls containing spirifers are found. The sequence
of the strata from the fossiliferous marls to the coals is unfortunately interrupted,
so that it is impossible to ascertain whether a fault intervenes in this instance also.

The deep shaft of the company, which is at a distance of 1 mile from the river,
was entirely sunk through fossiliferous beds.

(9 —Don Mine.

Don Mine is situated to the west of Tarleton, within a mile of Don River, in
a break of the interstream range, and lies §-mile north of Mersey Colliery.

The coal seam was proved by means of three bore-holes placed at the points
of a triangle. In these the seam was cut at depths of 70, 90, and 100 feet respect-
ively, and the included area was supposed to be free from faults. U i
the mine, however, two faults were discovered—one a downthrow of 20 feet to the
south ; the other of 14 feet to the east. The coal is of average thickness (20 inches),
and the seam is identical with that worked in other collieries. Blue sandy clays
containing marine fossils in abundance were passed through in the upper part of
one of the bore-holes.

The workings consist of a main shaft (now destroyed) and several minor open-
ings. From this mine over 25,000 tons of coal was raised prior to 1883

(10)—Dulverton Mines.

South-west of Dulverton two collieries were in operation some years ago.
These are the Dulverton and Teasdale Collieries. The seam has been worked for
many years, but its small size and the faulted nature of the ground make profitable
working difficult.

(11)—Other Occurrences.

Coal deposits occur in Nook Valley at about 450 feet above sea-level.

On Conley's 45-acre block a seam of good bright coal was found in the creek
by J. Sloane some years ago.

On the eastern side of the valley, on Bott’s 83-acre block, a coal seam has been
exposed on the flank of the hill, dipping westerly toward the tasmanite bed. This
seam is 17 inches thick, and lies below dark shaly beds containing fragments of
Glossopteris leaves.

In Redwater Creek, a tributary of the Mersey, about 6 miles from Tarleton,
the seam outcrops at intervals of several hundred yards, and dips to the north-
east.




Chapter XVII.

GEORGE TOWN COALFIELD.
A.— Loeation and FEatent.

The George Town coalfield is situated in the vicinity of the mouth of the Tamar
E:tuary, lying on the eastern side thereof. It lies about 2 miles in a straight line
from George Town, and about a similar distance from Bell Bay.

The probable area of the coal-bearing country is approximately 5 square miles.

B.—A4 ccess.
The field is accessible by road from both George Town and Launceston.

C.—Previous Reports.

The late W. H. Twelvetrees visited the locality in October, 1904, and his report
thereon is entitled ‘* Report on the Coal near George Town.” 3

D.—Topography.
(1)—General Description.

The coal-bearing area lies to the east of Mount George Range and to the north
of the Tippagory Range. It extends eastwards towards Lefroy and northwards
towards the sea-coast, although its exact limits in these two latter directions have
not been even approximately determined. The surface consists of minor undulations,
and does not exceed 600 feet in elevation.

(2)—Relation to Mining.

The absence of anything approaching high relief in the coal-bearing area
renders mining by adit impossible. Exploitation will have to be carried out by
means of shafts.

E.—Gealogy.
{1)—Geological Map.

No geological map of the area is included in this publication. So little work
has been done on the area that data sufficient for the compilation of a map having
any value are not available. The coal-bearing area, however, consists of rocks of
the coal-measure series, bounded on the west and south by diabase, and on the east
by Cambro-Ordovician slates, and on the north by coastal sand-dunes.

(2)-~The Permo-Carboniferous—Trias-Jura Section.

The coal seams apparently belong to the Trias-Jura system, and the containing
beds consist of sandstones, shales, and conglomerates. Not enough data are available
to allow anything approaching a complete section to be made

(3)—The Mode of Occurrence of the Diabase.

The diabase on Mount George and Tippagory Range appears to be in the form
of a transgressive mass and not in the nature of a sill. This cannot be regarded as
having been definitely established, but on the evidence available seems most Tikely.
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(4)—Structure.

(a) Faults—In the undeveloped state of the field and the absence of exposures
due to high relief, nothing can be said at present on the existence or otherwise of
faults. The proximity of the diabase, however, and the knowledge of the structure
of similar coalfields in Tasmania, lead to the conclusion that minor faults are likely
to occur.

(b) Dip of Coal Seams.—The coal seams where exposed show a dip of about
10 degrees to the north. The coal measures, however, in the various exposures
seem to be generally horizontal with but a slight inclination northwards.

(5)—The Coal Seams Represented in the Area.

Two seams have so far been located. These are 8 inches and 6 inches in thick-
ness. It is impossible to correlate these seams with those cccurring in other fields in
Tasmania.

F.—Unleased Coal-bearing Area.

There are no leases held on this ccalfield, the whole area consisting of Crown
laud, which comes within the operation of ‘‘ The Mining Act,”’ but is, at the time
of writing, unleased in any part. ‘

The total area of potential coal measures is approximately 5 square miles.

The number of seams so far located is only two, of 8 inches and 6 inches
respectively.

The coal is of fair quality, and belongs to the sub-humite class. The analysis
is indicated in Table 1.

The quantity of coal available is impossible of caleulation, as the most that can
be said at present is that the area which possibly carries the coal seams is 6 square
miles. The exact thickness and extent must be determined by future boring.




Chapter XVIII.

PREOLENNA COALFIELD.

A.—Location and FExtent.

The Preolenna coalfield lies to the southward of Wynyard, on the North-West
Coast, being distant therefrom 13 miles.

The extent of the field has not been definitely determined, but there occur in
the eastern portion of the coal-bearing area, approximately, 1000 acres, which are
coal-bearing. 1In the western portion of the area there is in the vicinity of 1000
acres, but the exact area has not been determined, as the western limit has not
been delineated.

B.—A4ccess.

A road exists connecting Wynyard with the coalfield, but the last few miles of
this road are in a very bad state, and unfit for carting heavy loads. The total
length of this road is 19 miles. A narrow-gauge tramway connects the main North-
West, Coast railway at. Flowerdale with a spot within 4 miles of the coalfield. This
tramway is now being extended into the centre of the coal-bearing area.

C.—Previous Reporis.

In 1895 A. Montgomery, then Government Geologist of Tasmania, exam-
ined the Wynyard District, and published the following Report:—‘ The Mineral
Fields of the Gawler River, Penguin, Dial Range, Mt. Housetop, Table Cape, Cam
River, and portion of the Arthur River Districts.”” In that report he predicted
that coal would be found in the hinterland of Wynyard. Six years later the coal
was actually discovered, and in that year (1901) G. A. Waller (then Assistant
Government Geologist) visited the discovery and dealt with it in a report entitled
‘“ Report on the Recent Discovery of Cannel Coal in the Parish of Preolenna.”

In 1903 the late W. H. Twelvetrees visited the field, and his report thereon
is entitled ‘‘ Report on the Kerosene Shale and Coal Seams in the Parish of Preo-
lenna."’

In 1912 Loftus Hills visited the area, and made a geological examination. His
report is contained in Bulletin No. 13 of the Geological Survey of Tasmania, entitled
‘“ The Preolenna Coalfield, and the Geology of the Wynyard District."

D.—Topography.
(1)—General Description of the Topography.

The coalfield is situated on the northern slopes of the Campbell Range. The
main coal outcrops are, approximately, 1200 feet above sea-level, and the crest
of the Campbell Range in the near neighbourhood reaches 1530 feet.

The Flowerdale and Inglis Rivers have cut back into this range, and developed
two main gorges, namely, that of the Jessie River, a tributary of the Inglis, and
the Upper Flowerdale These gorges have very steep sides, and, combined with
the occurrence of the Diabase Range between them, they give the effect of consider-
able relief to the topography.

The whole of the country is broken, with the exception of comparatively level
country on Section 4967-m, which is in the vicinity of the proposed terminus of
the tramway.

The main topographic features are shown in the geological map, Plate XXXV.
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(2)—Relation to Mining.

The coal seams outcrop mainly in the two gorges mentioned above. This pre-
sents favourable conditions for mining, as tunnels can be driven in from the sides
of the gorge on the coal outcrops. The details of the topography, however, do not
permit of the loading of the coal into the railway trucks by gravitation, because
the railway terminus naturally is located on the comparatively level country between
the two gorges. The coal, therefore, although mined by adits, will have to be
hauled up the slopes of the gorge, or from shafts to the level of the comparatively
flat country near the tramway terminus.

All spoil, waste rock, &e., however, chtained from mining can be tipped out
in unlimited amounts at the tunnel mouth, and only the coal will have to be hauled.

E.—Geology.
(1)—Geological Map.

The geological map of the Preolenna coalfield is contained in Plate XXXV.
This map shows the approximate geological boundaries, and the positions of the
main coal outerops. It also shows the positions of the proposed bores.

The map only shows the Permo-Carboniferous system, together with the diabase
and basalt, but does not go sufficiently far south to show the underlying Pre-
Cambrian quartzites and mica schists on which the Permo-Carboniferous system
rests.

(2)—The Permo-Carboniferous—Trias-Jura Section.

The portion of this section represented in the Preolenna coalfield is confined
absolutely to the Permo-Carboniferous. Of this system there are visible in the
coalfield itself the following series in descending order:—

The Tomago coal measures.
The Upper Marine mudstones,
The Greta coal measures.

The Lower Marine mudstones.

The full thickness of the latter is not visible in the coalfield itself, but taking
cognisance of the section exposed between the coalfield and the sea-coast the
generalised columnar section shown in Plate II. can be drawn. This shows that
the coal occcurs at two horizons, namely, the Greta coal measures and the Tomago
horizon.

In previous reports it has been impossible to decide whether these Upper coal
seams belong to the Permo-Carboniferous or the Trias-Jura, as no fossil evidence
was available. Their classification as belonging to the Tomago is based on the
recent discovery on Mt. Pelion of an undoubted Glossopteris in the shales associated
with the coal at an exactly corresponding horizon as these upper coals at Preolenna.

(3)—The Mode of Occurrence of the Diabase.

The occurrence of diabase in the coalfield is completely confined to the Diabase
Range. This is a narrow range running north and south.

Basing conclusions on the recognised mode of occurrence and habit of the
diabase worked out in detail in the other coalfields of Tasmania, there seems to be
ne doubt that this oceurrence of diabase is in the form of a dyke. Nothing is
known of its behaviour underground, but it may be expected to continue indefi-
nitely downwards without an enlargement having any economic bearing on the
area of the coalfield.
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(4)—Structure.

(a) Faults.—No faults have so far been discovered in the Preolenna coalfield,
but it must be remembered that the mining work carried out is of relatively small
extent. The occurrence of the transgressive diabase dyke would seem to indicate
that faults will almost certainly be met with. They, however, will be minor faults,
and not of such size as to seriously interfere with mining.

(b) Dip of Coal Seams.—The coal seams have a dip somewhat greater than
is generally characteristic of the coal seams of Tasmania. The average dip is
towards the west, or a little north of west, and amounts to about 140,

(5)—The Coal Seams Represented in the Area.

As mentioned above, the coal oceurs at two distinet horizons. The seams in the
Greta coal measures number four. The number represented in the Tomago has not
been ascertained. A number of outcrops occur, but these could quite possibly be
the one seam faulted into various positions. On analogy with the Pelion field, not
very far distant, the indications are that there is only one seam developed. Future
exploration, however, will definitely determine this.

The development of four seams in the Greta measures show a distinct geo-
graphic variation occurring in this series from the Mersey Valley to Preolenna, for
in the former area only one seam is developed. The step has not been taken, there-
fore, of giving these four seams special names, as they apparently are a special
development quite locally at Preolenna.

In addition, there is the possibility of a fifth seam of coal occurring in one
part, at least, of the Preolenna coalfield..

The coal seams vary in thickness from about 9 inches to 24 inches, the greater
number of the outerops showing a thickness of from 15 to 24 inches.

The coal seams are characterised by the fact that without exception they belong
to the kerogenites or humic kerogenitzs.

Several of the coal seams show at various places the occurrence of high-grade
kerosene shale, and it is specially noteworthy that this shale is not confined to any
one seam, but makes and disappears in the various seams in a manner totally
characteristic of this class of coal.

F.—The Mining Properties.
(1)—The Preolegna Coal Company.

() Number and Area of Leases.—This company controls the following leases : —
5704-m, 4967-m, 4970-m, 5964-m, and 5965-u, the total area of these being 1440
acres.

(b) Ewxtent and Method of Mining Operations.—The extent to which mining
operations have been carried out on these properties consists of the driving of adits
from the northern side of the Jessie :

In addition to the preliminary work of short adits and cuts into the side of the
hill to open up the coal seams, there have been carried out the driving of the fol-
lowing tunnels on a larger scale:— .

At the 7-Mile two tunnels have been driven. One, known as the ‘“ Up-cast
Tunnel,”” has been driven 220 feet, and headings to right and left of between 100
and 200 feet at both the 100 and 200 feet points.

At a lower level the main tunnel, 7 feet by 5 feet 6 inches, has been driven
400 feet. It is intended to continue this to 750 feet.
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At the 8-Mile a tunnel, 10 feet by 5 feet 6 inches, carrying a double tramline,
has been driven 600 feet. The designed length of this tunnel is 1300 feet, which
will open up the four seams at this level.

As there has been no appreciable output from the mine it is obvious that there
is nothing further to state with regard to the method of mining that has been
used. There is no doubt, however, that the correct method of mining these seams,
with an average dip of 14°, and in places being as great as 259, is to work to the
rise.

Although the coal seams do not exceed 2 feet in thickness, yet several of them
are within a few feet of each other, and it will undoubtedly be possible. in places
at least, to work two seams with the one heading.

(¢) Quality of Coal.—The coal of the four Preolenna seams so far investigated
consists of many varieties of the kerogenites and humic-kerogenites. They are there-
fore high-grade coals, especially useful for gas-making and steam-raising, as well
as for household, purposes. Their greatest utility, however, lies in their suitability
for destructive distillation at low temperatures to produce oils. This phase of their
usefulness will be gone into Ffully in a subsequent publication dealing with the
*“ 0il Shales of Tasmania.”” -

The general quality of the Preolenna coal is shown in the table of analyses of
Tasmanian coals. (Table I.)

In fact, the Preolenna coals are the highest-grade coals found in Tasmania,
being very much superior to the Trias-Jura coals. This is distinctly shown in the
table of analyses above referred to.

Constituting, as they do, the only source of high-grade gas and coking coals in
Tasmania, these Preolenna coals constitute an asset of great potential value to the
State quite apart from their value as sources of oil.

It must be remembered, however, that the sulphur content of these coals is
rather high, but against this must be remembered the undoubted fact that by
washing in modern washing machines this amount of sulphur can be reduced to the
average sulphur contents of ordinary coals.

A test made on the Tasmanian railways shows that the Preolenna coal can
rey.lace the imported New South Wales coal with very satisfactory results.

The value of this coal for gas-making is very marked, as the yield of gas per
ton is at the rate of over 12,000 cubic feet with a most exceptionally high candle-
power.

(d) Production.—The production to date has consisted merely of a few hun-
dred tons for experimental and other purposes.

(¢) Quantity of Coal Available.—Calculating on the four known seams in the
Greta coal measures, and ignoring the seam or seams in the Tomago measures, and
taking the thickness of the seams as two seams of 2 feet each, and two of 15 inches.
each, a total thickness of 6'5 feet is obtained. The exact area over which these
seams extend throughout the 1440 acres held by this company has not been deter-
mined, but for the purposes of calculation of the coal reserve it is justifiable to
assume that the three bores indicated on the geological map have proved coal to
exist at those points. On this assumption the coal-bearing area is, approximately,
750 acres. This gives a coal reserve of 5,000,000 tons. This is a minimum esti-
mate, and will probably be increased as further exploration is carried out.

(2)—S. W. Margetts.

Number and Area of Leases.—One lease (No. 7034-m—320 acves) is charted
in the name of 8. W. Margetts. This lies between portion of the Preolenna Coal
Company’s holdings and the State reserve. Tt carries several coal outcrops, and
undoubtedly contains a reserve of coal, but the extent cannot be indicated at the
present, as no appreciable work has been carried out.
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(3)—The State Coal Reserve.

An area of 975 acres lying to the south-west of the Preolenna Coal Company’s
holdings has been reserved by the State. Ccal and kerosene shale outcrops have
been located in the eastern portion of this area, but no systematic exploration has
yet been carried out. It, however, is a potential coal-bearing area, and undoubt-
edly constitutes an appreciable addition to the coal reserves of the Preolenna coal-
field. The number of seams and the quality of the coal may be expected to resemble
the conditions in the Preolenna Coal Company’s area.

G.—Unleased Coal-bearing Area.

An extension of the coalfield will lie tc the west and north-west of the area
indicated above. 1In the absence of any systematic attempt at prospecting in that
area, it is impossible to say what is the total area of the coal-bearing country.




Chapter XIX.

BARN BLUFF - PELION COALFIELD.

(1)>-Bary BLUFF AREA.
A.—Location and Extent.

Barn Bluff is situated on the extreme north-western end of the Central Plateau
of Tasmania, being only a few miles distant from the Cradle Mountain. Tt is 45
miles in a straight line from Burnie, and a similar distance from Devonport.

The potential coal-bearing area is, approximately, 7 square miles.

B.—Aceess.

Access to the Barn Bluff area is difficult. A road negotiable by ordinary
motors is available to two points, namely, Lorinna and Pine Creek. From Lorinna
there is a rough road available for horse vehicles for a distance of 22 miles. The
remaining 6 or 7 miles to the Barn Bluff area consists of a track passable only for
pack horses.

From Pine Creek to Waldheim the journey is accomplished by pack horses, and
it is then 7 miles over the mountain by blazed trail to Barn Bluff.

The best route for a road to Barn Bluff is via Lorinna to the Forth Bridge,
thence by the Brown River Valley to Barn Bluff. This would entail the putting of
the road from Lorinna to Forth Bridge into good order, and the surveying and
forming of a road from Forth Bridge up the Brown River Valley to Barn Bluff.

The nearest point to the railway system is Staverton, which is 40 miles by road.
Railway-construction presents many difficulties, and would undoubtedly be costly.

C.—Previous Reports.

The area was first reported on by A. Montgomery, in 1893, being included in
a report submitted to the Secretary for Mines in that year on ‘‘ The Country
Between Mole Creek and the Mt. Dundas Silver Field, and On the Discovery of Coal
at Barn Bluff.”

In 1901 G. A. Waller visited the area, and his report is included in the Secre-
tary for Mines’ Report for 1901, entitled ‘“ Report on the Mineral Districts of Bell
Mount, Dove River, Five-mile Rise, Mt. Pelion, and Barn Bluff.

In 1919 A. MecIntosh Reid, Assistant Government Geologist, included the coal-
fields in a cursory examination, and the results of his observations are included
in Geological Survey Bulletin No. 30.—‘‘ The Mt. Pelion Mineral District.”’

D.—Topography.
(1)—General Description.

The Barn Bluff coalfield constitutes portion of the high plateau country, having
an elevation of from 3200 to 5000 feet. The actual coal-bearing area lies beneath
the approximately conical mass of Barn Bluff, and extends northwards under the
spur which connects that mountain with Cradle Mountain.

The coal horizon outcrops on the eastern side of the steep-sided gorge of the
Fury River, and on the eastern side at the heads of the valleys of the various
branches of the Brown River. A potential coal area is also located under Mt.
Inglis. outcropping round the slopes of that mountain at an elevation of, roughly,
3200 feet, which is slightly above the general level of the plateau country in that
area.

The main topographic features are shown in the geological map, Plate XXXVI.
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(2)—Relation to Mining,

Outcropping, as the coal horizon does, above the general level of the plateau
and on the side of the steep Fury Gorge, the topography obviously presents very
favourable conditions for mining by adit, and the movement of the coal by gravita-
tion. The topography, therefore, is very favourable for mining, excepting in so far
:g éhii;tfamr has made access to the district and transportation problems somewhat

ifficult. -

E.—Geology.
(1)—Geological Map.

The geological map of the area is included in the map of the Barn Bluff-Pelion
Coalfield, Plate XXXVI. 1In this map the outerop of the coal horizon is indicated
in addition to the other geological data. The glacial moraines are not shown, but
their general location is indicated on the map.

(2)—The Permo-Carboniferous—Trias-Jura Section.

The only portion of these two systems represented in the field is the Permo-
Carboniferous. This system is seen to be resting on the denuded edges of the
Pre-Cambrian quartzites and mica schists. The basal beds are the glacial con-
zlomerates, which pass upwards into the Lower Marine mudstones, which are com-
paratively poorly developed in the area. Above these are the Greta coal measures,
which contain the one coal seam developed in the area. Above the coal measures
occurs a considerable thickness of the Upper Marine mudstones.

The details of this section are represented in Plate II. up to the top of the
Upper Marine mudstones.

(3)—The Mode of Occurrence of the Diabase.

The diabase occurs on the upper part of Barn Bluff, at Mt. Brown, and on
Cradle Mountain. The amount of erosion that has taken place, and the very high
relief, allow close observation to be made of the relation of this diabase to the sedi-
ments of the lower flanks of the mountain. These exposures show clearly that the
diabase occurs resting on top of the Permo-Carboniferous sediments or on the trun-
cated edges of the Pre-Cambrian quartzites and mica schists. This shows clearly
that the diabase is in the form of a sill, the overlying sediments having been removed
by denudation, and, in fact, the greater part of the diabase also having been
removed by the same agency, exposing the residuals now left at Barn Bluff, Mt.
Brown, and Cradle Mountain. This diabase is, in fact, part of the western sill-
like off-shoot from the asymmetric transgressive igneous mass of the Central Plateau..

(4)—Structure.

(a) Faults.—No faults have been definitely located, but probably small faults
exist.

(b) Dip of the Coal Seams.—The coal seams are practically horizontal, what
dip there is being towards the west, and only consisting of, at most, 1 or 2 degrees.

(5)—The Coal Seams Represented in the Area.

There is only one seam in the area. This occurs in the Greta coal measures
at the horizon shown in Plate II.

This coal seam is of the kerogenite or humic-kerogenite type, and, as quite char-
acteristic of this type of coal, may consist of the variety pelionite in one part, and of
a totally difierent type of cannel coal in another.
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The outerop of the seam has been found in several places on the eastern side of
the saddle connecting Barn Bluff with Cradle Mountain, in places consisting of
8 inches of a humic-kerogenite without any pelionite, while in another place, a
few chains away, it carries in the centre of coal of that type a thin seam of typical
pelionite.

The high-grade pelionite, which has been found in the glacial moraine at the
eastern foot of Barn Bluff in slabs up to 8 inches in thickness, represents this seam
varied to the extent of consisting of practically wholly of the substance to which the
name of ‘‘ pelionite '’ has been given, which is, in fact, a special variety of the
kerogenites and humic kerogenites. The part of the seam from which these frag-
ments have come has not yet been disclosed.

F.—The Mining Properties.
(1)—The Tasman Oil and Products Company.

(a¢) Number and Area of Leases.—This company holds Section 8622-w (398
acres), together with the following areas held under licences to search for coal:--
P. Evans, 3200 acres; A. Nicholls, 3200 acres; G. S. Hope, 3200 acres; Black and
Manton, 3200 acres; W. A. Neudie, 3200 acres.

Of this total area, the coal horizon occurs in only two of the licences to search
areas, namely, P. Evans (including Barn Bluff and the saddle connecting with
Cradle Mountain) and G. S. Hope (including the greater part of Mt. Inglis), and in
only the northern portion of Section 8622-m. To search for coal in the remaining
part of the area would be absolute waste of money, as the geological map distinctly
shows.

(b) Extent and Method of Mining Operations.—Up to the present the less said
about the extent and method of mining operations in this area the better. There
has been a total absence of method, efficiency, and sincerity on the part of those
in charge of operations on the spot. Instead of systematic trenching or boring for
the coal horizon, operations have been confined to starting so-called open-cuts in the
moraine to extract the fragments of pelionite therein, The only method which is
likely to give any tangible result in this area is to prospect along the line of outcrop
shewn in the geological map, Plate XXXVI., by trenching or a series of shallow
bores.

(¢) Quality of ("oal.—The coal seam, where exposed in outcrops, consists of a
humic-kerogenite rich in gas and oil, but rather high in sulphur. At one spot it
carries a thin seam of pelionite in the middle. The problem to be solved by further
exploration is the exact variation in the quality of the coal, as determined
by the variation in the type of coal, and the portion of the coal
area which carries appreciable high-grade pelionite similar to that in the fragments
in the glacial moraine. This pelionite gives up to 130 gallons of oil to the ton on
distillation, and its exact value and utilisation in that direction will be left for dis-
cussion in the forthcoming publication dealing with the ‘‘ Oil Shale Resources of
Tasmania.’’

(@) Production.—Only a few hundredweights have been produced to date from
the glacial moraine, and no appreciable production can be expected until the actmnal
seam has been located and exploited.

(¢) Quantity of Coal Awailable.—In the undeveloped state of the field it is
impossible to make any accurate estimate of coal reserves. Tt may reasonably be
assumed, however, that an 8-inch coal seam will occur over an area of 1200 acres.
This gives a possible coal reserve of 1,600,000 tons.

(2)—The Great Pelionite Petrolenm Oil and Products Syndicate.

(a) Number and Area of Leases.—Some licences to search for coal are held by
this syndicate in the names of R. J. McCutcheon, C. B. McCutcheon, and J. Forster.
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The land held by the two latter consist for the greater part of Pre-Cambrian
quartzites and mica schists, the remainder consisting of the basal conglomerates of
the Permo-Carboniferous.

The 3200-acre licence to search, in name of R. J. McCutcheon, is the only one
on which any work can be justified, as the coal horizon occurs in the eastern half
of this area.

No work has been carried out on these sections.

(2)—Mr. PeLION AREA.
A.—Location and ;E'mtent-

The Mt. Pelion area lies to the south-east of Barn Bluff, being distant there-
from 7 miles. The coal outcrops occur on the northern slope of the Pelion group

%fl mountains, and the potential coal-bearing area extends southwards to Lake St.
air.

The area of the Mt. Pelion area proper consists of about 25 square miles.

B.—Access.

The same general remarks in regard to access as given for the Barn Bluff area
apply to this area also, with the following modifications.

Access is possible from the Forth Bridge by means of a good pack-track 7 or
8 miles in length. Access is also possible from Liena by a pack-track 22 miles in
length, Liena being connected by a good motor road (10 miles in length) with the
Mole Creek terminus of the main railway system.

C.—Previous Reports.

The reports that have dealt with the Barn Bluff area have also included Mt.
Pelion. The literature therefore given under the Barn Bluff area will also apply
in this case.

D.—Topography.
(1)—General Description.

The area is one of distinetly high relief, consisting as it does of the Pelion
group of mountains which lie at the head of the Forth Valley. The precipitous
faces on the northern sides of these mountains have been caused by the eating back
of the Forth River into the range. The elevations vary from approximately 2000
feet at the northern boundary of the area to 5000 feet of the high mountain peaks.

The main topographic features are shown in the geological map, Plate XXXVI.

(2)—Relation to Mining.

The topography makes mining by adit system in this area ideally possible.
The only difficulty that the topography presents in the mining problem is in the
matter of access as described above.

E.—Geology.
(1)—Geological Map.

This is included in Plate XXXVI. In this map the main geological systems are
shown, but no subdivisions in the Permo-Carboniferous are indicated.
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(2)—The Permo-Carboniferous—Trias-Jura Section,

In this area the Trias-Jura system is absent, but there is developed as complete
a section of the Permo-Carboniferous as occurs anywhere in Tasmania. This is
shown completely in Plate II. in column ‘‘ Barn Bluff-Pelion.”” Every subdivision
of the Permo-Carboniferous as developed in Tasmania is there represented—from
the basal conglomerates resting directly on the Pre-Cambrian quartzites to the top
of the Tomago coal measures.

(3)—The Mode of Occurrence of the Diabase.

The same remarks apply here as were made in regard to the Barn Bluff area.

The deep gorges cutting through the diabase into the underlying sandstones
in innumerable instances show beyond any shadow of a doubt that the diabase is
in the form of a sill, the overlying sandstones having been completely removed by
denudation. In faet, denudation has proceeded so far as to completely remove the
diabase from some of the mountains; for example, the north-western peak of Mt.
Pelion FEast; while in other cases only a small relic of the diabase is left, for
example, the main peak of Mt. Pelion East.

(4)—Structure.

(@) Faults.—There is no evidence observable of the existence of faults of any
magnitude.

(b) Dip of Coal Seams.—The coal seams are practically horizontal.

(5)—The Coal Seams Represented in the Area.

The coal occurs at two separate horizons in the Permo-Carboniferous—namely,
the Greta Coal Measures and Tomago Coal Measures. Each horizon carries one
seam. In fact, the Greta horizon is represented below Mt. Ossa by carbonaceous.
shales only, no coal seam being developed ; but to the west, under Mt. Pelion, coal
is developed in a thin seam.

In the Tomago coal measures there is only one seam developed. This has a
total thickness, including bands, of 30 inches. It outcrops along the steep cliff
face of sandstone below the diabase of Mts. Ossa and Doris.

Tt is specially important to note that no pelionite whatever has been discovered
in the Mt. Pelion area, this particular variety of the kerogenites being confined,
as far as present discoveries go, to the Barn Bluff area.

F.—The Mining Properties.
(1)—The Adelaide Oil Exploration Company Limited.

(a) Number and Area of Leases.—This company holds a number of 3200-acre
licences to seaich areas extending from Mt. Pelion, Mt. Oakley, and Mt. Pillinger
to as far south as Lake St. Clair.

(b) Extent and Method of Mining Operations.—No mining has been carried
out by this company, and at the date of the examination (December, 1921), no
prospecting had been done.

(¢) Quality of Coal.—The quality of the Tomago coal is shown in the table
of analyses (Table I.). '

The ash content is high and the coal does not possess the properties character-
istic of the coal at the Greta horizon by giving oils on distillation.

The use of these coals, therefore, would be confined to ordinary purposes, and
the quality cannot therefore be said to be any better than the average Trias-Jura
coals of Tasmania.
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As stated above, considerable portion at least of the area contains no coal seam
at the Greta hovizon, and much further exploration will have to be made before
any statement can be made as to the quality of this Greta coal in the Mt. Pelion
area.

(d) Production.—No produetion whatever has taken place.

(€) Quantity of Coal Available.—In the undeveloped state of the field only a
rough approximation of the amount of coal available is possible. This must be
based on the Tomago coal seam, 2 feet in thickness. A reasonable area over which
it is justifiable to assume that coal exists, on the geological evidence, would be 2000
acres. This would give a possible coal reserve of 4,800,000 tons.




Chapter XX.

THE TERTIARY BROWN COALS AND LIGNITES.

The brown coals and lignites of Tasmania are of Tertiary age, and although
widely distributed throughout the State they cannot be regarded as of very great
industrial importance.

The general character of this class of coal resembles those at Morwell, in Vie-
toria. The following analyses will indicate the general character of the brown coals
and lignites of Tasmania:—

(1) Brown coal from Lette's Bay, Macquarie Harbour :

Per cent.
NS ORI s e el R M S S L L 208
Volatile carbonaceous matter ... ... ... 33:45
IR OREDEED i . <o <or wvw vos wei ses wen 335
BRI oo o cod e B T e avw. Sesl G e 12-25
(2) Brown coal from Rosevale, West Tamar:
DSBS, .. .o gun: wos cos wwv wwn wus wie Ve 151
Volatile combustible matter ... ... ... ... 391
s T S O [ C RO 292
BN S5 i el s as e ae s ewn iwa 166

The thickness of the brown coal seams in Tasmania is not known up to the
present time to exceed 4 feet. In places the coal is near the surface, but no occur-
rences are known where such a seam could be worked by open-cut methods with
anything less than 20 feet of overburden to remove. It is doubtful, therefore,
whether these brown coal deposite will have any commercial value for very many
years to come.

The main localities of occurrences are as follow:—

Generally throughout the Launceston Tertiary basin.

In the valley of the Tamar.

On the North-West Coast, underlying the basalt, especially in the hinter-
land from Table Cape, and extending to the vicinity of Waratah.

In various localities down the West Coast; for example, the Que Valley
and in Macquarie Harbour and Port Davey.

In the southern part of the island there is an extensive occurrence in the

Derwent Valley, in the vicinity of Macquarie Plains, and at other iso-
lated localities.

In the Rosevale district, on the West Tamar, a 4-ft. seam has been opened up
by shafts, and a few tons extracted and used for manurial purposes. It has, how-
ever, had no application as a fuel, and is not: likely to until such conditions are dis-
covered which would enable the deposit to be worked by open-cut methods, and to
such an extent as to warrant the erection of a brigquetting plant.




Part V.

The Total Coal Reserves and their Exploitation.

Chapter I.
THE TOTAL AMOUNT OF COAL AVAILABLE.

Although coal-mining commenced during the early years of colonisation in Tas-
mania the systematic geological survey of the fields was long neglected, and it was
owing to the future bright industrial outlook that a detailed survey was instituted.
Even yet the investigation of the coalfields has not been thorough, and the data
relating to the more remote fields is too scanty to enable an estimate of the actual
amount of the coal reserves to be made. However, reconnaissance surveys afford
data for a fairly accurate conception of the geology of these outlying coalfields, and
serve as a basis from which to calculate the probable amount of coal in them. The -
detailed examination of the main fields has afforded sufficient data for accurate
calculations of the coal reserve, -

(1) THE ToNNAGE AvaILABLE FOR PAvABLE EXTRACTION ACCORDING To THE INDUS-
TRIAL AND Ecoxomric ConpitTioNs ¥ THE REespective FreLps.

The present commercial value of the coals of this State varies according to age.
Thus, the oldest (Permo-Carboniferous) is of much greater value for general use
than the youngest (Tertiary). Accordingly, under like conditions a thin seam of
Permo-Carboniferous coal can be profitably mined, where a much thicker seam of
Tertiary coal would prove unprofitable. '

Under present economic conditions it is held that the critical thickness of coal
below which it cannot be extracted at a profit for the several classes of coal are—

Permo-Carboniferous— Inches.
Humic-kerogenites ... ... ... . -oo oo o ... 12
Pelionite and torbamite ... ... ... ... ... ... ... 8

Trias-Jura—

Sub-anthracite and non-caking humic ... ... ... 30

Tertiary—

Lignite and brown coal ... ... ... ... ... ... ... 48

Many other factors, such as facilities for transport, remoteness from markets,
&c., enter into the calculation, but in general the conditions do not vary much. A
particular advantage possessed by one coalfield is offset largely by the advantages
on other fields.

Unfortunately there are insufficient data available relating to the Tertiary
coals to enable even an approximate estimate to be made. Tertiary coal basins are
found in all quarters of the island, and some are extensive, and contain seams of
workable thickness, but at present there is no local market for this coal as a fuel.
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The details of the quantity of coal available under existing conditions for indus-
trial purposes is given in the subjoined table:—

TasLr 11.—Coar ResErvis Basep on Existine Ecoxomic CoONDITIONS.

Extent, Quantity, and Quality of Coal available for
Coal Seams, Profitable Extractivn under present Economie
Coalfield. i Conditions,
g;;;:. ?‘E\gﬂ:ﬂ: AA'::G:.“ Class, | Metric Tons.
T - |
Mt, Ninholus .................. 2 9 4300 | Non-caking humic ‘ 55,728,000
Fingal .eoeeoeeennenesnerens 3 11 1706 % g 27,050,000
Dalmuyne .....cccoeeeeerinones 3 15 700 ” " 15,120,000
Douglas River ............... 1 4 460 ,, . 2
MGPRuliL i -5 1 6 640 ki " 4,700,000
Denison River . s enny 1 2 450 » . 1,080,000
Yark PN, .oreoneserssnorese 1 3 40 29 o 144,000
Colebrook ......ceecueerune.n. 2 475 | 250 -~ " 1,425,000
AVOCE ..veenenn. L 4 18 160 4 v 2,498,000
Catamarsn .......cceeeeivessss. 2 7 230 o 1 1,116,000
Sandfly soene 6 17 800 | Sub-anthracite and 5,300,000
non-caking humie
Cygnet gons 2 3-9 280 » 3 715
Lawrenny Bl 10 250 | Non-caking humic 2,740,000
Mersey . | 1 18 450 | Humic-kerogenite 136,000
Longford. 2 7 45 | Non-caking humic 150,000
Buckland . 3 9 40 - 2 288,000
Preolenns ........ccceeeeens 4 85 760 | Kerogenite and 5,000,000
humic-kerogenite
BartBIl o onnsiivs onon 2 2:75 | 5000 | Humic-kerogenite & 9,000,000
non-caking humic
RO csisrimsivimises frss oanerparmesrfontnirssy 134,398,000

(2)—Tae Coar RESERVE, CALCULATED aND CLASSIFIED ON THE Basis Lamp
Dowx By THE INTERNATIONAL GEOLoGicAL CONGRESS.

In the scheme of coal classification adopted by the International Geological
Congress, held in Canada in 1913 for the purposes of compiling statistics as to the
coal resources of the world, coal seams were divided into two groups:—

Group 1 included seams of 1 foot or over to a depth of 4000 feet.

Group 2 included seams 2 feet and over, between depths of 4000 and 6000
feet.

All of the Tasmanian occurrences come within Group I. In order, therefore,
to make the information in this publication complete, the estimation of the coal
reserves has been made in accordance with the International Geological Congress
scheme. Comparison is thus possible on common ground with the coal resources
of other parts of the world. Full particulars of the scheme of classification can
be obtained in the ‘‘ Coal Resources of the World ' publication, Volume I.

The reserve is divided up into three divisions: —

Actual Reserve—Caleulation based on actual thickness and extent.

Probable Reserve—Approximate estimate.

Possible Reserve—Which includes general indications of further deposits of
coal on geological evidence, with no data available for caleulation of
actual tonnage.

The class of coal indicated in the statement of coal reserves on this basis in the
following table is that of the International Geological Congress scheme, full par-
ticulars of which will be found in the abovementioned publication.
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TaBLe 11[.—CoaL RESErRVES BASED oN SCHEME ApoPTED BY ISTERNATIONAL GEO-
LoGIoAL CoNGRESS FOR CALouLATING THE CoAL RESOURCES oF THE WORLD.

District,
]

Mt. Nicholas

Dalmayne ...

Seymour .....
Douglas R. |

Denison R.
St. Albans. ...
Steep Creek

Fosbrooks ...

Mt. Paul.....,|

Schouten 1. |
Triabunna ...
York Plains
Mike Howe's
Mursh......
Colebrook. ...
Richmond. ...
Brewer's
Valley ......
Native Cor-
Hers........ .
Kem
Bagdud . ...
Lawrenny ....
Rlemty.ciis
Macquarie
Plains.......
New Town ...
Sandfly

Cygnet
Strathblane ..
Hastings......
Catamaran ...
Ida Bay ......
Luue River...
Merrywood ..
Lewis Hill ...
Buenu Vista..

Barn Bluﬂ'-".
Pelion

Actual Reserve.

Probable Reserve.

' Coal Seams. (Cl:;m :’:"’d“" 'f;“‘ (Approximate Estimate.)
Possible
Aggre- Area Reserve.
"°'°t Tﬁ:- in | Class. | Metric Tons. m_ Class. | Metric Tons.
Seam T, Acres,
ey |
S 3 g , 4300 2 7: | i
! g ’ B2 | 55,728,000 | 4300 | B2 | 43,344,000 | Fairly large
3 Y 111700 | B2 | 27,050,000 Large
8 |18
: 1 |8 ; 700 | B2 | 15,120,000 500 | B2 | 8,600,000 | Fairly large
4
1 25 1500 | B2 4,000,000
s 4| 0| B2 | 320000 Small
3 511 450 | B2 | 2,500,000 Fuir
7 35 dse Fairly large
: g 74 500 | B2 | 2,000,000 2 I e Fairly large
1-
z i 7% 60 | B2 120,000 % bl Medium
|
% 6 ¢ 60| B2 | 4700000 | .. | .. .. |Fairly large
: ik ¥ 13 gmall
" & os o e mall
2 |7 | 40| B2 144,000 40 B2 192,000
o A DRI M 640 | B2 | 2,688,000
2 | 475 250 | B2 | 1425000 640 | B2 | 8,648,000
gatji Not large
1. |- 125 , . 2 W Not large
1 075 I - Not large
1 gt 1 S R Not large
4 110 250 | B2 | 2,740,000 250 R2 | 14,123,000 | Not large
1 |16 | 200 .. 200 | B2 360,000 | Small
144 ka2 wnlh % PR Not large
4 |6 300 | ... 200,000 700,000 Srgnllw
6 (17 800 A%ﬂ&. 5,800,000 | 1000 A2B8; 16,200,000 | Not large
2 39 280 A2 715,000 199 | A2 400,000 | Not large
1 |8 110 | B2 306,000 | 700 | B2 | 1,062,000 '
2 |5 60 | B2 | 360,000 80| B2 480,000
é g-e | 60| B2 360,000 |% gg 4,000,% guirlf large
e e 4
3 |9 100 | B2 x,o%,ooo Small
1 '18 40| B2 | 288,00 | 200 gz 1,440,007 | Large
3 200 4 400,000 | Not |
4 18 100 | B2 | 2,160,000 300 B2 ?:wo:mo Rishe
4 18 | 20| B2 50,000 | 60 B2 | 720000
2 |7 bl s - s 250 | B2 900,000 | Lurge
i (48 | 480 | € 136,000 950 C 300,000 | Not large
3 |9 40 B3 288,000 120 | B3 864,000
4 65 0 760 | C 5,000,000 | Fairly large
T o 3200 B2 | 7,600,000 | Large
| 124,980,000 123,013,000




Chapter 1L

THE HISTORY OF COAL DISCOVERIES AND COAL-MINING
IN TASMANIA.

There is no authentic record of the early history of the coal-mining industry.
The earliest references at hand are found in the letters and reports of Government
officials, the Proceedings of the Royal Society of Van Diemen’s Land, and in the
historical writings of James Fenton and others.

So far as can be learned the Saltwater River seams on Tasman Peninsula were
the first discovered and exploited in Tasmania. These mines were worked by the
Imperial Government to provide fuel for the various penal establishments in the
neighbourhood, and a large quantity was conveyed to Hobart for household use.
Operations ceased here when the penal settlement was abandoned about 45 years ago.

In 1824 J. Hobbs, on a voyage of exploration by boat round Tasmania, dis-
covered coal seams in the cliff-face overlooking the sea at South Cape Bay. Some
years later these deposits were explored by the Imperial Government with conviet
labour, as were also the Recherche Bay seams found in 1834. No further develop-
ment work has been done there.

In giving an account of his visit to Colebrook in 1843, Strzelecki mentions the
discovery of coal by convicts at the site of the present mine opening. At that
time the mine was in active operation, and even then had produced a comparatively
large quantity of coal. Strzelecki refers also to the occurrence of coal at New Town,
Richmond, Pittwater, Ben Lomond, and Fingal. 1In 1849 J. Milligan investigated
the coalfields of the State, and, referring to the Colebrook mine, reports the partial
collapse of the workings. He records also the discovery of coal on Schouten Island
and at Triabunna, and discusses the progress of development of the older fields.

Coal was discovered in 1850 in the Mersey district, and mining has continued
uninterruptedly ever since. The seams are small, and the rate of production has
never been large—sufficient only for local requirements. , Following the gradual
settlement of the country exploration extended into the north-eastern district, and
sesms were discovered in the Denison River area and at Seymour. There is no
record of development here, but it 1s known that large quantities of coal were
shipped from the port of Seymour during a period of 17 years.

The first important development in the coal-mining industry synchronises with
the opening of the main trunk railway between Launceston and Hobart in 1876.
Three years later the Colebrook mine was reopened by one McShane, and during the
succeeding 20 years a large quantity of coal was raised and sold to the Railway
Department.

The year 1886, however, was epoch-making in the coal-mining industry. In
that year the Cornwall Mine was discovered by G- A. Crisp, of Avoca. A company
operating from Launceston was formed to exploit the deposits there, and active
development has continued without serious interruption to the present day.

Other mines were opened in the Mt. Nicholas Range, railways for transportation
were constructed, and every facility was provided for cheap marketing.

In 1900 the important Catamaran field was discovered, and eight years later
William Anderson exposed the Strathblane-Hastings series in the same district.

Lowrie and Harris, in cutting a track from Wynyard to Arthur River in 1901,
discovered coal outerops at Preolenna. The coal of this field is similar to that of
the Mt. Pelion-Barn Bluff field, where coal was found by J. Will in 1892.

The remoteness of these fields from lines of transport has been the greatest
obstacle to their advancement, but in the case of the Preolenna railway facilities
will shortly be provided. .

Although the growth of the coal-mining industry has been slow, a great amount,
of development work has been performed in all the commercially important fields.

A rapid increase in the production is anticipated in the near future, following
the establishment of new industries and the development of means of communica-
tion and the expansion of the export trade.
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Chapter III.

THE TOTAL AND PRESENT RATE OF PRODUCTION.

The early records of the production of coal are not now available, but a fairly
close estimate has been arrived at by taking into consideration the average rate of
output and the number of years the mines were in operation.

Prior to 1880 it is estimated the production was:—

Tons.

BEYMONE MMM . o5 e sioiniee s s s e st 50,000
Colebrook (Jerusalem) .................o..ccocceeien 50,000
T T R T e SRS 50,000
ORI I RIVRE 5 iir oo ssrboeiat e ensonnss mrans 10,000
L A A I SR ST S 85,000
e il R e R R SO 50,000
Estimated total .........cocoiviviiiiiinniniinnn, 295,000

Since 1880 statistics of the coal production have been tabulated by the Mines
Department. The production and value for each year since 1880 is given here-
under: —

TasLre IV.—Torar ProbuvorioN oF CoarL 1¥y TAsmaANIA SINCE 1880.

Year. Tons Raised. | Value. Year. Tons Raised. Value,
! £ £
12,219 | 10,998 48,863 41,533
11,163 10,047 49,069 41,709
8803 7923 61,109 51
8872 7985 51,003 44,194
7194 6475 52,805 | 44,962
6654 5089 58,891 | 50,057
10,391 | 9352 61,067 51,907
27,633 | 24,870 66,161 56,237
41,677 | 37,420 82,445 4 .
36,700 $3,030 57,067 26,214*
50,519 45,467 53,560 24,568*
43,256 ; 38,930 55,043 25,367*
36,008 32,407 60,794 27,853%
34,603 27,754 64,5636 30,418*
30,499 24,399 55,675 27,736
32,698 | 26,159 63,412 38,673*
L1 ] T 41,904 33,523 60,163 87,676%
IOOT 5o nisinesin 42,196 33,757 66,253 47,004*
RS A —" 47,678 | 38,256 75,429 64,005*
IBOD .t 42,609 | 38,349 66,476 63,446
L SRR R e 50,633 | 44,227
100 . ovmeisdins 45,438 i 38,451 1,880,138 1,419,878

" Value at pit’s mouth.

The total production to date is estimated at 1,880,138 tons, valued at
£1,419,878.

Since 1886 the Cornwall Mine has contributed over one-third, and, with the
neighbouring M#t. Nicholas Mine, more than one-half of the total production.
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The total output of the Cornwall Mine to date is 829,556 tons. The other coalfields
have yielded only a comparatively small amount. .

The present rate of production is at the rate of 75,000 tons a year, or not half
of that required for local consumption. Imported coals are used largely for gas-
making and coke-manufacture, and for steam-raising on railway engines and steam-
beats. Unfortunately coals suitable for gas-making are not mined to any extent in
Tasmania at the present time, and few produce a firm coke. The market then for
local coals is at present limited to household and railway requirements, and the
output is controlled accordingly.




Chapter IV.

THE DESIGNING OF THE METHOD OF EXPLOITATION BASED ON
GEOLOGIC STRUCTURE.

In a region such as that comprising the coalfields of Tasmania, where the coal
measures have been uplifted and disturbed by enormous masses of igneous material,
the exact relationship between the intruded and intruding formations is in some
cases very difficult to interpret. That a thorough comprehension of the structural
geology of any particular part is essential becomes apparent when it is realised
that without such knowledge it would be impossible to arrive at the best methods
of operation and the selection of the most advantageous positions for mine openings.

The failure in the appreciation of this fact in the past led in some cases to
much useless expenditure and the discouragement of the operators. Instances are
known in which the sites for mine cpenings were chosen within a few feet of faults,
the existence of which was not discovered before the completion of long adits and
dip tunnels and the driving of headings therefrom. These haphazard methods have
had a ruinous effect on the industry, the direct result in extreme cases being the
abandonment of the mines before sufficient work of an exploratory character had
been performed to ascertain the extent and value of the coal.

It is a rather striking fact that the coalfields of Tasmania are separated from
onc another by distinet gecgraphical breaks. This division has been brought about
by the intrusicn of diabase and the resultant faulting aided by Tertiary and post-
Tertiary erosion.

Each coalfield in turn has been subdivided by faults of lesser magnitude into
groups of mine areas. The problems of their exploitation differ only in the means
of atcess, facilities of transport, and methods of mining, the variation being in
accordance with the conditions existing in each locality.

In pegging sections for the lease of the coal-mining rights of any area little
thought is given to the importance of the relationship between geologic structure
and mining development. Tt is the common practice to peg sections where the best
outerops occur, and the sites for mine openings are usually located at such points,
irrespective of the structural features of the country. Under the circumstances it
is surprising that, whether by accident or design, so comparatively few mistakes
have been made in this connection. Ferhaps original errors of judgment have been
obviated in a measure by the grouping of contiguous leases and the amalgamation
of interests. Naturally, holders of mining rights would be guided by geographical
conditions, and as important changes in the features of the suiface are due directly
to the geological conditions, it seems probable from this viewpoint that the grouping
of mining interests to the greatest advantage of all concerned was performed
unconsciously.

In this publication the limits of the geological maps do not necessarily mark the
divisions between coalfields, although the present arrangement, originally designed
for convenience of description only, happens to possess both a geographical and
geclogical significance.

Attention will now be drawn to other aspects of the question.

In many places the preliminary operation of boring should precede mining
development.  Most mining engineers of repute realise the necessity for such
exploratory work, and this course is usually recommended. But owing to lack of
knowledge of local geology. disappointing results have been common. For instance,
bores have been started in and sunk through Ross sandstones in search of the coal
measures from which they had been denuded- Again, near Railton bores were
sunk in Silurian limestone in search of Permo-Carboniferons coal seams. Other
instances could be given too numerous to mention.
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The failure in the location of faults frequently leads to most serious mistakes.
Many years ago, in one of the East Coast mines, a long tunnel was driven
parallel to and within a few yards of a fault of 200 feet displacement, the near
presence of which was not suspected by the operators, and it was not discovered
until a heading had been driven in that direction. On another property a shaft
was sunk 300 feet between two faults only 500 feet apart. The small amount of
coal available for raising through this mine opening forbade the possibility of the
successful operation of the mine.

There are other factors to be considered in the selection of sites for mine
openings.

It will be noticed that the site chosen for the main working adit at the Dal-
mayne Mine is not altogether suitable, as there is not a great tonnage of coal avail-
able to the north, and on the south side the seam cannot be profitably worked owing
to the costs of pumping and power haulage. Perhaps the main factor that influenced
the owners in the selection of this site was the thickness and quality of the coal there.
A more favourable site for the main opening may be found 60 chains farther south-
ward, in the valley of Picanini Creek. From this point the whole coal-bearing
area can be attacked, and by working to the rise from incline tunnels gravity
drainage and transport will greatly reduce the working costs. This position has
the further advantage of being within 5 miles of Seymour, a much more sheltered
port of shipment than Picanini Point. Numerous minor faults occur in the inter-
vening area, but no serious dislocations have been observed south of the present
main tunnel.

From the foregoing it will be seen that many of the mistakes made in the past
could have been obviated had closer attention been given to structural features in
the design of mine openings

The procedure which the Geological Survey desires to lay down as the most
efﬁ]ment means of planning the method of exploitation of the coal in any area is as
follows: —

(1) Study of the relation of the major faults to the coal-bearing
area, These major faults are shown in the maps accompanying this publi-
cation and generalised for the eastern and south-eastern portions of Tas-
mania in Plate 1IV.

(2) After the investigation of the position of the major faults has
shown that a block of coal-bearing ground containing coal reserves sufficient
to warrant initial expenditure in opening up for exploitation, and before
any such work is started, the area must be systematically bored. The

_object of this boring is to locate the minor faults. Tf the boring is carried
out systematically the position of the minor faults can be determined, and
“the third stage of the opening up can he entered upon, viz.: —

(3) The laying out of the surface works which will initiate the attack
on the coal seams from the lowest point, so that the whole of the coal can
be extracted by working to the rise, whether this rise is caused by dip or
by minor faulting. In this way all troubles of haulage and drainage will
be cbviated at the start.

Tt cannot be too strongly urged that if the coal resources of Tasmania are to
be systematically developed, the designing of exploitation on the above lines is
essential if success is to be attained.
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Part VI.

The Commercial Value of the Coal and its Industrial
Applications.

Chapter I.

THE ASH CONTENT—ITS AMOUNT, CHARACTER, FUSING-POINT,
AND THE EXTENT TO WHICH IT CAN BE ELIMINATED.

(1)-—Amount AND CHARACTER OF ASH.

In general, Tasmanian coals as delivered to market, contain a large propor-
tion of ash, compared with the higher-grade coals of New South Wales. The ash
content ranges from 10 to 25 per cent. The amount of ash in commercial coal
depends largely on the character of the roof and floor, and the number and thick-
ness of the partings and binders in the seam.

In some mines the coal seams are contained in shale, a considerable amount of
which breaks with the coal in mining, and reduces its market value. Where the
overlying shale is thin and fissile, and has to be removed to reach the sandstone roof,
it is very difficult to keep it separate. With very few exceptions Tasmanian coal
seams contain partings and binders of shale, clay, and sandstone, a certain amount
of which inevitably finds its way into the coal product. This is especially the case
with seams containing thin, soft partings of clay or shale, and hard adherent binders
of black carbonacecus sandstone. In addition to these sadlmanta.ry impurities, thin
veinlets and films of calcite, pyrite, silica, and kaolin, have been deposited from
solution on the walls of joints and cracks. This increases the quantity of intrinsic
ash considerably.

(2)—ExteENT To wWHicH AsH CaNy BE ELIMINATED.

Exhaustive washing tests were carried out last year on samples of Tasmanian
coal, to determine to what extent the ash could be eliminated by washing.

Parcels of five tons each of Mt. Nicholas, Cornwall, Dalmayne, Fingal, and
Preolenna coals were sent to the Purified Coal and Coke Company’s coal-washing
plant at Jesmond, near Newcastle, New South Wales.

The tests were carried out under the supervision of H. G. W Keid, Assistant
Government Geologist.

The plant, which has a capacity of 180 tons of coal per day of eight hours, is
arranged in four sections, as follows:-—jaw-breakers, rollers bashers or washers,
and pulverisers.

The coal was erushed to, approximately, 3-inch size by jaw-breakers, and carried
by a belt-conveyor to a bin at the rollers. It was then lifted by an elevator to the
rollers, and crushed to about 14-inch size. The ccal, lifted by another elevator
abuve the level of the washer, was fed into a series of four washers. The races were
so designed that the coal entered the back of the washer and passed over the front.
The surface measurements of the washer were € feet by 3 feet. The upper portion
was in the form of a box about 5 feet deep. Under it a tapered hopper was affixed
to collect powdered coal, which might pass through the sieve. The latter had six
holes to the linear inch, a.nd was pla.ced 15 mohesu%rom the top of the washer. The
coal was fed on to this sieve. A plate 6 inches high was fastened on each of three
sides at the top to prevent the coal overflowing in all directions. The coal after
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being washed passed over the front, and rotating arms pushed it into the race, whicl
extended along the front of the washer to the drying appliances.

Directly above the sieve on the front of the washer a 3-inch slot was provided
for the escape of the waste material, which passed from the sieve into a closed
chamber. A serew operating in this chamber collected the waste and delivered it to
a bin from which it was removed when necessary.

The coal, which entered the washer at the back, and gradually worked its way
to the front as the result of the flow of water, and the pulsations produced by a
piston 18 inches diameter, with a 12-inch stroke operating in a cylinder, is separ-
ated according to the specific gravity of the pieces.

From the bottom of the cylinder a pipe 16 inches in diameter conuected with
the washer through the back and directly below the sieve. The flow of water was
maintained by having the supply tank 20 feet above the general level of the plant
The water, after passing through the process, was returned to the tank by means of
an 8-inch centrifugal pump. The fact that the pipe from the cylinder entered the
washer below the sieve ensured the agitation of tge whole of the coal in the washer.
In this plant the pulsations were regulated to, approximately, 150 per minute.

From the front of the washer the coal was carried in a stream of water to the
drying appliances, which were simple in character, and were made in four sections,
each approximating 12 feet in length. Each section was in the form of an open race,
about 15 inches deep. At 9 inches from the top perforated copper plating was.
placed to form a false bottom, and the coal was washed on to it. 1In a short distance
most of the water had passed through the plating, and then the coal was pushed
along from one section of the drying plant to the next by a series of paddles attached
to endless chains. After passing over the four sections of the drier the samples were
found to be completely dry. From the end of the drier the coal dropped into a
storage bin.

" The coal used in these washing tests was sampled at the company’s works under
H. G. W, Keid’s supervision, both before and after treatment.

It was estimated by the manager that thirteen pence would cover the cost of
washing each ton of coal delivered to the plant. The cost of the latter was several
thousands of pounds.

The average reduction in the ash content, as shown in the accompanying table
of analyses (page 2563), indicates that the gain in quality when these coals are
crushed to, approximately, 13-inch size is not sufficient to warrant the erection of a
washing plant of this type.

W. E. Lawrie, of the Blackheath Colliery, Queensland, has recently designed
a coal washer capable of treating 20 tons of coal per hour. Tt is estimated that the
plant will cost £640.

The amount of ash in the ordinary run-of-mine coal could be reduced to some
extent by rigid supervision underground, and by passing the coal from the mine
over a screen (to free it from slack) on to a picking belt, driven at the rate of about
60 feet per minute, so that lumps of shale and shaly coal could be picked out by
hand.

(3)—Fusincg PoiNT OF AsH.

With the exception of the coal from the Preolenna, Illamatha, and Spreyton
Mines, and one lot from Mt. Cygnet. the samples when burned were grey or cream
in colour, thus indicating a low percentage of ferric oxide and a high percentage of
silica and alumina. The light-coloured ash suggested a high fusion point, and, with
the exception of the Catamaran sample, which contained nearly 30 per cent. of lime,
this was borne out by the fusibility tests.

The analysis of the ash serves as a guide as to whether it will clinker or not
within certain limits. With few exeeptions, as indicated in the accompanying table,
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the coal ash examined in the typical samples showed an exceptionally high fusion
point; hence these ashes will not readily form clinker.

1t is interesting to note the difference in the melting points of samples 478 and
482, both from Mt. Cygnet. The latter sample contains a high percentage of ferric
- oxide, and is more fusible.

TasLe V.—ANaLyses oF Coar Berore aAND ArrEr WasHiNe Trests,

Volatile |
Mine. Reg. No.| OHute | Gombustible | cuisn | Ash. | Sulphur.
-~ Matter. 4
Mt. Nicholas, before washing | 725 4-42 2512 : 48:12-| 22-84 0-44
Mt. Nicholas. after washing ... 726 4-40 2690 50°70 | 18:00 0-40
Fingal, hefore washing .......... 727 2-82 2230 54-84 | 20°04 0-37
Fingal, ufter washing ........... 728 3-60 2386 56 87 | 15-67 0-37
Preolenua, before washing......, 757 1-52 32-46 52:30°| 13-72 587
Preolenun, after washing ....... 758 1-56 33 82 54-94 9-68 3-38
Dalmayne, before washing......| 759 3-14 20-42 54-84 | 22-10 0-44
Dualmayne, after washing .......| 760 268 2332 55-24 | 1876 0-44
‘r Cornwall, before washing ...... 761 350 2330 55°62 | 17-58 0-41
Cornwall, after washing......... 762 3-18 2434 58°20 | 14-28 | 0°-38
| TasLe VI.—Trsts oF FusiBiLitry or CoaL Asu.
| Mine. F Reg. No. Degrees Centigrade. Remarks.
Cardiff ...... T — . 322 1980 No softening
ST e R R R R 325 2000 Fused
Heany Tt T 0 E 114 1950 No softeming
Fingal .....c..on- 494 1700 Fused
York Plain . 520 1880 Fused
Dalmayne S S 412 1980 No softening
DalGRYRO" . vcovsemeesivsivasooined 415 2000 No softening
Douglas River............ . R 417 2000 No softening
Douglas River................. 418 2100 No softening
PomabnzIVBr . . oo s esnersncsass 419 1950 No softening
Hnstia%: ................ pasibibesany 428 2000 No softening
‘ UIEERRIUIIBITY ..o ooessonasasarintesessi 429 2100 Fused
| Bandfly ........ocnniiiiiinnnniiansns 434 2000 No softening
L 5 438 1700 Fused
Catamaran ........... 464 1660 Fused
Mt CYEDBL ©.ciiievvonsaneonsmorssana 478 2000 Fused
I Tasman Peninsula .....ccccoovvieenns 481 2000 No softening
f Buaklend . .o 5 sasawedievas e i 494 1980 No softening
Beymour .....c.eersees 624 1950 No softening
Mt. Nicholas . 0 628 1980 Fused
i COPDWAN 1rn.onssssssanes nssnssseanse 629 1960 No softening
B Mt. Christie............. sasrebsedenyes 688 2000 No softening
| WOroWRa ...o.. oo eis riianmsins 693 1940 No softening
b/ VS W = B s e 746 1960 No softening
o THamatha ...oveveerennnnns e 152 1630 Fused
%’::: ROR ot 5 55 - Ghors o b Kl bhin 65 153 1960 Fused
BRBish 4555 0o . 5 s 0 FEREND 4 TS SRR S ki 0 757 1940 Fused
Mt Cygnet ....c.c....... S esern s 482 1880 Fused




TaBLE VII.—CoaL AsH ANALYSES.

: Man-
it Ferric , 5 Mag- | Sulphur Vana-
Reg. No.| Colour of Ash SS’}’S" Oxide, |A11’m3na. %‘:3" Igm&, na:iga., Trioxide, Potash, g"d‘:i dium, Name of Mine or Locality.
* | Fe,0, | . Mgo | 80, 2 v v
-
319 3-83 45.97 1°06 [ 0-72 | Cardiff
320 4'18 ' 87:52 1:19 072 v e v . Cardiff
321 3:32 | 20418 | .. 069 | 0-94 H - - « | Cardiff
322 £ 311 | 34-44 0-94 0-80 . Cardiff
323 3 3:65 | 389-35 0-65 072 v bt ae Jubilee
324 s 372 | 29-38 0-65 1-21 -0} Iz Jubilee
325 h 8-79 |- 856411 0-65 0-50 i = Jubilee
386 ¥ 6-13 | 25-87 1-56 2:18 0- 856 v o Silkstone
492 . 661 81-10 o0-37| 288| 210! o040| .. : Fingal
493 | Cream ..........| 50-60 3:52 | 80-44 0:-37 | 10-55 1-45 3:05 o Fingal
494 | Dark-cream ...| 50-82 3:43 | 23-49 1-30 | 17:00 1:55 3056 e 5 Fingal
495 | Cream ..........| 63-08 3-10 | 30-90 0-37 1-5656 1-45 | Trace L Fin
513 | Buff-red .......| 59-88 [ 15°41 | 21:07 1-18 268 0-17 " Fin
519 | Dark-cream ...| 44°60 507 | 28-33 0-56 | 16-38 2:10 305 York Plains
520 | Dark-cream ... 43-04  4-79 | 2848 0-93 | 17-26 1-80 3-98 e . York Plains
114 | Light-buff......| 67°28 | 5:86 | 84-44 | ... 0°56 | ‘146 | “0°27 | .., 5 ... | Bruny Island
411 | Crea o - 4:06 | 38-91 : 1-27 | 0+48 . o Dalmayne
412 . 2-80 | 3880 : 0-78 |  0-14 ” Dalmayne
413 g 2:80 | 39-80 > 1'112 | 0-14 Dalmayne
414 g 286 | 35-14 0-95 0-72 0-20 - Dalmayne
415 | Dark-cream ...| 59-80 4:50 | 33-80 " 1-20 0-72 0+20 v Dalmayne
416 | Cream .......... 60-16 | 5-00 | 8340 . 100 o041 097| . ... |Steep Creek
417' | Cream ..........| 61:60 3-93 | 383-27 ts 0-60 0°58 LR L] - Douglas River
418 | Dark-cream ...| 73-96 | 236 | 22-64 | ... 0-58 | 0-72| 013 ‘ i 3 .. | Douglas River
419 | Dark-cream ...| 68-60 420 | 25-31 048 0-80| 026, ;020 .. i Douglas River
427 | White......cueeen 72:40 3-43 | 22-17 - 0-80 1-09 0-17 | ... - Hastings
428 | Cream ..........[| 64'64 2:20 | 31-87 0-72 0-69 ‘ be e Hastings
429 | Dark-cream ..., 6684 4-43 | 25-77 o 1-30 1-69 PR | I ! Strathblane
430 | White . 5772 1-57 | 89-43 1:00 0:50 5> . Catamaran
438 | Light-buff ...... 4464 815 | 34-85 067 8:60 2798 ; Sandfly
434 | Light-buff ...... 5528 5'13 | 3247 4-35 1-08 1-89 - | Sandfly
485 | Cream .......... 5280 4-80 | 20-08 056 8-28 1-45 2-74 .|| Sandfly
436 | Cream .......... 46-08 3:72 | 30-16 0-45 13-85 116 4-39 & - | Sandfly
437 | Cream .......... 45°76 257 | 20-43 0°74 | 16:60 1:59 367 v wr | Sandfly
438 | Light-buff......| 52°88 6:72 | 32-86 055 4-55 2:10 | 062 Sandfly
439 | Grey ..........c. 5844 2:57 | 34-43 0:22| 3-38 1:00 0-20 i S Sandfly
440 | Dark-cream ...| 6000 5:45 | 27-37 0-74 2-85 2 39 1-47 & Sandfly
441 |[Cream ...........| 52:20 2-86 | 36-94 | Trace 4:60 1-45 1-92 & v Sandfly
442 | Yellow . #| 500 3400 0°29| 355 159 0°10 a . | Sandfly
443 | Buff-red. 8:86 | 24-14 b 7°10 2-17 161 . Sandfly
444 | Cream . 5:21| 32-79 2-85 1-95 0-31 .- Sandfly
445 | Cream ....... 3+00 | 28-20 0-55 | 14-25 2:03 3-36 1:18 0-10 . Sandfly
446 | Cream ..... 2:29 | 43-27 = 36561 058| 0241 075 052 we | Sandfly

~
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462 | White ........] 68:60 2:29 ; 27-01 0:30 | 087 020 ... | Hastings
464 | Light-brown...| 87-44 5:86 | 18-90 1-80 | 29-30 1-23 6-35 ... | Catamaran
465 | Light-brown...| 39-08 563 | 2117 130 | 28-92 0-79 8+53 s s Cuatamaran
478 | Dark-cream ...| 7280 7:20 [ 1151 0-54 540 0°36 268 G Mt. Cygnet
479 | Buff-red ....... 5960 | 13°00 | 24-52 1-05 1-78 0-34 a5 . Mt. Cygnet
480 | Dark-cream ...| 66-10 | 1015 | 21-09 0-95 1-656 |  0-34 s | Mt. Cygnet
461 |Cream ......... 57-08 4-29 | 34-07 0-54 2-48 1-08 0-58 Tasman Peninsula
482 | Dark-red ......| 40-84 | 84-48 | 21-77 0:86 | 258 | Trace ... | Cygnet
494B | Dark-cream ...| 50°92 | 5-98 | 85°63 425 2:890 | 07 «. | Buekland
495 | Cream .......... | 58-16| 2°46, 2876 i B-49 1:23 1-30 ... | Bucklund
496 | Cream .......... l 59-76 7°43 | 25-83 0-37 145 145 0°55 2-41 140 s Mountaiu River
497 | Buff-red......... | 40°40 | 26°31 | 29-93 0-55 0-80 0-72 0-27 004 097 Buckland
498 | Light-buff....... 48°40 6°29 | 38°87 3-05 1-08 1-33 Buckland
490 [ Grey ............ 5160 | 457 | 89°63| 044 | 2-55| 020 1-08 .. | Buckland
5§12 |Cream .........| 56'B8 2:71 | 87-20 0556 1-30 100 0-48 vea Buckland
617 |Cream .... 4860 3:94 | 28-86 0+56 13°28 | <080 1-28 1:20 1-38 i Bagdad
624 | White ..... 6072 257 | B5-43 0°60 0-94 0-06 Seymour
625 |Cream .........| 61°08 2:15 | 8565 0-50 1-00 0-06 | Seymour
626 | White .......... 58100 2-53 | 87-47 070 0:94 024 s o | Seymour
627 | Light-buff...... 5976 500 | 381-80 2:00 1-24 0-27 Mt. Nicholas
628 | Light-buff......| 53:92 5:20 | 82-71 564 1-08 157 Mt. Nicholas
6290 | Cream ......... 54:76 4:43 | 8977 037 065 0-22 - Cornwall
630 | Cream .......... | 53:28 3:72 | 38-28 352 051 0°96 F Cornwall
516 | Dark-cream ...| 0348 586 | 21-74 0-74 13-30 311 1-96 vos iea Colebrook
684 | Dark-cream .| 6280 500 | 29-60 1:20 1:45 010 Mt. Christie
685 | Cream .........| 63°76 466 | 28-22 056 1-20 1:45 021 s + Thws sn Mt. Christie
686 | Light-buff...... 5256 500 | 22-60 . 12-35 3-84 410 et Mt. Christie
687 |[CUream ......... 5060 543 | 30-17 755 360 268 Mt. Christie
688 |Cream ......... 58-82 2:79 | 37-41 | Trace 065 1089 0-08 vos s - Mt. Christie
689 |Cream .........| 56-56 2:70 | 39-80 ive 0-80 0-58 0-31 ves oo Mt. Christie
690 5480 2:43 | 41-37 s 0-75 0-72 0-21 s Mt. Christie
691 56-20 3:72 | 36-28 ’ 2-20 1-45 0-51 e s Brambletye
682 ) wisaasel DG80 2:58 | 87:02 2:25 0-50 1-27 - Ben Lomond
698 |[Cresm ......... 66°48 | 3-79 | 20-21 | Trace 0:75 | 100} 0-15 . | Merrywood
745 | Cream ......... 6110 ( 2'86| B81-14 : 045 | O0:87°|- 085 216,  0'71 wo | Mg, Paul
746 | White ......... 56 04 2+86 | 86°14 | 0°55 2+50 1:01 1-13 Mt. Paul
152 | Dark-red ...... 26-24 | 4900 | 17°96 | 0-54 3-78 058 1-99 aan PN e Illamatha
153 | Dark-red ......| 31-20 | 46°17 16-79 054 3-43 054 1-58 . Spreyton
725 | Dark-cream ... 61-88 500 | 30-24 { 1-90 1+12 N’i’eholas, before washing
726 | Dark-cream ... 59°76 | 6°44 | 8176 | ... 1-30 |  0:90 .. | Nicholas, after washing
727 (Cream ......... 4960 3-28 | 28:72 056 | 13-90 1-06 290 aes i at Fingal, before washing
728 | Cream ......... 48°80 4-15 | 3085 } 0°56 | 11:00 | 1-05 877 T i T Fingul, after washing
757 | Dark-red ......, 94-10  44°62 | 19-18 1-30 | 0-58 017 ... | Preolenna, before washing
758 | Dark-red l 86-72 | 8030 | 27-42 ( 4-80 0:58 | 0-50 <« | Preolenuu, after washing
769 | Cream ......... | 57-20 3:58 | 87-22 . 1-45 048 | 0°17 .. | Dalmayue, before washing
760 | Cream ......... 58-08 [ 420 | 3531 ) 170 058| 036 .. . | Dalmayne, after washing
761 | Dark-cream ’ 54-80 443 | 30-57 ' 0-65 0:50 | 0°13 Cornwall, before washing
762 | Dark-cream ...| 64-24 500 | 89:20 0-80 I 072 | 015 Cornwall, after washing

ki




Chapter 1I.

THE SULPHUR CONTENT, AND ITS EFFECT ON THE INDUSTRIAL
VALUE OF THE VARIOUS COALS.

The amount of sulphur in Tasmanian coals varies within limits according to the
age. Thus, Tertiary lignites and brown coals contain very little sulphur, the Trias-
Jura black coals from 05 to 2'56, and the Permo-Carboniferous from 15 to 6 per
cent. The sulphur content of Trias-Jura coals seldom exceeds 0°75 per cent., and
the Permo-Carboniferous is usually in excess of 3 per cent.

The sulphur is either disseminated through the body of the coal, or occurs in
the form of nodules, bunches, veinlets, lenses, and thin films between the layers. It
is usually found in combination with iron as pyrite and marcasite, and rarely as
arsenopyrite. Free sulphur is very uncommon.

A considerable reduction in the sulphur content of Permo-Carboniferous coals
can be effected by picking, screening, and washing. Lump pyrite can be removed
by hand, and as the larger portion occurs in the form of veinlets of loosely aggre-
gated crystals only slightly adherent to the coal surfaces a very considerable amount
goes into the sla[ci, and is separated by screening. Further treatment of the slack
coal in washing machines results in another marketable product.

In addition to its effect as a diluent of the highly combustible materials of the
coal, it has an injurious effect in the application of t}YJe coal to industrial uses. In
furnaces the sulphur liberated from the iron by oxidation, attacks the firebars, flues,
and tubes. Minute films of pyrite between lamina give rise to violent decrepitation
on heating, and render the coal unsuitahle for domestic use, because of this * spit-
ting,” as it is termed.

~~




Chapter 1II.

THE HEATING VALUE OF TASMANIAN COALS AS COMPARED
WITH STANDARD COALS.

The heating or calorific value of Tasmanian coals has been dealt with in Part
IIT., Chapter III., and Table 1., presented in that part of the publication, gives
full detailed information.

It is desirable, however, to determine how the calorific value of Tasmanian coals
compares with other well-known coals, and particularly with the coals produced in
the Pacific. To enable such a comparison to be made, Table VIII. has heen pre-
pared, and is presented herewith.

This table shows that in comparison with the coals of India and South Africa,
the average of the Tasmanian coals compares quite favourably. The calorific value
of New South Wales coals is somewhat higher, running up to 12,000 b.t.u., as com-
pared with the 10,000 of our Tasmanian coals. Tt must be remembered that the
calorific value of 10,000, which is the average of our Tasmanian coals, is quite a
good one, and undoubtedly makes it valuable for steam-raising in the manner dis-
cussed in Chapter IV., Part VI.

It must be recognised, however, that our Tasmanian coal cannot compare, on
the average with that of Japanese coals, the Pennsylvanian anthracites of the United
States, :i: British Columbia coals, or the Paparoa coals of New Zealand. These
coals are amongst the best steam coals in the world, exceeding, as some of them do,
the best steam coals of Great Britain, which are also shown in Table VIII.

Although our Tasmanian coals are on a somewhat lower plane than these, yet
it must be recognised that they have a distinet value for steam-raising, averaging,
as they do, a calorific value of over 10,000 b.t.u. Table VIIL. is designed to show
this relative utility quite plainly.

TasLe VIII.—Tue Heatine Varue orF Tasmanriay Coans as CoMPARED wiTH
Stanparp CoaLs.

I | |

| Volatile Skt | Evapora- Calorific Value.
Country. ;Moiltura._i Hydro- o ;on Agh. fSnlplmr.! tive N (e
! Carbons, | “8T000- | | Power. | Calories. B.T.U.
|
I inicorss oo | 2:56 | 2817 | 56781 | 13-49 | 068 | 1194 | 6547 11,734
Pennsylvania (An- ‘ i
thracite) ............ 8:04 | 4°74| 83°20| 8-98 | 0 13-50 | 7431 13,375
i T e o U M 9-78 | 3167 | 48-39 ' 10-19 266 11-80 6463 11,634
Jupan  (Chikuho | ‘ . |
Melthys i gialidin. . 4+21 42:92 | 45°71 7-33‘ 0
British  Columbia |

13°85 [ 7444 13,400

(Crow’s Nest) ....| 0:90 | 2460 | 6420 11-20 |
13-26 | 7123 | 12,820

Vancouver Island ..., 1-53 39-46 | 47°53 | 10°60 4 0-86
New Zealand (Papa- , l
roa Range) ......... 067 33:53 | 62:90 290 | 0-33 15°71 8443 15,197
New South Wules |
(Newcastle) ... ... 2:11 36-43 5386 P27 045
New South Wales
(South Coast)...... 016 | 23-95 68:57 | 1246 | 0-48
South Afriea (Trans-
i Al i 5
Britain (Newcastle) | 150
Britain (South
Wales, Anthracite) 0-70 11-76 | 85-57 2:00 | 0-52 13-98 | 7480 13,464
Tasmania .............| 4°86 21-27 51-84 2264 0-60 10-49 5636 10,145

|
{

68 i 13-40 | 7205 | 12,965
|
i 12:80 | 6873 | 12,377
| 11°80 | 6336 | 11,410
\

2583 | 57°19 | 14°76 | 0-53 12-07 | 6481 11,297
83-31 59-40 4°23 | 1-56 14-35 | 7700 13,860




Chapter IV,

APPLICABILITY TO STEAM-RAISING.

Coals from the several fields have been tested under varying conditions for
steam-raising. Tests have been made of the coal from nearly all the Mesozoic fields
with fairly satisfactory results on steamers, railway, and stationary engines. The
conditions under which the experiments were carried out were not suitable, and
much better results would have been obtained had certain modifications in the
boilers been made. The chief objection to the use of this coal is the large quantity
of ash it contains compared with Newcastle. By the adoption of the ing grate,
designed by W. R. Deeble, of the Railway Department, in place of the fixed har
grate in general use, the difficulty in stoking can be obviated to a consideralle
extent. Another serious objection to its more general use is the *‘ dead '’ weight it
represents in carriage over long distances. This last disability has little significance
in Tasmania, where the longest haul does not exceed 140 miles.

Tests of the Dalmayne coal were made on the St. Marys-Conara railway, in the
presence of the writer, by Mr. R. L. Jack, and Dr. W. A. Hargreaves, on behalf
of the South Australian Government.

On this line Tasmanian coal is used exclusively; on other lines various mixtures
with Newcastle coal are used, ranging from 1 to 1 to 1 to 3.

The engine used (C + 4, 1890) had a heating surface of 755'3 square feet, and
was of the following dimensions:—

Grate area, 13-24 square feet.

Cylinders, 15 inches by 20 inches.

Class 4.6.0.

Diameter of driving wheels, 39 inches.

Weight of engine in working order, 27 tons 15 ewt. 2 qr
Weight of tender in working order, 21 tons 7 cwt.

The run between St. Marys and Conara is 46§ miles, on grades not exceeding
1 in 40. The test was made on the outward journey only, and, in consequence, the
results are unsuitable for comparison with tests on other lines, and with other types
of engines.

The maximum load drawn on this journey was 214 tons 11 ewt., and the mean
195 tons 3 cwt., equal to 9124'19 ton miles.

The running time on the trip was 2 hours 24 minutes, and the standing and
shunting time 58 minutes. Shunting at Conara occupied 1 hour 40 minutes. On
these lines shunting time is considered equal to 5 miles per hour on full load, there-
fore the additional energy developed in this test amounts to an additional 2517
ton miles,

The coal used weighed 3632 Ib., and 680 Ib of ash was obtained from the fire-
box and smoke-box after burning, the proportion of ash to coal being 1873 per cent.

Considered from the time of starting to the time of cleaning the engine, coal was
consumed at the rate of 54 1b. per square foot of grate area.

Although there were not sufficient data upon which a comparison could be made,
the results were in general highly satisfactory.

Steam was maintained at 140 Ib. per square inch without difficulty, even on the
steep grades, with an occasional drop to 130 1b. pressure. It was noticed that the
engine gained steam with the throttle open full on the steep grades, and was gener-
ally blowing-off at the safety-valve.

The test proved the great value of this coal for steaming purposes. Although
the ash content is high, it does not clinker, and being soft and friable easily passes
through the fire-bars, For the use of this class of coal many of the engines are
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fitted with rocking-bar grates, which, operated by lever, dis s of the accumu-
lated ash without the necessity for the use of the slice. Another advantage in the
use of this coal is the comparative freedom from sparks and smoke.

The coal used in this test is typical of that mined throughout the Mt. Nicholas
and East Coast fields. There are slight local variations in the physical and chemical

roperties, but essentially the quality is remarkably similar in all coals of this age
(p'l‘rm.s-Jura) in Tasmania.

8 i tests of the Cornwall, Mt. Nicholas, Lawrenny, and coals from
other localities, gave similar results. Catamaran coal is unsurpassed in steaming
qualities, but it is tender, and inclined to slack. The much lower percentage of ash
in this coal adds to its value, and for this purpose it is equal to the higher grades
of Newcastle. For naval use it has proved excellent.

The ash content of Permo-Carboniferous coals is about half that of the Trias-
Jura, but whereas the latter contain under 1 per cent. of sulphur, the former
contain over 3 and up to 6 per cent. TIn other respects, the Permo-Carboniferous
coals possess all the desired qualities for steam raising.

In 1916 the writer supervised the extraction and testing of Preolenna coal on
the Government railway between Preolenna siding and Flowerdale. TUnscreened
wet coal was used, but the results were highly satisfactory, except in one particu-
lar. The high content of sulphur was the only objectionable quality in an other-
wise good steaming coal. By mmﬁku in suitable proportions with Trias-Jura
coals an excellent product would be ined.




Chapter V.

. APPLICABILITY TO GAS-MAKING AND COKE-MANUFACTURE.

The physical quality and chemical composition are the chief determining factors
in the selection of a coal for the manufacture of gas.

The coal should show the proper percentage of volatile combustible matter and
contain a low percentage of sulphur and ash and possess good coking qualities.
The Preolenna, Illamatha, Brambletye, and Mountain River coals are suitable for
tho manufacture of gas, and are the only Tasmanian coals which form good coke.

A sample of Preolenna coal was tested by the Launceston Gas Company in
1902, and the following extract has been taken from the secretary’s report(™®): —

‘“ The second sample was tested fully for gas and coke, and the average
of three very careful tests gave the following very satisfactory results:—Volatile
matter, 47°19 per cent.; coke, 52'81 per cent. The coal yielded 12,030 cubic feet
of gas per ton and 10 ewt. 2 qr. of excellent coke. I am very pleased to be able
to report not only was the quantity of gas per ton greater than that from any other
test of coal, either Tasmanian or Newcastle (N.S.W.), made at these works, but the
quality was also superior. Tested by the jet photometer (Kirkham and Sugg’s
patent), the illuminating power of the gas was 20 candles per gas referee’s burner,
and T have no hesitation in saying that if coal can be supplied in quantity equal
to the samples submitted for tests, I should prefer it as a gas coal to any we have
yet received from New South Wales.”

The lower-grade Tasmanian coals could be utilised in the manufacture of pro-
ducer gas, a low-grade fuel which can be cheaply produced, and is largely used for
the generation of power by means of internal combustion engines.

The coke produced from Tasmanian coals would be as gas coke made by a pro-
cess to produce the largest yield of gas and considering the coke as of secondary
importance only.

In the Preolenna and Tllamatha coals there is a high sulphur content in the
form of pyrite, but as the latter occurs mostly in aggregations and not disseminated
throughout the seams, it would not be difficult to remove the greater part of this
impurity by erushing the coal to approximately one-quarter-inch size, and then sub-
jecting it to treatment in a suitable coal-washer.

Washing tests recently carried out in New South Wales on a bulk sample of
Preolenna coal crushed to about 1}-inch size reduced the sulphur content from 587
to 3:38 per cent. Laboratory washing tests have shown a much better result by
crushing the coal to }-inch size.

In the manufacture of coke, either in retorts or ovens, only about one-third
of the sulphur is expelled with the gases. The remainder is retained by the coke.
The Mountain River and Brambletye coals, which produced excellent coke, contain
low percentages of sulphur.

The following coals are semi-coking:—Seymour, Mt. Christie, Mt. Paul, and
Catamaran.

Laboratory tests have shown that these semi-coking coals, when mixed with
varying proportions of Preolenna coal, do not form marketable coke. A semi-
coking coal will give a much better coke when carbonised in a retort than in a
coke oven, but the result is unsatisfactory in either case.

(™) The Kerosene Shale at Preolenna, by W. H. Twelvetrees, pages 11-12,




Chapter VI.

VALUE AS A DOMESTIC FIlJEL.

Both the Trias-Jura and Permo-Carboniferous coals are valuable for domestic
use. There is now very little demand for the higher-grade imported coals for this
purpose, owing to the prevailing high prices, and soon the comparatively cheap
Tasmanian coals will be used exclusively in the local markets.

As might be expected, there is a marked variation in the qualities of the
Trias-Jura and Permo-Carboniferous coals. Not only so, but there is a decided
change in the several seams of each of these formations, and actually the quality
varies from point to point in the same seam. From the above statement it will
be seen that there is a wide range of coal available from which a choice ecan be
made to suit the particular requirements of consumers. Of course, there are poor
sections of these seams in which the coals are unsuitable for domestic or any other
purpose, but such are comparatively small and are common to all coalfields.

The Trias-Jura seams are much thicker than the Permo-Carboniferous; they
are more numerous and much more extensive, and consequently they are the more
important. At present the greater part of the coal required for local consumption
is drawn from the Cornwall, Mt. Nicholas, and Jubilee collieries. In addition to the
mines named, good household coals occur at Dalmayne, the Douglas and Denison
River country, at Buckland, and elsewhere in the East Coast districts. These are
the so-called sub-bituminous coals of commerce. They ignite slowly, burn quietly
with little decrepitation, are non-coking and do not intumesce, and they are rather
high in ash. The heating value is high, and fires made with this coal in stoves
are very hot when there is sufficient natural draft, and it retains heat for a con-
siderable time when the supply of air is cut off. The ash is soft, friable, and free
from ‘clinker, and a large portion falls between the fire-bars as it is set free. Most
of this coal is carried to Launceston and Hobart, where it is in great demand as a
domestic coal.

Coke of fair grade has been made from the Avoca coal, which is also valuable
for household purposes, and in some quarters is particularly desired.

Perhaps the best coal of this age is that mined at Catamaran. Besides possess-
ing all the goed qualities of the coals from the Eastern and Midland fields, it
contains a comparatively low percentage of ash, and should command the
highest prices in local markets. It should, however, be handled with care, on
account of its tendency to erumble on long exposure to the sun and air.

The Strathblane and Hastings coals differ from the Catamaran in containing
a higher percentage of ash and volatile hydrocarbons, with correspondingly lower
fixed carbon content. They may be employed with advantage in open grates and
stoves, as they ignite easily, burn freely with a long yellow flame, and do not spark.

Two of the eight seams at Sandfly contain coal suitable in every way for house-
hold use; the others do not possess the requisite qualities for this purpose. The
popularity of the coal from this mine has been impaired somewhat by the inclusion
of calcareous binders which, on heating, decrepitate violently and scatter particles
over the floor. By careful sorting the explosive bands may be removed, and an
otherwise valueless coal may be turned to good account. ing to the compara-
tively low percentage of combustible volatile matter in these coals very little soot
is formed, the flame is short, and the heat is confined largely to the grate.

In some areas these coals contain thin films of pyrite between the lamine.
During the combustion of the coal the sulphur component of the pyrite is oxidised,
and the heated gas thus formed in releasing itself causes much spluttering and
expulsion of coal particles.
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Permo-Carboniferous coals have been mined for domestic use at Mersey for
many years, and considerable quantities have been produced for this purpose from
the Cygnet mines. The coal from the latter locality is a high carbon variety, and
not well adapted for use in open fireplaces and stoves, in which it has had little
application. In addition to the Mersey, the Preclenna and Barn Bluff fields con-
tamn coals of high potential value. Owing to lack of transportation facilities these
latter coals have not come into general use, but the time is not distant when they
wili become better known in local markets. They are high in volatile matter,
igrite easily, burn freely with evolution of great heat, and on account of their
tendency to coke hold the fire longer than free-burning coals. They, however,
cortain an excessive amount of pyrite, which in unwashed coal renders it dis-
agreeable. In certain varieties, owing to the high percentage of combustible volatile
matter in the coal, a large amount of soot is formed, unless proper precautions are
taken to assure complete combustion, and, even under natural draft, the temperature
in the uptake is high. This is due largely to the oil-producing properties of this
coal. In other respects these coals are ideally suitable for domestic use.



Chapter VII.

UTILISATION IN THE FOWDERED FORM.

Pulverised coal has been successfully used in cement kilns, reverberatory, and
metallurgical furnaces, in firing boilers, and locomotives.

During the past year over 12,000,000 tons were pulverised for industrial con-
sumption in the United States of America. Of this amount, approximately
6,000,000 tons were used in the manufacture of cement, and the remainder prin-
cipally in the iron and steel industry, copper refining, and power plants.

Cement-Lilns.—Tasmanian coal, pulverised to the standard degree of fineness—
that is, 95 per cent. through 100-mesh sieve, and 85 per cent. through 200-mesh—
has been used in modern rotary kilns with very satisfactory results.

With the development of the Portland cement industry in the State a demand
will be created for slack coal for pulverising.

The pulverised fuel is injected into the kiln by a jet of air obtained from a fan
or compressor. The additional air needed for combustion enters the discharge
opening for clinker and through openings in the hood. To obtain an even tempera-
ture in the combustion chamber it is essential that the stream of powdered coal be
supplied to the kiln in a uniform and not intermittent manner.

Stationary Boilers.—Recent investigations in the use of powdered coal for sta-
tionary boilers have shown that sufficient progress has been made in its adapta-
tion to warrant its use in boiler furnaces. Former difficulties have been overcome,
and the conditions necessary for its successful applicaticn are now thoroughly under-
stood. The design and construction of the combustion chamber will depend upon
thé grade of coal to be used. The greater part of the coal produced in Tasmania has
a high ash and low sulphur content, but it can be burned in the powdered form to
much advantage in steam generating plants regardless of the high percentage of ash.
Laboratory tests have shown that the latter fuses in the majority of instances at
exceptionally high temperatures, hence under ordinary working conditions no clinker
will be formed.

The scientific method of burning coal in suspension allows the whole combustible
in the coal to be burnt, and the feed control to be efficiently regulated. It must
ultimately replace all methods of burning solid fuel.

The successful application of powdered coal as a fuel in boilers has been demon-
strated by the fact that boilers have been in continuous operation for periods
extending from one to three years.

Locomotives.—Experiments have been carried out in some of the mainland
States using pulverised coal as a fuel in locomotives, but partly owing to the pos-
sible dangers of spontaneous combustion the tests have been discontinued tempor-
arily. The question of pulverising coal on locomotives has also been considered.

So far as Tasmanian coals are concerned, investigations carried out in the Geo-
logical Survey Laboratory have shown that there is no danger cf spontaneous com-
bustion. These coals can be stored dry in the powdered form with perfect safety.

The use of pulverised coal in locomotives has passed the experimental stage.
Its economic advantages over coarse fuel should ensure its adoption for firing modern
locomotives. In the existing types alterations could be made to allow of fuel in
this form to be used.

With the introduction of pulverised coal the necessity of importing New South
Wales coal to mix with native coal for use on the Tasmanian railways would no
longer exist.
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Quoting largely from papers presented by J. E. Muhlfeld to the New York
Railroad Club and the A.S.M.E. meeting in 1916, C. F. Herington (*") states—

‘* The large quantity of steam used by the modern locomotive necessitates high
rates of evaporation, and these can be economically obtained only by some means
for burning solid fuel other than on grates, in order to reduce the waste due to the
loss of combustible dust and that from imperfect combustion.

** Steam locomotives must be equipped to approximate more nearly the electric
locomotive, with regard to the elimination of smoke, soot, cinders, and sparks; the
reduction of noise, time for despatching at terminals, and stand-bY losses; and
the increasing of the daily mileage by longer runs, and more nearly continuous
service between general repair periods.

““ Workmen of a higher average quality should be induced to enter the ser-
vice as firemen, eligible for promotion as engineers, by reducing the arduous work
now required to shovel ahead and supply coarse coal to grates, and to rake and
clean fires and ash-pans. ‘

““ The future steam locomotive will be required to produce maximum hauling
capacity per unit of total weight, at the minimum cost per pound of draw-bar pull,
and with the least liability to delay because of mechanical failures.

““In meeting the conditions outlined above, powdered coal has succeeded
because of the following advantages:—

(1) Tt offers ogportun.ity for even greater accomplishments in the steam
railway field than have heretofore been obtained through its use in
cement kilns and in metallurgical furnaces.

(2) Tt produces a saving of from 15 to 25 per cent. in coal of equivalent
heat value, as compared with hand firing of coarse coal on grates.
Powdered coal may run as high as 10 per cent. in sulphur and 35 per

. cent. in ash, and still produce maximum steam-heating capacity; so
that otherwise unsuitable and unsaleable or refuse grades of coal
may be utilised, and hence the saving in cost per unit of heat evolved
will be a considerable item.

(3) 1t enables us to maintain fire-box temperatures and sustained hoiler
capacities equivalent to and exceeding those obtainable from crude or
fuel oil.

(4) It maintains the steam locomotive on its present relatively low first cost
and expense-for-fixed-charge basis, and further reduces the cost for
maintenance and operation of large units.

(5) It eliminates the waste products of combustion and fire hazards, and
permits the enlargement of exhaust steam passages, and thus produces
increased efficiency at the cylinders.

‘“In the application of powdered coal-burning equipment to existing types of
steam locomectives, the following constitute all the changes that are necessary:—

‘“ Smoke Box.—Remove the existing diaphragm table and deflector plates,
nettings, hand holes, and cinder hoppers, enlarge the exhaust nozzle opening.

‘** Fire Box.-—Remove the existing grates, ash pans, fire doors, and operating
gear; utilise the usual arch tubes and sectional type of brick arch; and install fire-
brick-lined fire pan, primary arch, fuel and air mixers, and nozzle.

““ Cab.-—Install regulating levers for furnace door, fuel, and air supply.

) ‘* Tender.—Install enclosed fuel container equipment with fuel and pressure
air conveying, freding, commingling, and discharge apparatus, and steam turbine
or motor mechanism.

(") Powdered Coal as a Fuel, by C. F. Herington, pages 161, 162, 167-169.
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‘“ Engine and Tender Connections.—These are made by the use of one or more
sections of hose, which connect the fuel and pressure air outlets on the tender, with
the fuel and pressure air nozzles on the engine.  Metallic flexible conduits are
employed for conveying the fan blast and fuel feeding motive power.”’

In order to make comparative tests, and to determine the best type of equip-
ment for burning pulverised Tasmanian coal, it would be desirable to make the
mecessary alterations to one of the existing Iooomotwes, so that accurate trials could
be carried out.




Chapter VIII.

COST OF PRODUCTION AND MARKET VALUE.

The commercial value of Tasmanian coal for steam-raising and domestic use
depends on the cost of production, the distance from markets, and the heat value
compared with imported Newcastle coal.

Analyses of the cost of production at the several mines in operatuon are not
available, and in consequence the information supplied herein is incomplete and
lacking in detail. From old records it is found that the cost of mining at New
Town amounted to 8s. 6d. per ton, and the price obtained, delivered to consumers,
from 17 to 24 shillings per ton, according to the varying quality of the coal. These
prices of 40 years ago compare very well with present-day rates. Take, for
instance, the Nicholas Range mines: the cost of production and delivery into the
railway trucks at the Cornwall Mine is about 13s. 6d. per ton, with probably an
additional 2s. at the neighbouring Mt. Nicholas Mine, and the price received for
large quantities is 19s., leaving a mining profit of 3s. 6d. to 5s. 6d. per ton. The
estimated profit on mining given here appears excessive, especially in view of the
fact that since its inception the Cornwall Company has raised 829,556 tons, and
has paid only £47,398 in dividends. This works out at a little over 1s per ton-
profit. It must be remembered, however, that no dividends were paid until 1891,
and during the following decade the distribution of profits was very irregular.
Since 1905 dividends have been paid to shareholders regularly.

The retail price for Cornwall or Mt. Nicholas coal at Launceston is 30s. per ton.
Freight from the mine to Launceston is at the rate of 6s. 11d. per ton, and to Hobart
7s. 5d. The foregoing remarks refer to lump coal, for which a much higher price is
given than for slack or nut size. Slack and nut coal were almost unsaleable a while
agc, but considerable quantities are supplied now to the Electrolytic Zinec Company,
of Hobart, at the rate of bs. per ton in the railway trucks at St. Marys. As there
is 16 per cent. of slack in the coal mined a market for this size is of considerable
importance to the industry. The retail prices of Newcastle coal in the Launceston
market, are 47s. 9d. for lump coal and 43s. 9d. for nut size. Taking into con-
sideration the relative calorific values, the margin is in favour of local coals. By
far the greater part of the Newcastle coal imported is used for gas-making and
coke-manufacture, and for use on steamers and railways. In the near future it is
probable that Preolenna coal will partly displace Newcastle in these industries.

Mt. Christie coal is sent to Launceston and sold as a domestic fuel, for which
purpose it commands a high price. The value on the trucks at Avoca is 23s. per
ton, but from this amount 12s. 6d. has to be deducted for transport cost from the
mine to the railway (a distance of 5 miles), leaving only 10s. 6d. to defray the cost
of mining.

Catamaran coal for special use should command a high figure in the Hobart
market. Tt is an ideal household coal, superior to Newecastle for smithy work, and
possesses good steaming qualities.

York Plains coal, used for hop-drying, is worth 27s. per ton delivered in the
railway trucks at the sidings.

The rate of import of coal into Tasmania is approximately equal to the rate of
production from local mines. At the present time it is almost exactly equal, as the
figures for 1921 show an importation of New South Wales coal of 66,845 tons, while
the total production from the Tasmanian mines was 66,476 tons.

By far the larger quantity comes from New South Wales, but oceasional small
shipments are brought from Great Britain and other countries. Tt is expected that
local coals will come into more general use for domestic and steam-raising purposes,
and although the quantity of imported coal may not be reduced, it is considered
that the ratio will be in favour of Tasmanian coals.



267

From time to time small shipments of coal have been sent to mainland States
and other countries. The export trade is not likely to develop rapidly until better
transport facilities are provided in the eastern districts. Ome of the largest com-
panies operating near the East Coast has been in negotiation with the South Aus-
tralian Government for the supply of large quantities of coal, but a definite contract
cannot be made until railway and shipping facilities are provided.

The total amount of coal imported into Tasmania since 1889 has been, approxi-
mately, 1,766,000 tons, or an average of 53 500 tcns per year.

The total quantity exported during the same period has been, approximately,
72,000 tons, or an average of 2100 tons per year.




Chapter IX.

THE POSITION OF THE COAL DEPOSITS OF TASMANIA IN RELA-
TION TO THE LOCATION OF MORE IMPORTANT MINERAL
DEPOSITS, RAILWAY COMMUNICATION, AND HYDRO-ELECTRIC
POWER.

The more important facts in connection with the coal resources of Tasmania
have been presented in the preceding pages. The consideration of the coal resources
of Tasmania, however, would not be complete without some summary of the other
natural resources of Tasmania, sufficient to enable the economic relationship between
them and the coal resources to be indicated and discussed.

In the map published as Plate I. of this publication there are indicated,
in addition to the coal-bearing areas, the location of the more important areas which
carry deposits of oil shale, iron, tin, copper, cement materials, gold, zine, nickel,
lead, silver, and osmiridium.

In addition, there are shown the more important ports and railway communi-
cations of the State, as well as existing hydro-electric power stations and trans-
mission lines. There are also indicated the location of the two great metallurgical
establishments which have resulted from the availability of cheap hydro-electric
power.

The resources of the State in materials for the pottery, porcelain, glass making,
paint making materials, &c., are not indicated in the map, as they are very widely
distributed throughout the island. :

A study of the above map shows clearly that the greater portion of the mineral
deposits oceur in that part of the island in which the coal deposits are absent. The
ope important exception, however, of economic significance is the Blythe iron deposit,
which occurs midway between the coal and oil shale fields of the Mersey and Preo-
lenna. This latter fact must be remembered in connection with the additional fact
shown by the map. that the Blythe iron deposit is within the 80-mile radius of the
Waddamana power-station, and is within 256 miles of the northern end of the region
which contains the potential hydro-electric power schemes of the State.

This same map shows that the railway systems of the State provide a main
channel of communication connecting both the mineral deposits of the West and
North-East Coasts with the coalfields of Mt. Nicholas, Fingal, Ben Lomond, Mer-
sey, and Preolenna. The coalfields of the East Coast, extending from the Dalmayne
area southwards, are seen to be completely cut off from the railway systems of the
State. This is undoubtedly a serious hindrance to both the development of the
coal resources and therefore to the general industrial development of the State.
The East Coast is notable in that it presents only one good harbour—mnamely, Coles
Bay. To provide a main trunk line from Dalmayne to Coles Bay would, therefore,
fill a very serious gap in the facilities for national development. Such a railway
could be constructed at a relatively low cost, as there are no serious, or even appre-
ciable, topographic difficulties. Coles Bay would provide accommodation for all
ordinary shipping. The development of the East Coast coalfields cannot be accom-
plished until such a line is constructed.

In regard to the Southern coalfields—namely, Tasman Peninsula, Sandfly,
Cygnet, Catamaran, &c.—the availability of deep water and sheltered harbours
along the whole of the coast-line provides favourable conditions for transporting the
coal. Development in these areas can therefore take place without the construction
of a trunk line of railway.

To connect up with the numerous harbours in this latter case, and with the
East Coast trunk line in the former case, is a relatively small matter that can be
handled by the individual companies operating.




-

269

The Barn Blufi-Pelion area is seen to be also isolated from the railway system.
To connect this up by a main trunk line of railway would be a somewhat expensive
undertaking.

With the provision of the abovementioned facilities the foundation would be
laid for the concurrent development of our coal resources and all those industries
based on the mineral resources of the State. -

It is further obvious from the map that the location of the area in which the
hydro-electric power of the State will be developed coincides very closely with the
West Coast mineral belt. The coal reserves are located mainly outside this hydro-
electric power area, with the exception of the Barn Bluff-Pelion coalfield.

Another obvious inference to be drawn from the map is the very favourable
location in relation to the coal resources of the cement-manufacturing propositions
which have been considered in some detail. By the utilisation of our coal in the
powdered form, Tasmania must become, possessing as it does immense deposits of
the raw materials, a large producer of Portland cement.

The distribution of the natural resources of Tasmania therefore is very favour-
able for development, for the absence of coal in the immediate proximity of our
ore-deposits is counter-balanced by the presence of hig reserves of hydro-electric
power. In any case the amount of railway construction still remaining to be done
to bring all the resources within reasonable haulage distance of one another is very
small; and, finally, it must be pointed out that in view of the size of the island
any such haulage will not be of any appreciable magnitude.

The map shows clearly the extent and character of our mineral deposits.
These, with the addition of our pottery, porcelain, glass making, and paint making
materials, added to the big hyt‘fro-electric power resources and the availability of
the coal reserves essential to industrial development, present & combination of con-
ditions very favourable indeed for the establishment of manufacturing industries
combined, as they all are, in a very small compass.
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