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The Catamaran and Strathblane 
Coal Fields and Coal and Lime­
stone at Ida Bay, Southern T as­
mama. 

I.-INTRODUCTION. 

COAL seama in tbe extreme BOUth of the island have been 
known for a very long time, and prospecting work was car­
ried out on BOme of them at an early date. In the forties 
the Government Bank through a coaly abale at Southport ; 
and the Southport Coal Company put down BOme abafts 
on the east side of Recherche Bay. About the same time 
that company alao did a little proopecting work at South 
Cape Bay J where several seams of coal are exposed along 
the sea front. The principal seam is known as the 4-feet 
seam, but the coal is rather inferior in quality. Coming 
down to more recent times, the seams at Strathblane, Ida 
Bay, Hastings, Recherche Bay, and Catamaran have at 
intervals attracted attention, but in no instance has work 
been carried out on a scale proper to a productive colliery. 

Lately investors have been attracted by the properties 
at Strathblane, Ida Bay, and Catamaran, and the likeli­
hood of developments of more or less importance to the 
State led to the present examination of the properties in 
question. Although some of these have been inspected 
previously, fresh work and new inventions have opened up 
poosihiliti .. which before were practically beyond reach. 
But for the general dislocation of finance in consequence 
of the war, there iB hardly any douht that the preaent 
year would have witnessed a great revival of interest in 
these southern fields. 

One of the enterprises of greatest importance, inasmuch 
88 it means laying the foundation of a new industry for 
TaBmania, iB that at Ida Bay. It i. fundamentslly & 

cement proposition, and the coal will be principally uaed 



2 

for the kiln-burning of the cement mixtures in the produc­
tion of clinker. The undertaking has the great advantage 
of having both seams of coal and beds of limestone, 88 well 
as clay, on it. property, besides a deep-water ahipping site 
available on the Southport harbour ne"r by. The lime­
atone is highly suitable for the purpose in view, and every­
thing seems favourable for a well-planned enterprise. 

The coal seam at Catamaran W88 first Been in 1900, and 
has been prospected along it. crop by the pl'MOnt owners 
for a considerable distance. It has been ahown by ahaft., 
bores, and drives to be of a good workable size. Ita quality 
is that of an e"cellent steam coal. It is rather friable 
in ita nature, but this is a character which is expected to 
disappear as depth is gained on tbe dip of the aeam: at 
any rate, with care in handling and proper arrangements 
for delivery, a good trade ahould be easily opened up. The 
enterprise is in the handa of a Broken Hill syndicate, and 
once the property i. opened up, the proapeet. ought to be 
bright. 

The coal deposit at Strathblane, diseovered about six or 
seven years ago, ofters a fair scope for work on a moderate 
scale. The aeam consist. of a firm coal of good East Coast 
quality, and invites the introduction of a limited capital 
for the purpcee of prOBpeeting and opening up the seam 
without launching into too heavy expenditure at the start. 
The property is connected with the water at Esperance by 
means of a timber com.pany's tramway. If active opera­
tions ensue, the colliery company ahould take steps to 
posaeas its own line, or, alternatively, secure cheap running 
rates over the existing line. The present tramway route 
is connected with the water in between 4 and {) milee. 
A road to junction with the main Hastings-Dover road in 
a little over a mile oouJd be conotructed with no difficulty. 

With an increasing population and the general progreae 
of this part of the island, and a growing readiness to embark 
capital in sound industrial undertakings, it may be antici­
pated that the BOuthern coalfields will e"perience a revival 
of interest and {'ublic favour, and will eventually furnish 
permanent contrlbutiono to the coal output of the State. 

The writer is indebted to Mr. S. J. Dawaon for the Ida 
Bay photographs appearing in this bulletin, and to Mr. 
R. C. Young for the plan and aectiona of bore-hoi .. on 
the Catamaran property; and to both of th_ gentlemen, 
aa well as to Mr. Wm. Anderson, for much uaeful informa­
tion and valuable assiatance on this journey. 

• 
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H.-PREVIOUS LITERATURE. 

The e.rlieet published reference to 00&1 in the e"treme 
aouth of the island is in a report by J. Hobbe on a boat 
voyage round Tasmania in 1824. (See Honee of A.embIy 
Paper, No. 107, 1881.) He deocribee coal aa being viable 
in the cliffs at South Cape Bay, where he was detained for 
10 days by bad weather. He noticed three aeama rooting 
on beds of aandstone. The carriage of 00&1 by eoa woulCi 
be prevented by the heavy surf wbich prevail., but he 
thought a canal might be cut for half a mile through a 
8wamp at the back to a rivulet which runa into an inlet 
of Recherche Bay. 

The neIt mention of this coal is found in a report by J . 
Hobbs, 25th October, 1826. (See Legislative Council 
Paper, No. 16, 1861.) He states that the nearest harbour 
where v_Is oould anchor is in the bay called Rocky Bay 
(La Baie d .. Roches), which forma the south-weat part of 
Recherche Bay. The 00&1 is 6 mil .. IOUth-W .. t from here. 
An inlet of aalt water utenda for a mile iuland. From the 
head of this inlet a swamp or marah utenda for 2 mil .. , 
bounded on each aide by high barren rocky hilla. The 
00&1 cliff e"tends about 2 mil .. along the eea-ooaat. Speci­
mens of coal were brought to Hobart from a eeam 3 feet 
4 inch .. thick, dipping Ii inch .. in the yard toward. the 
north-east. Stony matter predominated in .the whole of the 
3 feet. The coal was dry and uninftammable, but after 
driving 7 feet on it the quality improved somewhat. The 
.. am could not be worked profitably owing to the rugged 
nature of the country and the distance from a port. 

The nut reference is found in Dr. Jceeph Milligan'. 
" Reportl on the Coal Baaill8 of Van Diaman'. Land," 
contained in the Proceedings of the Royal Society of Van 
Diemen's Land, Vol. I, Part I., May, 1849. In Report 
No.2, on Whale's Head and South Cape (IM8), the 
author refera to Southport and Recherclie Bay (pp. 17, 18, 
and 19). He mentioD8 the occurrence of black carbon­
aceous shale in the aandatone cliffa at Southport and fceai1-
iferous sandstone and clay f-mile west of the Southport 
station. An abortive shaft was sunk by the Government 
in the fortiea, ,-mile from the station. He refen alao to 
a couple of shafts BUnk about the same time on the east aide 
of Recherche Bay, and to lOme inferior 00&1 uisting there. 
The same report deacribee .. ama of 00&1 on South Cape 
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Bay, the principal one being estimated to be capable of 
yielding not more than 2 feet of useful coal. It is highly 
carbonaceous and pyritoUB, and is stated to be inadmissible 
for domeatic pUrp0Be8, though perhapa useful for black­
smiths' forge work_ Dr. Milligan &aye that two shafts had 
been started in the diabase rock 500 or 600 yards inland 
from the bay, with the idea of sinking through it to tbe 
4-feet coal seam seen in the sea-cliff, hut sinking was BUB­

pended before reaching the coal, which he eetimated to lie 
at a depth of upwards of 400 feet from IUrfaoe. A fruitl ... 
attempt was also made to sink to the coal upon the marshes 
between Recherche Bay and South Cape Bay. 

Mr. R. M. Johnston, in his " Geology of Tasmania," 
1888, gives a synopsis of Dr. Milligan's report on the South­
port and South Cape Bay coal measures. 

Mr. Johnston, in a paper entitled" Further Contribu­
tions to the Fossil Flofa of Tasmania, Part I.," published 
in the Proceedings of the Royal Society of Tasmania for 
1893 (pp. 171-172), describes the geology of Southport and 
Ida Bay, with special reference to the fOBBiI plant remains 
which occur in the coal measures at those places. 

In 1902 the Min .. Department published two reports by 
the present writer on the Recherche field, viz.:-

(1) Report on the Occurrence of Coal near Catamaran 
River, Recherche Bay, 20th February , 1902. 

(2) Report on the Coalfield in the N eighbcurhood 
of Recherche Bay, lot May, 1902. 

These two reports embrace descriptions of coal measures 
at Catamaran, Recherche Bay, Ida Bay, and Southport. 

, 



III.-PHYSIOGRAPHY AND GEOGRAPHY. 

The indented coast-line, which makee the moree of 
D'EntrecaateaU1 Channel so pietureaque, i. due to this 
remarkable paaoage being an outlet of the great drowned 
valley of the Derwent. A Buboequent warping of the land 
surfaces has brought about in recent timee an elevation of 
the coaat. 

This lOuthern corner of Tasmania consists of a high 
rocky range from 10 to 15 miles from the coaat, culminating 
at intervalo in lofty peak8-the Hartz Mountaina, Adam­
son'o Peak (4016 feet), La Perouae (3800 feet)-and fonn­
ing an irregular mountain m&8B with a roughly north-eouth 
linear direction. From this high land various streams 80w 
eastwards into D'Entrecaateaux Channel and the South­
West Passage--the Dover Rivulet, the Esperance River, 
C'reekton Rivulet, the Lune River, D'EntrecaeteauI River, 
and the Catamaran River. Some of the largeet timber in 
Tasmania clothes the flanks of theae mountains, and the 
slopes of the foothills, and nourishes an important indua­
try. 

The D'Entrecasteaux Channel, a noble .heet of water 
35 miles in length, flowing between the mainland and 
Bruny Island, indenta the coaat in a highly pietureaquo 
manner, producing harbours of great capacity and 8ur­
paooing beauty. The South-Weet Paaaage, which fonno the 
outlet of this channel, opens into the Southern Ocean out. 
.ide Recherche Bay. The .mooth-water paaaage to Hobert, 
with a depth of 40 to 50 feet, meltered from .tonny 
weather, poooeooea the higheet value for induotri .. along 
this southern shore-line. 

The rivers in their lower reaches invariably Sow through 
level, treele .. , or lightly-wooded plaino, partly llood plaina, 
and partly conoioting of vestigial depoaita of Pleistocene or 
late Tertiary age. The .. ttlemento along the coaat are at 
the mouths of the rivers or on the shoree of the natural 
harbours which exist at intervals of every few milea down 
the chan nel. 

Dover is prettily situated on the shore of Port Esperance, 
in oight of Adamaon'. Peak, a lofty cone-maped mountain, 
10 mil .. inland. This oymmetrical cone, which add. so 
much to the beauty of the view, &Illumes quite another form. 
when seen from the road further south on the way to 
aaotingo. Three well-known islando in the bay enhanoo 
ita pictureoqueneeo-Faith, Hope, and Charity-the largeR 
of them being Hope. 
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Dover itaelf ie rather a straggling township, Olttending in 
various directionB. To the north it etretches up the narrow 
valley of the Dover Rivulet along the Hobart-road. To 
the· east, small farms fringe the northern shore of the bay 
at the foot of the wooded hills as far as the reaerve on the 
promontory at the entrance to the bay. To the aouth the 
.. ttlement extends towards Hopetoun and Strathblane. 
Besid.. the establiehed timber induetries, orchards are 
springing up ; good accommodation ie attracting tourists, 
and although the summer seaaon ie BOmewhat rhort, the 
climate ie mild in apring and autumn. A good motor road 
connects with Hobart and the rest of the ieland, and there 
ie a couetant eteamship .. rvice. Tbe main road connects 
all the settlements further aouth with one another, travers­
ing the comparatively level country near the eea. It ie 
of easy grade, and can be kept without difficulty in good 
condition, though it cannot be said that responsibilities in 
tilie r .. peet are always realised. A good highway runs 11 
miles from Dover to Hastings; just before reaching the 
latter place, the road turns off to the Lune River oettle­
ment, and continues to Ramagate. Once the Lune River 
township is paBBed the only habitation along the road ie 
the manager's cottage at the Ida Bay Coal Mine, Fazacker­
ley's and Donnelly's farmsteada, lying on the shor .. of Ida 
Bay about a mile east of the rood. Tbe next .. ttlement 
on the Ramsgate-road ie reached at Leprena, with saw­
mills at the head of Recherche Bay. A few .. ttlers' resi· 
denoes are met with in approaching Catamaran, where, 
at the bridge , a cluster of houses, including store and 
school, marks the small settlement which has grown up 
round the sawmill . * 

A few mil .. further BOuth is Rocky Bay, where, at Cockle 
Creek, a few houses form the ultima thule of settlement in 
Southern Tasmania. 

The prevailing winds in this southerly region result in an 
ample but Dot excessive rainfall, as the following statiatice 
willshow :-

Port Esperance Oct. 1, 1908, to Sept. 30, 

" 1909 " " 
" 1910" " 

1909 
1910 
1911 

Toch •. 

38'78 
37'08 
3('52 

• SiDce tbil Joal'lUl1, a bub. Ire baa deltPoJed tbe mtll. wltb diautroal 
..... It. to the town.hip. 

• 
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Inches. 
Southport Oct_ 1, 1908, to Sept_ 30, 1909 44-33 

" 1909 " " 1910 41-05 

" 
1910 

" " 1911 38-15 

" 
1911 " " 1912 37-56 

" 
1912 

" " 1913 31-71 

" 
1913 ,- " 1914 40-90 

Naturally _ thio io in ex"""" of the average rainfall at 
Hobart, which io otated by Mr_ H_ A_ Hunt, the Common­
wealth Meteorologiot, at 23-57 inch .. annually: It ia aulIi­
cient to foster a luxuriant vegetation. Bnow in winter 
capo t he high mountaino, but rarely Ii .. on the gronnd at 
sea-level. 



IV.-GEOLOGY. 

The geological .ysterns represented by stratified rocks 
in the region under review are the Silurian, Permo-Carbon­
iferous, Jura-Trias, Tertiary, and Quaternary. The 
igneous rocks are diabase of late Mesozoic age and Tertiary 
basalt. 

SILURIAN. 

The oldest strata seen on this journey were some quartzite 
and quartzite conglomerate occurring in the hills north of 
Ida Bay Caves. A cut bas been put in these beds by pros­
pectors 8CToes white siliceous quartzites running north­
north-east, and dipping apparently in a north-westerly 
direction. '.£his work has been carried out under the 
impression that the occurrence was that of a reef, and a 
report was to the effect that it carried gold. The aamples 
taken from this spot have been assayed by the Government 
Assayer, LauDceston, who reports only traces of gold. 

Further west a cut has also been put into a white quartz 
conglomerate, which seems to belong to the same system. 
This rock contains angular and sub-angular stones of 
quartz. It dips west-south-west at an angle of 400 . 

Further west it is capped by the diabase which crowns 
the crest of the range. 

These quartzites may be of Silurian or Pre-Silurian age. 
They have not undergone the metamorphism of the Pre­
Cambrians, but are probably Silurian, somewhat earlier 
than the limestone. They are the moat ancient rocks 
developed in this district, and if they had been in a granite 
region they would probably have been traversed by metal­
liferous lodes. 

The limestone of which the Sugar Loaf and the Ida Bay 
Caves hill are composed is a dense gley rock, abundantly 
seamed with calcite, and rising high above the plain in 
massive beds dipping east-south-east at a low angle. No 
fossils have been discovered in it, but lithologically it is 
identical with the limestones of Zeehan , Mole Creek, Gor­
don River , and other parts of the island. These limestones 
have been, on the evidence of their organic remains, 
referred by the New South Wales pa1reontologists to the 
Silurian, and probably low in the system. It is not often 
in Tasmania that such limestones rise into hills of this 
height. Whether the same rock underlies the level coun­
try immediately north of the Sugar Loaf cannot be deter­
mined without further work. 

• 
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PERMO-CARBONIFEROUS. 

The mudstones and mudstone-conglomeratee which are 
assigned to this system, t.e., to a syatem which embracea an 
assemblage of beds of late CarboniferoU8 and early Permian 
age, are developed round the shores of Port Esperance and 
north of the Sugar Loaf near Ida Bay. 

At Esperance, east of Dover, the shore is fringed with 
almost horizontal beds of 80ft arenaceous mudstone and 
sandstone, which contain, sparsely scattered through their 
m&88, stones of quartzite , silicified shale, &C. They appear to 
be 1l01l-fOBBiliferoUB. The lower beds which form the beach 
pavement are coarsef and more sandy than the upper onea, 
which are of a more pronounced mudstone character. Ver­
tical divisional lin .. in the 8at heels on the beach sugg .. t 
an incipient te8Belated. pavement structure. Round the 
shore-line, w .. t of the jetty, in the roed-bank 30 feet above 
the water, are ex~ edg .. of light-bluish mudstone 
beds weathering white and yellow; th_ riao into the pro­
montory 50 and 60 feet above the water. Descending to 
the water'. edge, the beach pavement is seen to consist 
of grey mudetone, a little more mBllBively bedded than the 
upper strata. Vertical joint. traverse the beds in the direc­
tion of their strike. The general strike of all th ... bade is 
apparently a little east of north, and the dip, when there 
ia any present, to the w .. t of north. The bade continue 
all round the head of the bey past Hopetoun and acr088 
the N arrOW8, but disappear further on in the Creekton 
Rivulet basin, where at the coal mine they are evidently 
replaced by exposures of Trias-Jura strata. 

South of the Lune River, towards the Sugar Loaf and 
half a mile BOuth of the tramway reserve hute, is a low hill 
of Permo-Carboniferous mudstone-conglomerate, conta.in ­
ing numerous stones of granite, granite-porphyry, quartzite, 
hornstone, &C. Th ... fragmentary CODBtituents have been 
derived from oome distant oource, as rocks which could 
have supplied them are unknown in the neighbourhood . 
The conglomerate belonge to the Lower Marine bade of tbe 
system. Th ... baeal beds may be correlated with the 
boulder heel , speckled aandetone, and lower productUII 
sandstone of the Salt Range, N. W. India, with the India 
Talchir conglomerate and the South AfricaD Dwyka. 

The Permo-Carboniferous of Australia compriees <tag .. 
which can be correlated with the Upper Carboniferous 
(Uralian) and Lower Pennian (Artinakian) of Europe, 
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though IOmewhat incompletely. The Artinakian horizon 
may be aliJthtly below that of the Rothliegend .. of Nor· 
them and Central Europe. 

Koden! opinion tenda towarda regarding the """ of the 
term Permo-Carboniferowo in A uatralian geology in the 
light of a temporary upedient, and indicatioDB are not 
w!1Dting that ita elimination is only a matter of time . A. 
matten .tand at preeent in TumaDia, the term, if """d at 
all, ia applicable only to:-

(a) The baaal glacial conglomeratee and Lower Marine 
mudstones. 

(6) The Lower Coal and Tumanite meaaur .. , and 
(c) The Upper Marine bed. which aucoeed the preoed· 

ing. 
It ia not beyond the bounda of Jl<*ibility that the ayatem 

may be estended upwarda to include the Knocldofty and 
Domain aandaton .. , though for the preeent th_ are 
retained in the Lower Tri ... 

Onoe, however, the term . . Permian " ia uaed, whether 
by itoelf or in ita compound .. Permo-Carboniferoua," the 
nomenclature becomes iov·olved in the inconcluaive diIcua­
UoDB which rage round the U80 of the term in other parte 
of the world. 

Waagen's adoption of the term " Anthracolithic " w .. 
deoigned to unite the Permian and Carboniferoua in one 
ayatem, and thia or an eqwvalent term would allay much 
of the preeent controveny. In IUch a echeme, the diviaiona 
would be &8 follow: 

Upper A "thracalithie--
Newcaatle ·beda of New South WaI ... 

M iddl. A "tAracalithie-­
Upper Marine bed •. 
Lower Coal measures of Tasmania . 
Lower Marine mudatonee. 
Glacial conglomeratee and boulder boda. 

Lowet" A nthrMolithic-
Carboniferoua of New South Wal .. , not repre· 

sented in Tasmania. 

The middle diviaion can be correlated with the Talchin 
in India, the Dwyka in South Africa, with the Salt Range 
boulder ~, Ill8Ckled aandatone, and Lower Prod"­
limootone, but tl>- ia no n..-ity · for attempting to co ... r 

, 
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it with any European name, ouch .. Permian. The A .... 
tralian forma of manne life Inch aa Spirij.rtJ vaporlilio, 
Spiri/ .. tJ tJt1icultJ, AiMti""',... darwtrM, P.odtu:tUl broc",· 
t.1aaerul, OOfJularia, A tJieulopecten, and Eurydenna, are 
repeated in the Salt Range of North-Weat India, but an 
exteneion of the correlating proooaa beyond the limite of 
India, South Africa, and South America loada to conclu­
lions which are lacking in certainty and precision. For 
the present, the term . , P&rmo·Carboniferous " ia retained 
provisionally. 

The promontery on the north side of the entrance to 
Southport is compoeed of diab... rock, skirted at the 
water's edge by Permo-Carboniferous mudstone. The 
curiolbl pillar of mud.tene beds called the " Stack of 
Bricb," off the blulf. at the entrance, ia a .triking product 
of the proceee of marine eroaion. Near the hotel there ia 
a hidden junction of the mudstenea with overlying coal 
meuur .. , which dip at low anglea to the lOuth-weat below 
red undltenea. Clill. ahow expoaurea of 10ft bulf UDd­
.tene, paoaiDg dOWDwarda iDte thiD bade of light-coloured 
saDdsteDe, the whole reating OD dark ahaie at water-level. 
The ahalea carry impreeaione of thin, joiDted or braDching 
.tems, which Mr. R . M. JohnatoD haa referred te V .. tc­
braM . The only other plaDt reoorded from thia place ia 
Pccopt .. i, I .... c".;. (R.M.J.) . Mr. JOhnsteD regarda 
th... Southport bade aa uppermoat Permo-Carboniferoua 
in Tasmania. 

ID July, 1893, a diamond·drill bore waa put down for 
the Southport Coal ProapectiDg AlIIOCiatioD te a depth of 
612 feet , at 70 chaine Dorth of the Narrowa aDd I chain 
weat of the beach , about 30 feet above aea-Ievol. The fol-
10wiDg boriDg regiater will ahow the Dature of the atrata 
paeaed throngh iD the bore:-

ft . In. ft. In. 

Surface shaft ...... 18 0 18 0 
Blue shale with Imall aandatone 

banci6 . 6 6 24 6 
Grey argillaceoua &aDdsteD8& 9 0 33 6 
Grey quartaoae &and,tene with mi .... 24 0 57 6 

ditte with a little coal ... . .. 0 3 57 9 
Blue ahale ......... .,' ...... 7 9 65 6 
Grey aaDdataDe and blue ahale ... . .. 28 8 ... 94 2 
Black ahale .. ' ..... ... ............. o 10 95 0 
Grey aandatane and black ahaie ... 5 I 100 1 
Black ahale with plant impreeaiona 10 6 110 7 
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Black shal. and dark sand.ton. . .. 
Grey sandstone and foeailileroUB 

black .hal •........................ 
Coal... ... ... . .......... . 
Hard black .hal. with plant impr .. -

sions ... . . ................ . 
Hard blu. .hal. and grey aand-

stone. . . .......... ' ..... ' .. . 
Hard gr.y .and.ton. and grit... . .. 
Hard, grey, fine-grained. sandstone 
Coarse rubbly aandatone ... ... . .. 
Hard, grey ~ fine-grained sandstone 
Hard conglomerate ... ..... . .. 
Hard, grey, fine-grained sandstone 

with pebbles, marine sheIla, and 
banda of blue shale .. 

ft. in. 

5 0 

19 1 
o 3 

5 11 

41 0 
38 11 

212 0 
o 6 

64 0 
10 1 

104 10 

ft. in. 

115 7 

134 8 
134 11 

140 10 

181 10 
220 9 
432 9 
433 3 
497 3 
507 4 

612 2 

At this d.pth the drill approach.d the limit of its work­
ing efficiency and began to run heavily. Boring was then 
.usp.nd.d without p .... ing through the whole of the bed. 
of the .ystem. 

Th. appearanoe in the bore of the oonglomerate and the 
pebbly foooiliferous .andatone showed that bed. of the 
Lower Marine division were being intersected. 

All th .... trate plunge to the south-west in the direction 
of Ida Bay, where th.y are interrupted by the diabase 
round its shores. On the other 8ank of the diabaee intru­
sion the Upper Coal measures make their appearance, and 
no mOTe is seen of the Lower Marines till the Lune-Sugar 
Loaf tramway is reached, 8S mentioned earlier. 

TRIAS-JURA. 

Strata belonging to this .ystem .xtend from the Strath­
blane coalfield, interrupted at intervals by diabase and 
basaltic rock , through Ida Bay and Recherch. to the south 
coast. 

Th. lithological aspect of the aand.tone in plaoeo · cor­
responds closely with that of the Fingal and East Coast 
coal mea8ures, similar felepathic components being preaent 
in each. The sandatone i8 that of the Upper Coal measures 
in Tasmania. 

The extent of each coalfield is as a rule conditioned by 
the bounding igneous rock. At Strathblane the igneous 
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rock io basalt, at Ida Bay both basalt and diab ... , while 
at Recherche diahaae ia the rock which will eventually limit 
the field. The inveatigator who io -Iring to .... rtain the 
extent of the natural ato ... of eoal baa to pay the greateet 
attention to the effect likely to be produced by any occur­
rence of igneous rock. If this rock is in the form or & 

limply auperficial lava aheet, .. ama of coal may paaa below 
the overlying ,heet without sdering any IOlution of con­
tinuity; if, however, it i. intrusive in the surrounding 
strata, the leaDl8 of coal are liable to be cut off and the 
whole coal-bearing belin to come to an abrupt ending. 
Such intrusions exist all along the line referred to, 10 that 
the permanent proopecta of each coal-baain depend upon 
the local geological conditions. 

Taking Strathblane first: no diahase is visible Deaf the 
colliery , but bouldera of basalt on the top and upper f1anb 
of the hill ridge into which the 80am io plunging are aug­
gestive of solid igneoua rock on the crest. The queation 
to be solved io whether thio basaltic rock &88urn .. the form 
of a dyke, riaing through the mountain like a wall or back­
bone, or whether it is a aheet which merely capo the high 
land and beneath which the seam continuel without inter­
ruption . In favour of the latter atate of things io the 
report that the &ame rock prevaila on the top of the next 
ridge acrOSB the valley to the west. However, aD the mOlt 
unfavourable view, there is a considerable distance north 
and south over which the coal beda are developed ; and they 
no doubt exist also under the large plain to the eut, COD­

tinuing in that direction until they feather out on the 
mudstonea of Port Esperance, or abut againat the diabaae 
of the sea·coast. 

Going BOuth from Strathblane, the neIt opening. on coal 
seams are near Hastings, but from what is known of this 
coal, it is not a clean variety, but miIed with band stuff 
which requires separating . 

On the north side of the little creek at the Lune River 
settlement, ahales are seen OD the road underlying beds of 
white sandstone, and dipping west. Some dark carbon­
aceous shale outcrops on Hitchen's land here, and suggest. 
the poaaibility of a seam of coal exioting not far off. On 
the weat side of the road in a paddock ia a conical hill of 
basalt, and 88 the creek also flows in basalt rock, it would 
be useless searching for coal to the BOuth or south-west, 
but any exploration ahould be in a northerly direction. 

South of the creek in queation, diahaae country io entered 
along the main road, and continu .. till the Ida Bay Triaa-



Jura beds are met with, covering an area bounded on the 
east by the diab .... which fringea the ooaat, and ' on the 
weet hy a long dyke of Tertiary baaalt which extenda prac­
tically from near the Lune River ..ttlement aero. the 
plains, and theo eouthward. at the heck of the coal pro­
perty to beyond the Half-way Creek, a north and IOUth 
distance of about 4- miles, with a maximum width at one 
place of Ii mile. Where it sinks to the plain in a lOuth­
erly direction, the gr&88 probahly conOl&Io Tri ..... Jura 
strate, which eventuaUy rise to akirt Recherche Bay, and, 
with lOme interruption hy diab .... rock IOUth of the Cata­
maran River, continue to the clift's on the BOuth coast. The 
8Oa-froot io South Coast Bay expoeee eeama of inferior coal, 
on which lOme work was done in the forti .. by the Southport 
Coal Company. 

Backward to the w .. t of Recherche th... strata extend 
apparently to La Perouse, where they abut againat dia­
base towards the summit of the mountain . 

Ag. 0/ Th ... B.d •. 

They are the Upper Coal measures of Tasmania ; they 
admittedly 8ucoeed the Permo-Carboniferous sedimente, 
and that eyotem form. their inferior limit. Ur.warda the 
sedimentation may range throngh the who e Triaeoo­
Juraaaic period . On the whole, the faci .. of the foeoil 
Bora is Rhaetic, and the weight of evidence Beema to be 
slightly in favour of a Rhaetic age, 10 that perhaps the 
term Trias-Jura is the one which has the moat justification 
in the present state of our .knowledge. 

The plant remains which are relied upon &8 evidence of 
the age of the beds are the foUowiog:-

1. PhylloOuca a UlJtral'6, Brongn. Occurs at Ida Bay 
and in the Recherche and South Cape Coal 
measures. This is an equieetaoeous plant, the 
genus of which was founded by Brongniart on 
specimens from the Hawkesbury Triassic sand-. 
stone, New South Wales. The genus occurs in 
the Penno-Carboniferous and Trias-Jura of 
A uatralia, Ini"" South Africa, and South 
America ; also 10 the Italian Juraaaic. It baa 
often been confused by authon with Schizo­
netlr a , and the determinations generally a", 
somewhat uncertain, owing to the fragmentary 
nature of the remains available for examina­
tion . 

• 
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.2 . ZeugophyUitu elongatUl, Morrie; now Phamcopm, 
Hoer. Occurs at Catamaran and Ida Bay. 
The type apecimen of Morris came from the 
Jerusalem (Colebrook) basin. According to 
N ewen Arbor, it is a plant belonging to the 
cl&88 Cordaital .. : other authon regard it aa 
allied to Ba;era, one of the Giokgoalee. Seward 
cooaidere its poeition doubtful. This opeciee 
occurs in the Rhaetic bed. of the Stormberg 
seriee, South Africa. Similar leavea are 
recorded from the Rhaetic of China and Ton­
quin, and from the Arctic Juruaic roch. 

3 . Thinnjeldia odontopterotdu , Morrie. Occun 
at Catamaran and South Cape Bay. The genus 
ia highly characteristic of the Upper Triaa, 
Rhaetic, and Jura, and ie met with alao in the 
Permian of America and Ruoaia. This opeciee 
also OCCUl8 in the Trias-Jura of Queensland, 
in the IIawkeabury and Wianamatta bed. of 
New South Walee, and in the Jur&88ic of Vic­
toria. It is met with in Rhaetic beds in South 
Africa and Tonquin. 

t . TIH,.,./ddia ... perba, Johnaton. Occurs in the ahale 
on the eaat aide of the hill, on the Strathhlane 
coal property. J. Shirley (" Additions to the 
Foeail Flora of Queensland," 1898) denies its 
specific value, and remark. that it is a form. 
which is common among Queensland specimens. 
and is connected with the normal form of 
Th;nn/dd;o odontopt<rrHd .. by a regular .. ri .. 
of protean forms. 

5 . Clodophleb;' amtral;', ~; formerly AlelIoop-
" tem aUltrau." Occun in the seam at the shaft 

at Ida Bay and in the Recherche and South 
Cape Coal measures. The plant is considered 
by pallleobotaniats as a repreeentative of the 
existing Osmundaoeae (O"" .. nda, Tod ... , &c.) 
It is abundant in the J uraeaic aljd Tri ..... 
Rhaetic of Eastern Australia, and is common 
in Rhaetic and Jurpic rocb throughout the 
world . " 

6. Baiera t.,.m/alia, Johnston. Recorded by Mr. 
Johoaton from the Recherche and South Cape 
Coal measures. The genua is met with in the 
Victorian Juraeaic and the Ipowich Triu­
Jura of Queensland. 
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7. Sphenopteris lobijolia, Morris. This plant is also 
recorded by Mr. Johnston from (.11e Recherche 
and South Cape Coal measures. 

8. Pecopteris lun-emis, Johnston. Occurs solely at 
Ida Bay and the black shales at Southport. 

It is a singular thing that the critical plaut for the Aus­
tralian Jurassic rocks, Tamiopteris daintreei, is absent 
from the Tasmanian beds, which yet contain 80 many of 
the Eastern Australian plants. Mr. W. S. Dun, Govern­
ment Paleontologist in New South Wales, considers the 
Tasmanian Upper Coal measures a8 integral members of 
the Eastern Australian Jurassic; while Professor David 
proposes to class them provisionally as Upper Trias or 
Pasaage beds into the Jurassic p~oper. English and French 
authors refer to the Australian J urassies &8 being char­
acterised by a Rhaetic flora. The Rhaetic flora of the 
Stormberg series in South Africa is closely allied to the 
Jura and Trias-Jura of Australia and Tasmania. The 
difficulty of distinguishing between Jurassic and Triassic 
plants is well known. Seward , in his work on " Fossil 
Plants" (p. 492), remarks with reference to the genus 
Tanioptens that it is hopeless to attempt to draw a 
satisfactory distinction between the numerous Taniop-
teris fronds from Tri88lic and Jurassic rocks. -

For a long time the coal-bearing heds at Ida Bay have 
been looked upon 88 being slightly lower in the system 
than those of Recherche, principally owing to the occur­
rence in them of Pecopteris lun,nm, a plant which they 
share in common with the older shales at Southport. But, 
taking into consideration the other plant remains which 
have come to light, and which connect the beds plainly with 
the Recherche measures, it would seem that the Ida Bay 
coal will have to be assigned to the Recherche horizon , 
which is that of the Fingal series, or that of the Clarence­
Talbragar series of New South Wales. 

MESOZOIC DIABASE. 

'The intrusion of this rock magma, which occurred subse­
quently to the dep08iti. of the Trias-Jura strata, h .. 
almost everywhere left i1II impress on the physiography of 
the southern coal measures. It is the rock known in Tas­
mania under different names in different localitiea--green­
'stone, bluestone, ironstone, trap, basalt, &C. It is generally 
of the texture called hypabysaal by petrologists, i.e. , not 
:80 coarse as that of the deep-seated granite, nor 80 fine as 

-. 
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that of the effusive rock basalt. In places, however, the 
texture closely approaches these extremes, and when the 
rock is very fine in grain, 8S happens sometimes on the 
west side of Recherche Bay, the resemblance to a basaltic 
rock is very great, and microscopical examination is neces­
sary for proper identification. 

It is essentially composed of the minerals pyroxene 
(augite and ellJltatite-augite) and lime-soda felspar. The 
general absence of olivine is one of the most useful criteria 
in the field for distinguishing it from Tertiary basalt, 
though this character cannot be always relied on, for some 
Tasmanian basalts do not contain porphyritic olivine. 
Other differences in doubtful cases are a somewhat lighter 
or greyer shade of colour, a more granular texture than 
that of basalt, and an almost indefinable difference in its 
fracture, the latter being a little more hackly in basalt 
With constant handling in the field, these slight differences 
make themselves perceptible. 

The coastal cliffs and headlands from Port Esperance 
south-westwards to Southport, Ida Bay, and Recherche, 
consist of this rock, and for the most part it forms the 
summits of the main ranges inland to the west. It also 
fringes the south coast where the promontories jut out into 
the ocean. 

It is ·now fully recognised that the occurrence of this 
rock in Tasmania, where it is widely spread, covering half 
the island with its exposures, is that of a gigantic sill or 
intrusive sheet. It penetrated the Penno-Carboniferous 
and Trias-Jura strata, insinuating its way slowly and 
laterally between the bed.. It is older than the Tertiary 
basalt, in which fragments of it may be found, entangled 
in the outpoured lava. The faulting of large blocks of 
country has produced differences of level in the various 
areas of this rock, ranging from that of the highest moun­
tain summits of the island down to and below sea-level. In 
a.ddition to this, minor inequalities h(l,ve been caused by 
weathering and also doubtle88 by the original unevenne118 
of the upper surface of the sill, as indicated by the vary­
ing depths at which diabase is struck in boring operations. 

The overlying sedimentary beds which at one time 
covered the diabase sill at places which are now mountain 
summits, have long been removed by erosion, except where 
survivals of them exist on the high saddles and the hill 
flanks. The sill rock still exists at various depths concealed 
below the Permo-Carboniferous and Trias-Jura strata of 
the low country. 

( 
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Several diamond-drill bore. have been put down in Taa­
manian coal field. from time to time, and have in depth 
encountered a floor of diahaae roek underlying the baaillJl, 
e"cept where preeumably the intrueive sill haa thinned 
out locally, in which caae the bore haa gone down into 
Silurian strata. 

The geol"!ical mode of occurrenoo of thia roek haa long 
been a subject of controversy, but it mnet be correctly 
understood before the proepecte of the coal fields can be 
gauged. According to one view, the igneous rock aacended 
as a vertical intrusive m&8l, cutting off the coal Beama in 
ito aocent. On the other hypothelie, the rock f01'lllB a 
oovering sheet, below which the seams pass without inter­
ruption. Both theee views are e"preeaed in too bald a 
form to be of much aalietence in solving the problem. 
Certainly at some point or other there must have been 
an uprising column of igneous magma, but Bueh point. are 
few and far between j it is straining pcaibilitiee to urge 
that the diabase on every mountain summit is part of an 
aaoending pipe rootrioted to each mountain. The laterally 
intrusive eheat or sill muet hypothetically have a floor ae 
well &8 a roof, and if the floor ie expoaed to view anywhere, 
no doubt the etratified rocks will be eeen paeling beneath 
it. But from what is known of the thicknOll of the great 
sm, it is probable that th ... lower .trate will be below 
the geological horizon of the coal .eams. 

The coal basins now exiating in Tasmania are luperior 
to the upper surface of the sill, and it is this upper surface 
which haa been revealed by the diamond-drill borae. 

The correctn... or otherwise of thia hypothelie is of 
importance in attempting to for_ the behaviour of coal 
80ams and the e"tent of the individual coalfields. If the 
view is correct, it follows that the measures are limited 
laterally and in depth, and the first necesaery task of any­
one inspecting a coal basin is to take account of surround­
ing outcrops of diab_ and their probable underground 
extension. In addition to the great general sill, minor 
intrueiona in the form of dykes mnet not be loot sight of. 

The view above propounded is put forward in the bope 
that it may be tooted by obeervations in the field by colliery 
managen and other interested in Tasmanian coal fielde. It 
is believed to accurately reflect the geological conditions, 
and is calculated to throw useful ligbt on much that haa 
been hitherto perplOl<ing. Platoo II. and III. ehow an 
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attempt to repr ... nt diagrammatically the mode of occur­
rence of the diabaee sill and ito relations to the coal mea 
Bures. 

TERTIARY AND QUATERNARY. 

The oscillations of the land during this period of time are 
difficult to follow. Until they have heen worked out in 
detail. they can only he referred to in general terma. The 
plains which exist near the mouths of the Esperance, Lune, 
and D'Entrecasteaux Rivers consist of sediments of this 
age; these skirt the baee of the hills the whole way to 
Recherche. and unconaolidated depooite with shingle pre­
vail on the rising ground north of the Catamaran River. 

• Scattered colours of gold have heen washed from the 

• 

gravels in different places, and such discoveries have occa­
sionally raised unwarranted hopes. The writer was 
informed by the late Mr. John McDougall that a little 
tin ore had. been found on the Catamaran Bat 2 miles west 
from the mouth of the river. It is difficult to surmise what 
may have been ita source unleee it was derived from the 
disintegration of erratics. It is said that pieces of granite 
have heen picked up in this locality. and probably th ... 
were washed out of glacial beds which, &I we know, form 
the baee of the Permo-Carboniferous. 

Baaait of Tertiary age occurs on Hope Island at Port 
Esperance. on the Strathblane property. on the Lune 
Plains, and on 8 line passing behind the coal mine at Ida 
Bay southwards along the road to Recherche. North of 
the creek at the LUDe River settlement is a small hill of 
baaait by the side of the road with a conical shape. sug­
gestive of a volcanic vent ; but all the other occurrences are 
indicative of what were perhaps &asure eruptions. The 
basalt on the summito of the hills at the Strathblane coal 
mine may possibly be of the nature of a superficial flow, 
but at Ida Bay the dyke form .. ems pronounced. The 
quarry reserve, north of the Half-way Creek, between Ida 
Bay and Recherche, furnishes supplies of basaltic rock for 
road-mending. The rock contains DO useful mineral , and 
the dykes, from the mining point of view . p.re objectionable 
features, as they are apt to interrupt the continuity of 
any seams of coal. 



V.-MINING PROPERTIES. 

Three properties upon which active operations are to 
be started were visited on this journey, viz. :-The Strath­
blane Colliery, the Tasmanian Portland Cement, Lime, 
Brick, and Coal Company's property at Ida Bay, and the 
Catamaran Colliery at Catamaran . 

(a) THE C.T .... BAN COLLIERY. 

This property compri... the following 1..... west of 
Recherche Bay and north of the Catamaran River: -Sec. 
tion 665811, 1274 acres, F . C. Howard; Section 688411, • 
128 acrea, F. C. Howard; Section 613711, 319 acres, F. C. 
Howard; Section 613611, 320 acres, F. C. Howard. Th .. 
ground extends westwards OD the north aide of the river 
for about 3 miles up stream, and northwards for about a 
mil. and a half, forming a block of suffici.nt siEe to justify 
development work on a large seale. The main abaft iI 
situate It mil. west of the coast-line at the mouth of the 
river. 

The Catamaran River empties into the northern part of 
Recherche Bay, a sheet of water from 4 to 5 miles from 
its north end at Leprena to its BOuthern extremity at 
Cockle Cr ... k. The Ramsgate promontory separates tt.e . 
northern part of the bay from the southern. Small 
atearuPfs and barges, drawing up to nearly 9 feet of water, 
c't.n l' llfer the mouth of the Catamaran River at high tide; 
and inside the bar the depth near the bridge is a couple of 
fathoms. Mr. R. C. Young, the oompany'a engineer-in­
charge, informed the writer that his soundings showed a 
depth of betw ... n 4 and 6 fathoms in the northern part of 
the bay, near Bennett's Point, on the eastern aide of the 
inlet. 

From this side of the water a general view of the topo­
graphy of the coal field and ita surroundings is obtainable. 
The land ri .... gently from the shore to form a low coastal 
range, behind which Mt. Leillate&h pr ... enta a striking 
form 2630 f ... t above sea-level (as determined by Mr 
Young) , and in the distance to the weat La Perouae t :!8n,) 
feet) and its ranges close in the view . 

Recherche Bay is named after one of the ships in which 
the French Admiral, Bruny D'EntrecastealJ". visited it 
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in 1792, searching for the missing navigator, La Parouse, 
whooe ships had previously proceeded from N ... South 
Wal .. (Botany Bay), . visited Tasmania, and diaappeared 
into the Pacific, never to return. 

A sparse population is settled on its shor .. , depend."t 
mainly on the timber mills at Leprena, Catamaran, and 
Cockle Creek. The timber industry has made s.,me 
inroads on the heavy growth of eucalyptus which clothes 
the mountain sides, though to the c&sual glance no great 
impression on the mantle of forest trees seems to have 
been effected; and the dense cutting-gr&88, tea-tree, and 
other scrub almost defies pentratioD, and often a formidable 
obstacle to prospecting and to geological observations. The 
timber tramways alford practically the only faciliti .. for 
getting into the country wee! of the bay. 

In the Records of the Royal Society of Van Diemen '. 
Land already in 1848 there is mention of two shafts and a 
dri.e put in during that decade by a company in aearch of 
coal , on the eastern side of Recherche Bay. The writer 
is informed that some work was also done on the Welt aide. 
These measures are visible along the shore-line for about 
three-quarters of 8 mile north of Bennett's Point, and 
IOftened, perished coal can be detached here and there . 
The dip of this .. am is westerly , which would bring it 
below the water of the bay . 

The MOBB Glen aeams, north of the Catamaran property, 
were discovered in 1900; and the Catamaran Iteam al80 in 
the same year. South of Catamaran, coal was already 
opened upon between Whale's Head and South Cape on 
the shore-line, in the thirti.. . All this goM to establish 
the e:r.istence of a rather extensive coalfield , though the 
area is cut up by intrusions of igneous rock into separate 
basins. 

The Catamaran basin first attracted public notice in 1900 , 
when Mr. Major Lloyd Hood took up lea ... and started 
some work on the seam. The property came into the poe . 
.... ion of Mr. E . C. James in 1910, but during the whole 
of the decade work was carried on only intermittently . 
The preeent syndicate took o.er the mine at the end of 
1912, and has spent a good deal of time and money in eetab­
lishing the continuity of the seam along its line of out-­
crop by means of bores and pits, and sinking a main shaft, 
from which to work the coal to the dip. The outcrop has 
bsen traced in this way for a distan" of over 4000 feet. 



De8cription oj Work. 

The old workings comprised two shaft.. and tunnell, and 
ex!,loited the seam to the ri .. from no great depth, 30 or 
40 feet. The total quantity of coal reported to the 
Government as raiaed to date from this mine is 3497 tons, 
viz., as follows:-

1905 .. . 
1906 .. . 
1911 .. 
1912 

TOni. 

1224 
1303 
370 
600 

It would be life to aay that the actual aggregate has not 
exceeded 4000 or 5000 tons. 

The 80am was worked for a thickn ... of 4 feet 10 inch .. 
or 5 feet, about 3 feet of inferior coal, which forms the 
upper part of the 8Oam, being left unworked. A few feet 
above this seam is a 3-feet seam, which haa not yet been 
worked. Eight feet below the main seam a third 80am 
used to be reported as exiating. Mr. Young informed the 
writer that he bored 15 feet below it, and only struck 
3 feet of inferior coal, with 17 per cent. ash, outside the 
old tunnel workings On the other hand, he bored 20 or 
24 feet from the aump in the main ahaft, but only paaaed 
through clay; and he alao endeavoured to find this alleged 
lower seam along the outcrop on the south .ide of the hill, 
but without succeas. 

Several old pita exist at intervals for BOrne distance weet 
of the old main shaft, and show indications of coal. but if 
these outcropa are solid, they would seem to be precluded 
by their position from having any connection with the aeams 
which have been opened up. Evidently some kind of a 
seam outcrops in that direction J but lOme exploration is 
needed before it.. relations can be understood. 

The old main workings are rather irregular. The seam 
is in BOft ground near the surface, and work could Dot have 
been continued much longer on the aame lines. 

In 1902 some diamond-drill boring was atarted by the 
Mines Department, with a view of testing the Recherche 
coal baain, but the work was relinquished after four bores 
round the outer boundari .. of the field had been put down. 
Convenience of transport appean to have influenced the 
decision to try th ... aites first: the remaining bores which 
were recommended were not put down. The boring regis­
ters are annexed for information to the present report. 
(See Appendix.) 
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The two boree along the tramway BOUth of the Catamaran 
.River are outside the outcrop line of the Catamaran seam, 
and were deaigned to teat the strata on the Manuka Plain, 
2 or 3 mil .. from the mouth of the river. It wu tho"lht 
that aB .. ams are present north of the Catamaran, all along 
the west side of Recherche Bay, and occur also on the BOuth 
-coast, this plain, which contaiDl beda with impreaaioD8 of 
coal plants, might likewise cover other coal sealDB. The 
result, however, was disappointing, as only coal.markinga 
were p .... d through, and the shale and aandstone beds 
gave place in the two bores to igneous rock (diabaoe) at 
230 feet and 695 feet respectively. Th ... borea indicate the 
presence of a diabaoe floor at no very great depth below 
tbe field, but also illustrate the striking inequality of the 
surf ace of the floor, the moot w .. terly bore being the 
deeper, and the two only three·quarters of a mile apart. 
~ third bore WaB put down in the Moes Glen basin, on 

the western shore of Recherche Bay, about 10 chains north 
of Mr. Herbert Smith's hoUle. This was in sandstone and 
shale, and after paasing through .. veral beds with coal 
and coal-markings, struck the diabase floor at 456 feet. 
This result also indicatea that the diabase outcrops on the 
various promontories and ridges along the coast-line are DOt 

mere)y separate, isolated dykes, but are upward irregular 
protrusions of the massive igneous sheet which underlies the 
stratified rock everywhere. 

Sooner or later the coal .. ams will be found to abut 
against this rock, and thus one of the moat important tub 
which a mining company can aet itself before committing 
itself to extensive operationa is to 888ure itself that it haa 
an adequate area of seam for ita undertaking. 

A fourth bore was put down by the Government on the 
Moes Glen property about 200 feet above .. a-level through 
shales with seams of coal, but waa diacontinued at 152 feet 
before the whole series of these beds had heen teated . 

The present owners have recognised the importance of 
preliminary teet work, and have put down a long series 
of shallow bores and pits with the view of tracing an unin­
terrupted outcrop of aeam. ThiB line estend. from tho 
north shore of the Catamaran River and past the old work­
ings in a north-eaaterly curve for a distance of 4300 feet . 

A remarkable feature was discloeed by th ... operations. 
The sandstone-bed rock was found to be plentifully 
bestrewn with boulders of diabaae, in some caeee 10 cloee 
together that the drill could not paB8 between them. TWa 
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was speciaUy the case towards the northern end of the line. 
These boulders and stbnes are scattered at all horizons 
through the superficial deposit of clay covering t}le a&nd­
stone down to a depth of 20 or 30 feet_ Many of them have 
the appearance of being water-worn, and it is not impro­
bable that they have been sea-borne. It does not seem 
at all likely that they originated in the high mountain land 
to the west, for diabase outcrops in that direction are 
unknown until the slopes of Mt. Perouae, at least 5 or 6 
miles distant, are reached. On the other hand, solid dia­
base exists at and above sea-level on the shores of Recherche 
Bay. 

Some of the bores put down by the syndicate have 
reached a depth of nearly 60 feet, but while moat of them 
have passed. through the coal seam, nODe of them have 
encountered diabase, and it is not probable that this rock 
will be met with until a depth of several hundred feet is 
attained. 

Until a bore h .. been put down through the coal mea­
sures series to the igneous Boor, the actual depth at which 
the latter exists cannot be stated. 

Plate 16 represents sections of several of the bores as 
delineated on a plan prepared by Mr. Young. 

It W&8 promptly found that the old workings were use­
leal for the proper development of the seam, and after 
BOrne exploratory work a suitable site was chosen for a 
shaft. A three-compartment shaft has been sunk 130 feet_ 
13 feet by 6 feet in the clear, lined throughout with 3-inch 
timber. This h .. pa88ed through a light greenish-grey 
felspathic sandstone, lithologically identical with that of the 
East Coast coal measures. At 109 feet , a seam of coal 
was cut and the shaft continued in it for 19 feet . 

A chamber h .. been cut at the bottom of the shaft, from 
8 to 12 feet in height, and 16 feet by 13 feet wide. In this 
th, 80am is well expoeed, and the coal is solid and good­
looking. Higher up in the ahaft the upper part of 8O&m 
can be seen behind the timber. The upper part is con­
sidered of inferior quality to the lower. The lower 6 or 
7 feet are the best, and fonn the part which will probably 
be worked. 

The first 3 feet above tbe clay Boor are absolutely with­
out any band. The first band then makes ita appearance. 
It is from 2 to 3 inch .. thick and fairly constant. Small 
I-inch bands recur above this at intervals of about 9 inches, 
I foot, and I! feet, but appear to be inconstant. The coal 

.. 
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at the very top is bright, but t.he seam is S'aid to, contain 
several bands in that part. This upper part will fonn the 
working roof. Below the seam is a Boor of clay. 

This shaft shows the coal .. am at the deepest point at 
which it has yet been .seen, and it is perhaps significant 
that its thickness is here at a maximum. 

In a prospecting shaft, 5 chains north-east of the main 
shaft, the seam was found to be 9 feet: and a couple of 
hundred feet further in that direction the boring register 
shows the thickneBB as 10 feet 6 inches. Mr. Young calcu­
lates the average thickness of coal in the seam, 88 proved 
by the shafts and bores, as about 11 feet: the upper 2 or 
3 feet being of good quality, and the bottom 4 to 7 feet 
being al80 good, while the central portion, 1 foot 6 inches to 
3 feet, is worthless. 

The thicknass shown in the new main shaft is a new 
feature, and would appear to indicate that the different 
seams or portions of seams reported in the old workings 
from time to time have come together in descending at this 
point. This increase in size may be a function of depth, 
for the thickness shown in several bores between 9 and 40 
feet deep in this p~rt of the field vari .. between 7 and 11 
feet. 

The dip of the seam is that of the enclceing strata, 10 and 
11 degr ... from the horizon and towards the north-west (1 
in 5). The shaft has proved the continuity of the seam on 
the dip for about 10 chains from the outcrop. A complete 
exploration programme, though costly, would include 
diamond-drill boring still further in the direction of the 
dip, with a view of testing the downward continuity of the 
seam, a feature which is intimately related to the inequali­
ties of the bedrock floor of diab.... While no reliable 
estimate of the depth of this floor can be made without such 
boring, the geological indications, scanty and inadequate 
as they are, suggest that it might be possible, and more 
especially if the upper surface of the igneous rock is level, 
to ,follow the seam down on its dip (assuming no faulte 
exist) for nearly three-quarters of a mile before approach­
ing the diabase contact. This calculation might, however, 
be entirely upset by any rise in the floor, and would also be 
affected by any change in the degree of the dip of the seam. 
The data at present are insufficient for any reliable fore­
cast . 

However, from a geological point of view, the Catamaran 
field must not be interpreted as one which is traversed by 
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vatioua dykes of igneous rock running back from the head­
lands on Recherche Bay and intersecting the coal mea­
lures in various directions, but rather &8 a basin filled with 
stratified rocks ..... ting in depth upon the upper unev.n 
surface of a Bill of diabase which has intruded into thNll, 
and below which at BOme indefinite depth stratified rocks 
again 8Iiat. The vertical, roughly columnar structure of 
the diabase, whicb must be at right angles to the bound­
ing BUrfaces, indicates that the intrusive sheet is more or­
I ... horizontal. The coalfield is apparently Bituated in a 
deep part of the basin. 

From the western Government bore, on the BOuth aide of 
the river, which struck diabase at 695 feet from the surface, 
'it may be concluded that a deepening of the basin takes 
place in a BOuth-westerly direction, and as Bevera1 mile. 
of asndstone oountry e"tend from here to the La Perou .. 
rangee, in all probability the stratified rocks continue to 
very oonaiderable depths. This is not inconsistent, how­
ever, with local inequalities. 

The most northerly prospecting shaft has been put down 
close to the timber tramway which ascends from the Cata­
maran sawmill through the north-eastern portion of the 
property. It is on the outcrop line, but at 30 feet was 
suspended on account of water. and did not reach the seam. 
It haa been BUnk in yellow, ferruginous . clayey soil , and a 
shingle of water-worn &ton... The appearanoe of the lur­
face here suggeet. that all this coastal margin has emerged 
from the .... with its door of boulders. It is intended to 
run an electric cable acre:. here and continue sinking the 
line of shafts. There is hardly any doubt but that the 
coal measures continue right through this part of the pro­
perty, for the MOBS Glen seaml oecur just outside the 
northern boundary . 

On Crown land , at the terminus of the tramway , about 
400 feet above sea-level, large boulders of diabase are pro­
fusely strewn on the crest of the ridge. in a way suggestive 
of the proximity of the solid rock, but no exposures are 
viBible. 

Following the outcrop line along the north side of the 
Catamaran River, at about 5 chains south~west from the 
old workings, a new tunnel has been driven on the dip of 
the seam into the hill. After driving this for a distance of 
150 feet it was found that the Itrata forming the roof and 
overhead up to the luriaoe conadted of a soft yellow fer­
ruginous clay, which would _ to have taken the place of" 
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the denuded I&ndatooe. With ouch a bad roof for the 
workiDgo. it W&8 cooaidered advioabl. to give up the idea 
of making thio the principal entrance to the mine. although 
oth.rwiao the pooition "a& ... U ""-n. At the tim. of 
the preoont visit the tunnel wao full of water. and the oeam 
could not be ooon. Th. writer W&8 informed by Mr. Young 
that a bore from the surfaoo to the face of the tunn.l 
p .... d through 68 foot of ourfaoe BOil before atriking the 
.. am. and that the 80am .. proved by the tunn.l waa 
thinner than usual, but was increuing in wise .. the adit 
advanoed. 

About 25 chains furth.r .. eat are two short tunnela. which 
have boon driven into the hill above the riv.r to expoee tha 
seam, which then CfOl8e8 the Catamaran . 

Geological Age of t/oe Cool. 

From the foeail impreeaiona found in the shale overlying 
the .. am (TIoinnfeldia. P/oa:n'cop.;,. Ployllotloeca. and 
8trzl .. kia). it ia .vid.nt that the coal belongo to the upper 
m.asures in Taamania which are to be correlated with the 
eoal measures of Eastern A uatralia of J ur&lli.c or Tri&880-
Jurueic age. The preciee position which the Tumaoian 
Meoozoic seams occupy in thia great seri .. ia atill BOmewhat 
unsettled. Until this is more definitely eotebliahed. the 
aeries will have to be referred to as " Triu-Jura ." 

Qual,ty of Cool . 

Several analyses have been made of the Catamaran coal 
from time to time from different parts of the seam , 80 that 
ita composition may be tak.n as fairly wen .. tablished . 
There is this, however, to be borne in mind , that the 
samples taken are from shallow depths, at which lOme at 
least of the coal has boon .xposed to d.terioration from 
meteoric influences. Still it is surprising what a little 
difference this makes in the average reeulta; it is evident 
that the coal. though decidedly tender on the whol •• haa 
properties which .nable it to withstand water and w.ath.r­
ing to a consid.rabl. d.gree . Ita composition at the bottom 
of the new main shaft , 130 feet from the surfaee, does 
not greatly vary from that of the outcrop coal in the old 
workingo. Nev.rth.I .... it may be anticipated that it will 
shows an increa&e in hardneea and purity 8S greater depth is 
attained . 
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The Mines Department has sampled the seam on varioua 
occasions, with the following results, as per Government 
Analyst's report:- 1902, 11102, 1906, 1906, 

Per ceo'. Percent Percent. Per cent. 
Fixed carbon .. , 65'8 66'7 67'8 65'6 
Gases, &C, 21'0 20'3 24'5 27'7 
Ash 8'2 8'6 3'7 3'9 
Moisture ... 5'0 4'4 4'0 2'8 

100'0 100'0 100'0 100'0 

Dr, N oetling, who inspected the colliery in 1912, 
reported analyses made by the Government Analyst as fol­
)ows :-

Fixed carbon 
Gases at red-heat .. 
Ash 
Moisture ... 

Sample 
No.1. 

Per OIIn~. 
69'6 
24'0 
5'0 
1'4 

Sample 
No.2. 

Per OOD'. 

66'20 
25'72 
3'84 
4'24 

100'0 100'00 

Samples taken by the writer on the present visit and 
assayed in the Government laboratories, Hobart, yielded 
the following results: - New Main Electric 

Sbaft:. Shan. 
Per oont. Per cent. 

Fixed carbon ... ' .. - , . .. , .. , 61'2 69'3 
Volatile matter. .., .. ' .. , 24'9 24'7 
Ash .. .. ' .. , .. , 10'1 3'8 
Moisture .. , .. , .. , .. , 3'0 2'2 
Sulphur .. , .. , .. , .. ' .. , 0'8 

100'0 100'0 

Calorific value ........ , .. , .. " .. , .. , .. , .. ,12'430 
It has a higher fixed carbon yield than the other Trias­

Jura coals of the East Coast, The assays of these show 
generally between 55 and 57 per cent, fixed carbon , and 25 
to 30 per cent. volatile matter. Near Eden, on the Weat 
Coast, are some small seams of coal of trivial importance 
in the Penno-Carboniferous sandstones, the &88&y of which 
corr6sponds very closely with that of the Catamaran coal, 
namely: - Fixed carbon, 61-6; volatile matter, 26-5; ash, 
10-5 ; moisture, 1'4:. 

• 
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The Catamaran coal ...... ys agree also pretty closely wIth 
the average composition of the Upper Coal meuurea in the 
BOuthern coalfield of New South Wal... Mr. E. F. Pitt­
man .tates the latter as follows, -Fixed carbon, 63·98; 
volatile hydro-carbons, 23·65 ; ash, 11·66; hygroscopic 
moisture, 0'71 ; sulphur, 0'4. 

Taking between 20 and 25 per cent. as the upper limit 
of gas content for a semi-bituminou8coal , and the lower limit 
for a bituminous coal, it would appear that the Cata­
maran coal is on the arbitrary boundary-line between the 
two classes. Ita moderate proportion of volatile matter 
causes it to emit very little smoke, while its amount of fixed 
carbon, combined with low sulphur value, would lead one to 
suppose that it will be found to be a coal highly suitable for 
steaming purposes. The small sulphur content, of course, 
implies a small iron content, precluding clinkering and 
enhancing its value 88 a steam coal. 

Its calorific power expressed in evaporative units is 12'87, 
which is equivalent to 12,430 British thermal units, deter­
mined by Mr. W. F. Ward by means of a Thompson's 
calorimeter. This is much higher than the result usually 
obtained by the Trias-Jura coals in Tasmania. It indicates 
that with proper boilers and ordinary good furnace man­
agement the heat value will be found to be highly astis­
factory. The low proportions of ash and hygroscopic 
moisture add to the value of the coal. On an open hearth 
it burns freely, cakes quickly, gives out a great heat, and 
emits very little smoke. It cokes in the laboratory, but 
whether it will make a marketable coke can only be ascer­
tained by trials. 

The only drawback which it seems to p088688 is that it is 
rather tender and apt to make slack; this softness, how­
ever, may be due to the outcrops lying in a basin with a 
cover of superficial mud, which is holding a good deal of 
water. This water trickles slowly down through the coal. 
and must certainly exert some elect on its physical con­
dition. With greater depth and systematic drainage the 
coal may be confidently expected to become harder. In the 
meantime, during the initiation of the industry, the 
arrangements for handling the output can be such 8S will 
overcome any difficulty on this score. 

From time to time small working tests have been made, 
and the output placed on the open market , with very 
gratifying results. The experience of steamers which have 
tried the coal in Channel trips has been highly satisfactory. 
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In 1902 the writer obtained very favourable repone from 
lOme .hipping firms and trading compani .. who had mad. 
a trial of small parcell; for dom..tic uee in Hobart it hu 
also given aatisfaction. Mr. Young info",," me that ha 
has uaed it on the steam yacht .. Preana .. regularly for 
trips between Recherche and Hobart, and found it to have 
eIcellent steaming qualities. He says there i. no clinker 
whatever, only a fine aoh, which falll through the ban. 
The coal bumo qnite away and leav .. the han entirely 
bare. 

Probable Qw:mWy 01 Coal . 

In the preoent undeveloped character of the property 
any calculation muat partake of the nature of an ..timate 
based on ill8eCure and n_rily partial data. The out­
crop line, &8 far as verified by bore-hoi .. and ohaftAo, ia 
what calculations have to be based on . In projecting thio 
line underground in the direction of the dip &8 far &8 the 
boundary of the property, it hu to be uoumed that no 
fault or igneous intruoive rock will interrupt the continuity 
of the Beam . The calculation of the area of the coal seam in 
thia way gives a result of 800 _ , to which muat be added 
the probable area exiating in the four I ..... outoide the 
verified line, which is about 700 _, making a full total 
of 1500 acres, from which deduct 20 per OInt. for breab, 
&e., and the net area remaining would be 1200 aoree of 
seam. 

The seam appears to vary in lize at diferent point., 10 
that an average muat be struck for the purpooes of calcu­
lation. In the old mine, 4 feet 10 inch .. to 5 feet 3 inch .. 
ueed to be the thickn ... worked, or aay an average of 5 
feet. In the bore-hoi .. , thickn..... have been met with 
ranging from 5 to II feet, but th ... boreo have been drilled 
with the auger, and give uncertain information &8 to the 
proportion of workable coal. Where the .... m attains itAo 
greateat thickneoe-in the main shaf~ considerable pro­
portion of it muat be allowed for in calculating, &8 being 
of inferior quality. Making thia allowance, however, there 
still remaiOB 6 or 7 feet of good coal , which will undoubt­
edly be worked . The writer thinks it absolutely aafe to 
anticipate an average Iize of 5 feet throughout &8 work­
able coal ; and quite reasonable to calculate up to 6 feet . 
In all probability, a good deal of the upper part of the 
&eam will al .. prove to be of a quality fit to work, though 
this will be largely governed by mining considerations. 

• 
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Making one-third allowance for lea in working, the 
seam, if 5 feet thick, should contain about 7 million tons, 
and if 6 feet thick, a little over 8 million tona: but of 
couree this estimate mUBt be conaidered aa subject to the 
structural conditiona of the field alluded to above. 

Port of Shipmen'. 

Hitherto what coal has been sent away baa been conveyed 
by the mine tramway to the north bank of the Catamaran 
River, near its mouth. The r.resent line is 8 2-feet gauge, 
with .teel rail., and i. Ii mi e in length. Small craft can 
enter the river at high tide, drawing 8 or 9 feet of water, 
and this shipment .ite would perhaps suffice for a purely 
local trade. But the p ..... nt owners will prohably aim at 
capturing wider marketa, in which cue other harbour 
arrangementa would have. to be devised . 

In this reepect there are two pceaibiliti .. which present 
themaelv... By doubling the length of tramway a .ite 
on Cockle Creek Bay could be reached, with ample water 
for anything that would be required. The tramline, how· 
ever, would have to be carried &Cl'OII the Catamaran River, 
and the port of shipment would be a few mil .. farther 
from Hohart. 

Another plan would be to carry a jetty in Recherche 
Bay into deep water at lOme distance from the western 
shore of the hay. This would neceesitate a tramline of not 
more than a couple of mil .. from mine to jetty. The latter 
would have to be rather long. On the opposite side of 
the bay i. a well·.helterd harbour, In any caae the col­
liery is favourably situated in this respect , more so, indeed, 
than the generality of collieries in Tasmania. Within 
luch a short distance of the coast, and not much more than 
60 mil .. from Hobart through a virtually smooth-water 
channel, the mine haa advantages poeseoaed by few others, 

Concluding Remark~. 

It will be gathered from the foregoing that the Cata­
maran property may be regarded aa one which justifi .. 
vigoroUB development, The seam haa been .hown by the 
exploratory bores and other works to have a long and per­
si.tent outcrop and to be of full working size, No indica­
tions of faulting are present, though of course in every 
ooalfield th ... disturbances are apt to OCCUr. The igneous 
rock which underli .. the field, and which ezista alwaya in 



Tasmanian coal.bearing areas, nowhere outcrops, and is 
probably devloped only at a consider.ble depth below the 
surface. The quality of the coal IS such as to render it 
valuable in a high degree for steaming and domestic pur· 
poses. Its somewhat friable nature can be neutralised by 
Cbreful handling, and may he expected to disappear to a 
very great extent when depth is attained and the workings 
are beyond the influence of the water· bearing stratum 
which forms the superficial cover. The hygroscopic 
moisture in the coal itself is low, its ash is inconsiderable 
and inert, its calorific power satisfactory , it is almost 
smokeless, and possesses all the qualities of a good indus­
trial , marine, and household coal. Unleas any of those 
dislocations occur, which, though impossible to foresee, 
have always to be accepted as among the risks of coal· 
mining, sound commercial handling of this property ought 
to result in founding an important industry here. 

(b) TASIlANlAN PORTLAND CEIIENT, LIIIE, BRICK, AND 

COAL COIIPANY LIIIITED, IDA BAY. 

This property is situated about 50 miles south of Hobart, 
and immediately south-west of Ida Bay, which is a part of 
the sheet of water communicating through the Narrows 
with the bay of Southport, on the shore of l)'Entrecasteaux 
Channel, opposite South Bruny. 

The following leases have been taken up :-6974· .. , 
1280 acres; 6975-11, 1280 acres (not yet surveyed); and 
5993-11, 40 acres-all in the name of Percy Douglas. 

The intention of the owners is to take advantage of the 
great development of pure limestone on their leases, ana 
initiate a Portland cement industry, utilising the coal on 
the property in the manufacture of cement. As there is a 
large and increasing consumption of cement in the State 
and throughout the Commonwealth , most of which has to 
be imported, the proposed manufacture of it at Ida Bay 
cloee to a deep·water port, with coal for the kilns avail· 
ab:e on the property, and with cheap freight to the 
capital city of the State through a sheltered deep-water­
channel, must appeal to all who are interested in the full 
utilisation of our mineral resources. 

The limestone is situate in the centre of the property. 
The ground here rises into a hill range, extending east,.. 
wards into what is known as the Sugar Loaf or Limeston& 
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Hill, a dome-shaped eminence with steep sides, which 
lorms a commanding object in the landscape, viewed from 
various directions. The extension of the tieda westwards 
originates the celebrated Ida Bay caves. These caves, 
though exhibiting pronounced effects of solvent agents, are 
not famous for their scenic architectuz:e, stalactites of 
beauty being rare. The caves in the limeotcne hill on the 
'Cement Company's property occur along the course of an 
underground stream channel, and have a. general height 
of from 5 to 10 feet, except where occasionally a deep vor­
tical fissure bas WIdened its walls, and an excavation some 
50 feet in height has been croated . The limestone beds 
dip into the hill at a very low angle-about three degree&­
and are massively stratified. The rock is dense in texture, 
grey in colour, and is traversed by seams of calcite. It 
corresponds in every respect with the Silurian limestone of 
the Gordon River and Mole Creek, but the writer could 
not detect any fossil remains in it. 

A timber tramway from the Lune settlement runs to the 
hase of the Sugar Loaf, skirting, as it approachea the hill, 
a low wooded range on the east, and passing over level 
country, gradually rises as it reach.. the hase of the 
limestone range. Without any trials it is difficult to say 
how far the limestone extends north under this level coun­
try. It m. y extend for some distance from the base of the 
hill . The wooded range, however, consw of Permo-Car­
boniferous country; and' its mudstone conglomerates con­
tain a variety of stones, granite, quartz-porphyry, quartz­
ite, &c. , derived from different sources unknown in the 
vicinity . These are evidently the Lower Marine glacial 
beds of the system. 

The works will probably be erected somewhere in the 
immediate vicinity of the Sugar Loaf, where the raw 
material can he delivered rapidly and economically to the 
mill, either by cable or tramway. The distance of the 
'quarries from Ida Bay will be about 2 or 3 miles, and 
from Ida Bay to the shipping port (Deep Hole Jetty) 
another 3 miles. There are no particular engineering diffi­
culties to be overcomoe in constructing the tramway. The 
country affords a fairly level route, and is either open or 
thinly timbered. 

At the back of the jetty, level sandy ground covered 
with bracken, honeysuckle, and boobyalla, runs back a few 

. ·chains to the low wooded hills, and makes a good sita 
for the erection of buildings in coD;'1ection with the enter-

• 



prise. It is said that 8000·tons steamers have loaded hard· 
wood for foreign port. at this jetty. A depth of 30 to 
35 feet of water is available, and even more will be secured 
when the contemplated lengthening of the jetty is accom­
pliahed. Aboolute protection e:riata from the lOuth and 
lOuth·eut winds, and the Channel steamen, which rUD 
regularly to Sou"thport, are in the habit of crossing OVP] 

and lying here, for aafety. The jetty is not more than 3i 
miles from the coal mine, and would be utilised for the 
ooal if any shipping trade sprang up in connection with 
the undertaking. It is probable, however, that the (oal 
will form a subsidiary element in the enterprise, and he 
used principally for the r.urpooee of oement manufacture. 

Fresh water is availab e from sundry small creeks, but 
will have to be conserved to ensure an adequate continuous 
supply. 

Portland cement is an artificial hydraulic cemeDt ma­
ture, which sets firmly under water to a Bubstance resembl­
ing Portland atone; hence its name. The mixtures exist· 
iDg ill differeDt brands do not greatly vary in chemical 
composition. Given the raw material, the task of the 
manufacturer is to adjust the proportioDl of the e880Dtial 
iDgredieDts 80 &8 to obtain a standard mature. If there 
is too much clay in it, it fuses too readily J and the cement 
is too friable. If the mixture is too rich in lime, the 
cement is a alow-eetting one, and ia apt to swell. 

The essential components of Portland cement are lime, 
silica, and alumina. Therefore, a cement property should 
have on it beds of limestone on the one hand, and clay to 
supply the silica aDd alumina OD the other. 

Lime.tone. 
The Ida Bay property h ... on it aD elevated area of 

beds of limestoDe, occupying the greater part of 800 acr .. , 
on the le&808 which have beeD takeD up. The survey 
was not completed at the time of the writer'. vilit, 
but the apex of the !l.ugar Loaf, or Limestone Hill, 
appeared to be toward. the oeDtre of the property. 
The hill iD desceDding to the west coven with its ftaDk 
Dearly the whole of the northern part of ODe leaae. Its 
apex is a little over 2 miles horizontal distance from Ida 
Bay jetty, iD a lOuth-westerly direction. Its height by a 
liDgle aDeroid reading is said to be 1000 feet above the 
.ea. Owing to inclement and mowy weather, the­
writer was unable to make the uoent, but from angular 
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measurements with an Ahney level, the height appeared to 
be about 1500 feet above the plain. Igneoua roolt (dia­
base or basalt) is said to occur at the lummit, but its 
extent and mode of occurrence are not known . 

Sufficient, however, is known of the mountain to war­
rant the statement that it largely oonaiats of limeotone. 
The steep cliffs of this rock can be followed with the eye 
for a great distance up the hill-side, and it is probable 
that a survey would show the area of it on th_ leasea and 
elaims to be upwards of a square mile. A88uming the 
limestone area to comprise 1 square mile, and asauming a 
1088 of one-third of the gr088 weight during manufacture, 
each foot thickne88 would suffice for 17 years for a plant 
putting out 500 barrels per day . 

The mountain is very steep on its northern side, showing 
precipitous bluffs and faces of limestone, and is thickly 
wooded to the very summit. A proportion of the water in 
the streama descending ita sides sinks into the limestone 
and emerges again at the foot of the hill. 

Quat;ty of 110. L;mulone. 

This limestone is a high-grade rock, free from deleterious 
oonstituents, and thoroughly suitable for the objects of 
the proposed enterprise. 

At the same time, it may be mentioned that some mis­
apprehension often exists in the minds of prospectors 
and others with respect to the purity of the limestone 
required for a Portland cement proposition. They seem 
to lay great weight on the stone found on their claim 
carrying a maximum lime content. A little rellection will 
show that a rather impure limestone iJ the mOBt welcome 
to the cement manufacturer, because ita composition 
approaches more nearly to that of the mixture proper for 
cement-burning. If the correct mixture contains, appro][)­
mately, 75 per cent. of carbonate of lime, and the manu­
facturer owns deposita of limestone containing aa much 
88, say, 90 per cent. of the carbonate, he hu to mix clay 
or shale with it, in order to preserve the proper propor­
tions of lime, silica, and alumina. The selection is a 
matter of good judgm<nt, and may bave important oonse­
quences. Bey~md a certaiu lime limit, the chief matter 
for consideration is whether the rock is devoid of objection­
able elemente. In this respect the lim8ltone under review 
is unexceptionable. 
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Physically, the Ida Bay limeetcne is a ccmpact, firm. 
micro-cry.taIline rock of remarkably uniform texture. 

The analysis of sampl .. taken on the present visit, made 
by Mr. W. F. Ward, Government Analyst, is &8 follo •• :-

Lime ." ... 
Magnesia ." 
Alumina .. . 
Silica, &c., insoluble in acid 
Loa on strong ignition ... . .. ... . .. 

PI'I1' eenL 

52'00 
1'50 
1'00 
3'70 

41 'SO 

100'00 

The published analysis of sample. taken by Mr. F. 
Danven Power from over a wide area with the view of 
being &8 representative && Jl<&ible, is &8 follows:-

Pep Cent. 

Calcium carbonate ... ... . .. ... 91 '6 
Magnesium carbonate... . .. ... 2'S 
Silica ... ... ... ... ... .. . ... . .. 3'4 
Iron oxide .... " ... ... ... ... ... 0'8 
Alumina ... ... ... ... ... ... ... ... ... 1'6 

Analysis made by Mr. A . J. WillcoDOn, of the Ida 
Bay limeatone yielded the following """,Its:-

Calcium carbonate ... ... . .. ... . .. 
Magnesium carbonate .. ' ... ... . .. 
Iron and alumina... ... ... ... . ..... 
Siliceous matter ... ... ... . .. ... . .. 
Moisture ... ,,' .... ...... .. , .. ,-, .. . 
Organic matter, sulphur, &C .. .... . 

Per Cent. 

92'67 
I'S3 
0'91 
4'02 
0'21 
0'36 

100'00 

• 

• 
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The lime content in Mr. Ward's analyoia would be equal 
to a carbonate of lime peroentage of 92·77. The above 
figures show a stone rich in lime, low in l!Iulphur and mag­
nesia, and with not too much alumina. Selected samplea 
of the rock taken hy Mr. S. J. Dawson for the pn~ of 
the Limestone Reward claim, and &88&yed by the Govern­
ment Analyst, gave still better results:-

Calcium carbonate ........ . 
Magnesium carbonate ..... . 
Silica ... ................. . 
Alumina and oxide of iron 
Moisture ........ . 

Per Cenl. 

97·3 
1·2 
0·8 
0·4 
0·3 

100·0 

From these analyses it is clear that the Jimestone on the 
property is of a nature which will satisfy the requirement. 
of the industry in the highest degree. 

D<pont. 0/ Clay. 

The ratio of clayey materials to carbonate ?f lime in the 
manufacture of Portland cement is &tandard when it is 
about one to three. The silica, alumina, and iron oxide, 
which are essential ingredients of the mixture, are prac­
tically supplied hy the addition of clay or .hale. A high­
class fireclay is unnecessary for the purpose; in fact, 
it is prejudicial, from containing too much alumina and 
favouring too quick setting of the cement, besides P088e88-

ing too little iron fiux. The rule governing the alumina 
and silica contents is that the quantity of lilica divided by 
the quantity of alumina ought not to be I ... than 2·5 nor 
greatly exceed 3·5. 

It will he readily understood that the selection of the 
clay on a property is a matter of crucial importance, and 
haa to be subject to proper technical control. Adequate 
physical tests are desirable before expenditure is incurred 
in installing th3 manufacturing plantl 

The Ida Bay clay or shale is intimately &88OCiated with 
the seams of coal existing on the property, beds occur­
ring both above and below the seams. These bed. are no 
doubt co-extensive with the coal seam.. In the preeent 
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undeveloped .tate of the colliery, and with the thick 
uncleared scrub, very little can be learned of their extent, 
and sample. are practically only available from outerops_ 
A good deal of useful work remaina to be done in clearing 
away the fore.t growth and expooing clay outerop._ Some 
of the clay deposit may be .. en at .urface above the main 
tunnel ; and again above the seam in the upper shaft. 

Sample. taken by the writer from the open cut above 
the tunnel were assayed by the Government Analyst, and 
yielded &8 follows :-

Silica ........ . 
Alumina ..... . 
Iron peroxide .. 
Magnesia ..... . 
Loss on ignition 

Pel' Cent. 

55"6 
14-8 
3-6 
0-5 

25-!i 

100-0 

A publi.hed analysis by Mr _ F _ Danvers Power from 
the aame bed of shale ia as under:-

Ignition 1088 

Silica 
Alumina .. 
Iron oxide . ............... . 
Lime .. 
Magnesia ............. .. 

Per (',ent. 

16-4 
53-8 
28-1 

1-\ 
0-7 

trace 

Further 8n8ly ... by Mr _ Power of .hale from the upper 
.haft are:-

A_ B. 
PerCent. Pel' Cent. 

Ignition It ... ___ --- --- --- 22-8 21-4 
Silica --- --- --- --- --- 48-6 47-7 
Alumina ... --- --- --- --- 23-2 25-6 
Iron oxide --- 1-2 2-1 
Lime --- --- N 1-2 
Magnesia -- I -I 1-0 

98-3 99-0 

• 

• 
\ 
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Mr. A. J. Willcox80n, of Sydney, has made analyaea 
of clay from the beds above and below the coal Hama on 
this property, with the following results:-

Calculated to 
Dry MateriaL 

Per Cnt. Per Ceot. 
Silica .. 45'22 63'30 
Iron and alumina 29'29 34'52 
Lime ... .............. . 1'22 1"44 
Magnesia ........... . 1'93 2'28 
Organic matter J combined 

water, &e . .. 7'02 8'27 
Moistur. at 1050 C .... 15'15 0'00 

99'83 
Alkalies '" undetermined 0'17 

99'81 
0'19 

Silica 
Iron and alumina 
Lime .. , ... 
Magnesia 
Organic matter, combined 

water, &C . ... 
Moisture at 1060 C .... 
Alkali.s '" undetermined 

100'00 

Per Cent. 

58'90 
22'00 
0'85 
1'00 

8'76 
7'21 
1'28 

100'00 

100'00 

Per Cent. 

63'47 
23'71 
0'92 
1'08 

9-44 
Q·OO 
1'38 

100'00 

These analyses in the aggregate show a general correa­
pondence with the composition of clays used for Portland 
cement-making in other parts of the world, notably with 
English Medway clays, Hamburg clay, and many 
American cJaY3. 

Eckel, in his bul1etin on <f Portland Cement Materials 
in the United States," states that each barr.' (380 lb.) of 
cement requires the use of approximately 450 lb. of lime­
stone and 150 Jb. of clay or shale. 

The present owners of the Ida Bay property have pub. 
lished an estimate by their engineer (Mr. WilJcoxaon), 
based on an output of 2500 tons of cement per month. 
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ThU is equival.nt to the capacity of a plant producing 
600 b&lTeJa per day, which, .. cement worb go no ..... 
days, is on. of moderate aise, lOme 1arge planto putting 
out 3000 tolLl per day. On this huis about 125,000 cubic 
feet of ohale, or 11,000 tom, would be need .ach year. 
Assuming a miuimum of 20 y."" aupply of ra .. mater1al 
in Bight .. being n_ry, it is neceooary to eatablish, for 
a plant of the above size, the .xiatence of 2,500,000 cubic 
feet of ahale or olay. 

Th.r. is iittl. doubt of the exiatenc. of adequate quan­
titi.s of clay or ohal. on the I...... Ito location and eco­
nomical working .. ill be matten for study once the 
deposita are better known in their extent and occurrencea. 

Coal. 

Th. question of coal suppli .. is al .. ays an important on. 
for manufacturers of Portland cement, aeeing that for 
every barrel of cement made about 2 cwt. of coal is con­
sum.d for pow.r and burning. Aoocrding to theory, only 
30 lb. of coal ought to .. tisfy tb. burning requirem.nto, 
but BI.ining.n statoo that this is al .... ys .xceeded in prac­
tice, and a oonaumption of 90 to 100 lb. per barrel is 
oommon. N e .. berry'. caIouIation of fu.1 oonaumption in 
the rotary kiln with & ooal having • calorific power of 
13,400 B .T .U. is tbat in practice the actnal amount need 
wh.n burning a dry IIllXture is no to 120 lb. per barrel; 
and when the w. t process is · adopted and the kiln is 
charg.d with slurry, 150 to. 160 lb . of ooal per barr.1 are 
consumed .* 

Taking 2 cwt. per barrel for power and bumIDg in the 
kilns, 18,000 tom of coal will be required per annum for 
an output of 30,000 tons of cement ; or, "y, for a 20-yean' 
period, 360,000 tons . . 

Th. 0011 aeama on this property are situated on th. 
eastern 1280 acres (once No. 6976) , and on the 40 acres 
(L.... No . 6933) . The latter I.... is trav.ned by the 
main-road from the Lune to Ramagate, and the principal 
openings on the lower and main seama are about 100 yarde 
.. eat of the' road. Diabase country skirts the _tern 
boundary of this I .... , and extenda all over the area 
betw.en here and Ida Bay. To the weat of this line ooaI 

• "The Manafatotu", of BTdraulic Cemear .. • by A.. V. BleialDp r, 
190<, p. :194. 

• 
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measure country extends for a distance which cannot be 
ezactly Itat<od owing to the dense bulb and abeence of 
traeks, but which is certainly half a mile, and may be 
three-quarters to a mile, 10 that direction. Ita extension 
north-west to (lOuth-east is probably from three-quarters 
of a mile to a mile, expanding lOuthwards indefinitely 
towards the D'Entrecasteaux River. The southern por­
tion of the 1280-acres lease will be found to embrace a very 
wide area of coal country. 

There is more than qne seam on the leases, and as far aa 
quantities are concerned, in all human probability more 
than sufficient coal exists for the purpose. of the cement 
proposition, even if the manufacture is continued for 8 

length of time greatly in excees of what may be at pre· 
""nt cont<omplaW. 

To the 8Outh-eaat of Le ... 6975 a wide run of baaa1t 
occupies the country between the main-road and the lease 
boundary, and reappears in the northern and north-w~ 
em portion of the lease, where it rises into high ground 
at the hack of the coal-measure country, and skirts the 
lOuthern edge of the Lune Plain., sending out into the 
latt<or tongues in a northerly direction . From the per­
sistently meridional direction of this development of 
basaltic rock, it may be inferred that the occurrence is 
that of a dyke of Aasure eruption. If this is 80, wherever 
it is met with in this locality it will be found, like the 
diabaae, to int<orrupt the continuity both of coal meaaur .. 
and limeltone beds. 

The strike or level course of the main aeam ill from 16 
to 20 degrees weet of north, and it dipe in a lOuth-west<orly 
direction at an angle of 10 or 11 degreee. Its thickneea 
at about 50 or 60 yards in is 5 feet. It haa been followed 
down on the dip for that distance, and haa been persiltent 
in character, with not more than a band or two an inch 
or 80 thick. 

The coal is m&88ive, IIOmewhat 80ft, dull in appearance, 
with occaeional Ibining layen. It burna quietly, and 
emits much heat. At the time 01 this vioit it .. aa being 
uaed in the boiler for the unwat<oring of the mine. At 
and near the outcrop the .. am is eamewhat clayey, but the 
drive had been under water for a year or two, aDd the 
coal improves as it continues under cover. 



A. sampling was made of the face 100 feet in, which, on 
... y by the Government Analyst, gave the following 
..... ult :-

Fixed carbon . .. ... .. . ... . .. 
Loss at red heat ... ... . . . . .. 
Moisture ... , .... ... . 
Am .......... , ... . ..... . 

Per Cent. 

55'5 
28'9 

3'S 
11"S 

100'0 

A aample at 40 feet in, yielded the following:-

Per Cent. 

Fixed carbon .. . .. ,.. ... .. . 67'3 
Loee at red heat .............. ' 14'0 
Moisture ..... ' ..... ,... 2'S 
Ash .. ' ... ... ... ... ... 15'9 

100'0 

, 

The sulphur content was O·S. 
Mr, Willcoxson'. puhlished analysi. of aamples from this 

seam app"an to correspond fairly with the figur .. of the 
last aBBay. The result was:-

Per Cent. 

1'54 Hygroscopic moisture . .. 
Volatile hydrocarbon 
Fixed carbon 

15'56 CalorUlc v~ae In; 

64'90 
Ash .. 17"55 
Sulphur .. ' .. ' ...... '45 

100'00 

The outstanding features or the coal are a rather high 
fixed carbon value for our Trias-Jura coal and a low gas 
content. The sulphur content is low, and the ash about 
normal, for the general run of seams of this age. 

According to the various aBBays published from time to 
time there is a certain degree df variability in the composi­
tion of the coal at difterent pointe in the mine. Thus, one 
asaay made by the Min .. Department gives &8 much as 
12'2 per cent. fixed carbon, and .. little &8 11'3 per cent, 

• 



volatile matter. The probability is that the proximity of 
the diabase is responsible for a somewhat irregular e:zpul­
sion of the gases and a consequent increue in the propor­
tion of fixed carbon in different parts of tbe seam. The 
result is a variation in an anthracitic direction. 

The particular proportions of fiIed carbon and volatile 
matter in coal for cement-making afe no longer of luch 
importance as was considered at one time. As long &8 the 
caloric value is sufficient for the production of the desired 
beat in the proper part of the kiln, and the amount of ash 
is not too great and contains no objectionable elements, the 
coal will meet the requirements of the case. It is first 
crushed and then dried to expel moisture. A rotary 
drying cylinder is frequently employed for tbis. When 
dried, it is pulverised in a fine grinder, preferably one of 
the centrifugal type. There Beems to be some opening 
for the use of mechanical stokers in the clinkering kilns, 
by means of which a continuous high temperature may be 
kept up, and 80 enable poorer grades of coal to be utilised. 
A portion of the ash remains behind in the cement, and 
thus an excess of ash is a drawback, but if the coal is 
ground fine, an ash content of 15 or 16 per cent. will not 
interpose difficulty. 

Coal for use in kilns has always to be pulverised finely, 
and the poorer the quality of the coal , the finer must it 
be reduced. Conversely, the finer it is ground, the poorer 
the quality that may be used. Complete drying and fine 
grinding are two aids of great value to the cement manu­
facturer. 

The heating power of the Ida Bay 'coal iii satisfactory, 
and the proportion of volatile matter shown by the analyais 
No. 1 will be found about sufficient to induce ready igni­
tion in the kilns. This rapidity of ignition is said to be 
a rather important requirement in order to obtain the 
highest furnace temperature at the propet distance from 
the feeding end of the rotary kiln . This distance is stated 
to be between \0 and 11 feet. If the coal is slow to ignite, 
its maximum temperature is attained too near the other 
end of the kiln, and the unduly hot gases are discharged 
with attendant waste of heat ; besides which, the slow 
acquisition of the necessary temperature causes clinkering 
difficulties. The best coals for the kilns are such as COD­

tain between 30 and 40 per cent. volatile matter, and 
between 50 and 60 per cent. fixed carbon. 
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Some of the coal in the tunnel seam has properties whieb 
would make it suitable for special USBS . Analysis No. 2 
shows a coal with a relatively high carbon value and low 
gas content. This would be a nearly smokeless coal, with 
good heating qualities. The analysis closely corresponds 
with some of the York Plains coal, which is used for metal· 
Inrgical and malting purposes. The hottom coal in that 
colliery, according to samples taken by the Inspector of 
Mines, assays 67 per cent. fixed carbon, 13 per cent. 
volatile matter, 16 per cent. ash, 0'7 per cent . sulphur , 
and 2'7 per cent. moisture; which agrees very well with 
the composition of the sample taken from the second tunnel 
at Ida Bay at ahout 40 feet in. 

Ahout half a mile south·west of the tunnel, and perhaps 
a hundred feet higher up, is a parallel seam, which bas 
been sunk on hy a shaft to a depth of about 20 feet. At 
the time of the present visit, only a couple of feet of this 
seam was exposed, the remainder being under water ; it is 
said to be a 6 feet seam. It dips south·west at an angle 
of 7 or 8 degrees. The mine manager (Mr. S. J. Dawson) 
aays that he has traced the crop through. the forest for a 
great distance. The coal is dull in appearance, with a 
few shining layers in it. Mr. A. J. Willcoxson's pub­
lished analysis of the coal from this shaft gives the follow­
ing :-

Fixed carbon .. . . .. . . . 
Volatile hydrocarbon 
Ash 
Sulphur .. . .. . ..... . 
Hygroscopic moisture 

Pel' Cent. 

69'260 
12'300 
14·737 Caloriftcvalue 9'2 10 

0'603 
3'100 

100'000 

The D).ine manager proposes to sink his main shaft so 
as to cut both sea.ms and work them simultaneously to the 
rise of the coal. 

}rrl3spective of the cement enterprise, it. would be desir­
able to open up the coal seams on their own merits , with 
a view of establishing a market for the coal in Hobart, 
thoug-h owing to the particular conltitut,ion of the cORoI and 
the demand of the ~eneI"8.1 market for a somewhftt. dif­
ferent class of fuel, 'there may be difficulties not easy to 
,overcome at first . The market to be sought is that which 
:requires coal of a more or less anthracitic character. 
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The great .... for the product, however, will be .. fuel 
for burning or dinkering the cement mixture; and in hav­
ing it on the property clooe to the kilna the manufacturen 
will find that they have a unique .... t. No other pro­
perty in the iIIand which could be utiliaed for cement­
making is more favourably situated in this reopect. This 
will be the more appreciated when it is realiaed that .. a 
rule the fuel charge amounta to about a third of the entire 
coot of producing the cement. A amall tramway coot is 
all that will be incurred in delivering the coal from the 
mine to the.kilne. 

OUTLINES OF THE IIANUPACTUBB or PORTLAND CBJlBHT, 

huming adequate suppliea of raw material to be at 
hand, the fint step is to determine what power will be 
available for the manufacturing prQCealel. For cement 
worb the outaide limit of power requisite is generally 
considered to be Ii hone-power per barrel of cement mad. 
per dey. Wh"", the wet or oIurry proceoo is uaed, the 
hone-po ... er required can be reduood to 1 ho_-power per 
barrel produood. Tho Ide Bay propooition, in which pre­
lumably tho dry proceoo would be employed, ... ould on this 
buis require 750 h~-power for ita 500-barrel plant_ 
This would have to be supplied by .team or electricity. 

Dry and Wet Proce"e. 01 Manufacture. 

In preparing the materials for Portland cement, the 
manufacturer h .. two mixing methods at hie dispoaal­
the wet and dry. If the wet procea is adopted, the ....... 
material. are blended and then mixed into a p_ by tho 
addition of water. With thie proceoo a largor proportion 
of moisture h .. to be driven off in the niDI, and tho out­
put per Iti1a is 1_ than when the dry method is uaed. It 
i. employed, &8 a gener&! rule, when the raw m.a.teriala OOD­

list of 10ft chalk and marl, and plutic clayo containing a 
great deal of moisture. 

Cru.hing and Coar,e Grfndtng. 

In the dry proceoo the Iimeatone IIDd tho aIIaIe or clay are 
charged into gyratory or jaw cruabere in tho proper propor_ 
tions required for the mix. This rongh craahiDg redaooo 
the mixture to half-inch si... The latter then p.- to 



orushing milll, wbiol> grind it to a eize Imall enough for .. 
l6-meeh screen. The ball type of mill iI moot generally 
.-d for thie work. 

Fine Grinding. 

The final reduction i. effected by fineet ~rindinl: in a tube 
pebble mill or a mill of the centrifugt.1 gnnding type. The 
bulk of the product il then capable of paaaing through a 
lOO-meah sieve . 

Burning or Clinkering . 

The finely.ground mixtufe iI fed continuou.ly into a 
rotary kiln, which iI .... ntially a large .teel cylinder lined 
with firebrick, r.nd from 60 to 100 feet r.nd more in length, 
r.nd from 2 to 3 yarda in dil.meter. It hal r.n inclination of 
about half·inch to the foot, and the mixture iI charged into 
it at the upper ud and .Iowly ~ down the tube by 
gravity, aseilted by the rotation of the kiln, .. hich iI eBected 
by meano of gearing. At ito lower end powdered or dust 
coal iI blown ;,n, and under the inJiuenoo of the heat gene· 
rated, the material iI burned to the otage of incipient vitn· 
fication. The ailica, alumina, lime, r.nd iron f .... to«etJ>e •. 
r.nd fall from the lower end of the rotated tube in a mua 
termed j, clinker. " The temperature during thia pl'OCelB 
h .. to be carefully watched to prevent overbuming, and 
the production of poor cement. The average burning 
capacity of a lOO·foot kiln i. ..timated to be about 500 
barrels per day of 24 houn. 

TrM',ng ,h. Clinker. 

The hot clinker i. then cooled by watar·apraying or air· 
cooling, receives an addition of about 2 per cent. gypsum to 
retard quick oetting, t.nd iI finely ground. The fine fiour 
to which it iI finally groulld will, with the exception of 5 
to 10 per cent. of it, p&88 through a tOO-mesh sieve, and a 
large portion of it through a 200·meeh . The resulting 
cement is stored until it is perfectly eeuoned or cured 
and is in a fit state for the market. 

Several experts have furnished the proprieton with esti­
mates of the coato of manufacturing varying from 3la. to 
40.. per ton. The preeent retailaelling prices are abnonoal, 
but in ordinary times market prices are about £.j per ton . 
The selling price at certain American factories hal been .. 
low as 158. per ton , 10 it is evident that where conditions 

• 
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are favourable working coate can be kept at a very low 
figure. At all events, where, .. at Ida Bay, the facton are 
all that can be desired, the foundationa of a profitable and 
uaeful industry can be laid without much difficulty. 

Not the leaot important feature of the undertaking ill 
proximity to a deep-water &hipping port, a~ble to ocean 
boats, and within 50 mil .. of Hobart, by the sheltered 
Channel route. 

Cement in the modern civilised State ranka in import­
ance with iron and coal, and the remarkable increase in 
ita manufaclure and uses throughout the world makes the 
establishment of a cement-making indW!ltry imperative for 
a State like Tasmania, which haa the raw material ready 
for use, and associated with working conditions exception­
ally favourable for the initiation of the enterprise. The 
present time, when German imports are 8uspended, ia 
singularly suitable for Buch an undertaking . 

(c) &rUTHBLANE CoAL MINE. 

Thill property oompriaee three I ..... held hy B. J. Col­
bourn, 554711, 200 acres; 670811, 240 acres; and 675911, 200 
acres, situate in the Pariah of Garrett, about 4 miles BOuth­
w .. t from Chale Bay, which is a tidal inlet at the head of 
Port Esperance. The Creekton Rivulet, a permanent 
stream, flows in a devious course from the mine and emptiee 
into Chale Bay. 

The approach to the mine is via Dover, a township on the 
ahores of Port Esperance, 51 mil .. from Hobart by road, 
or acce88ible by the Channel route, on which steamers ply 
regularly. The distance by water is 38 miles. 

The .hores of Port Esperanco are fringed mOBtly on the 
north and west sides with Permo-Carboniferous marine 
mudstones, sandstones, and conglomerates, belonging to 
the lower division of the system. Where theee are abeant, 
the Mesozoic diabaae rock takea their place. Th_ strata 
are seen BOuth of the Esperance River. but between there 
and the mine a change of country occurs, for at the mine 
ilBelf the strati6ed rocks belong to the Triaa-J ura. 

At about four mil .. from Dover the Dover-Bastings-road 
is crossed by the Hobart Timber Company's tramway, along 
which the visitor to the mine walks for about 3 miles, when 
a branch tramline leads to the principal mine workings. 
Th ... are on the 240 acres, and the seam baa alao been 
opened up on an adjoining 100 &crea to the lOuth, now 
vacant. Some work has allO been done OD the northern 
200 acree. 



The flat land between the mining oectiOIUl and the main 
road coruoiata for the moat part of a auperficial covering of 
clay reating on looae aand or ailt. A f_ holea have been 
annk on the plain in aeareb of gold, of which oome coloura 
are reported to have been found, though it ill diflicult to 
trace the information to any reliable IOUroe. Coloun of 
gold are alao aaid to have been obtained at the water'. 
edge at the head of Port Eaperance . The explanation of 
tho occurren... ill prohably that the Tertiary Bedimenta, 
of which the depoaita on the Strathblane and E.perance 
plains are survivals, contain a. little gold wh~ch baa been 
brought from a dill1!>nt IOUroa within the then drainage 
oyotem of thill part of the country. Similar occurren ... 
are met with in Tertiary depoaita in varioUl parte of the 
island. In this C888, as no productive IOUrce is known in 
tha neighbourhood, it ill not likely that the alleged dill· 
ooveriea will prove to be of any eoonomic value. The 
neareat gold-bearing rock ill that of the Port Cygnet belt. 

The bed rock below the alluvial ground ill no doubt the 
. IUriace of the beda which form the Tri8l·J ura coal mea­
lur .. , and which ri .. into the hill. at the weatern edge of 
the Strathblane plain. Mr. Wm. Anderaon OWDI a farm 
of 320 acrea on the ... t of and adjoining the coal proper­
ti... Thia il Bituate at the foot of the rangea and below 
ita alluvial BOil and ailt will prohably be found an utenaion 
of tho coal-bearing country. 

The prominent feature of the coal property ill a rather 
narrow, thickly-wooded hill ridge, I ... than half a mile in 
width, and 300 to 400 feet high, travemng Section 6708" 
in a north and aouth direction. Outcropa of lOam. have 
been located both on the eut and weat .id .. of tm. ridge, 
and it i. atated that indicatioDl exiBt showing that the 
aeams of coal extend through the oection . In any caae, 
mine openinga exi.t on both flanks of tho aouthern portion 
of the ridge. 

Coal W81 found ho .. six or IOven yeara ago by the well­
known coal proapector, Mr. Wm. Anderaon, who hu been 
the diBooverer of moat of tho aeams in Southern Tumania. 
All the shafta and tunne" havo been put in during the l8lt 
five yean ; moat of them fivo yeara ago by the Meaara. 
Wooda and Anderaon. For the lut three yoars tho pro­
perty has been held by Mr. H . J. Colbourn. About 400 
feet of driving and Binlring have been dono, e",c1uaivo of 
.. veral amall trial pita, and amall parcela of coal have been 
eent away and tried on the lteamen U Dover" and 
" Lobo." and on the Hopotoun mill locomotive. Not far 
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abort of 100 tou are otocked oatoide the tODDela. No work 
is being done at preoont. pending an attempt to oecure 
capitol for the .nterprise. 

A branch tramway from tbe main tramlin. leada north­
wards up th. valley on the weat Bide of tho hill ridge to 
the main workings. At about 600 yards along thU tram­
way. and 55 feet ... t of the line. is the 8nt opening in thU 
direction. situate near the northern boundary of a l00-acre 
section, now vacant. A tunnel has been driven in a direc­
tion N. 65 d..-- _ on the dip of the ..... for a dDtanoe 
stated to be between 20 and 30 feet. It D. how ..... r. at 
preoont full of water. and cannot be entered. Th. visibl. 
_m is 2 feet thick. and dips in a north-oaatorly direction 
at an angle of 19 d.greea (1 in 3). A bend D aaid to 
occur at the end of the tunnel, the former owner turning 
the drive southwards in order to avoid entering the 24:0-
acre aection which adjoins this one on the north. 

The coal is denae and hard, compact in grain. with only 
a f.w abining .treaks through it. It baa a roughly cubical 
fracture. and withstands weath.ring woll. for tho tunn.1 
i. underatood to have been driv.n ifvo yea .. ago. and the 
pile of coal at tho mouth baa been ot.acked there all the 
time and shows no ligna of deterioration. 

There is some doubt 88 to whether thil .am i. identical 
with the one in the main tunnel 100 feet further north. 
It certainly look. a f.w feet lower than the latter. bat the 
qaeotion can be decided very easily when work D reoamed. 

Samples taken from the cool stacked _re mbmitted 
to .xamination by the Gov.rnment Analyst. with the fol­
lowing reaalta:-

fued carbon .. 
G ..... &c .. 
Aab .. 
Moisture .. 

Per. Clnt. 
55'1 
26'0 
15'2 
3'7 

100'0 

This is a typical Triaa-Jura coal. with a little I ... volatile 
matter aDd more ash than UBual. 

M atn T1J,nn~l. 

Thi. tunn.1 is just inside the 80uth boundary of tho ~ 
acres. about 100 feet north of the preceding. and a chain 
weat of the tramway. It is a broad drive (6 feet by 6 feet). 



and baa been driv.n N. 380 E. At half a chain in, it inter­
- the 8O&IIl of coal, and th.n goee down on the dip, 
which ia v.ry lteep (25 d.g ..... to 30 dog ..... ). At the point 
"here the plunge ia taken, the tunnel ia full of water, and 
it cannot be _n whether there ia any dialocation of the 
seam here or not. For the same reaeon the thickneee of 
the .. am in the .nd could not be obeerved. Where it dia­
appeara below the water it ia 2i to 3 feet thick. 

At 21 feet in the tunnel, a drive IOUth-eaat haa been put 
in along the lOam, but the end could not be reached owing 
to water. Where thia drive lterte, the coal ia over 5 feet 
thick ; it then thina to 2 feet, afterward. thick.ning to 
from 2 feet 6 inch .. to 3 feet 6 inch .. : the average ia 
probably upwarda of 3 reet. 

The coal ia black, maaaive, hard, and shining ; to all 
appearance of .xcellent quality. Sam pi .. teken from the 
8O&IIl were aaaayed by the Government Analyat, and yielded 
as followa:-

Fixed carbon . .. .. . ... . .. .. . ... . .. 
Gaaeo ... ... ... .. ............. .. . 
Aah ................ .1 .. ..•.. 
1II0iature .. . 
Sulphur .. . 

Calorific value .... 

Per Cent. 

55·2 
30·2 

7·9 
5·6 
1·1 

100·0 

12"4 lb. 

A publiahed analyeil of aamplea taken from thil tUDn.1 
by IIIr. S. J. Dawoon is aa follo ... :-

Fixed carbon ... . . .. ... . .. 
Volatile matter .. . .. . ... . . . ... . . . 
Alh ........... . .. . .............. . 
Moisture ......... ' . . . .... . " ... . 

Pet CtDt. 

55·6 
27·9 
12·9 
3"6 

100·0 

Th. mean of th_ two analye.. shoWl a coal whicb cor­
reoponda in quality with the norm!'1 Tri .... J ura coal of the 
Eaat Cout. Ito physical prnperti .. place it in the better 
claeo of luch coal, it being hard and with no tendency to 
split when burning. 
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Creek Drive. 

This has been driv.n from the creek a little furth.r north, 
for a chain in l.ngth, in a direction 30 dev- eaat of aouth, 
and connecta with the main tunn.l. Th. lint diaoov.ry of 
coal waa mad. h.re. At the .ntrance of the drive the ~ 
i. 5 feet 6 inches thick: in the drive itself this ia reduced to 
31eet and 2 feet. Sev.ral feet below the .ntrance the ~ 
forms a thick ledge in the bed of the creek. Th. dift.rence 
in l.v.l is probably due to mov.m.nt at that point. 

Th. above description .mbraces the productiv. workings 
on the west .id. of the hill. Th. seam haa thU8 been tapped 
and driven OD a little at intervals along its outcrop, but 
the work of proving its extensions into the hill on its dip 
remains to be done. 

The seam no doubt al80 exists in the hill on the west 
.ide of the narrow vall.y, and it will probably be found 
rising in that direction, a8 the valley is one of erOBion, and 
the dip of the bed. would not be alfected by it. 

The small amount of work done does not admit of a pre­
cise determination of the strike of the seam, but, &8 far 88 

can be seen, it is north-west to 8Outb-eaat, with an underll\Y 
to the north..,aat. 

East Side of the Hill. 

Sundry workings exist in the level country on the east 
aide of the ridge. 

Four or five chains west of the tramway and a chain or 
two inside the south line of the 240-aere section, a tunnel 
has been driven for about a chain in a direction W. 100 
S. on a s.am of coal stated to be 3 feet thick, and dipping 
19 d.gr.... Th. tunn.l i. now filled with water to the 
entrance, but the soft outcrop is visible in the bank. This 
outcrop i. said to be 19 fe.t low.r than that of the seam 
on the west .id. of the hill. At 30 feet above the .nd of 
the tunn.l is a shaft which has been BUnk to the coal, and 
connects with the tunn.l. At about 12 feet down it is &aid 
to have p'aaoed through an upper Beam of hard coal, 15 
inches thick. All the coal won in this tunn.l has been 
sent away for testing. A parcel teeted on the II Dover It 
.team.hip cam. from this .ide of the hill. 

On the 240 acres on this side of the ridge is a tunnel, 
which was driven five years ago for 20 or 30 feet on a 3-feet. 
s.am of soft coal. In connection with this a shaft had been 
Bunk 25 feet deep a y.ar previously-in aandoton.. The 
tunnel is now full of water. 



62 

On the 200 &0 ..... oection, about 13 chaina north of the 
aouth-eut oorn.r, a shaft, at preoent with water in the 
bottom, W&8 .UDk by .Mr. Andenon to a depth of 26 feet, 
in a 10ft, Ihaly. micaceous .ndaton8, with carbonaoeoua 
Iilmo and a f.w impressiona of plant. characteriotic of the 
upper coal m"'l/reo of Tumama. Tb_ occur in banda of 
dark, thinly-bedded shale, breaking down into thin lamiwe 
under the inlluence of tbe weather. Tb.re is level country 
from here to the hue of the ridge to the weot, all covered 
with Btringy~bark, tea-tree, honeY8uckie scrub, and cut­
ting-gr&8II. 

Quantit1l 01 Coal. 

The work done on this property is inaufficient to admit 
of any reuonahle calculation of quantities of coal existing 
on the eectioDB. 

Tb. aut flank of the ridge is strewn with bould.n of 
bualt, but no 80lid outcrop of thi. rock is visi ble, and in tbe 
abeance of thia it is an open qU8ltion whether the hill haa 
a backbone in the form of a bualtic dyke, in which event 
tpe p&8l&ge of the ooaJ I8&m throufh the ridge would be 
interrupted, or whether the atonee 0 basalt which are now 
ecattered through the 80il are the .urvivala of a fonner 
capping, which would not interf ..... with the ee&m. Tbe 
dilference in the direction of the dip of the eeam on each 
aide of the hill haa bean .uggeoted &8 indicating an intru­
sion; on the other hand, if, &I the writer is told, the basalt 
is alao found on the hill weot of the main workingll, the 
indications are in favour of a lava covering, and in this 
C&88 the dillerence in dip might be due to sagging und.r 
the ... ight of the ov.rlying lava. An attempt W&8 made 
to get to the .ummit of the hill, with a view of gaining 
information bearing on this queetion, but in the at.ence 
of any track it W&I impoeoible to penetrate the IOrub in 
the time available. 

Tbe outcrope are at or above the level of the IUrface of 
the great plain north-east of the hill ridge, i.,., if the 
eastern outcrop represents the I8&m on the west aide; and if 
the b&8&lt i. Dot in dyke form, the leaml will be found to 
be continuous. It is, however J quite possible that a down­
throw fault oocun on the plain at the eutern foot of the 
hill , in which .vent the ... m will be found at 80me distance 
below the IUrface. Some deaire has heen expr8ll8d to test 
the lev.1 gruund by boring, and once operationa have bean 
fairly ltarted and the mine i. in acti"e work, this might 
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very well be included in a proepeotmg programme; but 
for tho preeont work ought to be oonfined to doveloping the 
... am whore it hao been opened on the w.torn lido of tho 
hill. It should be followed into the hill, and an attempt 
mado to pick it up on tho western lid .. of the valloy. This 
programme is perhaps sufficient for the immediate future, 
with a company working on a moderate acale. 

Tho only way at prooont of gotting tho coal to tho port 
ill per tho Hobart Timber Company's tramway, with a 
royalty chargo of Is. per ton for running rights, but the 
mining company would have to own its own route from the 
mine to the water's edge. 

Tho abovo schome of work is proforable to spending 
money in boring on the fiat , where all mining would have 
to be carried on from shafts and the ma:r:imum of water 
contended with . It ill undeniablo that IO&IIl8 may extend 
undor tho fiat for mil .. , and that this and tbeir depth below 
surface could beet be dotermined by boring, but it doee 
BOOm that tho quickeet and 1_ oxpensivo way of arriving 
at an output will be to open up tho .. am which hao already 
been dillclosod by tho works on tho weet side of tbe hill . 

Quali ty of Coal . 

Phylically, it ill a good hard coal of the Trias-Jura divi­
.ion. Its bardn .. protocto it from diaintegration in the 
open-air , ao evidenood by the coal heape which have been 
preserved in good oondition for tho laot four or five yean 
outside the moutha of tho tunnoJa. It burna freely and 
quietly on the open hearth, without any decrepitation, its 
physical constitution favouring a ready ignition of ita vola­
tile matter. Taking the analyaia of the coal from the main 
tunnel aa typical of the product, it should make an excel­
lent household coal and be good for steam-railing in 
varioul indUlltriea and for U8e on railway locomotivee 
under limilar conditions to tboso in which the Eaot Coaot 
coals are now UI8d in Tasmania. 

In conclusion , with caution in the initial expenditure, 
thore are good ground, for believing that the mine could be 
opened up easily and put into a state of efficiency. Pro­
ductive work could be started on a moderate scale, whilo at 
the lame time the extent of seam workable could be aecer­
tained by prospecting .. suggested above in this report . 



VI.--CONCLU8ION. 

It must be admitted that the intermittent work willch 
has been carried on in the southern coalfields has Hot 
resulted 80 far in the creation of any active collieries. 
There are, however, signs that this state of things is on 
the eve of undergoing a decided change. AI! t~~ee of ~he 
fields described in this report possess potentiahties whIch 
are bound to be evoked and developed, and which appear 
DOW to be arousing the attention of investors. 

To ensure success, it is essential that the characteristit.'s. 
and limitations of each undertaking be separately and care­
fully studied. It is bad policy to push the use of • coal, 
for instance, for a purpose for which perhaps it may be 
used passably, but for which it is not the beat suited. If 
the best market can be got for a coal as a household coal, it 

. would be unwise to attempt to introduce it as a gas cLal 
If it makes an excellent steam coal. commonsense dictates 
that it be placed on the market for that purpose. Advan­
tage should be taken of any little peculiarity which m<t.y 
characterise a coal, indicating in which direction. sales 
should be pressed. If the coal is tender, and a good steam~r 
trade can be opened uP. this should be cultivated in pra­
ference to household deliveries. If it is a dull heavy 
variety, with a low gas content, and can be absorbed fOI 

manufacturing purposes, the course is equally cIear. It 
will only be by acting in a way which ordinary business pru­
dence suggests, that each enterprise can stand on a sound 
footing, with the advantage, moreover, of not competing 
with one another. 

It so happens that the product of each of the propertied 
reported on can be applied with the greatest profit to dis. 
tinct and separate lines of industry. The Ida Bay_coal 
will find its most appropriate use in cement-making j the 
Catamaran coal is suitable for an extensive steamer bunker 
trade; while the Strathblane product will make an admir. 
able domestic and ordinary coal. There is thus room rOl 

the simultaneous development of all theae properties with . 
out one encroaching on the other. 

Another point in connection with the development of 
theae undertekings is the desirability of determining the 
extent of the seam area while the ordinary mine work is 
proceeding. This can be done at Catamaran and Ida Bay 
by adopting a boring scheme as an' integral part of the 
working programme, and at Strathblane by ordinary pros-

• 
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pecting. In the latter instance this would consi.t 'n 
uncovering the hill flank on the west aide of the valley, and 
if the seam is found to extend to that aide, a much longer 
life will be immediately 8B8ured to the mine. The Cata­
maran seam has been well prospected along ita crop, and it, 
would be very satiBfactory if a bore could interaect it on 
its dip a good way in advance of the preaent works. Thi. 
would absolutely determine freedom from faulting in that 
direction, and at the same time establish the absence of 
igneous rock, enabling a sound forecast to be made of ton­
nage of coal available for mining. 

The proximity of deep water to all these mines is an 
exceptionally favourable condition. The absence of :.his 
has been of the greatest moment in retarding the develop­
ment of more than one Tasmanian coalfield , but here not 
only Bre secure harbours within easy reach, but a short, 
deep, and proteeted waterway lead •• traight to the capital 
-city of the State. 

No serious faulting is known &8 yet in any of these fields . 
The underground water to be coped with i. nothing beyond 
the ordinary flow , and the working conditions generl:l.lly 
are compatible with economic mining. An essential COll­

dition of suecees is that the work on each mine be laid 
out appropriately to the special features of each, and proper 
technical control maintained . Nothing further need be 
added to this report than that as far as geological and 
mining indications go, the undertakings possees the ele­
ments of 8Ucce88. 

The cement industry which is contemplated is one which 
has much in its favour: the geographical and fuel con­
ditions are unusually favourable, and there doea Dot seem 
to be any reason why the manufacture of this article at 
Ida Bay should not prove profitable to the ownen as well as 
" benefit to the State . 

W. H. TWELVETREES, 
Government Geologiat . 

Launce.ton , February 6, 1915. 



APPENDIX. 

REGISTERS OF GoVERNMENT BOREB AT RECREBCIIE . 

1902-1903. 

Catamaran No.1 Bore. 

Commenced 21st July, 1902; finished 5th September, 1902. 
Total depth hored, 229 feet 10 inches. 

Na$ure of 8ft_ bored ilirough. I TbiOkD_1 Toi&1 
ot Skat&. Depib. 

U. in. U. in. 

Clay, surface ... ... ... . ....... . 
Diabase, boulders ..................... , .. . 
Sandstone, floating ................. , .. . 
Shingle and boulders . .. ... ... ... ... ... . .. 
Shale, soft dark-coloured mud ." ',.. ... . .. 
Shale, bard, dark .................... . 
Shale, dark and blue, soft broken .. . 
Shale, dark, and very hard ........ . 
Shale, hard blue... ... ... ... ... ... .. . 
Sandstone, bard grey ... ... ... ... ... . .. 
Sandstone, hard brown and blue, broken ... 
Sandstone, bard brown, broken. .. ... ". 
Sandstone/ solid ... . .. ... ... ... ... ... . .. 
Shale, broken ._ .. .. .. ......... . ........ ' 
Sandstone, broken ....... .......... . 
Shale, broken... ... ... ... ... ... ... . .. 
Shale, broken with coal-markings ... 
Shale, blue and dark-coloured ... . .. 
Shale, blue ........... .................. . 
S ... ndstone, broken .. . ... ... ... ... ... ... . .. 
Shale, pink and green talcose (?), pene-

trated by pink and white radiating ~ 
lites in alternate bands ... ... ... ... . .. 

Shale and sandstone, broken... ... ... . .. . .. 
Shale, broken ............ ................. . 

lJl:l~i~~ ~t.~r.~ ~~~~.l~.~~ .~~.~~~~)~~. 
Diabaee ............... .. . '.' .............. . 

7 0 7 0 
11 2 18 ~ 

1 0 19 2 
0 6 1~ >l 
2 4 22 fl 
2 2 24 2 

20 1 44 3 
0 8 4411 
8 7 53 6 
7 6 61 0 

46 0 106 0 
29 0 135 0 
611 141 11 
9 4 151 3 
8 3 159 6 
1 6 161 0 
9 3 ... 170 3 

10 9 181 0 
8 0 ... 189 0 
4 10 ... 193 10 

4 2 ... 198 0 
10 6 208 6 
6 6 215 0 

1 6 216 6 
13 4 229 10. 

" 
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aala ........... No. I Bore . 
()ommenced 22nd September. 1902; finiahed 17th Decem· 

ber. 1902. Total depth of bore. 726 feet 6 inch ... 

26 0 

23 6 
9 0 
9 0 

84 0 
1 0 

12 10 

6 1 
1 6 

29 3 
12 10 
11 0 
13 3 

--
ToW -. 

... Ia. 

8 0 
14 0 

46 0 
110 0 
BIl 6 
87 0 

92 0 

117 0 

131 0 
147 0 
160 6 
172 6 

IB1l 6 
224 6 

248 0 
267 0 
266 0 
300 0 
301 0 
313 10 

319 11 
321 5 
350 8 
363 6 

.. . 374 6 
387 9 

393 4 

4110 0 
475 3 
493 4 
530 0 
570 0 
592 0 
598 0 
63\l 0 
644 0 

656 6 
672 9 
688 9 
701 6 

726 6 
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M",. Gl.,. No.1 BOt' •. 

Commenced 2nd March, 1903; finished 22nd April, 1903. 
Total depth bored, 515 feet. 

____ N_._ ..... __ O_'_8_-__ bo_ ... _ .... __ ._ .. _. _ __ / ~;=:a i 
t~ in. • 

1'o\&J 
De .... 

h. in, 

3 0 
4 0 
6 0 

90 0 

Clay and land, surface ........... _ ... 
Shingle ....... .. , ... ............. ... . 
Sandstone, 80ft ... ... ... ... ... . .. ... ... ... 

~::=::; !:"id~~~~: .~i~ .. ~~~r~.i.~~ 

3 0 
1 0 
2 0 

84 0 
11 3 
6 4 Sandaton. and .... 1. ... ... ... ... ... ... ... ... 

Sandstone, dark broken felspathic, with 
coaI-markiDgo ... ... ... ... ... ... ... ... ... 7 8 

Sandstone, with. little ahale iDtermiud... 15 9 
Sandstone, felepathic, with ooal-markiBp 21 0 
Shale, carbonaceoUi ... ... ... ... ... ... ... ... 7 0 
8andaton. and ohaIe ... ... ... ... ... ... ... ... 7 0 
8andatone, felapatbic, with ooaJ·markings 32 6 
8andston., brok.n... ... ... ... ... ... ... ...... 3 2 
Shale, with coal veins ... ... ... . . . ... ... ... 1 8 
Sandstone, felspathic, with coal-markings 43 8 
Shale, dark ... _, . ... ... ... ... ... ... ... ... ... 7. 0 
Coal, bright ... ... ... ... ... ... ... ... ... ... ... 0 6 
Shale, dark sandy, with small veins of coal 7 8 
Shale, dark sandy... ... ... ... ... ... ... ... ... 3 0 
8hale, sandy ... ... ... ... ... ... ... ... ... ... ... 8 1 
Sandstone, fempathic . .. ... ... ... ... ... ... 47 1 
Sandstone, felspathic, with coal-markings j 8 
Shale, dark, with small veins of coal ... ... 14 2 
Coal, bright ... ... . .. ... ... ... ... ... ... ...... 0 4 
Shale, with vein. of coal... ... ... ... ... ... 1 2 
Shale, dark clayey .. . .. . ... .. . ... ... ... 7 0 
8hale, dark oandy ... ... ... ... ... ... ... . .. ... 13 6 
Shale, dark clayey... ... ... ... ... ... ... ... ... 9 2 
Shal., dark ... ... ... ... ... ... ... ... ... ... 1 2 
Coal... ... ... ... ... ... ... ... ... ... ... ... ...... 0 6 
Shale ... ... ... ... ... ... ... ... ... ... ... 0 4 
Coal . .. .......................... 08 
Shale, dark clayey... ... ... ... ... ... ... 4 9 
Shale, clayey I with veins of coal ... ... 9 8 
Shale, dark clayey... ... ... ... ... ... ... .. . 
Shale, dark ... ... . .. ... ... ... ... ... ... .. . 
Sandstone, fempathic ... ... ... .... . ...... .. 
Shale, dark micaceous .. , ,., ... ... ... ... , .. 
Sandstone, felapathic ....................... . 
Sandstone and shale ... ... '" ... ... ... ... .. . 
Shale, brecciated ....... ..... ............. .. 
Diabase. broken ... ... ... ... . .. ... ... ... . .. 
Diaba&e, b~ined . , ....•..•........ , .. 

I 

7 7 
10.0 
14 0 
13 0 
13 0 
3 8 
3 10 
1 6 

118 0 

101 3 
106 7 

114 3 
130 0 
161 0 
168 0 
166 0 
197 6 
200 8 
202 4 
246 0 
253 0 
253 6 
261 2 

... 264 2 
272 3 
319 4 
327 0 
341 2 
341 6 
:l42 8 
349 8 
363 2 
372 4 
373 6 
374 0 
374 4 
375 0 
379 9 
~9 5 
397 0 
407 0 

... 421 0 
434 0 
447 0 
460 8 
454 6 
466 0 
616 II-

> 
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Aloll Gle .. No. S BOf"e. 

<:ommenced 27th May, 1903 ; finished 28th June, 1903. 
Total depth bored, 152 feet. 

N .. ture of 8VaM. bored lliroulb. 

Surface soil and white clay ................. . 
Clay, white and yellow... ... ... ... . .... . 
Boulders, shin,le, and clay . .. .. . ... •.. . .. 
Shale, soft white, clayey ... .. . .. . ... . _. . .. 
Shale, soft brown, clayey ... .. . ... ... ... . .. \ 
Clay, carbonaceous... ... ... ... .. . .. . . .. ... . .. 
Shale, soft, with veins of ooal ... ... ... ... . .. 
Band ................. . ...... , . . ... _ . . . . , 
Coal .................................•.. 
Band ..... . _,_ ... -......... , .. . . . .. ...... . 
Coal ................... ..• .. .. •... •.. .. . 
Band .... ... .... , ........ . , .. , ... ....... . 
Coal ...............•..... .•• ........ . ... 
Band . ..... .. , . . , _. , . .. .. . .. ...... . .. .... . . . 
Coal ... .. . .. ....•.. .... ..... ... ... .. ....... 
Band ..... , ... ... _ .• , ... .. , ... .. . .. . . . 
Coal .............. . .. . ... .. ... . .. ... . 
Band ........ _ ...... . .. ...... ...... , _, 
Coal .. . ........... . ............... . . 
Band ................................ . 
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