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REPORT OF THE SECRETARY 
FOR MINES . 

• 
Mines Department, 

Hobart, 14th June, 1910. 
SIR, 

I HAVE the honour to submit ~y Report upon the Mines 
Department and the Mining Industry for the year ending 
31st December, 1909. 

GENERAL REMARKS. 

The aggregate value of the minerals raised during the 
year was £1,574,995, being a decrease of £75,030 on the 
value of the output of the preceding year, owing princi­
pally to the decrease in the output of gold, and to the 
decreased value or the silver-lead ores. 

The value of the gold won was £52,481 less than the 
previous year. While the output of silver-lead ores was 
increased by 17,362 tons, the value was .£33,127 less. 

The average price of tin -for the year was £134 178. 8d .. 
as 'compared with £133 25. 6d. for the previous year. It 
started at £132 7 •. 6d., reoeded to £125 ISs. in February, 
and reached ita highe.t--£154-in Deoember. 

The average prir-e of fine silver for the year was 
20. 1·617d. per oz., as against 2 •. 2·316d. last year. The 
highest monthly avera.ge was in June, when it reached 
2s. 2Tl6"d. 

The average price of copper was £58 17s. 1·83d. per ton, 
as against £60 Os. 5·813d. last year. 

B 
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GoVERNMENT PROSPECTING PARTIES. 

The matter of sending out small prospecting parties in 
different directions under the control and supervision of 
the Department is one ... which bas engaged my attention 
for some time past, and ma.y be worthy of your considera­
tion. 

While the attentio'o of prospecting ~mpa.nies and syndi­
cates is centred upon paying properties or fields, there 
appears to be very little disposition on their part to send 
out prospecting parties in new or untried localities, and 
it often happens that it is only after the prospects of a 
mining field are declining, or the principal mine shuts 
down and causes an exodus of the miners, that fresh fields 
are sought and new and important discoveries are made. 

The mining industry is the most important of our indus­
hies, and at present is of very slow growth, and therefore 
I!E'eds fostering and encouraging in every possible way, for 
it is to this industry, perhaps more than to any other, that 
the State looks for its prosperity in the' future. With 
its vast area!l. of unexplored mineral country I feel that 
there is a great future before us, and that the industry is 
st.ill in its infancy, and the more we can do to promote 
its welfare by encouraging and assisting prospectors to 
go out in search of minerals the better. What matters 
the expenditure of a .few pounds now, if there is no 
immediate return ~ The esta.blishment of one pa.yable field 
will ultimately repay, a thousand-fold, any expense the 
Department may incur in sending two or three prospect­
ing parties out. 

A good selection of OIstricts would have to be made, also 
a wise choioo of men; and proper measures taken to pro­
tect the Government, and to see that due value was 
received for the assistance given. If the summer months 
:are utilised (December, January, February), and good 
men are engaged, beneficial resu lts ought to ensue. 8Iome 
scheme might be devised by which the prospectors should 
J'eceive some reward for discoveries made. Towards the 

• · • 
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end of the season their camps should be visited, and their 
work inspe: t..ed by the Inspectors of Mines, t.he Geologists, 
or some other officer. The smaller each party the better­
not more than two or three. Men could be advertised for~ 

a.nd a selection made from those offering. The districts 
would require careful consideration: Certain districta 
suggest themselves readily: -

1. The M.t. Ramsay district. 

2. The Parson's Hood district.. 

3. Between Middlesex and Farrell. 

4. South of Lyell and to the Frenchman's Cap. 

5. South of M.acquarie Harbour to Little Rocky 
Point. 

6. Between Zeehan and the coast-line. 

7. The Arthur River and north of t he Savage 
River j • and others might be added. 

This is no doubt a new departure, but in these days 
new endeavours are expected, and a trial can but be made. 
The island is being prospected ver,! IIIowly. Men do not 
possess the means for doing the work. The difficulties of 
procuring food and food-transport keep them back, and, 
indeed, practically put it out of their power to spend t ime 
in the remote bush ; also when the uncertainty of a ret urn 
for labour is considered there is little wonder that prospect­
ing is not felt to be attractive. 

The question of remunerat ion would require attention­
whether to pay them an inclusive wage and leave them to 
arrange their own food-supply, or to provide them with 
food and t ransport.. The Public Works Department would 
doubtless suggest something from its practice in somewhat 
sim ilar circumstances. 

These are some of the crude ideas which present them4 

selves at present, but no doubt a bcheme can be success­
fully devised later if the suggestion meets with your 
approval. 
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SALE OF LAND WITHIN MINING ARE.'S. 

I have already , drawn a.ttention in a former r eport to 
thll sale of Crown 'lands within mining areas proclaimed 
under Part V. of If The Crown Lands Act, 1903." The 
Act provides for the sale of Crown lands within a pro­
claimed mining area, reserving all mining rights to the 
Crown ; and any person may, upon obtaining permission 
to search or mine thereon from a Wa.rden of Mines, apply 
for a.nd obtain a. mineral lease over such purchased land. 
The resHved right is looked upon as illusory and useless, 
and conscquent.ly the sale of such land is a hindranoe to 
mining. 

The prospector will never enter upon private or fenced 
land to search for minerals under the gaze of the owner 
or his neighbours. Anyone who knows anything about 
prospecting will admit this. The sa.le· of the land stops 
prospecting a.bsolutely. 

Further, he cannot begin any mining operations in 
86arch of minerals until the whole series of forma.lities has 
hNm completed, and he has paid to the owner the assessed 
compensation for the damage which the owner is likely 
tn sustain. This is another very effective obstacle. Some 
applicants for leases object to this, and prefer to with· 
draw t heir a.pplications. 

In some instances applicants have heen prevented by 
the owners of such lands from applying for l-eases by absa­
h·t.ely refusing to consent to their prospecting on the la.nd, 
although they are aware of the conditions under which 
they purchased. The applicants for leases are either not 
aware of the sale conditions, or do not care to incur the 
expense of employing a lawyer Lo compel them to submit 
to arbitration, and the land remains locked up. 

Still, further, when any person 's name appears on the 
-ch'art as a purchaser, the miners do not know the condi­
tions of the sale, and consequently are not aware that the 
mmmg rights are reserved to the Crown. Thus. when 
la.nd is sold in a mining area, one may look upon all 

" 
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chances of future minera.l discovery as having been bar­
tered for a cash pa.yment. 

In some instances where I have objected to the sale of 
lands in mining areas, the applicants to purchase have 
offered to forego any right to compensation if allowed to 
purchase. This is in contravention of the Act, and it is 
not my duty to question the policy of such sales, but an 
objection to it would be tha.t it would then be necessary 
b) constantly advertise the varying conditions of sale of 
stich lands, so that the miners might always be k"3pt 
illformed as to what properties they are entitled to enter 
without liability to pay compensa.tion. Each district would 
then have two classes of a,llotmenbl, a.nd unless the miner 
knew where he stood, the sa.les of land would discourage 
mmmg. Further, in spite of the willingness of the owner 
to forego his rights, the prospector would be as unwilling 
as ever to trespass on private land. Such owners, too, 
often do not object to the prospector's tent, but will not 
have his dog (the guardian of his camp), and in other 
ways petty obstacles are liable to be interposed) causing 
friction and quarrels 

/I THE GOLD A CT." 

" The Gold Act " passed during 1908 to regulate the 
buying and selling of gold has been repealed and replaced 
by anotner, which came into operation on the 1st April, 
1910, fltnd so far a.ppears to be giving satisfaction. Many 
complaints were made about the old Act pressing very 
ha.rdly upon holders of miners' right claims and others, 
and they not only had very great difficulty in disposing 
of their gold, but often had to travel long dist .. nces to 
obtain assayers' certifica.tes before they ~ould sell, which 
sometimes cost more than the gold was worth. 

PRESS REpORTS. 

An unauthorised report, which appeared in the press 
rt'cently, stated that the Government Geologist was, at the 



time, reporting on and sampling the mine known as the 
Great Pyramid, a.t Sca.mander. This is incorrect. The 
Geological Survey Branch is charged with the work of 
investigating the min-e ral resources of a. district, and pro­
duces maps and bulletins embodying the results; but it 
13 not its duty to undertake sampling, or to report on 
individual mines in any way calculated to encroach on 
t he province of the professional mining engineer. What 
was happening in the instance veferred to was that the 
Government Geologist, under instructions from the Depart.. 
ment of Mines, was examining the Scamander mineral 
district, with a view to the preparation of a. survey bul­
letin on the field in general, and that, in the course of 
this work, the P yramid workings were inspected, to see 
what information they gave bearing on the struct.ural &nd 
economic geology of the district, but not to gauge the com~ 
mercia1 value of the venture. 

GEOLOGICAL S'URVEYS. 

The Department has under consideration plans for 
extending the usefulness of the geological branch. At 
present two geologists are fully employed in different. parts 
of the island investigating our mineral resources and 
examining the country in con !lection with indications and 
occurrences of ore-deposits, the Assistant Geologist being 
lI ·ore particularly engaged on the \Vest Coast mineral 
fields, while the Chief Geologist visits the northern and 
eastern parts of the island and attends to administration 
matters. It is highly desirable that the work of exam­
ination and survey should be proceeded with actively, and 
accelerated if possible, so t hat no part.. of the island may 
remain without. a geological inspection. For fi nancial 
reasons, any scheme for expanding this work must, if pas­
sjble, be of a nature that will not involve an addition to 
the permanent staff. A method which has been adopted 
III other countries) and has answered well , may be men­
tioned as worthy of considera.tion for Tasma.nia. This is 
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t:> enlist the temporary services of science students at the 
University by allotting to one or two students certain 
districts to be ma.pped and investigated during their vaca.­
tions. A keen student might hail the · opportunity of 
improving himself in field work, and prepare a thesis or 
report which could with ad vantage he issued by the Depart­
ment as a geologica.l survey bulletin. An arrangement 
might possibly be made for no salary 'LO be paid, but only 
out·of-pocket expenses, and the only additional expense to 
the Government would be the cost of printing the memoirs. 
The districts to be allotted would he suggested by the Chief 
Geologist, who would also exercise a. general supervision. 

ASSAYING ORE FOR PROSPECTORS. 

It cannot. be too widely known that the Mines Depart­
ment is always ready to provide bond fide prospectors 
with assay returns from approved samples sent in, and 
without making any charge. 

A f~w simple, and by nQ meaus onerous, conditions must 
be observed. The privilege of free assays can only be 
accorded to genuine prospectors, not to syndicates or share 
and metal brokers. It is, however, essential to inform the 
Department of the locality from which the samples have 
been obtained. This lllformation is sometimes given with 
reluctance, but a little reflection will show how justifi­
able the demand for it is. Much of the material sent in 
for assay is economically valueless, and a record of these 
assays will assist both the State and individuals by pre­
venting subsequent hopeless attempts to work the deposita. 
The record will prove useful ' also in registering the con­
tents of low-grade or difficult ores which may be unwork­
a ble at present, but may be payable with improved 
methods or better prices in the future. Also if records 
of localities are kept duplication of assays will be avoided. 

Previous assays of abandoned discoveries can be fur­
nished to prospectors desirous of taking up old ground, 
and such information may often prove of great value. 
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The pro.pector .hould say whether his sample i. considered 
to :represent the bulk of a. lode, or whether it is a picked 
specimen, or, if concentrated, to what extent. To avoid d.i&­
a.}..'pointment, he should also intima.te for whAt mineral or 
minerals he wishes his sample to be assa~d . . 

The Department in making this known is desirous of 
putting it in the power of prospectors to obtain an author­
it&tive statement of the contents of any discoveries they 
may make. It has been the practice for the Department 
t) have these assays made, but comparatively few applica­
tions are received t perhaps owing to it not being sufficiently 
known by those whom the matter immedia.tely concerns. 

ApPEND10ES. 

Appended will he found the following reports and 
papers: -

The Annua.! Report of the Mt. Cameron Water-race 
Board. 

Report of the Government Geologist. 
Report of the Assista.nt Government Geologist. 
Report of the Chief Inspector of Mines. 
Reports of the Inspectors of Mines. 
Paper by J. S. Purdy, Esq., M.D., D.P.H., on the 

Ca.use, Effect, Incidence, and Prevention of Pneu­
mokoniosis of Quarlzminers. 

The Geological Report& on the Gunn's Plains, Alma, 
and other Mining Fields on the North-West Coast, 
by W. H. Twelvetrees, Government Geologist. 

The Tinfield of North Dundas, by L. Keith Ward, 
B.A., B.E., Assistant Government Geologist. 

Th. Preliminary Report on the Zeeh .. n field, by 
Messrs. W. H. Twelvetrees and L . Keith Ward. 

GOLD-III~JNG. 

The total quantity of fine gold won during the year was 
44,777'366 oz., valued at £190,201; as ag&in.t 57,085'124 
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()Z., valued a.t £242,482; being a. decrease in value of 
.£52.481 on the previous year. 

Beaconsfield.-The yield from this district was 22,032'30 
oz. of gold. The Tasmania Mine was the chief producer, 
having won 21,812 oz., valued a.t £92,578, from 56,153 
tons of quartz crushed, an average of 7 dwt. 18'413 gr. per 
ton. The total quantity of gold won by_this company is 
794,702 oz., from 813,928 tons of quartz. The total 
amount paid in dividends up to 1905 was £772,671 15s., 
.since which date no p..ividends have been paid. 

The chlorination plant has been replaced by a grinding 
plant, with subsequent cyanide treatment, and included 
-in the gross output was 180 oz. of fine gold, from 801 tons 
treated in the new plant. The gross total also includes 
1589 oz., obtained from the treatment of 32.188 tons of 
battery tailings. The average number of men employed 
was 525. 

In June, 1909, an exceedingly heavy burst of water, 
amounting to between eight and nine milHon gallons, was 
cut in the 1250-feet level, and owing to the breakage of 
part of the pitwork of one of the pumps, this burst of 
water caused the battery to be closed down for nearly two 
months. 

The coal strike in Newcastle and consequent shortage of 
coal supplies considerably delayed the developmental wurk. 

Bonanza Proprietary Mine.-This company was engaged 
prospecting on the north and south lodes. The total dis­
tance driven was 854! feet. The average number of men 
employed was 14. The company ceased operations in 
October, 1909, but recommenced work on 3rd Janua.ry, 
1910. 

The Tasmania Tailings Syndicate obtained 784'97 oz. of 
gold, employing 14 men. 

Th. M'OOnlighkum-Wonder Gold Mining Company 
obtained 25 oz. Three men employed. 
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L</roy.- The total quantity of gold won from this field 
wa.s as follows: -

New Pinafore Gold Mine ..... . 
Creek Cyanide .. . ... ... ... .. . 
Kitto's Chum Syndicate ........... . 
Gift Gold Mine ... ... .. . 
Others " .' 

Total 

oz. 

7'25 
682'5 
148 
55 
40 

932'75 

The New Pinafore Gold Mining Company early in the 
year discovered a very promising reef midway between 
the Native Youth and Morning Star reefs. A shaft was 
sunk to a depth of 70 feet, and the reef was driven on 
for a distance of 600 feet on its course without meeting 
anything sufficiently good to encourage the company to 
persevere, and the mine ceased work and was closed down 
after a life of 19 years. 

The Gift Gold Mining Company was formed to work a 
small vein in close proximity to the Reward Claim on 
Specimen Hill. A crushing of 11 tons of stone taken 
from the surface down to about 100 feet gave an average 
of nearly 5 oz. per ton. The company erected a winding 
plant and unwatered the old Reward main shaft at the 
260·feet level. The vein at this point, and for some dis­
tance west along its course, was of no value. A tllotile 
prospecting by means of winze and rise was done upon it 
at. the shallower levels, with but poor results. Some atten­
tion was paid to parallel lodes, none of which proved pay­
a.ble l and the mine closed down in March last. 

The Mel vor Mine is closed down, and the Kitto's Chum 
Mine has ceased work, having failed to discover anything 
payable at 200 feet from the surface. 

The outlook is certainly very gloomy at present. 
Although th~ mines paid good dividends in the past, and 
business people generally benefited by the prosperity of 

" 

.. 



II 

the field, nOlle now appear to be willing to help in glVltlg 

it a furt.her trial, and it must consequently soon become 
A deserted fi~ld_ 

Lisle and Golconda.-The total quantity of gold ""'on 
\Vas 207! oz., 14 men being employed. 

The Golden Pyramid Company, at Golconda, has been 
prospecting to try to discover the source from which the 
numerous specimens which ha.ve been found from t ime to 
time during the past 30 years have been shed. The com­
pany has been driving in a westerly direction towards the 
E'andstone Hill in the hope of meeting with payable st.one 
at the contact of the granite and sandstone country. 
Owing to the decomposition of t he granite and the water­
soakage the work has been rather slow and expensive. 

The New Panama Company, prior to the 26th June, was 
costeening on its section adjoining its consolidated lease, 
but since that date has been engaged driving a low-level 
tunnel on the consolidated lease. 

M t. V 1ctoria.-One hundred and eleven oz. of gold 
were obtained, about seven men being employed. Sixty­
one oz were obtained by the Mercury Gold Mine, and 
170 oz. by the New River Freehold Company. Three pros­
pectors obtained 35 oz . 

.Alluvial =d Go/d-dredging Com~i .. _ 

Gold was obtained by the foll owing companies in stream­
ing their tin drifts: --

Ringarooma Bucket Dredging Company 
Dorset Bucket Drooging Company_. __ _ . 
South Mt. Cameron Tin Mining Company 
Briseis Tin and General Mining Company 
New Brothers' Home Tin Mining Company 

Total _________ ________ _ __ . 

oz_ 
119-50 
111-60 
40-65 
54-23 
21- 11 

347-09 
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Mathinna.- The New Golden Gate Gold Mining Com­
pany. employing an average of 42 men, crushed 2828 tons 
of quartz, and treated 3145 tons of sand, and obtained 
2258 oz. of gold. The total quantity of quartz now 
obtained from this mine is 276,079 tons, which has yielded 
231,248 oz. of gold, an average of 16 dwt. 18'048 gr. per 
ton, and has realised £878,742. 

The total amount paid in dividends is £355,200, or 
£11 28. per share; and the total amount paid in dividend 
tax is £16,638 lOs. No dividends have been paid since 
1905. 

Work in the old mine has been confined almost entirely 
to stoping, principally from small blocks of quartz remain­
ing in various parts, from the BOO-feet level up. The 
water has been a.llowed to rise up to the IOOO-feet leveL 
Large bodies of quartz were exposed in the lower levels, 
hut sampling, assaying, a.nd battery tests proved these to 
be quite unprofitabl~ to work, the best returns from the 
battery tests being under 3 dwt. per ton. A large block 
of stone has been stoped from under the 3I6-feet level, 
yielding 2365 tons of quartz, of an average value of 14 
dwt. per ton. This block was originally left as a support 
to the shaft whilst stoping at below that level. After the 
tilling and levels settled the company was enabled to 
recover the block without injury to the main shaft. 

In October, 1908, the company secured three leases east 
of the old mine, and decided to prospect them. A main 
shaft was sunk 200 feet. Crosscuts were driven east and 
west, passing through three reef-channels, two of which 
were north-west and south-west, and the other east and 
west. One of the north and south reefs carried up to 
10 inches of solid quartz, giving fair prospects of free gold. 
The other pa.ranel reefs consisted of a formation of quartz 
and rotten sla.tes. The east and west lode gave small pros­
pects of free gold. The main shaft was continued to a 
depth of 316 feet from the surface, and a level was driven 
from 308 feet. All three channels were aga.in cut, and 
proved to be valueless, and prospecting operations wert' 

---
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consequently ceased. Including the 316 feet of main shaft, 
a little over 1000 feet of sinking and driving was done on 
this section, at a cost of £2624. It is the intention of the 
company to take up other "sections and prospect them. 

Eldorado Mine.- The old Eldorado adit has been cleaned 
out, and a. tramway has been laid down for a d~stance of 
319 feet. About 300 feet from the mouth of the adit the 
drive, on a. lode-channel, was extended in a westerly direc­
tion for a distance of 62 feet, a.nd the winze was sunk 
below the floor of the drive to a depth of 22 feet. The 
eastern drive oft' the old adit was ch~aned out and repaired 
for a distance of 95 feet, .::a.nd a. drive off a formation trend­
ing south-east for a distance of 50 feet was put in. Six. 
tons of stone were crushed, and yielded 13! oz. of smelted 
gold. On an average 3 m~n were employed. 

Some work has been proceeding a.t two points near the 
Gladstone township, viz., (1) a little north of the old 
Royal Tasman, by the Dreadnought Gold Mining Syndi­
cate, and (2) at· O'Halloran's and Saville's discovery, by 
the Gladstone Gold Prospecting Association. 

(1) Dreadnought Gold Mining Syndicate.-The reef 
crops out at surface near the old Tasman shaft, and a cut 
has been put into it showing the stone to be, roughly, east 
and west. A little stone has been got, a.nd the reef·chan· 
nel proved to be about 4 feet wide; but in the cut it has 
apparently narrowed somewhat. Below is the North Tas­
man tunnel, which was driven upwards of 300 feet in a 
northerly direction~ with drives at the end both east and 
west, hut now fallen in. 

At present nothing much can be seen of the lode under­
ground, but the stone has apparently come down to this 
lev~l. The old hands say that the reef-channel was about 
8 feet wide, of which 4 feet consisted of a horse of mul­
lock. What stone is visible is mottled and kindly looking, 
but nothing definite can be learned as to the occurre:nce 
before the old drives are cleared out. The reef seems to 
be a parallel one with the Royal Tasman reef. The 
fatter was expect;ed to be cut in the tunnel, but has not 
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been seen. S'ome rich samples are stated to have been 
taken. 

(2) Gladstone Gold Prospecting Association.- Tbo 
g)'Qund on which operations are proceeding is across the 
creek, opposite t.he Dreadnought. Here, too, a parallel 
reef is ocing worked upon. A north and soutb reef, with 
stene 6 to 10 inches wide, has been opened UpOD, and good 
assays sLated to have been obtained. A hundred feet 
north from the open-cut the reef is intersected by another , 
which also yields good prospects, with good gold a,lso in 
the rubble. A shaft is being sunk near the in tersection 

to test, the reef in depth. 
If these reefs at Gladstone can be shown to be worth 

development--and they certainly seem worth proving­
good work will ha.ve been done. The occurrence of this 
gold tends to confirm the old Royal Tasman discovery. 
which, at the time) received scant credence. but which. 
perhaps, after all, deserved better ireatn:!ent. 

West Coast.--The quantity of gold won from alluvial 
workings was 64 oz. 10 dwt. 20 gr. The Davie Prospect­
jng Association at Lynchford has continued its prospect­
ing drive for about 500 feet, a.nd very favourable prospects 
have been obtained from its quartz reef. 

S iLVER-LEAD MINING. 

The quantity of silver-lead ore produced was 80,378'35 
tons, valued a.t £298,880, being an inc(ease in quantity of 
17,261'43 tons, but a decrease in value of £23,127. 

The principal producers were: -
Tons. Value. 

Zeehan Mine ... £ 
Mt. _han (Ta •. ) 1647 14,936 
Zeehan-Montana .. . 7423"59 55,425 
Zeehan-Western .. . . ....... . 2925"88 6400 
Silver Queen Extended ......... •.. 50"70 404 
()onah .. . . ................... . 6601 19,777 
Zeehan Queen .. . ... ." ... ... . .. 12!O 1392 
Florence .. .. ............... .. .. . 262 1475 
New ?tit. Zeehan ... ... ... . .. 139"60 547 

" 
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Zeehan Mines-continued.. 
Tasmanian Smelting Company's 

Sections ...... ... .... " ... " ... . 
Colonel North ... ,., ... . .. 
Section 1914-)( ... ... . .. . .••.•... 
Nubeena ........... . . ........ . 
S, Nubeena ........ ' , .. .. , .. . 
Section 1816 ......... , .... . 
T.L.E ......... ..........••• 
Oceana ' .. , ..... '" ........ . 
Austral Valley", ........... ' .. . 
Balstrup's ........ . 
Venezia Tribute ............. " ... 

Du.ndas Mines. 

Comet ..... . 
Hercules ......•••.•. ,: , ...... 
Adelaide ... '" ......... '" ". 
Jupiter ..... ...... : ........ . 
West Comet ........ . 
Mariposa ........... . 
Anderson's Tribute 

Mt. Farrell Mines. 

~ft. Farrell .................... , 
North Mt. Farrell ...... ........ . 
MackintdSh ,.. ... ... .. • ... ... . .. 
Murchison River ............... ". 
Others ......................... .. 

Rosebery Mines. 

Tasmanian Copper 
Primrose ... 

North Pieman. 

Chester Mine 

MI. Lyell. 

Tasman and Crown Lyell Extended 

:ronE!. Value. 

£ 

278·31 458 
251·41 2393 
85 728 
13 86 
10 64 

153 38 
10 101 
22·5 158 

800·35 252 
60 494 
36 216 

17,579·96 14,161 
17,878·47 55,794 

1655 14,786 
108 422 
968 945 

51 86 
105 1580 

39·4 538 
3219 26,429 

105 1317 
150·95 2130 

28 230 

3865·5 14,896 
3641·5 9440 

1514·9 1514 

917 4409 

Zeehan Dist1·ict.~The district has recovered somewhat 
from the period of great depression caused by the tempor­
ary closing down of the Tasmanian Smelting Company's 
works and the Hercules Mine during the previous year. 
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trhe "' Zeehan-Montana. Mine, Limited.- During the year 
the exploratory work has been confined to Nos. ], 3, 4, 5, 
a.nd 6 levels, and practically the whole of the work has 
becii carried on north. of the shaft through. and north of 
the ' main slide. This slide in all previous workings cut oft 
and. fa.ulted the whole of the lodes known to exist on the 
ploperty, a.nd although severa.l attempts ha.ve been made 
to di®over are beyond the disturbed country they have 
not been successful. The company has got into mor.e 
'SCttJed country nort.h , oi the slide, and has found payable 
ore at Nos. 3, 4, and 5 levels. The finding of are nor t h 
.of the big slide has given n~w life to the mine. 

The exploratory work has heen kepL well forward . 
The following represents the developmental work done 

during the year: -
ft. m. 

Shafts ... 86 6 
Winzes ... 193 0 
Rises ... ... 809 0 
Crosscuts ... .. . 467 0 
Drives ... .. . 2378 0 

Total ... .. . . . 3933 6 

Stopes.-Twenty-two thousand four hundred and eighty­
seven lineal feet ha.ve been 'stoped . This produced 20,000 
rons of lode-stuff, which, after conoentration, produced 
3435·41 tons of markeLable galena. ore, containing 223,097 
units of lead and 249,618 oz. of silver, of a. gross value of 
£56,000 a.pproximately. 

The company has suffered considerably owing to the low 
price ruling for silver. The price obtained for 'lea.d early 

. in the year was a.lso very low, consequently the value of 
>the output has fa.llen considerably, a.nd the profits have 
been practica.ll y nil. 
, _ The prospecls of the mine are better tha.n at the com­
m-encement of the year, and should the developments now 

------~-~-----------------

• 
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:showing north of No. 1 shaft continue, there is every 
reason for believing that the company will again return 
-to prosperous times. 

The Mt. Zeehan (Tas.) Silver-lead Mihes.-On account 
<of the depreciated value of meta.ls, work at the company's 
Spray Mine and No. 2 sha.ft was suspended, and these 
workings were closed. 

Mining work has been concentrated at No. 5 sha.ft, and 
four lodes have been developed therefrom, but the shoots 
-of ore discovered were too short and too far apart to 
make this working profitable, and as no new discoveries 
-were made by croscutting west the mine was closed down. 
A sman prospecting shafl sunk to a depth of 60 feet ill 
a lode 600 feet west of No. 5 shaft did not disclose any­
thing of value. 

At the Spra.y Mine a.n ad it level was driven 600 feet 
north on the main lode, but nothing new was discovered. 

On wha.t was known as Sheargold's section a lode was 
di~covered by So pa.rty of tributars, a.nd the company to 
-test it further sunk a prospecting shaft 50 feet. The water 
was very heavy, a.nd the lode proved to be valueless. A 
la.rge number of tributers are engaged on the property 
working small bunches of ore occurring nea.r the surfaoe. 
Their net returns give them good wages. 

Oonah Mines, Limited.- The development of the stan­
nite ore-bodies has been proceeding. The work has been 
directed mainly to the north end of the workings, and has 
revealed the continuance of the ore-shoots in that direc 
tioD, the present faces showing good are over a fair width, 
which has materially added to the are reserves. Du.ring 
the latter half of the year stoping on the lower levels was 
in full swing, producing are for the company's smelters, 
-situated on the Silver King lease near ~ilver Bell. A rail­
waYt with two gauges, connecting the smelters with the 
Silver Hell siding, was completed in June, 1909, thus per­
mitting the are from the mine, a.nd other supplies, being 
delivered at the smelters without transhipment. The 
-smelting works comprises dry crushing mill, two mechani· 
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ca.l calcining furnaces, reverberatory furnace with all appur­
tena.nces t hereto, a,ud provision for a lternative electric 
motor and steam driving. The installation of a blast fur­
nace with 72-inch by 42-inch water-jacketted furnace, 
boiler , combined engine and blower, belt-driven hoist, 
water storage and sump, service pump, &c., was completed 
in August. This plant bas been in more or less experi­
mental operation during the period under review, which 
has gone to show that the stannite ore can be t..'reated suc­
cessfully . 

Many hitches incidental to new planU3 occurred, and 
slight alterations were found to be necessary to ensure 
smooth running. 

Towards the end of t he year several parcels of matte 
were shipped. to England and found a ready market. Early 
in Dtcember, owing to t,he coal strike in New South Wales, 
the smelters had to be closed down owing to the failure of 
coal supplies. and the work at the mine had, in conse­
quence, to be very much curtailed. 

Zeehan-Queen, Limited.- l.'he mine has been worked 
solely by tribu!.ers. A deal of prospecting has been done, 
and small bunches of payable ore have been worked out 
a.bove water-level, but no new discoveries have been made. 

On Section 1641 drives have been sent out southerly 
from the Zeehan-Montana Company's No.2 shaft at the 
various levels on their Nos. 1 and 2 lodes, and a quantity 
of ore has been extracted. 

Florence Silver-lead Mine.-The old poppet-heads, 
engines, and boilers have been dismantled and replaced by 
new ones. Two large Cornish boilers, 28 feet by 17 feet, 
and large compound condensing engine have been erected. 

The New Mt. Zeeban Mine.-\Vork has been continu­
ously carried on by t ribute parties with but poor results. 

Dundas District.-Tbe Comet Tribute Company drove 
300 feet to cut the lode. This will give an extra 60 feet 
of ,toping. The lode was cut at 300 feet, and proved to 

• 
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be 30 feet wide. From this point a drive was advanced 
200 feet south on payable ironstone. The drive is under 
the open-cut workings. and 'will open up a large reserve of 
flu2j: . The overburden in the la.rge open-cut became so 
heavy and expensive to remove, it was decided to remove 
it by hydraulicking, and a race was cut from the top of 
the lode to Ma.estries Creek, a distance of 61 cha.ins, and 
a hydraulic plant was installed . It p roved very advan­
tageou s in removing the ov.erburden , and it has opened 
up large quan~ities of good ironst.one flux. 

The ,"Vest Comet has been closed down during the year. 

The H ercules Gold and Silver Mining Company. employ­
ing and average of 90 men, bas broken out altd sold 12,812 
tons of sulphide are, a.nd 4066 tons of zinc-blende ore, 
v.lued at £55,734. The ore has been obtained at Nos. 
3 and 4 levels, principally from t he " B " and " E " ore· 
bodies, where extensive st.oping has been completed. The 
development work has been chiefly t he extension of the 
main crosscuts, drives, and rises in the various ore· bodies 
to further open up and prove t heir size and cont inuity. 
Rises have been put up to connect t he levels, and to pro­
vide for travelling-wa.ys and ore-passes. In a.ddition, the 
main workings have been connected to the northern end 
of the mine, t hus providing a new outlet and connection 
to the haulage tramway. To accomplish this, connecting 
and deviating drives of 125 feet in length were made, and 
a. ma.in chamber for the gathering of the trucks, 66 by 
13 feet, cut out. The extension of t he eastern crosscut.. 
in 5B level (50 feet below t he main working level) was 
taken in hand, a.nd t he " B " ore-body was intersected at 
98 foot, and has been found to be of a width of 37 foot. 
Further extension of this crosscu t is in progress to prove 
the existence of the " B " lode at this depth. All sur­

face works have been well maintained, and are in good 
order. The haulage tramwa.y is in daily operat ion, and 
the whole plant is working satisfactorily . 
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At t. Lyell District.-The Tasman and Crown Lyelf 
Extended Mines.-The output from the mine was 544 tons 
of galena, valued at £3100. The ore was forwarded to 
the Tasmanian Smelting Company's " Tarks at Zeehan for 
treatment. The compa.ny has employed an avera.ge of 
24 men, a.nd has expended £4665 4s. 3d. The work done 
during the year was---shaft-sinking, 100 feet; driving, 
273 feet 7 inches j and rises, 150 feet. A tramline 3 miles 
in length has been completed. 

Nm'th-Ea st lJulIdas. - A new field is opening up at the 
5-mile upon a galena lode discovered a short time ago by 
the Wallace Brothers, and which has been purchased by 
Mr. T. Vincent, manager of the Mt. Zeehan (Tas.) Silver­
Ie-ad Mines. A main shaft has been started, and a small 
temporary plant has been erected to ena.ble sinking opera­
tions to be carried on without delay. When the tramway 
from the mine to the North-East Dunda.s Railway-line is 
completed Mr. Vincent will be able to put his pumping 
plant in position. 

},ft. Rwd District.-Mt. Rea.d Mine.- Work was dis­
continued in the 600-feet crosscut on the 30th September­
last. Total length of same is 1654 feet; distance driven 
from January to October by two men being 107 feet. The 
usual mineralised schist carrying small blebs of zinc sul­
phides is still showing in the face, but nothing of a pay­
able character was disclosed up to the time work was 
discontinued. On December 11 a. winze was started in 
the crosscut of the 300-feet level. The ore-body is being 
iollowed down on the footwall side of the lode. The width 
of the ore-body in the crosscut is 50 feet. 

Mt. Farrell Di.t.rict.- - The operations of the North Mt. 
Fa.rrell Company ha.ve been conducted on the usua.l lines 
at the four main adit levels. Owing to the exhaustion 
of the larger ore-bodies a. reduced tonnage of ore was won 

• 
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compared with that of the previous term. A slight 
depreciation in the <I values" of the ore mined, and the 
decline in prices of silver and lead, materially affected 
profits I but at the same time these latter were more than 
sufficient to provide for capital expended in shaft-sinking, 
plant, and development, and also for meeting all financial 
obligations. 

A considerable a.mount of exploratory and developmental 
work has been carried out in the upper levels, but results 
have been disappointing, and no material additions have 
been made to the rapidly-diminishing ore reserves. 

Circumstances compelled the adoption of the scheme of ' 
sinking a shaft inside the mine. From a central site in 
the bottom of No. 4 adit a II blind shaft" has been sunk 
70 feet, and a crosscut driven from it 60 feet below the 
No. 4 level cut the No. 3 lode at 90 feet east from the 
shaft. Two winzes have been sunk 50 feet on this lode from 
the No.4 level, and as each went down in payable ore the 
prospects of development work at the new level being 
attended with satisfactory results are encouraging. All 
present demands for power for hoisting and pumping pur­
poses are met by the small compressed-air plant recently 
installed. On the surface many improvements have been 
made, providing for the more economical and expeditious 
handling of the ore, and also affording much-needed facili­
ties for the conducting of the necessary surface operations. 
The company's steam tramway from the Emu Bay Rail­
way Company's line to Mt. Farrell was completed and 
opened for traffic in the early part of the yea.r. 

The Tulla.h Silver and Lead Mine has cut the lode in 
No. 2 level at a distance of 390 feet from the approa<:h, 
and 80 feet lower than No. 1 level. The lode was driven 
Oh south for a distance of 100 fectl and showed ore in 
bunches. About 20 tons of ore were stoped out from the 
No.1 level and sent to the Ze.ehan Smelters, which assayed 
60 per cent. lead and 32 oz. of silver per ton, but on 



account of the heavy train fre ights, &c., the mine had to be 
closed down . 

.North-TVester-1i- Distr·ict.- The Magnet Silver Mine. ­
The majority of the underground work has been confined 
to Nos. 7 and 8 levels. Preparations are being made for 
s inking to No.9 level. I n No. 8 level the lod·e averages 
45 feet wide for a length of 400 feet. 

The mill reduces all tailings to sand and sluices before 
dumping them, and treated 27,318 tons of seconds. Five 
thousand three hundred and seventy-four tons of crude 
ore were sent to Newcastle, assaying 12'4 per cent. lead 
and 39 oz. of 3ilver. The concentra.tes sent to Europe 
assayed 41'8 per cent. lead and 133'4 oz. silver. The 
cost of winning ore a.nd development.. was 8s. 9d . per ton j 
and the cost of milling, 2s. lId. per ton. An average of 
125 men were employed, including those on the railway­
line. 

New Magnet Silver Mining Company.- The company 
has extended its prospecting drive 803 feet west. 

II' orthern and Southern Division._ The Round Hill Sil­
ver-lead Mining Company in October closed down for a 
time, and the mine was put in charge of a caretaker pend­
ing the appointment of a mine manager. The ore is of 
low grade, and the cost of carting and packing the ore 
makes the mine a difficult one to manage economically. 

The Devon Mining Company.- On an average 5 men 
have been employed. One hundred and ten feet of cross­
cutting and 49 feet of winze-sinking has been done. Sixty­
three tons 12 cwt. of silver-lead are were obtained. 

C'oPPER-MINING. 

The quantity of blister copper and copper ore produced 
was 10,225'8 tons, va lued at £608,038 ; being an increase 
of 207'65 tons on the previous year. 
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The Mt. Lyell Mining and Railway Company, Limited.­
The ores and metal·bea.ring -fluxes treated by the company 
were as follow:-

Dry Weight. 
ton8. cwt. qr. 

Mt. Lyell Mine ore ...... 252,440 0 
North Lyell Mine ore ... 131,633 4 
Purchased ore ... .. . ... 270 2 

• 384,343 8 

Metal-bearing Fluxes. 

N orlh Lyell Mine 364 1 
Lyell Tharni, Mine ..... . ... 427 6 

Total ... ... ... ... ... 385,134 15 

Quantity and value of metal produced: ­

Blister oopper, 8638 tons, containmg-

3 
2 
3 

0 

0 
1 

2 

ib. 

19 
6 
2 

27 

6 
0 

5 

£ s. d. 
Copper, 8534 tons, valued at ... 
Silver, fine, 706-011 OZ., valued a.t 
Gold, fine, 13,400 oz., va.lued at 

Total ...... 

516,682 8 7 
69,735 1] 1 
56,992 10 0 

£643,410 9 8 

The a.verage number of men employed was 1909. The 
amount paid in dividends was £315,000. 

The Crown Lyell Extended Proprietary Company.- No 
work has been done by this company beyond repairing the 
ladder-way in the shaft and boring about 410 feet. 

Mt. Lyell Comstock Mine.- The low-level tunnel has 
been extended from 477 feet 6 inches to 768 feet 6 inches. 
From 665 feet to 718 feet, a width of 63 feet, the average 
of all assays gave 3'7 per oent. copper. From 705 feet 
to 710 feet drives were put in north 18 feet and south 
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133 feet. The a.verage of all assays gave 4'6 per cent. 
copper. The south drive is still being continued. A shaft 
is being sunk, and at the end of t he year was down 30 
fe-et 6 inches. The total driving and sinking for the year 
was 502 feet 6 inches, with a n average number of 13 men 
employed. 

The Mt. Lyell Blocks Mining Company.- Elince rest.",t· 
ing the mine on the 29th August t he work done has been 
cleaning out and repairing the Cansals tunnel foJ' a dis­
tance of 1600 feet; and ~he Office tunnel, for a distance 
of 551 feet. These are the old workings. T wo com­
pressors and boilers have been erected. The average num­
ber of men employed was 18. 

H eazle1.lIood.--The old H eazlewood Silver-lead Mine and 
t.he 'Vealth of Tasmania Mine have been taken up by a 
new company called the J asper Copper Mines, No Lia­
bility. The .company was only formed in November, but 
immediately set to work to clean up the accumulated 
debris from t he old workings to enable a. thorough exam­
ination to be made in preparation for systematic develop­
ment to be commenced. 

Mt . Baljour. - A great deal of attention has been 
attracted to this field during the year, and about 3500 
acres of land have been applied for under lease. The 
Assistant Government Geologist is now on the field making 
an extensive geological examination of the country. The 
only mine from which any are has been won is that of the 
Murray Bros., who raised 1607 tons of copper are, 
valued at £21,052, between 1st February, 1907, and tbe 
31st December, 1909, and shipped it to New South \Vales 
for treatmen t . The other mines working in the vicinity 
are as yet only in the prospecting stage. 

Mr. Inspector Harrison, who returned from a visit to 
the fie ld in March last, reported: -

" The Central Balfour Company has completed the erec­
tion of a small winding plant, and sunk a good main shaft 
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to a depth of about 150 feet. At this level it is intended 
to put in an opening set a.nd sink same to a. depth of 300 
feet, if possible. The country met with is soft schist. AI!. 
the shaft is some distance away from the line of lodes the 
water is very light. Considerable interest is centred on 
the result of this work by the mining people on the field, 
as it will be the first shaft to prove if the lodes live to a 
depth or otherwise. On the northern end of the property 
a diamond-drill is at work, but I understand the directors 
do not wish results to be made public at present. The 
foreman of the drill is meeting with the usual difficulties 
that ha.ve to be encountered in drilling through soft 
stratas of schists. 

" Balfour Blocks Mine.- This claim has been prospected 
as deep as the water difficulty would allow, from 30 to 
40 feet. This mine requires machinery. 

" Further north1 Mr. Knox is prospecting, with favour­
able results. 

" The next mine working is the Mt. Balfour (Mr. Lang­
fcrd, manager) . A considerable amount of driving has 
been done at a depth of about 80 feet on a large forma.tion, 
through which runs branches of good ore. A deeper adit 
is to be started by 1100 feet of driving, which will give 
another hundred feet of backs. 

II The next is the North Balfour, where the manager is 
driving an adit to strike the lode. This is the furthest 
point north at which active work is being carried on. 
About half a mile east of the Balfour Mine some pros­
pectors founa a lode showing good ore just below the sur­
face, and the usual amount of pegging is going on in that 
direction. 

" From the Norfolk Ranges to the northern end of the 
field there is a. continuous line of copper-bea.ring country, 
a distance of fully 18 miles." 

TIN-MINING. 

The quantity of tin ore ra.ised was 4511'2 tons, valued 
&t, £418,165, an average value of £92 13s. lld. per ton. 
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This shows a decrease of only 9'60 tons on t he previous 
y€ar. 

The statistics for the year a.re: -

Ore Won. Miners EmpJflyert. 
Northern and Southern 'rOn8. European._. Ob[neso. 

Division --- --- --- --- 83-S0 41 
North-Eastern Division ... 2414-65 619 75 
Eastern Division 40S-25 242 29 
North-Western Division ... 1324-23 425 
Western Division --- --- --- 2S0-27 135 

4511-20 1462 104 

Northern and Southern Division.-The only tin mine 
working in this division is the 8'hepherd and Murphy 
Mine, near Middlesex; 83-80 tons of tin ore were obtained, 
4 ] men being employed. 

lYorth-Easte1'1'/, Division.-The Briseis Tin and General 
Mining Company, Limited, has been the largest: producer 
in this division, having raised 966 tons of tin ore, with an 
average of 134 men. A 24-inch belt-conveyor, driven by a 
Pelton wheel, has been put in at the Ringarooma over­
burden. The overburden races are now all lined with s~l 
plates. Through one of t hese races stones weighing nearly 
half a ton have been transported by water. The southern 
end of the mine, which supplied half t he output, is now 
worked out. H owever, bores put down below Krushka's 
old workings in the flat known as Krusbka 's Flat show 
encouraging prospects. This ground lies between the 
Briseis Northern workings and the r iver. It will be 
worked this winter. It is estimat€d there are 700 tons of 
black t in in the block bored. 

Arba Tin Mine.- During the first two months of t he 
year work was hampered owing to the very dry season and 
shortage of water, but after t he 2nd March t he dry weather 
broke up and work was carried on continuously. The 
total quantity of overburden and tin drifts removed was 
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197,516 cubic yards, at a cost of 6·05d. per cubic yard. 
The total output was 1-75 tons 6 cwt. of tin ore; the aver­
age number of men employed being 37. 

Pioneer Tin Mining Company, Limited.-Four hundred 
and forty tons of stream tin have been won from 523,200 
cubic yards of drift sluiced. During March the company's 
hydro-electric scheme was completed, a.nd since then four 
sluicing plants, working as two units, have been at work on 
I.he drift, two of these being plants driven by electricity. The 
hydro-electric scheme comprised building a large dam ('n 
the Frome River, with a capacity of 420,000,000 gallons; 
construction of about 5 miles of head-race of large section; 
the building and equipment of generating station, with an 
output of 1100 kilowatts; erection of a 4-mile transmis­
sion-line; and the conversion of the mine plant: to an 
electric drive, as well as the installation of a 36-mch 
diameter power-pipe line. ·The power is generated at 6500 
volts. and is transmitted direct to the motors on the 
ba.rges without transforming. 

Pioneer Extended Tin Mine.- Sluicing operations were 
carried on from 1st January. 1909. until the first week in 
J uly, when the mine was closed down, The number of 
men employed for the six months, including woodcutters , 
was 28. The t in are obtained amounted to 26'85 tons. 

South Mt. Cameron Tin Mine.-One hundred and forty­
five thousand four hundred and twenty cubic yards of 
wash, and 19,160 yards of l)ll~, were treated. Seventy­
two tAlns of tin oxide and 4 oz. 7 dwt. of gold were 
obtained.. The average number of men employed was 35. 

Garribaldi Tin Mine.--The principal work done during 
the year has been the building and repairing of dams, new 
fiumings on head-race, and repairing and cleaning head­
race. The quantity of tin ore raised was 281 tons. The 
average number of men employed was 24. 

The Aberroe Tin Mining Company.- On the old Mussel 
Roe Mine sluicing was carried on from June to December 
on Carroll 's Flat. Twenty-one thousand three hundred 
and fifty cubic yards of drift were treated, for a return 
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of 4 tons 1 cwt. 2 qr. t.in ore; the average yield being 
0'43 lb. per cubic yard. F our men were employed. 

On the new Aberfoyle Mine sluicing operations were 
carried on from April to December. For a little over 
three months the work was developmental , consisting of 
the cutting from t he N o.3 to t he No.2 face. Twenty. four 
thousand cubic yards of t in-bearing material were t reated, 
yielding 8 tons 16 cwt. t in oxide, an average of O'S lb. 
per cubic yard. Five men were employed. 

Purdue Tin Mine.- This mine has been working steadily, 
and has produced 76 tons of t.in ore, employing 22 men. 

Moorina Tin Mine.- The Briseis Tin and General Mill­
ing Company has this mine under option of purchase. 
and has been prospecting by means of boring-rods. 

The Weld Tin Mine.---The mine has been regularly 
worked by means of two hydraulic elevators, for a yield 
of 37 tons 9 cwt. tin or.e. The number of men employed 
was 11. 

The \Vilberforce Prospecti ng Company.-Fourteen tons 
18 cwt. of tin ore wer.e obtained, six men being employed. 
This mine was closed down for three months. 

Ea stern D zvision.-Fancy Creek Tin Sluicing Syndi· 
cate.-Eighteell tons of tin ore were obtai ned by 10 men. 
Owing to t he dry summer which prevailed OIl the North· 
East Coast sluicing operations were not commenced until 
the middle of Apri1. 

Anchor Tin Mine.- -ln spite of the rainfall of 66'38 
inches, work during the year was much hampered by the 
drought, which started in 1908 and did not cease until 
the middle of April. The battery was completely d o""d 
down for 56 working days, and ran for 255 days, with an 
average of 70'89 stamps out of 100. Ninety-nine thousand 
seven hundred and sixty-eight tons of stone were crushed 
for 146 tons 7 cwt. 2 qr. 27 lb. of tin oxide, and 1 ton 
11 cwt. 1 qr. 19 lb. of tin ore was saved from alluvial. 
Prospecting was carried on to some extent all the year 
on the various outlying propert ies. W ork on the aerial 

.. 
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-tram to connect with the Australian Tin Mine was stu led 
..during the year, but the bush fires destroyed all the timbel:" 
prepared for trestles, &:c This has now been replaced, 

-and the erection of trestles, &c" is well in hand. During 
the year the crude ore obtained from the face has materi­
ally improved, and the average value is now higher than 
for several years. The result is mainly due to the new 
make of ore running under the heavy overburden on the 

-east side of the mine. 
Thureau's Deep Lead Mine.- --Ten thousand five hun­

dred cubic yards of earth ha.ve been removed by hydraulic 
"'Sluicing. The quantity of tin ore obtained is about 5 tons 
5 cwt.; average value about 1 lb. per cubic yard. Three 
men were employed. 

E'Outh Esk Tin Mine.-Tw.enty thousand cubic yards of 
·earth were treated by hydraulic sluicing. 12 tons of tin 
ore being obtained. During the dry weather the head­
race was cut a further distauce of 40 chains around t he 
mine. A considerable amount of prospecting work was 

..done. E'hafts averaging from 6 feet to 20 feet in depth 
were sunk, and good results were obtained. The ground 

-is now being opened up, and tail-races and pipe-columns 
are being constructed. On an average five men were 
employed. 

Western Mining Division.- At the Federation Tin Mine 
work has been continuously carried on by two parties. 
\Vork at the Black Face, near Munro's shaft, has proved 

-continuance in depth of payable deposit, from which satis­
factory returns have resulted. A considerable distance 

:.Scuth-east.ward from the Black Face three men were engaged 
proving what appears to be a very well defined lode, carry­
ing favourable tin, the width of which is said to be from 
10 to 20 feet. Other work still further south is also most 
promislDg. Messrs. Tomkins, Lyall , and party, who hold 
a tribute on a portion of the Federation Consolidated 
lease, obtained very satisfactory returns for the year. A 
_good deal of valuable dead work has been done, and are 
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has been broken out for treatment when water is available 
during the wet season . 

Renisan Bell Mine.- During the year this mine bas been 
equipped with a dressing planLl comprising one 50-h.p ~ 

engine and boiler; one Gates' rock-breaker, No.1 ; two 
5-feet grinding pans; tWf) Card concentrating tables; two­
double Luhrig vanners; two 5-feeL Weir-Meredith vanners, 
with requisite hoppers, classifiers, elevators, and centrifugal 
pump (the latter being required for returning the 
middlings for regrinding). In addition to the above are two 
canvas strakes at the t ail of t he mill, over which the whol& 
of the tailings are passed. A double-line self-connecting 
tram has been constructed 16 chains in length, together 
with the necessary brake-gear for conveying the ore to the 
nlill ; and branch trams, aggregating approximately 35 
chains in length, have been constructed to connect the 
main tram with t he various faces. The mill and t ramway 
were completed, and mining and concentrating the ore was. 
started, early in August. A main race, 4 feet wide by 
2 feet deep, 54 chains in length, wit.h a capacity of at 
least. 33 sluice-heads, h as been constructed, which makes 
Lhe whole of t he Argent River available at the mill for 
power alld dressing purposes, the effective head available 
for power being] 26 feeL The various faces of ore, which 
are worked by the open-cut systcnl, are developing well. 
T he l\' o. I bench at t he blow is upwards of 60 feet in 
height by 20 feet wide. 

Up to the t: nd of Decem ber 238 tons of crude ore were 
1l1ined and concentrated, from which 46'98 tons of tin 
(lxide were obtained, having an approximate value of 
£39;7 . Towards t he e nd of the year preparations were­
made to duplicate the concentrat.ing plant and to install 
a hydro electric power plant of 140 horsepower. These 
works are now in course of eredion. 

Boulder Tin Mine.-Five thousand seven hundred and 
forty-nine tons of stone were crushed, from which 66 tons 
of tin oxide were obtained, of an average assay value of 

• 
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'70 per cent., 17 men being employed. As a result of 
<developmental work carried out; on this mine a large 
amount of payable ore has been added to the reserves, 
and it has been d eemed advisable to erect a IO-bead 
battery. 

Montana Tin Mine.~-The work for the year has con­
.gisted principally of ground-sluicing the detrital matter 
on the soutbern portion of the lease, the water being 
brought on in two high-level races. As the tin-bearing 
'stone occupies the upper reaches of the hillside, little or 
no difficul ty is exp?rienced in handling the detritus. The 
coarse stones are fork ed aside and 8tacked, while the 
smaller gravel is separated in passing over the grizzly plates, 
and t he fine gravels go to the sluice-boxes, of which there 
are three. The tai lings from these pass into sludge-dams 
for storage and su bsequent treatment for the r ecovery of 
the slime tin. 

During the latter part of the year a small dressing 
plant was installed to treat these accumulations, consist­
ing of a Card table and four Luhrig vanners, with the 
necessary trommel and sizing apparatus, operated by 
a 6-horsepower " International" gasolene engine. A 
three-head prospecting battery has since been added to 
t he equipment to d€'al with the over-size from the trommel. 
The tailings as they leave the mill pass on to two canvas 
strakes, each 40 feet by 12 feet. Excellent recoveries are 
.sa.id to have been made in the mill (the " Card " product 
is returned at 72 per cent. metallic tinl and that from 
the Luhrig vanners at 66 per cenL). During this run of 
t.hree months this plant has recovered a lit,tIe over 9 tons 
of tin oxide, valued at £762, and employing only one man 
per shift. The tin recovered at the sluice-boxes is hand­
dressed to not less than 74 per cent., the best returns 
reaching 74'9 per cent. By direct sluicing 70 tons of oxide 
have been won, valued at £6054 14s. 5d., making a total 
recovery of 79'3 tons, valued at £6816 14s. 5d. The sluice 
forkings and hopperings are known to carry good tin 
values, and a c::ite is oeing prepared for a battery and 
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concentrating plant to operate on them, and subsequently 
on the lode-formations that are now being developed by 
adit level. The high-level race has been extended about 
110 chains. Average number of men employed has been 
33. 

Stanley Ru}e1' Field.-A good deal of interest has been 
centred in this field during the year, but until there is 
proper communication with the field mining is not likely 
to progress. Mr. Henry New, an old miner, who returned 
from the field a short time ago, showed me some speci­
mens of tin ore from the Stanley Reward Company's 
ground, which is said to assay up to 25 per cent. tin oxide. 
Be informed me that the tributers were getting 500 lb. 
of tin ore per cubic yard, and about I! ton of ore was 
ready to pack out directly the pack-tra.ck is put in order. 

Mt. Bischoff Tin Mine.- Productive work has been car­
ried on vigorously and systematically in the different open­
cuts and benches. Stoping has a.lso been proceeding from 
the various levels of the Queen lode, and a. considerable 
amount of !l: urfa.ce prospecting a.nd underground develop­
mental work has Leen accomplished. A new hydro-turbo 
generator set has been installed a,t the power-station, and 
is working in a very satisfactory manner; and the mine 
is now fully equipped to meet a.ny further demands for 
extra POWt!T. The original electrical scheme has to a large 
ext.€nt been remodelled, and the plant is now in first-class 
order. The electric locomotive on the main line between 
the mine and the mill, and those hauling underground, 
have been in constaue usel and have coped with the 
iJ'lcrease of tonnage in a very satisfactory manner. The 
new to-head mill , with the necessary concentrating appli­
ances, was erected during the period under review, and 
is doing efficient work, a hea.vy stamp duty being main­
tained t and a decided reduction in the percentage of 
slimes. This plant is e~tirely separate from the main mill, 
and can be used for experimental purposes when required. 
The greatly improved recovery and efficiency of the main 
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milling and concentrat.ing plant made it impossible to 
\~ork the ringtail sheds at a.nything but a decided loss, 
con~equent1y they were shut down during the latter half 
of the year. Superior work in the Ha.ppy Va.lley, a.bove 
the ringtail sheds, t ogether wit h a careful examination of 
the alluvium of the creek, revealed the existence of a. 

large quantity of tin wash of a highly payable nature. 
Sluicing operations were entered upon, with the r esult that 
several tons of tin oxide have been worked at a very small 
cost per ton. The crude ore delivered to the mills for 
crushing and concentration amounted to 198,771 tons, 
which constituted a record for a year's work. 
From the material treated, 1025 tons of concen­
trates were obtained, of an approximate value of £92,250. 
The average working costa are 45. 1·447d. per ton of crude 
ore mined and treated. The company paid £36,000 in 
dividends. The total quantity of t in ore produced by this 
company is 68,518 tons, and the total amount paid in 
div idends is £2,196,000. 

The total qua.ntity of coa.l ra.ised amounted to 66,161'75 
tons, valued at £56,237; being an increase of 5094 tons 
on the previous year. 

The raisings at t he different collieries were: -

Collie.·y. TOIlI! Rai.ed. Men Empluyed. 

Cornwall .. . 29,885 69 
MI.. Nicholas ... 27,341 69 
Tasmanian Wallsend .. . 5722'75 44 
Spreyton ... ... ... .. . 1543 6 
Mt. Cygnet ... .. . ... 970 4 
York Plains ... ... 560 2 
I da. Ba.y ... ... ... ... . .. 140 4 

66,161'75 198 

c 
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Cornwall Colliery.-The workings ha.ve heen carried on 
under the Longwall system in the old mine, a.nd have been 
advanced a distance of about 400 feet from where the bulk 
of the supply has been obtained . The new tunnel which 
was commenced at the beginning of the yea.r has been 
driven a. distance of 1109 feet. This tunnel has been 
opened up on the same sea.m a.s that of the old mine tun­
nel , but in a position which should open up an area of 
ccal not yet touched upon. 

Mt. Nichola, Colliery.-In addition to the work done at 
the minet the compa.ny has been prospecting behind the 
Killymoon Esta.te, and the manager reports the discovery 
of a. 3-feei:: seam of bituminous coal assaying only 8, per 
cent. ash. 

Spreyton Colliery.-The company has been working 
seven bores on the north-east side of the hill, and is driv­
ing a tunnel on the south-west side- of the hill, where it 
expects to strike the coal 

Ida Ray CoUlt:r1J.- The company has driven about 500 
feet, laid down a t ramway from the mine to jetty, and 
erected a boiler and engine and t he necessary sheds and 

screens. 

Tfumfmian Wa'usend Colliery.- The work done bas been 
of a developmental character , and the coal won has been 
chiefly got in furtherance of that object. 

A steam-pump bas been installed underground. A 
Llngwall face has been opened up, and a number of 

accommoda.tion huts for t he men have been erected . 

IRON OnE. 

Since the closing down of the Tasmanian Iron Mine at 
P enguin last year no iron ore has been raised in the State 

for export. 

• 

.. 
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WOLFRAM. 

The output of wolfram ore was as follows:-
Tons. Value. 

£ 
&hepherd and Murphy Mine, at Middlesex 6·05 487 
Ben Lomond Tungsten Mine... 6·8 612 
Other Ben Lomond Mines... ... ... ... . .. 15·50 1395 

28·35 £2494 

BISMUTH, 

The Shepherd and Murphy Mine, at Middlesex, obtained 
2'9 tons of bismuth, valued at £980, from its tiD ore. 

BUCKET-DREDGING. 

The Dorset Bucket-dredge, working on the flats at South 
Mt. Cameron, obtained 26-05 tons of tin ore and 41-60 oz. 
of gold. 

The Gladstone · Tin Development Company's dredge at 
Gladstone has been dismantled, and the plant has been 
purchased by (·he Eskdale Bucket-dredging Company of 
Victoria, with the object of dredging for gold on the Mitta 
Mitta River. 

Ringarooma Bucket-dredging Company.- This company 
obtained 31·90 tons of tin ore and 100 oz. of gold. 

OIL SHALES. 

Oil shale (Ieposits in Tasmania have been known to 
e>dst for many years, but up to the present very little prac­
tic:al work has been done to prove their value. Mr. W. H. 
Twelvetrees, Government Geologist, supplies the following 
information thereon: -

<I 1. An undefined a.rea. in the basin of the Mersey, nea.r 
Railton and Latrobe, carries one or more seams or beds of 
oil-bearing shale (T38Ulanite shale), which have been 
known to exist since 1852, but were not seriously tested 
experimentally until 1902, when analyses of the .haJe at 
va.rious points were made on the spot a.t the instance of a 
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South Australian syndicate called the Tasmanian Shale 
and Oil Syndicate. The results showed an average can· 
'tent of 60 gallons of oil per Lon of shale (benzine, light­
house oil, a.nd lubricating oil). Two new companies are 
now just about to start work in earnest, prospecting and 
'preparing sites for extraction works, and other syndica.tes 
are in the field. Crown land has been applied for by 
ir::vestors a.nd speculato~ up to a.bout 14,000 acres on both 
sides of the Mersey, in the hope that payable shale may 
be found to extend beyond the limits of present ex plora,­
tion. How far this rush is justifiable cannot be stated 
until the 'area is geologioa.lly examined. The present 
applications for sections cover 3000 acres on the west side 
of the Mersey at Railton and Dulverton, and about 4000 
acres further west at the Nook and on the Don River ; and 
on the east side of the Mersey, about 7000 acres, as far 
east as t he Rubicon. An official examination of the area 
has not been made since the date of Mr. Chas. Gould 's 
report in 1861. I prepared a brief statement 011 it last 
year, published in the Report of the Secretary for Mines 
for 1908, pa.ges 110-113, ' 

<12. Kerosene Shale or Cannel Coal.- Sixteen miles south 
of Wynyard, on the North-\Vest Coast, is an outcrop line 
of coal, which is too far from the sea. to be worked profit­
ahly a.t present, but which will probably be exploitable 
when a tramway-line is constructed up the Flowerdale 
Valley. One of these seams, 20 inches .thick, carries 6 
inches of pitchy black cOllchoidal kerosene shale, or cannel 
coal, with from 67 to 75 per cent. volatile hydrocarbons. 
:The exact nature of this substa.nce has not been authori­
tatively determined. It is considered to occupy a position 
between the sha1e·canoel group and bituminous coal, and 
·would perhaps yield benzines rather than oils. Prob~bly 

its best use, from a commercial point of view, would be 
t o enri<:h ordinary coal gas . 
. " Near Barn Blu~. 45 miles from the North-West COMt, 

J;o~l closely-; ·resem.bling the preceding has been found in 
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loose fragments, derived from some unknown disintegrated 
sea.m. Laboratory experiments show that on distillation it 
yields both oil and tar, but the latter is believed to he in 
exoess. Its commercial value has not been investigated. 
Mr. Montgomery. a. former Government Geologist, was of 
opinion that the fragments had resulted from destruction 
of the original seam by glacial action. It is possible that 
an int'act port;on of the seam may yet be discovered, but 
the country is high and remote, and can only be properly 
prospected during two or t hree months in the year. 

"3 Lignite and Brown Co(d 0/ the Tertiar!l System .­
Our brown coal has probably a tar content, but the coal 
generally is very impure and cla-yey. 

"4. Petrolenm.- I do not know of any surface indica.­
tions in, situ of pet.roleum in this State, a.nd the absence 
of these is a weighty argument against the occurrence of 
mineral oil in our strata. No oil or gas springs at surH 
face indicate a deep-seated reservoir of rock oil. In our 
older schist and slate strata not a sign is present. Coal 
measures are nowhere characteristically the source of 
petroleum supplies. Triassic beds lie either horizontally 
or at low, regular angles, without the arching which favours 
the accumulation of gas or oil. 

"On some of the islands in Bass Strait (Prime Seal 
I sland, &c.) solid lumps of asphaltum are thrown up on 
the beach after storms, but their derivation is only a mat­
ter of conjecture. Their presence seems to point to 
some suh'l1arine oil reservoir. 

"Some bituminous exudation has been reported from 
the banks of t he Derwent, on the Kenmore Estate l Mac­
quarie Pla.ins (2 miles from the Glenora railway-station). 
It has not been examined, and possibly may be connected 
with the Tertiary brown coal series. 

/< 5. Salt Pan8.-Several of these exist in the Midlands, 
the individual lagoon beds varying from one to a hundred 
acres in extent. Some hundreds of tons of sa.lt have in 
dry seasons been taken from them for domestic and farm 
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purposes. These saliferous sandstones have not been made 
a. subject of special study, but it is well known that oil 
springs a.re often accompanied by brine formation. In 
such occurrences the oil has ascended from the deep·seateu. 
sha.le or limestone in which it was generat.ed into OVof'r­

lying porous strata, such as sandstone, in t he arches or 
au ticlin al folds of which it has collected in the order of 
specific gravities, viz.- -gas under the crown of the dome ; 
below the gas, oil; below the oil, brine. There has been 
very little fold ing of t he strata in the Midla.nds, a.nd t his 
is unfavourable. Still , possibilities might be kept in view. 

"6, From the above you will gather that the Mersey 
basin is the area wh ich for the present offers most 
encouragement for early resu lts. If the work now in pro­
gress is persevered with, we shall before long be in posses­
sion of some definit.e information on the subject." 

F ULLEn's EARTH . 

Mr. \V. 'Vise, of Glenmon t.., Kingston, while sinking ... 
well on his p roperty, came upon a deposit of Fuller's earth , 
about 18 inches thick, at a depth of about 25 feet from 
the surface. A sample was obtained and forwarded t o the 
Government Analyst for analysis. 

The following is t he result : -

Silica ... , .. 
Alumina .......... .. 
Oxide of iron . .. ... ... ... 
Lime _________ __ _ 

Magnesia ______________ _ 

Combined water ........ . 
Moisture after air-drying 
Not det'ermined ... ... 

PC!' ('ellf. 

59-0 
28-0 

2-9 
0-4 
0-6 
6-3 
1-3 
1-5 

100-0 
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The following return shows the Quantity and Value of 
Mineral Products for the State of Tasmania during the 
Year ending 31st December, 1909:-

Mineral. Quantity. Vtl.lue. 

£ 
Gold •.•....................... azs. 44,777'366 190,201 

Silver-lead Ore ............. tons 80,878-36 298,880 

Blister Copper t .......... 
" 

8638 586,419 

Copper and CoppE'r Ore ... 
" 

1587-8 21,619 

Tin Ore ...... ..... ..... ..... -
" 

4511-2 418,165 

Iron Ore ... ......... .... .. ... 
" --- ---

Coal ........................... 
" 

66,161-76 66,287 

Wolfram ...... .... ..... ...... 
" 

28-86 2494 

Bismuth ...... ..... ... .. .. .... 
" 

2-9 980 

Total __ .... ........ --- £1,574,995 

• Fine gold, including gold contained in blister copper aod 8ilver·lead 
bullion. 

t Value of Jrold deducted. 

GEOLOGICAL SURVEY B n AN CH. 

This branch of the Department is increasing its useful­
ness to the State and community by the work it is accom­
plishing_ During the year the geologists explored some of 
the unknown country dra.ined by the northern and south­
ern tributaries of the Gordon, and prepared reports and 
ma.ps, which have been published in the last a.nnual 
report of the Surveyor-General. In the southern area 
some exposures of serpentine were found to occur, sug­
gesting the possible existence of ore-deposits in their 
vicinity. Beyond these, there was nothing on the routes 
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which were followed to indicate that the area· is at all 
valuable or encouraging, from a prospector's point of view. 
The Government Geologist, has, however, in his annual 
report, mentioned the likelihood of the country between 
Birch 's Inlet a.nd Rocky Point proving mi.neral-bearing,. 
aud any future western explora.tion programme ought to 
embrace this area, in which the Survey considers it pro­
bable that the southern extensions of the Lyell belt will be 

found to exist. 
The Assistant Government Geologist's report of his 

examination of the North Dundas tin field has been issued 
during the year. This bulletin, judging from the demand 
there has been for it, must have proved of great use to 

t.he mining public. 
The Government ~ologist's report on the Gunn 's Plains 

and Alma districts was also publisherl this year. 

Both geologists spent three months on the Zeehan field 
investigating the nature of the lodes in that district, with 
a view of fonning an opinion as to whether in genera! 
they may be expected to continue ore-bearing at greater 
depths than those at which they have been worked hitherto. 
A preliminary report has been issued stating the con­
clusions arrived at. These are briefly : -(1) That no evi­
dence can be adduced in favour of the Zeehan lodes being 
merely superficial phenomena, and of their ore-shoots being 
only shallow sec)ndary ~oncentrations. (2) That the ore 
having originated from a deep-seated source, the lodes 
may be followed to still grea.ter depths with some measure 
of confidence. (3) That the depressed state of the field 
is chiefly due to so few deep workings being in existence. 
and consequently when two or three companies worked out 
the best parts of their shoots simultaneously, And sufficient 
productive work was not going on on other leases, the effect 
was found to be felt acutely. (4) That much work remains. 
tJ be done on parts of the field now idle, and that it is 
altogether in3.ccurate to describe the ore-deposits as being 
exhausted. 

. ' 

" 
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The Survey has devoted some time to collecting and 
preparing exhibits of ores, rocks, and minerals to be dis­
played permanently in the Victoria. "Museum, Launceston. 
The Lauuceston City Council, in whom the museum is 
vested, has kindly placed a large gallery at the disposal 
of the Department for this purpose. Donors of specimens 
may feel sure that all suitable samples of mineral which 
they may give will be exhibited and taken care of. The 
.exhibits will be classified and arranged by the geologists. 

Increased work in several directions has been planned 
by the geologists, but can on ly be undertaken gradually, 
and in proportion to t he a.ppropriation t hat may be made 
for this branch of the Department. The ordinary field 
work is so pressing that some of the publications which the 

. Survey has in view have to be deferred. In the meantime 
the disposition of the staff has been carefully considered 
and settled. The Government Geologist carries out all 

-examinations in the northern, eastern, and southern parts 
of the island, while to the Assistant Geologist is assigned 
the west. and north-west. \Vhen the latter has finished 
(;ach field he returns to Launceston and prepares his report 
at headquarters. This is the plan adopted by all 
geological surveys, as being tbe most effective and eco­
nomical, and there is nothing in our drcumstances wbich 
would make it wise to depart from it. By this means the 
officer is in touch witb his draftsman ; he bas the depart­
mental library, collections, and microscopical slides to refer 
to ; and the necessary consultations with his chief are 
p(lssible. Nothing is more fatal to continued efficiency or 
go'od work than isolation and severance from headquarters. 
Sending in reports from the mining field under examina­
tion is impracticable, and even if possible, would result 
in falling short of the standard aimed at in the bulletins. 
A desire has been expressed by one or two persons that the 
Assistant Geologist should be stat.ioned at Zeehan. To 
establish a duplicate office there would mean additional 
.expense without any particul~r advantage to the appli-



42 

cants, beca.use, in the first place, the Geologist would be 
al:-sent in the field just' as much as at present; a.nd, 
secondly, when he returned, he could not be interrupted 
during the preparation of his report. The disadvantages 
in point of efficiency a.nd general convenience are obvious. 
The danger, too, would be present of his duties gradually 
degenerating into those of travelling mine inspection and 
reporting. The fina.l decision which has been made is in 
harmony with universal pracliice, and will, it is believed, 
conduce to the grea.test efficiency of the service at the 
least expense, and will prove the most useful plan that 
could be devised for the benefit of the community in 
general. 

I NSPECTORS OF MINES. 

The three inspectors ha.ve sa.tisfactorily discharged their 
duties in the distr icts allotted to them. Their reporte 
are appended. 

MINING MANAGER,S ' EXAMINATION . 

N(l candidates presented themselves for examination 
during the year. 

DIAMOND-DRILLS. 

The drills wer~ not employed during the year. 

M-r. CAMERON WATER-RACE BOARD. 

The report of the Board is appended. 

DEPARTMENTAL STAFF. 

There have been no changes ill the staff of the Depart­
lllent during the year. 

REVENUE. 

The revenue for t he year amounted to £22,804 Is. 5d., 
being an increase of £2492 18s. 5d. on the previous year. 
This amount does not include a. sum of £4886 145. ld . 
deposited as survey fees on applications for leases. 

... 

• 
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CONCLUSION. 

In conclusion, I desire to thank the officers of the 
Department, and also the officers of the Mines Drafting 
Branch of the Surveyor-General's Department, for the loyal 
and efficient manner in which ~hey have performed the 
duties allotted to them. 

I have, &c. , 

W. H. WALLACE, Secret"ry for Mines. 

The Hon. the Minister for Mines. 
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DIAMOND-DRILLS. 

Statement of Work done to 31.~t DeremheJ', 1909. 

Locality. 
Dtrectirm of 

Bore. 
No. of 
Bores. 

Total Distance 
BOl'ed. 

A vel'age cost peT 
foot, inclusive of 
Labour and Fuel. 

----1----- --- - - - - ·--- -· ------1-- ------ --.---
No. 1 DRILl., feet. £ s. d. 

882-3 Back Creek- For Gold ........•.••••...••••.........••• .. • Vf'l"tical 7 1330 0 10 9 
883 ~:~~~ro~~;o?Cl~ai ... · .. · .............. ~::::::::::::.::::::::::::::::: Ditto • 1011 0 5 3 
884 Ditto 1 401 0 5 6 
886 Longford- - For Coal .. .. .................... , . .... ..... . .. Ditto 2 1585 0 4 O! 

1886-7 HarefieJd E:;ta.te~For Coal ............................... Ditte) 1 725 0 6 5 
1887 Cardiff Claim, Mount Malcolm-For Coa!.. ....... ... I )itto I 562 0 17 11i 
888 Killymoon Estate-For CoaL ...................... ...... Ditto I 504 -0 4 7i 

1888-9 Seymour - For Coal .... ................ ...... . " ... ...... ... Ditto 5 2266 0 7 8! 
1 889 I 
1890 \ 

Beaconsfi eld (Phcenix G.M. Co.)-For Gold ....... Ditto I 781 2 0 2 

1890 Beaconsfield (East Tasmania G.1\1". Co.) - For Gold Ditto I 978 0 14 VI 
1891 Spring Bay- For Coal .................................... Ditro 4 937 0 6 10 

1891 Ra vensdale- F or Coal ............... .. .................. Ditto I 114 0 II ' ! 
1891 ~ 2 Back Ri ver, PI'osser's Plains·- For CoaL .............. Ditto 2 854 U 6 11 
1892-3 Lefroy (De!'p Lear! Syndicate)- For Gold ............ Ditto 4 979 0 15 9 
1893 Lefr0A' (East Pinafore Co.)-For Gold ............... Dittu I 317 0 10 3 
1895- 6 Sand y- For Coal ......................................... Ditto 4 2130 0 11 5 

1898 I Blue Tier ( Anchor Co.)- For Tin ...................... 
1900 \ 

Ditto 9 876! 0 9 II 

1901-2 Llantlaft'-For Coal ... ....................................... Ditto 3 1944 0 7 4 

1902 Recherche (Cataoul.ran Co.)-For Coal .......... ..... Ditto 2 956 0 9 3 
lUoa Ditto (Mo~s Glpll Co. )- For Coal ............ . ......... Ditto 2 6G7 0 7 6 

1908 Sorell Creek, New Norfolk-For Coal ................ Ditto 

I 
1 218 Not obtlliuable 

I 
TOTAL .............. ..... ..................... .. ... 57 1- 20,135l I 

, ... 

~.: 
.+;ao. ••. y 



I 

I 

r 
1882 

1883 
1884 
1885 
1886 
1886-7 

1887 
1887 

1888 
1888 
1888 
1889 
1!:'(91 
1891 
1892 
1893 
1894 

1902 
1902-3 

~ -( , ., . " _. 

No.2 DRILL. 

Beat'onsfield-For Gold ................................ .. .. Horizontal, 68 No record 
underground 

Mttngaml.- ForGold ..................... .......... ........ Ditto I 546 0 15 I Guy Fawkes GullYJ near Hobart - For COttl.. ....... Ve.rtictd I 61'1 0 '5 6 Ma1ahide Estttte, near Fingttl- .'For Gold ....... .... Ditto 5 1397 0 5 6 Carr Villa, near Launreston For Coal .............. . Ditto I 571 0 5 4 Wll.!'otu,h (Mount BischofI' Alluvial r.M. Co.) - For . 
TIll . ........................................................... Ilitto 7 1548 

~ 
0 6 I I Wttrattth (:\'lount Bischoff T.M. Co.)-For Tin .... Ditto 7 841 0 II 8 Ditto ......................................... .... ......... Horizontal, I 53 0 7 ;! 

underground OM 8f\l1.ch-For Coal .............. . .. ........ •. ........... • Vertical ·1 593 Abt.O 10 9 Campania-For Coal ......................•................ Ditto I 600 ~ 7 ; 71 Richmond-For -Cott l ................. . ........... ........ .. Ditto I 500 0 .0 I t Back Creek- For Gold .................................... Ditto 4 787 0 8 ,5, 
Macquarie Pll1ins- For COlli ......... ................ ..... Ditto 2 989 0 4 51 Jerusalem- For Coal ...... ...... ...... ... ............ Ditto 344 0 4 9. _ Ll1n~oh Park - For Coal ................................. Ditto 4 1249 0 5 31 "" Sout port·- For Coal ....................................... niTta I 612 0 5 3 .:0-
Zeehan (Tasmania Crown S.M. Co.)-For Silver ... Horizontal, 2 aui I 0 2, 

underfround Eden-For Coal ... ...........•...............•....•......... Ve.rtica 2 566 I 0 7, Farm Cove-For Coal .................................... Ditto I b71 0 5 ' 6 

TOTAL .............................. . . . ......... 44 12,766 

Aggregate number of bores ................... :..... 101 
Total distance bored .. ............................. 32,901, feet 

W. H. WALLACE, Secretary for Mines. 



No. l. 
B ETU RN ,howillg the Quantity und Valut' of Gold won during 

tilt! Yem'" 1880, 1881, 1882, 1883, 1884, 1885, 1886, 1887. 1888, 
1889,1890, 1891, 1892, 1893, 1894 , 1895,1896,1897, 1898,1899, 
1900, 1901, 1902, 1903,1904, 1905, 1906,1907,1908, and 1909. 

Year. 

1880 ... .. ........... .. ... .. . . . .••••... . ... .... 
1881 . . .............. ... ... ... •• 
1882 ... ....... . ....... . . .......•••. . ...... . .. . 
1888 . . ................. . ..... .•.. . ....... ..... 
1884 ....... ........ . . ...... ... . . ......... .. .. . 
1885 ..... ; . .............. .. .... . ........ ..... . 
1886 ...... .. ........... .. ......... .. 
1887 .... .. . ................................ . 
1888 ................................... . .... .. 
1889 .......................... .... . ....... .. .. 
1890 ...... ........ ............... . ...... ... . 
1891.. .... .. ...................... ... .. . 
1892 ........ .............. .. .. ............ .. 
1898 .................... . .. .... .. ....... .. 
1894 ................. . ............ .. . ..... . . .. 
1895 ...................... . .. . .. . . . . ..... .. . 
1896 ..... . ............. .. ......... ... . .... . . .. 
1897 ..... . ............ ........ . ............ .. 
189" ............... .......... .............. .. 
18Y9 .. . .. .... .. ..... . ....... .. ...... .. ...... . 
1900 ..................... . ........... ... .. . .. . 
1901.. .... ........ .... . ............... .... .. 
1902 ... . ..... .... .. .. .......... .. ........... .. 
1908 .... . ....................... .. .. . ........ . 
l OOt ........................ ... ........ . .... . . 
1905 ........... .. ................. .... ..... .. 
1906 .. ....... ... ...... ...... ........ .. .. . .... . 
1907 . . . ........ ... ..... .. ................ . . . . 
1908 ....... .. ........ .. .... ... ............ . 
1909 ................. .... ....... . .. . ........ .. 

QutUltity. 

ozs. 
52,595 
56,693 
49,122'3 
46,577-0 
42,339'95 
41 ,240-95 
81,014-5 
42,609*15 
39,610'95 
32,332'65 
20,510 
38.789 
42,378 
37,687 
57,878 
54,964-
62,.\ 91 
77,181 
74,288 
83,992 
81,175 

. -69,491 
·711,996 
-59,891 
-65,921 
·735"0'0 
-60'023-4 , 
-65,354-25 
·57,085'1 
-44,777-366 

1,632,538' 560 

• Fine Gold . 

£ 
201 ,297 
216.901 
ISi ,337 
176,442' 

. 100.404 
155,900 
117,2!lO 
158,533 
147,154 
119,703 

7G,888 
145,459 
158,917 
141 ,:126 
217,024 
206,115 
237,574 
296,660 
291,4Y6 
32i ,:>45 
316,220 
295,176 
301,573 
254,(03 
280,015 
312,380 
254,963 
271,607 
242,482 
190.201 

6,463,354 

". 

• 

.-
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. No.2. 
H BTU HN sholf)in'l the Qualltify and Value tIl COld rQi.w~d d -rhlg 

tile Years 188U, 1881, 1882, 1883, 1884, 1885, 1.'-.66,1887,1888, 
1889,1890,189], lS}l2, 1893, 1894,1895, l81J6, 1897, J898, 1899, 
1900,1901, 1902, 19U~, 1904, 1905, 1906, 1907, 1908, and 1909. 

Year. 

1880 ...... . .......... ........ ............. . 
l~l .............. .. ...... . .......... . 
1882 ......................... . ....... . 
1883 ........................................ . 
1884 ..... . ..................... .. . 
18~5 ......... ........• ................ 
1886 ..... ......... ........................... . 
1887 ......................................... . 
1~8 ................ .. .... ................... . 
1889 ................. " ....................... . 
1890 . ..... .. ....................... .. ...... .. 
1891 ............. ........................... .. . 
18"2 ............................ .. ......... ... . 
1893 ... ........ .............. .. .............. . 
1894 .................. ........... ............ . 
1896 ............. ...... .... ................. . 
1896 ........... ............................ . 
1~7 ... ..... ........ ............•............. 
1~8 ............... . ... ............. . 
1899 .................... .... . ............. . 
1900 ...... . ..... . ......... ... ............... . 
1001 ...... ... ...........•..................... . 
1902 .... .... ................. . 
1903 ....................... ....... . ......... .. . 
1904 ....... .... .............................. .. 
1905 . . .... ............................. .. . 
1906 ........................................ . 
1907 ...... ........... .. .. ................... . 
1008 ........ .... ............................ .. . 
1909 ..... .... ................................. . 

Qultlltity. 

TOilS. 
12,219 
11,163 
880~ 
8872 
7194 
6654 

10,391 
27,633 
41,577 
36,700 
50,519 
4:J,256 
3n,008 
34,693 
30,499 
32,698 
41,90~ 
42,196 
47,67H 
42,609 
5(\633 
45,438 
48,863'5 
49,069 
61,1 0 9 
51.993 
52,895'75 
58,891 
61,067 '75 
66,161'75 

Value. 

£ 
10,998 
10,047 

7923 
79"5 
6475 
5989 
9352 

24,870 
37,420 
33,1130 
45,467 
38,930 
32,407 
27,754 
24,399 
26,159 
33,523 
33,757 
38,256 
38,349 
44,227 
38,451 
41,533 
41,709 
51,942 
44,194 
44,962 
50,057 
01,907 
56,237 

1------ ----
1,119.387'75 958,3U9 
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No.3. 
BETU RN 6hOloing th~ Quantit.'1 and Valwo lif Tin erpllrtf'd from 

Ta6mania Ib-4Mng the Year6 1880, 18tH. 1882, 1883, 1884, 1885, 
1886, 1887, 1888,1889,1890,1891,1892,1893, 1894,1895,1896, 
1897,1898, 1899, (900, 1901, 1902, 1903, alld 1904, compiled 

from CUllt07n1 Return, 07'(11, and Tin Ore prnduced during the 
Year6 1905, 1906, 1907, 1908, and 1909. 

Year. QURlitity. Vttlut', 

Tons. £ 
1880 ...........................••. .. ... .. ... 3954 341,736 
1881 . ...... ........... .. .... .. ....... . 412·' 375.775 
1882 ............ ..... . ...... ...... . .. ........ . 3670 361,046 
1883 .............................. . ......... . . 4122 376.446 
1884 ..................... ...... ...... .. H707 301,423 
1885 ............ ...... . .................... . 4242 357,587 
1886 .................... .. .. .. .. . ........ .... . 3776 . 363.364 
1887 ..................... ... . . ............... . 3607'5 409;853 
1888 ... ..... ......... .. ... ... .............. . 3775 '25 426,321 
1889 ... .......................... .. . .. '1764 344 ,941 
1890 .................. .. ... ................. .. 3209'25 296,:168 
1891 ......................................... . 3235 "191.715 
1892 ...................................... . 3174 290,0~3 
1893 ........................................ .. 3128'5 260,219 
1894 . . .. ............... . .. ... ................ . 2934 198.298 
1895 ......................................... . 2726 '75 167,4-61 
1896 ..................... ... ................. . 2700 159,036 
1897 ...... .......... ..... ........... . ........ . 2423'S 149,994 
1898 ...... . .......................... .. ..... . 1972 142,046 
1899 ....................................... .. 
1900 ................. : ....................... . 

223fl'25 278,323 
2029 ~69,833 

1901 ......................... .. ......... . ... . 1789'5 212,542 
1902 ......................................... . 
1903' ................................... . . 

19,8 ' 25 2~7,828 
2376'15 300,098 

1904 ..................................... .. . .. 2171';) 255,228 
1905- . ..................... . .... ........ . 8891'5 362,670 
1906- ...................................... . 4472'75 557,266 
1907- ..................................... .. 4342'75 501,681 
1908" ..... , ................................ . 4520'S 421,580 

-1909- .... .......... .. .. ... . ... ... ........ . 45U'2 4 1 8,1~5 _ 

-----------
98,547 '4 9,428,926 

• Tin Ore produced: Customs Imving ceased to issue Beturns. 

.. 
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RETURN ,/IOW;II!' the Quontity aud Value of Silver-I.eat/. Ure 
produced during the Years 1888, 1889, 1890, 1891,. 1892, 1893, 
1894,1895, 18Sl6, 1897, 1898, 1899, 1900, 1901, 1902,1903,1904, 
1905,1906, 1907, 1908, and 1909. 

Year. 

1888 ... .. .... .. . ... ................... .. 
1889 .... . .... .... ... . ................... .. 
1890 .. ........ .. ...... . .. .. .............. .. 
1891 .... . .... .. ..... .................. .. . . 
1892 ...... . ...... .. . . ................... ... .. . 
189~ ................ .. 
1894 ........ . ... .. ............................ , 
1895 ....................................... . 
1896 ......... .. . . ............................ . 
1897 ......... .. . ......... . ............... .. . 
1898 ................ . ................. .. . .. ... 1 
1899 ...................................... .... 1 

1900 
1901 ...... .. ...... .. ...................... . 
1902 .......... .. ............................ .. 
1903 ....................................... .. 
1904 ................................ ........ . 
1905 ........ ... ......................... ... ... . 
1906 ........ .. .. .. ......................... .. 
1907 ........ .... ......... ................... .. 
1908 ... ... . .. .......... .. .................... . 
1909 ..................... .. ................. .. 

Quantity . 

Tong. 
417 
415 

2053 
4810 
9326 

14,302 
21 ,064 
17,980 
21,167 
18,364 
15,320 
31,519'5 
26,564 
28,774 
46,480 
42 ,422 
51 ,138 
75,270 · F. 
81,117'75 
89,762'5 
63,116'9 
80,378 '35 

747,761 '5 

Value. 

£ 
5838 
7044 

26,487 
52,284 
45,502 

198,610 
293,043 
175,957 
229,660 
200,167 
188,892 
250,381 
279,372 
207,228 
218,864 
192,492 
203,702 
21~ . .QJHOI 

462,443 
572,560 
322,007 
298,880 

4,678,251 
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No. 5. 
R ETU RN ,}/Owing the Qualltity and Value (!f Blhli" Copper 

produced during the Yeau 1896. 1897, 1898. 1899. 1900, 1901, 
190'2, 190tJ, 1904, 1905, 1906, 1907, 190M, (tlld 1909. 

1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
190; 
1906 
1907 
1908 
1909 

Year. QUllntlty. 

TOils. 
41'5 

4700 
4955'5 
8;98 
9449 
9981 
7745 
6684 
8371 
8610 
8708 
8247 
8833 
8638 

£ 
1245 

822,500 
400,668 
735,305 
907,288 
879,625 

· 462,151 
- 478,023 
-582.540 
·704,287 
*862,444 
*832,691 
*603,068 
*586,419 

1--------
103,561 8,358,249 

• Val ue of Gold containt'd dedurted . 

No.6. 
R E'I'URN showin,Q Quantity and Value oj Copper ft.ffllie expflrtl'd 

during lite Ytlar, 1902, 1903, 1904, 1905, 1906, 1907, IOOtl, and 
1909. 

Y ettr. 

1902 . ... ......... ... ......... . . 
1903 ...... .... . ........ ... ..... ..... •. ... . .. 
1904 .......••.•..•.............. .. ... . ...•.•.. 1 
1905 ............. .. ... ............... .... . 
1906 ...........•••. .. ............ ..... . . .•• . 
1907 ..... .. ..........•........ . .......... ..... 
1908 ...... . .. ..... ................ . 
1909 ........ " . .. . ..... .. ...... . .... . ... . 

Qutlntity. 

Tons. 
2;00 
3727 

Vtl. lue. 

6227 133,736 

.. 
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No. i. 
R ETU R N 8howitlg th,. Qltalltity and Value 01 Coppa Ort} 

produced during the YI!'ar8 1896,1897, 1808, 1899, 1900, 1901, 
1902, 1903, 1904, 1005, 1906,1907,1908, and 1909. 

Year. 

1896 ........ . .................. . ..... .. 
1897 ....................... . .... .. .... .. ...... 1 
1898 ............. . .. . .... ................... . 1 

~:: :::::::::::::::::::::::::::::::::::::::::1 
~~~ ::::::::::::::::::: :::::::::::::::::::::::1 
1903 ........................ . .............. . 
190< ......... .... .......... ............... .. 
1905 ........................ ... ......... . . 
1906 ................................... .. .. .. 
1907 ............................ ... ........ .. 
1908 ....... ......... . ........•....•........... 
1909 .................... .. ................... . 

No.8. 

QUliulity. 

Tons. 
34 
75 

ag4 
1695 
4221'5 

11,221 
5994 

102 
104 

1100'70 
2234'5 
788'25 

1185 
1587'S 

30,786'8 

Vallif' . 

£ 
1020 
2250 
8128 

26,833 
6a,n89 

130,412 
65,270 

79\J 
1640 

52,939 
72,480 
36,975 

6588 
21,619 

490,533 

[lETU RN showing the Quantity and Value of iron Ore pruduced 
during fM Year" 1897, 1898,1899,1900,1901, 1902,1903,1904, 
1905, 1906, 1907, 1908, and 19( ,9. 

Yett.r. I 
-~ 

1897 
1898 :::::::::::::::::::::· :·::::::::::::::::::1 
1899 ....... .... ............ ........... ...... . 
1900 ..... . ......... .. ........ . . .............. . 
1901 ........................ ... .. ...... . ..... . 
1902 ................. . .......... . ........... .. 
1903 ..................... ...... . ........... .. . 
1904 .... .......................... .. . ..... .. . . 
1905 ......................... . ... . .......... .. 
1906 ........... .. ...... . ................... . . . 
1907 ............. .. .. . ..................... .. 
1908 .................... . ........ . ... ....... . 
1909 ..... ...... ...................... . ....... . 

Quttntity. 

Toos, 
894 

1598 
3577 
5375 
612 

2386 
5980 
6840 
6300 
2600 
3000 
3600 

42,762 

Vt1iue. 

£ 
812 

1598 
3474 
5995 

417 
1075 
2905 
2975 
2600 
1100 
1150 
1600 

25,701 
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No.9. 
R E TURN RJunnill1/ the Quantity .and Value of A.~he.~tos produced 

duri1lg the Yea1'S 1899,' 1900, 1901 , 1<902,1903, 19U4, 1905, 1906, 
1907,1908, mId 1909. 

Year. Quantity. Vtllue. 

-------_._------------
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 

... ... ....... .... " .. .•.. , .. ...... ... -... . 

No. 10. 

Tons. 
200 
128 
46'5 

£ 
363 
11 3 
45 

374'5 521 

RETURN ,~howing tlte Quantii./I and Value of Wolfram produced 
during the Years 1899, 1900, 1901, 1902, 1903, 1904, 1905, 
.1906,1907, 1908, and 1909. 

1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 

Yl'ltr. 

···· 1 
... ···· .. ··· ········· .. ····· .. ··· ·· ······1 
............ ...... ... ..... ................ , 
................. .. .. ......... . ....... .. 

Quantity. 

Tons. 
3'5 

53'75 

15'5 
32 '25 
19'75 
40'75 
4'5 

28-35 

198'35 

Vatu f'. 

£ 
99 

2058 

1147 
2371 
1465 
4411 
338 

2494 

14,383 

... 

... 



No. 11. 
• RETURN shlJwmg lite Quantity and Va lue of Bismnth produced 

dur:ng the Y ears Hl04, 1905, 1906, 1907, 1908, and 1909. 

Year. Quu.ntit), . Value. 

Tons. £ 
190. 
1905 
1906 
1907 
1908 
1909 

. ...................... ..... . '3 15 

............... .... ........... 3'5 800 

..... ........ . .. . .. ..... ... .... .. . 3 U 

....................... . .. ... ........ ... '175 I 27 

................ ......... ............. , 3'75 .62 ... .. · .... · .... · .. · .. ·· ·· ...... .... · .. · 1~::25 -1--2~:: 

No. 12. 
R ETURN showing the Quantity oj Silver-Lead and Copper Ore 

tmI"lted jor period 25th J une 10 31st iJecemlJel', 1896, and 1st 
J anuary, 1897, to 31st December, 1909. 

• • ;.. 

Ore 
Smelted . 

P roducts. 

Siivel'- Ill' t 
Lead 18 er 

Bull'll. Coppel". 
Matte. 

Yield. 

Coppel'. Silvel'. Gold Lead. 

- - - --- ------- --_. -- --.--- ----
Tons. 

1896 26,028~ 
1897 90,7731 
1898 170,933 
189!-) 275,239 
1900 :363,113 
1901 S5b ,528 
1902 411,736 
1903 399,032 
1904 4:J3,:J66 
1905 466,578 
] 906 479,77.'> 
1907 472,6b8 
1908 440,145 
1909 429,549 

Tons. 

2295 
4817 
1839 
6825 
7&60 

942i 
9380 

10,590 
7181 
6000 

Tons. 

3476H-
4992 
8463 
9449 
998i 
7727 
6683 
8311 
8611 
~7l8 
824f~ 

883-t 
d:l40 

Tons. 
2417Jn-
2b7.t& 

50 
2882 
3413 

TOIl~. OZ9. Ozs TOilS. 

123.'>'1'0- 75,951 4707 -
3583-M 334,3~~ 16,485 -
4783 606, 12324,418-
836i 1,089,&7 27 , 61 ·~ -
9341 1,215,036 26,2&5 -
9880 800,31721,717-
8841 1,67-l ,816 24,719 U6M 
8094 1,855,1.5825,238 75:.!9 
82Gb 1,896,13426,H09 7754 
850ft :!,075,431 26,469 9086 
86]3 2,150,405 24,980 !~300 
8145 2,147,12024,531 10,060 
8723 1,654,350 22,008 685() 
8534 1,534,780 18,812 R696 
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No. 13 . 
. RETU RN lllwwinq the Average Number of Per.ons engaged in 

~fin;1U/ during the YeaTS 1880 to 1909 inclusive. 

Year. Number. Yeu.T. Number. 

--------1--- ----------
~880 .................... . 
1881 .. .. ... ........ ..... . 
1882 ................ ... . . 
~888 .................... . 
1884 ... ... ...... .. . 
1885 ......... ...... ..... . 
1886 ... . .•... ......... .. . 
l e87 ...................•. 
1888 ................ .... . 
1889 .................... . 
1890 ...... ....... ...... . . 
1891 .....• .............. 
1892 ...... . ............ . 
189:1 ............ .... .... . 
1894 . ................. . 

1653 
3156 
4098 
3818 
2972 
2783 
2681 
3:J61 
2989 
3141 
2868 
3219 
3295 
3403 
3433 

1895 .................... . 
1896 ......... ........... . 
1897 ................ ... . . 
1898 ........ •.•.......... 
1899 ......... ........... . 
1900 ........ •.......... .. 
1901. ......... . ......... . 
1902 ........ .. ......... . . 
1903 .................... . 
19U4 ....... . . 
905 .. .................. . 

1906 .................... . 
1907 ..•.....•............ 
1908 ........ ...... ...... . 
1909 ........... .... ..... . 

No. 14. 

4062 
4350 
4510 
H052 ' 
6622 
7023 
6923 
5934 
6017 
6194 
6581 
70(J5 
7516 
6466 
6054 

RETURN showing tlte total Area 01 Land and Number of" Sluice­
heads 0" Water applied for during the Year ending 31st 
.December, ]909. 

Minerai. 

Asbestos ................. . .. . 
Barite . .. .................... . 
Coa.l ........ ............... . 
Copper ...• .. ................ 
Galt'na ..................... . 
Gold .... .. .......... . . 
Gu.no (Phosph.te rock) 
Iron ............ .... ... . ..... . . 
Limestone ......... ........ . 
Ml1cnin~ry Sites ......... . 
MineNIs .................... . 
Sh.le ........ .... ...... .. .... . 
Silver .. .... .................. . 
Slate ........ .... ... ..,. .... . .. . 
Tin ...... ... .. ..... ... .. ...... . 
Wolfram ... .. .............. . 
Dredging Claims ......... . 
W liter-rights ......... ..... . 

TOTA.L . ... ....... . 

No. of No. of 
A pplicatiolls. 81uiceheu.ds. 

I 
9 
4 

222 
5 

69 
1 
8 
2 
3 

181 
6 

46 
5 

189 
2 

32 
95 

1--
875 

883 

383 

Area. 

Acres. 
20 

356 
860 

11,503 
315 
813 

60 
50 
20 
10 

9830 
1427 
2967 
1098 
7927 

118 
264 
216 

37,838 

.. 

.. 
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No. 15. 
RETURN showing the total Numher and Area ~f' Leasts issued 

during the Year ending 31st December, 1909. 

Mineral. Number. Sluice heads. A rea. 

--------1------ 1----------
Acres. 

Barium Sulpha.te 
Coa.l .......................... . 

gdJrr 
............................... ::::::: 

Iron . ........... .. .......... . 
Limestone ..... ............ . 
Minernls ................•...• 
Nickel .................... .. . 
Phosphate Rock ......... . 
Silv~r-Lead '" ............ . 
Scheelit.e .......... .. ....... . . 
Slatt ....................... . 
Tin .......... .... .......... . . . 
Machinery Sites ......... . 
Mining Easements .... , .. 
Dredgmg Claims .. -..... . 
Water-rights .............. . 

I 
10 
90 
57 

1 
1 

74 
1 
6 

24 
I 
5 

135 
2 

17 
7 

84 

516 

406 

406 

80 
228C 
4·H7 

998 
19 
2(} 

5211 
80 
78 

1346 
80 

2017 
3339 

5 
126 
147 
171 

20,414 
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No. 16. 
/I 1::1'0 II . V x/wlOi ll!1 the Total Number of Le(L~". in t orel' /Ill 

31st December, 1909. 

____ M i'H'r~ _____ Number_. _ _ ~u~~:~J~~ 
Antimony . .. . . ............. . 
Asbestos .. . ...... ........ . _,. 
Bismuth ...... .... . .... ..... . 
Bltriurn Sulpha.te ..... . .. . 
Coal ........................ . 

8~1J~~ .. ~~:· :::":::::::::: ::: 
Ir(lll .....••..•••..••••.•.•.•.• 

Limf'stooe .... .... .. . . ...... . 
Lithographic Stolle . ..... . 
Minemls ..•............... , 
Mangl1nese .. . ..........• _ .. . 
Nickel ....................... . 
Pho~pha.te Rock ......... . 
Precious Stones ... ..... . . 
Silver ....................... . 
Shtte ..... .. .. ........ ... . .. . . 
Shtt.lp ....................... . 
Scheelite ............... .... . . 
Tin .............. .. .. ... ...... . 
Wolfram . .. ... " ........... . 
Zillc-Leu.d ... .. .. .. ..... ... . . 
Mttehinery Sites .... .. .. 
'\1ining Ea8ements .... .. 
Dredg illg Claims ...... ". 
Water Hig hts ............. . 

3 
I 
I 
I 

29 
108 
87 
II 

5 
1 

168 
I 
2 
6 
I 

93 
6 

ItI 
1 

743 
2 
I 

~2 
9:! 
47 

550 
1--

200-2 

No. 17. 

2'210 

2210 

Acres. 
240 

10 
40 
80 

7094 
5500 
1265 
527 
403 

97 
12,625 

63 
100 
78 
00 

5527 
1297 
1699 

80 
16,549 

98 
40 

129 
464 
712 

1022 

!l5,819 

I?ET7 RN showing tJu~ AIJf!rng~ Number of Miners emplo!Jed 
durinq tlte Year ending 31st December, 1909. 

Northern and Southern Division .... . . 
N orth- Eustern Di vision ... ........ .... .. . 
EHstern Division .......................... . 
N orth- Wefootern Di vi sion ............... . 
\V f>Jl ter ll Di vision . ......... .............. . 

Europeans. 

731 
630 
463 
577 

3548 

5949 

Chin68e. 

75 
30 

105 

.. 
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No. 18. 
RETURN &howing the Number and Area of Lease8 held undpr "The Mining Act," in fnrce on aOt!t June in Year .• 1902 and 

1903, and on 31st December, 1903, 1904, 1905, 1906, 1901, 1908, and 1909. 

tn force on 1 n force Oil In 1"",." "n ,.,I, In fo". on ~ ~o~CO on In fm'co on ,.,[ [n furce on In force on In force on 

Natw'e of 
30th J una, 30th Jun e, 31 st Dl:lcembcl',31st Decembel',:\ l ,st December, 31st Decemb8l', 31st Dec .• Slst Dec., 31st June. 

190-2. 19U3. l!)O~. 1904, 1905. 1906. 1907 . 1908. 1909 
Lease. 

No. Arl 'H. No. Area. No. Area. No. Area. No. Are,.. No. 1 Area. No. Area, No. Area. No. Area. 
- - - ----- -- --- -- ---------

Acres. ACI'ol'. Acres . Acres. Acres. Acres. Acres. Acres. Acres. 
For Minentls,l063 45,399 950 ·W,OIi~ 826 33,325 868 33,82,1 944 34,:i2b 1307 4!l,036 1844 05,041 1269 44,099 1143 41,637 

Silver, 'fin, --&c. 
For COtlI, 52 7819 66 

S lttte, 
10,767 54 9119 47 7546 45 7185 35 6025 45 7962 45 8745 51 10,590 

Shale, &c. 
For Gold 425 4166 310 3117 243 2505 222 2268 W5 2087 iG7 1836 222 2671 111 1344 87 1265 
Drooging - - - - 15 124 29 469 51 1196 91

1 

2027 79 1494 64 916 47 il2 
Clttims 

Mining - - - - a4 225 39 234 45 282 471 298 75 436 88 453 92 464 
Easemmlt.s 

Machinery I - -

I 
--

1.;141 

- -I -- - - - - - - - 33 133 32 129 
Sites 

Water-righs I :.1001 11 ;91 2gB 281 ~lu i:,~6UI 346 141::15 251 147i 3m 1606 

I 
400 1!)78 511 1003 & 55'1 IO~2& 

i\1 ini'rul :il ui( 'e- I "Iuice- I J'!lui ee- s luice- sluice- ::!Iuice- 2000 2210 
and Gold

j 
I head ", 

I 
hettds 

I 
heads 

I 
hflttd ~ I heads heads heads sluice- !l iui('e-

I heads heu.ds 
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No. 19. 
RETURN Ihowing the A71luunt8 paid in DivwenrU by Mini.ng -. 

Companiu during the Year l!1IdinQ 31st Decemher, 1909. 

Mines. Dividends. 

£ s. d. 

g~~rr ... ::::::::::::::::::::::::::::: ::: 315,000 0 0 <t' 
... 

Tin ........................ .. ............ 68,5R7 0 0 
Silver ...... .... .......................... 1 5634 0 0 
COtLl. .•.•. •••.•....• .. •••••..• •.•••....••. 1812 0 0 

TOTAL •• ••••••••• •••.••• 1 

------
£391,033 0 0 

No. 20. 
RE'ruRN I.hOlr.ing the total Amount of Rm!s, Fees, ~c., recei1,ed 

by tile Mines Department durmg the Year endmg 31sl December, 
1909. 

Heu.d of Revenue. Amount. 

£ ,. d. 
Rem of Auriferous ttnd Mineral Lttnd .. ........... .. 21,128 5 7 
Fees, ditto ditto ... ... ................. ... ................ 1675 15 10 
Survey Fees ...... ... ..............................• ..... 4886 14 1 

-------
TOTA.L •••.•• ..... . ...... •. •• .••••.•.••••••• . £27,690 15 6 

" 
No. 21. 

RETURN showing the Mining Companies rf'gilllf'red 
Year ending 31st Decemher, 1909. 

du.ring fltf 

N umber of Companies. Capital. ~ 

9 £25,700 

In addition to the a.bove, 15 Agents for Foreign Companies ond 
1 Syndicates, under 60 Vict. No. 51, were registered. 

1-
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No. 22. 

RETURN 8howing Quantity and Value of Mineral! and M"tal,. 
raiud in 7 aamania from 1880 to 1009 inclusive. 

Mineral or Metal. 

Gold . 
Silvf'r-If"ud I)re ...... ....• ......... 
Blister Copper ............. " ..... . 
COPllt'r Matte .... .... . 
Copper Hna Cc)pper Ore ... ..... . 
Tin ......... ........ ....•............. 
Iron Ore . ....................... . . 
Coal ..............•••••............. 
\\' olfru.m .......................... . 
Bismutb ... .... ................... . 
Asbestos ........................... . 
Unenumerated prior to 1894 .. . 

Total .............. . 

Quantity. 

1,632,538 . 566 ozs. 
747,761 '5 tons. 
]03.561 " 

6:!27 ,. 
30,786'S " 
98,547'4 " 
42,762 " 

1,119,387' 75 " 
1~8'35 0' 
10'925 " 

374-5 " 

Value. 

£ 
6,463,354 
4,R78,251 
8,358.249 

133,736 
490,533 

9,428,926 
25,701 

958,309 
14,383 
2.308 

521 
31,988 

£30,586 ,2590 



No. 23. 

CVMPA R ATIV E Stalrment f!f Revf'1wc /rom Milte'~J /,(Jinrl nent,~, Fee.~, g-c. (exclusive oj SUl've,1f Feu). 
paid to the J'reftsury /01' tlte Yl'ftrs f'1lding 30th Jllne, from 1881 to 1903, and jor Six months ending 3bf 
December, 1903, and/or the Years ending 31st D ecember, 1904, 1905, 1906, 1907, 1908, and lOOP. 

Year. 

1881.. .. . .... J 
1882 ........................ . .. . 
1883 ........................ •• ... 
1884 ....... . .••... 

:~:················· ········ ···· I 1887 ..................... . ..... . 
1888 .................... .. ..... . 
1889 ..... ..... ....... .. •.•. ...... 
1890 ................... .. ...... . . 
] 891..... . .. •. ....... 
1892....... . ............... . 
1 8~.. . ... . ............ . 
1894 ............................ . 
11:-:95 ....•.....•••.•............. • 

AmOUIlt. 

£ s. t1. 
20,936 5 5 
23,077 1 9 
15,439 14 5 

6981 11 10 
11,070 5 7 
12,523 10 4 
14,611 11 5 
23,502 8 .J 
17,254 9 U 
26,955 4 9 
37,829 16 5 
17,568 18 4 
16,971 9 2 
16,732 7 7 
15,323 1 9 

YetU', 

Isn6 ........•........... 1 

1887 .. . .... .. ... .... .......... . 
IH98 .......•... ............. 
1890.. . .... ................ . 
19uO .........•••. .. . 
1901. ...... . ................... . 
1! 10:! .................. .......... .. 
1903 .............. ............. . 
1903, 1 July to31 Dec ... .. 
1904. , Jail. to Dec .. 
1905 ............... . ............ . 
1900 
)907 
1908. 
1909 

A mount . 

£ 8. d. 
20,901 13 2 
25,631 0 3 
33,G61 13 9 
24,696 10 5 
28,380 II 10 
21,569 5 2 
19,471 0 1 
17,776 1-1 3 
14,758 17 1 
16,631 8 2 
20,208 17 u 
24.,136 12 5 
24,794 7 7 
20,till 3 0 
22,804 I 5 

The above ~tafl'mfmt dol'S 1I0t ilH'ludp ~taHlp J)utic~ upon Transfer of Leases and Hegistratioll ot' Corn­
pltnie~J lIor thf' Tux ]la~· ttLle UP01! Di\'idcntl.~, frOlIl which f'o urces large SlIlllS are derived. 

.0> 
0 



REPORT OF THE MOUNT OAMERON WATER-RACE 
BOARD FOR THE YEAR ENDING 31sT DECEMBER, 
1909. 

::SIR, 
9th May, 1910. 

\VE have the honour to submit the report 
the year ending 31st December, 1909. 

of the Board for 

Repairs.-'l'he only repairs done have been those made by 
the Manager and Channel-keepers, and paid for ou t of the 
'revenue r eceived from the sale of water. 

The laying of No.5 syp-hon was completed in April , and is 
working very satisfactonly. No further construction work 
was done during the year. 

Flumings.- There still remain 11 flumings to be replaced 
by earth and rock cuttings and embankments, and as the 
mODey for this wor"k was provided during the last ses.sion of 
Parliament, t he Board hopes to be able to put the work in 
hand very shortly. 

Syphons.- The new syphons, Nos. 4 and 5,., are giving satis­
faction, and it is antlCiJ!ated that the rour syphons still 
remaining to be done WIll be put in hand and completed 
before the end of the current year. When the syphons and 
tlumings are renewed the race will be in thorough repair, and 
the upkeep will be very considerably reduced, and the revenue 
to be paid to the Sinking Fund annually will be correspond­
.; ngly increased. 

The revenue amOWIted to £409 16s. 8d., being a £1ecrense of 
£239 9s. 11£1. as compared with the pre\,iOllS year. 

StatistiC6 for tbe year are as fol1ows:-

Average per week of claims supplied, 
Greatest number supplied in anyone 
Total number of heads supplied-

Under fixed or cash scale 
Under royalty or credit scale ... 

'l'otal ..... 

11. 
week. 16. 

ISo! 
2112, 

2998! 

'I'i n arc raised for the year: - Royalty sca le, 16 tons 
15 cwt. 1 qr. 7 lb. ; fixed scale, 3 tons 4 cwt. 2 lb.; 
total, 19 tons 19 cwt. 3 qr. 7 lb. 

Average numoor of men employed per week , 19. 
Total receipts for the year: - Water sold, fixed soale, 

£60 14s. 9<1. j water sold. royalty scale).. £349 Is. 11d.; 
other receipts, nil; total , £409 1&. !:Sd. 

----
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E.cpend ihl re.- Cost of maintenance and management:_ 
£ s. d. £ s. d. 

Salary and wages .. . 
Repairs to race ........ . 
Repairs to syphon-pipes 
Repairs to :Burnings ... 
'I'ravelling expenses 
Stores and tools ... . . . 
Stationery and printing 
lnsur-anee 

489 4 0 
24 16 0 
12 0 0 
21 19 2 
36 1 0 

1 13 2 
478 
360 

No. 6 syphon (7 Edw. VII. No. 31) 
593 7 () 

3372 8 11 

£3965 15 11 

Moiety of I'en ts of mineral land f'.erved by the race­
paid to Public De bts Sinking Fund for the year 
ending 30th June, 1909, £22. 

W. H. WALLACE ... Chairman. 
W. H. TWELVETJ<EE8, I 
E, L, HALL Members of 
.JOHN SIMPSON , \' the Board. 
SAMUEL HAWKES. 

~, 



MINE MANAGERS' EiXAMINATION. 

~OBt 1909. 

SUBlECT- MINUiG. 

1. Give various dimeW3ioll8 of a shaft to contain 14-iDch single 
Cornish pumpJ two cage compartmenta, and ladderway 
with sketch 01 timbering you would recommend. 

2. Give a description of the pit-work of a Cornish pump fOI 
. sinking to a de,Pth of 700 feet the maximum flow of 

water being estimated at 17,(0) gals. per hour. Give 
sketcoos of details and your reasons for adopting any 
particular design. 

8. A quartz lode dip about 80° varies from 6 inohes to 3 feet 
wide in easy working but fair standing ground. At what 
distances wouldldU place levels apart, and what system 

:- of .toping woul you adopt ? 
4. DelK:ribe and give sketch of what you consider the best 

cage-bearers for use underground at the plats and at 
ore-iandioIJ at surface. 

5. A large lentlcular ore body has to be sooped j timber is 
raquired. Describe what system or systems you would 
u .... 

6. Give a sketch of self-dumping skip, and of all safety appli­
anoea you would attach to It if uSed for raising men from 
a mine. 

7. What .are the requirements of a. suitable machine drill for 
stopingP Describe the latest forms. 

S. A large rectangular shaft has to be sunk through drift 
containing much water. How would you proceed? 

9. In question 8, what description of pumps would you 
employ, and how would you arrange them? 

10. In workmg an open cut, under what conditions would you 
use machine drills? What alternative methods for 
boring boles might you adopt? Describe the tools in 
each case. 

11. Make a detailed sketch of hydraulic nozzle for working 
with 8_ pressure of 400 or 500 feet, and discharging from 
10 to 30 sluioe--heads. 

12. MAke a sketch of a steel poppet--heads for a shaft through 
'which 500 to 600 tons have to be wound in eight houTS, 
jiitiving approximate dimensions where you can. 

SUBJECT-ORE-DRESSING AND SAMPLING. 

1. Qiv., 8 fu ll description of a small cyanide plant for the 
treatment of 40 tons per day of sand from a battery­
time of treatment, 60 hours. 

'2. 'Vhat samples would you take in a gold mill to determine 
your extraction results, with a view to bettering thf> 
same? 

3. Describe in detail a silver-lead concentrating plant you 
have seen, and point out how you consider same could 
be improved and the financial result of such alterations. 



4. Describe the different kinds of jigs, and explain t he theory 
of concentration by them. 

5. Give a hIstory of the evolution of the table of the Wilfley 
type illustrated by sketches. 

6. _4. tin {ode, vary ing in width from n few inches to 3 t~t~ 
has been developed by about 3000 feet of adits CODllectea 

by n ses. The bulk of the lode ap~ars to be nearly 
barre ll , but it contains occasional rich bunches of ore . 
How would you arrive at its average value? 

SUBJEC'I'-SURFAOE WORK. 

1. Work out the brake horse-power you would expect to obtain 
from a two-crank double-aeting compound surface-con­
densing steam en~ine. having cylinders 13! and 27 inches. 
in diameter , by I i> inches stroke, m aking 250 revolutions 
per minute, supplied with steam at n pressure of 100 
100. by t he gauge, and cutting off at f-fitroke. 

2. What weight o f steam should t he abovementioned engine 
consume per hour under the conditions stated ? 

S. What size Lancashire boiler would be necessary to suPpll 
the abovementioned engine? 

4. How much cooling surface would be nece.ssary in the con­
denser if the water-supply is at 60 degrees Fah. ? 

5. Calculate t he amount of circulating water that would be­
required per hour, supposing t he steam to enter con­
denser at 3 lbs. absolute, and be condensed to water at 
120 degrees Fah. ; circulating water to enter at 00 
and discharge at 100 degrees F ah. 

6. Give sketch designs of a self-acting tram to take 2 tons 
per t rip on a grade of 1 in 1O~ length 500 ynrrls. 
Assuming your own coefficients of fnction, shew t hat the 
t ram will act. 

7. Give sketches of the various kinds of points and crossings. 
used for mining tram-lines i also a crossing for a thre&­
rail self-acting tram. 

8 . How would you arrange to stack tailings from a mill on a 
fiat. site? 

9. What d o you llflderstaJld by the terms velocity head . entry 
head , 811d friction head. and shew how to calculate each 
in a water-main? 

10. How would YOIl calcula.tE' the loss of hf>nd in a compressed 
air-ma in of considNahl+> !f> lllZth" 

SllBJECTS- AnlTH),IF;TlC. 1IIENS URATION. AND ~hNlNO A CColUNTB .. 

1. Simplify-

,1, of 6H of 24\& - 4ta X 3U -+ 3H 
8 7 X 4!, U X bU ; 4t~ '5 X 5M -+- 14-U 

2. Find the ci rcumference of a wheel whose diameter is 4 feet 
8 inches. How many times will it turn round in lOt 
miles? 

3. A dividend of Is. 3d. ~r share in a company of 37.75Qo 
sha res is declared. What is the amount to be divided ? 

4. Find the cost of painting a surface (1) 19 feet 6 inches by 
83 feet 4 inches, at ls. 6d. a square foot i (2) 25 feet 
8 inches long and 16 feet 9 incheEi wide, at 2s. l otd . a.: 
square yard. 

-

;. 
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5. Find the 006t of making a rond 110 yards in length and 
18 feet wide, the soil being first excavated to the deVth 
of 1 foot at a cost of Is. per cubic yard, rubble betng 
then laid 8 Inches deep at Is . per cubic yard, and gravel 
placed on t he top 9 inches thick at 28. 6d. per cubic 
yard. 

6. Describe the books and form of accounts which you can ... 
sider desi1'1lble for controlling the receipts and distribu­
tion of stores 

7. Name, describe, and give illustrations of the nccounts and 
statistical returns which a mining manager might be 
expected to send in monthly to tb(> bead office. 

l. 

2. 
3. 

4. 

.j , 

6. 

SUBJEO'l' - rtUNlNO GEOLOGY. 

Explain th~ terms sill, dyke, fault, unconformity . cementa­
tion, metamorphism , metasomatism. 

Describe the saddle-reef formations of Bendigo. 
Describe the faulting of some vein with which you are 

familiar, and all the observations and calculations you 
would make in such a. case to pick up the continuation 
of the vein. 

What do you consider the most proba.ble theory of t he 
origin of metallic veins? Apply It to explain the deposi­
tion of quartz and metallic sulphides. 

Account for the occurrence of gossan, and generally defl.cribe 
the change6 an auriferous copper ore has undergone in 
its formation, shewing the redistribution of values. 

A wide lode of ·copper pyrites with considerable underlie 
has been much broken by faulting . The undisturbed 
portions of the lode have been proved unpayable. 
Would you still continue the search ; if so , where and 
why? 

7. Describe the chief ores of lead, and give some of its modes 
of occurrenoe. 

SUBJECT- MINING SURVEYING . 

1. H ow would you proceed to chain a line on a steep hillside, 
only moderate accuracy being required? 

2. Describe the operatIOn of carrying levels down 8 shaft to 
fl distant face, and give field notes. 

3. Give a vertical section shewing the oonstruction of the 
theodolite below the horizontal bubbles. 

4. Explain the construction of the Vernier Construct one 
to read to the l~tb part of an inf'h 

~. Is there an, reason \1) for choosing good site-: for duing 
the adjustlTlents of colli nation and horiwntalJty of 
axis; (2) for the order in which the ndjUfO'tments ar~ 
done ? Describe both adjustments c1treful1y 

6. Give field notes of survey of nn irregular dam-sitE> of sis 
sides, shewing all important featllrM. 

7. Find the area of a n assumed seven-sided irregular figure. 
S Describe carefully how you would proooed to romputp the 

volume of ore extracted from a large quarry. 

D 
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SUBJECT- MINING LAW . 

1. What quantity of gunpowder and what quantity of hlgh 
explosive may be taken into a mine III each cs&> or 
canister? 

2. What places of refuge are required to be provided when 
sinkIng a shaft or putting up a rise in rock formation 
where blasting operations are necessary? 

3. How are cages used for raising or lowering men required 
to he equIpped? 

4. H ow It re cage.<! required to be tested? 
5. How ofwn are steam hoilers required to be (1) cleaned. 

and (2) exam ined and tested? 
6. How of tall is a mine manager required to examine the 

state of all lopes, safety appliances, or gear connected 
with the cages or shafts of a mine? 
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The followi~ Lists of Certificates granted since the inception of 
the Board of Examiners for Mining Managers' Certifi cate , are pub­
lished in accordance wi th a lesolution passed at the Int.erstate 
Conference of Boards of Examiners held in Melbourne in March, 
1906 ,~ 

SERVICE Certificates of Competency granled hy the Hoard 
ot E:raminer8. 

No. of Name. Date of 
Certificate. Certificate. 

- ----
I. 9~ Davies, Joseph 28 Sep. 1892 
2. 92 Ruffon , Gen. Domdd "l8 Sep. 1892 
3, 92 Sinclair, lieoTg'c Peaee ~8 SelJ. 1892 
4. 92 HeigbwltY, JuhIJ Felton 28 Rep. 1892 
5. 92 Irvine, Pett'r 28 Sep. 1892 
6. 93 Dlt.nit'i, Johu 29 Mar. 1"93 
7. 93 Marsbu.ll, John Henry 29 Mu.r. 1893 
8. 93 Auron, Gttbriel 29 -'hir. 1893 
9. 93 Webb, George 29 Mltr. 1893 

10. 94 Pa.yne, John Greaves 3 Apr. 1894 
1J. 94 Wesley, William Henry 3 Apr. 189" 
12. 94 Andrews, Thomlls 3 Apr. 1894 
13. 95 Biehards, Moses John 17 Apr. 1895 
14. 95 Richltrds, SteplHm Eddy 5 Nov. 1896 
15. 98 Stnbf:, Joseph Thomas 20 Jttn. 1898 
16. 98 McCrnckan, John 20 Jan. 1898 
17. 98 Heery, Luke 5 Mar. 1898 
18. 98 Curtain, Cornelius Heury 13 Apr. 1898 
19. 98 Clerk, Frf'flflrick Malcolm 14 Apr. 1898 
20. 99 Cra.ze, J ohll 25 Jan. 1899 
21. 99 Tiller, George He~nold s 17 Apr. 1899 
22. 99 Hooper, Tholllas "rtin 17 Apr. 1899 
23. 99 Vincent , ThoJlJllS 17 Apr. 1899 
24. 1900 Brown, William 9 J ltn. 1900 
25. 1900 HosewRrne, Da.vid Davey 

I 
4 Oct. 1900 

26. 1901 Buddon, William 1 Mar. 1901 
27. 19v1 Y putes, Ale'(ander 29 Apr. 1901 
28. 1902 Ireland, Mark 22 Apr. 1902 
29. 1902 Wuolcock, John 23 ~ep. 1902 
30. 1903 Powell, R.obert WiJJiam 5 May, 1903 
31. 1904 Muir, John Ja.mes 2i July, ]90( 
32. 1904 Moyle, John 5 Dec 1904 
33. 1904 Ridley , John 12 Dec. 1904 
34. 1906 Brou~h, Danid 23 Apr. 1906 
35. 1906 ijirre 1, Samuel 2::\ Apr. 1906 
36. 1906 Barker, George 24 July , 1906 
37. 1907 Wisch, John G. A. 6 Nov. 1907 
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CERTIFICATES of Comppfency qrantl'd by th~ Board of 
Exalflinl'1"~. 

No. of Cer- Name. 
nate of Clas!! of 

tificate. Cel'tificate. Ct-'I'tificate. 

-- -- ---- ------
I. 92 Dunstan, A ifi-efi John 28 St'p. 1892 First clasl'l 
2. 92 Ekhorg, Benjamin Pher- 28 Sep. 189'! Second class 

!Ion 
3. 92 Hill, Charles 28 Sep. 1892 :;peonu clas., 
4. 92 Booth, John Hobert 28 Sep. 18~)2 ~econd class 
5. 92 Stapleton, Michael 28 S~p. U:s92 Second class 
6. 92 Lewis, Philip 28 Sep. 1892 Second c lass 
7. 92 Hanlon, Christopher 28 Sep. Itl92 Seeond clasl'l 
8. 92 \VilJiams, Lu ke 28 Sep. 1892 Second chlss 
9. 92 Mamndrew, Harold 28 Sep. 1892 First cluss 

10. 92 Ranis, \Villiam 28 Sep. 1~92 First clas!!I 
11. 93 Stapleton, Michael 29 Mar. 1893 First class 
12. 93 Hanlon, Christopher 29 "Mttr. 1893 Fir:;;t class 
13. 93 Potier, Josf'ph Matthew 29 i\'lar. 1893 First class 
14. 93 Hildr.r, ,\ Ifred 29 Mar. 18$13 Second class 
15. 93 Matthews, P Ater 29 Mar. 1893 Seconti class 
16. 93 Richards, StepheH 6 Sep. 1893 'First class 
Ii. 94 Brain, .-\ Uf~till Lionel 3 Apr. 1894 First class 

BenlJet 
18. 94 Thorl'f', Walter 3 Apr. 1t394 Second cla,1<s 
19 9;) 'Viliillms, Luke 17 Apr. 1895 First class 
20. 96 Levings, Jose ph Henry 61\'iay,1896 First class 
21. 99 Goorlall, Thomas Charles 14 Apr. 1899 Second das", 
22. 1900 Schloe~ser, Robert 191\1II.y,19oo First cla~s 
23. 1900 :\"icholls, Charles Berres- 19 May,1900 First dttss 

ford 
24. 1900 Sale, Willia.m Rob(~ rt 19 ;\1ay.1900 Second class 
25. 1900 Williams, Hi cha rd 19 \lay,1900 Sf>cond class 
26 1900 l\'I(:Peakp, John I Aug. 19041 First eitlSS 
27. 1901 Sawyer, Ba:-:il 20 Feu. 180 1 Fil'St clas~ 
28. 1902 Pro\'i~, Johll :!2 Apr. 1902 Fir."t cltti's 
29. 1902 Bird, Hobl1rt Chi sholm 22 Apr. 191 12 SI-'cond class 
30. 1902 Bri~g8, Willittm AlbArt 2_ Apr. 1902 S"coud claM 

Jo n 
31. 1902 Btlrtlett, Williltm !I enry 22 Apr. 19112 SecolJd class 
32. 1902 Phcenix, 'Villiam 22 Apr. 1902, Second class 
33. 1902 W ri~ht, H erLert E. 22 Apr. 1902 St-'Cond class 
34. 1902 Craze, John 30 A p'. 1902[ '''''c ud cia" 
35. 1903 Wu.llf'r, Richard Fitz- 51\'1u.y,1903 First cla~s 

l1rthur 
36. 1903 Brickhill, Ht:'ctor GordolJ 5 :\'IHy,1903 First class 
37. 1H03 Barker, Rt'ginald Fredk. 5 Mtly,1903 First cial'ls 
38. 1903 Vincent, TIIOIlHlS Henry 5 .Mtly,1903, First class 
39. 1903 Crittendoll , James Henry 5 May ,1903

1 
First class 

40. 1903 Westoll, Eustu.ce Moriarty 12 Aug. 190:]1 First cla~~ 
41. 1903 Chtrk, Lindesay Colin 31 Aug. 1903 Firl'lt cia:'." 

" 
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CERT! FICA? ES nj Competency-eontinued. 

No. uf Cer- Name. Date of Class of 
tiBeate. Certificate. Certificate. 

----- - --
42. 1904 Martin, Rdward Plltnck 17 Peb. 1904 First cla-s8 
43. 1904 Herman, Hyman 29 Apr. 1904 Pi rst cla~s 
44. 1904 Murray, Russell Mervyn 29 Apr. 1904 First class 
45. 1904 More, Geor~e Allan 14 Oct. 1904 Fir,!l;t clas~ 
46. 1905 Beumish, '\ illi:un Abra- 3 Jan. 1905 First Cl1t.88 . 

ham 
47. 1905 Andrews, Thomas J. I May.1905 Se...:ond cltl.ss 
4~. 1905 Hitchcock, William E. 1 May, 1905 First class 
49. 1905 Smith, George Oliver 18 Juiy.1905 First c lass 
50. 1906 Rockett, Hildreth Peyton 23 A IJr. 1906 Second Ch"iS 
51. loon Hales, Richu.rd Chilman 23 Apr. 1906 Second class 
52. 1906 Debt(nham Art'lur John 28 June,1906 First class 
53. 1906 Coote, Charles Edward 18 Oct. 1906 First clu.ss 
54. 1907 1\'1 arks, Oscar Sidney 8 :\1ar.1907 First class 
55. 1907 Phelttn, Bernard Fredk. 23 Apr. 1907 Second c la.ss 
56. 1907 Moline, Arthur 

PritchtLrd 
Howard 23 Apr. 1907 First class 

57. 1907 Macartney, Ross Kenneth 23 Apr. 1907 First class 
58. 1907 Williams, Thomas James 8 May,1907 First class 
59. 1908 Hooke, Arthur Warller 18 Mar. 1908 First class 
60. 1908 Adams, Oliver Linley 25 Apr. 1908 First cJa~s 
61. 1908 Seal, Leonard Presley 19 Nov. 1908 First class 
62. 1909 'Vatt, William Sha.nd 20 Apr. 1909 First class 
63. 1909 M'Intyre, William Kever-

all 
20 Apr. 1909 Firs t class, 

64. 1909 Bruschle, Conrad C. 8 May,1909 Second class 
65. 1909 Reid, 'Witliam DRllie l 30 JUlle,1009 First class 
66. 1909 Brook, Reginald H. T. 5 A ug.,1909 First class 

CO/,Ll BUY Certificate/< t.if Compett'/Icy gran it,d by Board 01 
ExamillN"s. 

No. of 
Certificate. 

I. 92 

2. 1907 

3. 1907 

Nallle. Date of 
Certificate. 

Cla iu;. of 
Certificate. 

--------------
Brain, Austin Lionel Bell- 288ep. 1902 First class 

net 
Wallace, Archibnld Ctt.mp- 23 Apr. 1907 Second cla.ss 

bell 
Willialll~, Thomas James 8 Mu.y,1907 First class 
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SIR, 

GEOLOGICAL SURVEY OF TASMANIA. 

REPORT OF THE GOVERNMENT GEOLOGIST. 

Geological Survey Office 
Launoeston, 23rd l\larch, 1910. 

I HAVE the hOllour to submit my report for the year ending 
31st December, 1909. 

During the year I have made the following examinations:-
1. The country between ~yenna and the Gordon River. 
2. The coalfield at Bona Vista, near Avoca. 
3. Some gold quartz reefs near Gladstone. 
4. The Zeehan mineral field (in conjunction with the 

Assistant Government Geologist). 
1tIr. L. K. Ward, B.A., D.E., A86istallt Government Geolo­

gist , has been engaged on the following work during the 
year:-

1. Completion of Bulletin No.6 on the Tinfield of North 
Dundas. 

2. Exploration of the Loddon River Valley. Calder's Pass, 
and the Jane River Basin . 

3. Examination of the Zeehan Field (in conjunction with 
myself). 

Mr. Ward's annUAl re,Port is attached hereto. 
The following bulletins have been published during the 

year:~ 

No.5. Gwm's Plains, Alma, and other Mining Fields, 
North.West Coast, by W. H. Twelvctrees. 

No.6. The 'l'infield of North Dundaa, by L. Keith Ward. 
No.7. Goological Examination of the Zeehan Fie ld , by W. 

H. Twelvetrees and L. Keith Ward. 

IVeliter-n Ezplo1·ution. 
The geological exploration of the western ooulltry bega.n in 

1908 under the parliamentary vote was continued last year 
through the months of February and March. I proceeded from 
Tyennn round the south of Mt. Mueller, across the head of 
the Florentine Rive~ north of ?tit. Wedge, through McPart­
land's P ass and the Hermit Valley , finishing at a point on the 
Gordon River a. little above the mouth of the Serpentine River, 
and' 52 miles from the Tyenna po6~ffice. I left Glenora. witli 
Rly exploring pa.rty on the 30th J anua.ry, and returned there 
011 the 2nd April. 

Mr. L. K. Ward took a. party from Gormanston across the 
Franklin River to the northern extremity of the Prince of' 
Wales Range, and down the Jane River as far as the mouth of 
the Acheron. He left Gormanston on the 18th February, and 
returned to Laullceston on the 17th April. 

Our full reports on the country examined, together with 
topographical and geological maps, were published in the 
report of the ~partmeDt of Lands and Surveys for 1908-9. 

.' 
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\Vit hout recapitulating the deta ils furnished in t hese, I ma.y be 
permitted to invite your attention to such matters as more 
particularly concern t he Department of Mines. Mr. Ward 
deals with the part iculars relating to his journey down the 
Jane j my remarks cover my own journey to t he Gordon. 

Speaking in a general sense, t he results obtained on the 
traverse of the previous year repeated themselves. After 
travelling a certa lD distance west--to be -'precise, at 28i miles 
from the end of the Tyenna-road- the P ahoozoic strata are 
left behind , and the Pre-Cambrian schists on which the for­
mer were laid down begin to appear . The button-grass country 
begins herf' and t he wild and desolate quartzitic scbist ranges 
which intersect the country oontinued to the end of D;lY 
t raverse, and from there could be seen further ,,'est as far n.s 
the eye could reach. The Archaean fundamental complex is 
a bsent; all these schists are Algonkian, and a re dominantly 
altered sandstones. The more argillaceous varieties seem to 
have been converted to sericite schists of a greenish t int. 
'J' heir material must have heen derived from still older rock­
masses, of which no exposures have been recognised in Tas­
mania, though from indications t here is reason to believe that 
they ex ist. At a ny rate, it is probable t hat the greater part 
of t he continent, the wearing down of which furnished the 
ma terial, now lies buried beneath the floor of the" Southern 
Ocean. 

The schist-ranges have a dominan t north and south trend, 
and the planes of foliation dip generally to the west. In 
places, however, connecting eMt and west ridges exist , which 
cause irregulnrity of outline and produce a oonfused net work 
of mountain ranges. 

The line of the old Gordon track, now restaked, enters 
McP artland's P aM at 31 miles from the end of the Tyenna­
road, at a height of about 1250 feet above sea-Jevel. This 
pass is about a mile long, ·and is a nnrrow gap between bold 
mountains of se ricitil' and 9uartzitic SC".hist. It is slightly 
sinuous. but iUi mean di rectlOn is westerly, and at its west 
end it opens into th€' H ermit Valley. This is a long swampy 
plain intersected by creeks and covered with· button-grass. On 
aU sides are craggy schist mounta ins. McPartland 's Pass is a 
divide separating the tributaries of the \Vedge River from 
t hose of the Serpentine. From the Hermit Valley one descends 
westward into the broad marshy plain through which the River 
Serpentine meanders in i'OO course from Lake Pedder. On its 
western s ide is t he majestic schist wall of the Frankland 
Range. From here I struck north to the Gordon, t hrough 
button-grass valleys flanked by schist hills , and reached t he 
river at about 900 feet above sea-level. A narrow fringe of 
gum and manuka forms the river bank. The stream is about 
170 feet wide. There is a ford 3 chains below where the track 
joins the river , but I found t he river swollen after rains and 
not fordable . 

From tbe prospectors ~oint of view J t his monotonous schist 
country is very unpromIsing. The only spot where I saw 
any mineral in it was about a mile east of McPartland's 
Pass. Some soft greenish sericitic schist is ex:~ along the 
track near the 3O-mile. It contains a few vellliete of quartz 
carrying scattered crystals of pyrite. No formation· is present, 
and the occurrence doce not seem to be connected with any-
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thin~ which suggests nn ore deposit. South of this, in McPart­
la.nd s Plain, is some slate or argillaceous schist, which bas been 
examined fruitlessly. 

Between the 40- and the 41-mile peg on the track north to 
the Gordon, after leaving a belt of timber, the open oountry 
is entered oy a sideling above a. low flood-plain on the east. 
The sideling cuts tbrough a soft formation of brownish oxidised 
schist, which possibly might be worth trenching upon, but I 
could see no mineral in it. 

A piece of actinolitic schist was collected by Mr. R. Marriott, 
Jun.) on his track south of the Gordon, west of the Wedge 
River. 

Unless some exposure of igneous rock or mineralised fonn(\.­
tioD or mineral veins can be found in this scbist area , I must 
regard the outlook as not at all enoouraging. Along; the line 
of route certainly there is Dot much chanCe of anythmg being 
found. It is possible, however t that searoh in the unexplored 
localities ma.y result in t he discovery of granitoid exposures 
or veins which might put a better complexion on affairS. 

Very little is known of the country west of the Wilmot 
and Frankland Ranges. Granite, however. has been reported 
from the Wanderer River, quartz tourmaline from near 
Moore's LQok-out, and oopper ore from the coast-line. There 
would seem, therefore, to be indications of mineral in that 
part of the country needing to be followed up. The best wa.y 
of aprroaching the district would be from the Gordon or from 
Birch s Inlet at the south end of Macquarie Harbour. 1', n. 
Moore's old track goes through the coun try. but no exploration 
bas been carried out, and that part of the island may be sa id 
to remain as hitherto, t erra incognita. This area inclucle6 the 
southern prolongation of the Lyell metalliferous zone, and its 
exploration may be considered as urgent. 

So far. my remarks have had reference to the Pre-Cambl'ian 
schist a rea . J~ast, however, of thp 28:l-mile my expedition 
passed through country compooed of Palooo7.oic strata. tJetween 
Tyenna and the south end of Mt. Muelle r the lower Permo­
Carbon.iferous gl'its and conglomerates prevail. 'fhe mudstone 
or argillaceous conglomerate contains pebbles of quartzite, 
sandstone

j 
schist, and hornblendicquartz pOl'phyr,Y. This por_ 

phyry be ongs to the porphyroid and porphyrite se ries of 
Dundas and the north-west, and stones of it arp very ('ommon 
in the Permo-Carboniferous conglomerate of the south and 
centre of the island, They are released from this conglomerate 
by denudation, and are met with in the river shingle of the 
Gordon and the tributaries of t he Derwent. Their presence 
has given rise to abortive gold·mining under a misconception 
of their origin and significance. 

'Ve found that Mt Mueller, 'Mt. Anne, and Mt. Wedge He 
capped with crowns of columnar diabase. On l\1t, :Mu('lI C'r 
thiS rock is flanked by P ermo-Carboniferous strata.; at Mt. 
Anne it apparently rests on Cambrian quartzite; and at M t. 
Wedge probably the same, but the sides of the latter moun tain 
are so thickly clothed with timber that the formati9ns nre 
difficult to del imit. The general level at which the diabase 
appears suggests its former ex istence as a continuous si ll. 

West of the west fork of the Upper Styx the track passes 
through a plain of sandy soil carrying numerous lnrge boul­
ders (rounded' and angular) of sandstone, diabase , and silicified 
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.c::onglome l'ute. They ar~ scattered irregularly o\'er the surface, 
and their distribution has no a.pparent connection with any 

'Oxisting drainage channels. They are probably moraine 
material of a Pleistocene glacier which descended from the 
,I'estern or south-western face of Mt. Muener. 

In the same plane boulders of limonite are abundant. About 
t OO feet north of the track is a tl'ench which was opened by 
the Gn~at " rester n Railway Company for a length of 40 feet 
ano to a depth of 6 feet, sh= concretionary limonite in 

.. yellow .sand. The iron ore ex is not very pure. South-
west of the track at this point a knoll of limonite boulders 
is seen, and this has rather the appearance of a lode outcrop, 
but when carefully examined it is observed to contain patches 
of sU lid and soft sandstone. !\ear the k.noll are water-worn 
boulders of similar sandstone, 'l'he ore is doubtless bog-il"Oll 
ore derosited in thiJ; old lake basin the waters of which 
dra inpr into the valley of the Upper \Veld . Further west in 
the myrtle forest the Great Western Railway Company 's pro­
spectinjl, party also d,'ove an adit south-east from the pack­
track for about a chain across ferruginous chooolate-ooloured 
slate with a view of coming underneath gossanous boulders 
strewn over the surface. I think that most of the iron blows 
in this part of t he country are not indications of lodes, but 
are merely deposits of lake iron ore. 

At the creek beyond this ad it the track enters upon lime­
stone count.·y, and the latter continues for a couple of miles 
until button-grass land is reached, when a. white crystalline 
sandstone is met with, again changing to limestone as the 
junction with the Port Davey track is approached, Beyond 
this Cambrian conglomerate and quartzIte continue across 
the UplX!1' Florentine and along t he northern base of Mt. 
Wedge, till the Pre-Cambrian schist area is reached. 

Along the whole of this t.-averse there were only two points 
where r saw ignoous rocks at all capable of being related to 
possible ore deposits. 

At the ~"'ourteen-mile Creek, by proceeding across country 
to the south of the track for about 4 miles, an exposure of 
serpentine may be seen in the Styx River. TIle ranges between 
the track and the river are composed of coJlglomerate, which 
seems to be of Permo-Carboniferous age, 'rhe Styx flows calSt 
O\'el' the serpentine rock, which .-is€6 into low cliffs on the river 
bank_ This rock was discovered here by the Clark Bros . neRrly 
three years ago. On the south side of the river the serpen­
tine extends to the Jubilee Range, which forms the divide 
between the Sty'x and Weld Rivers, 

'1'he rock is dEnse. lig,ht-green in colour, and contains dis­
seminated grains of chromite. It is entirely serpentinised. 

We know that· serpentine is very generaliy associated with 
granite in Tasmania, and henee Its occurrence in the Styx 
explains the reports of granite having been found in the same 
river. Loose bOulders of the latter rock have been recognised 
in the stream. but there was always the possibility that these 
had been derived from the disintegration of the Permo-Car­
boniferous conglomerate, which certainly contains stones of 
granite. 

It follows that some granite WftS exposed already during the 
P ermo-Carboniferous period, and we may expect to see this 
rock in many places where the sed iments of that period have 
been removed by denudation. 
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'Ihe gabbro-granite rocks in T asmania are genetically asso­
ciated with ore deposits, and we may legitimately search for 
metalliferous \'eins in strata that m(,6Y have been intruded by 
these eruptives. The older strata (Cambrian ?) in t hi s J!8rt 
at t he is land will doubtlesS be found to enclose such veins . This 
assumption is supported by the known existence of lead and 
copper ore lodes at· t he base of the N eedles (Humbold t Mine) 
and the pr0i5pect6 of gold which are yielded by creeks in this 
dIstrict. Supposing that we could remove the Permo-Car­
bonife rous conglomerate covering1 t he underlying strata would 
come to view, and we should probably see them traversed here 
and there by gold-quartz re~ f8. 

Another occurrence of serpentine was met with on the track 
a mile beyond the Florentine River, a.t t he edge of the great 
myrtle forest of the Sa-wback Range. On the south side of 
the path boulders are seen partly buried in t he surface soi l. 
'l'he rock is dark~green in colour , and has an imperfect schist­
osity due to the gliding planes common in serpent ine . Grains 
of chl'Omite are di sseminated through its mass. It forms a 
belt of unknown Si7.e, bearing apparently in the direction of 
Cleal' Hi ll. Here aga in it is probable t hat minera l lodes 
exist somewhere in the ne ighbourhood. At t his point t here 
is no P ermo-Carboniferous conglomerate to obstruct the pro­
specrol', but t he timber is heavy, and until it is cleared off 
prospecting is almost impossible, A galena lode somewhere 
unde r Mt . Wedge is sa id to have been discovered by t he track­
cutters when the track was fi rst made to the Gordon, and t.his 
is jru;t what might be expected. 

'rhe Messrs. Clark in formed me tha t they know of ser­
penti ne north of t he Gordon on t h(' east bank of t he Boyes 
Rive r, llorth of Clea r Hill. That , too, is a place which requires 
pl'ospecting , 

Apart f!'Om th~ possibil ities, ] am afraid that there is not 
much likelihood of any other t han sporad ic occurrencf'S of ore 
being found in the cOllntl',\" traversed b~' the Gordon trne-k. 
At the sa me time, the country st ill fnrthel' west, \'iz .. beyond 
t he Wilmot a nd F,'anklin R nllges, as wpil ns thnt along the 
trnck to POl't Da\"{~y, remain';. unexamined, and can not be 
condemned beforehand. 

B Olla Vista Coal Seams. 
The extension of coni scams nearer to Conara than t.hose now 

beiw! workl~t1 along the Fingal railway-line has long hee/l 
antil'ipat('d , Di'icQ\'C'ries in t he St. Paul 's ' "alley and nt 
Rex Hill IHive shown that the Upper Coal ) It'asurcs continuC' 
to fl ank the diabnse-c rowned ranges in the neighbourhood of 
Avoca, The m~t recent d isco\'el'Y is thnt on the Bona ' Tista 
estate, of th(> late i'll', J . ~-;, Itigney, at .. \voon; and I pn id a 
visit to it in June lnst. 

The plain of thC' South Esk ri ses north of the ri n'I' gently 
towards the hill nUlge, which runs parallel with the 1"illgaJ 
railway-l ine. From below the alluv ial drift nnd Tertiary 
basalt which border the river , the sandstones and shales of the. 
Upper Coal ) leasures emergC' and clothe the base l';lopes of t he 
hill. until they junction with the Mesozoic diabase, These 
strata flank t he hill ridge all I'oulld . and it is in these beds 
on the north side of the range t hnt a strong seam of good 
coal has been located, about. 4! miles from Avoca railwny" 
station. An ad it has been driven on the seam in a south· 
ens~ d'y direction fol' a le ngth of 40 feet. The seam is 10 feet 
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.(3 inches in thickness, and dips towards the south·eust at an 
angle of 5 degrees. It contains one main band of about 6 
inches. It is about 450 feet above the railway-line. 

Although the seam belongs to the Juraasic system, its quality 
.by analysis is excellent . The assay· sbow&-

Fixed carbon 62'00 per Cent. 
Volatile matter 24-00 per cent. 
Ash ... ... ... 12'00 per oent. 
Moisture ... ... ... ... 2'00 per cent. 

](XJ'{lO 

Sulphur, '00127 per cent . 
• Uy Mr. 'r. UOJfl, lSellcon"ll.bld 

The ash is 11 light white oue. and the coal is said not to fly 
-or clinker. In ca lorific power it shows 12,002 B.fl'.U. Mr. 
Hyman Herman, of Melbourne, who is the consulting engineer 
to the syndicate, estimates that there is coal for 30 years' 
work on an output of 50,000 tons of coal per annum. 

The GoldfieldS Diamond-drilling Company put down three 
exploratory bores on the southern side of the range, with 
the view of 8.I3('ertaining whether any seams came through to 
the south, and could be worked much nearer to the Hanleth 
.or Eastbourne railway-station than the outcrop on the other 
side of the hill. A point Qn which information is desirable is 
whether the el'llptive rock of the hill is a laccolitic mass fonn­
ing the core of the mountain , or only a sill below which the 
coal measures pass without any interrul?tion of continuity. 
The first bore was tentative in this direction, being put down 
in diu base to a depth of 100 feet. but was still in the same 
rock when it was stopped. The second bore wus put down 
in coal measure sandstone for 300 foot. and passed through 
.several small seams of coal of varying thickness, and fini shed 
in sandstone. The thinl bore, still nearer to the railway, was 
put down in sandstone for 500 feet , and at that depth passed 
through 4 feet of ooal of ~ood quality. The6e bores are about 
H mile from the main adlt. 

Instead of beginning operations on this plain, the owners 
have traced the seam round the flank of the hill, and started 
another adit (No.2) about a quarter of a mile to the north. 
This has been driven fOI" 40 feet, and s hows 10 feet of oon1. 
It is the intention of the owners to connect the mine by 
putting in a rail on the Government gauge from H nnleth, so 
that trucks may be loaded direct from the screens without a 
second handling. The owners ~rt that the coal ha-s been 
tested On the turbine steamer " Loon~ana/' on the steamship 
C< Togo," on numerous stationary engmes in Launceston . and 
on the Government railways, all with satisfactory results. 

Gold-mining at Gladstone. 
During the year T paid a visit to two points near the Glad­

tltone township , where operations were proceedinf{. These were. 
(1) a reef explored by the Dreadnought Gold Milling Syndicate; 
(2) SOUle reefs being prospected by the Gladstone Gold Pro­
specting As.sociation. The Dreadnought reef runs east and 
west, and appears to be a parallel one with the Royal Tasman 
reef. The Gladstone P.A . reefs run north-west. east, and 
north-east, and haye been sunk upon by two shafts. 
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.free gold occurs ill these reefs, and they seem worth proving 
in depth. They tlre not far from the granite-slate contact, 
and may possi bly prove to be slightly stanniferous. 

The Z eehan. Ji'iel~. 

1 spent th ree months III the spClng with the Assistant 
Geologist on the Zeehan field, III pursuance of your instruc­
tions requesting us to enquire into the occurrences of ore 
there and all facts bearing on the permanence of the mineral 
field. The s wnmarised resulte of our investigations have been 
p ublished as a. preliminary statement in Bulletin No.7 . They 
a re, in a measure, reassuring, and do not lend support to the 
pessimistic views entertained by the directors of some English 
companies operating in Zeehan. 

Geological Survey OoUections. 
I have the pleasure of acknowledging the service which you 

have been able to render to the survey by making an arrange. 
ment with the trustees of t he Victoria Museum for using 
one of the galleries of the enlarged building for the display 
of our collections of minerals and rocks. Collections of eco­
nomic ores and their a.ssociated vein types and country rocks 
will now be displayed in a. manner which will adequately 
represent our resources. Systematic collections of 'l'asmanian 
rocks will also be exhibited, and likewise a systematic oo11ec­
tion of minerals, home and foreign. Structural geology will 
be il1ustrated, and the museum exhibiUi made as educational as 
pOBSible . T ype fossils referred to in the survey publications will 
be lodged here, where they will be cared for and be per­
mane ntly safe. 'I'he managers of Tasmanian mining companies 
are invi ted to a id in t he formation of permanent exhibits by 
sending in representati ve block samples of their ores and 
lode stuff, which , if addressoo to the Victo,·ia Museum, Laun­
ceston, will travel free o n t he Goverrunent railways. The 
management of t he Oonah Compa ny is specia lly t hanked for 
the fine samples of stannite ore kindly presented. 'fhe exist­
ing collectioDfi have been transported to the museum, and we 
have already made a start wl th their arrangement . I beg 
to acknowledge, with t hanks, t he facilities offered by the 
City Council and t he enthusiastic and valuable assistance 
given by Mr. H. H. Scott. t he Curator of t he museulIl. 

By direction of the B on. the Prem.i ~r t a C?lle~tiQn of 
minera ls nnd rocks wns prepared for a vlsltmg SCIentIst from 
Italy, t he Hev. Dr. Capra . ]n addition , SQme ,·equests for 
specimens were receivf>d durin~ t he year. from officers of other 
State surveys and private indIv iduals. In some cases the dis­
tance from sources of supply makes it difficult always to 
r espond to the demands as ~ully as ooul.d be wished; but rec~­
nistng the supply of educatIOnal . materIal as a prop~r function 
of t he survey, we are now taklllg every opportuntt.~· on our 
journeys of collecting and bringing home for future usc. 
State schools here have not, as in England. began to ask for 
oollect ions of Tasmanian ores and rocks, but the time will soon 
arri ve. and it will be as well to be ready for t he de mand . 

Office. 
'J'he correspondence during the year comprised 2937 letters, 

reports. &c., in alld ou t . The office library has b~n added to 
by publications received from the Surveys and MIlles Depart-

.. 

.. 
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mentt; of othe r States a nd countries, and our bulletins hav~ 
been forwarded in return. 

At the beginning of April Mr. F. S. Grove, hav lllg com­
pleted the construct ion work on t he Mt. Cameron Water-race~ 
r eturned to the office, relieving Mr. W. D. R eid , who retired 
from the service. 

'I'he necessity of furtber offioe room has been still further 
accen t uated\ a nd I am looking forward to the autumn , when 
the two acl< itional rooms p romised by t he H OIl. the Minister 
last year may be<:ome a.vailable t hrough t he removal of the 
Technical School to its new building near the museum. The 
office at present is too crowded with material to be kept in 
prope l' order. 

After the tilJ"oo fi eld journeys st:wding next on the pro­
gl'amme, an effort will be made to make a sta rt with the new 
geological map of the is land . 'fhe drafting work necessary 
for thi s, in addition to cUlTent drafting, ,vill , however, pro­
bably (H'criax our oftice resources unless some of the improved 
methods of reducing hand-drafting to a minimum be adopted. 

Field W ork. 
'fhe o lucr of t he field work of the survey , though laid down 

in a definitely fixed pl'ogramme
J 

has been somewhat inter­
rupted this year by the special lllvestigations of t he Zeehan 
fi eld . The res ults of the examination will nevertheless, it is 
believed, be found to justi fy the departu re from the pro­
gramme. 

From the dnte of his appointment the Assistant Government 
Geologist has been contlllualJy at work carrying out a con­
sidered scheme of field wOI'k, by means of wbich all the mineral 
district s of the western part of the island will be successively 
E;un'eyed, their goologic structure elucidated, and their eco­
nomic resourC€s ascer tnined a nd doscribed. His i.nfonnutive 
bul letins on the Mt. Farrell and North Dundas fields are 
illustrations of the type of publication by which it is intended 
to make known to the public the results of the work. 

I have reserved for myself arcas in the other parts of the 
island, in which examinations may b(' necessary. Thc&e al'e 
not so continuous as t h£' mineral-bearing parts of the W('Ist 
Coa:"t, and form on the wholo distin ctly 6eparate fklds. Con­
sequently, fl continuous S Ur\'CY is not at prC6ent practicable, 
and examinations hnvc to be taken as the occasion fOI' each 
nnses. 

The next pieee of work on which the Assistn nt Grologif.,t 
will be engaged will be a s lI!'l'e." of the ~lt. Balfour field , 
which is one of urgency , but which can be Illude to fit very 
we ll into the West Coast progl"amme al ready long settled . 
On its completion he will examine the oountry betwe€n Zeehan 
aJl(1 tbe PiemulI , through which the inhabitants of Zeehan have 
al?plied for t he oonstruction of a line of railway to connect 
With Balfour. 

My ne"t journey was to have bef'1l to the l\H. (,1.1\Ido, 
M iddlesex. and Do\'e River dIstricts, where there has been 
a renewal of prospecting recentl.". and wh ich are admittedly 
impe rfectly de\'eloped mineral fields: but since til{' elor-.e of 
the yea!' it hn~ become appa rent thnt t he sensoJl will have 
advnnoed too far before I shnll be ready to len\'e offiC('. The 
Seamander joumey standing next on the lic:t. will probably 
be ta ken first . 
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Publication" 
'l'bnt t he lIew series of bulletins meets a public want is 

eviden(:oo by the numerous applications for them, both at 
home and abroad. Jt is desired to still fur ther improve their 
style, principally in the direction of ma ps a nd illustrations, 
but the extent to which we shall be able t:.o acoomplish our 
wishes must necessa rily depend upon the funds available. Our 
small working staff, too, limi ts very seriously the amount of 
work which we can tUfn out. 

I n preparing the bulletins t he idea of making them of per­
manent va lue is adhered to . '1'0 carry out t his purpose it is 
essen ti ul to dpui with economic work and facts from the scien­
t ific side. Those who are imperfectly acquainted with the 
modern advances made in the study of are deposits may InOOul' 
under t he mistaken idea that the scientific treatment of the sub. 
ject must necessa rily be solely acad emic.. '1'he ultimate econom ic 
value of such treatment is, however, now t horoughly estau­
li shed . In the ea rly days of mining in t his island, prospectors 
and oompany promoters were content wi t h .::ursory e;eological 
visits, and the geologist was more or less fl peripatetiC mining 
repor ter, whose duty it was to re6pond to the needs of t he 
mome nt . But a great improvemen t in general knowledge has 
since taken plaCe j mine managers and e ngineers ask for a 
close study of t he geologic problems of both the di stricts and 
the mines, and are read y to a pply t he information when they 
receive it. They a re entitled to requi re that their demand 
be sa tis fi ed, and to hear t he last word which geological science 
has to say concerning the I?nrticular probleme in which they 
are interested Much that I S contained in such bulle tins may 
not interest all alike; some of it lI!ay even be l!nin.telligible to 
a few ; neverthe less, the ever-growmg d emand Justifies It, a nd 
it will doubtless be of pennanent economic ,'alue. In t he 
future , regardless of whatever mining sections may be under 
d evelopment at the time, new explorers wi11 find t he careful 
study of our bulletins a n indispensable preliminary to the ir 
operations. 

Notwithstanding what has been sa id above, the publica.t ions 
are prepared so that they also contain in plain language state­
ments of directly economic facts , and descriptions of mining 
propert ies are furnished for the information of the general 
public. This distribution of useful knowledge is regarded as an 
Important funct ion of t he survey. 

Conclusion. 

That this branch of your Department is becoming more 
firmly rooted, and is pursuing a oareer of usefulneEB to State 
a nd public alike, is convincingly proved by t he g rowing demand 
for our publications and by the increasing applications to t he 
geologists for adv ice and informa.tion. All such applications 
are r eadily attended to, and applicants are made to feel that 
they are entitled to the information which is at our disposal. 
The past year has been a busy one in this respect. 

I have, &c. , 

W. H. TWELVETREES, Government Geologist. 

W. H . WALLACE, Esq., Secretary for Mines, Hobart. 

< 
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REPORT OF 'I'HE ASSISTANT GOVERNMENT 
GEOLOGIST. 

LauDoeston, 23rd March, 1910. 

I HAVE the honour to present the following report on the 
work upon which 1 have been engaged during the year ending 
31st December, 1909:-

At the beginning of the year 1 was engaged upon the pr~ 
paration of the report on the tin:field of North Dundas, and 
the several plans and sections oonnected with that report 
which has been published as Bulletin No. 6 of the Goologicai 
Survey of Tasmania. This work was oompleted on 12th 
F ebruary, 

'l'hereuron 1 proceeded to the \Vest Coast to continue the 
geologica exploration of the country in the neighbourhood 
of the proposed Great Western Railway. The area which was 
examined lies between the Linda track and the junction of the 
Jane and Franklin Rivers. 

From the date of my return to La.unoeston, 17th April, 
until 19th June, I WM engaged upon the report and plans 
dealing with the observatiollB made during this expedition. 
The report and maps have been published in the report of the 
Department of Lands and Surveys for 1908-9. 

'l'hereafter, until 5th August, I was occupied with various 
duties in the office of the geological survey, connected princi­
pally with the cataloguing and arrangement of accumulated 
collections. 

On 5th August I left Launceston for Zeehan with the 
Government Geologist, in order to undertake with him a joint 
examination of that mining field, wi,th special reference to the 
possibilit iea of the continuation in depth of the argentiferous 
galena lodes. This examination, which included a brief investi­
gation of the ore bodies in the neighbouring districts of Com­
stock and Hoomskirk, occupied a period of three months. A 
preliminary report on the results of our observations was 
prepared on the field, and forwarded to you before our 
departure. 

Leaving ZeehaD on 8th November 1 proceeded to l\1t. Far­
rell, in order to make a geological exanunation of the southern 
part of that field

l 
where an Important disoovery of silver-lead 

ore had been made since my survey in 1907. A report on my 
observations has been forwarded to you. 

After leaving Mt. l1'arrell I returned to LaUllcestoll on 16th 
November, and have been since then engaged UJl:OD t he pre­
paration of the report on the Zeehan field. lr, addition to this 
work. the task of assisting in setting out the State oollections 
of minerals and rocks in the Victoria Museu.m hM occupied 
part of my time. 

A brief summary of the principal results of my observations 
during the year is here given. 



Geological E.rpioratiull of the CQuntry ill the SeiyhbuurllOod 
0/ the Great lVestern Railway Route. 

The continuation of the work of geologica l exploration ill 
the western portion of 'l 'asmunia has resulted in the collec'..ion 
of a fund of information coll(;erning a hitherto quite unknown 
part of the island . 

The work carried out by me during 1909 was a continuous 
extension of that upon which J was engaged uuring the pr('­
vious summer, lUld thus /iomc geologicftl knowledge ha5 been 
gained of a strip of country extending from Gorl1lUllston to 
the foot of the Prince of Wales Range. From there. Ow 
information gathered by ::\11'. W. H . 'l'weh-etrees in 1908 with 
regard to the country lying to tJle eastward carries the strip of 
country which has been geologically examined as far ns Tyenlla , 

The expedition entrusted to my cha'-ge lllo\'cd southward ... 
from a point near the confluence of the ~urprise and rrallklin 
Rivers, at the foot of )It. AlTowsmith , towllrds th e> Gm·Joll 
Itiver , A geological examination of the eountry tnwersed 
WfiS made as we moved southwards, und at the same time the 
systematic prospecting of the area waR can-ied out in such 
detail as was possible . 

After many delays, which were caused by the dense character 
of the vegetation and the flooding of the rivers, we penetrated 
as far to the southward as the junction of the Jane and 
Acheron Ri\'ers. The> region examined pro\'ed to be a lmost 
wholly f,·ee from any intrusions of iglloouS rocks, nnd as a 
logicnl COIl'*!qucnce there was a marKed poverty in metalli c 
mlilernls. Although our prospecting 0verahons were unsuccess­
ful, the goologica l observations wluch were made are of 
material value, und the expedition cannot he said to have 
been unfruitful of results, 

The greater part of the area traversed was found to be 
occupied by the Pre-Cambrian schistose sediments. The high 
"idge between the Loddon and Franklin Rivers is for the most 
pa rt composed of t hese qua r tzitic, micaceous, a nd argillaceous 
schists. At one foint the schist carries pyrite and graphitc>, 
but no mineral 0 value was detected. 

'fhe Loddon Riyer drains nn area covered by flnndstone. 
which lies unconformably upon the schistose series. The lower 
beds of sandstone cany in abundance the tubular casts which 
are commonly known as pipestems. These markings occur on 
several horizons , and conformably above them lie beds con­
tnining peculiar discoidal impressions. 

The sandstone continues to the southward as far as Calder's 
Pass, and to the eastward as far as our observations extended. 
On the eastern wall of the entrance to Calder's Pass, which 
divides the Frenchman's Cap from the high ground to the 
eastward, a remarkably fine development of the pipestems and 
discordal impressions was observed. The tubes may there be 
seen as much as 2 feet in length, t raversing the bedding­
planes of the sandstone. They give place in the upper beds 
to the discoidal moulds. which usually confonn to the bedding­
planes, Unfortunately no trace of organic structure remains in 
these tubes and discs, and it is impOEIsible to obtain any idea 
()f the nature of the organisms wluoo ga\'e rise to them. W e 
may surmise that the tubular casts represent the dwelling­
tubes of some tubioolar annelid, but with regard to the discs 
no satisfactory explan'ation can yet be given. 
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From the fact that discoidal impressions, entirely similar in 
form but of very much smaller size, are found with the fossil­
iferous Upper Cambrian beds at Caroline Creek, and since the 
pipestems occur also in the West Coast Range conglomerate 
series, which is thought to be of Cambrian age, the sandstone 
of the Loddon River Valley may provisionally be classed as 
Cambrian. 

'fhe mountain mass known as the E'renchman's Cap and its 
foothills are all composed of the Pre-CambriaJl schist6. All 
varieties of crushed sediments are comprised within the group. 
from conglomerates of course texture to fine-grained shales. 
'l'hese have been rendel'ed schistose by intense crushing, und 
are affected to different extents in different places. 

At one point in Calder's Pass sOllle detached fragments of 
pegmatitic vein lIlutter were found. 'fhese were the only 
traces of igneous rocks which were encountered, aJld in conse­
quence it is not a matter for surprisp that traces of the 
valuable metals were not found, for it is found that in Tas­
mania., as elsewhe re, minerali sed regions are those in which 
igneous rocks are represented. During the examination of the 
Algonkian schist.. in the basin of the Jane River, observations 
were made which point to the possibility of a future sub­
division of these Pre-Cambrian rocks into two main series, 
separated by an unconformity . The upper portions of the 
Surve,rors' Range Algonkian Mountain (at the northern ter­
minatlOn of the Prince of Wales Range), the Uaglan Range. 
and the Frenchman's Cap appear to belong to the upper seri~ 
which is less markedly sChistose than the lower, and quartzitil 
rather than argillaceous or micaceous in compo.sition. 

The only other rock which wus observed was a limestone, 
which was never seen out of the actual bed of the Jane River. 
If this is the GOI·doll River limestone (of Ordovician age). its 
distribution can apparently only be accounted for by postu­
lating a re-establishment of the Pre-Ordovician topography at 
the pre6ent day; that is to say, the hills and valleys of Pre­
Ordovician time were presen'edl by the later sedimentation, 
and have now once more emerged at the end of a long cycle of 
erosion. during which the less resistant cover has been almost 
total1y removed. 

Th t: Z eehan Field. 
The examination of the Zeehan field and its immediate sur­

rOWldings with a "iew to the report upon the probabilily or 
otherwise of the permaneJlce of the silver-lead lodes in depth, 
has resulted in the accumulation of much valuable informa­
tion! which possesses both directly and indirectly an economic 
apPlication. 

With regard to the immediate objects of the .examination, it 
was found t hat : ­

(1) The view that the known lodes of argentiferous galena. 
had been worked to points beyond which they could 
not be expected to be payable, is, on any grounds, 
untenable . 

The forthcoming report will contain a statement 
of our belief, based on geol~ical evidence. that the 
lodes are of deep-seated origlll, and certainly not su r­
face reconcentrations of the contentB of poor prim 
ary are. The payable portions of these lodes ar6 
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restricted to definite shoots, but the lower limit of 
the probable occurrence of other galena-bearing. 
sboots has not been approached by the few deep 
workings on the Zeehan field. 

(2) The shoots of ore are , at more than one point, 
developed at the intersections of fractures with­
other fractures, or with fault zones of earlier date. 
The country-rock has no genetic si~nificance what­
ever, for lodes of the same composition are found 
in entirely different country rocks, and differences 
between lodes in the same country-rocks are also 
often observed. 

(3) 'I'here is a zonal arrangement of ore bodies of different 
types about the gra.nita of Mt. Heemskirk. Within 
the ~ranite boundary the ores are characterised 
especially by cassiterite, in the contact metamor­
phic zone by magnetite. Beyond this zone the ore 
bodies are at first typically pyritic, and carry both 
lead and zinc, or even in one area tin; and still 
farther from the granite are the lead looes marked 
by a gangue of iron carbonate. 

In addition to these conclusions which a re concerned prin­
cipally with strictly economic probfems, the forthcoming report 
will illclude a somewhat detailed discussion of-

(1) 'I'he physiographical evolution of the field and the 
relation of the physical features of the Zeehan area 
to those of neighbouring districts. The crustal 
movements which have effected the West Coast 
r egion have hitherto been reoognised, hut no quan­
titative estimate of their magnitude over an 
extended area haa been possible. Now, however, 
the observations made in and around Zeehan may 
be considered together with those made in the North 
Dundas tinfield, and the displacement of the strand 
line is seen to be such as would result from a simple 
elevation of like amount over the whole of the two 
districts. 'l'hese observations will be of value as the 
survey of the island proceeds, 

(2) The necessity for a subdivision into different groups 
and even systems of the rocks hitherto known as 
Silurian. The reclassification of the sedimentary 
rocks in the light of recently-acquired geol~ical 
knowledge is inevitable. The Cambro-OrdovIcian 
strata, with their associated igneous rocks, and pro­
bably also both Cambrian and Ordovician sediments 
are present in Zeehan. 

\3) The sp~lite, 01' so-called" melaphyre," of Zeehan, and 
its probable relationship to the great series of J?Or­
phyroids and porphyrites of the 'Vest Coast regIOn. 
The petrographic character of the spilite shows 
unmistakable signs of affinity with the keratophyres 
in Zeehan\ as spilites do elsewhere in different parts 
of the wor d. 

The South E'lld 01 the Mt. FarreU Mining li~ield. 

The geological examination of the recent workings at the 
south end of the Mt. Farrell field revealed :.. few points of 
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-interest, which were not visible when I made a geological 
.survey of the district. 

No undoubted signs of the presence of any igneous rocks of 
Devonian age have yet been seen in the whole of the Mt. 
Farrell field. But at the northern end of the drive on the 
lode in the Thomas' Blocks Mine 1 saw a vein of ka.olinised 
material, which may possibly be an altered pegmatitic vein. 
'The presence of such veins is eepeciaUy probable at this mine, 
since there is A notable amount of fluorrte in the veinstone. 

The recently·discovered lode about 2 miles further south in 
the Stirling ltiver Valley gives great promise. It is of the 
pyritic type, and contains galena of gOod grade, both in the 
form of clean bands and lenses of first-class are and also dis­
seminated in coarse grains through a broad lode formation. 
In structure the lode resembles t he are bodies of the North 
Mt. Farrell Mine. 

The presence of t his shoot of ore serves to prOve that there 
is certainly a connection between the mineral-bearing areas 
of Mt. Farrell and Rosebery. The p art of the district in which 
the new discovery has been made should certainly receive more 
.attention at the hand'6 of prospectors. 

I have, &c., 
L. KEITH WARD, B.A., B.E., 

Assistant Government Geologist . 



REPORT OF THE CHI EF IN~PECTOR OF MINES. 

Srn, 

Chief Inspector of Mines Office, 
Launceston, 10th March, 1910. 

1 HA VE t he honour to submit my report On the inspection of 
mines for the year ending 31st December, 1909. 1 beg to 
attach statistical tables and diagram concerning the number 
and nature of accidenu; which have occurred in Tasmania in 
and about the mines and works in oonnection with mines 
during the yeur under r ev iew. 

1 aLso append the annual reports of the Inspectors of Mines, 
viz' j :\1r. 1\1, J . Griffin, I nspector for the Northern and South­
er ll, Eastern and Nortll-Eastern Divisions; Mr. Jas. Harrison. 
Inspector for the Western and North-Western Divisions; and 
Mr. C. H. Curtain, Inspector for the Lyell District. 

The number of men employed this year at the different 
mines and smelting works was 6054. 'l'be number of fatal 
a cc idents was 6/ the same as the previous year; and of non­
fatal serious injuries, 49. '£be death rate from accident was 
0'991 per t housand, compared with 0 '928 in 1908. For the last 
t hree years the number of deaths has remained the same, 
but oWlllg to the decreasing number of men engaged in mining, 
the ratio has slightly risen, being for these years 0'798, 0'928, 
o 99!. 

lJrt;ukaae oj IIauluge-rope.~1 have to report a serious 
occurrence, which fortunately was not attended with loss of 
life or injury to anyone. At the North Lyell main shaft, 
in December, one of the haulage-ropes broke off at the shoe 
while hauling a double-decked cage loaded with two full 
trucks, which were within 15 feet of the landing-brace when 
the uccident hal?pencd. 

The rope, 3 IDches in circumference, had been in commis­
sion for 14 months, and was about to be changed. It bad the 
lUilllufacturer 's certificate of not loos than 31 tons breaking­
st rain, The weight of the cage, trucks, load, and wire rope 
was :3 tons 10 cwt. 3 qr., and this mUltiplied by 8, the official 
factor of safetYl equals 28 tons 6 cwt. rl 'he fractured portions, 
011 being examllled by the inspector, showed no sign of Vre­
vious wear or corrosion. The safety appliances~ Miller 's sIde­
sprillg g rippers, acted instantaneously, and ueld the cage 
until it was released. 

Althoug h the \Vindin~ speed so near the landing place could 
not have been great, It IS gra tify ing to be able to place on 
record auothel" instance of the value of safety appiiall(;eB, which 
in some quart l"l"s are looked upon fI~ unreliflble and useless 
deviee~ , 

r-i~it to the IFe~t Coast .~Jn the spring I had an opf'or­
tunity of visiting many of the mines in the 'Vestarn DiVISion, 
Dud of confer ring with the inspecto rs on many departmental 
matters . [returned from my visit impressed wi t h their zeal 
and carefulness, and with t he genenll efllcit::ncy which charac­
terised every department of their wo rk. 

., 

• 
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Health 0/ Miners.- 'l'his is being carefully watched. On the 
who~e the inspectors' repi?rt.s respecting ventilation and sani­
tary conditions are satisfactory , and III many particulars a 
great improvement is noticeable compared with a few years 
ago. 

The Miners' AS6OCiation at Zeehall has requested the Govern­
ment to subsidise its sustentation fund for the relief of miners 
who are inca.pacitated by lung trouble acquired in pursuing 
their calling in t he mine. I have t herefore considered it n':!C€s­
sary to pay renewed attention to the question of miners' 
phthisis, and to the extent to which it exist6 in 'rasmania. 

First of aU it may be mentioned t hat in other countries 
and in neighbouring States t he I?revalence of this complaint 
in recent years has a roused attentIOn, and led t o the initiation 
of most elaborate enquiries. 

It is a n established fa ct that the mortality rate from lung 
diseases among quartz miners at Bendigo has been seriously 
increasing during many years. The d eath rate from t ubercu­
losis among miners' wives has also increased. In Western Aus­
tralia unfavourable reports are bringing the subject to the 
front there also . 

A hi~h mortality due to similar causes prevails among 
miners III the Transvaal , and led to the appointment in 1902 
of a Government Commission to enquire Into t he occurrence 
and cause of miners' pht his is, and to make recommendat ions 
for it" prevention. 

A report on H'e health of the miners in Cornwall by Dr. 
Haldane and Me1srs. Martin and Thomas was presented to t he 
Home Secretary. giving mortality statistics up to 1902, which 
showed an exceSf ive increase in recent years in the death rate 
from lung diseases. 

Although it is difficult to obtain full information respecting 
occurrences in Tasmania, there can be no reasonable doubt 
that miners' phthisis h as ex isted here for some years; never­
theless, not to t he extent experienced in some of the sister 
States. 

Pulmonary tuberculosis with cavity formation has now been 
made a notifiable disease, but miners' phth isis is not so, and 
consequently the H ealth Department is not in a position to 
furnish t he ne ... .essary statistics; but the present Chief Health 
Officcr (Dr. Purdy), who is an authority on the latter disease, 
and has written on the subject, has promised to do what is 
possiblf' in the way of collecting information. H e has )'eCX'ntly 
investigated the statistics of the disease fit Zeehan , and has 
fumished me with t he results, which I reproduce further on 
in tbis report. Dr. Ramsay, Surgeon-Superintendent of the 
L aunceston Hospita l, has k indly undertaken to assist in 
further inquiries. 

I have endeavoured to ascertain what medical authorities 
have to say concerning t he natu re, symptoms, and exciti ng 
cause of the disease. B riefly , it a.ppears t hat during con­
ti n ued daily work in a n atmosphere which is heavily charged 
with stone dust, t he minute particles of dust infallibly work 
their way into the ramifications of the bronchial tubes which 
trave rse the ti ssue of the tung. 'fhe shal-p-edged particles 
injure and penetrate t he tube wa lls; t he lung-tissue 15 event­
ually replaced by new fibrous tissue; the air-spaoos of the 
lungs d iminish in area, and t he organs ultimately become use-
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less to the individual, a.nd readily receptive of true tuber­
culosis disease (pulmonary consumption). The type of disease 
which re6ults from the inhalation of stone dust is known 
by the llamEl of si licosis, to distinguish it from allied diseases 
caused by wool, cotton, metal dust, and the dust of coal mines. 
The coalminers ' lung disease is called anthracosis; that of 
ironstone miners has rece ived the name of siderosis j and of 
ootton factory workel'S, byssinosis. The group name for dust 
lung disease is pneumokoniosis. 

The following quotations will serve to show clearly the nature 
of the disease:-

(a). Dr. 'l'homaa Oliver (in " Dangerous Trades," Chapter 
XVII., on Dust as a Cause of Occupation Diseases), speaking 
of inhaled dust, says: " The particles set up irritatian in the 
lung, followed by a very markedl increase af its fibro-connective 
tissue, which encraaches upan the spangy structure of the 
lung and destroys its aerating functIOn. . . . Hence are 
explained the difficulty and shortness of breath in people 
thus affected with what is ca lled fibrasis of the lung. Such, in 
a few wards, is the effect upon the lung caused by inhalation of 
the dust generated in a dusty occupation. The newly-formed 
fibro-connective tissue is of low vitality , and is badly supplied 
with blood-vessels, and yet it goes on increaslll~ and encroach­
ing more and more upon the lung tistlue, which it replaces. 
Although it seld'om tends to break down, the consolidated 
tissue notwithstanding shrinks, the chest becomes smaller. 
cough more harassing, and emaciation progressive. The 
affected workman is regarded as the victim at consumption, 
but the disease is not neC€ssarily tuberculaus. Under these 
circumstances, when a lun~ hus beoome altered in structure, 
and its vital resistance dimlDished, it beoomes an easy matter 
for true tuberculosis, as the result of its specific bacillus, to 
be grafted on to a pneumokoniosis or dust lung disease. " 

(b) Dr. Haldane, in his repart to the Hame Secretary on 
the health of Cornish ruiners, says: "Cases of lung disease 
among machine-drill men are usua lly far more rapid and 
acute than among ordinary minel'S. Shortness af breath and 
wasting seem to be usually the first symptoms. Definite signs 
of consolid'ation in the lungs are aften absent until the disease 
is well advanced, and a doctor unfamiliar with miners' phthisis 
would probably fail to recognise the gravity of such cases. 
. . . . Up to the end the Illost marked and distressing 
symptom is the shartness of breath ; and cases of phthisis 
in rock-drill men can often be at ance distinguished by the 
prominence of this symptom. . . . So far as the Cornish 
miners are concerned, it seems evident enough that the stone 
dust which they inhale produces permanent injury of the 
lungs--gradually in the case of ordlllnry miners, and rapidly 
in the case of machine-drill men- and tha.t this injury) while 
it is apparently capable af producing by itself great Impair­
ment of the respiratory functions and indirectly of the general 
health, also predisposes enormausly to tuberculosis of the lungs. 
so that a large proportian of miners die fram tubercular 
phthisis. That the primnry injury to the lungs is due solely 
to. inhalatian of stone dust would seem to be practically 
certain." 

(c) Dr . Walter Summons, in his repart of an investigation at 
Bendigo into miners' phthisis CMelbaurne, 19(6) . states 

• 
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(p. 60): -" Silioa dust is therefore to be oonsidered the cause 
of non-tuberculous miners' phtWsis. It is constantly found in 
their lung tissue enveloped by fresh fibrous tissue formed in 
consequence of its presence; and even a.fter many years pre6ents 
the same apJ?68.rance as when it was inhaled. On incineration 
it was regamed from the lungs, and by chemical ana.lysis 
shown to be of the sa.me nature 8S the country-rock of the 
Bendigo mines. Without the dust no lung dIsease is pre­
valent, hence it. and it alone, is the sole cause of miners' 
phthisls (non-tuberculous), and it can safely he asserted that 
with the absolute ,Prevention of dust the lung disease would 
almost oease to eXIst. . . • It is a. disease of purely local 
ori~in. and continues as such till tuberculosis, with it6 specifio 
baclllus is superadded." 

(d) Tbe report of the special committee of the Transvaal 
Medical Society 011 miners phthisis is to the effect that the 
disease is primarily due to the inhalation of silicious dust. 
Its usual symptoms are stated to be, first reCUrreJlt bronchial 
coldfs , and subsequently shortness of breath, cough, and! spit . 
Gradually t his stage is followed by one of more urgent breath­
lessness, and towards the end the patient loses strength 
rapidly. This committee stated that the typica-1 signs of tuber­
cular phthisis are commonly absent. 

Tbe following information relating to lung trouble among 
miners in Tasmania has been oollected from reports furnished 
to me. It must be borne in mind that any Irritating gas, if 
inhaled for a sufficient length of time, tends to produce bron­
chial catarrb and broncho-pneumonia, and so far the statLs­
tician in Tasmania cannot separate cases of disease caused by 
irritnllt gas and those due to the inhalation of dust, as par­
ticulu l'/, are not procurable:-

Zeehan District . 
l. III for two years before succumbing to miners' phthisis. 

Worked with rock-drills. 
2. Died from pneumonia after a short illness. 
3. Died from pneumonia after a short illnC6S. 
4. Died from pneumonia after a short illness. 
5. Aftpr many years' mining, incapacitated, and receiving 

reli ef. 
6. After 20 years' work incapacitated by miners' phthisis . 

Has been assisted from miners' sustentation fund. 
7. lnca pacituted by pulmonary trou ble after min ing over 

30 :real·s. Has been aSSisted frow sustentation fund. 
8. Incapacitated by lung trouble after mining and smelti ng 

work. WIll come on fund if he does not recover. 
9. Suffe rs from lung-irritation hnd cough, nfter mining dis­

continuously for 23 years. 
D r. J . S. Purdy . Chie f H ealth Officer. has kindl y supplied 

me with t he following informntion bear ing upon the Zeehan 
sta tistics : -

" Pneumokoniosis . 
.. DUl'lng my recent visit to Zeehan I investigated t he 

recol'(ls of the reg istrar as to t he incidence of pulmonary 
diseases among miners, as indicated by the death l'etums. 

« For the period of 10 years-1st January, 1899. t o 1st J nn­
uary, 1910, eleven miners died of phthisis in the Zeehan dis-



trict. Eight of these were over 40 years of age and six came 
from outeide Tasmania, of whom four were from Cornwall, 
]~llg1a nd , one from America, and one from Moonta , South 
Australia. '1'he other two came from Kingborough and Both­
well. 

" The other th ,'E'e, aged respectively 19, 20, and 25, came 
from Beaconsfield, Bothwell , and the Forth. 

" During the same period thirty-nine miners died of plleu­
monia , five dif'd from emphysema.- two of whom came from 
Cornwall, England, aged 24 and 02 j two from Is le of Man, 
aged 41 and 45; and one from Hobart, agedi 73. 

" There were 16 deaths from accidents in mines (eleven of 
these were in the first five years-five in 1899); only one in 
last two yp.ars, that from carbon monoxide gas; only five in 
last five years. 

" The number of miners in the district was g iven as 1489. 
" The explanation of the comparative freedom from diseases 

-Msociated with the inhalation of dust is that in the main the 
mines arlo' wet, and also that there are practically no quartz 
mines. I inte.nd follow ing up t his enquiry as occasion occurs 
to visit the different mining fields." 

Lyell District. 
10. Incapacitated by lung trouble, and is drawing relief 

from sustenta tion fund. 
11. Said to have contracted the disease locally, but informa­

tion is insufficient. 
12. Information insufficient . 

Beaconsfield District. 
During the past year no definite case of si li cosis has be€n 

reported. 

Mathin.nu District. 
13. Suffering f~om miners' phthisis some time agOj has 

since died. 
14. Sufferer from miners' phthisis for a long t ime. 
15. Sufferer from miners' phthisis; had to visit a warmer 

dimate. 
In several of the ahove cases partICulars are defective

l 
and 

it is impossible to say how mally of them are cases 0 sili­
cosis and how many come under the head of some other lung 
disease j but such as it is. it is aU the information which I have 
been able to obtain. 

In the Lyell district the ,di se.ase has made it6 appearance, 
but particulars are not forthcomIng. rI'be annual re~ort of the 
Gormanston branch of the Amalgamated Mining EmploYee6 ' 
Association for 1909 states that one member is at )?resent on 
the funds suffering from this complaint. The North Lyell 
Mine is on the whole moist, and on a recent visit I did not 
see that dust from the rook-drills was being produced in 
dangerous quantity. In the dry pyri te body of t he Lyell Mine. 
however the dust created by the machines is considerable, but 
is greatly allayed by the sprayinl> apparat us provided by the 
company. I saw this in operatIOn, .and notl~ its .effi<:acy 
and the increased oooiness of the all' after Its a pplIcatIOn. 
But the men have some objection to it , based on t he idea 

-, 
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that the fine ly -divided and dust~laden water is carried into 
the lungs. 

In the &aoonsfield district the mines cannot be said to be 
dry, except where they are drained' by the Tasmania. Mine. and 
the health of mineI"6 generally is better than it used to be 
some years ago. 

Not much mining is going on at 'Mathinna now. but during. 
the time that work was in full 6wing the place had' a ra puta.-. 
tiOD for diseases of the respiratory organs. Pulmonary phthisis 
and silicosis probably oo-existed. The reef-channels in the 
principal mines were moist, but the country-rock is rather 
dry , and on the whole mining may be said to have been 
carried on under conditions favourable to the disease in 
quest ion. 

We may accept it as a fact that the diseMe attaches itself 
most readily to miners working rock-drills, though.." of course 
other miners a re also exposed to it , but in less degree, and 
in their case the development of the complaint may and often 
does, spread itself over the entire working life of the patient. 

The special factors which govern the disease in rock-d'rill 
miners are: -

1. The dryness of the mine. 
2. The speed of the drill , and consequently, the quantity 

of dust produced. 
3 . The drilling of dry holes (usually uppers). 
4. The dust created in blasting. 

Given a dry mine and confined working places, and faces a t 
great distances from the nat ural ventilation current and with 
lQsufficient vent ilat ing appliances, nnd the conditions exist 
which highly favour the creation of silicosis . 

All sorts of eXl>eriments have been recommended to allay 
the evi l. They have practically resolved themselves into-

ta) Destroying the dust by water jet or spray. 
(b) Aidin~ in the remova l of dust by attention to venti­

latIOn . 
' (c) Preventing contamination of air by attention to 

ventilation . 
(d) Preventing the introduction of t ubercular phthisis by 

exclusion of such sufferers from t he mine. 
Notwithstanding some illogical correspondence in the press, 

direct ed appa rently against t he continuance of the industry 
itself , it is certain t hat these remedies, if enforced, would be 
found practical and effective. 

Unfortunately many miners themselves prefer dangerous 
wor king conditions to personal discomfort, and a re domUlated 
i?y opinions antagonistIC to the proposed remedies. Inspector 
Curtain mentioJls that the spray used in "the Mt. Lyell Mine 
is condemned generally by the miners, who allege that it does. 
not allay the dust , but maket; it slimy. and t hat t hey prefer 
the latter in a dry form. The answer to this objection is that 
the slime, if any exisUlj enters only the alimentary canal. but 
is not carried into the ungs. 

It may be admitted . however , that atomisers produce a. 
steamy humidity of the air, which is d istin ctly uncomfortable; 
and in a tropica l temperature affects a man's working power . 
Where a high temperature rrevails in t he workings , the ~t 
authorities fire in favour 0 adopting a limit of atmospheric-
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saturation, beyond which spraymg should not be permitted. 
The low temperature of Tasmanian mines compared with many 
mines on the mainland make it all the easier to cope with the 
di fficulty. 

Of course the saturated air impedes perspiration, and 
require6 to be continually removed by a ventilating current. 
The effect, however, on the system, though temporarily 
unpleasant, cannot be compared for a moment with that of the 
dry dust. 

A necessary condit ion is that the atomised water be free 
from contamination. Miners generally have a strong opinion 
that the compressed air escaping from rock-drills usually 
carries particles of oil and other impurities, which are 
entangled by the spray and carried into the system. A good 
deal has been said on this subjectz and much difference of 
opinion exists. If the drills are kept clean, much of the 
objection falls to the ground. This point should be attended 
to scrupulously. 

In stopes the dust evi l can be combated by good ventilation, 
damping the stone, and arranging the return to the working 
faces at the proper interval after blasting. 

'rhe fact that the suffering miner sooner or later is apt 
to contract the deadly disease of tubercular phthisis, and like­
wise become a source of infection and injury to his mates and 
his family , imposes on the State the duty of surrounding his 
wOI'k with safegua rds , as well as of attending to the afflicted 
and preventing the free spread of the complaint t hrough the 
oommunity at large. 

Tmprovcd health, or perhaps more st rictly speaking, arrest 
of the diS€'ase, in many cases may be obtained by change of 
occupation or removing to opfln air conditions, but when the 
diseftse bns made too great an inroad on the lunF:, it unhap­
pily produces permanent disablement, andl the patIent acquires 
a clnim to the attention a nd care which it is incumbent on 
civilised 'nations to provide in such cases. 

The 'provisions of H The Mining Act " aim at preventing the 
undue production of dust, and where sprays are deemed neces­
sary by the inspectors of mines or mine owners their use 
should be welcomed by the miner. If their introduction is 
resisted by the men, it becomes difficult 00 insist on it. 

From the above remarks you will gather that while pul­
monary disease has not made t he inroads among miners in 
Tasmania that it has made on the mainland, it is undoubt­
edly present to some extent. Its prevention and relief are 
ma t ters which must receive oonscientious attention and con­
sideration by a U who are charged in any way with the pre­
servation of the public health. 

JIt. Lyell BeTlches.-Owing to representations made as to 
the great need of care in the iIl6pection of what were looked 
upon a.s dangerous working conditions at the open-cut at the 
Lyell Mine, I have examined this place from top to bottom. 
I found eight benches at work. and the excavation at the 
extreme bottom, called the dug-out. The latter has an area 
of about a chain by a chain and a half. The view of the 
whole of the bench workings from top to bottom, a.nd vice 
vc rsrr, is a striking one and to persons not accustomed to 
large engineering opera:tions the conditions might appear 
fraught with excessive peril. Thanks to constant supervision, 
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accidents 011 the bottom floor are extremelY rare. The ver­
tical distance between the benches averages 30 to 33 feet . 
The bench floors are kept clean, and the walls periodically 
examined and brushed . A certain amount of personal risk 
is always attached to quarry work, but 1 do not think there 
is anything unusunl here beyond the magnitude of the scale on 
which it is carried on, and, of course, the peculiar position of 
the dug-out which imposes alertness on the men and watch­
fulness on tbe part of t he supervisors. Inspector Curtain is 
paying special attention to t he state of the benches, and 
watches the conditions with conscientious t horoughness, in 
order that any special danger arising ma.y be immediately 
removed. A t the same time, I must say that the company's 
supervision appears to me to be excellent. 

Weighina at Coal Mines.- I beg to call your attention to 
Inspector Griffin's r emarks conoernin-.& the coa.l-weighing at 
the Mt. Ticbolas and Cornwall Collieries. The owners 
received notice to provide for weighing t he large coal, market­
able nutst and unmarketable slack according to " The Mining: 
Act/' which requires the total output to pass over t he weigh­
bridges. Instead of complying the companies have come to 
an arrangement with their workmen, and pay them an extra 
price for the large coal, dispensing with a second weigh­
bridge. This arrangement may pOsSibly be mutually sa.tilr 
factory . but that the owners have power to contract them­
selves out of the Act. appean inadmissible. Either the Act 
must be enforced, or such mut ual arrangements must be made 
legal by amending it. The insfeetor points out that, as regards 
slack coal , it is of commercia value in the other States, but 
hitherto it was not a marketable product in ours, and that to 
require it to be weighed entails trouble and expense which 
oould be avoided. In my opin ion the Act might very well 
be amended by prefixin'l to t he word /I mineral" t he qualifica­
tion U marketable" or I saleable/' or words to that effect. 

II The Gold Act, 1909."-This has been substituted for 1/ The 
Gold Act, 1908/' which was re~aled last se86ion , owing to 
hardships having arisen in connection with t he disposal of gold 
by prospectors and oo-operative parties. The present Act will 
come into operation on the 1st April. - I have, &c., 

W. H. TWELVETREES, Chief Inspector of Mines. 
W. H . WAYILACE, Esq., Secretary for Mines, Hobart . 

-



COAl P A H A'Pl V R 1'able 0/ St(lf1..~fiCJl of Accidents 1n rmd about tlte IlIine& qf Tamwnia l1'um, 1 st July 
1892, to 31st Dece",h(J1', 1009, 

Nllllltwr of 
N umber of Per80n!l. A verage per W HO. 

Numoot' of Total killed Average 
Pedu(t. .\1i1um~ Accidents. Rnd injured. 

per IOUO k Il led 

Killed 1 Injured. employed. Killed Inju red 
and injured. 

-------------- ------ --,-- -----~-- --------- 1--1.--
1 July, 1892, to 30 June, 1893 32n5 28 4 25 2\) S' 8tH)] 1':114 7'586 

" 
1803 

" 
1894 :14113 25 1 20 27 7'934 2'057 5 "877 

" 
1894 

" 
1805 378U 20 4 24 28 7'31)0 I'MB 6'332 

" 
1895 " 1800 4160 2:.! 7 16 23 0'520 1'682 3'847 

" 
1800 

" 
1897 4:10:1 :W 7 31 38 8'831 1'027 7-2U4 

" 
IA01 

" 
1898 .)b3U '36 13 33 40 8-318 2-3:)1 5'!l67 

" 
1898 

" 
1800 6180 "", S 34 43 0'957 l' 450 :,'501 

" 
18!l'J 

" 
190Q 6834 19 7 16 23 3'36,'; ['0:14 2'341 

" 
11)00 

" 
1001 7017 29 8 23 31 4-417 ['[40 3-278 

" 19lJl 
" 

1902 6438 38 7 "" 42 6'.5:14 1' 088 0 '437 

" 
I :XJ2 

" 
1903 6484 4. 6 43 40 1 -557 0'9<.5 6'H32 

" 
mos, to 31 Dec., 1903 5(\()4 -2.7 8 20 28 4-977 )'428 3'56IJ 

I Jan., 1904 
" 

1904 OW:! 73 9 6.; 7' 11 . 9.'>1 1 '4.')4 1O·4f.17 

" 
190.> 

" 
19115 0.;80 3. 7 "" ~7 5'618 '-00:\ 4' n.~b 

1906 1906 700' (l., 4 61 05 . 9'280 0'071 8'709 
" " 
" 

1907 
" 

1901 7510 68 6 64 70 9'314 U'708 8'515 

" 
1908 

" 
1908 "464 60 G 58 '" 9'900 U'92t1 8'072 

" 
1909 

" 
1909 (;05' 54 G 49 5,; 9'O~ 0'001 8'093 

.. • 



Dio9ram showin9 the ratio of fotal accidents 

in mines in Tasmania. 

Rate per 1000 men employed. 
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TA BLE .h"""ng Rate Pel' Th01dand Killed and lnjured in the different Di.~';on. for tn, rear 1909. 
-

Avcragc 
Number of Total Average pel' 1000. 

NumbArof Number of Persons. number Avm'age pcr 
DiviSIOn. Men Acddents. Killed &0 

1000 Killed 

employed. Injmoo. and Injured. 
Killed. Injured . Killed. Injurctl. 

------------------- - ---- - ----- - - -- - - - ._- ------
NOlthern anti Southern ............... 731 19 Nil 10 !9 2b 'H91 Nil 25'991 
K orth·Eastern ... , ..... .. ............ ... 705 4 Nil 4 4 5'673 Nil 5'073 
Easlern .................................. 4!h! 1 Nil 1 I 2'lJ32 Nil 2 ' u3'l 
"orth · W elSlel"ll ......... .... ......... 57B Nil Nil Nil Nil Nil Nil Nll 
\Vestern ..... .... ... ........ . .............. . 3.>48 30 6 25 31 8'131 1'091 7'046 -_._-----. ------ - - - ------ --- ---

00:;4 54 6 49 55 9'085 U'OO I 8'093 

ANALYSIS oj' Sfatistirll/or file lVe.ilterll DivisiOl. 

Numbel' of Average per 1000. Average Pel·sons. 'rutal 
Avt:!I'age 

Division. .' ·umber Numbe r 01 Number re" 
"f Mt'n Accldt'ntB. Killed. & 1000 K illed 

employed.: Injul"t'd. and Injured. 
Killed. Injured. Killed. Injured. 

---------- - -- - ----------- f-- - - - -- - ----- - -- ---
Mount Lyell ....... .............. .... ..... 1991 14 4 10 1 • 7'031 2'009 0'022 
Zeehlln, &c. .. . ... .. ..•... .• .. .•• ... ..•.. • 16i17 16 2 15 I' 10'9.18 1'284 9'633 

--- --- - - - ------ --- ---
3548 30 6 25 31 S'737 1' 61)1 7'046 



7'ABLE 8h01ving the NurrweT of Person., Killed and Injured in and about ti,e hline$ of Talllwnia during 
the Year 1909. 

PLAC K OR CAUS .. : 01' 

ACCIDRNT. 

U NDEUGROU~ 0 -
Fallf( of Ground .... ...... 1 

/\haft Accidrntl-
Things fillling down tlhat'ls 
Haulage .. ....... .. ......... . 

Northern 
I\nd Southern 

Division. 

2 

North. 
Eastern 
Division. 

INSPRCTION DISTRICTS. 

Weswrn Divisillil. 

Etl.<I;tprn 
Division. 

North­
WesterlJ 
Divi ~ iull . 

Zeehun and 
other 

Distric ls. 

8 

Lyell 
Districl:. 

2 

TOTAL. 

10 

2 

FallinlC do\\·n pa.'JSeS alld I I 
.h.tts. ..... .. . .... . ....... I ... .. . ... ... ... ... ... ... [ 2 . . . 2 I 

Total . ......•.......... 1 ···~I 8 "'-1 ... _ ... ... - ... _ ... - ... -. ... 2~ ... 2- 8 

.. ... 



, 

I 

Hu.ulu.ge-
Trt\ms, &c. .................. 2 .. . 
Sundry ltCcidents...... ... . S .. . 

Expiosivf's ................ .. ... ... .. 
1 
I 

2 1 
I 

2 
2 

3 
5 

1--1-----

Afiscellaneou/l (undergroUnd). 1 j 
---- ---- -1- --

Tottll .... . ........... . 5 ... J ... ... 2 2 2 I 4 B 

1'otalUndergroulid. = _13 'OJ.... ... __ -~~-._---_~~~_1_-_2_ ===5= ===4~-_-3_-__ -_-_6_~ 
ON SURI1'AOR-

Smelting-works .............. . 
Machinery ...... ............. . 
Falla of 8ton~ ...... . ......... . . 
Trnmwaya .. .... .......... ... . . 
Fu.lls of persona .............. . 
Falls of Limber ............ .. 
Miscellsl1eous-

2 
.J 

I 
2 1 1 

2 

3 2 
1 

3 

5 
4 
2 
7 
2 
I 
7 

-- - - - ------1- --------- -- - --
Total Sur/ace .......... .. 6 4 1 10 7 28 

_ .- - --_._----_._- ----- -----
GROSS TOT,U, 1909......... 19 4 1 2 15 4 10 6 49 

--- --------- ---- -- --- -- ----------
Total durir.g 1908....... ..... ... 16 ... 5 I ... 4 ... 2 I 15 5 J6 6 58 



REPORTS OF INSPECTORS OF MINES. 

MR. INSPECTOR GRiFFIN (Launceston) reporte: -
1 have the hOllour to present my report as Jnspector of 

Mines in the Northern and Southern, North-Eastern, and 
Enslern Divisions of the State for the year ending 31st 
December, 1909. 

A.ccidents.- I am pleased to be again able to state that no 
futal accidents have occurred at the mines within the abo\'e 
divisions during the year. 

Twenty-four accidents of a nature serious 6DOUlith to be 
recorded as coming within the meaning of Section 20 of the 
amending Act of 1908 was reported. Most of these were of 
lI. nature only to be consid(>red serious by reason of the sufferer 
bcinRj absent from his usual employment for a pe riod of 14 
working days. Some four or five were of a rather more serious 
nature than the rest. Of these latter. Charles Grant fell from 
a ladder in the 'Burnie Copper Mine. in which be was it work­
ing member of the syndicate that took the mine over from 
the original company. A knocker-line p arted. Grant went up 
the ladder from the bottom level to splice the line. The place 
was very wet and slippery. He must have missed his footing 
when getting through on to the first platform, 25 feP.t from 
the bottom. His candle was afterwards found on the platform. 
Ris mate heard a thud, and on going to tLe ladder oompart­
ment found Grant lying insensible 011 the well-board6 at the 
foot of the ladder. He wa! oonveyed with as little delay as 
poElsible to the Devon Hospital at Latrobe, where an exam ina. 
tion showed his injuries to be of a mOEIt serious nature, he 
having sustained a oomminuted fracture of the right leg, cuts 
on his head. and fracture of the base of the skull. He was 
in a most precarious condition for several days, and it was 
Rome three months before he wa! finally discha rged from the 
hospital. No one is to blame for this accident. The ladders 
were in good OIXier, and the man-hole in platlorm large enough 
for a man to get through easily. 

James tt:lcLoughlin, employed stacking wood at the Pioneer 
Tin Mine, incautiously went from under cover when a load 
of wood was being tipped int-o the chute at the foot of which 
he was working. He was struck by a piece of wood . and sus­
tained a fracture; and also dislocation of an ankle . lfcLough­
lin says he cane« to the woodcarter not to tip the load until 
1i~ fixed something. The carter says he did not see or hear 
hIm . 

JOSeph Herbert had a narrow escape of being killed in a 
very narrow stope in the Tasmania Gold Mine. H e neglected 
to timber for a couple of !"ets. A slab of rock fell out of the 
hanging-wall and jammed him against the opposite side. Be 
got a very severe bruising about the hips and back; no bon~ 
broken. Be was in the hospital for some considerable time 
as a result of this accident. 

Harold Clyde had the wrist of his right arm broken when 
trucking from the mullock quarry at Tasmania Mine . Be ran 

... 
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his truck out 0\ er the POin ts on to the main line ; was over­
taken by another truck, which could not be stopped in t ime 
to avoid an accident. 

Joseph Tresize, a lad, was running to uncouple trucks at 
Tasmania battery. He slipped aud fell,on the tram-rail. break_ 
ing his right forearm. 

These were the more serious accidents. Of the remaining, 
19, nearly all we re of a. nature that scarcely would have been 
recorded as serious had it not been for the fact that the suf­
ferer 108t 14 days from his usual employment. The na ture 
of injuries was in the majority of ('ases cutl; and bruises 
about t he bands and feet, some very painful accidents of this 
kind occurring to men handling stones and boulders in the 
open-cut faces of the big sluicing mines, as a lso to truckers 
e mployed both below and above ground. One man received 
an accidental blow of a drill-hammer on the head whilst turn­
ing a drill. He was off work for 10 weeks as a resu lt of this. 
Another, while preparing for a set of timber in a stope faoe~ 
was caught by a fall of 6 or 7 cwt, of stone from the hanging­
wall side ; fortunatel;>: he escaped ve ry serious injury- .()uly 
muscular bruising. There were no aCCidents from t he USe of 
explosives, nor from noxious gases, Only one machinery acci­
dent occurred-a man got hiS thumb jammed in cog-wheels . 
Hauling-rol?es, chains, shackles, and detaching-hooks have been 
frequently Inspected. Only in three cases was it found neces­
sary to condemn ropes, a nd these were windlass ropes. It is but 
rarely that accidents now occu r from t he breaking of a haul­
ing-rope or chain. This must be attributed to t he care take n, 
in all the big mines, at aU events, where the shaft equipmen t 
is frequently overhaUled, ropes cut and recapped and chains 
and shackles a nnealed, at regular intervals, wbeth'er there are 
signs of weakness or not . 

Safety-cages are tested re£ularly every two months by the 
managers, and are changed if found defective. Altogether, 
t he equipment of mines in this direction is satisfactory. 

l ' entilation.-The ventilation of the metalliferous mines is 
fairly good, in most cases very good j and, with one or two 
exceptions. is obtained by natural means. At Beaconsfield fans 
"re in use at two mines. It is only at times, when atml>­
~heric conditions are unfavourable . that these a re required. 
E"en then it is not always that good ventilation can be main­
tained, as the great quantity of gas in the rock stratas, when 
once liberated, requires more powerful machine ry than that 
in use to expel it. 

The big mine (Tasmania), being well provided with shafts. 
manages for t he most part to obtain adequate ventilation by 
natural means. At t imes men have to be taken out of places 
when weather conditions are unfavourable, or when a greater 
amount of gns than usual is liberated with an inrush of water. 

Sanitation.-The sanita ry condition of the minE6 is fairly 
good. It is not always easy to get aB good latrine acoom­
modation as could be desired. Good ventilation is generally 
followed by satisfactory sanitation underground. P ans and 
disinfectants a re used where necessary. The health of the 
miners employed in these mines is apparently much better 
than was the case a few years ago. 

E 
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Oomplaints.-Only one complaint of unsafe conditions pre­
vail ing in a mine W86 received.. Investigation showed there 
was some ground for t his. It was not, however , a serious 
matter . 

Magazines and .E::cplosives. - l'he magazines in the mines 
generally are kept illJiood order, and the explosives are in a 
safe condition for ban ing and use. In onc Ci16e it was found 
necessary to revoke the licenoe for n magazine owned by a 
mining company, and situated in a township, owing to the 
negligence of the ownel's in not seeing that pro~r care was 
taken. Doors were not properly fastened, a.nd the building 
fl equemly contained a greater Quantity of explosives than 
the licence allowed. 

Coat Mines.-'l'he workin~ of these mines has been satis­
factory, so far as safe working and ventilation is concerned. 
In one case only was an orde.· gi,·en by the ins pect'fJr <.lh­
regarded. It was at one of the small mines in the south. 
Certain timbering at a tunnel entrance was defective and 
dangerous. It was ordered to bp .-emodiro. but the order was 
not obeyed. The lessee of the mine. who was also the man­
ager, worked ror a couple of months after my visit, and then 
gave it up altogethe r . It was only when the mine was 
reopened after being idle a couple of months that I dis­
covered that t he order given was not obeyed. 

The two principal collierics. Mt. Nicholas and Cornwnll, 
maintained a fairly good output, which was much increased. 
and nenrly doubled, when the Newcastle .. trike was on in 
N O\·ember and December. 

'fh e Mt. NiCholas Col1 iery hMl a good length of long-wall 
face open, a portion only of which was bein~ worked, OWiJlg 
to sl3ck trade, until the strike commenced. It was therefore 
in a position to increase its output straight away. The seam 
being worked i.s what is known as the " 6-feet n; 4 feet 6 inches 
is ... howe\·er. all t hat is taken in the present working, a foot 
or coal and 6 inches of clod being left at the top. The coa l 
in thi s scam requires a good deal of clear.ing to make it 
a good marketable fuel. Atssuming that its aren and exwnt 
are equal to t he old 4-fcet worked out l'f'low it , then the 
mine should hu,'e a good many years to 11\'0. The mine was 
nc,'er in better working order than at the clO!*' of the pa ~t 
year. 

The Cornwall Colliery workings are confined to the I'outhern 
portion of its 4-feet seam left when the mo.'{' northe rn poJ"tion 
was .worked during the years priol" to 1909. Th('re j " still 
a f(llr extent of seam to wo.·k. A i)-feet "'CHm fit )owel· I('vel 
was opened in November, 1908, but was nbandoned two month" 
late r, when a collapse of the roof had taken place, tilt' mill (, 
hnYin~ been idle for a fortnight at Christmnf'i time. The cOHI 
in this seam is not of very good quality. rt is rnth('r :::oft find 
dirty near the outcrop, Lut may impI'O\'f' if followed w('11 
beneath the bill. 

The working of the colliery during the Yen,· hn8 b('en 8nti l'­
facton', and t he ventilation adequate. WIth regard to the 
weighing of coal contracted to be gotten by min('rs on the 
tonnage system, it was discovered in the early part of th!" yenr 
that the provisions of Section 189 of the Min ing Act of 
1905 were not being complied with by both the Mt. Nicholas 

,. 



99 

and Cornwa ll Collie ries. and that "the amount of milleraI 
contracted to be gottEn" by the miners e mployed was not paid 
for according to actunl we ight. 'fhe men received 3s. per 
ton for the large coni, passing over screens with I-inch open­
ings, no allowance being made for small ooa1, or nuts. These 
latter represent one-twelfth of the whole of the coal gotten , 
a nd were selling in the market at a bout seven-tenths of the 
price of the large coal. The owners were ""tified to make 
provision for complying with Section 189, which, if obse rved 
acoording to the strict wording of the section would entail 
considemble expense to them, as machinery would have to b(' 
pl'ovided for weighiu@: U the whole of t he mineral contracted 
to be gotten," including slack, which in our Tasmanian coal 
mine£; is an unsn leable product. The conditions imposed by 
~ection 189 of the Act nre similar in every respect to t he law 
prevailing in New South W ales, with regard to coal-weighing. 
In that State, however, the coa l s lack from most of t he mines 
has a commel'cial value, being used for coking, kiln-furnaces, 
brickmaking , &c. The whole of the conI is weighed at t he 
pit mouth . or 86 near thereto as practicable . It is then passed 
over sc reens, making three si7...es--iarge conI, nuts, and slack­
a nd is again weighed to ascertain the r ate to be paid on each 
class or size. All this entails much t rouble and ex'pense, 
mainly to the owners , of course, bu t in part nl€o to the men, 
who h ave to appoint and pay a check-weigher . The New South 
Wales minerS- li t some of t he mines, at least-have tired of 
this cumbrous system, where t hl'ee we ighing-machines, and 
perhnps as ma ny check-weighers, have to be e mployed. They 
now agree to accept payment, at a rate agreed upon . for large 
coa l for nu ts I'espectively. and let th(> slack go. By this 
a rrangement t he first weighing of t he whole coal is dispensed 
with . The owners of the two oollieriES-Mt. Nicholas a nd 
Cornwall-when given notice that they would be required to 
oomply with t he provisions of Section 189, obj~ted strongly, 
ma in ly on the grounds--(1) That they · paid, and were still 
paying. a higher price for t he large coa l gotten than could 
be reasonably claimed if nuts had also to be paid for . (2) 
That pOI·tion of the work of cleaning the coal (separating it 
from stone o r other subBt ances) has to be done as it is pnssing 
.. wer t he fil"!t screen : and that weighing befo l'e screening is 
therefore imp l·ucticablc. as there would be no means of ascer­
taining t he weight of the substances t'O be rejected. unless 
un extra wei~hil1g;-mnchine were pr·odded. Other objections 
\'"e re also made, ~ut the fa ct still remained t hat the law with 
regard to w(>ighing was not fully oompl ipd with. La rge ooal 
was weighed a nd paid for. Nuts Were not weighed, nor was 
there nny allowance in the way of payment made for t he m. 
The miners employed were mo.!!i reasonable in t heir demands. 
They d id not insi!t on a first weighing, nor did they Mk for 
an,Y payment for slack, which they know is dumped to waste , 
being of no value to anyone. What they did ask was t hat 
they be paid a proportionate rate for nu ts, which t he owneT8 
were selling at a fai rly good p rice. There was some little 
d elay and unpleaBantness before an agreement was come to 
between owners and men . Eventually it was decided that 
t he price for t he large coal- then 3s. per to,n- be increased 
by one penny, and that a second we ighing-machine be dia­
peused with. The hewing price is n'Ow as. 1d. The men are 
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thus receiving Is. per ton for the nuts ; that is, assuming that 
the proport ion of 1 ton of nuts to every 12 tons of coal is 
correct. All parties concerned appear to be satisfied with this 
an angemeut; yet I a.m not SUfe that it is either valid or 
desirable, from an inspector's point of view. The 'Vallsend 
Colliery Company. SandOy. is now paying on the tonnage 
s)'stem on large ooal and on nuts, no payment being made for 
slack, which IS worthless. Weighing-machines are prodded : 
No. 1 weighs the large coal as it leaves the nrst screen j 
No. 2 the nuts as they pass off the bottom screen; the slack 
falling through to the floor is not weighed. ThIS is much 
the same 86 the methods adopted in some of the New South 
Wales collieries already referred to. It would be well, I 
think, if the Mt. Nicholas Colliery owners were required to 
make s imilar arrangements to the above, and pro\,jde a means 
of weighing the small coa l ca lled nuts, as well as the large. 
1 have no desire to interfere with, or in any way disturb exist­
ing arrangements with regard to coal-weighing at t hese 
'COllieries, could I be liUre that trouble will not ensue at a later 
-pe riod. Section 189 (2) of the Act is emphatic enough, and 
shows the neoessity for observance of the principal section. 

Subsection (4) provides for the II average weight" being 
acoopted by both owners and men unt il such time .. not exceed­
ing a period of one year, as weighing machinery can be pro­
cured. 

A year has now passed sinoo notioe was given to these coal 
mine owners, but nothing hae been done to provide a seoond 
wf>ighing-muchine fit e ither colliery . 

I respectfu lly submit that enforcement of the law, so far as 
is reasonably practicable, should be made; or. failing this, that 
the section of the Act be altered or amended in such a way as 
would admit of such arrangements being lawfully made between 
owners and m~n with , regar(l to weighing , or averaging, as is 
now the practice. 

WaUs end Oulliery.-DcveloJ?ment work has been going on 
during the year, and the mllle is now assuming more ship­
shape order. Long-wall workin2: is a /itood deal interferoo 
with by the occurrence of minor faultin/it of the seam. The 
direction of roads has to be altered to meet these Jumps 0" 

down-throwB, and ventilation is made more difficult as 8. result 
of this. 

The working of this colliery with regard to safetv is gener­
ally satisfactory. The roof, which is of hard clay: is gener­
ally unsound. and being divided by the cleavages of faulting , 
it must be carefully watched and well supported with pl'OPfi 
and timber-packs in face and roads \ so 88 to avoid accidents. 
Some 20 places were working at the close of the year, t he 
output of coal being 250 tons per week. The seam, which i13 
only 3 feet, now that the b9ttom canch of 12 inches of inferior 
ooal iB not included, is turning out some good quali ty coaL 
SOUle 60 miners and wheelers are employed underground . In 
-addition to these, there are 20 hauds employed all the sur­

' iuCo' at screens, railwJ>v. timber-getting, &C. 
Of the smaller coal mines , the Mt. Cygnet has been doioR: 

a little l but not much. A change of ownership took place 
.about August. when Mr. Wm. Berry made a not very sue-

, '. 
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cessful attempt at coal-getting, and now another party has 
taken over the mine . 
. At Ida Bay the Dawson Brothers made a good attempt to 

open up at 4-feet seam. '1'he coal is dull of lustre and rather 
soft. It will probably improve when worked further beneath 
t he hill. Work bas been suspended of late, pending the rais­
ing of mOTe capital. The mine is 1 mile from the old jetty at 
Ida Bay (Southport). 

Coal at Port EspeTance.-St f'athblane Min.e.-This is situate 
to the SQUth-e86t of Adams Peak, about 8 miles bv road from 
the town of Dover. There are two seams, with" from 8 to 
10 feet of clay and shale between. The thiCKness of seam is, ill 
eacli, 3 feet; no bands or partings of any COnsequence. Short 
aditB were d riven and a quantity of coal taken out for a test. 
Some of this, used on one of the channel boatB. is sa id to 
have given a satisfactory result. A short line, 9 chains, hae 
been constructed from t he coal to connect with the t r amway 
of a timber company running down to the port, a distance of 
4 mij~ . I understood from Mr. Will. Anderson, who was 
in cha r2:e as manager at t ime of my visit in August. that 
active operations to open up the seam would be at once com­
menced, but no work of a.ny consequence has been dOlle since 
that time. 

York Plains.- Mr . Gregg still continues to get a small out­
pu t from t his mine. The coal, which is a kind of anthracite, 
18 only used by brewers and maltsters, it lx>ing a smokeless 
kind. '1'he trade is therefore limi ted. 

Spreyton CoLliery.-M r. Allison Still manages to get a fair 
output from t his 20-inch seam. Work is at the Ilew pit, 
opened a year ago, not far from the Tarleton rai lway-statIon. 
This is the only mine of the Mel·sey coal group now working . 
Nothing has been done in the way of coal-getting at Dulver­
ton for some years past. 

Co(d (,t Avoca .- E arly in the year a di scovery of coal was 
made on Mr. James Rigney 's Bona Vista Eetate, near A VOCR. 
A short tunnel, 70 feet, was driven to the dip, from which 
Borne fairly good steammg coal was obtained. Subsf'quentiy, 
boring 1vas done by a syndicate that has secured the right to 
mine for coal on the estate, with the result that the seam is 
now being opened up for working. The outlet for this ooal 
will probably be to t he H anleth station on t he Fin~al Line, 
which is 11 miles from Conara. Junction, and 46 mIles from 
Launceston. The construction of about 4 miles of tram will 
be required. to connect with the railway. Other coal dis­
om-eries have been made in the Avoca distr ict. on the 
St. P aul'e River to the south, and at Mt. Rex, a foothill of 
Ben Lomond, to the north. The Cornwall Coal Company has 
had a lot of prospecting done at the latter place, and coming 
south-west towards the Bona Vista seam , It is not unlikely 
that a second coUiery will be opened here. The distance from 
the Hanleth railwar~station is. however, much further than 
that of the Bona VIsta ooal, and the line would have to p ass 
through private property. 

A e;ood deal of attention is being given to coal of late, 
espeCIally in localities such as the BOna Vista , where the 
cost of carriage will be lessened by nearly one-half, as com-
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pared with that for ooal from ~{t . Nicholas mines, which a.re 
33 miles further from Launceston. 

Dalmavne Coal.-Mr. Wm. Gibson, of Scone, Perth. has had 
a good deal of prospecting on what are known as the Dal­
mayna seams, which are situated about B miles south of 
St. Marys, on the slope of the range 4 miles west of the coast . 
The seams at this place have been tested at different times 
during many years past. Some fa.irly good coal is to be seen 
in one or two places. The best seam is about 2 feet 6 inches 
in thickness. Two 5-feet seams with a parting of 3 feet of 
clay between, look promisinlif. A teat further in from the out­
crop is needed before arrivlllg at any definite conclusions as 
to the value of the coal in these seams. The only outlet fol' 
coal from this locality would be Seymour. where a large out­
lay would be required in the construction of a jetty and har­
bour works before vessels of any considerable tonnage could 
berth there. 

Gold--rnining. 
The Tasmania Gold Mine had a burst of water on June 3, 

and the mine was flooded for eight weeks, until July 2S, 
during which time ali underground work, excepting that in 
connection with pumps and repairs. had to be suspended. 
Grubb 's shaft has been .sunk to 1370 feet, from which level a 
crosscut is being driven. 'rhis does not go directly to the 
lode, only sufficiently far to get the floodgate in. A connect­
ing drive will be run Qut west to Hart's shaft. The object of 
this is twofold. In the first place it will enable the work of 
rising to connect to be commenced Rnd carried on at the same 
time as the crosscut is being extended to cut t he lode directly 
from Hart's shaft. 'fhis shaft was sunk below the 1250-feet 
level early in the year, but the water was so heavy that it 
wu.s deemed ndvisahle to suspend until Grubb's shaft. which 
was drier. could be got down to the 1370-feet level. This has 
been done, and now rising to connect. instead of s inking, will 
~o on at Hart'6. In driving this c,·osscut a rnthel' hea,"y 
lUflow of water coming from the country-rock is encountered. 
This is unusual , but is not lookf>d npon as a drawback, as 
there will not be so much danger of an o\'e J'wheiming burst 
when the lode is cut. • 

BOllanza.- Prospecting drives south and west at the ]000-
feet level. also drivi)~g on a lode at 300-feet level, occupied 
a good deal of the bme; but unfortunately no good results 
have been obtained. The mine was shu t down for a time, 
but is now working again, 

Mathinlw.-The New Golden Gate Company continued iti 
prospecting on the East Gate section , at the 2OJ.-feet level. 
A good deal of work was done cros!cutting and driving. but 
no payable resu lts were obtained. Opera t ions have now ceased 
a.ltogether. At the old mine one tribute party found employ­
ment for the yea r at the SOO-feet . The company's wages men 
took out a large block of stone, about 2000 tons, at the 300-
feet level. Other places were tried. but the life of thc old 
mine appears to be drawing to a close. 

Searl's S(l(;tion. near Old Oity of Hobart. - The Golden Horse_ 
shoe Company purchased this pl''Operty from Mr. Searl 
in t he early part of the year. A new shaft was 

" 
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sunk 60 feet and a steam winding plant installed. This was 
obtained from the Tower Reefs Gold Company. which ceased 
operations a little while before. A good deal of driving and 
C_l'osscutting has been done, hut no payable resulte have been 
reached so far. 

L e/roy.-The Gift Mine has done a good deal of developmen t 
work during t he year, but is not yet on payable stone. The 
principal lode is small but carries good gold in piares . The 
North Volunteer (South Murchison Syndicate) sunk, ~r rather 
cut down, an old shaft ... and did some driving on a large lode­
channe l, but so far the tlhing is not much spoken of. '1'he 
New PInafore Oompany is not doing anythlllg at present 
The only work on t hIS field is south of the tOWD, in the vici'1ity 
of the old Volunteer group. 

At Golconda the New Wyengatta ComprulY worked on and 
off in a sort of way, fo r part of the year, but hn6 now censr i 
altogether. 

The Kew P a nama "esumed work in July, nfter a long spell 
of idleness. A new bottom-level tunnel is being driven to CUI 
the loo.es al rendy prospected by t he upper ud its. The stone 
or ore is complex stuff, too low-grade to admi t of it being 
sent long distances to smelters. 

Golden P yramid .--Mr. Parsons is still persevering in a 
desperate attempt to reach a lode s upposed to. exist about the 
oontact of the granite and sandstone rocks. When the face of 
the adit wall gete too soft and wet in the d eoomp06ed granite, 
a shaft is sunk immediately over it. and driving is resemed, 
but at a higher level. T'wice llAS this process been I'cpeatOO, 
bu t t he contact is not yet reach<>d , and another s haft is tc 
be put down. So much perseverance deserves f:i ucccss. 

Alberton.- Mt. Fictoria F'ield. - Not much doing; in fact, 
so far as could be learned, operations at tlle two or three 
small shows t he re had ceased by the cnd of the year. 

Tin Jlines.-The Briseis Tin Mines, Limited, or as it is ca ned , 
the Briseis Tin a nd Gencral Mining Company (the name has 
been altered s ince the company acquired gold-clredginR p rope rties 
in Victoria), is working pe rsistently and with good effect in 
r('moving the vcry heavy o\'cl'burdcn from t he tin-drift on 
the northern section? called t he " Ringarooma face ." The 
huge drift deposit 0 the old miue. ot' Briseis proPer. from 
which thousands of tons of t in oxide have been WOIl. is now 
gett ing very sma ll , and cannot last much longer. There is stil1 
that pOli:ion of Krushka's old mille covering the deep lead as 
it dips beneath the river, to be worked. In t he ea rl y days, 
when Krushka Drothers' Home Mi ne was opened, work W QS 

commenced at a ba.r crossing the creek at a poin t about 10 or 
12 chains up from t he river . No attempt was made to work 
below t his ba r, a6 the ground was too d eep to be attempted 
with the appliances t he n in use j this was before the advent 
of gravel-pumps and hydraulic e levators. Since the Rri~is 
Company acquired the Brothers' Home claim, which was added 
to its mine some years ago, prospecting by boring has 
proved t he existence of good payable tin in the older drift 
d"posit covering the gutter below the bar referred to, and 
dipping deep , nearly SO feet, beneath the Ringaroorna River . 
This portion of t he old mine can now be worked to better 
advantage, ~ince the comp llllY has secured the H Clarke " dredg_ 
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ing claims on the river bed, and there is no longer a break in 
the continuity of its property . 

Pioneer Tin Mining Company .-The construction of the Frome 
dam a.nd of the new hydr()-ciectric plant was completed in 
April last. Two barges, each of which has a 400 B.H.P. motor , 
were running and doing good work until the water-euppJy 
gave out at the close of the year. The two steam plants 
had also to be stopped, '8S there was not sufficient water for 
sluicing purposes. The dry weather set in early this season , 
and is affecting all the tlll-6luicin~ mines on the coast, the 
Briseis being the only one that has managed to keep going, 
ano eVen its supply has been considerably redu(~l. 

The Arba Tin Mine.-Fairly good progress is being made, 
and more satisfactory tEElults have been obtained than for 
the past few years, This mine, too, is affected by t he early 
drought , 

Briseis Extended Tin Mine,-This mine has ceased opera­
tions altogether. In the early part of the year a " H enic" 
elevator was installed to lift t he gutter drift, a de pth of 2.0 
feet, left as below the reach of the steam gravE>l-pump. Th18 
latter was lifti ng to a height of 112 feet

i 
fully 25 feet higher 

than it should lift if fair efficiency COll d be expected. The 
taking up of the gutter wash was a mistake, 118 it wae known to 
be poor stuff. not by any means rich enough to elevate to a 
height of 132 feet with the appliances llnd power in use. After 
this failure. sluicing was again resumed at t he upper level. 
but matte rs went from bad to worse , and work ceased for 
good in Novemb('T. 

Mutual Bill Tin Mine.- Fair progress was made in removinR 
o\'erburden during the willter months. when water was plen t i­
ful. The tin drift was not attncked until late. flnd the dry 
weather put a stop to work. 

Derby Hills Tin Mine.- If reliance be placed on reports 
appeal'lllg in the newspapers. one might expect to find a 
promising show being well opened up at Derby Bills. What 
the ground re~tlly contains in the way of t in is not yet known~ 
and will not be, until sOlne better attempt at opening up ana 
working is ma<1e than exist! at present. A change of man­
agement took place at the end of the year, which may improve 
matters. 

The Great Pyra.mid Mine.- When thepl'ospector , Mr. Charles 
Cheshire, a.nnounced hi s discovery of lode tin in t he sandstone 
country on the north side of the Scamander River, only some 
4 miles inland from the coast, a year ago, many mining p eople 
visited the locality, and after impection came away satisfied 
that a good thing in the sbape of a tin lode had been struck . 
The prospecting done cotn.prisOO a series of trenches in a belt 
of quartzite traversing the sandstone on the northern side, 
and near the top of a ridge, about ,j()() to 600 feet above t he 
river level. Every trench showed bands and seams of ti n in 
the stone. in places very rieh. 

Mr. Purdue made a.n inspection, and arranged for an opt ion 
with the prospector. Eventually the concern was floa ted into 
a. . large company-120,OOO shares at £1 each--the head office 
being in AdelaIde. A mine manager (Mr. Gullock) was 
appotnted. and the work of thorou~hly test ing by means of 
adrts driven into the ridge from both sid&; was commenced. 

.. 
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Mr. E. W. Bonwick, an expert appointed by the company 
as its oonsulting engineer, furnished a report, which, if it did 
not please some people, who appeared to think the whole h}1I 
was payable, at least ga.ve a fair, and not by any means dlS­
<coura~ing. estimate of value6. a6 ascertaine<l from careful 
samphng. The belt of quartzite tested by trenching was 
900 feet in length uy 30 feet in width. An average of tin veinB 
in these trencTle6 gave 1'72 per cent. The first adit driven 
into the oreo-body about 70 feet below the surface, and 14-0 feet 
in length. gave averages of from "16 to '83 per cent. for the 

.sections taken over-about 100 feet. Portion of the remaining 
40 feet ~a"e as high as 2"95 per cent. 

Seven adits were driven some on the nOl'th..east and some 
from the south-west side of the hill. Shafts were also sunk. and 
everything done to thoroughly test the ore-body by a system­
atic process of sampling before the erection of n large plant 
could be decided upon; and now Mr. Bonwick's last rcport 
pronounces it a low_grade proposition, not good e nough to 
'go all with. 

Dredgi1l.(J .-Of the three dredges coOBtructed and started on 
the Ringarooma River, at Gladstone and South Mt. Cameron. 
only ODe is now in lise. The Gladstone W86 laid by more 
t han a year ago. The two at South Mt. Cameron-Dorset and 
Ringarooma-worked with varying BUcoe!lS in the early part of 
t.be year ; now the Dorset alone is working. It would seem 
from this that dredging for tin is not a profitable busmelSS 
in Tasmania. It is not surprising that the Gladstone dredge 
failed. It was faulty, both in design and construction , and 
the localih W86 not the best to commence in . The Ringa­
rooma dredge should have done better , but it wovl-i seem that 
till is not too plentiful at the particular place where it has 
'been working. 

The Purdue Extended has nearly completed its plant-pon­
toon, gravel-pump-, &c. - to work ground on the riYer flat 
known as " Jewel s," near Gladstone. 

Daw and O' Neill are preparing to work rIv.,r-riat ground 
5 miles below Gladstone. A gravel-pump operated bv a Pelton 
wheel on a pontoon will be used for elevating the wash. The 
water for the Pelton will be obtained from the Mt. Cameron 
water-race. Other plnnt;6 of a similar natul'e are likely to 
follow in the same locnlity. 



LIST of Acridents in In.'pecto>' Griffin's D;strict for Year 1909. 
Fatal, O : non-fatal, 24 ; total, 24. 

Date of 'iauw of !\Jill f' , Locali r.Y. 
Cause of Name of Married 

Nature of Injudes. Particulars. 
AI"ci' ('Ill. AcciUI'lll. S ufferer. ol'Singie. 

------ - ~ .. ----- ----- - - --.-~--.--- ---- --_._--_ . . 
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15 Jan. BUl'flie C~- Blrhe F"n f rom Grant, Married COIn minute 1 f m c- Was climbing ladrler from I,ott t)m 
per Syn i- I. i vCl' ladder in Charles lure of right leg of shaft to arljust a knocker 
cate shaft near ankle ; frac- line ; slipped at fi rst piaU t)rm, 

ture of base of and fe ll 25 feet on to well-
skull boards at bottom. 

15 Jan. Tasmania Beacons- Truck lea\,. Burke, Alex Ditto l .... irst finger of left \Vas cleaning a flumiD~ under-
Gold Milling fi eld ing rails hand cut "ff, ground; moved a truck out of 
Co., Lt 1. second finIer his way ; in doin~ so t.he truck 

badly bruise left the rails. an jammed his -hand against ' he drIve timbers. 
21.Jan. Di tto Di tto Jam~ed by Quinn, Ditto Bruised stomach 'Vas trucking underground ; C 

0> 
passmg Charles stopped his truck nnd stood on 
truck in p;ide wbere therfl was not suffi. 
cramped cient room : passing truck 
space jammed him against wall . 

25 J an. Pi(,\lleer Tin B r a d- Screwjack Dennis, D itto T op joillt of fore- Was handling rock at Frome 
Mining Co. !{haw's slipping Fredk. finger of right Dam construction works; 

Creek hand jammed screwjllck slipped, causing rock 
off to jam his finfJer. 

26 J an. S. & M. Tin Middle- Carelessly Aidinson, Single Top join t of Engaged as mi I hanr1; machi. 
& Bismuth sex turning Cecil thumb jallimed nery !\topped for repairs: waS 
Syndicate cog-wheels off turping trommel round by 

by band band. got his thumb jammed 
in cog-wheels. 

10 F eb. T'l."lmania Beacons- Lamp f.lI· Caldwell , Ditlo Cut 0 11 left ha nn A lad, 1e 15 ; was lifting a pipe 
Gold Mininp ' field 109 George ou t 0 Ii shaft; itcame ill c' ·n · 
Co., Ltd. I tad with brace lamp. wh ich 

fe ll. striking him on back of 
lett hand . 

• 
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19 Mar. Ditto Ditto Slipped and Snoxall,John Married Cut on right for&- Slipped gettin~down pass at No. 
fell in pass arm 105, cutting is ri~ht forearm ; 

doctor put stitc es in and 
Snoxall returned to work, but 
got wound poisoned, and was 
off work 3i weeks. 

14 April Ditto Di tto Stone roll- Hawkey, Ditto Stab in middle Was filling a truck at 1250 feet 
iug back Harr. finJ!'er of left crosscut; a piece of stone 
on truck hand rolled back. catching his hand 

against shovel handle; was off 
work 31 weeks as a result of 
accident. 

16 April Ditto Ditto Hammer Crawford, Ditto Nasty cut on WaM turning a drill in 251 Block, 
slipping Peter right ilide of when he received an accidental 

forehead blow from the hammer wielded 
hO" his mate ; was in hospital 
1 weeks. 

21 May Pioneer Tin Bra do Firewood McLaughlin, Ditto Broken and dis Was stacking firewood at bOiler C 
Mining Co. shaw's descending J ames locatetl ankle near f l.,ot of wood-shoot; .... 

Creek shoot with carter mistook signal QRd 
out warn- t.ipped wood into shoot, a 
ing pIece struck McLaughlin on 

Rad 
ankle, causin! injury named. 

22 May Tasmania Beacons- SlippeJ and William"" Single cut on leg \-Vas employe on slIme dam at 
Gold Mining field fell In .John and bruises batte~ horse-drivin~; at-
Co. frollt of temp to fiy-shunt, contrary 

truek in to instructions, slipped on rails, 
motion was pushed along by truck. 

whf'leJ, but not run over; off 

Dully, Alfred Married Cut on left cheek 
30 working days. 

28 May Ditto Ditto t=.ilab falling Dally, head contractor at Grubb's 
in shaft and nose Shaft, was assisting to get 

large timber into position, it 
6wun~against side., displacing 
a sIa which, when falling 
struck him on the face. 
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DatI' of . 
Accident. Name of MIIl t'. Loc-l !ily . 

Cause of 
Accident. Sufftlfer. or Single. 

Nat,"'e of Injuries. N alOe of \ 1'11 arrielj I 
- - -- ---e---------

10000J. 
7 June A nchor Tin 

Mine Co. 
Lotiah Stono 

bursting 
suddenly 

:?)o! June 

27 Jul .\· 

"['"mauia I Beacons- [1 ;", Ilin" " 
Gold Mining field I hea vy iron 
Co., Ltd. I plate, 

which 
slipped 

Ditto ! Ditto F,dl of 
ground ill 
stope 

Hodgo, 
WI lLer 

Oavi rlson, 
Arthur 

Herbert , 
J oscph 

Singl~ 

Manic I 

Ditto 

20 Aug. I BI'I8Cis Tin Derby A stone 
rollin!! 

K"an Victor Si ngle 
and (J encral 
-'lining Co., 
Llrl. 

l5 R~'Jlt Tasmania Bea<:olls-
Gold ~ I ining- fiehl 

I Co, I.trl. I 

• 

Picce of I Smith. John 
skid fall -
IIlg in 
shaft 

:\farl'ied 

Sprained foot at 
ankle-joint 

End of fo refinger 
on left ha,'d 
badly crushed 

Lower part of 
back on left side 
badly bruised 

Flesh of right 
hand torn fr .... m 
palm and be· 
tween fingers 

Flesh torn for 
about 3 inches 
on right forearm 

Parl icuiltf$. 

Was bursting a boulder, in open 
cut face, with hammer and 
garl, stone suddenly spl it, one 
baLf rolling against his leg: he 
was treated at L aunceston 
Hospital. ' 

Davidson, while shifting a heavy 
iron plate on the snrface, got 
hIS finger jammed; he lost 17 
working days, 

Was working in a narrow !ltope 
in 106 BllIck, portion of the 
uanq-ing wall feU, jammine him 
against the other side ; \...e was 
badly bruised: at expiration 
of 40 days had not returned to 
work. 

Was putting stones into race at 
North Ringarooma face: one 
fell and jammed his hand 
badly; doctol' MyS no pcr­
manent illjury will result, but. 
the accident was most painfu l. 

While working in G "ubb s Shaft 
a piece or skid, with nail pro­
jecting, fell, striking him en 
right forearm; was otf 15 days, 

) 

o 
00 
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22 Ocl. Wallsend Sandfty StrUt:k on Pearce, Dilto Bruised ankle Was struck on the ankle of left 
Colliery Co. ankle by Henry foot by a piece of stone while 

piece of working in coal face; treated 
stone, the matter l~htly at first, but 
under- after a few ays had to go to 
ground the Hobart General Hospital. 

1 Nov. Ta."mania Beacons. Collision of Clyde, Single Wrist of right Ran an empty truck from main 
Gold :Mining field hand- Harold arm broken' shaft out over fiointH on to 
Co., Ltd. trucks mul:ock quarr;r ine, without 

bein:;: run looking for c carance ; was 
ell surface overtaken by truck run by J. 
tramway Waugh (who could not pull up), 

and got jammed. . 
2 Nov. Ditto Ditto Running on Tresize, Ditto Righi forearm Tresize, a lad of 15 yearn. Wag 

Ilamiille, Joseph broken running on tramline at battery 
slipped to I au pIe n1 trucks; he 
and fell slipped and felon rail, break-

ing his arm. 
5 Nov. Ditto Ditto Fall of Hayes, Married Muscular bruising \Vas working in No. 106 stope, 

0 hanging Patrick prebaring to open up a set of 
~ wall s«)IIe tim er, about 6 or 7 cwt. of 

stene fell from the hanging 
wall and struck him; no bones 

Ditto fall· 
broken ; off work 26 days. 

Hj Nov. Di tto Stolle Smith. John Ditto Struck on shirl. Whilst asceniling ladderway in 
in~ in bone of left le~ Block 1'-10. 20'2 a small J?iece of 
la der- st-one cnme away. strikmg him 
war 011 shinbone of left leg ; was 

lJitto Dilto Pulled a Cowie, Vitto BruiseJ toe 
off work 16 days. 

3 Dec. Whilst wOlking In Block 203 he 
lump of Thomas pulled a. piece of quartz over 
quartz on on to his rIght foot, burstins.the 
to his foot big toe ; was off work 20 ays. 

18DI:!'. The Briseis Derby Bar slip- Allen, Jame" Single Broken fill~er of Was assisting to bar la rgo 
Tin and ping w:hen right han boulder into race, bar 8Ii~l?ed 
General removlIlg and jammed his hand, brea m~ 
Mining Co., stone bone of small finger; was 0 
Lid. work over 14 days as a rtsult 

of accident. 
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MR. INSI'EcToR HARlnso~ (.7~ehan ) reports: --
.4ccidcnts.- ln submitting my annual report for 1900 I beg 

to state that the accident list is as follows: - - Two fatnl Ilnd 
15 nOll -fatal; most of the lattel' were not 01 a very serious 
character. J.i'i,-e of them were in cOllllection with our local 
smelters 

Sajct11 A Dvlitlnces. - The Vlll'ious mines art! well supplied 
with the necessary appliam:es, which are kept 'n good order. 

V"ntiLofiQII .~'l'he ventilation of the m ines in this district 
is, on the whole, ,'ery good. 

Magazines.- . )hgazines, 40 in number, nre kept clean and 
in good ordel . L 11111 hU\' ing others e reded ill \\ hale 's H ead 
and. on the Bnlfoul' field. 

1)'rnS1Jects 01 the l"ield.-- l regret to SHY there has been a eOIl­
fi~lie l'llbl e falling ~ff in the retUl'IlS from t he f:ield , caused par· 
tlally by the closmg.cowIl of some of the 111lneS through the 
low ' pl'ice of metals, and the local smelters closing down. 

Silvu-leud.- 'l'owards the end of the year a most promising 
find was made at the 5-mile by the \\'allace Bros. Mr. T. 
Vincent, manager of the Mt. Zeeban (Tas.) Compa ny. pur­
chased the property. a nd is now (!!,:etting ready to open it up. 
Several otber_ parties are prospectmg in the same locality. 

At North-En!'.t Dundas tin-mining is going ahead , and the 
output steadi ly increasing. 

Mt. Z.'arrsll. - At ;\1t. Farrell the North Farrell Mine has 
opened up a deeper level, which shows that the large lodes 
worked from the aelit levels sti ll li ve down. Other mines on 
the field are still turning out are. 

Sta1t'llite. - The Oonah Mine has been worked by the present 
(·ompany. Ilnd large bodies of stannite ore exposed. Smelters 
have bf'en erected to treat same, and t he general manager, 
Mr. Alubastel', informs me that the results obtai ned from 

,treatment are most satisfactory . 
Zinc Blllfl,de.- 'l 'he zinc bhmde deposits at Comstock al'e 

about to be opened up and treated on a large scale by a 
powe rful compall~', the sampling of the ore-bodies having 
proved satisfactory. 

Tin Pield.!.- 'l'he Renison Bell ti nfield is looking very well, 
a.nd the returns from same are increasing every quarter. The 
same r ema.rks apply to the BE!('lIlskirk field. The reward sec­
tions on the Stanley River have been floated into a large 
oompany, and active work is to be at once undertaken. 

Superpho.!phate.-We have two mines-the Chester. at 
North Pieman. and a tribute on t he Oonah- breaking large 
qua.ntities of 12yritic are for the superphosphate works in the 
neighbouring States. 

Mt . Bal/our li'.jeld.-Numerous good lodes have been exposed 
on this extensive field. Up to the end' of November last the 
Murray Bros. had sent awa.y 1172 tons of copper are, of a. 
gross value of £15,000. Water is the difficulty on this field, 
until means of getting machinery on to it is provided. About 
30 feet is the limit for windlass work. 
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LIST of A('(';d~lI/~ in ll/'~/w"'or /Iarri~o n'.<{ Di;~I1'ict tor Yea ,. i90V. 

IlHtto of . 
Accidt'lit. Naille 01 Mme. Locality. 

i'-

Cause of 
Accidellt. 

Fatal, '}: non.fatal, 15: tot..-Ll, 17. 

Name 01 
SUfit-1'61'. 

Ml1nit:,d 
or Single. Nature of Injuries. Pal'ticulsl's. 

--- -------- ~-- -- ---- --- --_._- .---~--- ----------------
1909. I 

3 F eb. Magnet. ' :\1 agnct Fall of stone 

16 !\far. An rlerson LJ unrias Fire in 
P.A. bottom of 

"hat t 
16 \fal', Ditto DiU.v Dilt.o 

24 Mar. i'II t. ~ischoff M t. Blsch- Shunting-
off trucks. 

30 "Mar. Adelaide ~ JUIl ,las Oiling 

3 Apr. ' I'asmani!lll Zi'ehan I Clcanillg 
Smelters COll l'CyC l' 

27 Apr. Ditto Ditto H ot 8bg 

22 J une D tto Ditto Fall !lto 

13 J lily ?ilt. BischoJt Mt. Risch· 
ash pit 

Mj!'lsnre 
ofr 

21 July Hercules Mt.Read Crabwinch 

I 

Bricknell, 'V. 1+.1:arried 
J . 

Birkett, A. S. S ingle 

Bel'l'csfOld, C. Ditto 

Colgan, 1.'. M arried 

.Johnson, F. Ditto 

[Jyons, H Ditto 

Jlaywood, A._ Single 

Winslade, D. Married 

Grills. F. Ditto 

Airey, J. :Married 

Small bOlle ' of 
right l.g hroken 

Smotheled 

Caught by large stone whi le 
spfllling in slope 

Breo! Ill:red by smoke f rom fire 
in shaft 

L aid up for 8 day8 Pari Iy overcome by smoke hut 
I ab le to reI urn to -urffice 

artery crushed 011 surface 
Elbow, brach ial I Caught b.y butfe l~ whi le shun t illg . 

Not serious Hand caught by pump-crank 
while OIling 

Tops of two I -
fingers ta~en off 

I nj ury to eye Wbile )Ju tti ng stopper ill tap-
hole of furnace was struck by 

. hot. spark uf slag 
Two ribs brohn I Fell illto ash-pit of boiler _~ 
Scalp wound Returned to what he tilt ught 

was a Ini ssfire 
Crushed band While wo' ki ng crabwinch IllS 

foot slipped and hand was 
caught 
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Date of NIiUle orMine. Locality. CNuse of NHme or Mal'ried NHtul'e of Injuries. Particulars. Accident, Accklellt. :5utft'I'el'. or Single, 

--- - ---- ._-- --.. -- ------ -_._- -_. 
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19 Aug. Chester N,Pie- Runaway ){inghorn ~ M. Married Sprained ankle Was riding on emJ,lIY trnck, wh 'ch 
man truck got away with him \ in jumping 

13 Sep, Mon tn,na Sawley,8. Ditto 
off spralned his ank e 

Zeehan Fall of rock Broken leg Fall of rock from back of drive 
for want of few laths, w,.jcb he 

1:1 Sep. NOI,th Mt. Wilkimlnn, H . Ditto 
thought were not required 

Mt. Far- li'all of lode Back hurt In working out the effecte of a 
Farrell J'ell matter shot some lode matter f .. ll on 

his back 
24 Sop. Tasmanian Zeehan Hot slag Crane, E. Single Feet bUl'ned Cleaning up ave' flow of hot slag 

~melters Qut his fe(lt on the crust 
13 Sep. Magnet llagnet Trucking IlJegg, C. Ditto ... \ hile trucking, lhe trucket' 

20 Oct. Tasmanian Ditto 
fo llowing ran into him 

Zeehan Fall Harrow, F. A rms dislocated Fell from one floor to another 
Smelters 

18 No\', North !\It, Mt. Far. Fall of stone J ones, Robert Ditto ... Piece of stone fell out of slope 
Farrell rell and struck his leg 
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MR. INSPECTOR CURTAIN (Queenstown) reports: -
Dealing with the casualties that have happened in this 

portion of the district for the past year 1 I wish to make fur­
ther reference to thooe which were attended with fatal resuIte, 
as an analysis of t he circumstances attendant thereon poinUi 
to the fact that none of theia lamentable occurrences should 
have really taken piac..'e. 

(1) Referring particularly to George Lapham, whose death 
was the subject of a successful claim for damages by his widow 
and family against t he Mt. Lyell Mining and Railway Com­
pany. ]n this instance. had the deceased made himself 
acquain ted with the state of the means he had adopted for 
affording escape, there is not a shadow of doubt but there 
would have been no necessity for this painful investigation. 
He was practica lly the leader of the part~ of contractors who 
were engaged sinking nn " incline shaft ' from ODe level to 
another for general purposes , and to assist in entering and 
leaving the work, tied a rope around a project ing drill-shank, 
about midway (15 feet) down the" winze" j yet shortly after, 
and after having spit a round of heavily·charged blasts, it 
was found useless , having from some cause come off 8J)(1 

fnllen to t he bottom. Laphnm called for assistance to his 
mate , who, within a minute or h 'o before had used the rope, 
and then informed him of i1:6 safety, but in the confusion that 
followed before help in any form could be ob tained, the explo-­
sians took place and killed Lapham instantaneously. 

In this case the letter of the regulations was not complied 
with, inasmuch as ladders were not mounted. But It is 
questionable whether these would have been used, as the shaft 
was a particularly flat one, out of which is was possible to 
walk or climb without any assistance, and this created a 
belief in its safety which I feel sure was entertained by Lap­
ham. who, being a thoroughly practical man, would not have 
taken or permitted any unnecessary risks to attend his 
labours . 

(2) Charles Richardson~ a platman at the same mine, during 
a brief darkness causea by a temporary cessation of the 
electric current, walked into a compartment of the main shaft 
and fell some 400 feet. The shaft was mounted with safety 
gates, and it W86 part of the deceased's duty to see that they 
were securely shut, yet on iiwestigation the one next to where 
he was last seen standing was found ajar, and through this 
he had fallen, death being instantaneous, so that beyond the 
unfortunate man 's own actions, no one else could possibly 
be held responsible. 

(3) Jamoo Brennan, working in the No.1 level of the Mt. 
Lyell Company's Iron Blow Mine, WM overcome with dele­
terious fumes, followed by acute pulmonary troubles. from 
which he never reoovered, and died in .the Queenstown 
Hospi tal some six weeks later. This is another case where 
warning was given that the men on the top level puWosed 
II firing " a strong charge in order to bring out a II cut, but 
Brennan and his mate, believing t h ey were all riJrht, remained. 
below, with the result that , owing to the ventilation of the 
mine, the fumes were drawn downwards, and penetrating the 
men's workings drove them out. They reached the plat. where 
it is needless to state the oonditions were worse than the end 
they had left, and signalled for the cage, but owing to a skid 
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bt·ing di:..pJucpd this could not be sent through for some time, 
and when accompl ished both men were found suffering severely. 
Brennan continuing in t his state un t il he succumbed. as 
already stated. H ad he complied with the wish of hi s mates, 
who called from the top level to come up, this occurrence 
would also have been avoided. 

(4) William Edward Thornbury; another leader in a contract­
ing party of the North Lyell Mine l wanted logs for a staging 
in order to adjust a l'ock machllle and for this purpose 
removed from a pass its oovering and although i t was stated 
that other timbers were substituted, it is questionable if the 
latter were properly arranged, with the resu lt that, the guide 
studs of the machine subsequently breaking permitted its 
body (cyl inder a nd drill) to leave the " scat /, or ., saddle," 
a nd str i kin~ Thornbu ry with much fo rce precipitated him. 
or caused hlln to roll. into the p ass. down which he fell 33 
feet, and sustained serious injuries, which terruinated fatally 
some two or th ree hou rs later. 

The balance of the accidents need no further cornmfW.t, 
beyond t hat which accompanies each in the tabulated list 
fu rnished herewith. but au t he lines of the jury's recommend~ 
tion on the IMt case cited, it behoves our l>epartment to visit 
with a hea vy penalty those men who take ul? the dangerous 
ca lling of milling and yet wilfully neglect thelf own safety. 

Uealth oj the I1J illers.- As a whole I have still to report 
th is as favourab le. The re are cases where men are reported 
to be Suffli'l'ing from lung trouble, brought on by the inhala_ 
t ion of dust f rom rock-drills, but enquiries from the medical 
officers and secretaries of the Miners' Association both here 
a nd a.t Gurmanston have fa iled to elicit any definite informa­
t ion . That ill-eft'ect.E! are presen t 1 bave little doubt, but 
they a re not at all ramrant. However, there is no gainsay­
ing this fact: that a l " uppers " - especia lly in rises and 
t he back of close stopes-where rock-drills are used , produce 
dust, which must eventually affect the health of the men 
engaged in s uch operat ions. Consequently, it becomes neC€s­
Sll l'y t ha t ~Oll1e sui ta ble provision be made to remove this 
IIlCIHlce to hea lth . H ydro-pneumatic sprays have been 
mounted on the drills, but they produce an excess of vapour 
i.n the air, the humidity of which soon hooomes uncomfortably 
appareut. and this de\' loo has met · with general condemnation 
from the worknlen t who invari ably state that the dust is not 
allaye-d by this method, but made " s limy" (as their expectora­
tions demonstrate). and hence they prefer it in a dry form, 
without an accompanying wet jacket. 

Latrines B elolc Ground are in general use at the North 
Lyell Mine. The design of t he model of a commod'c I obtained 
from the Chief Inspector o f Mines while in Victoria has been 
tried , but the ba la nce of t he cOlwen iences ate open seats, 
and the effluvia in t heir near vicinity is offensive, and some· 
times nauseating. A plent iful supply of deodorants is pro­
vided, but whether from laxi ty of use Or other causes the 
p resenCe of a nuisance is at t imes apparent. Receptacl€6 for 
crib-wrapfH'1'S and waste food find little appro\'al from 
those whom it is intended to benefit, and only that the mine 
is well stocked with raUi, which act M scavengers, another evil 
would arise. 

... 
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The Temperature throughout these workings is remarkably 
cool. During t he hot weather in the last month I took various 
readings, and the highest registered was that at the top of 
the" upcast," which was 15 degrees Centigrade while at the 
plat of the llOO·feet level it only read 11 degrees. The" dead 
ends" to this last level, and to which no stope-connections 
have yet been made, being also cool and pleasant, while the 
quality of the air varied from 0'15 to 020 Col, which com­
pares favourably with any other large mine in the Common­
wealth. 

F1,t'Ure Pro&pects.-Those of the Mt. Lyell group are 
exceptionally favourable, and the establishment of high­
grade ore (bornite) at the BOO-feet level of the North Lyell 
Mine must tend to increase the general manager' s estimate of 
this mine's reserves considerably, 

At the lron Blow undergJ'ound mining is actively resumed 
at the Xos. 6, 7, and 8 lel'els, which, in addition to the 
erlractions from the open-cut, will produce the necessary 
oompiement of basic are required to successfully treat that 
from the North Mine for years to come. 'I'he old South Lyell 
deposit is also in readiness to draw upon from the deepest 
level of the parent mine if ever required for this purpose. 

The other mines in the district which are doing serviceable 
work are the Lyell COMols Blocks, Comstock, and Tasman 
Crown Extended, and Davie P .A. and Darwin Syndicates, upon 
which properties the respective managers are satisfied with 
their developments, and speak hopefully of their prospects 
for the incoming year. 

Miners and Othen working in the district, i.e., directly 
attAched to t ho mines mentioned, number 2150 men, which 
number it is believed will be maintained, and most probn bly 
increased. during the ensuing 12 months. 



LIST of Ar'ridents in Iu,.~pl!c'or Curta'in's District lor the Year 1909. 

Date of 
Acdli ... nt. ~ame of Mine. Locality. 

1909. 
-20 !,, 'b, 

2:) Mar. 

Mt. Lyell 
1'1'1,2'. & By. 
Coy_ , Iroll 
Blow ,Open 
CJts 

All. Lyell 
Mg.&Ry. 
Coy., Nth. 
Lyell Un­
dergrounu 

Mt. Ly,'l1 
Mg. & Ry. 
Coy., H,·­
duction 
Works 

(Jorlllllll­
stoll 

Pellgbana 

Fatal,4 . non-fatal, 10; total, 14. 

Cause of 
Accident. 

PremttlUrl' 
expliisioll 

Explosioll of 
preparl'd 
round of 
bltlsts 

An aerittl 
buc ket at 
No.2 plaut 
left tile 
travelling­
wlty 

Nam e of 
Sufferel'. I 

Marri ed . . 
01' Single Nature of InJuries. P9.rticuiQI'8. 

--- - - ----------_ . . _- -------
Colli us, 

WilJiull'i 

Ditto 

H ig/;{ins, Lt>s li~ Sit'glc 

Lacera.tions of This man was I1sJl.isti ng to re-
face, eyt>sJ arms. move a rock-drill from off a 
and chest sh.dlow blast that hud bf>fln 

lutlded Wil Ii cheddite and 
gelignilc, wh~n it unex­
pectedly ex plod ed , and pro­
ducf'd 1l1.iuri ei! to his arms f4nd 
cP's, frollt which, though he 
pursues light work at the 

Severe r:ontused 
wounds o,'er 
h('8d twd hod" 
Ihu t ctlUS(·J 

dett.lh 

Hand severelv 
bruised and tw'o 
tingers broken 

mine, he iii still suffering. 
The dC(;ea8ed, alter "spitting" a 

round of heavi ly - char~P.d 
holes, found the rope on which 
he relied ttl a8l'l i8t hi~ el'cape 
had fallen down the shan] 
tt.nd before ttnother rope con ld 
be handed down the c harges 
exploder!. 

Hilrgins was a tipper at the 
wrminul I'tal inn where a 
buckf't left. the ruil , and its 
I . clip " or ti,gtener catch ' ng 
his hand AO'llin.'!-t the htlnger, 
produced the injuries stated. 
He has resull1t.>d work at the 
smelters. 

" 
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21 May 

25 ,\1IlY 

10 JUlie 

I 

r 

Mt. Lyell Nth. Lyell 
Mg. &. Ry. 
Coy., Nth . 
Lyf'll ~lille 

Alt. Lyell Uurmo.JI-
Mg. & 'Ry . \ stOll 
Coy., Iron 
Blow I 

! 

Ditto i Ditto 

.( 

Ft'UdoWIl th 
mnin l'Ihnft 
400 ft., 
frum the 
700 ft. to 
the 1 100ft. 
plitt 

Deleterious 
tUllle~ after 
blasting 

Richllrdson, 
Chttrles 
Edwnrd 

Brennan , 
James 

Ditto 

Murried 

Fell from I Sweeney,John ~illgle 
flice while 
barring 
down t 

DCC&f!itatoo. 
Body manglt>d 
and otherwi1l6 
broken 

Geneml prost nt­
lion followl·d by 
pneulllonia 

Principally shock 
ami brlli.~es, 
attended Lv 
partill l pllralY lI·i s 
of the rig-lit ~ id f' 

The deceased was all taSsistant 
ph.tman, aud during a tern . 
porary darkness cduse41 by the 
t'iectric current cUi tillg off, 
a.ppeared to have paSSed 
through tht' protACtillg gRte in 
some way, Itlld fa.llen . A 
Coroner's jury recorded 0. 

verdict "th ltt tlli'r~ WHS no 
blame attachllble to anyone." 

Brennan, fLlI old lmd eX l.M ·rieucel l 
miner , Wwt notified t lut some 
heavy chllrgcs were about to 
be fired. Beiieying himself 
perfectly safe, he remained be­
low, with the result thut the 
subsf'quellt fum ps pem·trat.ed 
these workings bnd ~eriously 
afiected him ulld his mate. 

Sweeney WI:IS suspended on a. 
lOpe held by Bird, und by 
some me8n8 the latter lost 
his bahmce unrl control and 
fe ll OVt'r the ftice, it is believed 
011 to Sweelley, thereby adding 
to bis (Sweeney's) injuries. 
Both mell were conveyed to 
the cu.s ua tty ward . which Bird 
Inft !·nll resumed working 
withm 14 dltYs, but Sweeney 
has ever since been affected, 
and is at the pr(~sent in one of 
the neighbouring States seek­
ing medica.l ad vice. 



Date of 
Name of Mine. Locality. Accident. 

CaUSf' of 
Accident.. 

--_. ----. 
1909. 

H July Mt. Lyell Gorman-
Mg. I< Ry. stOll 
Co., Iron 
Dluw 

Struck alld 
jamllwd by 
a travelling 
loaded 
truck 
al,"Uinst 
8.llotllt·r 

21 Aug. Mt. Lyf'1I Ditto 
Mg. I< Ill" 
Coy., J\IU.l1l 
Hltulllgc 

While coup-
ling u. rakp 
of trucks 
gOt th e top 
of Ills 

I , thumb jam-
med ott· be. 

J 5 Sept. I M t. LIeU D itto 
Mg. &. ly. 
Co. , Iron 
Blow 

tween the 
buffers 

Londe,] 

wagon of I 
py ritic ore 
overt urn ed 

Name of M",,;e~.1 . . 
SufF~rer. or Si ng]£', Nature of hlJurtClf, 

Frallci~, H enry 'jingle Bruised sev .. rdy 
abo ut the h ip~ 
ami buttoc k:-: 

Fi sher, James Ditto Top joint of 
thuul h eru s hro: 
off 

Ward , )'l arcns Ditto Compoun,] co ... -I 
Illinuted fnw-
lure of right 
h'g below fh e 
knee thltt suL-
~eq uelltl y lII'ces-
sitatf>d umputu-
tion 

Pal't iculfl t·s. 

Fntllcis and others werccllbruJ!'ed 
trucking lit No.5 lev .. l, whell 
a 80mewhnt ullcollirolled 
loaded wagon from a 8ide lil1~ 
ran into him , It.lld produced 
tllc ilJjuriesttl< lH're i n ,lc8cribf!d. 
Hl' ha ... resuJlwd work. 

Fi :~ llI'r wu.<; cOllp llllg Ilud milking 
lip a rake all tlto fOp Im.uhtge, 
when an inCQlIlill),! shunt 
Ilp proachfod with more tbltll 
ordi nary ~ 1lCt'd and I~ught 
hilll. He i ~ liJ!uin workill g at 
tlu' SH ine cnlploy ltll'lIt. 

Wanl al,d tWt) utl l"rs were fill. 
iug 11 wagoll ttt the end of li 
slightly elevated tl'amlill e, 
wllf'n it "CIIIllP bac k ," and 
the bow or fnllne pJ ltt~ catch­
iJig hi s leg, pi II 1It'{1 it with 
s uch form' to the ti oor tlmt 
diP hom's were shutlert,d. 1-1 f' 
if! abollt 011 c rutclu'$I, ttn 
artificial lim b IHiving been 
ordered for hi III trom 

America.. 

...... 

...... 
00 



-1 Nov. 

13 Nov. 

Mt. Lyell 1 Nth. Lyf'll 
)[g&Ry· 1 

Struck by 
tbe rebound 
ot an un­
controlled 
rock 
machine, 
tll1d fuJl 
down an 
a re 1)ft,SS 

Co., Nth. 
Lyell Mine

l 

Lyell Blo(' k~ 
CI'PP"f 
:Mine 

~tli. Lyell Full of 
( Lindu.) ground 

from tlu' 
Ihce of the 
main or 
Consols 
aJi r 

Thornbury, 
William 
Edwur, 1 

H "gJ.f',·, 
WiJliu,ltl 
George 

I Married 

I 

Ditto 

F,actured base 
of skull unci 
other hodily 
inJuries thnt 
produced deu,th 

Left thigh 
broken, with 
bruised shoul­
der, bllck, arms. 
aMI hands 

, 

Thornbury, with a mute named 
Apps, were the leuders of' a 
contract party in stapp. 18. 
O'fer the 850 fEwt It·vel. They 
were u.fternoon shift, and 
prior to tht'ir wking pOS.!les­
sian of the sto p" it was con­
clu~ivf'ly prtl\'ed that the pt1.8S 
down which the deccasro fell 
WitS securely covered when 
the day shift left it. A rock 
machine bud bee.n I I rigged," 
but, giving some truuble, 
timber was ta ken off the Pu.ss 
in order to provide a staging 
whereby it might be mor~ 
readily adjusterl ,and although 
it was sttlted that other 
timber wa." substituted. it 
wus certninly th~ want of this 
necesf!:ity that Pf'rmitted t he 
IIlILn to go through. 

Hugill's and a mate uamed 
Stapleton were prf'pltring fur 
another ~ f't (timbers), but , 
uwillg to the st1te appearance 
of the ground, w;thout pitch­
i' ,g "back laths" (slabs). 
cllttllced it, with the sllme 
old but disastrous rt>stilt-it 
came Rway, and catching him, 
caused serious injuries that 
still detain him in thfl hos­
pitAl. 



LIsT of Accidenfs in Inspect01' Gurtainll Di .. ~trirf, /0' YeaI' 190B-continued. 

Date of f . 
Accident. Nameo Mme. Locality, Cause of 

Accident. 
Name of 
Sufferer. 

Married 
or Single. Nature of Injur't's, Particulars. 

- - ---- - - ------------1----------- _______ __ _ 
1909. 

25 Nov. 

2 Dec. 

Mt_ Lvell 
~Ig. & Hy. 
Co., lron 
Blow 

M t. Lyell 
Mg.&Ry 
Co" Nth, 
LY('II ,\fine 

, 

Gorman~ 
stan 

Nth. Lyell 

Jumpetl or 
fell off a 
ledge he 
wno! 
harring 
dowl! trom'l 
ill order to 
ttvoid tt 
piee,' of 
tailing 
8chist 

FalllJf mul­
lock that. 
had lll'e ll 
rUIl trOIll 
tIlp surtitel' 
lot' tilling 
(stowillg) 
pllrpO!'fl~ 

Banlick, Loui~ Mttrried 

Mttr~hl:Ln, 
CJarenc,· 
Wilmot 

Ditto 

I 
I 
I 

Several cuts and 
ttbrasiom abollt 
hearl, and 
brl1is(.'{{ or 
jarred knee­
joint 

Left hiT) dis~ 
iocuted 

Bantick WIlS clearil'7 down II. 

If'd!!t' some 12 feet up th~ 
faf:e, in , ·rder to " rig " It 

ruttchine, when, noticing SOllie 
of the side country coming 
awtt.Y, in Nldf'l1vouring tu 
ttvoid It be sustained the 
injuries which s tilJ incttpa.ci 
tate bim. 

;\rur.~ llIlll lind hiN IIHtte (eoll 
tractors) were en:,:ttged in II-: 
s toJ·e, 850 tfoet h·\,el. Their 
work was ill" !lIndt· ground,l 
throu/!h which th .. y hud Cll 

11 gull .. t 80nle 8 or 10 teet 
deepl with the resul t tJmt it 
caved in, tLnd cauglu both of 
th~m, Marshl111 1 though I'P 

covering, is Mill uflltblt' I., 
work. 

-"" o 



19 Dec. 

• 

) 

Mt. Lyell 
Mg. &. Hy . 
Co. , Rf'duc­
tion Works 

.( 

Penghtma Fall of fur- Jones
l 

Robert 
nace girder Wi] iam 

Ditto Two middle 
fingers of lett 

and crus bed 
above first joint 
that necessi­
tated their 
amputRtion 

, 

Jones was 8.Ssisting to straighten 
tL girder, and for that pur-
1J0se hiW. rigged it on edge 
bet wt:en the base frames of 
Nos. 4 and 5 furnace~, so as to 
be Hoblt> to forte it with 8. 

"botlle jack." While undf'r 
pressure both kicked or 
canted, and the wei~ht falling 
on Jones' hand, severely 
crushed it; from which he is 
still sufl'eriug. 



THE CAUSE, EFFECT, 
VENTION OF THE 
QU ARTZMINERS. 

INCIDENCE, AND PRE­
P NEUMOKONIOSIS OF 

By J. S. PUIWY, M.D. C.M. (A.berd.), D. P.R. (C:unb.)" 

Chief H ealth Officer for Tasmania. 

'fhe term " Pneumonokoniosis," introduced by Zenker, 
<lmbracing the va rious forms of fibrosis of the lung due to the 
inhalation of dusts ill various occupations, includes anthrn­
casis (coalminers' lung), due to the inhalation of the com­
parativf'ly harmloos and, as statist ics show, possibly belwllcial 
coal-dust: chalicosis. due to the inhalation of miJlerai dul';u; 
producing t he S()-called stonecu tte rs' phthis i", or the g rinders' 
" rot," of the Sheffield wo rkers; and siderosis, or s ilicosis, due 
to the inhalation of mineral dusts. 

The oonsiderat ion of t he cause, characteristics, and tne:lllS 

of preventing t he lastnamed condition, more es/>ecially in 
,quartzmine rs, is a subject, not only of medica academ ic 
interest on account of the special features of t he di-ease, 
more especially from a p athological point of v iew, but aiso 
of economic value as indicating the possibilities of reducing 
the incide nce and mortality of a disease affecting a special 
class of workers at a n age when in most employments the 
indi"idual as a working unit is at h is best, 

Early association with minel's, together with some tIme spent 
as su rgeon to a coal company in the north of Englnnd. f'fJi­
lowed by sen' ice in the Health Departments of th ree countries 
more recently . developed in which mining is an important 
indust ry, afforded opportunity of obsen-ing conditions affect­
ing the health of t he worke rs and collecting illfol'mntioll with 
regard to diseases connectefl with the ca lling of mining. l\fter 
t.he South African war, one of my duties, whil <;t in the clnpioy 
of t he Natal Government, was attendance on worlmlen (Euro­
pean and native) en!"?aged in mining. 

It was just at thIS time that attention was being direct.~J 
to t he hi~h mortality from what was known in J ohannesburc 
as miners phthisis. 

So p revalent was the disease -on the Witwatersrand , the 
great quartz gold-mining area of the Trans\'aal, that it had 
~n estimated t hat out of 1377 ruck-<lrili winens employed 
pnor to the 13001' war, 225, or 16·31 per cent., had died during 
the two and a half yea rs immediately preceding the outbreak 
of hosti lities. 

From time to time comments were made in the press of the 
number of R and miners who had returned to England and 
died of miners' phthisis, said t o have been contr acted in the 
mines at J ohannesburg. 

In August. 1902, a committee of t he TI'ansvaal J[edical 
Society made an investigation and fUl'nished ,'a luable eVidence 
to a R oyal Commif:l>ion set up later h.v Viscount Mi lner to 
enquire into the extent to which miners' phthisis pl'e\"ails; to 

• 
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ascertain the cause of the disease; and to make recommenda­
tions as to the prevention and curative measures which should 
be adopted, either by legislation or otherwise. The inveetiga­
tions showed that mmers' phthisis (or more correctly, silicosis , 
a .chronic fibrosi s of the lung) was due to the inhalation of fine 
an~ular dust suspended in the mine atmosphere, causing irri­
tatlOn, and 80 producing an enormous development Of the 
delicate fibrous tissue in the lung. Bands and patches of 
solid useless material gradually encroach Oll the normal appar­
atus and ' interfere seriously with t he respiratory functions. 
The quantity of silica in some of t he lungs examined amounted 
to 24"4 per cent. 

'1'he average age of the d ecea-sed miners was low, according 
to one series of statistics, the average being 35'5 years. Whoeh 
tuberculosis was found it was usually a secondary develop­
ment. The condition is in no way peculiar to South Africa. 
Thus. Cornish tinminers have long been credited with the 
highest death-rate from diseases of the lungs of any occupied 
class in the United Kingdom. 

The fine, angular, gritty particles causing the disease can 
be demonstrated under the microscope and recovered from 
the affected tissues. 

Irritation from dynamite fumes and from oil vapour con­
tained in the exhaust air from the rock-drills are subsidiary 
factors. 

Clinical investigation and examination show that the disease 
is an ext remely insidious one, of very gradual development, 
having in its earlier stage little or no obvious effect on the 
general health, so that by the time t he working efficiency of 
the mine r becomes seriously impaired the disease is, as a rule, 
already well advanced. 

Pathologically, the disease is characterised by a chronic 
catarrh of the larger and smaller bronchi , and of the air-cells 
w~th a slow but progressive increase of the fibrous tissue 
around the bronchi and blood-vessels. and throughout t he 
suostance of the lung as the irritant penetrates into it a long 
the lymphatic channels. The pleuroo also are thickened , and 
in advanced cases almost invariably extensively adherent to 
the chest-wall. The true lung tissue in the affecte<l areas 
ultimately becomes replaced by fibrous tissue, and in advanced 
cases the consol idated areas are very extensive. The affected 
portions may come to have t he consistency of indiarubber; 
the whole organ feels firm, and is of a dark-grey colour. In 
one case examined the tissue which could be described as even 
ool.paratively nnrmal did not amount to more than a. quarter 
of each lung. The breathlessness which is so marked a feature 
of advanced cases of the disease fiuds he re its obvious pa tho­
logical explanwtion. 

Cavities may be found in the consolidated tissue; t hey are 
usually necrotic in origin. The disease is bilateral , t he­
changes being similar in each lung, but varying in extent and 
degree, and while the prooet:lS is a diffuse one, it is usually 
found to be more advSlIloed in the posterior and lower por­
tions of the lung. None of the cases examined showed naked­
eye signs of tu berculosis. 

An analysis of the material in an affected lung showed that 
it was similar to that of a case of II ganister miner's lun~." 
Ganister is a close-grained. hard, silicious stone, contairung. 
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about 95 per cent. of silica, and used for lining the bottom of 
bessemer converters. 

Cau3ation.-The inhalation of silicious dust is t he main 
cause of the disease, the fin~. angular. gritty p articles can 
be demonstrated under the mICroscope, and can be recovered 
in some quantity from the affected t issues. 

This conclusion, which would be justified from clinical and 
pathological considerations alone. is fully and finally con­
firmed by the fact that the mining :processes which are admit­
tedly the most dangerous, viz., H raising" and" driving," arc 
precisely those in which the presence of dust in the ail' is 
at a maximum 

The reasons for this are :-
(1) 

(2) 

(3) 

That t he " raise" and the n drive" are culs-<l.e-sac in 
which adequate ventilation is a matwr of great diffi­
culty. 

That ma.ny of the holes bored are " dry, " emitting 
a constant stream of fine dust, with which the 
atmosphere is impregnated; and 

That the practice is frequent of returning after ~Iast-
iug a certain number of holes to blast t he remamder 
or to inspect the results, before sufficient time has 
been allowed for the fumes and dust to have cleared 
away. 

Rock-drill work in the stopes is not exposed to such great 
disadva.uta~es, and few dry holes are there necessary, unless 
"overhand ' stoping is employed. 

At the close of each shift the whole atmosphere of the mine 
after blasting becomes char~ed with the dust and fumes so 
caused, and although this vttiation is not (so far 8.8 dust is 
concerned) as great as obtains under workin~ oonditiollB in 
a· raise or drive, it still is a factor to be constdered. 

Also, apart from that actually caused by drilling and blast­
ing, the dust raised in the subsequent handling and removal 
of the broken rock still further exposes the miner to th(' 
inhalation of dust. The dust particles inhaled a re caught in 
the mucus of the respiratory passages. Nature has made a 
wonderful provision for rejecting foreign particles in the air 
we breathe in the cilia of the epithelium, which mechanically 
prevent the lodgment of dust; the act of coughing, often 
Induced by reflex action, causing ite expulsion. But, as con­
stant dripping wears away the hardest stone, so the constant 
inhalat ion of dust overcomes the cilia, the first line of defence. 
Although the cilia ultimately fail to repel the invader. a still 
further defe nce remains in the action of phagocytes. Osler 
has termed the mucous and the alveolar cells the normal 
" respiratory scavengers." It is owing to t hese agencies that 
the air-cells are protected from the dust the particles being 
taken up by the alveolar cells. E ven these fail to deal with 
all the p articles of dust. which thus penetrate the mucooa, 
reaching the lymph spaces. Arnold has shown how, having 
gained the lymph stream. they become distributed in the 
nodules surrounding the bronchi and blood-vessels, the inter­
lobular septa beneath the pleura and the substernal, tracheaL 
and broncliial glands. Ultimately a condition of interstitial 
sclerosis is brought about. 

.. 
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The main symptoms are those of reoeated attacks:. of bron­
chitis, with a ' more or less chrome cougn, t ue clIlated. epithe­
lium of the bronchial tubes being gradually destroyed. At 
first the general health remaill6 good, but as the Irritation 
oontinue6 and the damage to the lungs becomes mor~ pr~ 
gressive shortness of breath is a prominent symptom. As 
the condition becomes advanced, dyspnooa is more marked, with 
wheezing, prolonged expil'ation, hurried breathing, and stridor. 

Dr. Summons, of Bendigo, Australia, who records an exam­
ination of 192 cases, found t hat, ., a.ssociatOO with the frequent 
recurring bronchitic attacks, the men complain of Hi tting 
pleuritic pains--' stitches in the side,' as they term them. 
Rarely was a case moderately advanced examined without find~ 
ing evidence of old or present pleurisy, as a rule of the dry, 
-chronic type. Notably was this the case iu the region of the 
fifth and sixth ribs in the axi llary regions . B e re, also, where 
the parieta l pleura is nearest the root of the lung, and where 
the inter lobar sep tum comes to the surface, the early pJeul"~ 
itic rubs are heard." 

Physical Examillation .- .)!;xpiration prolonged. On exertion 
breathing hurried and dis tressed. 

l nspcction.- The chief feature is diminished chest expan~ 
sion and rigidity. Seldom does the expansion exceed 11 inches. 
A drawing in of the lower intercostal spaces, us ually bilateral, 
may be noted. 

Palpation.-Tactile f remit us generally increased, with oeea 
sianal diminution in places. 

Psrc·ussion.-Dulnees most marked in the axillary region and 
towards the base. Sometimes cardiac displacement, with 
enlarged area of superficial cardiac dulness, due to fibroid 
-contractions. 

A1£scultutiolt revealed alteration in the respiratory mUl' 
murs, in the sha~ of dimiuution, prolongation of expiration 
raised pitch and different grades of bronchial breathing. 
Creaking sounds, perceptible both on inspiration and expiJ'u~ 
tion} with cardi()-respil'utory murmurs along the left cardiac 
bord.er and in the re2:ion of the apex beat--notably a series 
.of short puffs synchronous wit h the heart_beat, and equallv 
well heard on expira t ion as on inspiration, with crackles and 
fine pleural frictIOn in this region are commOn. 

Although t he rigidity and lack of expansion of the chest In 

cQ. miner might suggest a condition of miners' lung, an exam ~ 
ination of the sputum leaves no doubt as to diagnosis. 
Althou~h at first the eX.I?ectoration may be scanty, when 
bronchltis is developed It becomes sometimes profuse and 
-muco-purulent. with a bluish-black discolouration, more especi­
.a lly when there is a caseation and necrosis oj the lung tissue. 
The particles of dust. which in a quartz mine consist of 
minute, sharp, angular mineral substances with a ja~ged edge, 
·can be recognised in the sput um, as they Hre a lso found In sections 
of the lungs enclosed in fibrous t;<l.Sue, of which t heir p rellAnf"1> 
has caused t he fo r mation. 

In most o f t he Australian cases exumined it was found that 
a condi tion of tuberculosis was ultimately grafted on the 
fib rosis, with progressive loss of weight and weakness. With the 
signs of consol idated and breakillg-down lung, were also 
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pleur itic s ig ns . HU;! llIoptysis was nul'. Examination 01 the 
sput um in advunced cases, eren in thooe wh ich were bcli('w'd 
tv be simple fibrosis showed baci ll i abundant . 

On the other hand , in the Transvaal it was concluded, as 
t he result of extensive investigation, t hat only in a minority 
of cases was a true tubercular phtnisis found to co-exist or 
to have been superadded to a condition of fibrosis. 

Dr. Halda ne , I'eportillg an im"estigntioll among Conlish 
miners, recorded 17 as t ubercular out o f 23 examined. We 
t h us find a pure fibrosis of the lungs, or true silicosis, may 
continue as such , or through secondary infection become a 
case of tubercular fi broid phthis is. 

Mic roscopic e xamination on sect ions of the lung show par· 
tides identicu l with thOSe fou nd in t he dust of min€6, It is 
related of a [lI'OfeSBOI' of rathology nt Edinburgh Univers ity 
that. by an examination 0 a sectIOn of a lung at an autopsy , 
he correctly located the previous I'es idence of t he min('r to 
!lave been Dalkeith. from a peculiar stratification of the 
minute particles , An interest ing fact, showin~ that o nce 
minel'al ma tte r is d epos ited in t he lung it persi~ts. was 
pointed out to me by Dr, Robertson. Waihi , New Zealand ~ 
whilst I was making enquiries there re lung affections among 
miners. In a recent post-mortem on n mnn who had not 
worked ill a coal mine for 40 years. t he lungs were found to 
be in a condition of typica l anthracosis, 

'1'he dust particles lie genera.lly in elongated, well-defined 
areas, corresponding to t he lymph r:hanncls, In the a lveol i 
the bronchioles and bronchi , a condi t ion of catarrhal infiama­
tion is seen, with proliferation and shedding of the epithelium, 
tOftether with phagocytic cells lYing free in the alveoli closely 
mixed with dust particles , 

The jagged edges cause a chronic infl a mma t ion , producing 
fibrou s tiEiSue, which ultimately forms a n en velope to the par­
ticles, 

The section is gl'itty to cut, and the whole lung of un india­
rubber-like consistence, 

The impai rment of chest-expan sion and los. .. of e lasticity, due 
to change:. in t he tung itself. are r, till further increased by 
pleural ad heEl iol1.s lind t he gradual dcn'[optncnt of a condi t ion 
of e mphysema. 

Dr. Summons found at Bendigo that " any and all puth<r 
logical lung ch n nges IllU,\' obtain in t h~ miner'" lung, but the 
common ch ~lnge<; a re dust, pigmentat ion, il nd fibrosis primary, 
with emph,nwmutous changes, and at some time or ot her 
infection with t he t ubercle bacillus occurs, and the pntho· 
logica l chang~ peculiar to the inroads of that organism are 
altered 80Illcwhnt ilS the tissue fl ffected is not normal, but a 
fib roid lung," 

InnlBtigation in New Zeala.nd and Tasmania recently, more 
especially into the stutistics of pulmonary disease among 
mmers, has con vinced me t hat, in addition to the changes of 
temperature to which miner..s are exposed , the contrast being 
sometimes marked on collling above g round aft er sweuting a.t 
the hard work in t he mine, as the ca li se of t he high incide nce 
of pneumonia in the morta lity returns of quartz·mining dis­
tricts, the damage done to the lungs by t he inhalation of 
irr itating dust makes a suitable soil for t he pneumococcus. 
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The fact that alcoholism is common, but less prevalent than 
fOl'lnerly , among miners, although a contributing factor, does 
not sufficiently account for the high death-rate among miners 
who develope pneumonia. 

As to statist ics, information was collected of 174 l'"Ock-drill 
miners who had di e<! of chest dkeases in the 'l'rl:lll,'"vnai. On 
the Gelderhuis Deep, 21 men, ha ving worked rock-dril ls for 
an ~t\'e l'age period of .) 5 YCHrs, died from chest disease at the 
averuge age of 3.3.3 yeu rs. On the Gelderhuis E state 33 men 
who had worked 69 years at rock-drill died at t he u,"erngc 
age of 344. On the Jumper's Veep 39 men who had worked 
rock-drills for 6"S years died at the uvcrnge a~e of 37; on the 
CrowlL Reef 32 men \\"ho had wor ked rock-dnl!s fm S·S yean,; 
died at the a\'erage age of 32 years. From tile CrO\n! Deep 
49 men who had worked rock-drills Oll an a"erage for six 
years died at thc a"cmge age of 36'6. 

In Johannesbul'g Hospital, out of 93 males who had Jied 
from diseases of the respiratory organs from June, 1901, to 
November, 1902, 47, or more than half , were minerf;; as agaills l 
46 of all other occupations, according to Dr. lrvinc, who wa,.. 
~xamined by t he Commission, 

On behalf of the Commission, Ollt of 4403 miners offic:iall.\ 
declared to be working und€l"gmund in the gold tnin&-; oj t h l' 
" Titwatersrand, 1210 were medically examined. 0If t hi s nUlll­
ber , 187, or 15'4 per cent" were certified by t,}w ex,lI11in iJIg 
doctors to be affected by the disea&e, while a fur ther 88 wen' 
suspected cases. Their a verage age \" M 35'3 yea ro; ; and 
91'98 per cent. of the affected cases were e mployed on ruck­
drills . Only 20 men ga \'e any family history showi ng a tf'n­
delley to pulmonary disea.se. The u,-erage time the men had 
been e mrloyed as rock-dnlleJ's wa;;; 6'49 years. 

Qu t 0 the 187 men t'cfened to, lU9 had been clllployeJ ill 
tll(' Transvaal fol' an average of 4'89 years, whereas (i..t lHe)1 
had worked for an a"erage of 4'76 years on rock-clrill s in 
countries outside the Tnms,·aa l. Only 24 of t he llIen :1 ffecte~1 
had been employed o ver 10 veal'S at rock-dr illin g; . 

Dr. 'Valter SUlllll1011S, ot Bendigo, .\ustr:liia , ml.l(jf' :'lll 

iH\'est iga t ion into miners' phthisis ill the Bendigo mi Jl('<". ltml 
i ssued an excellent report in 1906, which shO\\'l, that tubpl"Cu­
losis is prevalent alllong the 3630 mil\C'l'S C'm ployed t he re. 
ji'rom 1875 to 1906 there were 891 death .... from t\lb('rclllo.~is 
of t he lungs, and 280 from chronic bl"ollchiti~. The total 
death. ... from lung di sea&e6 ha;; ri"€n from ii 0 to 191 '6 p l·r 
10,000. The number of deaths among tlliners from tubf'I"Cu­
losis was, in l S96, six titHe;;; as grC'Ht as lImongst ndult male~ 
in Victoria generaiJ.v . . The d enth-rn te from t uberculos is 
among nOll-nuners in Bendigo, \,-hich h:1 .." a healthy cl imate. 
has also incren sed. Thus in .Bendig:o, t he number of deaths 
among female6, ca lculated per 10,000 livi ng, is 12'03, as con­
trasted with 12-03 for the female death-rate thl"Oughout V ic­
toria. 

Bendigo hnd a total consulll p t i\-e death-rate in 1902-.5 of 
22'24 per lO!OOO .of populatioJ~ , as compared to 10'78 for ~ he 
whole of V lCtona, Whtll'eas III 1870-72 the correspondlllg 
figures were 16'61 and 11 8·5 respectivelY . 

Priol' to 1880 the detrimental effects of thf' machine-drill ... 
had not become manifest. In Bendigo, unfortunate]" t he 
statistics show that tubf'l"cu]osis is rife, and that t he t ube rcle 
bneillus has added to the da ngel'" incid{'ntal t o the inhalation 
Qf dust . 
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With regar-o. to New Zealand, spefikin~ generally, the di~86e 
is not so prevalent among miners as 1Jl the Transvaal. In 
New Zea la nd provision is made by t he mining regulations for 
the supply Qf water for jet purposes in developmental work. 
This is one of t he recommendations. together with the heavily 
penalising of the miner who fails to use the water in drilling 
hol~ on which stress was laid by D r. Porter, Medical Officer 
of J.:1ealth. Johannesburg. 

At Waihi , the largest New Zealand gold mine, especially 
are the figures availab le reassuring. Thus, the registrar (Mr. 
Mann) tells me t hat during t he past 10 years t here have only 
be:en 30 deaths from respira,tory diseases amongst the miners 
in the Waihi district. There ue altogether 1600 men engaged 
there in mining, 700 of whom are underground workers. That 
makes a yearly average of 1'87 per 1000, contrasted with 
1'6 per 1()(x) for the four centres. including d eaths from aU 
ages above fi ve years, for respiratory diseases . 

Thus, t he 'Vaihi figures confirm t he gene ral opinion pre­
vailing there t hat miners' phthisis is not common in that town. 
as the conditions under which the men work are as near per· 
feet as the industry will allow. However, respiratory disease" 
are still a noticeable factor in the sickness rate. Dr. Robert­
son, superintendent of the 'Vaihi Hospital, has supplied me 
with the following from the hospital register:-

Respiratory Diseases in Waihi Hospital. /rom 1904-8. 

Age, Phthisis. ! p:=~~a, BI'onchitia. P If'Ul'ii.y . t\ijlhllla. 

- '- ---1---
Males-

1- 10 .... 10 
11- 20 .. :. 4 1 
21-30 ... 2 13 2 1 
3l-4U .... 3 9 2 3 
41-50 ... . 3 3 5 ""' 
51-0U.... 4" 

~~=~ .::: __ .,'_. __ j __ "_i __ I __ ~ __ ._.1_ 

Total... lU 44 26 10 
1-- - ---------

Minel·.!! in 
thelle tota lll fJ 20 2 

FemaJes-
1- 10 .... 

11 - 211 . " 
21-30 ... . 
31-40 ... . 
41-50 ... . 
:H-60 .. .. 
61-70 .. . 

3 
2 

" 2 

6 
2 
3 
3 
1 

2 
1 
1 3 

I 

3 
1 

• 
3 

1---1------
TOlal 10 15 6 

71-80 ... . . . . I . . . ---- ----
3 ... 

,-
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At the a~ee from 21 to 60 it is noticeable that 60 men Wf']'C 

affected with respiratory diseases, as contrasted with 16 women 
dul'ing the same age period. 

Mr. Henry Smith, registrar for R eef ton, New Zealand , 
informs me that the total deaths among miners from 
respiratory diseases for the last 10 years was 72. 

Dr. Conloh, of Reef ton, says he knows of no " old" working 
quartzminers in Reef ton. With possibly 700 miners. I can 
point to only one working miner of the age of 50. The dis· 
ease uoually manifests itself at about 40 years of age, and 
death ensueS after that from five to 10 years. 

In Tasmania,Mr. Twelvetrees, Chief Inspcc,tor of Min&;, 
writing to me on the subject of pneumokoniosIs, states that 
there are four mining centres where lung tl'ouble ':Jf one ~rt 
or another exists, viz.-(l) the gold-qllartz min ing field of Bea­
eonsfield ; (2) the gold-quartz mining field of )tathinna; (3) til(' 
~alena mining field of Zt'e han; (4) the cup riferous pyritf' min­
Ing field of Lyell . During a recent \'isit to Zeehan I in\'esti­
gated the records of the registrar as to t he incidf'lwe of pul­
monary di seases among miners, as indicated by t he death 
returns. For the period of 10 years, 1st .Januarx, 1889, to 
lst January. lOlD- the number of miners in the Zeehan dis­
trict being given as 1489- 11 miners died of phthis is. Eight 
of these were over 40 years of age, and six came from outi3ide 
Tasmania, of whom four were from Cornwall (.England), one 
from America , and one from Moouta (South Australi a). The 
two Tasmanians came from Kingborough and Bothwell , agri­
cultural districts. The other three, aged respectively 19, 20. 
and 25 came from Beaconsfield, Bothwell, and the F orth . 
During 'the same period, 39 miners died from pneullJonia, fi\'(' 
from emphysema; two of whom came froUl Cornw:dl (Eng .. 
lflud), aged. 24 and 64; two from I sle of )fan, aged 41 and 54; 
and one from Bobart, aged 73. I went down two of thE' milles. 
the Oonah a nd the Tasmanian Copper Mines, and found that 
the rock-drili machine was not in common use; also, in t he 
main, the mines are wet, and the re is little quartz worked. 
which accounts for the compaTativc freedom of the Zeehan 
miners from diseases associated with the inhalation of dust. 

With reg;ard to coalminers, anthracosis is not only a harm· 
less conditIOn. but the statistics show that coalminers, as a 
class, suffer less from t ubercular and respiratory diseases, 
especially. than other trades. 

Dr. Ogle, who r.laces coalminers at the head of the li st as 
regards freedom rom respiratory diseases in the supplem('nt 
to the 45th Annual Report of the Registrar-General Eng­
land/ explains the comparative innocuity of coal-dust in caus­
ing ung disease by the microscopical character of its particles, 
which are comparatively free from sharp points and corners. 

Be is also inclined to contribute to coal-dust a special p ro­
perty of hindering the development and arresting the ingress 
of tuberculosis, a disease which one might expect to be \'ery 
fatal to coaiminers, from the fact of their working in a heated 
vitiated atmosphere, and being liable to ~udden alterations of 
temperature in going to and leaving off work. In 1904, in 
the I< British Medic~l Jour!lal," I was able t<,> supplement and 
confirm from experiences III 1898 at Cambols and Ashington 
(one of the largest coal mines in Great Rritain) the opinion of 
Dr. Trotter , of Bedlington, a neighbouring colliery in North-

F 
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umberldnd, that the women, speaking generally~ were affected 
more ti-,un the men in colliery towns. This is aue to the bad 
housing and sa.nitary arrangements, a oondition of affflins 
which , unfortunately. exist€<l until recently at Hunt ly , the 
largest coal-mining centre in the North I sland of New Zea­
land. 
Prevention..~If cessation from work at the onset of early 

symptoms were the rule, fibrosis of the lung from the inhala­
tion of silicious dust would probably not progress. The patho­
logical characte r of the disease is in itself sufficient eVIdence 
that when well esta blished it cannot be wholly cured , although 
removal from its existing conditions will unquestionably greatly 
ameliora te its symptoms and prolong life. 

S ince t he lZenel'8t ion and Inhalation of rorlt-<i.ust a re the 
primary factors in its p roduct ion , t he problem of p re\ention 
becomes the purely mechanical aile of controlling the genera­
tion of t he dus t and preventing iUi inha lation. Thu6, dry 
mining should as far as possible become wet mining. The fol_ 
lowing suggestions seemed to t he Transvaal Commit~ to be 
of value:-

1. That t he genera l ventilation ahd sanitation of t he 
mines be rende red as efficient as possible . 

2. That " raising " as far as practicable be discontinued . 
3. That some arrangement be provided which will under 

all circulllBtances ensure a jet of water being thrown 
in to each hole as it is drilled. 

4. 'fh ,l..t wherever possible \ and especia lly in a " rai~ " or 
"drive/' water shou d be provided, by spray or 
otherwise, to lay the dust after blasting and during 
handling. 

In a despatch to the Secretary of State for t he Colonies, 
dated April 18, 1.904 , Viscount MIlner, Governor of the l'rans­
vaali. r ecords t he gazetting of the following as an outcome of 
the j\'liners ' Phthisis Comm ission: -

L eoisla tion-lleg ula tions.-(a) Making managers responsible 
for the sanitary conditions of the mines and worJ..~ of which 
they are in cha rge. a nd regula ting the minimum number of 
sanitary cOlll'enipnces for persons employed, both on the su r­
face and underground. (b) Making it oompul8'Ory t hat a suit­
able change-house be pro\' ided (to be used by white miners) 
I?roportionate in s ize toO the number of white men employed. 
(c) M aking certificated miners responsible that no person 
enters their woOrking-place until the fumes caused by the 
explosives sha ll have been sufficiently dissipated. 

Dr. Porter. Medical Officer of Healt h, Johannesburg, a 
member of t he subsequent Mining Regulations Oommittee, 
writing on 30th October, 1908, in reply to enquiries, states :_ 

" We have gone pretty thoroughly into the question of miners' 
phthisis, and we are convinced t ha.t, on the Rand. at any 
r a.te, the evil ca n be successfully combated by t he conversion 
of 'dry' to ' wet ' mining, bI the use of jets in all develop­
mental work and in drilling 0 what are ca lled locally ' back­
holes '; t hat is, holes which are being drilled upwards and 
will not t herefore retain water. ' 

" I may say that the Western Australian Oommission , in its 
report of 1905, were very fa.vourably imp ressed by the pos_ 
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8ihilitie6 of an apparatus devised by :\Ir. Armand Caudan, of 
Knlgoodie, for use with rock~rills. It consists of an adjus~ 
able tubular arm with a trum~t-shaped mouth. which he 
proposed to fit pretty closely to the rock-face round the drill 
hole by menns of a pneumatic cushion. I find also that the 
same idea has occurred, apparently quite independently

6
to Dr. 

J. S. Haldane, who, in his report on the health of ornish 
miners, writes as foll-ows :--

. We made a number of eXIN'riments as to the practica­
bility of surrounding the mouth of t,he hole by a 
WE'tted canvas bag, through an opening in which the 
drill passes, the bag itself being fixed to It metal ring 
pressed by means of an adjustable nxl against the 
rock round the hole, and luted round with clay. We 
found that this arrangement was very effective in 
stopping dust. It did not, however , app<lar to be 
pnlCticable, as it was often impossible to fix the ring 
~ecurely. particularly when the surface was very 
Irregular and the rock crumbly.' 

" Engineers on the Rand, however. consider this suggestion 
an impracticable one, as minen; who will not take the trouble 
to use the ordinary jet will certainly not take the trouble to 
adjust a mechanism of this kind. I think that I am safe in 
saying that our Commission will at once recommend the com­
pulsory provision of sufficiently clean water for jet purposes at 
each working face in developmental work, and the heavily 
pellalising of the miner who fails to use the water in drilling 
holes ." 

"Jt appears to me that rea lly the only place in which the 
exhaust apparatus would fill a useful purpose on these fields 
is in a ve ry steep rise where the use of the water-jet will prac­
tically mean that the men are kept wet throughout the whole 
shift. 

" Against t he use of the water-jet is the objection that wet­
ness tavout's ankylostomiasis, but this ca n be combated, as 
in the Belgian and Westphalian mines, by proper attention 
to excrement disposaL" 

One of the moot useful contributions to the solution of the 
problem was the offer by the Transvaal Chamber of Mines 
of prizes of the aggregate value of £750 for practical sug­
gestions and plans for laying the dust, with the object of 
drawing upon the experience of various countries where min­
ing is carried on, and of eventually adopting the best means 
of removing or minimising the ('l\uses of the diseases. An 
advertisement inviting competitions was inserted in the local 
~ress, and in leading papers in various parts of England, 
Europe, the United States, and the Australian States. Whilst 
stating that it possessed no definite information as to the 
cause of the disease, the Chamber pointed out that the general 
assumption was that it was chiefly due to the inhalation of 
the fine dust given off during machine-drilling operations, and 
that it would be desirable in submitting devices to specially 
take into consideration:-

1. The applicabi lity of the device or apparatus to the 
existmg s'ystem of machine-driliing. 

2. 'l"he practlCal demonstration of the device or 
apparatus. 
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Some 240 competitive proposals wefe sent in. 
The following cutting from the " Transvaal L&nder," of 6th 

May, 1904, describes the apparatus for which the prize was 
given :-

" It is particularly gratifying to note that the first prize 
bas been taken by a Rand engineer in competition with 
en~ i neers from a ll parts of t he world. 

The excessive mortality among miners. caused through the 
inhaling of fine d ust in t he mine. whilst he was general man· 
ager of the Wolhuter Gold Mines, led Mr. Britten to study 
the question, more particularly as to some meallB or method 
by which the dU6t might be done away with or laid. It was 
almost immediately appa rent that it was utterly impossible 
tf) do away with t he d ust, and therefore the only alternative 
was to devise some means of laying it, th(' simplest method 
of which appeared to be by the use of water." 

E .isfMt iat l'oints. - I n designing any apparatus the follow­
ing f\Ssent ia l points have to be taken into consideration :-

1. Economy of water and air. 
2. Simplicity of design, in oroer to render the appara­

tus easily workable. 
3. Economy of space to be occupied, and a design t hat 

would not cause any great delay to the drill-men's 
work. 

With these objects III Vlew 5e\'cral a pparatus were con­
structed/ all of which, on tnal, wele found to fall lfi one or 
other 0 the respec1:6 above mentIOned llnd Mr. Bntten 
attributEB t his to the fact that they were' on t he e j ector pnn­
ciple. 

'1'he f' rwciplc oj Atomising.-The design ultimately adopted 
embra(.'Cs t he atomising principle, which admi ts of the mini­
mum amount of a ir and water being used with the maxi­
mum benefit result ing from the use of a given quantity of 
water. The dust occasioned through drilllllg and blasting 
operations is of s uch an infinitely fine nature that Mr. Bri tten 
found the application of water by means of a n ordinary spray 
or r~ allowed a very considerable quantit y of dust to esCHp. 
through the water ... but. by the use of the atomiser, whe re the 
water is atomisea into infinit€f3imally small globules. it is 
impossible for any atom of dust, however small , to esca~ being 
thoroughly saturated, and when once this is accomplIshed it 
falls and never r ises again. The small a tomiser, for use when 
drilling, is attached to the throttle-valve of the machine-drill 
by means of a i -inch rubber pipe, and is thus made part and 
parael of it, so t hat the atomiser works when the drill worksl 
nnd stops when the drill stops; thus the miner has no secon<1 
valve to operate, and, unless he disconnect6 t he pipe, must 
de rive the benefit from the apparatus during the whole time 
he is at work. The bucket containing the water , and upon the 
ba ndle of which the atomiser is clamped. can be hung upon 
an arm attached to the column of t he drill or placed upon the 
ground. In all the inventor's experimen1:6 the quan tity of 
water used has not been more than 10 ga llons in a .-ise, and 
half that quantity for the dry holes in a drive during one 
shift. 
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Use in Drives and Stopes.-For the laying of dust after 
blasting in drives, rises, &c., a slightly larger apparatus is 
used, and connected. direct to the air-main about 50 feet back 
from the face" instead of to the throttle-valve of the drill, 
and so soon as the miner has lit his charges he starts the 
atomiser upon his exit from the face, which plays towards the 
faoo, and thus preven"t6 any particle of dust passing it. As 
the faoe advances, the atomiser is carried further in for opera­
tion. The intervening space between t he atomiser and t he 
faoo ... once damped by means of the spray car ried in t he hand, 
renders all the relier required. 

For stopes. a bucket sprayed. along the walls of any stope 
twice a week is all that is nece6Sary, as t he roof alld footwnil 
of t he slope become sO moistened that when once any particle 
of dust attaches to it, it never ri ses again. I t is evident 
t hat thl~ longer the apparatus is in use in any particular por­
tion of the mine, the more e ffi cient must be the result. For 
dminfecting and sanitary pUl'pO'i€S its methods of dissemina t­
ing disinfectants is far superior to any method now in ,'ogue, 
inasmuch as t he disinfectant is thoroughly distributed. 

l1entilaiion .-" Wherever the atomiser has been at work at 
t he top oj a long rise or at t he end of a long dl'ive with a 
dead end , t he atmospbe re is kept cool and refreshi ng. The 
more important point of increasing t he ventilation of an entire 
mine can also be accomplished by tbe use of two or three 
of the larger size fixed nea r t he top of t he main downcast 
sha ft of the mine. Its action is to cool and sat u rate the ai r 
as it entErs the sha ft, which t hus more rapidly descenu6, forc_ 
ing the hot vitiated a ir of t he mine t o the surface. 

"An interesting experiment has recently been made by Mr. 
We ldon, the Chief Government Engineer, now Acting Commis­
sioner of MinetS, at the Rietfontein Mine , where by means of 
two of the larger apparatus, he increased the ventilation of 
the mine 600 per cent., and. he is further of the opinion that 
had two more of the atomlsers been placed to work a con­
side rable distance down the shaft an even better l'4:!1Sult would 
have been obtained ." 

A further ext ract , a n in te f\·iew with a rock .. drill contract-o)' 
from t he " Transvaal Weekly Illustrated," {jth Septf'm ber; 
1909, gives a n idea of the opinion on the Rand as to the new 
apparatus, wh ich has be€Jl slightly modified si nce its intra .. 
duct ion :-

" What do you t hink of the new jet that has been intro­
duced ? Had it been int roouced years ago there would be 
more goocl miners alive to-day than there are. 

H Where does the beuf"fit of it~ int roduction come in? First 
of aU, in t he collaring of n hole. F ormerly, when t he machine 
was collaring no water was applied to the pul ve risation. 'I'he 
torce used at this stnl2;e of drilling a hole is e normous, you 
must remember. Few people on t he surface know that ,,,hen 
collaring is going on sparks fly to an intensity which litE rally 
illuminatEs a drive . Just think of t he contact of iron with 
a solid rock driven at a pressure Qf from 60 t o 80 lb., and 
projected at such a rate that would make ordinary coun ting 
of the strokes impossible. The sparks emitted have bf'en 
r€6ponsible for the l~ of sight (parti al and tota l) of scores 
of miners, and it i~ while t he miner is engagfXJ. in colla ring 
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a hole that most 'Of the damage is aone to the lungs. Ihis is 
where the new jet oom{!6 in; and no sparks fly when it is used. 
The jet has now relegated " dry" hol€E! to oblivion. A few 
months ago, before a certain Government notice was issued 
by 'Mr. Warillgton Smyth (Secretary of the Mines Depart­
ment), the spray was unable to allay the dust in dry hol&>, 
created a fog, and wns more nuisance t han enough to the 
operator. Now a boy may direct the jet at a hole and keep 
the atmosphere almost pure. WheJ'e the jet has been installed 
the thanks of the min~ll's have followed. Tt hali increased the 
degree of comfort experienced in working underground . and 
as a life pl'eS~ l'ver, pe rhaps, there is no schf'me t hat could be 
introduced that eouId better stave off the appl'oach of lung 
tlouble." 

With regard to t-he use of respirators, -experience has shown 
that the greatest objection is made by many of the workers 
in dusty trades to their use. 

Under actual working conditions they are found to be an 
annoyanoo. even by those whose lungs fLre hea lthy. and where 
the breathing is already impaired their use is sti ll less prac­
ticable. 

E zamination oj Worke rs.-The New kaland Government 
two years ago introduced legislation giving compensation to 
the dependent relatives of a worker who died from pneu­
mokoniosis contrncted in minffi. A clause making medical 
examination of miners a necessary accompaniment of this 
clause wns SO bitterly opposed by the miners' unions as to 
cause practically a strike. No insnrancfl company would 
undertake the unknown risk. which had ultimately to be 
taken on" · by the Government Insurance Department until 
Parliament assem bled. when, although no actual case had 
been ,·eported for compensation, the clause was struck out. 
It is advisable, however

h 
that a regulation be made requiring 

a certificate as to healt from all young persons before com­
mencing_ underground work, on the lines generall y required 
in the United States. . 

Eclncation.-Lectures and instruction should be given in 
mining centres. and it is advisable to enlist the co-operation 
of the miners' societies in spreading information as to the 
cause and prevention of miners' phthisis. In all ,:chools in 
mining areas opportunity should lie tnken to demonstrate 
to the children the dangers of dust-inhalation and the means 
of pre\'entlon. 

More especially should stresS be laid on ('ariy training in 
nasa l br-eath ing.· The mere pref5ence of an excess of cnrbOllic 
acid in the atmosphere causes more frequent and hurried 
breathing. and also encourages breathing with the mouth 
open, t he:-eby causing the inhalation of more du!'t. Con­
sequently. apart from the better venti lation of mines. thE' 
early acquirement of the habit of nasal breathing is especi­
ally ad l' isa ble in those who wiII in later life be expmwd to 
conditions creating dust. 

ProvislOll /01 Th03~ Affected hlJ J[lIters Phfhisis.- Whilst 
from the nature of the di sense it is impossible to hop(' that, 
when t he pathologic~tl process is well developed, even r emoval 
from the conditions in which he works will leln·e the workN 

. , 
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without some permanent damage to his lungs, yet there is no 
question that, in cases where the process has not gone too far, 
great amelioration may be looked for by that means. The 
fact that men suffering to some extent from chest symptoms 
before the South African war were able to serve thl'Oughout 
the camp aign with good health, but on resumption of work 
underground rapidly relapsed, and in several cases succumbed, 
showed that lungs capable of maintaining health in the open 
air were unequal to the strain of a return to the conditions 
of mining wQrk. Prospecting also often insures a miner having 
a respite from the conditions underground, and gives him 
practICally a new lease of life. 

In Victoria (Australia) _provision is being made for miners 
who suffer from phthisis. In New Zealand the result6 of treat­
ing miners at the Government Sanatorium have not be€n 
'Sat"isfactory, 60 far as recording any recoveries. 

'1' he tree-planting camp at Kerere
j 

now managed by the 
Forestry Department would offer rea Iy the best solution to 
the problem of providing work for men whom ,it is considered 
have become affected in the mines. It is almost impossible, 
however, to induce a man to leave lucrative work and take 
up othel· employment not so highly paid. 

However, as the effects of dust-inhalation are better realised, 
lnd workers recognise that economically 10 years' work in the 
OPen is better than two underground after the lung is affected, 
it is probable that the large friendly societies and miners' 
unions will co-operate in asslsting movemenu; to secure treat_ 
ment for those affected on the lines of an open-air working 
colony. 

Tusmunlu.-At Queenstown, the registration centre for the 
Lyell field, embracing Queenstowll , Gormanston, North Lyell, 
and Linda Vall~y, during the period 1899-1910, there were 
recorded three deaths from phthisis and three from pneumonia 
among miners, the number of whom employed for the year 
ending 1909 was 832. Of the miners who died from phthisis, 
two were aged respectively 38 and 44, the birth-plat.'CS given 
being Glasgow and England. 'l'he other, aged 47, hailed from 
Hobart. 

Of the three cases of pneumonia , aged 24, 25, and 49, one 
came from New South Wales and the others from Lefroy and 
Oatlands, Tasmania, Of three other cases of miners who 
worked on this field alleged to have died from miners' phthisis, 
I have heard from Dr. Wilson, Medical Registra10 Melbourne 
Hospital, that one, L~~-, died there on 17th ~lay , . 191O, of 
ulcerative endocarditis of the aortic \·alve. A post-'mortem 
showed no evidence of tubercle in his lungs. Of the other 
two, one was ailing four yea.rs and off work nearly 12 months. 
His was considered, by Dr. \Valpole, of Gormanston (to whom 
I am indebted for much valuable information), to be a pure 
case of fibrotic change, due to dust and fume inhalatIOlls, 
without any tubercle . 'I'he other who died in Victoria, was 
t ubercular, with a tubercular farriily history. 

Records of cases which have worked on this field and died 
are-
W~--, an old miner, who had worked On many mines 

and left Queenstown four years ago, dying a year or so later 
in Launceston Hospital. 
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D- worked on the Lyell field for many years, until 
shortness of breath compelled him to follow other occupation. 
Died in Bendigo last November, 10 months after an attack of 
pneumonia, but some years after giving up mining. 
C- came to Lyell after working In Bendigo and Broken 

Hi ll. Had, on arrival
l 

cavities, breathlesSness, and was 
emaciated. After worKing only a. few months at North 
Lyell Mine returned to Victoria, where he died. 

H--- came under medical attention two years ago. Had 
worked underground at the North Lyell for many years; 
tubercular ; no family history; died recently. 

Other eleven cases known to be affected are still living, 
but of these five have left the district. 

It may be mentioned that Queenstown enjoys some reputa­
tion among miners as a re.sort for cases of lung diseases, owing 
to an idea whioh arose that the fumes from the smelters 
were good for the treatment of consumption. 

It is trusted that an arrangement will be made bf'tween the 
Queenstowll and Strahan Hospital Boards for the treatment 
of any cases of phthisis at the hospital at Strahan. 

At Waratah for the 10 years ending 1st January, 1910, no 
miners died from phthisis ; whilst of five deaths from pneu­
monia, one had resided only one month in the district. At 
the mines here, the chief of which are the l\lt. Bischoff Tin 
Mine, employing 419, and the Magneu Galena Mine, with 164, 
miners, z'ock-drill machiu CR are seldom used. 

A satisfactory arrangement for making provision for the 
care and treatment of miners who contract respiratory 
diseases would be the inauguration of a fund maintained by 
contributions from the mineowners and the men, by which 
month ly payments were made in the form of an insurance to 
provide the cost of maintenance of cases of lung disease, and 
to also provide for the families of those incapacitated-prac­
tically tin exte nsion of the present benefit.> secured by member­
ship of some fl'iendly societies. 

In answer to enquiries, ~1r. G. H. K.nibbs, Commonwealth 
Statistician, hat; furnished the following particulars for the 
Commonwealth, which show the death returns among miners 
from lung diseases, as well as the death rates from these 
diseases among all male workers:-

Deaths of males working in mines 
and quarrles­

Under 25 
25 to 6·\ 
65 and over 
Not stated ... 

Total ..... 

Deaths of males from pulmonary 
and laryngeal phthisis-

Under 25 
25 to 64 
05 and over 
Not stated .. 

Total 

1907. 
77 

1001 
748 

4 

1880 

261 
1372 
167 

1 

1801 

1908. 
78 

950 
809 

8 

1845 

290 
1417 

157 
3 

1867 

1909. 
54 

930 
719 

3 

1706 

261 
1383 
129 

4 

1777 

F 
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lkaths of males from diseases of 
tilt' respiratory system-

lJ nder 25 ... 955 
25 to 64 ... ... 916 
65 and over .. . .. 962 
Not stated 5 

Total. .. 2838 

Deaths of males in mines and 
quarries (a ll ages)-

From pulmonary and laryngeal 
phthisis ... ... ... ... ... ... ... 236 

From diseases of the respira-
tory system 252 

Death rates per 1000* of males, 
25 to 64-

From all causes ... .. . ... 9'76 
From pulmonary and laryngeal 

phth"is ... ... ... ... ... ... ... 1"44 
From diseases of the respIra-

tory system 0'96 

851 
937 
930 

6 

2724 

252 

264 

9'93 

1'46 

0'97 

892 
884 

1044 
1 

2821 

244 

261 

9'47 

1'40 

089 

It On the assumption that the age oomposition of t he popula­
tion in 1907, 1908, and 1909 was the same as at the census of 
19(11. 
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GUNN'S PLAINS, ALMA, AND OTHER MINING 

FIELDS; NORTH· WEST COAST. 

I.- INTRODUCTION. 

ATTENTION has been lately directed t('1 some copper ore 
r·roperties situate up the Leven and :E'orth Rivers, and 
these ore deposits having some bearing on the question 
of ra ilway facilities now under discussion, it was deemed 
advisable to make a geological examination of t he localities 
and ascertain the prospects of any mineral output which 
would contribute in any way to the traffic on t he pro­
posed line to Castra. 

The examination was considered also as likely to be of 
lise in elucidating further the geology of t he North-West 
Coast, as up to the present not much has been definitely 
known with respect to the sequence of the strata, more 
especially as regards the position of the copper-bearing 
beds in the geological record. 

Copper and silver-lead ore veins are being frequently 
discovered (in many instances rediscovered would be the 
more appropriate term) in the older rocks which have 
been cut down into the creeks and rivers, but none of 
these occurrences have so far been shown by actual work 
to be of any great importance. Some of them have been 
worked and abandoned as soon as the ore-shoot pinched, 
and as a result a feeling of uncertainty has developed as 
to the outlook and the possibilities of these fields. Some 
information seems to be necessary in regard to the correla­
tion of t he ore-deposits with t hose in other parts of the 
island, and their probable permanence. The geological 
uge of the enclosing strata is a question which of necessity 
has hitherto remained unsettled, and it is quite time that 
some attention should be paid to it. Economic geology 
and general geology are indissolubly connected, and if one 
is pursued to the total exclusion of the other, results of 
work 'Cannot be illuminating and informative, while the 
Sf ate eventually must inevitably suffer reproach. 

F or the last 18 months some work has been carried on 
at Gunn's Plains, 12 miles from Ulverstone, by tbe Copper 
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Creek Mining Company, and as the Public\Vorks Commis­
sioners have str ongly recommended the construction of a. 
line of railway from Ulverstone through the Plains, under 
lhe provisions of " The Local Government (Tr.a.mways) 
Act, 1907," mining enterprise in t ha district merits con­
sideration. Some other ore ou tcrops occur along the 
Leven River, which may in t ime receive attent ion. Some 
of the known copper ore occurrences on the east flank 
of the D ial Range may also receive a. st.imulus when this 
tramway is built. A little silver-lead prospecting at South 
Prest.on likewise indicates the existence of mineral-bearing 
CLuntry within range of the proposed railway. 

Mineral country also exists between t he Wilmot and 
F orth Rivers, a shor t dfstance above their confluence. 
W est of t he F orth is the old Barrington Copper Mine, on 
which the Alma Prospecting Syndicate has recently 
resumed work. Deposits of barytes occur on this property. 

Westwards, between the Blythe and Emu Rivers, is a 
line of copper and iron or e deposits, tried for copper ore 
by the Burnie Copper Company and the Rutherford Com­
pany somewhat inconclusively. The form er company 
would doubtless h ave proved its lode to a greater depth 
but for losses in other parts of T asmania. The Ruther­
ford lode remains to be t ested . The n oted iron ore lode of 
the Blythe is in this belt. 

This coastal country, largely covered with basaltic soil 
anti occupied by agriculturists, unquestionably possesses 
min eral lodes which indicate possibilities and appeal 
legitimately to mining enterprise. The points at which 
mineral appears are, however , somewhat scattered, and 
this r enders t he work of fixing the relationships of t he 
deposits and making comparisons a little difficult, for 
t he area under review is wide and broken. 

The limestone beds on t he Coast, too, are of importance. 
Good limestone occurs at R ai lton, the Don , Gunn's Plains, 
and the same stone is known at t he Blythe River . These 
beds are destined to be greatly exploited as population 
increases, both for building and agricultural purposes. 

H.- PREVIOUS LITERATURE. 

Official reports on various parts of the C(~ast have been 
issued from time to time by the Government of Tasmania. 

In a report by Mr. G. Thureau, Government Geologist, 
on the North-Western mineral deposits, dated 30th Decem. 

-
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ber, 1881 , reference is made to quartz reefs up the Castra­
road, S.E',E. from Ulverstone, and to the Barrington Cop# 
per Mine, near Alma. Mr. Thureau describes Reid's reef 
as cropping out at the side of a gulley emptying into the' 
Clayton Rivulet: "This reef observes a. strike of Vol. 30 

N., and the strata in which it is embedded of N. 380 W. 
It is a very massive one, being over 15 feet wide at the 
surface, with a northern underlay of 65°, The quartz is 
hard, coa.rsely laminated, and reddish in colour near the 
surface; where the stane has been followed beneath the 
surfape it assumes a bluish hue, owing to the presence of 
crystalline iron pyrites . . . The tunnel intersected 
the reef at a distance of 60 feet from its mouth, and the 
quartz broken down exhibits a mOre favourable appear­
ance." 

At this time the Barrington tunnel was I< driven in a 
north-westerly direction to a length of 281 feet. Two 
crosscuts extend from this tunnel to the west for a length 
of 33 feet and 32 feet respectively." 

Mr. A. Montgomery, Government Geologist, in his 
report on the Gawler River, &c., of the 29th July, 1895, 
described a visit to a gold-bearing reef which had been 
discovered about 2 miles from Ulverstone: " The lode 
consists of from .8 to 12 inches thickness of quartz and 
some 6 inches of clay, the latter being on the walls. The 
quartz has a vitreous appearance, and contains a good 
deal of iron pyrites, with a little copper pyrites and blende. 
Strike about W.N.W. and KS.E., dip 670 to the north­
ward. Several prospects washed from the quartz 
gave very poor results, though a little gold was seen, :l.ud 
it would appear that the reef is auriferous, but as yet 
nothing like payable. It might, however, be prospected 
with advantage, and should be traced both east aqd west 
along its strike, and tested at intervals to find if its gold 
contents increase. From time to time it has been 
reported that a little gold occurs in the Gawler Range 
itself. Though nothing of much consequence has 
yet been found, it seems prohable that the locality is of a 
favourable nature for minerals, more especially gold, and 
is therefore worth some attention from prospectors. " 

The writer, in his report on the Dial Range, 19th Decem­
ber, 1903, described some of the copper ore formations 
on Walloa Creek, and his report on N orth-West Coast 
mineral deposits, 26th July, 1905, included an account of 
the Barrington Mine at AJma. 
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III.- PHYSIOGRAPHY. 

This part of the North Coast is a raised peneplain dis­
sected by river systems, the waters of which are discharged 
into Bass Straits. Two fine rivers- the Leven, at Uiver­
stone j . and the Fo:t:th, at Leith~-empty into the sea at 
those places, having their sources far away -in tp.e interior 
in the high land near Mt. Pelion, and west of the Middle­
sex Plains. These rivers, with their tributaries, have cut 
deep channels through the basa.ltic covering of the table­
land, through the sub-basaltic gravels, and down int<? the 
underlying ancient rocks, with the result that sections of 
the latter are frequently well exposed in the banks of the 
valleys or walls of the river gorges. Each of the rivers 
named has an estuarine expansion at its mouth, and the 
adjoining flats occupying the township areas have only 
emerged from the sea within the Recent period. The 
Leven, at 10 miles south of Ulverstone, is not more than 
150 feet above sea-level, while the surrounding plateau 
has risen to between 700 and 900 feet. 

The town of Ulverstone is situated at the mouth 
of the River Leven, on both banks. This thriving 
town is in a picturesque position, commanding 
st:riking views of the Dial Range to the west, the 
gnomon of the dial being a prominent feature. The flat 
ground extends back from the sea for nearly a mile, and 
then the land rises to form the table-land, the soil of 
which nourishes the potatoes and other root crops for 
which this coast is famous. Various gorges and romantic 
river reaches occur at intervals along the course of the 
stream. At the south end of the reserved township of 
Leven the road passes alongside the river through a charm­
ing ravine for 2 miles, wiD ding round the base of the 
Sugar Loaf before it emerges on Gunn's Plains-an open, 
hill-locked valley, 5 miles in length from north to south. 
The alluvial soil which forms the floor of this valley is 
highly suitable for agriculture, fruitgrowing, and dairying. 
The Public Works Commissioners, in reporting on rail­
way facilities for the Castra District, and recommending 
the construction of the line through Gunn's Plains and 
Preston to Blackwood Park, say: - " Gunn's Plains have 
an area of 9040 acres, mostly rich agricultural soil, of 
which 697 acres have been under cultivation this year 
(1908); 1300 acres ha.ve been cultivated, and are now in . 
grass; 5543 acres aTe in rough grass; and 1500 acres iu 
scrub. The produce this year has totalled 2092 tODIi\ " 

.. -



v 

<> .'" The River Leven keeps to the west side of the Plains, 
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having probably cut its channel from time to time further 
and further west. The bed-rock underlying the alluvial 
bottom is limestone, and t he open vaHey which constitutes 
the pl ains probably owes its formation to this. After the 
river has traversed the limestone belt and enters the hard 
conglomerates and igneous rock area, t he plain contracts 
to a narrow ravine, t he only available outlet. for the river. 
The massive rocks of the Dial Range system are respon­
sible for many windings of the stream on its way to the 
sea. 

A good carriage-road exists from Ulverstone to the 
Plains. After attaining an altitude of 700 feet above sea".. 
level it descends through L even for 500 feet in a couple 
of miles to the fa.rms on the river. 

TV.-GEOLOGY. 

The rock-types developed on the North-West Co~t are 
of somewhat numerous varieties. They have, so far, been 
imperfectly examined, am;! offet: a fine and comparatively 
untouched field for geological study. Students may use­
fully devote time to the examination of the different rock­
exposures on t he sea-coast, and to following up the geology 
inland. 

The geological sequence and the rocks observed near 
Ulverstone and t he Forth will first be dealt with, and some 
outlying occurrences also referred to. 

( l)- PRE-CAMBRIAN STRATA. 

These are strongly developed at Ulverstone, and deserve 
attention, as being the fl oor on which the whole superstruc­
ture of our Cambrian and Post-Cambrian sediments rests. 
We have not yet succeeded in obtaining evidence of t he 
existence at surface in Tasmania of rocks really belonging 
to the Archrean complex. The oldest rocks which have been 
fLund are those dominantly sedimentary foliated strata. 
which belong to the Upper Pre-Cambrian. The United 
States Geological Survey has separated these sedimentaries 
from th9 igneous Archrean complex below, and termed them 
Algonkian. Chamberlin and Salisbury, the American 
geologists, have designated them Proterozoic, reserving the 
title Archreozoic for the great granitoid and schist series 
of the Archrean. It is these Algonkian schistose quartz­
ites and micaceous schists which occupy so large an area 
in the western part of Tasmania. They constitute the 
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headlands which project into the sea at Cox's Bight and 
Port Davey, and form the mountain ranges generally in 
the south-west of the island . They form a large block of 
country west of the Denison Range and the Thumbs, and 
comprise a good deal of the high land at the head of the 
F orth. The quartzite at Rocky Cape and Sisters belongs 
to this division, as also the micaceous schists of the lower 
F orth. Further east the group is represented by the 
schists of t he Asbestos Range. 

The bearing of these strata does not diverge much from 
north and soutl)., and is mostly a few degrees east of north. 
At Ulverstone, on the East Beach, they are exposed in 
long lines at low tide, running ou t nor t herly into the sea, 
and dipping steeply to the west. At Picnic P oint. on the 
West Beach, they strike N . kOo E., with a north-westerly 
dip. Going west they crop out occasionally in the sand, 
but are shown strongly at Goat I sland. In the bay west 
of this island they a re covered by Tertiary basalt, and on 
the beach opposite Barkworth's a re succeeded by drab 
slates. The last strike of the schistose conglomerate west 
of Goat I sland is N. 100 \V ., while the slates of the suc­
ceeding systems strike N . 200 W. The junction of the 
Cambrian and Pre·Ca.mbrian strata is here unfortunately 
concealed by the basalt lava flow. 

The rocks composing this syste.rp are schistose quartzites 
or quartzitic schists, sericite schists, and schistose con· 
glomerate. All t hese represent rocks originally sandstone 
and conglomerate, wit h, perhaps, some shale or argillaceous 
beds. E'ometimes the metamorphic process has not been 
in tense enough to obliterate the original granular texture; 
at other times the deforming forces have produced a 
development of the silky, fi lmy mica known as sericite, 
which coats t he folia of the schist and causes t he rock to 
lecome a sericitic quartzite schist or a sericitic schist. 
Some of the schistose conglomerates show beautiful 
examples of stretched quartz pebbles. Thousands of these 
pebbles may be seen stretched by rock movements sever al 
inches in length without breaking, and bent in conformity 
with the curves in the schist. When crowded together 
they often present the appearance of draw.n·out stri ngs of 
quartz, forming a purely quartz schist. 

The Algonkian sedim~nts have resulted from the mature 
decomposition of still more ancient rocks, either Lower 
Algonkians or Arch::ean. The earl ier systems have not 
been yet identified in the island. As ma.tters stand at 
present, these schists are the oldest which are known to 
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us, and spread, as they are, over so large an area of Tas­
mania, thicknesses are involved which denote an enormous 
period of time during which this sedimentation proceeded. 

They are seen in a quarry three-quarters of a mile south 
of Ulverstone, up the North Motton-road, where the land 
rises to form the plateaux; but are concealed from view 
at Guno's Plains, even though the height there above sea­
level is inconsiderable. They are- a.lso prevalent in the 
Forth Valley, south of Hamilton. There was evidently a. 
Pre-Cambrian schistrforming period in Tasmania, because 
the Cambrian sandstones and slates are not schistose. 

The quartz, which is abundant in the schists, is not in 
the form of reefs, hut seems to occur generally 'as segre­
gation veins and irregular patches and strings, without any 
economic mineral. Considering, however, the proximity 
of the int rusive granite to the coast-hne, there is no 
apparent reason why the schists should not prove to be 
the r eceptacles of ores, as they must have been invaded at 
various points by the granitic metal-bearing magmas. 

(2)--CAMBRIAN. 

The only certain exposures of rocks belonging to this 
period in Tasmania are betwee-n Railton and Latrobe in 
the north, and at the Humboldt Divide and in the Floren­
tine Valley in the south. 

The Caroline Creek beds near Railton have furnished 
fo .. ils which ha.ve been identified by Mr. Robt. Etheridge 
as representing the genera Ptychopa.ria., Dikelocephalus, 
.A..aphus. and Ophileta. Mr. Etheridge states that it is 
more than probable that the age is II that of the Lingula 
flags or Menevian beds of Great Britain, and the Potsdam 
sandstone of North America. *. 

Sandstones on the north flank of Mt. Stephens, at the 
head of the Florentine Valley, have yielded imprints of 
Dikelocephalus which Mr. Etheridge has named D. 
florentinensis. 

By general consent the upper limit of the Dike­
lccephalus fauna is considered as the upper limit of 
the Cambrian Syste~ll; and at Railton a fortunate exposure 
at Mr. Blenkhorn's quarry shows the Dikelocephalus sand­
stone passing (apparently conformably) below the Lower 
Silurian limestone (Gordon River series). t The upper-

... Proe. Roy. Soc. Tas., 1~toI2, p. 158. 
t On thi. oceasion t collected from the l>ikeillcephtllu~ beds at the quarry 

a fragment of a trilobittl, rtlco;,(Di!led by Mr. EtheJlidge 88 Pt.ychopari& 
8tepheosi (fonnerly known a'l Collooephalites stephenl!li). 
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most Cambrian beds consist of cavernous argillaceous 
strata, containing indistinct fossi ls. These are exposed at 
the abovementioned quarry for a width of about 6 feet, 
and are underlaid by the Dikelocephalus sandstone beds, 
which pass downwards into chocolate-coloured clay slates 
and thinly-bedded sandstones and pebbly grits. The wbole 
series continues north-west from the quarry along the 
Latrobe-road, crossing t he railway-line at the bridge over 
Caroli ne Creek, about 4 miles from Railton. The dip is 
uniformly south-westerly. At the bridge the strata appear 
in the railway-cutting as chocolate-coloured sandstones, dip­
ping at an angle of about 300. On the bank here fragment­
ary and ill-preserved remains of trilobites may be collected 
after a little search. Boulders of yellow friable sandstone 
seem to be the home of most of the fossils. 

In the Railton township yellowish slates, sandstones, 
and coarse grits are exposed near the Wesleyan Church, 
the latter carrying impressions of univalves, considered 
by Mr. Etheridge as belonging to the genus Raphistoma. 
The strata are steeply inclined, sometimes vertical, but on 
the whole dipping to the N.E. 

The Railton exposures of Cambrian strata correspond 
with similar exposures on the Humboldt Divide, where the 
trilobite sandstone underlies the Gordon River lime­
stone and passes down into chocolate-coloured slates near 
the Humboldt Mine. 

At Gunn's Plains the limestone rests upon a series of 
cherty conglomerates, breccias, tuffs, and chocolate-coloured 
slates, which are probably of Cambrian age. The yellow 
fossiliferous sandstones of Caroline Creek, however, appear 
to be absent there, and until further evidence is available, 
it is perhaps sa.fer to use the indefinite term Cambro-Ordo­
vician for this breccia-slate system. 

(3)-CAMBRO-ORDOVICIAN. 

At Gunn's Plains, the northern boundary of the Gordon 
River limestone (Ordovician) is seen on t he west side of 
Walloa (Copper) Creek, in the block charted in the 
name of C. J. Kent. Its strike is N. W.-S.E., and dip 
S. W. The cherty conglomerates of t,he Sugar Loaf Gorge 
and the Copper Creek country pass below the limestone at 
a high angle. 

The accompanying map shows the remarkable develop­
ment of the conglomerate series as exposed along the Leven 
River for a couple of miles from the Plains. The whole 
series has a N.W.-&.E. strike, with a south-westerly dip. 

.. 
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The ravine of the river intersects numerous parallel belts 
of conglomerate, breccia, slate, and t uff, alternating in 
rapid succession and interrupted at intervals by dykes or 
other intrusions of igneous rock. 

The conglomerate is characterised by three marked 
features. Its texture on the whole is fine or medium­
grained. The pebbles have a tendency to become angular 
in form , the rock assuming the nature of a ,breccia.; 
and the dominant components are not quartz pebbles, but 
stones or fra,gments of chocolate-coloured or greenish 
cherty slate. These characters produce a lithological tout 
f1isemble, which invariably makes the recognition of this 
series easy, in whichever part of the island it may occur. 
H may be remarked en passant that they distinguish 
it from the variety of the West Coast conglomerate 
familiar on the mountain ranges north and south of Mt. 
Lyell. It is identical with the fine-grained breccias which 
are exposed on the coast-line east of Lodder's Point and 
at the Neptune Mine. The breccias tend to become gos­
sanous and pyritiferous, and either to enclose patches of 
igneous rock or to be subject to intrusions of same. They 
are thsmselves largely tuffaceous. This associ~tion with 
tuffs and intrusive rocks will be referred to subsequently 
in this report. 

The same series of purple, green, and black slates con­
tinue west to the mining sections on Copper Creek, alter­
nating there also with conglomerate and breccia. Opposite 
Mr. E. Wing's house, at the north end of the gorge, black 
slate crosses the bed of the Leven, and probably exists 
below the fiat land of the valley there. Where the road 
turns" to ascend the Leven Hill it intersects a band of 
conglomerate, and thereafter is in igneous rock of the por­
phyroid group right up to the level of the plateau. 

These Cambro-Ordovician strata. extend east and west 
below the basaltic covering of the' North-West Coast, inter­
rupted at intervals by intrusions of porphyroid, ser­
pentine, and granite. They are exposed at Stowport, 
between the Emu .. and Blythe Rivers, and at the Blythe 
Iron Mines. Here, however, they strike N.E.-S.W. , and 
dip S.E. The same geological succession appears to pre­
vail as at Gunn's Plains. The limestone rests upon the 
older series on E. Addison's 31 acres, No. 9336, west of the 
Blythe Bridge. Although the underlying rocks are greatly 
concealed by the overlying basalt, enough can be seen to 
establish the occurrence of conglomerate between the lime­
stone and the slate strata. The conglomerate is visible on 
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the main-road, east of the Biythe iron lode, on O. Allen 's 
land, and descends south-westerly to the Blythe River, 
where it constitutes the hanging-wall country of the iron 
lode. Two miles further south it emerges on the 320 acres, 
(T. S. Rutherford), east of the iron lode on that property. 
The copper-bearing strata west of th is line are those in 
which the Burnie and Rutherford Mines have been worked. 
The asce!1ding sequence is accorrlingly- ( 1) Copper-bearing 
slates. (2) Conglomerate. (3) Limestone. 

At Alma a succession of copper-bearing slates, conglomer­
ates, and breccia also occurs, but no definite datum-line 
for deducing their geologica.l horizon-line has been found. 
The limestone is a.bsent, but schists occur on the Forth 
River further north, and these are assumed to be Pre­
Cambrian. The Alma strata are, therefore, probably 
Cambrian or Cambro-Ordovician. They are associated 
with porphyroids, and may be taken as members of the 
same system as the copper-bearing series at Gunn 's Pl ains. 
It must be borne in mind that the term Cambro-Ordo­
vician is only provisional. It is extremely probable that 
later research will make it necessary to transfer many of 
these strata to the Cambrian. 

Mr. L. K. Ward, a.fter examining the slate series of the 
Dundas field and the brecciated conglomerates ttere, and 
comparing same with the a.bove observations, and my 
specimens from the N orth- \Vest Coast, correlates these 
strata in both districts as belonging to one system. 

The task remaining for the survey is to establish the 
exact geological position of the breccia slate series, i.f'., to 
determine whether it is higher in the record than the 
Dikelocephalus sandstone or whether it occupies a.lower 
horizon in the Cambrian. At Gunn's Plains it is immed­
diately below the limestone ; at L odder 's Point it succeeds 
the Pre-Cambrian schists. 

(4)-ORDovrCIAN. 
The limestone occupies the floor of the Gunn's Plains 

Valley from north to south, bearing in.a N. W .-F.E. direc· 
tion, and dipping S.W. It would thus have an observed 
widtb of about 5 miles, and its strike, if prolonged S.E. , 
would take it into the Mole Creek district. Its firs t 
appearance on the Plains is on the west bank of Copper 
Creek, at Mr. \Vells' farm , where it comes down from 
Kent's h .nd on the hill. It occupies the slope of the hills 
on the west side of the Leven River, and has a similar 
pDsition on the east side of the Plains. It is sparsely fos. 
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siliferous, and the fossils are generally replaced by calcite. 
However, a few imprints of a small Orthis are occasionally 
obtainable. It undeniably belongs to the Mole Creek 
and Gordon River series. 

A small lime-burning industry exists at the Plains, and 
the lime, which is of excellent quality, finds a ready sale at 
Ulverstone at 2s. per bushel bag. The stone is also used 
for metalling roads at the Plains. 

Caves have been known and visited for some time at 
the Plains, but until recently they have not attracted 
attention. Those on the west side of the Leven are not 
of a striking character, but the cave on the Limestone 
R eserve on the east side of the valley , officially opened 
this month by t he H on. the Premier, possesses, spectacular 
merits which make it an undoubted asset from the tourist 
poin t of view. It deserves to be opened up on a still larger 
scale. 

(5)-I GNEOUS ROCKS. 

(a) - Porphyroids. 

Ancient igneous rocks are strongly developed in the 
Leven Basin near Gunn's Plains. Along the course of 
the L even River after it issues from the Plains various 
Inembers of the Porphyroid complex are exposed. This 
complex comprises a series of dynamically affected quartz 
and felspar porphyries represented elsewhere in Tasmania 
at Mt,s. Farrell, Lyell, Jukes, Darwin, and other points 
on the West Coast Range. They range from distinctly 
acid types t hrough subacid to rather basic varieties. The 
latter ar e characterised by abundance of pyroxene and 
,comparative poverty in quartz. 

A 'Temarkable series of bedded t uffs is seen exposed for 
400 feet along the roadside south of Hampton's cottage, in 
t he Sugar Loaf Gorge. These are evidently contempor­
aneous with the conglomerate an d slate, and are perhaps 
the oldest directly igneous rocks known in Tasmania. 

These are soft, short-jointed, light-grey rocks, dotted 
with num erous specks of kaolin, yielding forms of felspars, 
which are usually lost in preparing slides for microscopical 
examination. Under the microscope the base appears as 
a pellucid glass, with numerous vesicular steam cavities. 
In this base is a confused groundmass of particles of ash 
~nd fe lspar microlites, with occasional grains and nests of 
<J.uartz. It is evidently an acid tuff , and its position, 
in terbedded with the slate and conglomerate series, points 
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in a. much higher antiquity of the porphyr oid complex 
than has hitherto been ascribed to it. 

The next members of the series to be considered are the 
clastoporphyroids. These are brecciated rocks, often gos­
sanous, and enclosing irregular tuffaceou s patches, with a.n 
(ccasional sprinkling of pyrite. They are character­
istically calcareous, but h ave a partially vitreous and fel­
sitic base, with much quartz, some of it secondary. In 
part they are probably fragmental tufTs. These rocks are 
strongly developed north of Brown's cottage, and again 
further on t he r oad towards Wing's. The forms of calcite 
seen microscopically in this rock are rather suggestive of 
.being pseudomorphous after fel spar. Porphyroidal rocks 
which have been derived from tuffs, as well as altered 
porphyroid tuffs, a.re known under the name of clasto· 
porphyroids. and these irregularly fragmental igneous rocks 
8eem to belong to that type. 

East of Wells' farm are some low hills, north of the 
roa.d, which appear to be composed of a reddish horn­
blendic porphyroid, also met with on the west side of the 
Leven in t he Sugar Loaf Gorge. The same rock occurs 
on the Forth River at the Waterworks building intrusive 
in slates, with a.n exposure of two or three chains in width. 
Numel'ous stones of the same rock are to be seen in the 
shingle on t he beach at Ulverstone. 

It is a gran ophyric quartz-fetspar porphyry, with most 
of its porphyritic felspars triclinic, and approximates to 
the quartz; porpbyrites. Besides the pbenocrysts of fel­
spar there are others of corroded quartz, and some imper­
fectly preserved forms of green hornblende. The ground­
mass is an aggregate of quartz and felspar in graoophyric 
intergrowth. 

On t he west side of the Leven, opposite Hampton's cot..­
tage, is a. bluff of rock belonging to this group. The ground. 
mass is a quartz-felspar aggregate. The phen ocrysts are 
quartz, felspar (mostly tric1inic) , and a few doubtful rem­
nants of ferro-magnesian minerals. Tbe quartz pheno­
crysts have angular fragmentary outlines or are embayed. 

Not far from the south end of the Sugar Loaf Gorge 
the road intersects a band of bluish porphyr oid between 
slate on either side, 75 fe-et wide. This is a si liceous 
variety, quartz phenocrysts being abundant. These are 
eith9r angular or with corroded boundaries. Orthoclase 
and plagioclase fel spars are the principal remaining pheno­
crysts. A few r emnants of a light-green h ornblende can be 
detected. 
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Besides t he acid and sub-acid rocks referred to, more 
basic varieties occur, to which it is hardly possible to give 
definite names until they have been more closely examined. 
In the meantime, they are designated pyroxenic porphy­
roids. They are essentially augite-plagioclase rocks with 
accessory horn blenda, biotite, or quartz. The presence of 
these accessories is taken to indicate ' relationship with the 
porphyroid group rather than with our diabase and basalt, 
which t hey otherwise recall. One variety of t his type is 
seen at the point of the road south of E. Wing's house. 

It is known local 1 y as serpent ine, owing to the develop­
ment of asbestos on its joint-faces. It is very much decom­
posed, but the exposure along the roadside can be traced 
for 200 feet in widtb. On its south wall are conglomerate 
and breccia. Its north wall is concealed, but is probably 
slate, as the latter is exposed in the river opposite Mr. 
\V ing's house. 

Under the microscope the rock appears to consist of 
plagioclase felspar and augite , with accessory hornblende 
and biotite. '¥herc there is a.ny interstitial material in 
the ground mass, it is quartzo-felspathic, though it is 
doubtful to what extent the quartz is original. The idio. 
morphism of the augite is less than that of the felspars, 
the prisms of the latter frequently penetrating the forms of 
t he pyroxene. To the naked eye the rock is dark, of gran­
ular texture, with no distinctive characteristics. It here 
evidently forms a dyke. 

The next basic variety is the rock exposed in the road­
side all t he way up the Leven Hill from Clark's farm , 
10 miles from Ulverstone. The general appearance, 
weathering, and occurrence, conform with those of a. 
basaltic rock, and it might very well be mistaken for t he 
usual Tertiary basalt of the North·West Coast. It con ~ 
tains, however, visible pyrite, a.n·:! microscopical examina­
tion shows that there is a. considerable quantity of granu · 
lar quartz in its base. I t is a plagioclase-augite porphyritic 
r ock, with the augite crystals generally collected in nests, 
scmewhat after the fashion known to petrologists as 
glomero-porphyritic. Microscopically, it shows signs of 
crushing, and must belong t.() the older rocks. 

Future work on these rocks wi ll show whether all of 
t hem can be included in the group which, using the term 
in a liberal sense, we are designating by t he name of 
plirphyroid. In Tasmanian geology the whole group bears 
the name of some of its most prominent members. Thus, 
strictly, porphyroid is dynamically~altered quartz-porphyry. 



xiv 

But in our quartz-porphyry complex we have a great 
variety of types, e.g., granite, syenite, granophyres, fel ­
sites, porphyrites, quartz-diorite porphyrites, diorite por­
phyrites, and a.pparently some i~perfectly understood 
more basic members. 

The whole group at Gunn 's Pl ains seem to be confined 
b the slate and conglomerate a rea, i.e., infra limestone. 
Once the limestone country is entered upon, the porphy­
roid exposures are absent. \"Vhether this is merely a coin­
cidence or not is uncertain, but it is, to say the least, sug­
gestive of the eruptive rock being older than the Ordo· 
vician limestone. The bedded tuffs certainly are older, 
but the other eruptives a.ppear to be intrusive in the slates 
and conglomerates, and to have been dynamically a1l'ected 
in their own way as much as t he sla.tes have been in 
theirs. In this they differ from our Devonian granite, 
which is always uncrushed. The porphyroid group, there­
fore, must be Pre-Devonian . It seems to have been con­
temporaneous with t he Cambro-Ordovician, and perhaps 
in part later than the lower members of the system. 

In accordance with this view, we find t he granite of 
which t he porphyroids are modifica.tions developed else­
where in the island under conditions which point to it 
pte-dat ing our Devonian granite. Thus, on the Mur­
chison River, Mt. Farrell, Mr. L. K . 'Ward (in his report on 
the Mt. F arrell field, Bulletin No.3) mentions it as a 
medium-grai ned basic granite or syenite altered by dynami­
cal stresses and merging into green porphyritic felsites. This 
is the rock that used to be called in Germany syeni te-granite. 
In the Rosenbusch classification it would be termed amp hi­
bole-granit ite, i.e., a biotite grani~ cont3. ining hornblende. 
The hornblende varies in amount, and to its qua.ntity, 
qua.rtz and orthoclase (according to Rosen busch) occur 
in inverse rat io, plagioclase directly, and the latter becomes 
more basic. In this way, complete passages to plagio­
clastic rocks are effected, on the one hand to the dioritic 
and tonalitic facies of granite, and to orthoclase r ocks 
without quartz, or poor in it, on the other (the syenit ic 
fa"cies of granitite). In Tasmania, syenitic or dioritic mod­
ifications are frequent in connection with our porphyroidal 
granite. 

Whether t he Devonian is the only granite to which our 
ores are genetically related, or whether some of them are 
connected with t he porphyroid series, is a question which 
is occupying the attention of the Survey, and cannot be 
definitely settled until more complete data are collected. 

... 
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In any case the distribution of the latter group is acquir. 
iog increased importance in the geological scheme, and 
may prove to govern ore·deposition more directly than 
has been hitherto supposed. 

An outcrop of porphyroid also occurs on the Alma Mine 
property, at the top of the hill above the mine works, 
where it forms a crag of hard projecting rock of reddish­
brown colour. 

(b )- 8<rpentine. 

About ~.mile south of the township of Hamilton, ser~ 
pentine is exposed along the road, apparently for about a. 
couple of hundred feet. It must extend to the north-west, 
as I am informed that it also occurs on Mrs. Jas. Smith's 
property at Westwood. Ita boundaries are not clearly 
visible, but it seems to be between quartzite on the east 
and schistose, garnetiferous zoisite-amphibolite on the west. 
It is a handsome stone, and if any demand existed, could 
doubtless be worked for ornamental purposes. 

Microscopic examination of it shows that the serpent­
inisatioll has proceeded pretty far. However, crystals of 
rhombic pyroxene can be clearly identified, and the forms 
of the other crystalline component (which is thoroughly 
serpentinised) point to this being olivine. The rock would 
accordingly be the olivine-enstatite peridotite known as 
harzburgite. 

At surface it does not show any connection with gab­
broid rock, and gabbro is not known in the vicinity, but 
the rock is, nevertheless, a product of the gabbroid magma. 
Rosenbusch, in his <I Massige Gesteille,"* states :_tt Peri­
dotibes and pyroxene rocks have no sovereign geological inde­
pendence j they partake of the character of vassals, and 
in classification should be attached direct to the members 
of the gabbro family, of which they represent the non­
felspathic forms." 

Although at the Forth the serpentine appears not far 
from amphibolitic schist, no causal relationship has been 
established between the two at this spot. 

(c)-Gmnite. 

The granite of the Hampshire Hills and Housetop area 
extends northwards as far as the southern portion of the 
Rutherford Mine property between the Emu and Blythe 
Rivers, and its northern edge continues south-easterly 

• 1007. I., p. 4.52. 



XVI 

across the intervening country W t he southern boundary 
of Riana township. There is some granite also east of 
the Dial Range at. Hardstaff's Mine, and there must be 
some a.lso in the hill east of Copper Creek, as I picked up 
a piece in the bed of a small creek which flows east into 
the Leven at the Gorge. 

The copper-ore lode at HardstaJI 's-·a.n ore-channel from 
18 inches to 21 inches wide- is. in the granite on the side 
of a hill , which is one of the slopes at the base of Mt. 
Duncan, a. peak of the Dial Range. 

None of the intrusive rocks exposed on the sea.-coast 
between Ulverstone and Penguin belong to this division. 
Where they are granitoid they are connected with the 
porphyroid group, and not with the Devonian granite. 

(d)-Bas"lt. 
The Tertia.ry olivine basalt caps nearly the entire table­

land south of the sea-coast Cor miles inland. The ordin­
ary type has, under the microscope, hypocrystalline and 
doleritic structure. Occasionally the felspathic component 
disappears, and the micro-structure and mineral constitu­
tion indicate a limburgitic facies. This is noticeable in t he 
basalt in the Forth Valley. 

AMPHIBOLITE. 

South of Bourke's land, about a mile from Hamilton-on­
Forth, on the Wilmot-road, a. hill range of amphibolitic 
ichist skirts the road. Judging from the exposure of 
quartzite schist in the hillside at the back of Bourke's, the 
amphibolite would lie between that and the serpentine. 
An outcrop of it also occurs in the garden in front of the 
cottage. Apparently it belongs to the Pre-Cambrian series. 

The rock is a zoisite-bearing garnet amphibolite, and 
may be placed in Grubenmann's order of meso-amphib· 
"lites. The t hree families composing t his order [garnet 
amphibolite, plagioclase amphibolite and zoisite-(and 
scapolite)- amphiboliteJ are often geologically associated 
with one another, and passage-rocks are known. In the 
present instance we have a variety which unites t h e garnet 
and zoisite amphibolites. 

The variety probably represents the metamorphism of 
a basic rock, the original pyroxene having contributed to 
t he formation of amphibole, olivine and plagioclase being 
represented by garnet and zoisite. Grubenmann de rives 
the garnet amphibolites from eclogites, and points out 
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that the ga.rnet of many eclogites changes in the middle 
zone into a mixture of hornblende and felspar (or of 
hiotite and felspar), and subsequently into zoisite and 
epidote. 

No felspar is present in this rock. The component 
minerals are hornblende, garnet, and zoisite, with granular 
quartz. The hornblende is pale green, the zoisite colour· 
less to grey, giving fusiform sections with prisms parallel 
"with the hornblende crystals and with each other. The 
garnet is in anhedral rounded crystals, pale pink by 
reflected light, colourless or pink-tinged in thin section. 
The structure of the rock shows the schistosity . of recrystal­
lisation. 

Another amphibolite, coarser and non-schistose, occurs 
()O the crest of the hills above and west of the Alma Mine. 
This was possibly originally a gabbro. It consists of large 
plates of hornblende pale green in thin section, crystals of 
colourless augite and cloudy felspar, in which lamella.r 
twinning lines are well nigh obliterated. This rock seems to 
fall in the family of plagioclase amphibolites. ~ts geo­
logical occurrence cannot be properly known until more 
is knQwn of its immediate surroundings. It does not occur 
in the crystalline schist area, but in the slate·breccia Cam. 
bro·Ordovician zone, and in the neighbourhood of porphy. 
raid exposures. 

V.- MINING PROPERTIES. 

(A)-COPPER CREEK MINE. 

This mine is situate on the Copper Creek (or, as it is 
named on the charts, "ValIoa Creek), about It mile from 
its confluence with the Leven River, at Mr. "VeIls' farm, 
Guoo's Plains. The section, 40·acres, No. 252·)1, is charted 
in the name of Mr. W. R. Applebee. Besides this, three 
adjoining prospecting areas, of 80 acres each, have been 
taken up by the mine·owners, who have now registered 
their syndicate as the Copper Creek Mining Company, No 
Liabilitv. 

In th~ old days outcrops of copper are were discovered 
on the banks of this creek by the late Mr. ,T ames Smith, 
Gnd it is believed thl.t he worked somewhere in the vicinity 
of the present mine. 

An outcrop in the steep creek bank was discovered about 
seven years ago, and Mr. W. R. Applebee took up 40 acres 
for mining purposes. In 1903 a departmental examina­
tion of the creek was made, and a copper ere lode-forma-
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tion with a calcite gangue was inspected a little below the 
present mine. Samples chipped from the outcrop were 
assayed in the Government laboratories, and returned 
4'8 per cent. copper and 2 ozs. of silver per ton. Other 
samples taken to Launceston by Mr. Percy Harrison were 
assayed at the Mt. Bischoff Smelting Works and yielded 
2'3 per cent. copper and 9 ozs. 16 dwts. silver per ton. 
The bands of copper-bearing calcareous slate were recog­
uised as being in a. favourable position for prospecting 
drives, and it was considered likely that further explora.­
tion would disclose something more payable. 

Another lode was found to crop out on the hillside about 
250 feet above the creek, and the present company has 
devoted its attention to this. 

The work which has been taken in hand by the com­
pany in connection with this lode comprises the fon ow­
ing :-

(1) Trenching on the gossan outcrop near the hut 
300 feet above the creek. 

(2) An open·cut into the lode outcrop on the hillside. 
(3) An adit driven 60 feet into the hill, intersecting 

the lode at 39 feet in. This is 30 feet below 
the open-cut. 

(4) A. lower adit driven at creek·level for 28 feet. 
intersecting the lode in 200 feet of driving. 

The above wi11 now be described seriatim. 

(l)-Gossan Trench. 

A small cut has been put in at 40 feet south of the but 
for 12 feet in a north-westerly direction on the course 
of a line of gossan which looks fairly promising. About 
a foot of gossanous material is showing in the trench, but 
the full width has not been ascertained. The company 
sent some of it to the Government Analyst, with a result 
of 0·75 per cent. copper and 1 dwt. gold per ton. My 
samples, assayed in the Government laboratories, yielded 
17 grains gold and ] 8 grains silver per ton. 

(2)-Op<n-cut. 

An open·cut has been driven moo the hill for 17 feet 
in a south-easterly direction, exposing the lode 3! to 4 feet 
in width l vertical l widening underfoot, a.nd striking about 
150 east of south. The lode gangue is slate, calcite, and 
quartz, and contains bunches of specular iron ore, pyrite,. 

• 
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and a little copper sulphide. The country rock is a light­
coloured slate, which becomes harder as it approaches 
the lode . 

(3)-U pper Adit. 
Thirty feet below the open-cut an adit has been driven 

for 62 feet in a direction S', 650 W., cutting the lode at 
23 feet. Tbe bearing of the lode being bere S.E., the adit 
has intersected it obliquely, and, in consequence, the width 
of lode passed through in driving is greater than its actual 
width. The apparent width is between 6 and 7 feet, but 
the true width is about 5 feet. The lode-matter consists 
of a siliceous sla,te gangue of greenish hue, and distinctly 
brecciated, well mineralised with pyrite, chalcopyrite, 
covellite, and specular iron ore. It is widening also in 
this arlit underfoot, and the stone is of better quality than 
in the open·cut above. 

My samples from this lode returned, in the Government 
laboratories, 2'9 per cent. copper and 2 dwts. 8 ozs. silver 
per ton. I am informed that the ore broken and sent 
away was of higher grade, and that the owners anticipate 
that it will be possible by selection to produce ore of 
marketable quality. It has been driven upon for "a few 
feet south. Two and a half tons of ore from this point 
have been forwarded to the Mt. Lyell Company's smelters 
at Queenstown, but the quantity was too small for treat. 
ment by itself, and the ore sent has remained unsmelted. 

Both the lode and strata. underlie to the N.E., but a 
few feet behind the end of the adit a pug seam occurs, 
beyond which the slate dips S. W. into the hill. The under­
lay of the lode will cause it to be met with in crosscuts 
lower down at increasingly shorter distances. 

(4)- Lower Adit. 
A bottom adit has been put in to intersect the lode at 

the level of the creek. No surveys have been made of the 
surface features, and from the precipitous nature of the 
ground, it is not easy a.t a glance to see what positions the 
mine openings occupy in relation to one another. The 
bottom level, however, appears to .be 150 feet or 200 feet 
below the upper adit. It has first been driven from the 
creek in a south-easterly direction across regularly cleaved 
slates, which have here a. strike of N. 700 E. It would 
appear, therefore, that the strike of the strata differs COD­

siderably from that in the upper adit, a.nd it could not 
be expected to intersect it by driving across these. After 
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driving 90 feet into the hill, the direction of the crosscut 
was changed to south-westerly, and at 100 feet thereafter 
a lode-formation, 9 feet wide, with wet flucans on each 
side, and carrying about 3 feet of bard, ore-bearing stone, 
was crossed. It carries a sprinkling of iron and copper 
pyrites, and its gangue is calcite and slate, the latter 
iLclined to be black a.nd greasy. From its position and 
character it would seem to be the same lode as the on e 
cut above, but absolute certainty on this point is not pos­
sible until a survey has been made. 

The broken and steep count ry prevents a simultaneous. 
view of the various outcrops and tunnel openings, and a 
comprehensive surface and underground survey would be 
extremely useful in giving data. for reliable determina.­
tions of positions. The lower crosscut has been driven 
80 feet beyond the intersection of the lode. At about 
20 feet behind the end is a pug, slate, and quartz-forma­
tion, carrying no mineral, but yet indicative of some lode 
action. This might very well be tested to see whether it 
leads to anything. After passing through the main lode 
the country rock changes; it becomes harder and rougher, 
and a little btlhind the present end it merges into a breccia. 
The lode cut in this adit, though not so rich in copper as 
in the higher level, is not less strong as a· formation. I t 
has been strong enough to break through the strata in 
descending, notwithstanding their change of strike, and it 
appears to be going down unimpaired. The company 
states that the lode-matter yielded about 4 per cent. copper 
by assay. My samples returned 1'6 per cent. copper and 
1 dwt. 15 grs. silver per ton. 

The lode in the upper level will no doubt be test,ed first, 
and the pit,ch of the ore-shoot ascertained before driving­
aimlessly at the lower intersection. The company wil1 
probably obtain good advice as to whether it would be 
well to cut the lode a little lower than the present upper 
tunnel so as to avoid the shallow ground of the gully. 

The Jode has practically only been cut at the different 
points mentioned, but sufficient has been disclosed to 
justify further work, with a view of proving its value, 

The section taken up by the company seems to comprise 
an ore-bearing channel of slate country between two belts 
of conglomerate or breccia. The lode in the bottom level 
is situated on a line where the country changes. The end 
of the drive is unmistakably in a bed of breccia. The 
face is tolerably dry, though a little water is dropping. 
from the roof a few feet behind the end. 

'I 
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The brecci a beds are, perhaps, not quite so favoura.ble 
for de fined ore-channels as the fi rmer slate country, but 
there is no r e&5011 for characterising them as ba.rren. Some­
of these breccias are undoubtedly igneous in origin, and 
carry disseminations of mineral. Ore-bea.ring breccias are 
rather common along the flanks of the Dial Range, and 
are really an encouraging feature of the whole district. 
No valid objection can be urged against continuing this 
level into the breccia. country. 

Other lodes exist on the property, and a.lthough their 
exposures cannot be termed remunerative, taken together 
they establish the existence of a cuprifrous zone, in which 
exploration is highly desirable. 
. McDonald 's adit, about 50 feet above the creek, bas been 
.driven for 30 fe~t, into the hill a.cross slate stra.ta, striking 
N. 750 E. At the entrauce a. small puggy seam of copper 
ore was met with, and there is said to be another vein 
in the end, but standing water in the level prevented 
examination. The company states that some 11 per oent. 
copper pyrites was obtained here. 

B9low this &dit, on the south side of the creek, is a vein 
with some copper pyrites and native copper ; and still 
lower down the creek is a further cupriferous channel, 
from which the company quotes an assay as- copper, 
3'6 per cent. ; gold, 1 dwt. per ton j silver, 3 oz. 12 dwts. 
per ton. 

Sufficient water-power exists in the creek for all pur­
poses, and the creek route wi1l, in the event of operations 
proving successful, no doubt be made the outlet to the 
property. At present a horse and bullock track winds its 
way up from the plain to the crest of the hill overlooking 
the mine, at a height of about 600 feet. Before consider­
ing the erection of plant, thorough prospecting a.nd under­
ground development must be carried out. 

The belt of strata in which the Copper Creek lodes are 
situate evidently comprises the beds immediately below 
the Ordovician limestone, which creeps up the hill to 
within about 15 ch~ins of the north boundary of Kent's 
block. These beds are consequently Cambro·Ordovician, 
or, if we regard the limestone as the base of the Ordo­
vician, probably Middle Cambrian. They belong to the 
s.1.me series as the strata cut through bv the River Leven 
in the Sugar-loaf Gorge. The conglomera.te which plunges 
below the limeston~ on the west side of the creek can be 
traced right across to the Leven, but the slate belt has 
('vidently been disturbed, most probably by the igneo~s 
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intrusions of the porphyrojd group, which occupy a con­
siderable portion of the hill range between Copper Creek 
and the Leven. 

Wherever in this district we meet with rocks of the grou p 
just mentioned, pyrite and a little disseminated chalco­
pyrite occur , under conditions which indicate the pos­
sibility of some ore-deposits being genetically related to 
this series of eruptives; but further study of occurrences 
is necessary before any definite conclusion can be arrived 
at. 

About 3 miles north copper-ore lod-es exist in the 
Devonian granite , and the usual reference of min! rals in 
lcdes in our stratified rocks exclusively to the granite 
batholith of that age rests on too broad and firm a basis 
to be easily shaken. Nevertheless, the constant associa­
tion of copper ore with occurrences of the porphyroids 
claims careful consideration. 

(B)--RADFORD' S REEF. 

On t he west side of the Leven Gorge, opposite A. S. 
Brown's 30 acres, some mining ground has been taken up 
by Mr. H. J. Col bourn. About 25 feet above the river 
an open-face has been cut in the hillsi.de, showing slate or 
shale, passing down into cla.y strata containing a good deal 
of manganese oxide at top, and sandstone at bottom, with 
an intermediate band, about 4 feet thick, of light-grey 
argillaceous sandstone ca.rrying disseminated iron pyrites 
and little nests of specular iron ore and copper pyrites, t he 
latter, especially on the faces of small cavities, lined with 
quartz in crystals. On the north side of the open-cut is 
a junction of the sedimentary rock with intrusive porpby­
roid, and this juncthm can be followed east to the river, 
where it can be well seen at the point, at which the slate 
is silicified and brecciated. 

The same grey siliceous pyritiferous rock is seen round 
the point on the river, and a few yards north of it a trench 
has been cut 10 feet above the water and into the hill in 
a westerly direction. As far as can be seen the trench is in 
overburden, which is very deep here, a.nd has fa.llen in , 
preventing examination . 

The impregnation of the sedimentary stra.ta. with a little 
copper ore near their contact with the plutonic rock is not 
sufficient to justify further expenditure at this point. 
South-west of the oplm-cut the porphyroid reappears on 
the hillside at no great distance, so that the area of strati­
fied rocks must be extremely limited just here. The whole 
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hill is intersected by numerous intrusions of the igneous 
rock, and while ore deposits may possibly occur here and 
there, extreme variability within short distances is likely 
to be a feature of them. 

(C)-BROWN'S BLOW. 

This is on the east bank of the Leven opposite Rad­
ford 's Reef open-cut, and is a wide exposure of flinty slate, 
carrying a considerable development of quartz. A little 
specular iron is visible. There is no reef here, but appar­
ently silicification of the slate has taken place near a con­
tact with eruptive rock. 

(D)- COLBOURN's SHOW, ON ROAD. 

Beyond the point on the road north of Brennan's an 
excavation has been made in the solid edge of a large 
Iandslip, which has brought down a huge mass of rock 
bodily. The latter has parted from the standing cliff-face 
just east of the mine cutting. 

The country is a gossanous breccia of the kino described 
in this r eport. as clasto-porphyroid. The tuffaceous and 
igneous material contains disseminated pyrite, but the 
indications do not encourage much expenditure here. 
Mineral may be scattered through the rock-belt, but there 
are no signs of lodes or any definite channels in which ore­
concentrations occur. 

(E)-HEAZLEwoon' s SILVER MINE. 

This comprises some sinking and tunnelling done at an 
outcrop ou t he Leven River south of Griffin's 30 acres, 7 
miles south-west of Ulvertsone. The discover,. was made 
in 1891 by Messrs. Lines and Elliott. Mr. Lines informs 
me that some of the galena from it was sent to the Laun­
ceston Exhibition in that year, and that the assay went 
from 15 to 20 per cent. lead and 36 ozs. silver per ton. 
Definite information, however, is not available now. The 
show was idle for some time, and then between £300 and 
£400 were spent upon it; but I understand the country 
was loose, and there was a difficulty in getting into solid 
ground. Nothing can be seen now unless some prepara­
tory work is done. A mile above this, I ullderstand, a 
large gossan formation was found . 
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(F)-PnESToN SILVER MINE. 

Section 249, 80 acr~s.· - This is situate in the Castra 
Parish, 4 miles south-east of Gunn's Plains, and is reached 
by the road running through from the coast to South Pres­
ton and Nietta. The road is metalled nearly to the turn-ofT 
to the mine. The tableland over which the main-road 
passes is ca,pped with basalt and basaltic soil, but leaving 
the road, on the mine track to the south-east, the older 
rocks are soon met with. At a height of 1500 to 1700 
feet above the sea is a felspathic (arkose) grit and con­
glomerate, which is probably of Permo-Carboniferous age. 
Descending from this to the creek where the mine is situ­
ated (one of the branches of the Gawler) the more ancient 
Cambro-Ordovician conglomerate crosses the creek in a 
din3ction east of south, where it adjoins metamorphic slate 
country on the west, dipping to the south-west at a. very 
steep angle. A little gully on the south side of the creek 
appears to form the line of junction. In the slate on the 
west side of the contact are some parallel lode-lines, along 
which a little galena and zinc blende, with pyrite, have 
been deposited in the cleavage-planes and joints of the 
country. Some of the slate has been silicified by the lode­
solutions, and is porous and mineralised. V eins of calcite 
are associated with the metalliferous bands. There is 
nothing very definite at surface from which conclusions 
may be derived. A small shaft has been sunk to 15 feet 
on the south side of the creek, and little pockets of pug 
were found, carrying galena in slugs. Mr. R. 'Lee first 
worked here three years ago, and afterwards Anderson 
and party. An a.ssay is stated to have yielded 16 or 18 
per cent. lead and 36 ozs. silver. 

Locally some doubt exists as to the direction of the ore­
channel, but a trench between the shaft and the creek 
should clear t his. Indications point to the mineral zones 
running across the stream, parallel with the bearing of the 
slate. Other lodes are said to cross the creek higher 
up. A drive into the hill on the course of the main lode 
would develop the latter, and give facilities for crosscut­
ting west for parallel lodes. 

{G)-RUTH ERFORD COPPEH MINE. 

The Stowport district was visited on the present occa­
sion in order to co-ordinate the geological sequence there 
with that at Gunn's Plains. Enough was seen to correlate 
the strata and establish their infra Ordovician~limestone 
horizon. 

.. 
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The Rutherford Mine, on the 320 acres purchased block, 
has now been idle for some time. The financing arrange­
ments appear to have been inadequate, and funds were 
exhausted before the prospecting work was properly com­
p!eted. Ore was discovered in 1899 by the Messrs. Ruther­
ford, who prospected the property in various directions. 
A tunnel was started, and a small gossanous lode cut just 
inside the entrance. This lode, yielding some fair quality 
copper ore, was followed down by sinking, and stoped a.t 
16 feet and 32 feet. Th. total quantity of are raised 
has been 100 tons, returning 10 per cent. copper, with neg­
ligible gold and silver contents. The bearing of the lode 
in slate country is north-east, and its dip north-west. Its 
w~dth ' va.ries from 1 foot to 3 feet, but averages from a 
foot to a foot and a half. A main shaft was sunk 100 feet 
to enable the lode to be cut in depth. A crosscut east was 
opened out from the bottom for a. length of 75 feet, and 
one west for 50 feet. At a. distance of 30 feet in the east 
crosscut, a vein was intersected carrying 8 inches of ore, 
underlying towards the shaft. This was met with in a 
much shorter distance than was expected, and gave rise 
to doubts as to whether the lode had really been cut. The 
continuation of this crosscu t. however, and also a crosscut 
west, showed notJliJlg further, and the probability is that 
the lode has actually been intersected at a. weak point. 
There is an obvious necessity here for the proprietors to 
continue the work of exploration to its legitimate finish by 
driving on the lode where it was cut in the bottom east 
crosscut. The west crosscut should also be continued to 
1\ formation which lies some distance ahead of the end. 

The remarka.ble development of hematite on this pro­
perty east of the lode, and running parallel with it, a.nd 
on the direct strike of the large outCl·Op on thE' Blythe 
River, is an indication strongly suggestive of the deposi­
tion of copper and iron ores having taken place on paral­
lel lines. Evidently the copper and the iron lodes in this 
field are closely related to one another. The copper mines 
which have been opened in this belt of country further 
north are on the lodes which are parallel with and near 
the strong iron lode of the Blythe. Coming south these 
lodes can be traced to the neighbourhood of the boundary 
of the granite. Both the copper lodes and the iron lodes 
are probably genetically related to the granitic invasion. 

Local opinion is as strong as ever that these massive 
hematite outcrops cover lodes of pyritic copper are. No 
sulphidic mineral, however, ha·s yet been found, either 

., 
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in the hematite or directly below its outcrop. The most 
that has been observed 1S the presence of a few specks of 
chalcopyrite in the a.ltered quartzitic rock, which is the 
wall-rock of the iron are outcrop on Clark's land, north 
of the Blythe. This supports the view that. the iron and 
copper lodes have mutual relations, but is also consonant 
with the supposition that they are structurally distinct. 

Lode on Road at Turn-off to Dicker's. 

On the Rutherford property, at the turn-off down to the 
Blythe Bridge, a. strong gossan formation has been 
ploughed through in forming the road. This has been 
intersected obliquely for 6 or 7 feet, and appears to be 
running south-west, RS is the case with ihe other lodes in 
the district, and to dip south-east. At one point in the 
road some hard quartzose veinstone was met with in this 
formation , consisting of quartz and solid arsenical iron 
pyrites. Only a few pieces of this solid stone have been 
turned up with the pick, but there is evidently a metal­
liferous lode here, upon which it might be worth while 
spending a little money to open it out and see what it con­
tains. The absence of copper stains or secondary copper 
ores in the outcrop is an unfavourable indicat iQn. The 
samples which I took yielded 4 dwts. 21 grs. silver per 
ton, and a trace of gold. 

The Blythe iron lode is supposed to pass here, and some 
loose blocks of porous limonite and hematite are seen on 
the hill south of the road. I am inclined to think, how­
ever, that the true course of that lode is further west, 
between here and the Rutherford Mine. 

The lode on the road is in quartzite country, east of 
which lies conglomerate and slate, succeeded further east 
by the limestone on Addison 's land. The changes in 
the strata are visible, but the actual contacts are not seen. 
This conglomerate, as a.lready mentioned, continues north 
to the east of the Blythe River iron are outcrop a.nd to 
O. Allen 's 100 acres; and still further north, behind Mr. 
Edwards ' fa.rm, it is likely that the siliceous conglomerate 
with white quartz pebbles and jasperoid stones exposed 
there in the bank descending to a creek is the northern 
continuation of the same belt. At the latter place it is 
plentifully sprinkled with pyrite, and copper pyrites is 
alleged to have been found in it. 

From the observations made on this journey the fact 
emerges, established for the first time, that this set of 
slate, quartzite, and conglomerate stra.ta, comprising the 
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country between the Blythe and Fortb Rivers, forms an 
infra..-limestone geological group characteristically barbour. 
ing the copper ores of the coastal districts. 

(H)- L. J. CLARK ' S LODE. 
Across the creek, below Mr. Clarke's house, at Stowport, 

a short and narrow adit has been driven west into the hill 
by Mr. Clark in a wide locle·form ation, about 10 or 12 feet 
wide of lode-material, as far as can be seen. A little diffi­
culty has been experienced in finding the directions taken 
by the lode, but eventually it was ascertained to be south­
erly. The formation 'is soft and oxidised, indicative of 
sulphides below. Black graphitic slate forms the footwall 
on the west. A little copper pyrites is visible in the stone, 
which, moreover, is coloured with copper carbonate and 
sulphate. A vein of hard pyrite was cut inside. 

Owing to the configuration of the hill, there is hardly 
any use in continuing the adit, as no backs are obtainable, 
and no solid country would be met w~th. If any work is 
to be done here it must be by sinking. Probably some 
water will be encountered from the little creek close to 
the mine. 

The position of the lode appears to be to the west of the 
western formation on the Rutherford property. The 
proximity of the granite is no doubt responsible for the 
series of lodes in this neighbourhood, and a little prospect.­
ing work on most of them is quite legitimate. 

The present lode, from its width at surface, and its 
indications of copper ore, warrants some trial work being 
done on it, and a shaft should be put down to prove the 
sulphide, which , there is reason to believe, must exist in 
depth. 

(I)-ALlIA MINE. 

The Alma Prospecting Syndicate has been carrying on 
mining operations at the Alma, or old Ba'rrington, Copper 
Mine, as it used to be cal1ed. This is situated about a 
couple of miles above the bridge over the Wilmot, and 
lies west of the Forth River, a.bove its confluence with the 
'Vilmot River , 10 miles from the sea.coast. 

The approach to the mine is by means of the high 
road from Hamilton-an-Forth as far as the bridge, and 
then a turn-off through the forest. This road ascends the 
valley of the Forth River, which has carved its channel 
down through the basaltic sheet of the tableland into the 
ancient rocks below. Immediately south and west of the 
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bridge at Hamilton-on-Forth a white saccharoidal Pre­
Cambrian quartzite is exposed in craggy cliffs. At a,bout 
i-mile from the township this emerges on the road against 
a clift of basalt, on the west of which is a low boss of ser­
pentine, not more than a chain wide. The bank at the 
back of Bourke's (formerly Field's cottage) shows an 
exposure of sericitic .quartzite schist, striking 3400 and 
dipping S.W. This belongs to the Pre-Cambrian schist 
series, members of which crOD out on the sea-beach east 
and west of Ulverstone. Fu;ther south, along the road, 
this schist is succeeded to the west by schistose garnet­
iferous amphibolite. On Baulch's land the amphibolitic 
belt is succeeded to the west by mica schjst, striking 3350, 
and still dipping N.W.; and further south, on Mr. Wood's 
farm, the strata are still micaceous and quartzitic schists, 
with the same trend. Graphitic and quartzitic schists 
ccntinue until penetrated at Paloona by an intrusion of 
l'eddish brown hornblendic porphyry, belonging to the 
porphyroid group, and identical with t he outcrop near 
Wells ' farm, Gunn's Plains. 

South of the waterworks building, just over the 'Vilmot 
Bridge, at the junction of the two rivers, a dark granular 
massive r ock occurs, somewhat resembling an ancient meta.. 
morphic grit ; but microscopic examination shows it , to be 
a clastoporphyroid, a tuff of the Cambro-Ordovician series. 
Angular fragments of quartz and triclinic felspar, with 
chloritic residues of ferro-magnesian minerals, and with 
very little base, make up the rock. It is similar to some 
clastoporphyroids in the Leven Gorge and the North Dun­
das district. 

The mine was originally registerpd February 15, 1881, 
and had about £1000 or £1200 expended upon it in those 
days, The output appears to have been very little, but 
a parcel of copper pyrites was sent away at one time, the 
results of which are not known to me. 

Literature 01 the Afint. 

The mine was reported upon by Mr. G. Thureau, Govern­
ment Geologist, in December, 1881 (Report on the North­
\Vestern Mineral Deposits, House of Assembly Paper 
No. 43, 1882). This report stated: -

"Certain portions of the schists in the tunnel exhibit 
occasionally na.tive copper in the joints. Heavy spar 
(barite) occurs in conjunction with copper pyrites (chalco­
pyrite) in small veins enclosed also by these schists, and 
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some of the beds of rocks are slightly stained by green 
carbonate of copper. 

H The workings made by the prospecting proprietary 
include the usual descriptions of cuttings from the sur-' 
face on ilie course of the deposits, and a main tunnel 
driven in a north-westerly direction to a length of 281 
feet. Two crosscuts extend from this tunnel to the west 
for a length of 33 feet and 32 feet respectively. 
'Throughout the whole length of this tunnel, and of the 
greater portion of the two crosscuts, black, hard, short­
jointed schists prevail, in which the veins of barite occur, 
-w hich carry a small percentage of copper pyrites. Similar 
veins are likewise found in similar rock about 6 chains 
.above the mouth of the tunnel. At both ends of the cross­
cuts a new formation has heen discovered- grey, hard, 
metamorphic sandstones, in which small rounded pebbles 
may yet be distinguished with some difficulty. 
'Taking into consideration all the £acts and features con­
nected with the cupriferous deposits so distinctly indicated 
at tho surface and underground, and comparing same 
with mines producing ores in quantity, attention should 
be drawn to the fact that regular walls are here altogether 
absent, and that the only reassuring feature on the ground 
-consists in the recurrence of outcrops of gossan in quartz­
ose veins, also containing barite (heavy spar) and car­
bonate of iron (siderite). These minerals are frequently 
found in connection with metalliierous deposits, and there­
fore I would suggest that the tunnel be extended a further 
distance of 200 feet, more or less, in the direction of and 
-under the largest surface outcrop of ochreous gossan. It 
would be also judicious to crosscut further west from the 
tunnel in order to test the contact of the porphyries there 
with those of the metamorphic schists." 

In July, 1905, the present writer reported on a visit to 
the mine (Report on N orth-West Coast Mineral Deposits, 
26th July, 1905), from which the following is extracted; -

" Three crosscuts have been driven from the tunnel in a 
south-westerly direction. These crosscuts have touched a 
parallel belt of hard pebbly sandstone or breccia, which 
is a.lso seen outside the tunnel entrance to the west. The 
first one intersected a flat vein 1 foot to 1! foot wide, 

-carrying a little copper pyrites associated with ~barytes and 
-siderite, as well as vughy quartz. This was followed for 
"Some distance by a drive parallel with the tunnel. A 
crosscut 50 feet ahead of the end of this drive failed to 
Fick up anything; and a ('.rosscut was driven from the 
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tunnel north-easterly to see whether the mineral continued 
in that direction. N otbing, however, was met with beyond 
a little barytes and specks of pyrite. I am told that 

' 9 cwt. of copper pyritic ore were obtained. The 
occurrence of mineral here cannot be well understood with­
out a knowledge of the geology of the country west of the 
breccia formation, as the latter may possibly be a shattered 
contact zone bordering an intrusion of some eruptive 
rock. Some sort of lode action has 
e"idently taken place at this mine and produced the lode 
minerals, barytes, siderite, and copper pyrites. The latter 
may be seen scattered in the breccia, but so far all the 
prospectmg has not revealed anything in the shape of a 
solid lode. The prevalence of pyrite in the country rock 
may account to some extent for the abundant gossan .. 
As said above, tbere is an unknown factor which may yet 
lead to some discovery in the breccia belt." 

D escription 0/ th.e Mine. 

About 400 feet west of a small creek running north on the 
property, and at about 150 feet up the hillside, a small 
shaft has been sunk to a depth of 35 feet in a strong body 
of gossan. This gossan iine continues at surface from 
the shaft down the hill to the creek in a S.E. course, and 
is parallel with the general strike of the strata. The shaft 
was first started 16 or 17 years ago, when the gossan 
a.ppears to have been' lost j but it has been since recovered, 
and a drive extended for 22 feet from the bottom of the 
shaft in a direction S. 260 W., cut across the gossan for 
18 feet, and passed into light-coloured pyritiferous wall­
n :'ck. The gossan underlies S.W., at between 600 and 
70°. 

The old main adit was driven into the hill from the 
creek at a point about 400 feet east of the shaft in a 
direction a little south d west, and three crosscuts were 
driven out south, passing through slate and entering 
pebbly sandstone or breccia. My report of 1905 shows that 
only a flat vein was followed in a drive from the first of 
these crosscuts. This vein was from 1 foot to 1.Jt foot 
wide, and cut across the slates, carrying a little chalco­
pyrite in a gangue consisting of loosely combed quartz. 
with barytes and siderite. Lately the adit has been 
extended further west with the view of reaching the lode 
supposed to· be represented by the gossao in the shaft. 
At the 327-feet point in the adit its direction was deflected 
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tllwards south-west, so as to intersect the gossau line below 
t he shaft on its underlay at that depth in the shortest pos­
sible distance. A ccording to the plan there is still a dis· 
tance of 20 feet to drive to reach t he lode. At 13 feet 
behind the present end a lode of barytes IO z feet wide 
has been passed through, carrying a little iron and copper 
pyrites. The adit intersects it obliquely, so that its true 
width would be about 8 feet. Beyond it the count ry rock 
.cha.nges from slate to hard conglomerate or breccia, which 
continues to the end, t he lode occurring at the contact. 
There appear to be several bands of conglomerate and 
breccia in this hill, and the band which is n ow in the end 
of the tunnel must be crossed before the downward COll­

tinuation of t he line of gossan is rea.ched. If, t herefore, 
the idea is to prove t.he gossan lode in depth, driving must 
be continued, and when it is reached it should be driven 
on. A little driving should be also done on the barytes 
lode when funds ar~ available, with a view of seeing 
whether its copper contents hold out any prospect of 
im proving. 

Barite is a common gangue mineral in spathic copper 
vpins, and being almost insoluble it is not likely t hat the 
gcssan outcrops seen at surface will pass dowJ:l into barytic 
lod es. Gossanous outcrops of such lodes occur only when 
these are heavily charged with pyri te, and even then indica­
tions of t he barium mineral are visible at surface. It is prob­
able in the present instance that if some t renching were 
done on the hillside below the shaft the outcrop of this 
ba rytic lode would be found, and would make it absolutely 
<certain that t he gossan lode is still ahead of the main end, 
though if t he survey is correct there can be very little 
<loubt of it. 

The Devon port tunnel is a short adit about 4 chains 
:south of the main adit driven into t he hill from the creek 
for about 50 or 60 feet in a. north-westerly direction . It 
has been driven across black slate towards the contact of 
the latter with breccia. The lode-matter, consisting of 
black slate with barite and disseminated iron and copper 
pyri tes in a puggy channel, has been left on the north 

"Side of t he entrance. 

A good deal of barite exists on the property_ About a 
nundred yards higher up the creek from t he Devonport 
tunnel a broad belt of slate is exposed in the bed of the 
st.ream, carrying bunches and veins of barite for an aggr e­
gate width of over half a chain. Much of th is appears to 
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be crystalliue a.nd pure. In other parts it is stained super­
ficially by iron-bearing solutions percolating from the 
creek banks. A hundred feet up the hill to the east a cut 
for about 10 feet has been put across a rather solid out­
crop of barytes, a little discoloured by iron oxides, but 
not sufficient to spoil it for exploitation. A sample­
assa.yed in the Government laboratories showed the iron 
contents to be only 0'9 per cent. 

Barite is a mineral , the consumption of which has 
increased greatly in recent years, owing to the expanding 
requirements of the paint and rubber trades. The best 
of t.he crude ore is worth from 16s. to 20s. a ton in 
.America. The ore raised in England has a value of 20s. 
a ton also, and the selling price of the manufactured 
article is about £3 lOs. per ton in London, ranging from 
£2 55. to £5 per ton, according to qua.ntity, quality, and 
pa.ckage. As there is a duty of £2 per ton on imports of 
the latter into the Commonwealth, the trade value in Aus­
tralia w ~ uld be a.bout £6 per ton, i.e., for ordinary lots of 
8.\·erage commercial quality. Precipitated barium sul­
phate is chemically pure, and commands much higher 
prices, being quoted in London at £6 to £7 lOs. per ton. 
No statistics a.re yet available as to the quantity of barytes 
cc·nsumed in the Commonwea.lth, but the tonnage cannot 

• be very great. The world's production is not easily obtain­
able, as the article is frequently included in the statistics­
under other heads. The production of crude ore in the 
United Kingdom in 1907 was 42,646 tons, and in the 
United States 65 1579 short tons. Germany exported 
111 ,209 tons of barytes in the same year. 

The principal impurities in crude barite are iron oxide 
and calcite. Where calcite is the main accessory, it can be 
removed by jigging, but iron oxide is not so amenable 
to wet treatment. The are after crushing has to be 
bleached with sulphuric acid, with more or less success. 
This process rem;)ves all traces of iron. The product is 
then washed with water , levigated , or " floated " ; the 
floats or lightest particles being the best. The bleached 
material has then to be dried and mill-crushed to a fine 
l'owder. 

The porphyroid and breccia on the property show that 
t.he rocks are members of the Dial Range metalliferous 
group. As regards copper ore possibilities, the ore already 
won demonstrates that some deposition has taken place. 
and the persistent gossan line, which has been traced for 
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a long distance at surface suggests the desirability of con­
tinuing the prospecting work which bas been begun. 

(j)-LuCAS AND P ERRY,S LODES. 

About a couple of miles south-west of the Alma Mine 
are SOUle oJ.ltcrops of gossan which have lately attracted 
attention. Two of thes ~ have been opened upon by Messrs. 
Lucas and Perry on Crown land south of W. H. Lucas ' 
100 acres, l~ mile west of the Forth River. Its bearing 
is N.W.-S.E., and the country rock is slate, apparently 
belonging to the Cambro-Ordovician system. A shaft has 
been sunk 38 feet, and is still in gossan. A good deal 
of mangane::;e oxide enters into the composition of the 
gcssan. I am informed that an assay of the lode-stuff 
made at the Mt. Bischoff smelting works returned 6 dwts. 
silver per ton. 

Two chains to the west is another line of gossan 20 feet 
wide, and a shaft has been sunk on this also to a depth of 
40 feet. The two lodes are identical in character. 8'amples 
which I took from the latter one were assayed in the 
Government laboratories, and contained 2 d wts. silver per 
ton. 

H is difficult to predict what these gossan lodes will 
eventuate in in depth, as no minerals which can be used as 
criteria a.re present in the outcrop. It is desirable to 
prove them below t he unoxidised zone, which, however, 
will probably extend to a considerable depth. 

(K)- CRAWFORD' S LODES. 

On Mr. A. M. Crawford's farm, at Alma, about 14 chains 
west of t he road, is a 20-feet seam of mixed gossan and 
slate, with a small band of pug a few feet wide in the 
middle. The formation strikes N.W.-S.E., and dips to 
the S.W. Twenty feet lower down the creek to the west 
is a formation consisting of country rock veined with cal­
cite and (;harged with disseminated pyrite. 

Opposite Mr. Crawford's gate, on the road, is a long 
lode-line of limonite gossan, which h as been opened upon 
for 4 or 5 chains at intervals. It has a kindly appear­
ance, but t he samples which I took, and which have been 
assayed in the ·Government laboratories, yilelded only 
traces of gold. The remarks made above with reference to 
proving th~se gossan outcrops apply here too. 

II 
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VI.-RAILTON. 
This district is in the Mersey basin, 7 miles south of 

Latrobe. To the north of it is the Dulverton coalfield; 
to the south of it is the Dasher River district, which has 
yielded gold indications; to the west of it is the high 
ground of Lhe Badgers, " also mineral country; and at 
Railton itself, east of the railway-line. some land has been 
taken up for Tasmanite sha.le. 

The country forms roughly the eastern boundary of 
the Alma and Leven minera.l belt, and its potentialities, 
owing to the general absence of mining works, cannot yet 
be strictly defined. An exa.mination of its geological 
features, however, shows that it is part of a zone within 
which it is perfectly legitimate to seek signs of ore­
deposition. 

The OrdoviJian and Cambrian strata are developed here 
in an instructive ma!luer. 

The limestone at R a.ilton yields generally the remains of 
the genus of extinct cephalopods Actinoceras, as deter­
mined by Mr. R. Etheridge, Jun., of the Australian 
Museum. It corresponds in geological position with the 
limestone of the Gordon River, which is also rich in Ortho­
ceratidre, accompanied by Raphistoma, Orthis, Rhynchon­
ella, EuomphaJus, according to Mr. C. Gould (in 1862). 
The Gordon River limestone h as always been considered 
as equivalent to the Lower Silurian (Ordovician) of 
Europe. Mr. Gould referred it to the very base of the 
Lower Silurian of Europe, though he placed the base of 
t·he system in Tasmania still lower, so as to include under­
lying grits and conglomerates, which, according to what 
can be seen at Railton, appear to be of Cambrian age. 

This rock is in the shaft and bore which were put down 
some years ago, about 100 feet west of the railway-line, 
near the station at Railton l in a futile attempt to dis­
cover coal measures below the Ordovician. The width of 
the b3lt is about a mile, for the limestone appears again 
at the quarry worked by Me. J . Blenkhorn east of the 
railway. 

Mr. Thomas Stephens, M.A. , in 1874, recorded t he dis­
covery of beds at Caroline. Creek contai ning casts of 
trilobites, and in 1882 some of t hese were determined by 
Mr. R. Etheridge as Dikelocephalus Tasmanicus (sp. nov.) 
and Conocephalites 1 (now Ptychoparia) Etephensi (sp. nov.). 
\Vith the tribolite remains were those of small discoidal or 
plan orbicular univa.lves, which, a.ccording to Mr. Etheridge, 
presented all the appearance of the genus Ophileta. On 
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In 1902, Mr. Steohens discovered stone at. the head of 
the Florentine Va.liey containing another form of Dike­
Jc.cephalus, which Mr. Etheridge named D. flor(,l/till(,J1..,i~. 

The occurrence of the Ordovician limestone at Mr. Blenk­
horn 's quarry at Railton shows that this rock rest s upon 
the Dikelocephalus Eandstone. The exposure of the latter 
on the t rack from the quarry is not sufficient to enable it 
to be seen whether the Ordovician and Cambrian are con· 
formable. Both have a steep dip to the S. \V ., and st rike 
N.\V. A thin band of laminated cellular clay stone inter­
venes between the limestone and sandstone. The sandstone 
further east passes into yellow and purplish clay slates, 
alternating with purple or chocolate-coloured sandstones. 

An exposure of these occu rs on the railway-line near 
the bridge over the Caroline Creek , about 4 mil es nearer 
Latrobe. Near here the sa.ndstones a.re also t rilobite-bear­
ing. \Ve have consequently a development of the Cam­
brian for at least 4 miles in a north-westerly direction 
roughly parallel with the rai lway-line. About three­
quarters of a mile west of the line at Railton near the 
Methodist church yellowish sandstones and grits a re 
~xposed, from which Mr. Blenkhorn obtained a cast of 
what Mr. Etheridge considered to be raphistoma, a uni ­
valve with a geologi.cal range from Cambrian to Silurian. 
These beds, sometimes vertical, appear to have a general 
51,eep dip to the RE. About half a mile S.E. of the 
quarry hard pinkish, white, pebbly quartzites, weathering 
into a fin e-grained conglomerate, compose a hill near t he 
rifle-range. The rock resembles similar strata, which form 
Mt. Wright and the east front of the Denison Range, in 
the Valley of Rasselas, and occupy a similar position with 
regard to t he limestone there. These quarlzi tes would 
appear to be geological1y lower in the Cambrian t han the 
Dikelocephalus sandstones. 

(A)- TUNE'S R EEP. 

About a mile south of the railway-statiou, at the sum­
mit of a hill, some mining work has been carried on at 
ir..tervals during the last 18 or 20 years in the way of pros­
pecting quartz veins alleged W be gold-bearing. Trenches 
and shafts occur at several spots, one of the latter 70 or 
80 feet deep; but beyond colours, nothing seems to have 
been obtained. The country is a coarse yellow and white 
friable sandstone, belonging, apparently, to the Cambrian 
system, and is intersected by frequent veins of white 

(,' 
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qua.rtz. There is no geological reason why some of these 
veins should not be gold-bearing. A shaft has been sunk 
at the summit of the hill to a depth of 25 feet, and I't 
the bottom a drive has been put in 20 feet to a lode, and 
10 feet further, to the end, in a direction N. 200 E. The 
b9aring of the lode is north of east and souih of west, 
and its dip towards the north. The lode or lode-channel 
consists of sandstone veined with bands or lumps of white 
un mineralised quartz of a vitreous appearance. Sometimes 
the stone is dense and compact, and again loose and vughy. 
The stone continues in veins and patches from where it was 
first struck, right through to the end. I have not been 
able to detect any gold in it. 

Railton R esources. 

In some of these veins at Railton I believe gold will 
eventually be found. There has been very little prospect. 
ing, a.nd no reliable information can be said to exist as 
to t he reef oC!cmrences which ar-e met with at va.rious points. 
The possibilities of copper ore·deposits in the neighbour· 
hood should not be overlooked. At present the principal 
mineral product is lime. Mr. Blenkhorn is manufacturmg 
this , and crushing it fine, so as to encourage agriculturists 
tC' use it with their seed., Bricks, too, a.re being made 
at his kilns. 

VII.- CONCLUSION. 

The present investigation has resulted in an important 
advance being made in our knowled,ge of Tasmanian 
geology. It has laid t he foundation for a more correct 
appreciation of the geological age of the ore-bearing strata 
on the North-West Coast. It has tended to disclose the 
very important pa.rt which the igneous porphyroids play 
in connection with the distribution of several hitherto 
ill-understood ore-occurrences on the Coast. Incidentally, 
it has thrown some light on the age of the North Dundas 
slate series by enabling a correla.tion to be made. Further 
information has boon gaioed in respect of the stratigraphica.l 
relations of the Early PallEozoic systems with the Pre· 
Cambrian platform, ~ well as coll~tera.1 confirmation of 
obs~rvations made last year in the Gordon and Florentine 
valleys. 

The study of t he mineral indica.tions presented in these 
pages wiII , it is hoped, be of service to those interested 
in mining. It will be seen t hat the deposition of copper 
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ore has been very general all along the Coast, but in no 
instance has work on the lodes been pushed to a conclu­
sion. Either work has been suspended before cutting 
the lode, or the lode, when cut, has not been driven 
uponl or when the ore-shoot which was first cut has 
been worked out operations have been suspended. The 
value of the Coast as a mining field has consequently not 
yet been proved. It is difficult, however, to believe that 
with so many ore-occurrences there are not some which, 
when proved, will be worth exploitation. There is still a 
great field open here for prospecting work. Owing to the 
trivial nature of many of the indications progress will 
probably be slow, but there is some justifi.c~tion for antici­
pating eventual discoveries of .... alue. 

W, H. TWELVETREES, Government Geologist. 

Launceston, 26th January, 1909. 
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THE TIN FTELD OP NOR.TH DUNDAS. 

I.-INTRODUCTION. 

(1 )-GENERAL. 

THE tin field of North Dundas possesses some features 
which are not quite normal, and much of the following 
report has been written with a view to the exposition of 
those geological features, which are in themselves not 
quite apparent when any single occurrence is considered 
a,part from its neighbours. 

The writer can conscientiously go no further, in many 
cases. than state what appears to be the probable structure 
of the ore-body under consideration and its probable rela­
tionship to other ore-bodies of the district . The reason of 
this is that so little systematic development work has been 
done on the lodes. The present condition of the district 3S 

regards development is undQubtedly backward. In some 
cases, in the centre of the field, the abnormal character 
of the lode-structure has contributed towards this con· 
dition, but in other cases no such excuse can be proffered. 

Nevertheless, in spite of the meagre amount of the 
information to he obtained from many occurrences of ore 
there are certain generalizations which may be made pro-­
visionally. There are, at least, certain features which may 
be presented to the mining community for consideration 
in the planning of necessary development work. 

It will be noticed, in the course of this repcSrt, that in 
several instances the management have formed an erroneous 
conception of the structure of the lodes, and that the 
work which has been done is apparently wasted . . These 
failures to a.ttain the immediate object in view are by 
no means without their use, and the nega.tive results have 
a positive value j for the non-productive work has in 
several cases given definite facts concerning structural 
details whicb would otherwise have beep unavailable. 

The important t hing w be kept in mind by the several 
mining companies called upon to deal with the more com­
plex structural problems is this: every single detail of 
occurrence (including quantitative details regarding the 
distribution of ore) should be faithfully recorded and 
made available for reference on the mine. Unfortunately, 

III 
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this has not been the practice in all cases, and if the pro­
gress of the property has not been seriously impaired for 
want of such information, my examination has a.t least 
been to &Orne degree hampered. 

In the geological survey of a mining field of this char­
acter an officer of the survey must necessarily rely on the 
management of the companies for full and unreserved 
information concerning the properties entrusted to their 
charge. It is neither practicable nor expedient to system­
atically sample all ore-bodies examined j for the geological 
'Survey of a district is not intended to include such matters 
as the calculation of ore reserves. Yet, by .unreservedly 
placing at the disposal of the geological survey all the 
information available, any single company may otTer 
information of considerable va.lue. • 

The immediate application may not be possible to the 
company affording the information, but assistance may 

·be given in this way towards the solution of other ques· 
tions in other neighbouring mines. Any benefit that ma.y 
accrue t.Q anyone mine in the district is of indirect,. but 
rea.l, benefit to all the other mines. 

The above remarks are not of general application, and 
I have pleasure in acknowledging the very ready assist. 
au ce which has been afforded me in almost every instance. 

In some cases it has been quite impossible to gain any 
information whatever concerning abandoned or disused 
workings. The leases have been held temporarily and 
abandoned by several different parties in succession. The 
records have in several such cases become little more than 
tl'aditions, handed down from one lessee to another, or 
pieced together from the information afforded by those 
wh'o were on the field in its earlier days. 

Under such circumstances, it is: necessary t.Q insist that 
the views here put forward by the writer must not be 
considered to be in any way a final judgment. Still, I 
have had the opportunity of studying the field as a whole 
in far greater detail than has any member of the ~eological 
survey hitherto. 

The reasons which have contributed to retard the due 
recognition of the field are set forth at some length in 
the (ollowing pages, and will be seen to be chiefly these:­

(1) The geographical position of the field. 
(2) The unusual mineral composition of many of the 

lodes, and the consequently abnormal gossans 
which are the outward manifestations of the 
presence of many of the lones. 
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(3) The complex character of the structure of many 
of the lodes on the field. 

Though tbes~ several ca.uses may have for so long a. 
period kept mining development in a. backward condition, 
in no way do they constitute ,any reasons for future inac­
tivity. The field is now accessible; and it is hoped by the 
writer that t his r eport may assist to explain some of the 
features which caused perplexity. 

It appears that the interest of investors has now been 
duly aroused, and that tbe district will he a centre of 
progressive mining activity. 

(2) - G£OGRAPHICAL POS ITIOS. 

The a.rea which may be considered to constitute the 
tinfield of North Dundas is of very irregular sbape, 
and its boundaries are a little difficult to define. In 
a later portion of this report it win be seen t hat t here is 
a considera.ble development of river-borne a.lluvial matter 
forming high-level terraces on either side of the Pieman 
Hiver. These older river terraces carry a small propor­
tion of tin ore, and it may therefore be ex:pected that 
from time to time occurrences of tin ore wi1l be reported 
from localities beyo·.Id the area mapped and trea.ted of in 
this report. It is, however J believed that any such occur­
rences are not likely to prove of grea.t importance. 

The central area of t his t infield, and that from which 
the greater portion of the t in ore of the old river terraces 
has been derived, is located in the strip enclosed between 
the Ring and Argent Rivers. These are two of the main 
tributaries of t he Pieman River. 

The outskirts of the field stretch southwards as far as the 
township of Dundas, and eastwards to the deserted site 
of Ringvi lle. 

On the northern side of the Pieman River J and just 
below its junction with the Huskisson River, some alluvial 
ti n ore has been found , but so far not in payable amounts. 

The most important of the neighbouring mining centres 
is t hat of Zeehan, distant some 9 miles to the south-west. 

Rosebery and Mt. Read are closer still. and are situated 
to the eastward . 

. The western coast-line is 18 miles away, and approaches 
most nearly to this area at Trial Harbour, near Mt. Heems­
kirk. 

Geographically, the tinfield of North Dundas is seen, 
therefore, to be located in the centre of the mining fields 
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of Zeehan, Dundas, and Mt. Read , which are areas in 
which deposits of silver-lead predominate. 

On the locality-pIau prepared for this report. the posi­
tions of the nearest tin-bearin~ districts are shown; and 
from the following report it wIll be seen that the tinfield 
~f North Dundas is genetically related with the other 
occurrences of tin which are shown on this map. The 
nature of this genetic relationship is fully discussed below. 
. The Emu Bay Company's railway-line passes through 
the northern portion of the field, and forms the main line 
of communication and tqtusport. 

The princil>a.l track connecting with the railway-line 
follows the Rl3uison Bell Creek, and crosses over the saddle 
between the Renison Bell and Dreadnought Hills. This 
saddle is a little over 400 feet above the rails, and a much 
better gradient might well ha.ve been secured by starting 
the track some little distance further to the eastward. 
At present all material for all the mines other than the 
Renison Bell has to be dragged on sledges over this steep 
track, a.nd progress is consequently slow and transport 
costly. The tin ore is packed out on horses to the railway. 
Yet the construction of this track by the Government has 
been of immense service to the mining community, which 
had been hitherto dependent upon the rough pack-track to 
the south of the Renison Bell Hill. 

The southern portion of the field is much nearer to the 
North-East Dundas Tra.mway, and there are two connect­
ing tracks. Of these, that which leads to the Confidence 
Saddle will be much the more serviceable when the I,ro­
jected repairs have been effected. Deviations which will 
secure better grades can easily be effected, and facilities for 
transport will be very greatly improved when this hM 
been dbne. The principal tracks are shown on the topo­
graphical map accompanying this report. 

II.- PREVIOU& LITERATURE ON THE FlEW. 

The first official report published which makes mention 
of this field* is that by Mr. A. Montgomery, and is 
dated from the Geological Surveyor's Office, Launceston, 
or. April 11, 1893. This is an interim report dealing with 
t he state of the mining industry on the West Coast at 
that period. It contains a mention of t,he tin-bearing river 

• A very brief note concerning the g08S8.n outcrop on the Renlson Bell 
lease is inoluded in Mr. ~Iontgomery's .. Report on fhe Plng-reas of the 
Jiount Zt'ehan and Mount LJundlll! Silver-lead f'1!ltds," NOlo'ember 25,1890. 

.-
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terrace above Star Creek, and of the occurrence of the 
tourmaline·bearing quartz porphyry. 

The detailed report which followed this latter is dated 
May 20, 1893, and is enti~led .. Report on the Progress of 
the Mineral Fields of the County of Montagu. " In it 
mention is made of the general geological features of the 
district, and a. brief account of the workings on the Ring 
River and Dalcoath Creek. 

Mr. Montgomery published a. later and more detai'ed 
report on May 15, 1895, which deals at some length with 
the alluvial ground and lodes which were being worked 
at that time. The mining activity was restricted mamly 
to the area traversed by Gormanston Creek and the lower 
portion of Dalcoath Creek. A brief account is given of 
the Renison Bell Mine, but the country lying between 
this and the Dalcoath Creek was at this time unprospected. 

The next offi.-;:ial visit paid to the field was during the 
-early portion of the year 1900. when Mr. Twelvetrees made 
a brief examination of the Renison Bell Mine. His report, 
entitled" Report on the Mineral Districts of Zeehan and 
Neighbourhood," was dated from the Government Geolo­
gist's Office on October 27, 1900. The portion of this 
report which deals with the district is not considerable, 
but affords an account of the state of development of the 
Renison Bell Mille at that time. 

In the year 1902, Mr. G. A. Waller issued a " Report 
'Oll the Tin-ore Deposits of North Dundas," which is dated 
from Zeehan on March S. This report gives a brief 
account of the geology of the district, but is concerned 
mainly with an account of the severa'! mining properties 
of the field. In the discussion of. the features presented 
by the lodes, Mr. Waller gives a short acconnt of the 
geology of the areas being worked. 

More recently Mr. Twel vetrees paid a short visit to the 
northern end of the field, and his observations are 
-embodied in the " Report on the Renison Bell Tinfield," 
which was issued from the Government Geolo~st·s Office 
on December 18, 1906. Since this visit very lIttle alterlV 
tion in the state of the Reuison Bell Mine has taken 
place, but other discoveries have been made in the 
immediate neighbourhood. 

The abovementioned reports constitute the officially-pub­
lished literature on the field. 

Besides these, Mr. Waller, in a paper, entitled" Some 
Modern Theor!es Concerning Ore-deposi ts," read before the 
Australian Association for the Advancement of Science in 
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1902, makes reference to t he pyritic tin-lodes of North 
Dundas, and discusses their bearing on the general 
aspects of ore-deposition. 

The only other pUblication which makes mention of 
these t in deposits is Mr. Donald Clark's " Australian Min­
ing and Metallurgy," 1904.* 

lII.- PHYSIOGRAPHY. 
(I)- ToPOGRAPHY. 

The topogrdpby of the northern portion of the area 
mapped shows a marked contrast to th~t of the central 
and southern portions. 

In the north there still remain very well-marked rem­
nants of a broad plain of erosion. On t he borders of this 
plain, now deeply dissected by the rivers of to-day, lie 
several notable prominences. 

Mt. Black, the Colebrook Hill , and the hills indicated 
on the topographicai map published herewith form the 
principal heights on the southern Emit of the plain. 

To t he north and north-west t he dissected plain extends 
to the base of Mt. Ramsay and the Parson's Hood. 

The width of this fiat belt is clear proof that the whole 
region has remained at a constant level for a period suffi­
ciently great for the erosion to have attained a mature 
stage. The old Piernan River has gradually, by latera.l 
planation, established a broad valley, and as the gradient 
has diminished it has been unable to remove the detrital 
material. Thus, a broad plain has become filled with 
al1uvial material, the composition of which shows that the 
principal tributaries flowed into the old valley from the 
east and south-east. This latter statement h ol ds true for 
at least the eastern portion of the old Pieman Valley. 

This stage in the physiographical development of the 
region seems to have been attained at a period during 
which the action of water has been assisted by that of 
ice. Few ' traces now remain, but the occurrence of huge 
enatics in the alluvial material indicated at the extreme 
north of the area mapped must be regarded as sure signs 
of the contribution of glaciation to this stage of erosion. 

From the fact that the materials of this period of 
deposition cover the diabase dyke found in the tinfield, 
the period of the 'development of the alluvial deposit on 
the old valley floor would seem to have been later than 
Mesozoic. 

• Page 221 et aeq. 
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At a still later period, the whole district has suffered 
~ an uplift, and the rejuvena.ted rivers have cut down their 
cha.nnels deeply into the former alluvial plain. 

The latter, therefore, is marked at the present time by 
disconnected areas, of which the general level is notice­
ably constant. 

The present-day rivers a.nd their tributaries have not 
yet a.ttained a. stage of ma.turity, nnd their beds are 
marked by faUs and rapids. 

The higher country of the tinfield proper is deeply dis­
sected by the processes which have bean continuous in 
their action from the beginning of the cycle at erosion 
which culminated in the formation of the older alluvial 
terraces right up to the present time. 

The steep slopes of the present hills and ridges, and the 
ungraded stream~ and rivers, have prevented the accumula­
tion of any considerable alluvial deposits of recent date. 
Those which do occur are shallow and loea-I. 

The nature of the warping of the crust which has given 
rise to the rejuvenated river system of the Pieman can­
not be decided by t he study of one portion of the basin 
apart from the others. To determine exactly the sense of 
the warping the heights of a large number of points on 
the basin must be accurately obtained. These facts are 
-.Dot yet available. 

However, according to the aneroid measurements made 
"during the geological survey of the tinfield, it was found 
that­

(1 ) 

(2) 

The former elevation of the pouthern border of t he 
valley of erosion of t he ( ·ioman River was about 
700 feet a.bove sea-lev ' .. 

The present level of the flver is about 240 feet 
above sea-level. 

\Ve may conclude, therefore, t hat the warping has 
caused an uplift of this southern portion of the old flood­
plain which amounts to more than 460 feet. (It cannot 
be the exact 460 feet which make the difference between 
the present river level and the higher terraces now visible; 
for the deposition of the terrace gravel took place at a 
period when the older river system had been duly graded, 
whereas the present rivers have not yet attained their base 
level of corrosion. The uplift mustl then, be the difference 
of level now measurable, plulJ the depth to which the Pie­
ma.n must yet corrode its present bed before reaching the 
base leveL) These figures are based on t he assumption 
t·hat there has been a mGvement in one direction. No 
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evidence of any other movement t han that of an uplift 
was detected in the area examined. Yet there are clear 
signs to show that the River Pieman has temporarily 
attained its base level, only for a further movement to 
entrench it once more in its levelled floor. 

Remnants of the lastformed terrace are to be seen near 
the junction of the Argent River with the Pieman. The 
railway.line to the east of the area shown on the map 
follows the River Pieman on the level of this terrace. 
' Vith this evidence may be compared that of the terraces 
observed by the writer in the valley of the Mackintosh 
River , at Mt. Farrel1.* 

Mr. Montgomery, in his report on the Corinna Goldfield, 
published in 1894, makes mention of the gravels of the 
\Vest Coast, a.nd their bearing upon the evolution of t he 
physiography of that region. His conclusion that they are 
of marine origin cannot, in my opinion, be supported by 
any oj the facts yet kll own. It is by no means necessary to 
postulate a submergence of the area. with which this report 
deals below scn.·level in order to account for t he deposi· 
tion of gravels such as t hose met with. They would be 
deposited on t he valley bottom of the former river when 
the gradient of the valley had been so reduced that the 
diminished velocity was insufficient to maintain the trans­
portation of material to the sea. 

A com parisen of the topographical with the geological 
map of the North Dundas tinfield will show how small has 
been the influence of geological structure in the modifica.· 
lion of the physical features by the processes of weather· 
ing and degradation. For when we t urn from the dig.. 
seded alluvia.l plain cf the old Pieman River. we find no 
separate physiographical units coinciding in distribu· 
tion with particu1ar rock types. The hills and valleys each 
present a marked variety of geologica1 structure, and the 
same rock types stretch from hill to hill across the gorges. 

The contribution of ice action towa.rds the moulding of 
the topography of this district has not been great. Form­
erly there may have been signs of ice action visible in 
the more elevated portions of the region; but. the long 
continuatinn of the general processes of we<tthering has 
produced surhce features which retain no trace of ice 
action. 

Embedded in the gravels of the old Pieman Valley, on 
the northern side of tbe present Pieman River , and close 

• Gl'Ologi('sl Survey Bulll"lin Nfl. 3, " Th e Mount Farrell Mining Field, 
]908," p .•. 
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to its junction with the Huskisson River, there are to 
be seen huge masses composed of blocks of the West Coast 
conglomerate and t he porphyroid so characteristic of the 
Mt. Read and Mt. Black districts. These cannot, in my 
opinion, be regarded as of any but glacial origin; and they 
must be considered in connection with the similar erratics 
of the Farrell siding, and other points in the Mt. Farrell 
district.* 

The streams which flow northwards into the Argent or 
Ring Rivers belong to the drainage system of the Pieman 
River. Those which flow southward join and find their 
way to the sea by t he valley of the Little, Henty River. 
The divide between these two drainage sy,stems passes 
above the Argent Tunnel abng Serpentine HIll to the high 
ridge which lies to the south-east of the area shown on the 
map. 

In conclusion, the physiography of the region considered 
is that of one which has passed through a mature cycle 
of erosion. The nature of the surface before this cycle 
attained its maturity is not discernible, for there remain 
no traces of sediments which may have existed in the 
region in the l.ong period between Early Palreozoic and 
Late Cainozoic time. The Late Tertiary alluvial terraces 
Test directly upon Cambro-Ordovician slates. t 

The physiography resulting from this erosion cycle has 
been seriously modified by an uplift of at least 460 feet. 
The streams, rejuvenated by the latter movement, have 
cut down deep gorges into the hills and valleys of the 
·older surfa.ce, and this cycle still continues in active opera­
tion. 

(2)- lIiETEOllOLOGY. 

The rainfall in this district may very reasonably be con­
sidered to appproximate closely to that of Zeehan. Mt. 
Read is not so far distant, but its elevation is greater. 

The total rainfall ..... nd the distribution of the rainfa.ll for 
a number of years are shown in the following tables :-

The Rainfall, 1st October to 30th September (in. inches). 

lit. Read .... 
Zeehan ' . • ,. 

1899- 1000_ 1900- L 1901-2. 1902-3. 1906-7. 

101'33 106- 00 
77'91 83·m 
94-.')0 105'31 

HlOi-8. 
122-28 
100·33 

• 0601. Surv. Bulletin No.3, "The [\Iount Fal'rell Mining Field , 1908," 
pp. 5 and 26. 

t Vule infra, p. In. 



Distribution oj A mJ,ual Rain/all at Zuhan. 

ch APM:./ YOllr. Oct, Nov, Dt'c, I Jan, Feb , lU ar 

--- -- ------ --- ------
May, June. July Aug, Sept. 

- - --------- ---
l89U-l~ .. 8'6U 15'84 7'27 0'19 6'61 O· 90 8'9] 7',)4 10'05 9'62 g'b(J 4 ' <12 

1900-1001 . . 13 '61 4 · tQ 10'41 8'28 2'SO 7' 

1001- 1002 , , 1'2'48 4 ' 6ij 4 ' 43 8'112 10'0:; 3 ' 

1902- 1003 , , 5'7 1 O'ui 6'28 8 ' 04 1'3() 8 ' 

78 9'V1 

08

1 

6'S6 

79 12' 49 

7'80 13 '00 7'77 7'02 12'82 

8'04 7 ' 19 9·,3 8'07 11 ' 07 

10'68 HI'7S 11 '79 13'04 6' 34 

~. 

IilOO- ) 9n7 .. 10'90 :.: I 3'<9 3'04 2'7J 6' 

19u7- H)U/3 , 10 ' 0;1 11 ' 17 3'74 5'11 JI ' _ .. 

18 ] 1 ' 14 

16 5'74 

D'~7 0'30 13' 72 I 12 '89 lO'i3 

14 ' 74 g·OO 8' 99 9'b3 " M 

- -

, .> .~ 
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Assuming that these figures may be applied to the 
neighbouring area of North Dundas it will be a.pparent 
that ~he rainfall is heavy, and that it is not negligible in 
any smgle month of the year. The greatest precipitat ion 
takes place between June and October, while December, 
Ja.nuary, and February are comparatively dry months. 

This question of the distribution of the rainfall is one 
which should attract the careful attention of the several 
mining companies on the tinfield. The slopes of the high 
ground are very steep, and the rain will rapidly leave the 
hill sides. Yet an appreciable quantity can always be 
relied upon throughout the year. 

&now falls occasionally, but only the higher part of the 
Tegion is seriously affected by a fall. The slow melting of 
the snow gives a. more steady supply of water to the 
streams than is obtained from a mere fall of rain, and on 
that account is, on the whole, of benefit to the mining com· 
munity. 

The degradation of the higher country by the oper:.­
tion of the surface water is materially hampered by rhe 
very dense vegetation with which almost the whole region 
is clothed. 

Only in a few small areas, on t he old alluvial plain of 
the Pieman River, it; the denser vegetation replaced by 
button·grass. 

The timber obtainable in the district includes many 
useful varieties. This is being ruthlessly destroyed :r 
the endea.vour to open up the minera.l-bearing country. 
There is some splendid pine on Pine Hill and its vicinity, 
and on both the hanks of the Ring River, near Star Creek, 
there is 1\ notable . growth of blackwood. The destruction 
of these is certain and unavoidable with the expansion of 
the mining industry. It seems a pity that the timber 
should he wasted for lack of enterprise, for it is at present 
being burnt by the fires necessary for clearing off the 
scrub round the centres of mining operations. 

(3)- THE EFFECT OF THE TOPOGRAPHICAl. FEATURES ON 

MININ G. 

Prosputing and Exploitatinn.-- The Ring River and its 
tributaries have played a most important part in the di&­
covery and development of the mining field. It was in 
the Ring River in 1890 that tin ore was first discovered, 
and in the prospecting of the contributing streams the 
alluvial deposits of the ea.stern portion of the field were 
first found. Of these tributaries, the Dalcoath and Gor-



mani;ton Creeks have · been the most cont inuously and 
systematically worked. The Ring Hiver itself has one­
lode exposed upon its banks,* but otherwise has .not yet 
proved to be of any material assistance to mining. 

A considerable portion of the Great Northern Creek 
has been worked for alluvial tin. This fact has led to the 
location of the parent lode, just as the discovery of tin 
in the Dalcoath Creek has led prospectors southward, untll 
the lode-bearing zone round Pine Hill has been found. 

The other tributaries of the Ring River which have been 
worked for tin ore, viz., Etar Creek and Isaacson 's Creek,. 
have not indicated the position of any lode-matter, si nce 
they have derived their tin ore from formatIOns which were 
already of a. secondary nature. 

The Arg~nt River cannot be said to ha.ve materially 
assisted prospectors. It cuts through one large lode-system, 
which is more noticeable for its gossan than for the river­
bed exposures. 

A small tributary of the Argent which flows into the 
river from the west at a point distant some 25 cha,ins. 
north-west of the Renison Bell Siding contains tin ore, and 
the lode-formation which has shed the tin ore has undoubt­
edly been located, but no further prospecting has been 
done. 

The same remarks may apply to the 10qe running south­
wards over the high ground which forms the southern 
limit of the Melba Flat. This was discovered as a reslJ.1t . 
of prospecting for the source of the alluvial tin recovered 
from the vicinity of the sawmill on the Melba Flat. 

In Dundas the tin ore was first found in the shallow 
alluvial ground forming the banks of the Dundas Rivulet .. 

The creeks have therefore played an important part in 
prospecting operaLions. 

In actual exploitation Lhe gorges ca.rved out by various.. 
members of the river systems have served to afford con­
venient low-level sites for the mouths of t unnels. Thus, 
the Argenu River bed has been of great assistance to the 
Renison Bell Compa.ny in the work of attacking their 
main lode-system in depth. 

In the case of Dalcoath Greek, also, the depth of the 
gorge has been a. very great incentive towards the explora­
tion of the lodes by low-level tunnels. Unfortunately 
these latter commendable efforts have not yet been 

• Yide infra, p. clxxx,iii. 
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attended by successful discoveries of lodes which are likely 
t ,) give adequate returns for the expenditure incurred. 

The discussion of the structure of a large number of tne 
occurrences of ore in this district will show how the mere 
driving of tunnels is quite insufficient to give any idea ' of 
the amount of ore available.* In fact , in some cases the 
tunnel exposures of ore are extremely meagre.. Yet, in 
other cases it has been possible to make great use of tun! 
nels, where the slopes a.re steep and the lode-structure is 
more normal, or at least more adapted towards develop-­
ment by adit levels. In some cases t he amount of pos~ 
sible backs available from adit drives of reasonable length 
is rem a.r kable. 

So little actual work has yet been achieved in the min­
ing area that it ca.n hardly be granted that the irregu~ 
lariLies of the surface offer facilities for mining which ma.y 
c.utweigh the difficulties placed in the way of transport. 
:More feasible routes fr.Jm the centra.l minera.l sections to 
the railway~line can be marked out, and the transport 
difficulties thus minimised. 

The dissection of the old Pieman Plain has placed serious 
obstacles across an area. which is nevertheless, on the 
whole, markedly level. 

Yet in the crdeks which traverse the dissected plain occUr­
the secondary concentrations of ore which have been 
",.-orked. t The greater portion of the alluvial deposit, 
though carrying a. certain amount of ore, has hitherto 
proved unworkable. 

Jrat er-Suplny_- The stage attained by the cycle of ero­
sion iu the mining field has resulted in a fairly uniform 
distribution of the rainfall among the several streams. . 

The fact that t he principal occurrences of ore have been 
found on the higher ground has in some measure lessened 
the possible uses to be made of the wa.ter. 

In the earlier days of the field the strea.m-beds only were 
worked, and t he water question was not vital. At the 
present stage of development of tbe field the different 
mines are very differently ~ituated as regards their require: 
menu. 

On the Pine Hill tha necessity for the removal of the · 
widespread overburden of quartz porphyry talus makes. 
t he question of water-supply most important. 

• As rega.rds the central block of sections, where the BUT'"­

face detrital deposits of tin ore are being worked by 

• ViM infra, p. civ., and Plate V., Pi,. V. t l'ide infra, p. CIili • 
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.luieing methods, * the question of wa.ter-supply for sluic­
ing is more important to·day than it win be a.fter a few 
months; for the amount of ore which can be treated 
in this way cannot be expected to be large. 

The mines which are carrying on sluicing opera.tions 
cannot obtain la.rge supplies, although, as shown on the 
kpographica.l map, the races are of considera.ble length. 
The hills and ridges ha.ve no la.rge areas at high levels 
availa.ble for the catchment of rainwater, with the ODe 

exception of the Common wea.lth Hill. Part of the catch­
ment on this latter hill is being utilized by the Montana 
Company. 

From the statist ics given above with regard to the 
amount and distribution of t he ra.infa.ll it will be seen tha.t 
a race round t he upper portion of t his hill would supply 
'a large amount of water to the mining companies. It is 
the only readily available SOurce of wa.ter to the high 
.country around Pine Hill. In connection with a reser­
voir excavated at t he saddle between Pine Hill and the 
Comrqonwealth Hill, such a race would be of great value. 

The ore-bodies on the eastern fall of the Dreadnought and 
Stebbins' Hills are not adapted to sluicing methods. Nor 
can water be conveniently introduced in quantity by way 
.of the high saddle connecting these hills with the ReDison 
Bell Hill. 

AD Y scheme for introducing water from the south over 
this saddle must involve very long race-cutting to a.void 
interference with present water-rights, and a high-level 
intake. The are can be more advantageously carried to 
the R ing River and concentrated there. 

The new discoveries of tin are near t he town site of 
Dundas are partly at a low level-on the banks of the 
Dundas rivulet, partly at a considerable elevation above 
t.his stream. The working of the higher ground has been 
seriously hampered by lack of water, which has been 
obtained from t he slopes of the Razorback ridge. H ere a 
,,('ry cODo:;iderable leugth of race will be necessary to obtain 
a larger supply, and the work will not be of much use 
unless there is a larger excavation made for a reservoir . 

Powtr.- Up to the present practically no advantage has 
been taken of the configuration of the district in order to 
obta.in a supply of wa.ter a.t a high pressure for t he pur­
poses of either sluicing or motive-power. 

The Argent River possesses a bed which is fa.r from graded; 
;a.nd offers special facilities for the development of a power 

• Vide inf"a, p. cxni. 
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scheme. From the "fopographical map it may be seen that 
,the river-bed rises very rapidly betweeI;l the Argent Tun­
llel and .the eastern extremity of Serpentine Hill. More­
(iver) at the latter spot the gorge narroWS remarkably 
between two spurs, and a.bove this dam-site there is flat 
country on both sides of the river. A capacious reservoir 
may be erected here, and the upper waters of the Argent 
River temporarily stored. 

Lower down the Argent River a considerable fall is 
Gbtainable, hut it cannot be turned to account with such 
advantage. Moreover, there seems to be no satisfactory 
rEservoir sites available. 

The Ring River, also, has a. !:oteep gradient in that pm> 
tioD which came under my examination. Between 8ta..r 
Creek and a point about a mile further up stream there 
i:i a difference of level of 200 feet. Thence the grade is 
gradual to Ringville. This section of the river will be of 
great service 00 those companies which decide to treat their 
ore at the low level. 

The only other water-channel which may be considered as 
a source of power is the Dalcoath Creek. Many portions. 
of its bed are very steep, and at two points there are: 
notable falls. . 

The upper of these is situated just above the junction. 
of the Gormanston and Penzance Creeks with the main 
stream. Some short distance a.bove this place a dam could 
be built, by which a fair quantity of water might be. 
impounded. 

The other falls are situated immediately above the 
workings in Section 496-M. The amount of the drop is 
about 90 feet, and at this point some use has been made . 
of a portion of the power available. Mr. A. Kemp has a. . 
pipe-line carrying the water to the bed of the creek in which 
hi s workings are situa.ted. 

IV.- GENERAL GEOLOGY. 

(1)-Tp.3 ROCK TYPES REPRESENTED IN THE NORTH 

DUNDA S Fn:LD. 

A.- THB IGNEOUS ROCKS. 

The igneous roc}cs which are represented in the field fall 
naturally into four separate groups, which are bere con~ 
6idered apart. 
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(I)-The Porphyroid Group. 
This large group of massive and schistose porphyries is 

much more abundantly represented in the area which 
lies a few miles to t he east and north-east of the area 
mapped. A few outlying jsolated occurrences were met 
with at North Dundas. 

The areas covered a-re small, and the importance of the 
series, from the economic standpoint, is small also. 

These occurrences, however, serve to confirm the observa­
tions of the writer in the Mt. Farrell field with rega.rd to 
the conditions under which solidifica.tion has taken place.* 
Moreo ver, it lS important to dist,inguish clearly between 
these older porphyroids and t he latter intrusions of a more 
acidic type- the quartz porphyry dykes which are genetic­
ally connected with the occurrenoes of tin ore on the field. 

There are both intrusive and effusive types present at 
North Dundas, as at Mt. Farrell, but no plutonic repre­
sentat.ives were met with. 

In the north-western' corner of Section 1273-M there is 
a very small outcrop. Tha rock is of a dark greenish-grey 
tint, and when weathered has a brown crust. Abundant 
quartz phenocrysts a.re distinguishable to the unassisted 
eye. The J'ock is obviously much more decomposed than 
any of the mas96S of quartz-porphyry described below. ..lts 
eolour is darker tha.n the average porphyroid, and the 
cc.nst,ituent minerals less ea&ily distinguishable . 
. : Microscopically it is seen to consist of a thoroughly 
chloritized ground-mass, in which are set altered pheno­
crysts of quartz and felspar. The quartz is without crystal 
outlines, a.nd is deeply embayed hr the corrosive action of 
the magma. The felspars are idlOmorphic, and are sur­
rounded in some cases by aureoles pf micropegmatite. All 

. the felspathic material is completely replaced by kaolin 
and chlorite, a.nd no extinction angles could possibly be 
measured. Ilmenite, now converted into leucoxene, is 
abunda.nt, Some veins, filled by silica and of secondary 
origin, penetra.te the rock. 

A very similar type is present in the la.rger mass 
which lies mostly within the boundaries of Section 2212-)1. 
The chief difference noticeable between this rock and that 
.described above is the l&<lk of quartz. The felspars and 
leucoXene a.re in this rock the notable minerals. Qua.rtz is 
.paradic and poorly developed. Nevertheless, the general 

•. Geol. Sury. ~ulletiD No.3. <I The Mo unt Farrell Mining Fie1d," 1908, 
pp.I1-17. 
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characteJ,.· is identical, and decomposition has produced 
the same kind of a.ltera.tion. . 

The two rocks are closely related in origin, and t}le mere 
difference between the quartz contents is of no grea.t 
moment. In other places* the gradual passage from 
quartz porphyry to quaru-Iree lel.par porphyry has been 
noticed. 

Both the masses which ha.ve been mentioned belong to 
that portion of the ign('olls magma. whicp. has forced its 
)',ay through the slates, i.e., they are intrusive rocks. 
Whether any conta.ct metamorphic effects were developed 
~t their borders is not now discernible, since the exposures 
are so greatly weathered. 
t, The other rock·mass included in this group is entirely 
.different in appearance and structure. It crosses the 
Penzance track from Section 1178·M to Section 774-M. To 
the unassisted eye it is a dark compact rock, which is 
noticeably different from the slate in which it occurs. The 
weathered surface is clean and haJ;'d, while. the surrounding 
s!ate is converted to kaolin. The only mineral which can 
be distinguished in it is quartz, in the form of irregular 
glassy bleb3. In thin section the t.rue character is apparent. 
The rock is at first sight a porphyry, since there appears 
'to be a ground-mass studded with phenocrysts. But the 
larger crysta.ls have not crystallized in their present posi­
ticns, nor are they idiomorphic. The most notable feature 
revealed by the microscope is the presence of numerous 
rounded fragments of an igneoUJ> r ock constituted of glass, 
in which are set numerous microlites possessing a straight 
.extinction. 

These rock fragment6, together with the fragment6 of 
quartz and oligoclase felspar, are set in a sericite-chlorite 
aggregate, 

The whole mass consti~ute& a consolidated tuff, to which 
the term < clastoporphyroid . may be given. t There is no 
doubt whatever ,but that this particular rock must have 
been formed during the period of sedimentation of the 
the Dundas slate. series. 

That is to say, the porphyroid intrusion was contem­
poraneous with portion of the period of sedimentation, and 
later than another portion of that period, inasmuch afl 
beth intru8ive a.nd effus ive types are represented. 

This evidence is of va.lue in establishing firmly the age 
0.£ the porphyro.id group, .and in confirming the observa.-

• Ibidem" p. II. t Ibidem, ~. 17 • 
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tiout'- recently made by Mr. Twelvetrees In t be Leven 
Gorge,* and by the writer at Mt. Farrell. 

The period of this intrusion is to be referred to tha.t 
which preceded the deposition of the Gordon River 
limestone, au.d until further evidence is available should 
be termed Cambro·Ordovician. 

(2)-Th< B,wc Group. 
The most important, in the ma.tter of bulk, of the 

igneous rock groups present in the North Dundas tinfield 
i '3 also the most variable. The ODe constant character is­
that of the unifonnly low percentage of silica. and the 
predominance of the ferro-magnesian constituents. 

Although isola.ted masses, which are to be referred to 
this group, may consist of only one rock-type, in other 
cases (especially in the larger outcrops) there are a num­
ber of different rock-types represented in the onc geological 
unit. 

Thb variability of type is due either to the relative 
illcrease or decrease of felspar, olivine, orthorhombic, or 
monoclinic pyroxenes, or to the effect of secondary pro­
cesses by which the original types have become consider­
ably modified. No hard and fast lines can be drawn 
hetwe-en t he types, yet it is convenient to look upon them 
here as-

(a) Gabbros and no rites, the modifications of which 
are gabbro-amphibolite and saussurite norite~ 

(b) Pyroxenites and peridotites from which the ser­
pen tines ha.ve been derived. 

(a) The Gabbro Group. - The gabbro propel' is seen in 
its freshest form a.t the south-eastern corner of Section 
3!{70-101, near the junction of Da.lcoath (''reek with the Ring 
River. The rock is coarse in grain and remarkable, even 
b the unaided eye, for the development of large areas (up 
to three-quarters of an inch in diameter) of the ferro-mag­
uesian constituent as a. continuous crystalline growth 
about the other minerals. 

From the mode of occurrence the exposures here seem 
t) be the upper limits of a. deep-seated mass, the exact sbape 
of which is not discernible. The work of the denuda.tion 
of the overlying slate has not reached a further stage than 
that necessary to barely uncover the uppermost portions 
of the intrusion. t 

• Geol . Sun. Eu11etln No.5," Gunn'. Plai1l !!, ."Ima. am1 Other Mllling_ 
Plelds, ~orth-Wellt Cc:aat," lflOQ. 

t See Plak Ill. 
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Microscopically, the rock does not prove as fresh as it. 
.appears. The texLure is holocrystalhne and coarse. and 
-there is a marked poikilitic growth of diallage about the 
felspars. The latter are all clouded by kaolin, and the 
-elt.tinction angles are not recognizable. There are both 
orthorhombic and monoclinic pyroxenes present. Of these, 
the earlier crystals are orthorhombic, and are either par· 
:tially or wholly surrounded by the larger areas of dial1age. 

The orthorhombic forms are much altered, and for the 
most part are represented by areas of serpent ine and 
uralitic hornblende. This is the case even when there is a. 
-complete envelope of unaltered diallage surrounding the 
..crystals. The serpentine is faintly tinted green, and the 
sooonda"ry amphibole pale yellow to light bluish green. 
Brown biotite is also present. 

Of the iroll ores, ilmenite in patches, which show the 
.cha.racteristic parti:d decomposition into leucoxene, is 
abundant. 

This same type of r ock is found in the area whicb 
occupies the western portion of the crown of Common­
wealth Hill . I t a.lso constitutes the southern portion of 
the dyke which crosses the Argent River, and is cut several 
times by the Montana Company's water-race. The north­
-ern extremity of the dyke is constituted of a finely-grained 
rock which is, in all but texture, similar to that described. 

Otber portions of the basic masses are very similar to 
the gabbro described above, notably the area lying to the 
west of the Emu Bay Railway-line, near the Melba Flai, 
the area lying to the north-west of Section 453-M, and the 
r..rea between Pine Hill and the Confidence Saddle. 

The monoclinic pyroxene is not so well developed as in 
the exposure near the Ring River and Dalcoath Creek, 
and the rocks are strictly Dorites, rather than gabbros. 
Yet they are to be regarded as part of the gabbro family. 

Modifications of t hese rocks are formed by the further 
progress of t he alteration of the pyroxenes into amplllbole. 
In the rock described above, this process was in its incipi­
ent stages. In other ca.ses the a.lteration has been so com­
plete as to produce a rock which may best be termed a­
li gabbro-amphibolite." 

An excellent example of this rock is the mass which 
constitutes a broad dyke-like intrusion along the course 
of Dead Man's Creek. The a.Iteration from a gabbro is best 
marked at the point where the Government track crosses 
the intrusion. The character is not outwardly altered in 
the least degree, and the paramorphic change from pyrox. 
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ene into amphibole iii only to be determined with the assist­
ance of t he microscope. 

The hornblende occurs in two forms. The massive crys­
tal plates are coloured green to greenish yellow. The­
smaller scales and tufts appear bluish green, green, or 
greenish yellow, according to the direction in which the­
light t raverses t he crystals. 

In several cases it is possible' to find the centres of 
large plate.; unaltered diallage, while the outer portions are 
ccmpletely converted into massiva hornblende. \Vhen the­
orthorhombic pyroxene has been replaced by hornblende 
the character of the unaltered mineral is indIcated by the 
existence of the numerous inclusions which are so character­
istic of brOllzite. The diallage of t hese rocks appears to· 
be free from such inclusions. 

The more fibrous forms of amphibole are associated with 
almost colourless chlorite and epidote. 

Tho feispars are almost completely replaced by the min-
eral aggrega.te termed saussurite. Ilmenite, with ita 
usual decomposition product, leucoxene, is abundant. 

Near the Emu Bay Railway line, and about a quarter of 
a mile south of the Argent Tunnel, there is a type which 
appears different from any of those described, as it pos­
csses a high proportion of a pale-coloui'ed constituent, 
which is the more noticeable on account of the coarseness 
of grain. 

Microscopically, t he r ock proves to be a saussurite-norite­
rather t han a sa.ussurite-gabbro, since the orthorhombic 
pyroxenes are largely in excess over the monoclinic, 

The distribution of t he ferro-magnesian constituents and 
the saussurite aggregate indicates that t he former were 
later in the order of crystall ization . The pyroxenes are· 
very fresh in this rock. 

There is yet a.nother rock type which seems to belong 
t') this group, The area covered by it is large, for it 
extends from the Gormanston Creek right over t he hig~ 
spur lying to the eastward and acros.~ t he Ring River. 

Macroscopica.lly t he rock has the appearance of a diabase, 
on which a limonite-stained crust is produced by weather­
ing. Its mode of occurrence is not readily determined on 
account of t he vegetable cover and the poverty of outcrops. 

As far as could be ascertained it forms t he outer frin ge­
and mo.;t easterly extremity of the ga.bbro proper. 

In thin section the rock is seen to differ considerably­
from the gabbro, both in mineral constitution and struc­
tUre. 

,: 
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The structure resembles that of some of the finer-grained 
d;abases of Tasmania, but the constituent minerals are 
amphibole, plagioclase (with high extinction angles), and 
abundant interstitia] quartz. 

The felspars are partly enclosed in the hornblende. The 
latter is markedly devoid of crysta.l boundaries, and has 
every appearance of being secondary. It is strongly 
pleochroic. the tints assumed being greeo, bluish-green, 
and greenish-yenow. The quartz contains numerous acicu­
lar inclusions, which have an oblique extinction, hut the 
exact character of which could not be ascertained. 

Epidote is present in scattered grains, and as the filling 
of cracks. Magnetite is abundant in the fann of equidi­
mensional grains. 

The reasons for classifying this apparently more acidic 
type with the ga.bbros are based on the signs of secondary 
processes (notably that of the paramorphism of some pyrox· 
(;ne into hornblende) and t.he close associa.tion in the field 
with the normal members of the gabbro group. 

The rock closely resembles that obtained from the \Vhyte 
River Mine, where, too, it is associated with a member of 
the basic series- serpentine. 

The relation of this rock to the other members of the 
group is discussed below. 

(b) TAl!. Pyroxenite, and Peri(Zotitt'8.-With the pro­
gressive decrease of the felspathic constituent the gabbros 
become rocks consisting only of ferro-magnesian minerals. 
Those in which only pyroxenes are present are termed 
pyroxenites, and where olivine occurs they are called peri. 
dotites. 

A notable development of the pyroxenite facies is pres-­
ent near the south end of the Argent Tunnel, on E-erpen· 
tine Hill. 

In some specimens a few sporadic patches' of an opaque 
mineral, resulting from the alteration of the felspathic con­
stituent, remain, and mark the p&S8&ge between these rocks 
and the norites. The rocks possess the characteristic 
bronze-like lustre which results from the high proportion of 
t.he orthorhom bic pyroxene present. 

Microscopically the types represented are seen to be 
either websterites or bronzitites, according as they consist 
of both bronzite and diallage or bronzite a.lone. 

The websterite varieties show the usual phenomena. 
regarding the relative rate of weathering of the two pyrox­
enes; the diallage remaining almost entirely fresh, while 
the bronzite is converted into bastite and serpentine. This 
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latter change may have been the cause which led to the 
distortion of some of the crystals of diallage, and the frae· 
tUfe and dislocation of the crystals of chromite; for the 
passage into the hydrous condItion would be accompanied 
by an increase of bulk. Numerous cracks filled with ser­
pentine occur, and there is often relative displacement of 
the walls of the cracks. 

The pyroxenes are often intergrown with one another, 
but diallage is frequently wholly enclosed in the brODzite. 
This order of crystallization, therefore, differs from that 
observed in the gabbros described above. 

There a.re llumerous granules of chromite scattered 
through these pyroxenite.. Most of them are wholly 
enclosed in the brODzite, but a few crystals of chrornite 
have a. serpentinous core. This would appear to be due 
to the alteration of enclosed crystals of olivine or pyrox­
enes within the chromite. 

Intermediate between these pyroxenite rocks and the 
serpcntines, which show no t race of the original constituent 
minerals, there are varieties which exhibit a markedly 
banded structure. 

There are few signs of the banding on freshly broken 
surfaces, but the weathered faces of the rock show bands 
in which Jarge crystals of altered pyroxene (from one 
quarter up to three-quarters of an inch in diameter) are 
studded in a homogenous mass of serpentine, alternating 
with bands quite devoid of these larger crystals. In 
other varieties the banding is shown by differences in the 
number and size of the pyroxene crystals or the propor­
tion of these crystals present in the successive zones. 

These phenomena are exhibited by a portion of the basic 
mass outcropping at the southern end of the Argent Tun­
nel. The best development of the banding, however, occurs 
a.t the northern extremity of the mass extending from 
Dundas towards the M~lba Flat. 

With microscopic assistance little more information can 
be gathered. The nature of the serpentine, which . forms, 
as it were, a groundmas9 with respect to the defined crys­
tals of pyroxene, is not to be definitely determined. 

The original mineraJ, which is now converted to ser­
pentine, may have been olivine, in which case the rock 
would be a. serpentinized bartzburgite; or it may have been 
pyroxene. The bastite-serpentine which replaces the large 
crystals of orthorhombic pyroxenes has retained its char­
acteristic structure, and the crystal outlines are fairly well 
defined. Hence it would appea~ that the other serpentine 

..' 
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results from the hydration of some different mineraL 
Chromite crystals are a.bundant, and much -fine-grained 
magnetite of secondary origin is present in the serpentine. 

The bandi.ng of these rocks seems to the writer to be due, 
in all probability. to fractional crysta.llization. It was 

. not possible to gather any data. which might serve to sup­
port this hypothesis. Yet the variaticns a.ppear to be due, 
not so much to vade-tions in the comp')sition of the magma, 
as to variations in the physical conditions under which 
sdidificatioll has proceeded. 

The rocks, which certainly appear to have been peri­
dotites before their conversion into serpentine, are closely 
associated in the field with those just described. In colour 
thoy are usually dark green on freshly broken surfaces, like 
the varieties carrying the bastite crystals. They differ in 
being homogenous and massive, or in appearing schistose. 
This latter phenomenon is due apparently to the expansion 
of the rock as hydration has proceeded. Wavy parting 
planes with smoothly polished surfaces of serpentine are 
frequent. The only mineral other than serpentine to be 
detected with the unaided eye is chromite. 

This type is visible in the railway-cutting at the south 
6nd of the Argent Tunnel, on the Confidence Track, to the 
south-east of Pine Hill, and at Dundas: 

Microscopica.lly the rock is seen to be constituted of 
serpentine for the most part. A little pale chlorite is 
present in tufted aggregates. Crystals of chromite are 
prominent, and much magnetite dust, resulting from the 
process of serpentinization, is present. 

In many cases there are a number of small grey specks 
in the serpentine, which are secn in thin section to be small 
aggregates of calcite and dolomite. 

The serpentine is usually dark in colour, but at one point 
on the North Dundas-road, close to the Melba. Flat, the yel­
low translucent vr..riety occurs. 

It is reported that the peach-blossom-coloured chlorite 
mineral kammererite is present in the serpentine near the 
Argent Tunnel. I did not observe any at this place, hut 
found it abundant near the Adelaide Mine in Dundas, a 
little to the southward of the area mapped, but within the 
boundaries of the same mass of serpentine as that shown on 
t he geological map. 

The kiimmererite occurs irregularly distributed through 
the serpentine, and is built up of a number of scales with 
a. pearly lustre. 



b;ii 

. In thin section it is seen to form tufted a.ggregates, and 
in many cases the tufts are disposed radially about nuclei 
of chromite. 

Reviewing the basic group as a whole the c.haracteristic 
features are the variability of the different types and the 
close interassocia.tion of different types in the field. Varia­
tions are most commonly caused by differences in mineral 
composition, but are also marked by changes of texture, 
while the mineral components remain the same. 

The intrusion was in a lmost all instances unaccompanied 
by any great shattering of the surrounding rock. Only one 
well-marked dyke was detected. 

The contact meta.morphic effects produced were very 
slight, being restricted to a slight silicification of the slate. 
This can be seen at the southern entrance of the Argent 
Tunnel. 

One noticeable point about the intrusion is the variable, 
height above present sea-level at which the exposures of 
portions of the basic mass are to be found. For instance, 
there is gabbro at the top of the Commonwealth Hill, and 
a similar type exists near the junction of the Ring River 
and Dalcoath Creek. In the latter case the surface of the 
igneous rock is barely exposed. In the former case there 
has already been some loss of material through denuda­
tion, so that the present height may be considerably lower 
than at an earlier stage in the erosion cycle. 

Between the two outcrops there is a difference in alti­
tude of 1300 feet. The difference may be due in part t o 
subsequent warping of the crust, but when other outcrops 
are taken intG account beside the two cited, it becomes 
apparent that the upper surface of the original intrusion 
must have been an extremely irregular one; and the irregu­
larities have been reduced rather than accentuated by the 
progress of den udaliion. The several exposures of the 
basic rocks must necessarily be regarded as possessing COD­

tinuity in depth; and the slate of t he greater portion d 
Ule field is therefore resting upon an igneous foundation , 
the upper portions of which are exposed at the surface here 
a·nd there. 
. There are considerabl~ developments here and there of 
Iron ores in connection with the serpentines. These are 
due to the progress of weathering, and are mentioned again 
below.* , 

• Vide illfra" p. cxvi. 



Ixii; 

(a)-The Acidic GroILp. 
The acidic igneous rocks which are represented a.t North 

Dundas are hardly so varied as the basic; yet if a. wide 
view be taken of the limits which may be allowed for the 
definition of an " igneous rock II there is a considera.ble 
variety of types represented. It would t hus be found tl:l~t, 
not only are t here the types of rocks which are usually 
found as dykes, but t here are, in addItion, mineral aggre­
gates which are usually regarded as vein-stuff rather than 
as the typical products of consolidation of an igneous 
magma. The difficulty arises from the absolute impossi­
bility of distinguish;ng between a 'vein and a dyke in such 
cases as those under discussion. 

H ere, however, only the types which are more usually 
regarded as dyke-rocks are considered, and t he varieties 
which have not hitherto become quite familiar 'as dyke· 
rocks are left over for discussion in t he chapter on the 
economic geology of the district, 

The typical dyke-rock, which is derived from a granitic 
magma, is termed a. " granite-porphyry," and it is this rock 
which is the principal representative of the acidic group in 
the t infiel d of North Dundas, The most typical development 
of the rock, and that which is most free from subsequent 
alteration, is to be found on the northern slopes of the 
high saddle between Commonwealth Hill and Pine Hill. 

It is essentially a porphyritic rock, in which the pheno­
crysts consist of quartz, felspar, muscovite, and biotite, 
while the groundmass is a crystalline mixture of quartz 
and felspar. The mica crystals are less prominent than 
those of quartz or felspar. The idiomorphism of the quartz 
can easily be detected in weathered specimens without 
p: icroscopic aid. 

In thin sections it became apparent that the groundmass 
varies considerably in grain. In a few cases it is micr~ 
granitic, but more usually , it is cryptocrystalline, and t he 
rock assumes the ha.bit of a quartz porphyry. 

Tbe long dykes which bave been cbarted on the geo­
logical map herewith are almost wholly constituted of this 
quartz porphyry facies of the granite porpbyry. It is only 
Dear the larger exposures of th.:! acidic mass tha.t the typi­
ca.l granite porphyry ha.bit predominates. 

The felspars are in all cases a.ltered to some degree. 
Orthoclase, in the form of ca.rlsbad twins, can still be recog­
nized , and in addition to it there are crystals with the out-. 
lines of felspars, but completely converted into pinite. 
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The difference between these and tha orthoclase suggests 
that they were origi!lally plagioclase. 

The biotite crystals are chloritized; muscovite is not 
abundant. 

Besides t,hase constituents there is often a certain amount 
of tourmaline present, as well as fluorite, sericite, cassiter­
ite, and pyrite, in various portions of the dykes. These 
minerals, however, must be regarded as of secondary rather 
than primary origin, and the changes effected in the rock 
by the lode-forming processes are dealt with below. * 

The granite porphyry (and the quartz porphyry facies 
thereof) must be very closely connected with some narrow 
dykes of pegmatite on Pine Hill. These were not observed 
in situ on aC(;Ollnt of the cover of the talus of quartz por­
phyry which conceals the bedrock in that area. 

There are a fair number of fragments among the Lalus 
of these narrow dykes, the constltuents of which are quartz 
and felspar in crystallir..e intergrowth. The longer axes 
of the crystals stretch transversely across these dykes from 
wall to wall (the dykes or veins are up to 4 inches in 
width). 

The other closely connected dykes of quartz-tourmaline 
rock are treated of in connection with the economic 
geology. 

The distribution of these rocks through the tinfi;JLi u: 
not very regular. 

The central area from which the main dykes radiate IS 

situated a little to the north of the :lopex of Pine Hill. 
The longest dyke crosses over the ReniEOll Bell Hill 

almost at its highest point, and can be traced to a point 
in the creek near the north-eastern corner of Section 
2765-M. Here it bec')mes lost to sight, but an entirely simi­
lar dyke-rock is visible in the creek bed near the northern 
boundary of Section 3240-M. This outcrop may be con­
nected with the other, or again it may be a faulted portion 
of the other large dyke. 

There is a shorter dyke crossing the southern bound'll y of 
the Montana Company's Section No. 1342-M, near the 
scuth-eastern corner. It can be traced from the creek 
through the stripped ground in 1963-i\1, but not beyond 
that point. However, the similar rock found alongside 
the pyritic cassiterite lode in Dead Man's Creek is very 
probably a continuation of the same dyke, or at least con­
nected with it. 

" rid,' i'~fra, p . xcviii. 

< 



lxv 

The third m~in dyke runs in a direction about S. 350 E . 
from Pine RiB, and caD be seen at a number of points 
along the track which lies immediately below the North­
East Dundas Tramway, but appears to die out before Great 
Northern Creek is reached. 

The dip oi all of these dykes cannot be ascertained for 
want of t he necessary sections. The longest one would 
not, however J appea.r to depart widely from the vertical 
position, since there are no notable deflections introduced 
by variations in the topography. 

The direction of these dykes varies between 280 and 450 

west of north . 
On the nerthern slopes of Pi.Lle Hill- the locality whence 

these dykes radia.te-there is a more complicated system of 
intrusions. Here the talus formed by the disintegration of 
the TC!ck concea ls t he dip. But the workings, especially 
t hose on the eastern bank of Penzance Creek, prove that 
there is a dip in a. south-easterly direction. The strike is 
vrtriable and hard to determine, as there appears to be 
several intrusions connected with each other. One main 
dyke which runs down the spur strikes in a N.E.-S. \V. 
direction. 

This ~tructural feature is the more noticeable on account 
of the resemblance offered to t he structure of some of the 
lodes themselves in the district. The lode system on the 
boundary between Sections 271-M and 5101-93M exhibits 
entirely similar strqctural characters to the system of 
dykes in the vicinity of P enzance Creek. The longest 
dykes runs nol'th-west, a.nd is more 01' less vertical, and 
joins almost at right angles with a stouter dyke dipping 
to t he south-east. If we compare with this the structure of 
the lode system described below* the resemblance is extra.­
C'rdinarily marked. 

(4)- The Diabase Dy" '. 
The remaining igneous rock-type present in the field is 

quite distinct from any of those mentioned above, and also 
younger than any of the other igneous rocks. 

Three main outcrops are shown on the geological map, 
'and it is more than probable that all three are one an j 
the same dyke. In the centre of the field the main out­
crop can be traced almost without a break from the 0:11 
slope to the east of Dalcoath Creek to the junction of the 

• Vid~ inf1'a, p. eli. 
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Dalcoath and Gormanston Creeks. Thence it can be tn, ~ J 
~without serious gaps through the battery site of t he 
Boulder Mine to a point near the centre of the Montana. 
Company's section. Here it disappears, to be seen again 
on the westarn slope of the Dreadnought Hill. Although 
jt apparently died out at this spot, it reappears on the 
northern side of the button-grass plain, not far from the 
north-western corner of Section 3621·M. 

The typical specimens from this dyke have a greenish­
grey colour, and the cryptocrystalline groundmass carries 
soft black phenocrysts of biotite. 

The rock is fairly fresh in most places, but near the 
Boulder Company's battery it has ,veathel'ed into a soft 
condition, and exhibits spheroidal structure. 

At the point where the dyke is crossed by the Govern* 
ment track in t he Montana section, the texture is much 
finer, and the dark phenocrysts of biotite a rc not vislble. 

The n ormal type when microscoplc&lly examined exhibits 
a texture resembling that of other Tasmanian diabases, 
which are found in dyke form. The main portion of the 
rock is constituted of a felted aggregate of plagioclase and 
augite. There is a fair proportion of residual glass. The 
augite crystals in some cases partly enclose the felspars, 
but the typical ophitic structure of our diabases is absent. 

The phenocrysts are a strongly pleochroic biotite (green 
to yellow), and a mineral which was probably felspar, but 
now is replaced by the secondary aggregate known as pinite. 

The fin er*grained variety also contains residual glass, and 
a felted aggregate of augite and plagioclase in the base. 
nut the felspars are in an embryonic stage of development 
in the groundmass. 

The phenocrysts in this variety are felspars, converted 
into pinite as in the coarser roek, and olivine. A little 
pyrite is present here and there. 

The rock, as a whole, presents characters most closely 
resembling those of the dykes of diabase found in various 
parts of the island . 

. It is, therefore, presumably of Upper Mesozoic age, if. 
we may regard it as a portion of the diabase, which covers 
a large area in Tasmania. The nearest outcrops of the 
massive form of the diabase are at Mt. Dundas, where it 
forms the capping of the mount ; and in the area 
lying to the north*east of Mt. Heemskir'k. 
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(5)- 'Phe Sequence mul R elationships 0/ the Igneous 
Rocks. 

The four main groups of igneous rocks thus described as 
occurring in this one field attained their respective posi. 
iions in the order in which they ha.ve been described, but 
t he intervals between the periods of invasion were very 
unequal. 

After the Cambro-Ordovician eruption of the porphyroid, 
with both intrusive and effusive phases, there was an 
absence of igneous activity until the close of the Silurian 
period, or perhaps even some portions of the Devonian. 

At this period the basic rocks were erupted, and the 
,acidic ones followed closely upon them. The relation 
between t hese two groups requires special investigation, on 
account of the gn~at importance of both when consid,ue:l 
from the economic aspect. 

It is now known that in several different localities in 
Tasmanja t he outcrops of granite, granite porphyry, quartz 
-porphyry, or aplite, are accompanied by a fring~ of basic or 
ultra-basic types--gabbro, pyroxenite, norite, peridotite, or 
derivative serpentiues. 

The granite massif of Mt. Heemskirk has two such mar­
ginal developments of basic material- one at Trial Har­
bour, and the other a little further to the north-east, in the 
'Comstock district. 

The granitic area of the Meredith Range shows a 
development of serpentine at its south-eastern extrem­
ity. To the northward, at the Magnet Range, and in the 
H eazlewood district, the basic types are well developed , 

In the North Dundas tinfield t he geological map here­
with shows that the same two rock groups are present; 
but here the basic types cover a much larger area t han the 
acidic ones which penetrate them. 

Elsewhere in the island, also, the same association has 
been observed. At Anderson's Creek, near Beaconsfield, 
rocks wth granitic affinities have been observed to be 
intrusive into the serpentine.* Mr. Twelvetrees draws 
attention to the fact, and suggests magmatic differentia­
tion as t he cause of the ju xtapositioD of acid and basic 
types. t 

Where any differences in age between the members of 
the acidic and basic groups have been definitely deter-

• 'v. H. 'l' ..... elvetl'ees, " Repol't on the Mium'al R~.~ul·ces of the ni;;.tl'l cts 
of Beaconsfield alld :;alillbul'Y," I!)03, p[I. 7-9. 

t IlJidellt, p, 54. 
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mined the acidic rocks are the younger. The localities (ill! 
ac'i.dition to that of Pine Hill, North Dundas) in which the­
rocks derived from a granite magma have been observed 
to penetrate the serpentines and gabbros are Trial Harbour 
and Anderson's Creek. 

Yet no case has yet been recorded in which the acidic­
ruck that penetrates the basic types is itself a typical 
plutonic type. On the other hand the dyke-rocks of gran­
itic origin have been observed cutting through the ser­
pentine. 

Now, it is known that a granitic mass is itself often 
traversed by dykes of acidic composition, viz., by granite 
porphyries and aplites. 

The intersection, therefore, of the serpentine or other 
basic rock by an acidic dyke-rock does not prove that the­
basic rock is older than the accompanying granite. 

.. It remains to be stated that both acidic and basic groups 
exhibit within their own borders characters which, in th~ 
case of groups so closely associated in the field, cannot but 
suggest a common ol'igin, through the operation of the pro­
cesses of difierentiaticn. 

For, to take the acidic group first , it is recorded that the 
granite masses of Mt. H eemskirk and of the Heazlewood 
district are characterised by a more basic aureole. It is, 
of course, possible that the granite is younger, and that 
during its intrusion a certain proportion of the basic rocks 
now occurring at the margin of the granite has been assim­
ilated, with the production of a rock of intermediate char­
acter. But no evidence of t his granitic intrusion has yet 
been adduced. 

The characters of t h e several rock-masses which occur 
at Anderson 's Creek, a;nd which are thought to have been 
derived from a granitic magma, are strikingly peculiar. 
These rocks seem to be products of the crystallization of 
several sub-magmas rather t.han the consolidation products. 
of a single undifferentiated magma. 

Further, the process of differentiation in the case of the 
acidic rocks has not ceased with the extrusion of the normal 
dyke-rocks. but has continued until a quartz-tourmaline 
reck has been produced . These phenomena are presented 
by the acidic rocks ,,,hich occur both at Heemskirk* and 
at Pine Hill t, North Dundas . 

• G. A. Waller," Report on thf' Tin_ore lJeposits or Mount Heemskirk," 
190~, pp. 5-8. 

t Vide il~fra. p. xci. 
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The c()mplex character of the group of basic rocks is well 
marked at each l.ocality, where large exposures are to he 
found. The group invariably includes several types which 
are distinct from each other. Yet types of intermediate 
character exist to mark the inter.relationship. 

Microscopic examination affords more sa.tisfactory evi· 
denee than does macroscopic. Yet even in the field the 
absence of defined boundaries between dissimilar rock types 
is noticeable, though the progress of serpentinization has in 
some cases masked the original character of the rocks. 

This differentiation is always visible over and above the 
minor variations of mineral character, which would seem 
to be due to fractional crystallization under varying physi­
cal conditions. 

Certa.in modifications of the gabbroid varieties have been 
effected by the conversion of the pyroxene into amphibole. 
Dut this alteration has nothing to do with the processes of 
differentiati')n. It is commonly effected by dynamic meta­
morphism. but in the present case there has been very 
little, if any, actual crustal deformation. In seeking for 
the cause of the transformation of the l'yroxene to horn­
blende, the writer has corne to the conclusion that the 
stresses have their origin within the rock-mass itself. It 
seems, therefore, that the explanation may possibly be 
found in the processes of alteration which have gradually 
converted considerable masses of basic igneous rocks into 
serpentine. This serpentinization would be a.ttended with 
a considerable increase in bulk, and the rocks associated 
with the serpentine would share in the small differential 
movements which occur within the basic mass. 

This explanation would account for the presence of the 
gabbro-amphibolite with the serpentine on the border~ of 
the granite areas, whatever be the relation of th·e granite 
to the basic types. 

The exposures on the Trial Harbour-road and at Dead 
Man's Creek, North Dundas, appear to the writer to prove 
conclusively that the ga.bbro-amphibolite belongs in origin 
to the basic group, and is only a secondary modification of 
the gabbro proper. 

In attributing, therefore, these phenomena to the opera­
tion of the process known as magmatic differentiation , the 
writer is influenced by the following considerations: -

(1) 

(2) 

The consta.nt recurrence of the association of 
acidic and basic types. 

The small difference in age between the two types. 
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(3) The fact that, where one type intersects the ather, 
the acidic is of later date. 

(4) The areas in which the rocks are found together 
contain undoubted evidence of some change in 
the composition of the magma at different 
stages during the process of solidification. 

All t hese signs point to the operation of some definite 
and regular process or processes along similar lines. Acei. 
dental groupings could not be expected to produce such 
uniformity of character in widely separated localities. 

The diabase which occurs in the dyke crossing t he centre 
of the field is not related to any of the other igneous rocks 
of the district. 

B. - THE SED IME NTARY ROCKS. 

There are several groups of sedimentary locks present in 
the North Dundas field, but only one of these forms a. 

.. consolidated rock-mass. 

( I)-The Dundas Slat es. 
The greater part of t be North Dundas tinfield consists. 

of slate, together with the coarser-grained sedimen ts-­
sa.ndstone, grit, and conglomerate. The whole are to be' 
considered as Olle series, and to them the term " Dundas 
slates" has been applied, since the typical rock-type is a.. 
slate. 

Lithologically there is a considerable variation in the­
series from point to point , but the slaty cleavage is prom­
inent in all varieties. 

The slates themselves are green or purple where fresh 
surfaces ca.n be examined, and all varieties weather to a 
brownish clay. 

The coarser and more siliceous varieties are variou s t ints. 
of brown, and weather white. 

The original bedding-planes can very often be seen , and 
the evidence, wh en collected together. is very conflicting. 
N o regular angle of dip or direction of st.rike can be 
assigned to the formation as a whole. 

It appears rather t hat the original bedding4 planes have 
been disturbed by t.he opera.tion of external forces irregu­
larly applied . Doubtless the great invasion of t h e igneous 
material has had much to do with the crumpling of the 
slates. But a still greawr ('ifect was produced at an earlier 
date by the crustal movements which must have preceded 
the main igneous invasion of basic and acidic material, 
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since these are free from all signs of dynamic meta­
morphism . 

The age of the slate series cannot be determined from the 
stratigraphical evidence of the Dundas field alone. There 
it can be shown that the slate is partly intnlded by the 
porphyroid, partly imbedded with the c1astoporphyroid; 
so that the time of the invasion of the porphyroid group 
coincided with part of the period of sedimentation. Beyond 
this nothing definite can be adduced to show either the 
lower or the upper limits of age. 

The floor upon which the slates were laid down is Dot 
visible in any part of the field. 

The next succeeding sediments above the slat e series are 
those of the old Pieman terraces, w bieh are post...:Mesozoic, 
since they cover the diabase dyke. 

Palreontological evidence concerning the age of the series 
has been obtained and recorded ill the proceedings of the 
Royal Society of Tasmania. * 

One of the localities whence the graptolites were obtained 
.. was examined, but no trace of the fossils was found on 

this occasion. 
The age of the formation, on the graptolite evidence, 

must be regarded as Early. Palreozoic, but no more can be 
deduced than this. 

However, if it be granted that the Dundas slates are 
part and parcel of the slates which are found in the gorge 
of the Leven River on the North Coast of Tasmania, we 
can arrive at a much closer approximation to the age of 
the series. The slates in the Leven Gorge are lithologic­
ally similar to those of Dundas, and are associated in the 
field with the intrusive and effusive members of the porphy­
roid family. Hence we may, in my opinion, with safety 
regard them as formed during the same period of sedi­
mentation as those round Dundas. Mr. Twelvetrees has 
recently obtained proofs of the age of the slates in the 
Leven Gorge, having found that t hey underlie the Ordo­
vician limestone of that district. t 

The Dundas slates may therefore be of Upper Cambrian 
or Lower Ordovician age, and until further evidence is 
available may be referred to as Cambro-Ordovician. 

Their exa.ct relaticlDship to the \Vest Coast conglomerate 
still remains to be determined 

• T: S. Hail," Evidence of Gl"tlptolites in Tasman ill," 1902. 

t Geol. SUI·V. Bulletin, No. f, . "Gulln's Plains, AIIllII, and other Mining 
Fields, NOl"lh-West.Coa~I.," won. 

IV 
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There arc cert.ain peculiarities which are noticeable in 
certain portions of the formation, and which are not char· 
aderistic of the series as a whole. 

The effect of the intrusion of the igneous rocks has been 
very slight. Th~re has been, of course, a shattering of the 
rock.rnass, and in some places new minerals have been 
developed. But no sign of a.ppreciable metamorphism of 
the sla.te by cont:.a.ct with the heated rocks was detected. 
The development of new minerale in the contact zone took 
place only along certain directions, which were proba.bly 
determined by physical conditions. The rock, as a whole, 
is not metamorphosed. 

Towards th~ southern limits of the area examined, and 
represented on t he map herewith, a. fresh feature is very 
noticea.ble. 1t is the development of very hard siliceous 
bars or zones in t he slate. 

No expression of opinion can be given as to the mode 
of formation of these dense cherty zones, which extend 
southwards beyond the township of Dundas. Detailed 
investigation is necessary in that area before t.heir signi­
ficance and origin can be determined. The ouly place 
where the cherty variety of slate occurs in situ in the area 
here dealt with is in the Section 1897 -M. 

E"ome of t he more siliceous bands in the slates exposed 
in the Emu Bay Railway cuttings near the R-enison Bell 
Mine show an impregnation by silica; but the quartzitic 
bands do not form any considerable proportion of the slate 
formation at this place. 

The coarse-grained sediments of the series are rather 
varied, and the origin of the several varieties is probably 
somewhat different. 

The grit and conglomerate in the Renison Bell le&se and 
its neighbourhood are typical aqueous sediments, and so 
too is that conglomerate near the Confidence Saddle. 

But the other occurrences, at Ringville and on the high 
ground between the Melba Flat and Dundas, are, at least 
in part, distinct. These are especially characterised by 
the angula.r shape of the larger fragments; that is, the 
rock partakes of the character of a breccia. 

There are always present some rounded or subangular 
fragments, so that this rock-type may be termed a brec­
ciated conglomerate. Two main varieties occur. In one 
the fragments are for the most part white, and the cement­
ing material black or dark grey. This is not so common 
as the variety which has a. prevalent greenish tint. 
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In all cases the fragments are very largely composed of 
silica.; and in the green rock the silica is nearly always 
tinted green or red. These fragments aTe sometimes of 
jasper or chalcedony, uut more often are of a cherty nature. 
Calcite is also present. . ... 

Microsgopically the rock proves to be an aggrega.te of 
fragments of chert, chalcedony, and an igneous rock, which 
seems to belong to the porphyroid group. The interstitial 
cement is also of complex composition, and contains frag. 
ments of quartz, felspar, and muscovite, together with cal­
cite, chlorite, and kaolin. 

The presence of the fragments of porphyroid and of 
felspar seems to suggest that there has been some contribu­
tion to the rock-mass by volcanic action. 

The chert may have been derived largely from the hard 
bands in the slate referred to above. 

This green brecciated conglomerate forms all the high­
level country examined between Dundas and the Melba 
Flat, save where denudation has laid bare the igneous 
intrusion of serpentine. 

The conglomerate i~ covered by no other formation, and 
its formation may have marked the close of the Cambro­
Ordovician period of sedimentat ion. 

Lithologically the rock is very similar to a conglomerate 
from the Dial Range. 

(2)--The Olde1' R iver Terrac es. 
The unconsolidated river gravels forming the dissected 

high-level terrace of the Pieman River have been partly 
dealt with above in the chapter Con the physiography of the 
l·egion.* 

The total depth attained by this extremely broad deposit 
of gravel is not known WIth certainty, but does not appear 
likely to prove considerable. Practically no work has been 
done to prove its thickness, and an estimate can only be 
formed where a creek has cut its way through on to the 
slate bottom. Moreover, the bottom over so broad an 
expanse cannot be expected to be regular. At no point in 
the area examined does it seem probable that a t hickness 
of 20 feet would be obtained, and in the great majority of 
cases the slate bottom is less than 6 feet from the sur­
face. 

The constituents of the gravel are mainly well-rourrded 
pebbles of quartz, quartzite, quartzitic schist, and porhy-

• Vide supra, p. sliv. 
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roid. These have evidently been derived mainly from the 
country lying to the eastward of that represented on the 
maps herewith. The many varieties of quartzose pebbles 
are derived from t he West Coast conglomerate, which is 
well developed in that region. 

In a.ddition to these constituents a few pebbles of the 
tcurmalinized quartz porphyry were recognized. 

In the lower portions of the gravel bed there is always 
:l, certain proportion of chromite present, a.nd with it fine 
flaky colours of gold, and in some places sporadic colours of 
iridosmine. 

Tin ore is present in small amount in every portion of 
t his gravel formation which was examined. 

The huge erratics on the northern side of the Huskisson 
River, formed of massive blocks of the \Vest Coast con­
glomerate and porphyroid lie embedded)n these gravels, 
and their presence has led the writer to regard the age of 
the formati on of the gravels as, approximately, Pleistocene. 

(3)- Tlie Recent A llll l'ial Deposits. 

The more recent deposits of alluvial malerial are very 
va.riable in composition, their constituents being usually 
.of local derivation. 

H owever, at the confluence of the Ring River with Dal­
coath Creek t here is a recent gravel, which very closely 
resembles that of the higher terra.ces. It has no doubt 
gathered the greater portion of its material from the dis­
sected terraces. 

There are a number of pebbles in this gravel which seem 
peculiar to the Ring River. They are of a much altered 
lava of basic composition, but the exact character of the 
rock cannot now be determined. It may be termed an 
amygdaloidal melaphyre. 

011 the westward border of the st rip of alluvial ground 
at the junction of the Ring River and Dalcoath Creek tbe 
constituent pebbles consist mainly of the characteristic 
r ocks of the Pine Hill area ; chiefly acidic igneous rocks 
carried down by the Gormansron and Penza nee Creeks. 

The recent gravel benches on the banks of t he Pieman 
River are of similar composition to the older high level 
gravels. 

The a.lluvial deposit of the Melba Flat carries an entirely 
different kind of material. The coarser fragments are not 
SfJ completely rounded, and are mainly formed of the brec­
ciated conglomerate mentioned above. 
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'Vith Jthem are some rounded boulders of serpentine, 
but t hese are not numerous, as the basic rocks seem to 
have disintegrated completely in almost all cases. 

There are many ~emi-rounded boulders of a quartz-epi­
dote lode-stuff. 

The bottom of the alluvial deposit, where visible t hrough 
sluicing operations, is serpentine. 

Much of t his alluvial material has been worked for gold 
and tin, but little now remains untouched in the upper 
p ertion of t he Melba Creek basin . 

(4)- The Quartz Porphyry Talus. 

On all the slopes of Pine Hill there is a dense cover 
of angular or subangular blocks of the acidic rock-mass. 
The blocks and smaller fragments have not moved far from 
their places of origin, and lie accumulated about t he out­
crops of massive quartz porphyry. 

The depth of this formation is extremely variable, 
being as much as 20 feet in places. The irregularities in 
depth are to be explained by the variation in tJ:1e depths of 
the gullies carved in the steep slopes of the hill. 

The various gulliQ.S on the northern slopes have been 
all filled, and even obliterated, by the gradual downhill 
c':eep of the talus, with the exception of Gormanston Creek 
and P enzance Creek, which have survived. 

The spur betwe(;D these creeks is for t he most part 
covered by t he talus, save in places which have been 
.stripped by mining operations. 

On the southern slopes of Pine Hill the talus has spread 
for some distance south of the Penzance boundary. 

The variations in the grain and the lack of sorting are 
characteristic Of a talus deposit t raversed by minor 
streams. 

Some portions of this talus have been worked for tin 
ore. 

(2)- THE GE NERAL SEQUENCE OF EVENTS LEA.DI NG TO 

THE" PRESENT GEOLOGICAL STRUCTURE. 

1. The Pirst Period of Sedimentat'ion.- The geological 
history of the field begins with the period of sedimentation 
which produced the members of the slate series. This 
period must needs have been that between Cambrian and 
the limestone epoch of Ordovician time. 

From observations made in other parts of the West Coast 
region of Tasmania, it may be inferred that these Cambro-
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Ordovician sediments were laid down upon a. Hoar of 
quartzite and quartz-mica schists of Pre-Cambrian age. 
The bedrock below the slate series is, however, not bet-e, 
visible. 

The upper members of the slate series seem to show a 
tendency to become coarser in grain, so tha.t we may infer 
t.hat during sedimentation the area was undergoing an 
uplift. The effect of this has been the covering of the 
infra-littoral by t he littoral deposits. 

2. The First Pet'iod of Igneous Z n'l.'a~iun.-During the 
18ter stages of t his sooimentation igneous activity became 
'\-cry pronounced. The intrusive types were forced between 
the beds already formed, and the fragmental types became 
interbedded with the sediments. From the succession of 
the slates above the horizon of the fragmental igneous rocks. 
we may mfer that the clastoporphyroids represent, in part 
a.t least, submarine tuffs consolidated by subsequent pres· 
sure, a.nd that the conditions of ~edimentation were similar 
both before and after the porphyroid eruption. 

The central area of the tinlield appears to have been 
situated near the western limits of the district invaded by 
the porphyroid. The central line of this great igneous. 
invasion lies a short distance to the eastward of the area 
mapped, and the members of the porphyroid group extend 
for ma...ty miles northwards and southwards. 

In the neighbourhood of Dundas the slates are capped 
with a brecciated conglomerate, which seems to have been 
formed partly by igneous, partly by aqueous, agency. 
Whether this brecciated conglomerate extended OVflr the 
district which lies to t he north of t he Melba Creek cannot 
now be determined. 

3. Th e. Folding 0/ the. R egion in Ordovicjan Timu.- The 
evidence gathered from several points on the West Coa~t 
indicates t hat the Cambro·Ordovician sediments were 
seriously affected by dynamic stresses between the time of 
their formation and that of the deposition of the Silurian 
sediment8. 

It is probably at this time that the slaty cleavage was 
developed in the Dundas slates; and possibly also the 
folds and fractures in the formation date from this period. 
Nevertheless, there has been far less deformation of the 
slates in the area. here considered than in other neighbour. 
ing districts. 

The period of crustal movement appears to have fol· 
iowed closely upon that of the porphyroid eruption ; and 
the district lying to the eastward of t hat under cOllsidera,..... 
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iio11 is a.pparently more seriously affected by the dynamIc 
stresses. 

4. The Second Period of I gn,eou8 Activity.-There are 
no rocks representative of the succeeding periods in the 
tin field until , ascending the ge.)logical column, we come 
to the Devonian. 

The great igneous complex of basic and acidic rocks is 
assigned to this period on evidence which has been fully 
stated by the writer elsewhere.* 

The texture and structure of these igneous rocks suggest 
the former presence of some considerable thickness of 
'superincumbent sediments, since removed by weathering 
agencies. 

The igneous material penetrated upwards into these 
-sediments, attaining a varying height in different localities. 

This was the period during which the tin ore was intro­
duced into its present ·position throughout the whole field. 
The fissures serving as loci for ore-deposition may possibly 
bave been created by the mechanical stresses accompanying 
the igneous invasion. 

The filling of the fissures with vein-matter has taken 
place during the latter stages of the period, since the 
igneous rocks themselves form the country enclosing some 
of the lodes. \v hether all the lode-filling was introduced 
at a later date than that of the consolidation of the young­
est member of this igneous group cannot yet be stated. 

5. The Invasion of the Diabase.- The single dyke of dia­
'base IDstde its appearance during the upper portion of the 
.Mesozoic era; It can be seen to cut through the ore­
deposit at one place on t he Boulder Company's northern 
sectioll, and it is covered by the older alluvial terrace 
-gravels. 

Little, if any, effect upon the geology of the district has 
been caused by this rock, which is now of sIl!all importance 
in the field. The upper portions have been completely 
removed by denudation, and there is nothing left to indi­
cate whether the vertical dyke was connected with any sills 
such as occur in other portions of the island. 

6. The Development of the old Pieman Rive1' Plain.­
A long cycle of erosion must have followed the events 
chronicled above. This cycle culminated in the develop­
ment of a broad plain of erosion at the northern end of the 
Held. The southern portion was suffering a continuous 

• Geol. Sun. Bulletin, No.3, ,: The l\Iount Farrell Mining Field," 
1908, pp. 37 and 38. 



Ixxviii 

dissection and degradation. Ultimately the grade of the 
o~der Pitlman River became so flat that the material 
brought into it by the tributary streams could not be car­
ried downwards to t he sea. Then the alluvial gravels were 
fcrmed. 

Towards the close of this period there was a contribution 
of very large boulders to the alluvial deposit by glacial 
agency. 

During the building up of the alluvial gravels 1 he 
st reams enteri ng the Pieman from the tin field carried in 
sta nniferous material, and distributed it far and wide 
through the gravels. 

Chromite and iridosmine were simultaneously brought 10 

by the streams which traversed the basic igneous rocks. 
Gold is also present, but its origin was DOt determillCu 
during the present visit t o the district. 

7. The {"plijt vj the R ,,{,inn.- The district, as a whole, 
has experienced an uplift after t,he formation of the allu­
vial deposit above mentioned. The rejuvenated rivers and 
streams have cut their way down once marc, and a larg~ 
portion of the a~luvial gravels have been removed by t he 
newly formed tributaries and by the River Picman itself. 

Th<:! uplift has not been one which consisted of aile 
simpJe movement, for t here are evidences of terraces along 
the banks of the Pieman River, which mark periods at 
which the base level of corrosion was attained by the river 
system. 

The principal river systems have, as a rule, cut down. 
their channels deeply into the surface, and t h e grade of 
these channels has for the most part prevented the accumu­
lation of recent rock-waste. 

V.- ECONOMIC GEOLOGY. 

(I)- THE GENERAL RELATIONSHIPS OF THE ORE-DE PO S IT S 

OF NORTH DUNDAS. 

Mention has been made on a previous page* of the geo­
graphical relationship of t he tinfield of North Dundas to 
the surrounding mining fields. The explanation of this 
relationship is given by the geology of these districts. 

"\Vitb regard to the comparison between this field and the 
other tinfields whch aTe nearest to it in position , the one 
feature common to all is the presence of the acidic 
igneous rocks in the immediate neighbourhood of the ores. 
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The country-rocks which form the walls of the lodes may 
be sedimentary rocks of Silurian Of of Pre-Silurian age) 
or they may be themselves of igneous origin. Still, in all 
cdses there will be found the common feature---the presence 
ot' acidic intrusions. 

The exact acidic type represented is not always the same. 
The following examples show this variability of type: -

At Granite Tor the tin ore is found in a. mass of coarse­
grained granite. 

The lodes of Mt. Bischoff are associated with dykes of 
granite porphyry, and within a radius of 5 miles the plu­
tonic type- granite-is to be found. 

In the Stanley River field' and at Mt. Heemskirkt botb 
plutonic and dyke-rocks occur together, and their relation 
to the ores bas been described by Mr. G. A. Waller. 

The occurrence of tin ore at Zeehan differs in some 
respects from those. in the other fields mentioned. The tin 
ere is stannite, and is found with sulphides of copper, iron , 
and bismuth, and sometimes with wolframite in close asso· 
ciation with lea.d ores.! Yet there are in the neighbourhood 
dykes of quartz porphyry§ whicb are undoubtedly apophy­
ses from a grani tic magma. 

The granit. porphyry and quartz porphyry of the North 
Dundas tinfield are the local representatives of this group 
of rocks: and there is a close resem blance between these 
rc'cks and the corresponding types from the other loc::..lities 

. cited. 
There are signs also of a genetic relationship between 

the tin-ore deposits of North Dun das and the occurrences 
of other O1'es in the neighbouring mining fields. 

The relationship is expressed in several wa.ys: -
(1) There are vein-types common to North Dundas 

and the outlying districts. As examples, bnet 
mention may be made of-

(a) The limuritic vein-type which occurs at 
the Colebrook Mine ana in the 
Boulder Company's lease at North 
Dundas· 1I 

• Rpport on the Prospects of the ~tanlei Hivel' Tinfleld, 1004, pp. 1-2. 
t Reporl on tIll' Tin-ore Deposits of Mt. Heemskirk, 1))02, pp. 2-8 
t G. /l.. Waller, " Rep"rt on the Zeehan ~ilvel'-Ll!arl Mining Pield," 

I!) 4, p. f,6. H. Conder. "The Occurrence of SIILnnite in Australia," Aust. 
Min. Stand., Nov, ] t', 1908, 

~ G, A. Waller, :1>1'. ril" p. 21. 
D Viae infra, p. xcv, 
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(b) The pyritic lead-veins which exist at Zee­
han* and Mt. Farrell t and at many 
different points throughout the North 
Dundas tinfield. 

(2) There are occurrences of mineral groupings which 
exhibit a character intermediate between well­
defined vein-types, and which thus connect the' 
tin ore with ores of other metals, as regards 
origin. 

The occurrence of lode-matter, which appears 
to be a transitional stage between the pyritic 
lead veins and the pyritic tin veins is descnbed 
below.! 

(3) There are gangue minerals in the outlying districts 
which have certain definite affinities with a 
granitic magma. The examples which may be 
cited are: -

(a) The axi,nite! , datolite, and danburite: 
occurnng 1ll the limuritic vein-type of 
the Colebrook Mine. 

(b) The tourmaline and fluorite in the tour­
maline-gold-copper vein-type of the 
Mt. Black Mine. § 

(c) The fluorite associated with the lead ore 
of the Thomas' Blocks Mine at Mt. 
Farrell. lI 

Therefore we cannot but regard both the tin ores and 
the other ore-deposits of which mention has been made 
as bE"ing in intimate genetic relati.onship with the acidic 
igneous rocks. 

N either can we regard these acidic igneous rocks as a 
separate unit; for, as has been fully discussed above, the 
acidic rocks are so constantly associated with basic types 
that a common origin has here been assigned to bot h 
groups. 

\~le are compelled, therefore, to refer the ores of tin 
and the other metals above mentioned to an igneous magma 
from which both acidic and basic types have resulted by 
the process of differentiation . 

• G. A. Waller, Zoe. cit., p. I:). 
t Gool. Surv. Bullptin No.3, "The Mount Farrell Mining Field," 1908, 

p. 4~. 
: ViM inf1'a, p. xciii, 
~ G. A. Waller," Report on th e Ol'e-deposits (other than those of Tin) 

of North Dundas," 19tJ2, pp. 11-16. 
n Geol. SUl'v. Bulletin No.3," Tile Moun t Ful'l't'U Mining Field," 1908, . 

pp. 48 and 101. 

( 
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The question which naturally presents itself is this: 
.tl Are the tin ores a.nd the other genetically.related ores 
derived from the parent magma. by the same p)'ocesses 
which have produced the various igneous rock·types t" 
That is to say, are the ores themselves to be regarded as 
ext,reme products of the processes of magmatic differentia.. 
tiOD 1 Much, of course, depends upon the conception wUlch 
is taken of the legitimate limits of this term" differentia­
tion." Nevertheless, it ca.nnot, in my opinion, be denied 
but that some of the tin-ore deposits of North Dundas are 

·definite differentiation products. Reference is made to this 
matter in a later portion of this report. * But the relation 
of t hese latter ditlerentiation-ores to the other ore-deposits 
of the field cannot yet be regarded as fully defined. 

However plain may be the fact t hat the severa.l ores 
have, speaking generally, a common origin, there yet 
remaip. a number of important questions to be solved by 
\a..ter investigations. Some of these problems are: -

The sequence of the several ores. 
The rebtion between the vein-type and the prox­

imity to the igneous source, especially with regard 
to the different types of tin ore~. 

The explanation of the distribution of the different 
ores which may be genetically referred to the same 
igneous source. 

It is as yet too early to formulate any such complete 
theory regarding the genesis of these ore-deposits of the 
W cst Coast of Tasmania as could explain all the problems 
here indicated. 

(2)- THE RELATIONSHlP OF THE ORE-BODIES OF NORTH 

D UNDAS TO THE SEVERAL LITHOLOGICAL GROUPS. 

The investigation of the geological map of this field 
will indicate the fact that the primary ore-bodies are dis­
tributed through the several rock-groups which are prior in 
date to the dvke of diabase which crosses the centre of the 
field . • 

The members of the Dundas slate series constitute the 
grea.ter part of the field, and the majority of the ores are 
t) be found enclosed within these slates. 

Moreover, it is natural that these ores should be usually 
found in this slate series rather than in the igneous rocks. 
For, as has been already indicated, the ores owe their posi-

• Vide i1tfl'a, p. xci. 
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tion to the action of uprising vapours and solutions which 
ha.ve tra.nsferred the mineral content from the igneous 
magma below, and deposited it in certain cavities in t he 
superincumbent slates when the pressure and temperature 
were lessened to such a degree as to permit of a precipita~ 
tion. 

Nevertheless, in the Pine Hill district, we do find that 
the tin-ore veins may exist in the igneous rocks. And 
t his may be explained by the fact that the impregnation 
with tin ora at that place occurred at the very end of the 
processes of igneous intrusion. In fact, not only had the 
basic rocks solidified, but also the acidic dyke-rocks 
described a.bove had become quite solid.· Hence it is that 
we fi nd the tin ore enclosed within walls of gabbro, or even 
granite porphyry. Doubtless, also, if we could but follow 
'-he ore-bodies which now are seen at the surface to be· 
enclosed within members of the slate series, we should fi nd 
the lode-channels continuous through the upper portion 
of the igneous maf>sij, which seems to underlie the greater 
part of the tinfield. 

In the immediate neighbourhood of all of the tin·ore 
deposits in the main portion of the field there are acidic 
intrusives. The " Dreadnought-Federal " line of lode may 
seem an exception when compared with other port ions of 
the field; but even so, the distance from the quartz­
porphyry dyke in the Montana Company's section is not 
considerable. And, if the surface cover of soil and vegeta.­
tion were removed, this dyke rpight possibly be traced still 
further in the direction of this lode-system. 

A much more remarkable occurrence is that of the tin 
GJ"e near the Dundas township, where the only igneous rock 
visible is serpentine. 

This association of tin ore with serpentine, coupl~d with 
the association of the Limuritic ore of t he Colebrook Mine 
with serpentine, is, to my mind, one of the strongest links 
in the chain of evidence which may be adduced to prove 
the essential unity of origin of the basic and acidic rocks. 

The seemingly anomalous nature of this occurrence is 
satisfactorily explained by the known relationship of the 
serpentine to the acidic igneous rocks. 

Although these ore deposits are closely associated in the 
fie ld with the igneous rocks mentioned, they are, neverthe­
less, not '/ contact deposits " in the strict sense of that. 
term. 

It has been realized by the management of some of the 
mining properties that there is a close dependence of the 

, 
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ore upon the acidic rocks, and the assumption has been 
I'nade that, if the planes of contact between the igneous 
reeks and the sediments be exposed, ore-bodies will be 
found. 

Some little work done on the northern slopes of Pine 
Bill has proved the inaccuracy of this hypothesis. But 
this work has been of great value in that it bas exposed a. 
considerable face of the quartz porphyry a.t its junction 
with the slate, and has shown clearly what the structural 
characters of the ore-body really are at that point. The 
veins form a reticulating system, and the principal mem­
hers of this system cut igneous and sediment.ary rocks 
alike, in a direction perpendicular to the line of contact. 

Yet it must not be considered that a " contact deposit" 
must coincide with the surface of junction between any 
two dissimilar rock-f'ormations. The term "contact 
deposit " is now limited in its application, and only 
employed in the description of cerlain ore deposits which 
exhib'it the following characteristics.* 

They are usually irregular in form. They occur near 
or along the boundary between plutonic igneous masses and 
stratified rocks; most commonly where the latter are time­
stones. 

The gangue minerals are characteristic, and are usually 
garnet. wollastonite, epidote, amphibole, pyroxene, vesuvi­
anite, quartz, and calcite. 

The ore minerals are haematite, magnetite, bornite, chal. 
copyrite, pyrite, pyrrhotite, and sometimes galena and 
blende . . 

Thus, it appears that tin-ore deposits do not appear 
among those which are typical contact deposits. But this 
does not preclude the possibility of such an occurrence, 
and one occurrenoe of tin ore in a contact deposit has been 
recorded in Tasmania. t 

The garnet-actinolite lode, which very nearly coincides 
in position with Gormanston Creek, is of the nature of a 
U contact deposit," if the term be extended slightly beyond 
the limits of the strict definition. This matter is treated 
of ·below.! 

• r-ide W_ Lindgren," The Character ami Gellt" f:d" of Ct"rtaln Contact 
Dep<klits " j trails . .. \.1.1II.E. 1901. R. Beck, .. 'l'llt" N Rtllre (I f On:.Ul" I.OI:litt!" ; 
Weetl 's tl'l:I.lIIsiation, p. 582. 

t G. A. Walle!', ., Report on the Tin-ore Depo~it s of Moun t Heelllskil'k a 
J 002. p. 46. 

t Vidl' 'infra, p. xciv. 
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It is quite certain that the country rock has had little or 
no influence upon t he composition of t he lodes, since dis­
similar lodes are to he seen side by side within the same 
formations. 

The variability of lode-type is due to the alteration in 
the character of the mineralizing solutions which have 
traversed the lode-channels at different times. 

Moreover, as has been indicated already in this chapter, 
veiDs of tin ore can be seen on the northern fall of PiDe 
Hill cuttmg across t he slate and the quartz porphyry 
without change of character. 

Changes in the mineral composition of the pyritic-cas­
siterite veins are very noticeable when t.he different 
lodes are reviewed together; but this is a. character­
istic displayed by different varieties of veins in every min­
ing field. The presence of " shoots " in which one metal or 
another predominates is not due to the direct influence of 
the adjoining country rock in this tinfield. 

The positions of t he several lode-systems (called ' " sys­
tems" because simple lodes are rather the exception than 
the rule in this field) have been determined by the presence 
of fracture-systems which possessed the continuity in depth 
necessary for the admission of the metalliferous solutions 
from the magmatic hearth. And the details of the fractur­
ing ha.ve determined the form of t he lode-systems. 

It is not possible to discern any evidence which might dis­
close an essential change of either composition or structure 
in the lode-matter when an ore deposit is enclosed in 
wall-rocks which vary from point to point. 

The reticulating veins in t he quartz porphyry in the 
neighbourhood of Pine Hill and Penzance Creek are, per­
haps, a special case, where the igneous origin of the rock 
has influenced the form of t he vein-system. For during the 
cooling of t he quartz porphyry a number of contraction 
fissures have been developed, and the t iD ore has been 

.introduced into t hese joints. 
One problem which naturally arises at this point con­

cerns the matter of the differences between t he two vein­
types which constitute the ores which are being worked for 
tin on the field. It is important to know whether the ail­
ferences between the pyritic-cassiterite veins and the quartz­
tourmaline-ca.ssiterite veins are due to their proximity to, 
,or remoteness from, the plutonic source. 

F or it is certain that the two types are derived from one 
-source. and the relation between the two needs investiga­
tion. 
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Unfortunately there is very scanty information to be 
obtained from the underground workings, and thus far the 
mineral character cannot be examined with respect to its 
behaviour as vertical depth is attained. 

\ve may say, regarding the two lode·types, that the 
quartz-tourmaline veins are restricted to t he a.rea which 
surrounds the main centre of the acidic intrusions at Pine 
Hill. 

YetJ a.s Pine Hill is approached, there are no lodes which 
ahow a gradual passage from the pyritic to the quartz­
tourmaline type, nor are any intersections between repre­
sentatives of the two types available for examination. 

For the present, therefore, it is impossible to state the 
relationship between these types , and t he order of their 
derivation from the plutonic source cannot be settled. 

But even if the relationship can hever be ascertained at 
North Dundas, it is possible that the necessary information 
may be gathered from other mining fields in Tasmania. 
v;here the same vein-types are represented. 

'Vith regard to the ore-deposits which have a secondary 
origin the proximity of <.ertain rock-types has in some cases; 
an important bearing on the grade of the deposit or the· 
nature of the minerals present. The most marked case is. 
that of the deposits of iridosmine, which are workable only 
where they lie upon or in immediate proximity to the 
parent rock- serpentine. 

(3)- THE PRIMARY ORE-DEPOSITS OF NORTH DUNDAS. 

'Vhile the mineral district of North Dundas is 
primarily a tinfield, there are to be found within its 
limits ore-deposits containing other metals. 

These are here considered apart. Also, separate ment ion 
is made of the different mineral groupings or vein-types 
which contain the same metal; and these several typee are 
grouped together under the headings of the metals of which 
they constitute the ores. 

A.-TIN ORES. 

There are exceedingly few loddities in which it is neces;:.. 
sary to draw a sharp line of distinction between the dif­
ferent vein-types of tin ore. But at North Dundas there 
are two well-marked types which are strongly contrasted. 
and each type is developed independently of the other. 
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Mr. G. A. 'ValIer has given, in his ~eport on Mt. Heems4 
kirk*, a brief description of the several types of tin veins, 
and has there established four main classes which he terms 
" quartz-tourmaline veins," " pinitfJid veins," " greisen 
veins," and " pyritic veins." 

Of these groups the first and last mentioned are import­
ant iq. t he tinfield of North Dundas, but there are signs of 
the presence of the " pinitoid " type in several portions of 
the field. No true greisen was observed. 

The Pyrit'ic-Cassiterite DelJO.~·i t s. 

The following may be given as a definition of the mineral 
constitution of these deposits: -

The metallic minerals of the vein-type are pyrrhotite, 
pyrite, arsenopyrite, cha.lcopyrite, with a certain amount ot 
galena, sphalerite, and bismuthinite. 

'Volframite is present in most deposits. 
The tin ore occurring with these is cassiterite, but stan. 

nite has been observed in some rare cases. 
Of the gangue minerals the most abundant is quartz, 

and with it o.ccurs dolomite. In smaller proportions the 
following mi rierals also are present: - Tourmaline, chlorite, 
epidote, and fluorite. Apatite has also been recorded. 

The prevailing structure of the vein-filling is massive. 
In furt her explanation of this vein-type, which has 

hitherto not been, as far as the writer is aware, very fully 
defined, t he following detailed account of the North Dun­
das deposits is gi ven :-

The most abundant of the metallic minerals by far is 
pyrrhotite, and it is frequently accompanied by a quan­
tity of pyrite. The former is, as in most occurrences of 
the mineral, massive, but the pyrite is often seen to be 
well crystallized, especially upon the weathered surfaces 
of the lode-matter. In some places within the lodes the 
pyrite predominates. 

Arsenopyrite is very irregularly distributed, and 'vas 
most noticeable in the old " Cornwall " workings on the 
boundary between the two sections held by the Boulder 
Company, apd in the lode-matter at the junction of Gor­
manston Creek with Dalcoath Creek. 

In the latter place it {orms, at one place, the bulk of 
t he lode-matter . 

. • G. A. Wa llet·," Report on the l'in-m'e Deposits of !\fount Heelllskirk, • 
J902. pp. 8-10. 
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Chalcopyrite is very widely disseminated , but never 
becomes so abundant ~as to entirely displace the other 
minerals. 

Galena and blende are usually to be seen in the vein­
matter in most of the lodes. They are most frequently 
.seen where dolomite and fluorite are unusually prominent 
i n t he ga ngue. 

Bismu thinite bas not been r ecorded at North Dundas. 
Assays made from different portions of t he lod~s. have 

s hown a fairly wide distribu t ion of small quantItles of 
silver. 'Vhether the distribution of si lver corresponds to 
that of the galena is not yet determined. 

The presence of gold bas been recorded from ODe or two 
lJoints, but so little sampling and assaying has been done 
that it is not yet known whether t here is a wide distribu· 
tion of it. 

\Volframite was not observed at North Dundas. 
The tin are present is cassiterite, and the writer found 

lJ.O sign of stannite "in the ore which he examined at North 
Dundas. The cassiterite is usually grey in colour, and in 
a fi ne state of division. It is almost always crystalline and 
granular. But in t he old workings of the Cornwall Com· 
pany the tin oxide is usually of a deep brownish colour, 
and at one point occurs in the fibrous form, constituting 
radiating crusts and associated with arsenopyrite. 

1"he distribut ion of tin ore in t he massive lodes is very 
irregular. Extremely rich pock ets and bands occur, and 
as yet the condi tions governing the distribution of these 
shoots are not knwn. 

Systematic sampling and assaying are wanted, in order 
to provide the data necessary before a solution of t his 
difficult problem can be attempted. 

The reasons which may account for the occurrence of 
the tin ore as cassiterite rat her than stannite, especially in 
view of' the presence of sulphides of iron and copper, are a.t 
present undetermined. 

Of the gangue minerals, quartz is much the most abun. 
danl, and it frequently forms t he bulk of t he ore which 
occurs on the Dreadnought-F ederal lode·system. 

In the typical massive su lphide ore the quartz takas 
many forms, and occurs most frequently in the form of 
reticulating acicular crystals, t he outlines of which only 
become apparent on weathering. 

Chalcedonic silica is present in several places. notah:y 
on the northern side of the Argent River , in the g03san 
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outcrops which appear to result from the oxidation of lodes 
of this type. A little greenish opal was also observed. 

Next in importance to the quartz is dolomite, which in 
most places is ferriferous. It is a.lways present, even in 
those compact portions of the lode which appear to the 
naked eye to be aggregat.es of quartz and pyrrhotite only. 
A nd in places the dolomite predominates over the 
ot her lode minerals, notably in the main river tunnel and at 
the northern end of the" big blow " workings on the Reni. 
son Bell lease. It is noticeable that in many cases an 
ir:crease of the proportion of dolomite in the lode is accom­
panied by an increase in the proportion of galena. and 
sphalerit.e. 

Tourmaline seems to be invariably present, although 
it is only visible to the una.!:isisted eye in onc or two places. 
It occurs in some quantities in the ore of the Dreadnought 
Mine. 

Fluorite is nOL commonly seen . It appears to be most 
often seen where an unusual proportion of galena and 
blende occur. 

Chlorite is usually present in the form of radiating tufts, 
but can seldom be seen wit h t he naked eye. 

Epidote \\las found to be abundant in t he form of 
crystalline grains in one slice cut, from a specimen rich 
a lso in dolomite. It is not common in other specimens, 
and was never observed without micr oscopic aid. 

Apatite has not yet been recognised on this tinfield. 
" There t he minerals which have been ment ioned were 

free to crystallize out (i .e., in the more massive portions of 
the lode·systems rather than in the interstices between the 
separate constituent grains of the mor e porous beds in the 
slate*) the structure of t he vein-matter closely resembles 
that of an igneous rock. This structure seems to indicate 
t hat crystallization must have taken place in spaces which 
were open. The open cavities may have been formed by 
the action of the lode-bearing solutions rising under con­
ditions of hlgh pressure through the necessary fissures. The 
pressure under which the solutions ascended may have dis­
tended the walls of the fissures, and the depositioll of the 
lode-matter may have filled the cavities and prevented 
the closing together of t he walls when t he period of cir­
culation of the mineral solutions was at an end. 

The order of crystallization of t he principal lode 
minerals, as determined by a number of thin sections, is-

• lfide iJ~fra" p. cill. 
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tourmaline and epidote; then tin ore, followed by quartz, 
chlorite, pyrite, pyrrhotite, and dolomite, in the order 
"Ilamed. 

The internal structure of the lodes varies widely from 
lloint to point, according to the conditions of deposition. 

Most usually the central portion of the lodes has a mas­
sive structure, referred to in the preceding paragraph. 
On either side of the massive portion there are usually 

"Zones showing an ill-defined banded structure. These zones 
are probably due to the metasomatic replacement of sue­
-cessive strips of the country rock. 

This banding is remarkably well defined in the lode 
.situated on the boundary between the two sections of the 
Boulder Company's lease. 

Crustification is sometimes seen, but it is not usually 
'Well defined. 

One matter regarding the lode·structure requires further 
investigation, viz. , the question whether the lode·structure 
has a determining influence in any particulars over the 
mineral constitution of the vein-stuff. 

The observations of the writer point to the fact that 
pyrrhotite is only present in the more massive portions of 
the lode systems. 

Where the mineral·bearing solutions have penetrated the 
country r ock alongside the fractures, the only sulphide 
of iron deposited by them is pyrite. This observation, 
however, needs to be checked at all points as development 
-proceeds. * 

The greater part of the tin ore now being won at North 
Dundas is being derived from the oxidised portions of the 
-pyritic·cassiterite lodes described. 

The t in lodes of the central mining area are of this char­
..acter in all cases, although the variations from point to 
point would appear to mark a change of lode·type. The 
lode· formation , as a whole, must be taken into considera~ 
-tion in such cases. 

Some further mention must be made of these lodes in 
beating of the secondary alteration which they have suf­
fered. The forms assumed by the ore· bodies are also 
described belo,..,-. 

• "Nottl.-A vuiation of mineral constit uti~n with a val'iation of lode 
structure haa been rer.orded with regard to the lead veins of the Mt. 
Farrell district (Bulletin No.3, Geol. 8urv. Tas., pp. 43, 44, 48, and 79-
82). The influence of physical structure upon the mineral constitution of 
10des i& imperfectly understood. 

:11 
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There are lodes of this type developed in other tinfields, 
but at North Dundas the separation from the more usual 
type is so distinct that the description can be given with 
special detail and certainty. 

The same mineral grouping is quoted by W. Lilldgren* 
from \"1. von Fircks' description of the Mt. Bischoff ore­
deposit. 

Mr. \Valler has recorded veins of this type in his report 
on the tinfield of Mount B eemskirkJ t and mentions the 
presence there of antimonial silver ores, stannite, and 
wolframite, in addition to those mentioned above, as occur­
ring at North Dundas. 

Messrs. J. B. Hill and D. A. MacAlister have recorded 
many instances of this vein-type in the till mine~ of Corn­
wall.! 

The Q·uartz-Tourmaline-Cassite1·ite V fins. 

This second type of stanniferous veins is by no means 
so uncommon as that type already described. 

At North Dundas the exposures of the vein-matter which 
should be classified here are restricted to the surface and a 
few shallow trenches and high-level tu nnels around the 
Pine Hill area. 

A full definition of the vein-type IS t herefore difficult to 
obtain from the evidence of this tinfield alone, inasmuch as 
t hose minerals which can be oxidised, or otberwi!:le altered 
in such a way as to form soluble compounds, have very 
probably been removed in solution. 

Mr. G. A. Waller, in his report on Mt. Heemskirk,§ 
defmes t hese stanniferous quartz-tourmaline veins in the 
following terms: -

" These veins consist essentially of a tabular mass of 
quartz or quartz-tourmaline, containing in the centre a 
vein, from which the country on either side has become 
mineralized. Ei t her t he vein-rock or the vein-stone may 
t:arry t in, but usually the vein-stone is the richer of the 
two. Tin appears to be associated with both black and 
green tourmaline; but I think that, of t he two, the green 
is the more favourable. This is also the case at Mt. 
Bischoff. A little iron. copper, and arsenical pyrites is 
often present, either in the vein-stone or in t he vein-rock, 

•. , Meta.wmdtic PI'oct"sses h Fiils ul'e-veins:' Gene:.ill 01 Ol'o-tiepo>,ils. 
A.J.M. P.., p. 643. 

t LIf'. (·il., pp. \1_111. 
! .• '('he Geolu.'!y of Faimolllh and Cam borne." !lT emoir Gool. Sliry. of 

Engla lld and Waif'S. 
~ /.1'1'. rif'J pp. ~.9. 
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and in all probability these minerals will be found in aU 
t he veins in depth, their absence from the upper portions 
of the veins being due to the oxidising and leaching action 
of surface waters. To this list must be added small quan­
t ities of bismuth sulphide, wolframite, and, rarely, 
molybdenite." 

This definition answers very closely to t ha.t which might 
he framed to deal with the North Dundas representatives 
of the type. There is, however, this difference-that the 
ore of North Dundas is of simpler composition, i.e., quartz, 
tourmaline, cassiterite, and pyrite. H owever, as has beell 
indicated, furiher prospectillg may reveal more variety in 
the composition. 

Another portion of Mr. \v aller's definition does not 
appear to sta.nd true before the evidence given by all 
occurrences, .although it is almost universally t rue-the 
remarks conoerning the mineralization of the country rock 
alongside the veins. • 

\Vhere the country rock traversed by the stanniferolls 
quartz-tourmaline veins happens to be gra.nite porphyry, 
t.h is mineralization of the wall-rocks is admirably shown ; 
but the phenomena do not appear to the writer to be of 
such general o(currence as to justify inclusion in t he defi­
nition of the vein-type. 

Another striking similarity between the occurrences at 
North Dundas and those at Mt. Heemskirk is the presence 
in bot.h places of dykes or veins of quartz.tourmaline rock. 

It has recently been urged by many writers on ore 
deposits that there is no essential difference between 
<I dykes " and " veins" of certain types. 

In the case of these quartz·tourmaline intrusions the 
impossibili ty of making the distinction is admirably shown. 

The criteria by which we judge a tabular mineral aggre­
gate t.o be a " dyke," rather than a " vein," are not deti:­
ni tely established, nor can t hey be established in such a 

, \'.ay as to limit both classes by hard and fast lines. 
In the latter stages of consolidation, t he residual por­

t ion of the magma from which the acidic rocks are derived' 
bf;Comcs progressively more siliceous and more aqueous. 
And when fina~ly the still liquid material is forced out 
through the cooler rocks, t here results a rock which often 
possesses the characteristics of material which has crystal­
lized out from solution. Thus the phenomena of crusti­
ficat ion are visible in these rocks. 

A t Pine Hill the writer did not find any instances of 
pegmatite veins in situ" but fragments showing this crusti· 
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fication were observed. Moreover, the quartz-tourmaline 
rock which has been referred to has a marked tendency 
towards the development of this structure. Intrusions of 
the quartz-tourmaline rock were observed, the outer por­
tions of which consi3ted of a granular aggregate of the two 
minerals, while the central portions of the vein showed 
marked comb-structure. 

Nevertheless, these If dykes " or C< veins>} show, as a rule. 
only the granular texture. 

While tin ore was not actually observed in the latter 
quartz-tourmaline rock, the writer is fully convinced that 
the quartz-tourmaline-cassiterite vein-stuff is precisely the 
same material with tin ore added . That is to say, the tin­
bearing veins of the Pine Hill area are merely special cases 
of the quartz-tourmaline intrusions. 

Precisely this conclusion has been arrived at by Mr. 
'ValIer for the very similar veins at Mt. Heemskirk.* 

Where the stanniferous veins of this class have pene­
trated the granite porphyry there has in most cases been 
a very complete alteration of the porphyry rock, and 
especially of the felspathic constituents of the rock. The 
felspars are in many cases replaced by an aggregate of 
quartz, tourmaline, and cassiterite, with, at times, a little 
pale mica. 

The proportion of quartz to tourmaline in the veins of 
this class is as variable as the content of cassiterite. At 
times the veins are predominantly quartzose, and the 
granite porphyry alongside is silicified. Again, the veins 
may be almost wholly of tourmaline, and the porphyry walls 
may be tourmalinized. 

There is frequently a little pale mica to be seen in the 
neighbourhood of these veins, and in one place the adjoin­
ing porphyry was found to be almost wholly replaced by a 
micaceous aggregate. . 

The mica attacks first the felspar phenocrysts, and then 
replaces the groundmass in exactly the same way in which ' 
the tourmaline acts. 

These micaceous varieties mark a passage towards the 
pinitoid-cassiterite veins of Mr. Waller 's classification. 

In one place on Pine Hill pyrites was seen in the slate 
traversed by these veins, but it is not certain that the 
pyrite belongs to the same period of impregnation. It may 
belong to the period of the formation of the actinolite 
veins which are present there . 

• LJc. dt., p. 2. 
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B .-·LEAD AND ZINC ORES. 

Pyritic Lead Deposits. 

A brief mention is here made of the ore·bodies which 
contain lead and zinc for the reason that a little prospect­
ing work has been done from time to time upon them. 

There has never been any re~lat' output of ore from any 
oC t hese deposits, which are sItuated within the limits of 
the tinfield. 

Outcrops which show both galena. and sphalerite are 
quite common, hut the bodies of ore appear to be narrow, 
and to lack continuity. 

The ore of these outCl'OPS is usually of a massive char­
acter, and the metallic minerals strongly predominate over 
the non·meta.llic. 

The association of the minerals in these deposits is that 
characteristic of the II pyritic lead deposits." 

In most respects the ore corresponds to R. Beck's defini-
tion of that vein-type.* But pyrrhotite is usually an 
important constituent, and fluorite is always present. 

In one case (that of the lode located on the western bank 
of t he Ring River , in Section 3658·M) the texture of the 
ore is quite identical with that of the average pyritic-cas­
siterite ore, and the non-metallic gangue minerals are well 
developed. 

It is doubtful whether these ores should be considered 
apart frola the pyriti(>cassiterite deposits, which, as has 
been already indicated, contain a. small amount of galena 
and zinc blende. The ore-body in the Ring River valley 
just mentioned exhibits to a remarkable degree the char­
acters connectiI!g the pyritic lead deposits with the pyritic 
cassiterite ones. 

This beiug so, any local increase in the amounts of lead 
and zinc millerals should be regarded, in my opinion, as a 
Iceal variation in the character of this type of tin veins, 
rather than as a separate ore-deposit of different origin and 
charactilr. 

While this view of the origin of this class of ore does not 
ill'ply the be~;ef that no bodies of lead ore of any size ma.y 
exist, it may account for the abrupt termination of the 
lead-bearing ore and the reappearance of the more normal 
(lin-bearing) type . 

• Bulletin No.3. Geol. Surv., "The Mount Farrell Mining Field," 1908 
p.48. R. Beck, "The N.ture of Ore·deposit8" ; Weed '. tran.lation, Vol. J.: 
pp. 235 and 236. 
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The proportion of the metallic minerals present in these 
lodes is very variable, and those which predominate at the 
various points are indicated on the geological map. 

The Garnet-A cfinolite Vein. 

There IS a rather unusual vein of very large dimensions 
traversing Gormanston Creek at a narrow angle. It is 
considered in this place for the reasons that it carries in 
some places a notable amount of zinc blende, and it may 
be connected in some way with the axinite-actinolite vein­
type, which is the next one treated of here. 

The vein does not yet appear to be in itself of cqm­
mercial importance j but it extends into the tin-bearing 
rE-gion of Pine Hill and the phenomena of vein-formation 
become rather complicated in consequence. 

The mineralogical character of t his vein is that of a con­
tact deposit. 

The predominant minerals ar e garnet and actinolite, 
which show a tendency to separate into bands or zones 
consisting of one or other of these minerals. Other bands 
of the lode-m.ttter contain quartz, fluorite. calcite, and epi­
dote. These latter are apparently of sl ightly later date, 
and have partly replaced the garnet-rock of the previous 
crystallization. 

There is a fair amount 
in Section 317-M. and in 
enclosed within quartz. 

of zinc blende in 
one place galena 

the actinolite 
was observed 

P yrrhotite is common. and in a few places 
haematite was seen in association with garnet 
Copper pyrites is also present in small amount. 

specul ar 
crystals. 

The structure of the lode seems to account for the zonal 
mrangement of t he constituent minerals. There appear 
to have been a series of parallel fractures in the slate 
ce.untry along which the vein-matter has entered. By 
metasomatic replacement of the walls of these fractures a 
broad lode-formation has resulted, and bands of slate still 
remain unreplaced. 

The cover of the quartz porphyry talus prevents the 
detailed examination of this vein occurrence, since the out­
crops are not well exposed, save at one point. 

In the immediate vi::inity of this lode a number of 
narro\y veins and lenses of axinite are to be seen in the 
slate. These may belong to the lode-formation under dis­
cussion, and if so they serve to link t his vein wi th t hat 
which is next dealt with. It seems highly probable that 
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lhe two are very closely related genetically, and they pos­
sess one very prominent constituent in common-actinolite. 

Before passing on from this description it should be 
remarked thai the slate which forms the walls oi this lode 
does not appear in any way different from the normal 
slate of the district. 

No analysis has been made of this slate, which is usually 
green in colour. but it certainly does not give the impres­
sion of being a highly calcareous variety. 

The presence of the silicate minerals which carry a high 
Fercel'.tagc of lime is therefore striking. The conclusion 
to be drawn is that a large proportion of lime was intro­
duced in tbi;' vein-forming solutions, rather than derived 
from the wall-rocks. 

The chemical composition of the garnet in this lode­
fcrmation may prove it to be a manganese-bearing variety. 
This being so, another connecting link with t he axinite 
veins would be established. 

C.~COPPER onES. 

TAe Axinite Vl'i1l8. 

There are a number of occurrences of vein-matter in the 
North Dundas tiufiald in which t he prominent veiu­
material is axinite. Only one of these veins -attains con­
siderable dimensiolls--that which is located near the south­
ern boundary of tho northern sect ion of the Boulder Com-
pany's lease. . 

These veins are here classed as copper ores, for the reason 
that the type is remarkably wen developed at the Colebrook 
Mine, which is situated at a distance of about 4 miles from 
the centre of the tinfield, and the metal sought in that 
rr.ine has been copper. 

The occurrence at the Colebrook Mine bas been opened 
up to a considerable extent by mining operations, and, in 
consequence, the vein.type can best be defined from t he 
information gathered at that place. 

This has been done by Mr. G. A. 'Valler,* and a brief 
summary is here given of bis description. 

Of the metallic minerals present t he most abundant is 
pyrrhotite, and with this occur pyrite, arsenopyrite, mar­
casite, and chalcopyrite. Small quantities of galena, 
sphalerite, and tetrabedrite have been observed. A smaH 
amount of gold and silver is present in the ore . 

• Of Rel ,orl 011 the Ol'e-li'·p.;sitl' (otller than those of'Tm) uf North 
Dunnas," lOOt , pp. ]-5. 
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The non-metallic minerals are axinite and actinolite in 
most cases, and with them occur smaller amounts of dato­
lite, danburite, calcite, and quartz. 

The structure is usually banded, the ore consisting largely 
of bands, in which axinite and actinolite alternately pre­
dominate. 

The locality was visited by the writer for the purposes of 
corp.parison with the ' occurrences in the tinfield of North 
Dundas, and the information gathered was sufficient to 
~stablish the essential identity of the vein-types of the two 
districts. 

In the tinfield, however, the work done has been very 
l;ttle, and there is not so much opportunity of examining 
different portions of the lode-stuff. Moreover, "the only 
deep workings, beside the Government track at the south­
ern end of the Boulder Company's northern section, are 
now full of water, and the material on the tip is much 
weathered. 

However, the mineral composition seems to be a little 
simpler than that of the described type. 

Axinite is the main mineral represented, and small radiat­
ing tufts and aggregates of actinolite are visible in it. 
The principal sulphide is pyrrhotite, and a little pyrite, 
arsenopyrite, and chalcopyrite were observed with it. 

Numerous other veinlets of axinite ';n the slate were 
observed in other places, viz., in Gormanston Creek, a.nd 
on the eastern bank of the Ring River these veinlets were 
seen enclosed in gabbro-amphibolite rock. 

Ther~ are probably a number of such minor occurrences 
throughout the district, and they do not appear to be of 
commercial importance. 

In all cases the veins appear to belong (with those men­
tioned above as garnet-actinolite veins) to the great class of 
"contact deposits." 

In this connection it is of interest to compare the remarks 
of A. Lacroix upon " The Granite of the Pyrenees, and its 
Contact P"henomena."t Lacroix gives a full description 
of these axinite rocks, or " limurites," as they have been 
termed, and compare4 the Colebrook rock with that of the 
Peak of Arbizon. 

He also mentions that the limurites sometimes merge, on 
their borders, into garnet-idocrase rocks. 

t Bull/:!tin des Services de la Carte Geologique de la France, No. 71, 
Tome XI., 1899-1900, pp. 56-6]. 

• 
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There are no available analyses of the country rocks 
alongside these veins, but from their general aspect the 
writer has dra.wn the conclusion tha.t they are likely to 
prove other than highly calcareous. In fact, it is highly 
probable that they Are richer in lime near the lode by 
reason of the introduction of lime-bearing minerals by the 
vein-forming solutions. . 

This i5 a question which requires solution by the aid of 
a series of chemical analyses. 

The relation of this axinitic rock to the pyritic-cassiterite 
veins is shown in the old Cornwal1 workmgs. There the 
t in vein is intersected by the axinite veiu, and seems to 
be even a. little displaced by the fracture, which is now 
filled with axinite. Moreover, the tin vein, which is 
strongly banded at this place, has apparently been split 
along the direction of the banding near the cross fracture, 
c..nd a.xinite is to be seen forming , as it were, a sepa.rate 
band or zone in the lode. 

The other occurrences of copper ores on the tin field are, 
in my opinion, to be regarded as merely portions of the 
pyritic-cassiterite lodes, which are locally rich in copper. 
Such being the case, there cannot be expected to exist any 
continuous body of the copper-bearing stone. 

(4)- Tffi: AL'I'ERA'I'ION OF THf:: \VALL-ROCK OF THE LODES 

BY THE MINERAL-BEARI NG SOLUTIONS. 

The solutions, which have been the means of transport­
ing the metallic contents of the lodes from their plutonic 
source to the position which they now occupy, have to some 
extent altered the country rock alongside the lodes. 

As will be seen, these solutions have penetrated the 
ccuntry rock for some distance on either side of the actual 
fissures. 

In the case of the ordinary varieties of the slate little 
alteration has been caused by t he introduction of the 
pyritic-cassiterite ore. 

The chief change effected is the development of tour­
maline along the planes of the more siliceous, and there­
fore the more porous, bands of the ,slate. Pyrite accom­
panies this tourmaliniza.tion, and in many cases tin ore. 
Pyrrhotite does not appear, except in the actual fi lled 
ca.vities in these slates, its place being taken by pyrite 
where there is actual replacement along the bedding-planes. 

In the case of the grits belonging to the slate series, there 
is a marked development of sericite in some places at a 
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<considerable distance from observed fractures. The sericite 
penetrates t he quartzose pebbles, first in the form of 
numerous needles with a centripetal disposition , and finally 
replacing them altogether. It is accompanied by pyrite. 

Where the quartz porphyry dykes have been attacked by 
the solutions which introduced the pyritic-cassiterite ore 
the alteration is very much more marked . 

. The prominent feature of the alteration is the develop­
ment of sericite, accompanied in many cases by tourmaline, 
fluorspar, pyrite, and sometimes a little blende. 

This alteration is noticeable, even where t he dykes are 
some chains distant from the ore-bodies; and is due to the 
ascent of a portion of the mineralizing solutions along the 
planes of weakness deve loped by the igneous intrusions. 
Tin ore is said to have been recovered by panning crushe-l 
specimens of t his altered quartz porphyry. 

The other type of tin ore, characterized by a quartz· 
tourmaline gangue, is accompanied by a more complete 
alteration of the walls. 

'Vhere the veins occur in the slate the rock in the 
neighbourhood of the ore is silicified and tourmalinized. 
Hence it is very much harder than the unaltered slate. 

In the case of the quartz-porphyry the alteration is 
shown first by the replacement of the felspars. Then the 
groundmass is attacked, and finally the whole r ock may 
suffer replacement. 

¥lhere the alteration has proceeded simultaneously from 
a number of fissure-planes a broad belt of the rock 'is 
a ltered. Moreover, t he alteration in successive bands is 
not exactly t he same, since the mineralizing solutions have 
varied from point to point. 

Thus it is t hat some bands of the altered porphyry are 
indurated by silicification only. Others are hard and 
dense, but carry both green and black tourmaline, in addi­
tion to the introduced silica . Others show only a replace. 
ment of the felspar by aggregates which consist. of quartz 
and cassiterite, tourma.line cassiterite and mica, tourmaline 
and mica, or mica alone. 

In the case of one prominent vein of this type which was 
enclosed in the gabbro in Section 3650-M, no a lteration of 
the basic rock was observed. 

\Vith regard to the other vein·types and their effect 
on the wall-rocks li ttle information could be gathered for 
want of exposures. It was observed, however, that the 
slate alongside t he garnet-actinolite vein carries needles of 
actinolite. 

-
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(5) THE STRUCTURE OF THE LODES. 

Taken as a whole, the tinfield is remarkable for the com­
plicated character of the lode-structure. 

All of the primary ore-bodies have resulted from the 
deposition of mineral material by solutions rising along 

·circulation-cha.nnels which have been formed at a da.te prior 
to that of the period of ore-deposition. These circulation­
channels are in reality fracture-planes caused by the actual 
rupture of the earth's crust. The nature of the fractures 
depends upon the direction in which the strain is applied, 
the character of t he strain itself (whether it partakes of 
the nature of tension, torsion, or compression), and the 
behaviour of tbe various rock-masses under tbe strains 
developed. 

The various phenomena presented by the different ore­
bodies will first be discussed separately. 

(a) The J'yritic-Cassiterite Lodes.- These are extremely 
complicated in structure in some places and simple in 
others. The reasons for the complexity are that the slate 
has proved somewhat readily fissile, along the bedding­
planes, and the fracturing has been itself of a rather com­
plex character. The more intricate structures can best be 
explained by proceeding fronl the investigation of the 
simpler structures to those which show many variations 
from the simple fractures. 

(1) The simple If fissure-lodes "* are themselves not com­
mOll. Certain apparently simple fissures are found to be, 
a.t some point in their course, slightly complex, and are 
therefore grouped in the next class. 

The examples which may be cited in this group are the 
gossall lode in the north-western portion of the area 
mapped, the greater part of the long lode south of the 
Melba Flat, and perhaps the greater part of the Dundas 
.occurrence. 

(2) The branching fissures are common. t They consist 
'Of a main fissure, from which onf! or more branch fissures 
extend outwards towards the surface. 

The main fissure commonly cuts across the bedding-planes 
of the slates, and the branch or branches conform for the 
n·ost part to these bedding-planes, as shown in the diagram­
ma.tic section . 

• For the sense in which th ·s term ht usf:'d set-' ncol. Surv. Bulletin 
lio. 3, .j The .Mount Farrell .\lining Freid," 1008, PI' . .55-00. 

t See PIKte V., Fig. I. 
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As examples of these branching lodes may be cited:­
The « big blow " and the mOTe vertical lode associated. 
with it on the Renison Bell lease ; the lode situated in 
Dalcoath Creek (near its junction with Gormanston Creek),. 
and the narrow lodes exposed in the underground workings 
at that place; the gossanous ore-bodies in the centre of 
Section 4550-93M; and the lodes on the Renison Bell lease 
between the Argent River and the railway-line. 

The gossanous bodies which cross t.he boundary-line 
between the Boulder Company's northern section and the 
Section 1273-M (known as the Federal Section) are also very 
probably two more or less parallel branches connected 
with a more vertical body. 

These occurrences are more fully described in a laLer 
portion of this report. 

Little work of any kind has been done upon several of 
these branching systems named, but the constant features 
presented by them has led the writer to describe them thus. 

The more vertical member of the branching system is 
marked by an irregular gossan, which sheds its fragments. 
on either side. The gossans of the more horizontal mem­
bers of these systems present in all cases a bluff or wall, 
away from which the fra.gments have usually rolled. For 
the dense gossans have exerted some control upon the topo­
graphic features, and as a rule follow the course of the 
spurs. 

(3) The complex It lode.systems" are much more diffi­
cult problems. The term " lode-system " is employed, for 
the sake of cOllvenience, to apply to a. number of seemingly 
separate ore-bodies which belong to the same period of ore­
deposition and to a single " fracture-system," rather than 
to a simple fracture. There are two of these lode-systems 
developed on the field, and the total area embraced by each 
will be seen, on reference to the geological map, to be large. 

The extent of each of these systems is shown on the map, 
but further work may show tha.t the boundaries should 
embrace a. still greater area. 

There appears to be one point of marked structural 
difference between the two systems-the difference between 
the relative proportions of the horizontal and vertical com­
ponents of each system. 

In the Dreadn'ought-Federal system the more vertical ' 
components seem to predominate, while in the Renison 
BelI-Montan~Boulder system the nore horizontal com­
ponents 00 the whole are the more impol'taot.* 

• Contrast Figs. II. and V. of Plate V. 

• 
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The strike of both systems is similar--about north-west 
and south-east. 

The differences between these two lode-systems are due 
tJ the differences in the details of the fissuring. 

In the Dreadnought-Federal system the separate frac­
tures which constitute the fissure-zone arc, for the most 
part, approximately parallel to the direction of the system 
as a whole. Between these separate fractures minor cross 
fractures exist; and the blocks of ~late in the shattered 
zono have been displaced in all directions, so that the hed­
ding-planes of adjacent blocks dip at different angles, or 
even inr opposite directions. * 

The lode-system, as a whole, seems to dip to the north­
east at a. steep angle. 

Such being the correct reading of this structure, the 
prospect ing of the system at various points can most advan­
tageously be carried out by a. <)eries of tunnels connected by 
drives on the ore-body. 

Both of the present tunnels which have crosscut this lode­
system may yet prove to be started from & point inside the 
north-eastern boundary of the system. 

The genendized view here presented of the system as a 
whole ~hould be always borne in mind by those engag':'ld 
in the work of opening up the deposits. For the work of 
mining tends to ca.use a concentration of attention upon 
phenomena which may prove to be only locally important. 

The Renison Bell-Montana-Boulder lode-system is still 
mOTe extraordinary, and it is difficult to find examples with 
which the system may be compared. 

In the writer's experience the most closely-related struc­
tural features are presented by the gold-quartz " floors " 
or flat seams of the Red Hill, Ka.llowna, Western Australia.. 
But the oriq.in of the structure cannot be identical for 
both cases. in Kanown& the flat seams connected by ver­
tical " feeders ,. appeared to me to be due to the Impreg­
nation of au igneous rock along a series of contraction 
joints, the most important of which followed the periphery 
of the igneous rock. t 

The somewhat similar structure in the lode-syst~m under 
discussion has resulted from the operation of forces having 
their origin outside of the siate mass . 

• See Plate V., Fig. II, 
t Compare the Cl'lIla section through the Zinnwald granite stock f<hown 

by R. Beck," The Nature of Ore-deposits"; Weed's translation, Vol. I., 
p. 101i. 
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Whether there h.::ts been actual torsion or whether a. 
compression of the crust has caused the complicated series 
of fractures* cannot, in my opinion, be definitely decided. 
There is actual displacement between the rocks on either 
side of some of the fractures of the system, and in some 
places a wrinkling of the bedding-planes was observed in 
the neighbourhood of fractures. 

\Vhatever may be the origin of the disturbing force t he 
result has been the production of a lode-system which 
consists of these component parts: - t 

(i) Floors or flat seams of variable thickness inclined 
at a.ngles varying from 00 to 450 from the hori­
zontal. These are of relatively large extent, 
and carry the bulk of the ore of the system. 

(ii) 

The more important ore-bodies which are to 
be classed here are-the lode of which the sur­
f ace is being worked at the Reni:.on Bell Mine; 
the exposure of pyrites at the south end of the 
railway cutting on the same lease: the several 
lodes on the slope towards the Renison Bell 
Creek in the north-western portion of the Mon­
tana section; and the lode of which the sur­
face has been worked in the north-western por­
tion of the northern section of the Boulder' 
Company's lease. 

There ma.y be more than one of these 
" floors " in a.ny part of the system, and cer­
tainly two (perhaps three) can be seen at the 
hea.d of the Renison Bell Creek on the Montana 
lease. 

" Feeders," or more nearly vertical bodies, which 
must be regarded as the result of the filling of 
tha spaces or channels whereby the mineral­
bearing solutions have risen from the lower por­
tiOllS of the crust, and from " floor" to " floor. " 
For t hese "feeders" comprise, not only the 
main bodies which fill the more continuous frac­
tures, but they comprise also the minor veins 
which connect t h e different " floors. " 

The continuity of these bodies, which, taken 
by themselves, seem simple lodes, does not in 
some cases seem to be great. They terminate-

• Ibidl'JTI.. pp. 170 and 17l. 
t I1lustlstRd diHgt·lI.mmalH'sll y in Plate V., Fig. V., at the end 01 this 

report. 
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abruptly, both as rega,rds length and depth, in 
the great majority of cases. Moreover, they 
are small when compared with the bulk of the 
" floors." 

Examples are to be seen in the railway-cut­
ting on the Renison Bell lease; in the north­
western portion of the Montana lease between 
the "floors" mentioned above; in the tunnel 
driven under the "floor" in the north,western 
corner of the Boulder lease;' and the highly 
productive lode in 1,he southern portion of the 
Montana lease. 

The relationship of these feeders to the floors 
is essential since the solutions which have 
spread laterally along the floors must have 
ascended along either a single fissure or a num­
ber of smaller fissures, which are connected. In 
short, the continuity of the system, as a whole, 
in depth must be regarded as certain. The floors 
may not be succeeded by other floors in many 
cases, but yet the lode-system must continue 
downwards in some form. 

The visible major feeders may themselves be 
the main distributing channels, but this can 
only be ascertained by further work upon the 
ore-bodies. 

The belt of slate impregnated by veins of 
pyrite in the railway-cutting at the Renison Bell 
Mine illustrates most excellently the structu.re 
of this lode-system. The scale is very small, but 
the structure is identical. 

The zones of impregnated slate which accompany 
the feeders and floors, and arranged usually in 
the form of a fringe about these other members 
of the system. 

Small fissures occur in the walls of the floors 
and feeders, and run in all directions through 
tne .l"te. They are usually filled with lode­
matter of the same character as that in the 
major bodies; and from these cracks and 
crevices the solutions have penetrated the slates 
themselves. 

It is most noticeable that the impregnation 
has followed the bedding-planes and almost 
wholly those of the coarser layers. This is, of 
course, what. would be expected, since the inter-

v 
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stitial space in the coarse bands would be 
greater and the solutions would most easily find .. 
their way along them. 

This impregnated slate has formed, on weath­
ering, a considerable proportion of the detrital 
ore which has been worked on the Renison Bell, 
Montana., and Boulder leases. 

Moreover, the whole of the face worked by 
Messrs. Duncombe and Maddox in the north­
eastern portion of their lease presents this 
character. There is as yet little sign of the 
presence of the more massive ore-bodies in 
either floors or more vertical feeders at this 
place. 

Between the several small fissures in these 
zones of impregnation the different blocks of 
t he slate have their bedding-planes dipping at 
different angles, and in all directions. 

The prospecting which h as hitherto been ca.rried out upon 
the several portions of this lode-system serves to show that 
tunnelling is of very little value. Both on the Renison 
Bell Mine and on the Boulder lease tunnels have been 
driven into the hillsides in the direction of the pyritic­
cassiterite ore· bodies, but have gone under them, clearly 
showing the character of these " floors. " 

Sinking is the only course open for adoption by the 
companies desiring to prospect for the presence of other 
possible floors below those which are visible at the surface. 

The writer is of the opinion that such floors will be 
found if sought ; but at what depth below the known 
floors it is impossible to say. 

Therefore, the matter of prospecting by diamond-drilling 
suggests itself, The diamond drill core would serve to 
indicate the presence or absence of lode-matter along the 
path followed by the drill. 

It has been already indicated that the rli.stribution of 
cassiterite in the lode-matter of this type is irregular. so 
that but little reliance could be placed upon assays of 
possible ore from a bore core. The core might be from a 
relatively rich or a relatively poor portion of an ore-body. -r-

Again, the dimensions of an ore-body could not be judged .~ 
from a core which might represent a boring from a 
" feeder " or a " floor. " 

Whether it be decided to bore or to sink a shaft at any 
point on the lode-system, it would be wise, in the opinion 
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" of the writerJ to work in a direction at right angles to the 
known floors a.t the spot where work is started. 

In those cases which could be most satisfactol'ily 
examined the " Hoors" of ore are parallel to the bedding­
planes of the slate in which they occur. In this respect 
they resemble the " branches " of t he branching-lodes 
described above, and in fact t he direction of the bedding­
planes is in both cases the pontrolling structural factor. 

The lode-system of the variety bere described is not essen· 
tially different in character from (me of the branching lodes, 
it is merely a littl e more complex in detai l. 

Both structural types result from t he filli ng of fissures 
which have been formed in a rock which has been broken 
by the operation of external forces, and which has simul· 
taneously opened up along the bedding·planes on account 
of its ready 6ssibil ity in those directiollS. 

Another noticeable structural feature is" presented by 
the lodes on t he boundary between the two sections of the 
Boulder lease. There there arc two intersecting veins of 
the same character, and hence probably occupying fissures 
which are contem poraneous. 

One of t he veins follows t he bedding-planes of the slate, 
and the ather cr~sses these at right angles. The 
former is a fiat vein , whilst the latter appears to be near ly 
vertical. The disposition of these two veins is almost 
exactly that of the long dyke of quartz porphyry and the 
shorter (but stou ter) arms of t he same rock which cross it 
at Pine Hill. 

The suggestion offered is that both t he acidic igneous 
rock and the ore-bodies are the fillings of similar planes of 
weakness caused by the sa.me crustal stresses. 

(b) The ()uartz-1JOllrma"illl-00Il.sitf>rl te Vlins.-These a.re, 
on t he wbole. rather more simple in structure, but yet 
show some points of resemblance to those mentioned a.bove. 

The reticulating veins in the porphyry at Pine Hill al'e 
due to a fairly regular jointing of the igneous rock during 
the progress of contraction consequent upon cooHng. The 
vein-matter has been introduced along the joint-planes, and 
the rock ou either side of these has boon impregnated by 
these solutions.* The chief va.lues, certainly, lie in t he 
fUled joint-planes, but there are undoubtedly zones of the 
impregna.ted rock which would pay for crushing. 

The principal lodes of this district run in a north-east­
south-west direction, and have thus fa: been very little 

• :-:ee Plate V., Fig. III . 
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prospected. At one point, near the mouth of the tunnel 
which is being now driven into Pine Hill, there is a. sug­
gestion of the existence of a cross-fracture tra.versing the 
main onc almost at right angles. The slate is certainly 
indurated along a. direction nearly north-west and south­
east; while the main vein at that place strikes north-east 
and south-west. 

(c) llhe Other Vei·ns.- The strike of the other lodes is 
shown where possible on the map. None of the occurrences 
are of great importance, and very little work has been 
done upon them. 

(6)-THE ~ECONDARY ALTERATlO N OF THE LODES. 

By the operation of meteoric water upon those portions 
of the ore-bodies '.\,hicb are at or near the surface of the 
ground certain ch~mical changes have been wrought. The 
result is that the outcrops of the ore-bodies are altered from 
t:he above-described primary condition. On the whole, the 
structure and texture remaiu, but the miueral composi­
tion is altered. 

The pyritic-cassiterite ore suffers the most obvious 
changes. By inspecting the various exposures along the 
Renison Bell-Montana-Boulder lode-system the processes of 
alteration can be studied in all their stages. 

The chief feature of the early stages of alteration is 
the change of pyrrhotite into marcasite and limonite. Mar­
casite is always present on the surface of the exposed 
If floors" of ore, but the writer failed to recognize any in 
the primary ore. The conclusion arrived at was that the 
formation of marcasite marked an intermediate stage in 
the processes of alteration. Moreover, since pyrrhotite is 
absent in the crust containing marcasite, and whereas it is 
the most abundant constituent of much of the primary ore 
below, the marcasite is formed from the pyrrhotite . 
. The marcasite itself rapidly decomposes and is carried 
away in solution, leaving first a honeYCOmbed quartzose 
lode-stuff in which well-defined cubes of pyrites wrap round' 
many of the quartz crystals. 

The pyrite itself finally disappears, and there remains a 
hcneycombed a.ggregate of acicular quartz crystals, in 
which tin ore is sometimes visible. Where the quartz crystals 
are numerous, a.nd to some extent intergrown, the 
lode-matter retains its original texture, but where the 
primary ore has been more pyritic and less quartzose there 
results a friable mass of quartz crystals which readily 
crumbles away. 
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The oXldised ore which is sluiced off the surface of these 
weathered floors consists, then, in part of minute granules 
of tin ore and small a.cicular crystals of quartz. 

There may result in this way a certain concentration of 
tin ore, by the gradual removal of those portions of the 
Qre~bodies which are susceptible to altera.tion. It should~ 
however, be remembered that, as far as the tin are is con~ 

»-" carned, the concentration is entirely of a mechanical nature. 
The tin ore is not dissolved and reprecipitated upon the 
horizon where it is now found in the same way as some ores 
of lead and copper are. 

The tin oro in these weathered floors represents (with I.he 
exception of that port ion of the are which is carried away 
by the streams) the tin contents of the disintegrated lode~ 
stuff above it. In many cases the depth of disintegrated 
are cannot be large, and yet the retuf!lS on sluicing the sur­
face floors have been highly profitable. The conclusion to be 
drawn is that the tin contents of the yet undecomposed 
portions of the flOOfS are far from negligible, although no 
attempts have yet been made to sample the pyritic bodies 
systematically. This must be done by the present com­
panies working on the oxidised ore, for the oxidised ore 
cannot be expected to give more than a temporary supply 
of ore for treatment. 

The zones of impregnated slate which occur in the lode­
system which has been . mentioned, have, in t he weathered 
zone, lost their content of pyrites, and carry, along the 
bands of coa.rser grain, 'cu~ical cavities after 'pyrites 
crystals. 

Since these impregnated zones of slate also carry tin 
are in places it follows that the unoxidised pyritic slate 
should be sampled and assayed. There is absolutely no 
doubt but that this slate, with the cubi6al cavities distribu­
ted along the bedding-planes, has been charged with pyrite. 
In spite of the statements made to the effect that actual 
pyrite has not been seen, there is no possibility of doubt; 
for in some of the larger cavities the characteristic strire of 
the pyrite crystals can be seen to have left their imprint 
upon the walls of the cubical cavitieR. 

While it may be granted that the great bulk of the ore 
has been undoubtedly of a pyritic character, there js one 
variety of lode-matter associated with these deposits which 
has fostered the hope that some of the ore.at least has been 
always free from pyrites. This arc is dense, brown or 
grey in colour, and has the texture, to the naked eye, of a 
quartzite. The largest masses of it occur on the Boulder 
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lease, where they have been regarded as boulders derived 
from some other lode or part of t he same lode higher up 
the hill. There have also been found a few small specimens 
of similar ore on the Renison Bell lease, to the south-east 
of the present workings. The are is valuable, bulking, on 
the Boulder lease, as much as 53 per cent. of metallic tin , 
lLnd J am informed that some of this tenor has been broken 
up and sent to the smelters. 

The so-called boulders are not of secondary origin ; they 
have been left standing above the level of the more easily 
(~isintegrated lode-stuff by reason of their su peri or hardness 
and compact texture. 

On microsc0pical examination the ore proves to be mainly 
a granular aggregate of quartz tourmaline and tin are. The 
tourmaline is not abundant, and t he only other constitu­
ent is limonite. The latter appears to have· bee!l derived 
from pyrite, which has been present in small amount 
through t he are. Some limonite-stained cavities remain 
to mark its former presence. 

So the ore cannot be regarded as anything but a local 
variant of the general type, and it does not appear abun­
dant enough to ever prove important. 

The gossans which result from the oxidation of other 
pyritic-cassiterite bodies in the district may seem to be 
due to the alteration of another type of vein than that 
described a bove. +'01' it has been indicated that the iron 
conten~ of the " floors" has been not onh' oxidised, but also 
completely removed from the surface por tions of the forma­
tion at least. 

The reason for the absence of iron in the form of limoll­
ite in the oxidized fl ooTs is given by the known interaction 
between organic acids and the oxidised iron compounds. * 
The thick growth of vegetation which has covered these 
deposits has had the effect of rendering the surface-water 
capable of dissolving out the iron compounds. The roots 
of the vegetation are to be seen penetrating the upper 
portion of tbe lode-system in all directions. In the case of 
the more vertical bodies of ore and those dipping into the 
hills the area exposed to such action at the surface is 
relatively much smaller than in the case of horizontal 
bodies or those dipping with the hillslopes, and the iron con­
tent of t he lode-formation is preserved in the form of gossan. 
For jnsta.nce, the vertical "feeder " from which so much'­
tin ore has been .recovered in the southern portion of the 
Montana section retains much of its iron content as gossan . 

• A. Geikie, "Text_book o(Geology," 1903, Vol. J., pp. 598-699 .• 

• 
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The rela.tion of the quartzose ore lying above the" Boon" 
and the gossans to the unoxidised pyritic ore is shown 
diagrammatically elsewhere. * 

Ths gossans which result from 1,he oxidation of the 
simple or branching lodes are of normal character, and 
from their general appearance led early prospectors to 
examine them for lead and silver contents only. 

The prospecting of these gossans more recently has not 
been, in many cases, Lhoroughly carried out. Too much 
reliance has bee~ placed upen samples very roughly taken. 

The Lin contents of the gossans cannot be leached out by 
atmospheric waters, but the iron contents of. all gossans are 
redistributed in a very irregular manner. Thus, if care 
is not taken to expose the ore-body proper before sampling, 
fragments conta.ining the repl'ecipitated iron oxide only 
may be selected, and with them tin ore mayor may not 
occur. 

It is known that some of the gossanous ores are extremely 
rich in cassiterite) notably rich specimen-ore being obtainable 
from the " big blow " and from above the river tunnel on 
the Renison Bell lease, from the old Cornwall workings) and 
from the main outcrop on the Dreadnought lease. 

Before passing on from the question of the gossans, one 
marc point may be noticed. At the " big blow " workings 
01. the Renison Bell Mine the inclined ore-body called the 
tf big blow " is more or less completely oxidised) while the 
more vertical ore-body encountered in the underground 
workings is, on the same level, unoxidized. This may per­
haps be due to t he geological structure. It. seems possible 
that t he inclined lode should catch th e surface water , and 
let it sink downwards, running all the way over the ore 
a.nd fi nding an outlet along the direction of the junction 
of the " branch " lode with the <I stem." 

It may therefore, in my opinion, be expected that 
oxidized are will be found for some distance into the face 
of the hill above the junction of the " branch" and " stem" 
in both portions of the branching system. The progress 
of such oxidation is indicated in the diagram referred to.* 

Some other oxidized ores were met with that are due 
only to the action of surface waters. The most notable 
occurrence is that of native copper, azurite) malachite, and 
covellite at one point in the bed of the Argent River where 
a small stream issues from the gossan on the northern 
bank. This is certainly due to the deposition of the copper-

• See Plate V., Fig. IV. 
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bearing minera.ls, which are the r esult of the weathering 
of chalcopyrite in tbe pyritic-cassiterite ore. The actual 
copper pyrites has not been seen at this period, but it is 
known to be a. const.3.nt const ituent of the ore-bodies of this 
type. 

Chalcanthitc and vivianite were observed on some of the 
joints anc;l weathered sur faces of the are. 

(7)- TBE SECONDARY ORE-DEPOS IT S OF NORTII DUNDAS. 

By the term H secondary," as applied to ore-deposits, it is 
implied t hat the ore-deposits thus described have resulted 
from the operation of chemical and mechanical forces upon 
prim ary ores, 

A .- TI N DUES. 

1. Tlte R esidual Tin Ores.- Consequent upon the chemi· 
cal alteration of the floors of pyritic-cassiterite are and 
the mechanical action of water there have been formed a. 
number of deposits which a re commonly referred to as 
It a lluvial " deposits. 

·But the constituents of these deposits have not moved 
any a ppreciable distance, and they retain, on the whole, 
their original character. Thus, well-formed crysta ls of 
qual'tz are common, a.n d the fragments of vein-matter and 
country rock are alike angul ar . 

A large proportion of the tin ore in these deposits is 
excessively fine in grain; and it would indeed be remark­
able if quite a considerable proportion of this cassiterite­
slime has not been removed and distributed far and wide 
by the surface ·waters. It is possible to find t his slime tin 
ore in t he surface soil of the district, as, for instance, on 
the north-eastern slopes of the Dreadnought Hill. 

But a great portion of the tin ore has remained, and 
these deposits have constituted for some time the principal 
sources whence the output of t he field has been maintained. 

The vegetable cover has, no doubt, largely assisted in 
keeping the residual matter from sharing in the general 
degradation of the district. 

The residual deposits are for t he most part r estricted 
to the Renison Bell-Monta.na-Boulder lode-system, but ore 
of essentially similar character has heen worked on t he 
boundary between the two sections of the B oulder Com­
pany's lease and at several points round Pine Hill. In 
almost all cases the residual deposits are from the dis­
integration of lode-matter enclosed within the slate. H ow­
ever, some of the shallow deposits lying on t h e quartz-

... 
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porphyry containing reticulating veins of tin ore have 
been really residual deposits, since the tin ore has rema.ined 
Rra.ctically where it was deposited by the vein·forming 
solutions. 

2. The Alluvial Tin D eposits. - Tbe early workings on 
the tinfield were all on the alluvial ore, which filled the 
gorges carved out by the Dalcoath and Gormanston Creeks. 
A portion of Dead Man's Creek has also been worked, and 
the greater part of Penzance Creek. Little now remains 
of the true alluvial ore, save near the junction of Dalcoa.th 
Creek with the Ring River, where only the central gutter 
has been worked out. 

The tin ore in this area has almost wholly been derived 
frem the Pine Hill lodes, and the rounded pebbles which 
predominate in the alluvial deposits are formed of the 
tourmalinized quartz porphyry of that district. 

No doubt some contribution of tin ore has been made to 
the lower portIon of this alluvial deposit by that branch of 
the Dalcoath Creek which traverses the south-eastern por­
tion of the Renison Bell-Montana-Boulder lode-system. 
Nevertheless, the greater part of the tin ore comes, in my 
opinion, from Pine Hill. 

The most notable feature about these alluvial deposits 
is the occurrence in the Gormanston Creek of some very 
large nuggets of tin ore. These are all similar in character, 
and consist of a crystalline aggregate of quartz tourmaline 
and cassiterite in variable proportions. Microscopically 
they show no further details, and are, in my opinion, 
formed of semi-waterworn fragments of a lode situated in 
the slate country. 

The largest boulders were obtained at a point 2 chains 
north of the southern boundary of Section 317-M, in the 
bed of the creek. 

Altogether , several tons in weight of these II Gorma~ston 
boulders " were obtained at this place, and smaller ones 
were r~covered at various points for several chains down 
the creek. The lar~est boulder weighed some 19 cwts. , and 
has been preserved In the Tasmanian Museum, Hobart. 

Precisely similar ore occurs right down to the junction 
of Dalcoath Creek and the Ring River, but the specimens 
at this end of the creek are all small. 

The small creek running into the Argent River in Sec­
tion 1945-H contains a little tin ore at the north-western 
corner of Section 4550-93M, but not in sufficient quantities 
to justify any work being done at that point. This ore js 
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undoubtedly derived from the gossan body in t.he immedi­
ate vicinity. 

There is a little alluvial ore in t he creeks which run into 
the Ring River from the eastern slopes of the Dreadnougnt 
and Stebbins' Hills. The are is derived from the lode­
system traversing the slopes of those hills. 

In the immediate vicinity of the sawmill on Melba Flat 
there is a small amount of tin are in the recent alluvial of 
the flat. Since it does not occur in the upper part of the 
alluvial deposit the tin ore must be considered to have been 
shed by the gossanous formati on which crosses the hills to 
the south of the fiat. 

The Dundas Rivulet near the town site of Dundas has a 
shallow fringe of alluvial material , in which some tin ore 
occurs. The deposit is not of any great extent, although 
on Section 3765-M the grade of the ore is good. The ore. 
here, too, is of local derivation . 

In the centre of the deserted town site of Ringville an 
alluvial deposit of recent date has been worked. The 
source of this ore is very probably the tin-bearing forma­
tion on Section 453-'M; and the old workings in Great 
Northern Creek were probably on ore which had a similar 
scurcc. 

None of these alluvial deposits extend beyond the 
immediate vicinity of the lodes, which are known to carry 
the tin ore. Moreover, there is seldom anY admixture of 
other material with the tin are than fragm~nts of the wall­
rocks of the lodes. 

But in the case of the broad alluvial deposit of the old 
Pieman River we fmd constituents of all the rock-forma­
tions in the whole district represented. The more per. 
manent minerals from these rocks occur with a small pro­
portion of tin ore throughout the whole breadth of the 
f(lrmation . 

Thus, chromite and colours of osmiridium and gold are __ .. 
all 'recovered with the tin ore when prospects are being 
tried with a tin dish. 

The reason for the variety of the metallic ~jnerals 
present is given by the mode of origin of the alluvial forma­
tion as a. whole. It has been shown that the deposit formed 
the floor of the matured valley of the Pieman River , and 
that it contains the fragments of the rock·formations 
tra.versed by the tributaries of that river. 

The tin are varies considerably in the matter of grain, 
the fragments sometimes attaining a diameter of three­
quarters of an inch. This tin are is not often absolutely 
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pure, but contains a small content of quartz and tour­
maline. Tbe majority of it appears to me to ha.ve been 
won irom the central area of the Linfield and from Pine 
Hill. There are many rich patches in t he pyritic.cassiterite 
deposits, for example, in the Renison Bell, Dreadnought. 
a.nd other leases, which would on disintegration produce 
nuggets like those recovered from the alluvial. 

The widespread character of this alluvial has suggested 
to many the idea of treating the formation as a whole for 
the tin content. 

This does not seem to the writer to be practicable, since 
the water ·supply in the district is insufficient for sluicing 
on a. large scale j a.nd the deposit does not appear suffi­
ciently rich to admit of being treated as a whole on any 
but an enormous scale. 

'Vhere there has been a secondary concentration -of ore 
in the beds of the small creeks tra.versing this formation 
deposits of better grade have been formed, but these a.re 
small in extent, and have only produced a limited amount 
of ore. 

The deposit of alluvial which carries tin ore may be 
e~pected to extend for some distance beyond the limits of 
the area here mapped. 

The principal creeks which have been worked for tin 
ore wiJtin tbis formation are Isaacson's Creek and the 
sn:all creeks which take their rise in the button-grass plain 
to the north of that creek. 

B.- OSMJRlDlUM AND GOLD ORE S. 

1. Gold.- Brief mention has been made above of the 
presence of both gold and osmiridium in the alluvial tin 
deposits of the old Pieman Valley. 

With regard to the origin of the gold it is difficult to 
pronounce an opinion. Very little ca.n ha.ve been afforded 
by the pyritic-cassiterite lodes of the tinfield, and these 
alone cau be t he local sources of gold. It seems to the 
writer more probable that the majority of the gold bas 
been derived from the lodes situated a few miles to the 
E"astward of the centre of the tin field. An obj E"ction to this 
view has been offered on account of the difference in assay 
value between t he gold of the alluvial and that of the 
lodes of North·East Dundas. The lode gold is of lower 
grade than the alluvial gold. 

This is not exceptio!lal ; it is, in fact, usual to find 
alluvial gold of a higher degree of fineness than vein gold. 
even in cases where the presumption is very strong that 
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the latter has been the source of the former. The differ­
ence in fineness must have been caused by the intervention 
of chemical action. 

Taken as a whole, the alluvial deposit of the Pieman 
River cannot be considered likely to prove of value, but 
a few ounces of gold have been won by prospectors while 
working for tin ore in I saacson's Creek. 

In the alluvial deposit on the Melba Flat there is gold, 
a,od a large number of prospectors have been at work there 
at different times. The writer did not attempt on this 
occasion to solve the problem of the origin of the gold. 

2. Osmiridiwn.- The presence of osmiridium with tin 
('ore seems at first sight curiously anomalous; for it is usual 
to think of osmiridium as being associated with basic or 
ultra-basic igneous rocks, and of tin ore with those of acidic 
character. The anomaly is dispeJIecl by the explanation 
which has here been given of the association of these two 
groups of igneous rocks. The acidic a.nd basic rocks of the 
district are in very close proximity, and the ores which 
are genetically associated with each group have inter­
mingled in the alluvial deposits. 

Chromite is in all cases the common associate of the 
osmiridium , an d gold is usually present. 

Very little osmiridium has been won from the tinfield 
proper, but a number of ounces have been recoveud from 
the creeks situated a short distance to the northward of 
the area represented on the geological map. 

Mr. J. Riley, who has done a large part of the prospect­
ing of this area, kindly offered to show me over the country, 
and I was thus enabled to make a flying visit to the district. 
The following brief notes on the occurrence are the result 
of that visit. 

The creeks which carry the largest proportion of the 
osmiridium are those which traverse a broad belt of ser­
pentine lying to the north of the area included in the geo­
logical map, at a distance of about a mile from the junction 
t)f the Pieman and Huskisson Rivers. This serpentine, at 
its southern boundary, has a bearing about W.N.\V.-E.S.E., 
and appears to be continuous for some considerable d.is­
tance. 

The Pieman alluvial comes right up to the edge of the 
serpentine, which forms a series of low hills. 

In mineralogical character the serpenti ne does not 
al-'pear to differ essentially from the other occurrences 
of the rock in the district. It varies in colour from dark 
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green to a dull greenish-yellow, and fr.)m the weathered 
surfaces crystals of chromite sometimes stand out in relief. 

The surface of much of the serpentine is entirely covered 
by a. dense crust of residual limonite; a fact which led to 
the pegging of the whole outcrop in the boom days by inex­
perienced prospectors who thought the iron oxide to be 
the gossan of a large lode-formation. 

Those creeks which have been worked have proved pay­
able only within the boundaries of the serpentine itself or 
ill the slate which is but a few cha.ins distant from the 
serpentine. 

The extraordinary feature of these " alluvia.l " deposits is 
the almost complete absence of " wash." The creeks have 
for the most part clean smooth beds, with occasional 
deposits of sedimentary material an inch or two in depth. 
The osmiridium is recovered by scraping up the bottoms of 
the creeks, which consist, as a rule, of soft decomposing 
serpentine. There are llumerous limonite-stained crevices 
in the bottoms of the creeks, and these act as natural riffles 
and hold the osmiridium. Especial care is therefore taken 
to clean out these crevices. 

In one place I was shown a couple of bags of tin ore 
which had been won while sluicing for osmiridium, but 
not removed on account of the difficulties of transport. 
This tin ore is doubtless the result of secondary concentra­
tion from the Pieman alluvial , which is near at hand, and 
which may even have extended over this locality before the 
drainage system acquired its pre3ent development. 

The origin of the osmiridium is undoubtedly the serpent­
ine rock, although no specimens attached to fragments of 
t.he rock have been seen. The mineral is probably dis­
seminated throughout the body of the rock, and not· 
restricted to veins, as most other meta.ls are. The workable 
deposits, therefore, will only be alluvial deposits. 

The other streams taking their rise in this serpentine 
a.re all worth examination for osmiridium. 

In other parts of the field there are small quantities of 
,the same mineral, but, with the exception of some said to 
be present in the Melba Flat, all the colours are derived 
from the old Pieman alluvial formation. 

As regards any other contributing source than that body 
o! serpentine mentioned above, the writer regards the 
broad dyke of serpentine which traverses the western flank 
of the Colebrook Ridge as the most likely. The streams . 
which flow towards the Ring River are worth prospecting. 
for osmiridium. 

I'"--------~----' 
I 
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C.-tRON ORES. 

There a.re some occurrences of the ores of iron which have 
bc.en regarded by some as po~sible economic sources of iron. 

The principal occurrences are classified here, since they 
are formed of residual limonite due to the weathering 
of ferrifarolls serpentine. The limonite forms only a super­
ficia.l crust, and is nOL likely to prove oC any commercial 
value. 

It is best developed on the serpentine area near the 
junction of the Pieman and Huskisson Rivers which has 
just been mentioned, and on the southern slopes of Ser­
pentine Hill, near the Argent tunnel. 

At this latter place there are a number of Cragments of 
columnar magnetite from the disintegration of veins in the 
serpentine. The vains are as much as a. foot thick in 
places, if we may judge by these fragments, and in some 
cases the columns are curiously contorted. The specimens 
a.re of interest for the marked polarity which they display, 
but are not likely to prove of value. 

Th9 origin of this magnetite is to be explained by the 
transformation of a rock rich in ferrous compounds into 
serpentine. 

The chromite in the Pieman alluvial and in all the 
creeks which flow away from the basic rocks is too small in 
amount to be of commercial importance. 

Oue o('currence of iron ore on the eastern slope of the 
ridge running down from Pine Hill to the junction of the 
Hing River and Dalcoath Creek is probably to be classed 
as a gossan rather than a residual iron ore. A small 
gold content having been found in some of this ore, it has 
been proposed to work it for fluxing purposes. 

( B) - SUMMARY OF THY. GENESIS OF TB.E ORE. DEPOSITS. 

At the close of the period here provisionally termed Cam­
bro-Ordovician the site of the field was occupied by a 
great sedimentary series, of which the lower members were 
intruded by intrusive types,. and the upper members inter­
stratified with the eHus,ive types of a rock which is usually 
a quartz porphyry or a felspar porphyry. The ore-deposits 
.of the whole field were quite unknown. 

Following upon the prolonged period of sedimentation, 
some great earth movement took place, and the sediments 
acquired a oe!tain schistosity or slaty cleavage, while the 
igneous rocks were also rendered schistose and suffered an 
.alteration and reconstruction of their constituent minerals 
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Into t.his complex, after some considerable interval of 
time which is not recorded in the formations of t he field, 
t.here intruded a great igneous magma.. 

\Vhether t he earth movements of prior date had caused 
any directions of crustal weakness by which the distribution 
of the igneous material was governed is not now certain. 
As far as the geological map can explain the structure, no 
such general directions of weakness can be detected for the 
earl ier phases of the intrusion. There was an intrusion of 
molten material into the deeper portions of the earth 's 
crust, and this material began to solidify in amorphous 
fe rm. From the processes of consolidation resulted the 
basic rocks of the district in al1 t heir variety, and at this 
period t he osmiridium first appeared in the district. 

The mechanical stresses of in trusion, possibly aided by 
other stresses, seem to have caused a more or less regular 
fissuri ng of the central portion of the fie ld, and a more 
irregular fracturing of the surrounding district. This 
fissu ring was not. utilized by the early magma itself save 
in one instance, where a long narrow dyke of gabbro was. 
formed. But the fissllrt$ became of prime importance a.t a. 
later date when t hey became fil1ed first by the quartz 
pcrphyry and later by the ore-bodies of the fie ld. 

As solidification proceeded the magma appears to have 
altered very materially in composition , and fi nally a highly 
acidic type was evolved. This penetrated the deeper por­
t ions of t he crust in the form of dykes of quartz porphyry 
and granite porphyry. And still t he magmatic rcservoir 
continued to differentiate- until quartz, tourmaline, and 
scmetimes tin ore were forced upwards. At about this 
time also t he vein· forming solutions were given oft', a.nd 
they rose t hrough t he fissures mentioned above into regions 
of lower pressure and temperature, where their mineral 
contents were precipitated. The pressure must have been 
exceedingly great, even where ore-deposition took place, 
and the solu t ions probably forced apart the fissure-walls 
until free crystallization was possible. The internal evi­
dence of the ore-bodies aft'ords proof of t.his free crystalliza­
t ion, and the pressure conditions may be deduced. 

F or it ;s now known tha.t certain lode-forming minerals 
a.re characteristic of certain zones of depth or types of 
veins.* Taking the vein-types of this field. it will be seen 

• Vide W. Lindgren, Ii Th~ Rtllatlon of Ore-depoatlion to Phpical 
CondiUonl "-Economic Geology, Vot IJ., 1907, pp 10'; ef Mlq. AIIO. 
W. H. Emmonl, If" Genetic CIU8lflcation of Minerals "-EconomJe 
Geology, Vol. Ill. , 1908, pp.611 rl.1f't1' 
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that t he mineral groupings are characteristic of II contact 
meta.morphic deposits," or the "deposits of t he deep-vein 
zene. " 

With this period of ore-deposition, which eventua.ted in 
Devonian time, t he genesis of the primary ore-bodies 
ceased. 

No feature of importance to the economic side of the 
geology of the field was impressed upon the district unt il 
the agents of denudation had removed so much of the 
cover as to expose the deeply seated ('Ire-deposits to surface 
weathering and degradation . Then t he period of dis~ 
integration and redistribution of material began, and pro­
ceeded stea.dily until a matured river system- that of t he 
old P ie man- was evolved j and deposition of the load of 
material gathered from the bi1ls began. This proceeded 

. for some considerable period, and the conditions were 
altered by an uplift of the western port ion of Tasmania, 
whereby the river systems were revived. This I'atter 
period bas JastRd up to the present t ime, and during it the 
secondary ores have been formed and reconcentrations made 
of the contents of the older alluvial. 

Vr.- THE HISTORY OF MINING ON THE FIELD. 
The mini ng history of the field dates back to about 1890, 

when many prospectors were t raversing the, district. 
puring this earliest period of prospecting Ettle, if any, 
thought was entertained of t he possible presence of tin 
ore; and attention was given fi.rst of all to any gossanous 
outcrops which might, in the opinion of the prospectors, 
prove to be the cappings of si lver-lead ores. 

It is probable t.hat some of the early workings, of which 
no history can now be obtained, belong to this period. 
Tunnels were driven for short distances, and then the sec­
tions were abandoned, for the silver contents of the gossans 
proved always low. 

The tunnel driven into the Dreadnought Hill is an 
example of t hese workings which is notable, in that the 
rich tin-bearing lode-stuff was actually penetrated without 
its character being I·ecognized. 

The first actual discovery of tin ore on the field W&8 

made in June, 1890, when Mr. Ringrose Nicholson found 
tin ore in the Ring River, in the neighbourhood of its 
junction with Dalcoath Creek. This discovery was not 
foll owed by any active mining operations at the time, and 
litLie notice was taken of it until a temporary set-back in 
t he Zeehan field caused a number of mel1 to look for work 

/ 

., 



CXIX 

-v.·hich would tide over the bad t imes. Payable alluvial 
tin ore was then found, and the prospectors followed the 
course of Da.lcoath Creek a.nd Gormanston Creek up to Pine 
Hill. In the course of this prospecting the lode-formations 
.on the Boulder Company's ground were found, and some 
work had been done on these at the time of publication 
of Mr. Montgomery's report in 1893. 

The Gormanston boulders were discovered by Mr. T. 
Strong in November, 1893, but no rush resulted, as tin 
was at that time at a low price. 

Between this period and that of Mr. Montgomery's l&.ter 
-visit in 1895, the work of prospecting the lodes was 
Testricted mainly to the ground now held by the Boulder 
~ompany and by Mr. A. D. Sligo. 

The prospecting of the Renison Bell lease had been 
begun. but it does not seem to have been fully a.pprecia.ted 
"at that time t hat the gossan outcrops were the cappings 
.of tin ore-bod ies. In fact, the report of Mr. ,Montgomery 
includes a strong recommendation to the company to test 
·the lode for tin and gold. 

The next important step in the development of t he !leid 
·was the construction of the Emu Bay Railway, which was 
carried through in 1900, and a connection was thus 
-made with both Zeehan and the remainder of the island. 

The railway-line necessitated a large cutting on the 
Renison Bell lease, which actually penetrated the main 
lode-system on that property. 

There was still little progress made in any part of the 
field, and little activity was displayed until, in October: 
1905, the detrital tin deposits were first revealed by Mr. 
H. E. Evenden's discovery of payable ore on the Renis01l 
Bell lease. . 

This was the beginning of the present period of mining 
the surfa.ce of the pyritic floors. 

Th e other end of the Renison Bell-Montana-Boulder 
1ode-system (which at that time was only known in the 
"REmison Bell ground) was found by Mr. A. Duncombe in 
-the north-western portion of the Boulder Company's lease 
in May, 1906. 

In view of these discoveries it seems remarkable that 
no attention had been paid to the gossan outcrop on the 
Dreadnought Hill. It remained for Mr. H. E. Evenden 
to recognize the possibilities of the gossan in February, 
1908, and since that discovery the Dreadnought-Federal 

lode-system has been prospected at several points. 
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Still later, in 1905, tin ore was found near the Dundas. 
town site by Messrs. P. Quinn and P. Hodge, who are now 
prospecting their discovery. 

VII.~THE MINING PROPERTIES. 

(I)- THE RENISON BELL PROSPECTING AND MINING COM­

PANY, No LIABILITY. 

The company's property consists of a number of smaller 
sections now united to form the consolidated lease, No~ 
31S7-M, consisting of l SI acres in all ; and a water-right, 
No. 40B-w, for eleven heads of water in the Argent River. 

This laJ:ge lease lies mostly on the southern side of thr 
Argent River, and comprises· the summit and slopes of the· 
Renison Bell Hill, which are steep, and are traversed by 
no streams of any importance. 

The creek known as Porphyry Creek affords the small 
amount of water now UEed in the sluicing operations j but. 
this small supply will prove quite inadequate when opera­
tions are being conducted on a larger scale, and the com­
pany must look elsewhere for a source of power and water. 
The Argent River, which runs through the northern 
portion of the property, wiIi doubtless be drawn upon to 
supply the necessary water, but it is doubtful whether the 
remaining available wa.ter-rights on this river can supply 
the necessary power for a. milling plant_ 

The rock-formations represented within the lease are 
members of the slate series, porphyroid, and sericitized 
and tourmalinized quartz porphyry. 

The members of the slate series are broken up and folded 
by earth movements subsequent to their formation, d.ud lt 
is not possible to state an average value for their dip and 
strike. Adjacent blocks are found to dip in entirely ciif­
ferent directions, and the railway-cuttings shO\y that, in 
addition to the fracturing and dislocation of the sediments, 
there ll'as been a gentle folding. Nevertheless there cannot. 
be said to be any regular general folding into anticlinal and 
synclinal folds. One railway-cutting immediately to the­
west of the lease shows this structure, which is, in u:y 
opinion, a local, not a general, feature. 

A well-defined fault is shown in the railway-cuttin<T 
which has traversed the main lode-system, and the result ;r 
the faulting has been to lower the western portion of the­
country relatively to that on the eastern side of the fault. 
The amount of the movement is not to be ascertained, but. 

• 
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it has sufficed to bring the conglomerate down on to the 
same level as the slate. 

This fault-plane is itself important, in that the fault­
breccia which marks its position has been impregnated by 
pyrites. It is this fault-breccia which has been called by 
the compa.'ly the ,I cross lode." The capping and weathered 
portion are stan niferous, but whether tin are is present in 
the railway·cutting seems to be unknown. 

In my opinion this plane of dislocation is ODe of the 
" feeders" referred to above, and further work on the pro­
perty may prove that the main lode which has been cut 
in the underground workings is one and the same with tws 
"cross lode. " 

The property contains within its boundaries a number of 
lodes which at first sight appear to be separate bodies of ore. 
Tltey are, however, to be more properly regarded as bebng­
:lng to a smaller number of lode·systems which present a 
variety of structural detail. 

These are here referred to as-(1) the low-level lode­
system; (2) the " big blow " lode system; (3) the western 
l~de; (4) the gossan outcrops north of the Argent River. 

(1) The " low-level lode-system " is the title here applied 
to the lode-matter now being worked on the north-eastern 
slope of the Renison Bell Hill, the lodes which are exposed 
in the Emu Bay Railway cutting, and the lode-matter 
partly worked between the railway-line and the Argent 
River. 

The underground workings at the river level are fully 
described in Mr. Twelvetrees' report on the property in "he 
year 1906. 

Briefly, they are as follow: - A drive has been carried 
southwards on the footwall of a gossan lode visible at the 
river bank, and crosscuts have been put out east and 
west. 

The western crosscut met with nothing but cl)untry 
rock (soft slate), although there is a mass of dense gossan 
\>ertically above it. This gossan, called the II No.1 lode," 
dips at a. very flat angle to the east, and the western cross­
cut has been driven below the level of this flat lode. 

The first eastern crosscut passed through two zones of 
lode-matter, the more westerly being an admixture of gas­
san and clay, the second a silicified slate carrying pyrr­
hotite. 

The second eastern crosscut passed through both these 
forma.tions. The gossanous one is contracted, but the hard 
siliceous lode is associated with a very broad belt of dolo-
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mite or ankerite, with which is associated a little pyrrhotite_ 
This carbonate lode, is, as has been indicated above, appar-­
ently due to merely a local variation in the character of 
the mineral-bearing solutions at the time of the formation 
of the lodes. The normal pyritic body was cut through in.. 
the last few feet of this crosscut, and another small veiD_ 
of dolomite found on the hanging-wall. 

Driving was resumed in a south-easterly direction on 
. the hanging-wall side of the lode. After driving for 60> 
feet in the hanging-wall a short crosscut has been put in 
to cut the lode, which carries both quartz and carbonates, 
as gangue minerals at this point. The drive was carried 
another 60 feet and crosscuts driven towards the north­
east and south-west. The latter cuts the continuation of 
the pyritic body already mentioned, and on passing through 
it a few odd splashes of galena associated with ankerite 
were met wit.h. 

The north-eastern crosscut was abandoned in very hard 
pyritiferous slate at a point 70 feet from the hanging-wall 
drive, when it had not been carried far enough to cut the 
massive pyritic lode exposed in the railway-cutting above 
this point. 

These underground workings have not served to prove 
a,nything conclusive with regard to the main lode. It is­
to be regretted that the drive was not pushed forward in 
the lode itself, rather than in the country. The cost of 
working would have been greater, but the information to 
be obtained from a drive on the course of the lode would 
have more than compensated for the increase of expendi­
ture. As it is, too little has been done to show the mode' 
of distribution of the tin ore in the pyritic lode. 

The railway-cutting, almost vertically above the most 
southerly portion of these underground workings, affords. 
an excellent section of the lode-system. There exists to the 
eastward of the zone, partially exposed underground, a­
very dense pyritic body of the pyritic-cassiterite vein­
type. This pyritic lode is 24 feet in width at the level of 
the rails, and on either side of it is a belt of altered and 
fissured slate impregnated with pyrites. The eastern zone­
of pyritic slate is some 11 feet wide, and the western 
46 feet in width. It is this impregnated slate which shows. 
the elaborate system of " floors " and I( feeders " on a small 
scale with the same structure as the lode·system when 
viewed as a whole. The officers of the company have taken 
a. sample over a width of 40 feet at this point (including­
the dense pyritic lode and the impregnated slate on either-

• 
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side of it), and I am informed that the sampling gave most 
encouraging results . Nevertheless, it would be unques­
tionably better to take a number of sa.mples over shorter 
sections of the ore-body than to take a single bulk sample 
in the way that has been done. 

The massive pyritic lode appears to be continuing 
downwards at the level of the rails, yet it does not reach 
the surface only a few feet above. It is capped with 
indurated pyritic slate similar to that occurring on either 
side of the pyritic body. No aDl(iety need be felt by the 
management at this failure on the part of the pyritic lode 
to reach the surface, for the lode is a "feeder " in 
the lode-system j and although the continuity of one mem­
ber of the lode system may fail abruptly at a given point 
the continuity of the system as a whole must exist, even if 
the other portions of the system are not, in the present 
state of development of the mine, apparent. 

The fault-fissure, which is. filled with brecciated fragments 
of slate and impregnated with pyrites (the "cross-lode" 
referred to above), lies 128 feet to the west of t~e pyritic 
lode in the railway-cutting. It is 10 feet in width, and 
sho~s a notable development of quartz and pyrites on the 
footwall (western) side. The fault can be traced north­
wards from the railway-line for a distance of 100 feet 
on the surface, where its course is marked by an outcrop of 
quartz. 

Southwards it cannot be followed with certa.inty, but 
may possibly be connected with the quartz veins to be seen 
on the crown of the ridge in the uppermost portion of the 
area stripped by sluicing operations. The strike of the 
fault-plane at the cutting is N. 450 W. 

Tin are can be seen in the weathered portion of the 
sandstone and conglomerate, which form a nearly horizon­
tal series resting conformably on the slate on the western 
side of the 'fault-plane. 

The ore is largely confined to " heads" or joint-planes, 
and on the whole is not abundant. Where unweathered, 
in the railway·cutting, the conglomerate is seen to be 
impregnated with pyrites and indurated by the introduc­
tion of silica; both the pyrites and silica having apparently 
been simultaneously introduced. 

The rock weathers to a white friable sandstone or con· 
glomerate, and this character has given to the formation 
as a whole the name of the If white lode." Below these 
layers of conglomerate and sandstone, and apparently con­
formable :with them, the railway-cutting exposes the sur-
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face of a dense pyritic floor . \Vhetber this pyrites carries 
tin or not is not known. 

A little higher up the bill , above t,be railway-line, there 
have been put down a few sballow sbafts, wbich met with a 
soft tin-bearing formation. This may be tbe result of 
weathering upon yet another member of the lode--system 
lying to the west of the I< cross lode." The shafts were full 
of v.:ater during my visit, and could not be examined. 

No pyrites is visible above the railway-line, but the 
cubical cavities in the weathered conglomerat.e prove beyond 
doubt its former presence there. 

The pyritic "floor " of the railway.cutting is very pro­
bably connected with the "cross-lode" a few feet below 
the level of the rails, the fault-plane having been the chan­
nel by which the mineral-bearing solutions rose and spread 
out laterally to form the" Ooor. " 

These details yet remain to be proved, but there can be 
little doubt about the suggested relationship of the several 
members. of the system referred. to. 

From the portion of the lode-system which lies between 
the railway-line and the river the detrital ore has been 
removed by sluicing. 

There is yet another portion of the lode·system exposed 
at the surface on the western side of the U cross·lode." This 
is a dense gosS"&o, which appears to constitute another Oat 
floor, differing from the Oat seam of pyrites in the rail ­
way-cutting in that it is completely ox.idised. Its tin con· 
tent, if any, is not known. The gossan junctions with the 
main lode near the mouth of the main river tunnel, and a 
little above that level. 

The only other workings below the railway·line on the 
lode-system above described are situat.ed near the mouth 
of the main adit. 

A second short tunnel has been driven in a south-west­
erly direction. In the approach a vein of rich ore is saH 
to have been passed through, and a winze pu.t ,1 . .)wn here 00 

the lode. This, however, has since been filled in. _-\lthough 
the tunnel is apparently on the line of the lode intersected 
in the main adit to the westward, no ore-body wa.u encoun­
tered after that mentioned as being in the approach. The 
main lode·fissure may have bent abruptly, or it may have 
ceased abruptly in the manner described in another part of 
this report. It is also possible that a fault may have 
caused a dislocation, and that the northern portion of the 
lode has been moved a few feet to the westward. 
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A small open-cut has been started on the outcrop of the 
pyritic body at the river level, and from the gossan 30mc 
5 tons of tin ore have been obtained. This is the recovery 
from the friable portion of the lode only. Work a.t this 
point was not being carried on during my visit. So far 
only the oxidised portion has been worked, and a little 
pyrites is beginning to make its appearance in t he face. 
The forkings from these workings show some rich specimen 
a re, but t he heaps are of very uneven grade when exam­
ined as a whole, 

During sluicing operations upon the ground lying between 
the railway-line and the Argent River a certain amount ;)f 
waterworn alluvial material has been treated. This is a 
portion of the Argent River gravel, formed when that river 
was flowing at a higher level, and now left as a terrace 
upon the banks. The tin ore won at this place was dark~r 
in colour than that which has not been river-borne, and 
it "as associated with chromit.e. S'ome boulders of lode-­
stuff (black cassiterite and quartz of splendid grade) were 
recovered, and have been stacked apart for later crushing. 

With t.hese boulders there were associated some boulders 
of tourmalinized quartz porphyry derived from the Pen­
zanca district, and both sets of boulders have undoubtedly 
a common origin. The chromite has been derived from 
the serpentine traversed by the Argent River in its upper 
portion, and under such circumstances its association with 
the tin ore is inevitable. Not being of local derivation, and 
the alluvial wash in which it occurs not being of any serious 
importance, the chromite cannot be regarded as an impurity 
of any material moment. As referred to elsewhere it is a 
very common associate of the tin ore in some of the second­
ary deposits in this dist rict. 

Above the railway-line, on the northern fall of the long 
spur of the Renison Bell Hill, the present workings of the 
company are situated. The lode-matter here cannot yet be 
ccmnected with certainty with any of the occurrences 
a lready described, nor with t he "big blow " to be men­
tioned later on. Yet it undoubtedly forms portion of the 
one belt of mineralization, in which the workings on the 
Boulder lease, those of Messrs. Duncombe and Maddox, and 
of the Montana Company a.re situated. 

The present mining operations are restricted to the sluic­
ing of the detrital material resulting from the superficial 
o.s..idation and partial disintegration of a lode which is 
e8sentially pyritic in character. The slate associated with 
the lode and lying above it also conforms to the generaJ 
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type found along the line of the lode-system. It carries 
veins of tin-bearing quartz, and cubical cavities formed by 
the oxidation and removal of pyrites crystals are always 
visible along the bedding-planes. 

A tunnel has been driven into the side of the hill in a 
se.uth-westerly direction for a distance of 67 feet, and passes 
obliquely through the pyrrhotite body, which dips at an 
angle of from 40° to 450 in a direction E. 300 N. The 
adit starts on the hanging-wall side of this lode, and at 
31 feet from the mouth of the adit the pyritic are passes 
out of the back of the drive. From this point onwards 
there appears on the walls of the drive only slate dipping 
E. 300 N. at 450 . In the face a few small seams of 
pyrites occur, crossing the bedding-planes or sometimes 
coinciding with them. These veins seem to me likely to 
belong to the casing of a more vertical body, which may 
have been the feeding-fissure whereby the stanniferous 
ore has been introduced to the lode which is being worked . 

The material now being sluiced is merely t he surface 
portion of t his lode lying between the thin cover of veg­
etable soil and tbe non-disintegrated lode-stuff below. The 
depth of th e detritus may be estimated at an average of 
about 6 fee t over the area already worked. It becomes 
as much as 9 feet in some places, a.nd only 3 feet in others. 

The depth of the ground sluiced away varies in a very irreg­
ular manner, except at one place where a very hard ridge 
occurs, running in a north-west---south-easterly direct ion . 
This may possibly be the outcrop of a more vertical lode, 
and possibly identical with the one beginning to show in 
t.he face of the tunnel below. 

The detrital are varies considerably in appearance, and 
must necessarily do so, since the composition of the lode, 
in its unaltered condition, is variable. The original pro­
portion of the pyrrhotite to the quartz very largely deter­
mines t he physical character of the oxidised lode-stuff . 
There is no doubt whatever but that this detrital are 
has been pyritic in character. There arc a few patches of 
a dense aggregate of quartz and cassiterite, which cannot 
have contained much pyrites in the unweathered condition , 
but the bulk of this class of are is here, as elsewhere on 
the field, small in proportion to that of the pyritic are. 

In addit ion to the sluicing of the surface, a trench has 
been carried up the face of the hill for 150 feet. It is 
located above tbe t unnel , Q,no bas been cut down to the 
pyritic floor. 

.. 
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In all, a.bout half an acre has already been sluiced, and 
from tbe results of tbe prospecting boles wbich have been 
put down on tbe slope of the hill it is estimated that about 
two acres of payable ground remain to be sluiced. Very little 
work, indeed, has been done to prove the south-eastern 
extension of the lode-system. What little prospecting has 
been done is sufficient to prove conclusively that there is 
a continuation of the pyritic lode-matter towards the Mon­
tana ground. Whether this lode-matter contains tin ore 
in payable quantities remains to be proved. 

Near the south-western corner of Section 1215-K a shaft 
has been sunk some 20 feet, and a short drive carried for 
16 feet in a south-westerly direction. The shaft was full 
of water at the time of my visit. It is stated that some Bat 
seams of gossan were met with in t he slate penetrated by 
t he shaft, and the drive went in under the gossan. 

Some trenchi ng has been done, and a shaft has been 
sunk 16 feet near the north-western corner of the Montana 
section, and this work serves to prove t he continuity of 
the lode-system to the boundary of the lease. The lode­
matter is known to carry a certain amount of tin ore. 

Some prospecting holes have been put in on the hillside 
below this formation, and are stated to have afforded 
encouraging returns. 1t is estimated by the management 
that there exists here half an acre of detrital lode-matter 
which will pay for sluicing. 

2. The " big blow " lode-system.- Next to the lode-system 
already described, the most important ore-body is that 
known as the " big blow." This name has been given to 
a dense gossan consisting mainly of limonite, but with a. 
certain amount of quartz in addition. The lode dips at a. 
flat angle towards the south·east, and the strike of the main 
portions of the ore-body is north·east and south-west. The 
outcrop curves with the spur of the Renison Bell Hill. The 
total distance over which the lode outcrop may be traced 
is 358 feet, measured in a direction approximately north­
east and south-west; but the lode is not continuous over 
this distance. The most southerly portion extends for 85 
feet towards the north-east and then terminat.es abruptly, 
having been cut off by a fault. Between this point a.nd 
the spot where the outcrop again continues in a north-east­
erly direction there is a break of 130 feet. 'Vithin the 
limits of this break there is an isolateu patch of gossan 
outcropping. 

The strike-lines of the fault which have dislocat.ed the 
11lain lode are not yet to be determined. The strike of the 
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main lode cannot be exactly- stated. The lode seems to be 
dipping towards the south-east at the southern end of t he 
outcrop. while the dip approaches mot:e nearly to the east­
ward at the northern end of the outcrop. Yet the isolated 
pa-tch of gossan, occupying a positio.n at the south end of 
the gap in the main outcrop. is dipping towards the south. 
The explanation of this change of dip cannot be given until 
there is more work done upon the property and the course 
of the faults becomes known. 

Beyond the break mentioned the main outcrop con­
tinues without interruption for 143 feet , and then termin­
ates abruptly as if cut off by yet another cross-fault. 

No accurate idea of the width of the lode can be obtained 
from the outcrop. for it apparently dips at a flat angle. 
and the irregularities of the ground surface consequently 
have a considerable effect in determining the width of the 
outcrop. 

Some surface work has been done upon this gossan with 
a view to the determination of its tin contents, and a num­
ber of sample holes have been put in along the whole length 
of the lode. These holes have been bored as " half-uppers " 
in the footwall side of the lode. and the returns from the 
a~say of these borings indicate that the lode is one of great 
possibilities. 

Some underground work has been done to try and obtain 
some further information concerning this lode. but so far 
the workings are too insufficiently advanced to afford any 
definite figures as to the strike, width, dip, or value of the 
lode. 

The main ad it starts in country, and bifurcates at a 
point a few feet in. From the more westerly drive a rise 
was put up to the surface, and a crosscut carried eastwards 
to meet the other arm of the main drive. At the point 
where this crosscut meets the drive the northern limit of 
the lode is c1e·arIy seen. 

The drive is continued for some distance on the lode, 
which is still completely oxidised, and gradually passes out 
into the footwall of the lode. A rise bas been carried right 
through to the surface and penetrates this lode, emerging 
at the surface at a point 86 feet above the level of the 
drive. It is difficult to determine satisfactorily the real 
thickness of the lode passed through by this rise. There 
were no ladders in the rise, and from the examination 
which was possible from a bucket it appeared that the 
IootwalJ of the lode was passed at 43 feet from the sur­
face. and that the gossan continued from that point to 

• 
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witliin 18 feet of the surface. Thus the rise was for 25 feet 
in gossan, but this is not the true width, inasmuch as the 
rise and the lode are both inclined in the same direction, 
and the lode has therefore been intersected at an angle. 

Some short crosscuts have been put in from the main 
drive towards the east, and indicate the presence of a sul­
phide lad.:: of the normal pyritic-cassiterite type. The 
slate in the end of the drive is mineralized, and the ore­
budy appe3.l'S to be making in the last few feet of the drive. 

This pyritic body appears to be distinct from that lode 
which is called the " big blow." It seems to be much 
more nearly vertical, and may possibly be connected with 
an outcrop of gossan which extends southwards up the hill 
for some distance. If this proves to be Lhe case, the " big 
blow ,. lod~ will probably unite with the pyritic body along 
a line not yet exposed underground, but not far from the 
p( sition of the main drive. Mention has been made above 
of these branching lode-systems, and this system appears to 
b~ likely to offer a clue to the structure of ethers, since ill 
this case the tin content offers every inducement to the 
company to develop the lode. Moreover, should the" big 
blow " lode prove to be the offshoot or branch of a more 
nearly vertical body there will be every reason to look to 
the vertical pyritic lode as a productive source of tin ore. 
n is reported that excellent values have been obtained 
from samples taken from the pyritic lode-stuff. 

On what is probably this same lode a short tunnel was 
started at a !Joint slightly to the east of the main adit, 
but the workings have collapsed. 

Higher up the hill a little work has been done on the 
gC'ssan outcrop referred to above as being the possible out­
crop of the pyriti-c lode in the tunnel. The outcrop has 
Leen bored and samples taken, but nothing beyond this has 
been done. 

The gossan has become more and more siliceous as the 
summit of the hill is approached, and the lode merges 
finally into a belt of indurated slate. This lode, if it does 
prove to carry tin ore in payable quantities, and supposing 
it to be identical with the pyritic formation in the under­
ground workings at the " big blow," will be an extremely 
valuable asset to the company, for some 300 feet of the 
hacks could be obtained at the southern end by working it 
from the level of the tunnel at the " big blow." 

No time should be lost by the company in pushing on 
the development of this portion of the property. Until 
this is done no definite statement can be made as to the 
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quantities of ore, nor any accurate knowledge be gained of 
the structure of the lode-system. It must be remembered 
that the above account is no more than a description 
of the probable relationship of certain bodies of are which 
a.re not yet positively known to be connected. 

There are some other outcrops on the upper portion of 
the hill which may be connected with the same lode-system. 

To the east of t he long gossan outcrop mentioned above 
some trenching has been done for a distance of 5 chains 
in an east and west direction. Some further gossan has 
been disclosed by this work, and outcrops here and there 
all along the trench. A little tin are is known to exist in 
t·he surface-soil immediately below this formation, but not 
in payable quantities. The strike and dip of the lode can· 
not yet be determined. 

Still further south, and near the top of the hill, there is 
a. small open cut, which has exposed a pyritic lode carrying 
galena, zinc-biende, and siderite. A little t.in ore is said 
to have been obtained from a soft " dig " running down 
alongside the formation . 

3. The " western lode " is a massive outcrop of gossan 
outcropping on the western bank of Porphyry Creek, 
and coursing in a direction bearing north-west and south­
east. It is distinct from any ore-body referred to above. 
Practically nothing, beyond the driving of a short tunnel 
at the northern extremity of the outcrop, has been done on 
this lode. It is said to be tin-bearing. As in other cases, 
there has not been sufficient work done for the structure or 
true thickness to be ascertained. The lode appears to be 
dipping in a south-westerly direction at a flat angle. The 
outcrop is of such a size that it merits more attention than 
it has received up to the present. 

Still further to the west of this point a trench has been 
excavated many years ago, but no record has been kept of 
the results obtained. There is some gossan exposed, and 
this is said to give a little tin on being crushed and vanned. 

4. The gossan outcrops on the northern bank of the 
Argent River form, in all probability, part of the continua­
tion of the lode-system described above as the I< low-level 
system." 

Two short drives have been put into the face of the -hill, 
and show a lode-matter consisting of gossan and irregular 
1T'.asses of ankerite and dolomite, From the more westerly 
of these workings tin are has been obtained. 

Opposite the main river adit the river gravel has, been 
cemented by native copper, and stains of secondary copper 

.. 
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-ores appear on the face of the slate underlying the wash, 
~he origin of this material has been indicated elsewhere 
,in this report. 

Near this place pyrites can be seen in the bed of the 
-river. 

Ascending the hill towards the north-western corner of 
the property there are some further outcrops of gossanous 
material upon which some trenching has been done; and 

-right on the corner of the section a dense outcrop is visible. 
This can be traced for some distance to the north-west, 
and is dealt with elsewhere. 

The structure of the lode-system in this corner of the 
property will be better understood when further work has 
'been done on the southern lodes, and the work of prospect­
ing will thus be rendered less arduous and costly. 

The present mining operations are confined to tlie 
sluicing of the detrital lode-stuff which forms the capping 
of the main lode-system, and the area being worked is 

:situated on the north-eastern slope of the Renison Bell 
Hill. 

The methods of sluicing do not differ materially from 
-those followed in other portions of the field. 

The detrital material is brokeD down with a pick and 
sluiced downhill. About one head of water is being used, 
being obtained from Porphyry Creek. The heaviest of 
the non-disintegrated lode-matter is removed in the face. 
The rest passes over a hopper plate, which removes all 

'stone of a diameter more than three-quarters of an inch. 
Below this hopper plate is a box-race, some 3 chains in 
'length. The first two chains are 1 foot in width, and the 
!l,wer chain 2 feet, The material , after passing through 
the race, runs over a screen, in which t he holes measure 
4 millimetres in diameter. The oversize passes to waste. 
The fines go to- a wide box, 16 feet by 8 feet, with a fall 
of 4 inches in the 16 feet, and the fine tin is recovered 
'here. The tails from this box pass to the tailings dam, 
where they are being stacked for mechanical treatment at 
some future period. 

The work done with this crude plant is excellent, and all 
the more creditable in view of the extremely fine state of 
-division of a large proportion of the tin ore. 

There is nevertheless no doubt but that by mechanical 
concentration ,it would be possible to effect a greater saving 
of tin ore, and an economy of labour, 

The company are at the present time making arrange­
ments to instal crushing and concentrating machinery on 
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the mUle, and are wIse in pusbing on with this work at 
once. 

A milling plant, working continuously and dea.ling finally 
with the ore as it is mined, will effect a great saving in 
handling alone, whereas the present practice of stacking 
forkings and tailings is steadily increasing future costs. 

As regards the ore which the mill wiI! treat, there 
already exists a certain amount of material already wholly 
or almost wholly exposed. 

The tin-bearing gossao won from the open-cut near the 
mouth of the main river-tunnel, the forkings and screen­
ings can be dealt with at once. Then there is a quantity 
of thoroughly oxidised lode-stuff remaining in sit ii at the 
surface on the slopes which have been sluiced. 

Better values are reported to be obtained from the 
coarser forkings .than from the finer screenings. The 
reason of this appears to the writer to be that the tin ore is 
very largely restricted to the veins which pass out of the 
pyritic ore-body into the slates overlying it, rather than 
scattered through the altered slate itself. For the forkings 
show a greater proportion of vein-matter to altered country 
than do the screenings. 

Besides the ore mentioned above there is every reason 
to expect that free milling ore will be derived from t,he 
" big blow. " In fact, the sampling of a portion of this 
lode has given such. encouraging returns that it may con­
fidently be regarded as a most valuable asset. Moreover, 
it is so situated that the ore can be easily won and trans­
ported to the mill. 

In view of the early erection of milling machinery this 
lode should be fully opened up at once and thoroughly 
sampled. 

In addition to this oxidised lode there will probably be 
some more gossanous lode-matter to be won .from t.he upper 
portion of the pyritic lode between the railway-line and 
the Argent River. This could easily be mined by means 
of an open cut. 

Also, when a mill has been erected it may possibly prove 
profitable to mill the whole of the oxidised lode-matter 
which overlies the main lode-system. At the present time, 
since sluicing alone is possible, · there has been no attempt 
made to estimate the tin contents of the lode-matter as a 
whole. Prospecting holes have been sunk at more or less 
regular intervals, and t he grade of the ground has been 
judged solely from the di~h assays made for tin recover­
able by sluicing. These have not taken into account the 
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tin content of the non-disintegrated lode-stuff. There may 
be as much tin ore contained in the lode-matter in some 
holes which have given poor results for mechanically-free 

.cassiterite as in other holes which have yielded high ret.urns. 
This question should be gone into without delay, as it will 

- have a. very practical bearing upon t he future working of 
t he mine. That is to say, careful assays should be made 

·of the whole of the lode-material, whether compact or in 
a stiate of partial or complete disintegration. The area 
to be tested in this way is that belt or zone already referred 
tc as the main or low-level lode-system passing through the 
north-eastern portion of the lease in a direction approx­
imately north-west and south-east. Its full limits cannot 
be said to have been yet defined. The present working 
fa.ce is within this zone, and t he work of testing the whole 
surface lode-stuff might well proceed outwards from the 
present workings. 

Beyond these more obvious assets the company should 
look to other possible sources of ore. 

Reference has already been made to the necessity for 
investlgating the pyritic lode encountered underground 
in the f< big blow" workings. For it must be remem­
bered that the oxidised ore cannot be expected to last for 
an indefinite period; the sulphidic ore must be worked in 
the future and the development of the lodes which are not 
in the oxidised condition should prooeed steadily·, wbile 
the free milli ng ore is bejng mined. 

Again: from the structural features presented by the 
portions of the main lode-system exposed at the surface, 
and the general conclusions arrived at by the writer after 
studying the lodes on this mine and those on adjacent 
properties, it is considered possible that there may perhaps 

·exist other bodies of ore not yet exposed to view. This 
question of the la.teral and vertical extension of the lode­
system is treated of in another part of this report.. 

\Vbether or not these ore-bodies will turn out to be 
sufficiently rich in tin ore to be payable cannot, of course, 
be told. Practically nothing has been done on the exposed 
pyritic lodes in the way of systematic sampling. 

The irregular distribution of the tin ore in the pyritic­
cassiterite lode-matter renders it more necessary to carry 
on more extensive prospecting opera.tions than would other­
wise be required; but t he large extent of ground covered 
by the lod~-system . and the encouraging results already 
obtained from the surface workings, should offer sufficient 
incentive to the company to push on energetically with 
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the work of prospecting. For the present this work should: 
be restricted to the o~ning-up of the " big blow " and the 
prospecting of the " low-level" lode-system in the vicinity 
of the area already sluiced. 

Arguments are given elsewhere to indicate the probabl~ 
future value of the pyritic fioor , at present practicaEy 
untouched. This &hould be carefully sampled, and full 
records retained for future use. 

The sampli ng of the gossans should be very carcfu:ly 
carried out in the way indicated above. 

In conclusion, the property of the company is one of 
great potentialities, for there are at least two lode-systems 
within its boundaries, each of which has great possibilities. 
Beyond this statement little can be said, on account of 
the backward state of development of the mine. 

H owever, there appears to be a period of much greater 
activity now at hand, and much more information should 
shortly be available, if the work is carried on with the 
fixed intention of accumulating such data with regard to 
the lodes as will be of permanent value. In particular, it 
will be necessary to open up the lodes themselves, since 
drives in the country rock are at present of very little, if 
any, value. Information is not yet to be acquired from 
neighbouring mines, and the pioneer work in lode-mining­
must be done by t his company. 

The output of tin ore from the mine up to June 30, 
1908, has been 57 tons 9 cwts.2 qrs. 14 Ibs" of which the 
assay value averaged 72 ,7 per cent. metallic tin. 

The gross value of this ore is .about £6725. 
I am indebted to the management of the company for 

the figures regarding the quantity of are produced and 
the assay value thereof. 

(2) - MoNTANA TIN PROSPECT ING SYNDICATE, No 
LIABILITY. 

The company holds one section, No. 1342-?tI, 78 acres" 
together with the water-rights for 7 heads of water. 

The section is situated to t he eastward of the Renison 
Bell Hill , and includes portion of t he lower slopes of that 
hill. The water-supply is brought on to the section by a. 
long race running round the BRnison Bell Hm, and extend~ 
ing southwards along the western slopes of the Common­
wealth Hill. 

The water-race intersects the quartz porphyry, porphy­
raid, and gabbro dykes, but is for the most part in slate: 
country. 

.. 
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The members of the slate series are the principal rock· 
types present in the mineral section, but a quartz.porphyry 
dyke is visible in the south·eastern corner of the section. 
The long dyke of diabase traverses the section diagonally, 
but is not visible near the northern boundary. In the 
place where the outcrop might be expected to be visible 
the members of the slate series are coloured a deen red. 
This may be due to the development of haematite by the 
ictrusion, but it is a very local phenomenon, and was not 
observed elsewhere. 

The occurrences of are which arc being worked by the 
company are situated within the lode·system. which has 
been here called the Renison Bell·Monhna·Boulder lode­
system. 

This lode-system traverses the sectinn diagonally, and 
has been worked in the northern and southern portions of 
the secti.).o. 

The northern workings are situated on the northern fall 
of the saddle which connects tho Dreadnought Hill with 
Renison Bell Hill. 

The billside is very steep, and there is very little accum· 
ulated detrital matter 0 11 the lower slopes, but on the 
ridge and upper slopes the tin.bearing detritus is 6 feet or 
more in depth. This surface material l]as been sluiced 
off the upper slopes, and laid bare two very distinct 
.. floors 11 of almost completely oxidised are, on the spur 
between the two branches of Renison Bell Creek. 

These two floors are about 12 feet apart, and exhibit the 
structure of the system more fully than any other point 
throughout its length. 

The It floors" conform closely to the dip and strike of the 
bedding·planes of the slate, which is here considera.bly 
disturbed, hut of which the prevailing dip appears to be 
to the north at a very flat angle. They are connected by 
smaller bands of siliceous gossan, more or less vertical in 
position, and carrying tin are. 

The slate country also carries vein lets of tin·bearing 
quartz, and has been impregnated with pyrites, which 
has since weathered out and left cubical cavities. 

The ore in the H floors" is said to have been the richest 
iu cassiterite. It consists largely of a friable aggregate of 
acicular quartz crystals, but in parts is more compact. 
These denser patches of stanniferous quartz have been 
forked out of the races, and are stacked apart for future 
treatment. 

VI 
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The more compact portions come from exactly the same "\ 
type of lode-stuff, a.nd have remained massive on account 
of the higher proportion of quartz in those particular 
portions of the vein-filling from which they are derived. 

There is a little pyrite showing in the deeper portions 
of the open cut, but the greater part has been removed 
by surface waters. 

The portion of the lode-system which has been worked 
at this point is bounded on t he south-west by a fault-plane 
which itself has been mineralized. The fault strikes in a 
direction bearing N. 430 \V., and dips to the north-east at 
a steep angle. 

This fault-fissure has very probably been t he main feed­
ing fissure of t his portion of the lode-system, and in this 
respect appears to play the same part as the " cross lode" 
on the Renison Bell lease referred to above. 

The two " floors" referred to above may be found to 
extend no further to the south-west at this particular 
point, but the lode-system, when viewed as a whole, does 
not cease with the fault-plane. 

The section in the railway-cutting on the Renison Bell 
lease shows similar features in many respects, and both 
occurrences show the similarity between the structure of 
the complex lode-system and that of the branching lodes. 

Work has been carried on in two benches, and at the 
time of my visit work was proceeding in the lower bench. 
This lower floor has a thickness of about 4 feet , and is 
12 feet below the upper one. The bottom of the cut, 
tb6refore, has reached a point nearly 20 feet, below the sur­
faoo, and the sulphidic are is beginning to make its appear­
ance. As work is carried into the hill more pyrites will 
probably be encountered. since the unoxidised lode-matter 
'will be found to belong t.o the pyritic-cassiterite type. 

From these workings some 29 tons of tin ore have been 
recovere'd. 

The eastward continuation of the portion of the lode­
system, which has been worked at this point, lies just 
across the northern boundary-line of the Montana Com­
pany's lease, and has been worked in Section 1215-M. 

There has been a little work done to the south-west 
of the principal northern workings at a point across the 
western branch of the Renison Bell Creek. This place 
is known as " Campbell's face, " and has produced nearly 
3 tons of tin nre. The ore at this point has the appear­
ance of being very much more siliceous than usual, but it 
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i., difficult to pronounce a. definite judgment until further 
work has been carried out. 

H igher up the hill, and to the southward of this plaee, 
a pyritic lode has been exposed in a north-and-south trench. 
The slate above it 1S silicified. It carries some very good 
are, which is high in silica. s;·ome pyrite has been present 
even in that are which is now free from it, but the pro­
portion cannot ever have been high in some of the are. 
The locality is worthy of much more attentIOn being paid 
to it, especially as the are promis.:.."'S to be more easily 
treated than the average pyritic vein-stuff. A few bags 
of tin ore were recovered during tlle excavation of LUe 
trench at this spot. 

On the soutbern slope of the saddle between the Dread­
nought and Renison Bell Hills a start was being made by 
the company to open up that portion of the lode-system 
at the time of my visit. Prospecting holes had been sunk, 
and had proved the depth of the detrital matter to he 
between 16 feet at the top of the hill and 3 feet as the 
lower slopes are reached. The grade of this deposit had 
r.ot been determined, except by these prospecting holes, 
when my examination was made, but it was estimated by 
the management that at least an acre would pay for 
sluicing. 

Still further 30uth in this section the most important 
and productive workings are situated. A long spur from 
the Renison Bell Hill runs down to the creek, a.nd the 
workings are situated on the eastern slopes of this spur. 
The ground was first opened up by a party of tributors, 
who, after sluicing away the surface detrital are, came 
upon a gossan body. This was followed down, since the 
lode-matter was of a friable character, and a cutting was 
made in the hill slope to carry t he tail-race. The open 
cut on the lode was 100 feet long. 5 feet wide, and 16 feet 
in depth when I last visit£ld the property, and the lode 
seemed to be strong in the bottom. It 'is of a very 
thoroughly oxidised character, and was originally rather 
poorer in quartz than the average lodes of the pyritic­
cassiterite type. Very little trace of pyrites rema.ins, 
except on the western wall of the lode. The walls are 
of slate, which has been silicified, and carries numerous 
vcilllets of tin-bearing quartz. 

This gossan belongs, in my opinion. to the lode-system, 
and cOllstitutes one of the If feeders " or more vertical 
components. It is remarkable both for its size and for 
the tin content, for the tin are throughout the lode-system 
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appears to be most abundant in lhe " floors; ' and the 
" feeders " are seldom of such size as this one. There 
appeared to me to be a fla.t pyritic vein running into the 
hillside on the top or south~western side of the open cut. 
AbO-ve this pyrites the slate and grit are impregnated 
with pyrites right up to the dam near the southern bound~ 
al'y~line of the section. At this latter spot a massive 
gossan formation exists, It is reported to carry good tin 
values, but has not yet been opened up. 

The lode~matter continues t o the northward and east. 
ward of the main open cut on the gossan " feeder ," and 
during my visit a commencement was being made to open 
up this are3. on the surface. Some gossan was encountered 
at. two places, but insufficient work had been done to 
enable its structure to be determined. 

A tail~race which was cut in the vicinity of the GoverD~ 
ment track revealed some highly payable ground', which 
can easily be opened up and worked. There is an outcrop 
of gossan which must belong to the general system, b11t so 
far it is only partially exposed. Some coarse--grained 
galena was found at this point, but did not appear to 
me to be of local derivation. !t has very probably come 
from some portion of t he stanniferous lode~system, for 
there are numerous occurrences of galena and blende 
within the limits of the lode-system which are regarded by 
me as local variations from the normal stanniferous type 
rather than as separate lodes. 

The surface of t ha hill slope is known to be tin-bearing 
right up to the southern boundary of the section. 

Thus far work has been almost wholly restricted to the 
higher ground j yet in the creek, not far from t11e south­
eastern corner of the section , a. pyrit ic mass has been 
exposed. The lode-system certainly extends across the 
creek in this part of the secticn, and has been worked on 
a small scale in the adjoining Section 1273-M. 

The property has not yet been shown to contain any 
deposits of ore other than those which belong to the 
Renison Bell-M'ontanarBoulde.f 'System j yet this latter 
complex formation extends over about half of the section. 

The future I)f the a,rea will depend on the results of the 
deeper deve10pment work. T wo points appear to be most 
favourable for t h e t.esting of t,be lode-system in depth-one 
where the gossan feeder is being worked, and one near 
the northern boundary of the section. Of these, the 
former appears to me the preferable site, for there seems 
to be a gre1.ter proportion of tin ore present in t.he lode-
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matter which is still in situ. It is difficult to pick the 
exact· spot from which the deeper development should 
proceed for reasons which have been given in the general 
portion of this report. If the large gossauous II feeder " 
he foll owed downwards by a shaft on the lode valuable 
information should be obtained. 

During the deep-level prospecting it must be borne in 
mind that the lode-system comprises both vertical and 
horizontal members, so that workings in two directions at 
least are necessary for the location of bodies of ore. The 
" floors" can be located by means of shafts or rises, but 
the" fe eders " can only be found by crosscutting. 

In the event of the deeper workings proving t he pres­
ence of payable lode-matter, the prospects of the section 
will be exc~llent. At present only surface detrital materia.l 
and the oxidised' portions of the lode-system are visible, 
yet, as has been indicated above, it is improbable t hat 
there bas been any material concentration of tin are in this 
oxidised lode-matter. It is therefore well worthy of a.tten­
tion by the company. Unless this prospecting of the lodes 
is pushed forward rapidly t.be life of the section cannot be 
a 10lilg one. 

There have been stacked some beaps of the forkings 
from the sluiced faces which will provide a certain amount 
of are for future crushing, but these forkings by them­
selves are far from sufficient to justify the er ection of 
crushing machinery. 

The general methods of mining and concentration on 
this section are very similar to those already described with 
regard to the Renison Bell workings. Greater care has, 
however, been taken over the concentration of the slimes 
which are allowed to settle in pits. The settled product 
is run through the boxes with a small supply of clean 
water. By these means there have been effected both a. 
saving in the a.mount of tin are treated and an improve­
ment in the grade of the ore. 

The ore sent out has been dressed by these simple 
a.ppliances tin the percentage of metallic tin is 74'7. As 
a. rule, the coarser-grained tin or e is of slightly, better 
grade tban tbe slimes. 

The first ore produced from the section was sent to mar­
ket in April) 1907. Between that date and February 9, 
1909, a total weight of 88 tons 8 cwts. of tin ore have been 
sent out. 

The gross value of this ore is about £9500. 
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(3)-A. B. DU~COMBE AND A. MADDOX ' S SECTION. 

The section held by Messrs. Duncombe a.nd Ma.ddox is 
that numbered 1963-M, and comprises 80 acres. 

With the section is held a water-right, number 674-wr 
for 2 heads of water. 

The section is situated at the base of the Renisoll Bell 
Hill, and comprises the south-eastern "pur of that hill. 
The water-race follows the eastern flanks of the Renisan 
Bell and adjoining hills, and picks up the water from the 
head of the Dalcoath Creek, which takes it.s rise on the 
Commonwealth Hill. 

The grealef part of the section is occupied by slate, 
which is traversed by two dykes of quartz porphyry. 
These latter are to be seen in the north-east and south­
western corners of the section, and in the very north­
east-ern angle the dyke of diabase crosses' the creek. 

There are three occurrences of lode-matter within the 
limits of the section, and of these the most important is 
that which belong'S to the great lode·system which has been 
dealt with above in the r eDorts on the Renison Bell and 
Montana properties. • 

The workings are restricted to the disintegrated portions 
of this latter lode·matter which occupies the north·eastern 
corner of the section, 2 to 3 chains di~tant from the south­
ea,stern corner of t he Montana section. 

In the lower ground which has been worked the tin ore 
id said to have heen in part rounded, but in my opinion 
it has not travelled any considerable distance. Some of 
the nuggets of tin ore from this place are clearly derived 
from the formation higher up the hill. They are aggre­
gates of exceedingly fine-grained tin ore, and are very 
pale in colour. A few specimens from this place exhibit 
a yellowish tinge, hut most are pale grey. With them 
were found fragments of lode-stuff containing black tin 
ore in a crystalline quartz matrix, derived from the veins 
v:hich are mentioned below. 

On following this detrital ore up the spur towards the 
westward the surface of a much·altered dyke of quartz 
porphyry was found. This dyke is from 2 to 3 feet in 
width, and traverses t he whole width of the working face 
in a direction bearing 1520, and it dips to the east. In one 
place the dyke has split, and the two branches have rejoined, 
f:'Dclosing a " horse" of slate. It is hard to recognize this 
porphyry at first, since t he most completely weathered 
rortion appears to have a cleavage. This apparent cleav-

• 
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age is, I think, due to the influence of weathermg upon 
the contraction·joints formed during the cooling of the 
rock. 

In the dyke itself there is not known to be tin ore, but 
it, is charged with pyrites, and, since the pyrite was intro~ 
duced by the stanniferous solutions, it is worth while to 
try the dyke itself. This is more especially necessary at 
this point because the dyke is actually within the limits 
of the lode-system, and the mineral.bearing solutions have 
t-he power of altering rocks of this character very COD­

'Siderably and of r eplacing non-metallic minerals by metal­
Ec ones. 

It has been said that this dyke formed the limit of the 
.ore-body on the east, but the statement does not hold true 
for the whole length of the portion of the lode-system 
exposed by the sluicing operations, for the lode-matter 
extends across the Government track in the direction of 
the Boulder workings. The lode-system may extend a 
little further to the south on the western side of the 
dyke, but the latter does not appear to me likely to have 
exercised any great control over the distribution .of the 
lode-forming solutions. 

The sluicing away of the detrital matter lying upon part 
of the lode-system is all that had been done at the time of 
my visit. About half an acre had then been stripped to 
an average depth of 2 feet 6 inches. 

The lode-stuff still left in situ when the disintegrated 
portion has been removed by sluicing presents a rather 
different appearance from that shown by most of the 
other outcrops situated within the limits of the lode­
system. 

At the time of my visit no main " floor " nor any 
" feeder " was visible. The area is traversed by a very 
large number of smaller veins, which possess no constant 
direction of strike or dip. 

These veins are thoroughly oxidised, and consist of the 
aggregate of crystalline quartz and granular grey tin ore 
which is commonly seen in the completely weathered veins 
of the pyritic-cassiterite type in this district. These vein­
lets are on this section much richer in tin ore than any 
others which I saw elsewhere on the field. 

Between the several veinlets the slate blocks are dis­
placed relatively to ea.ch other. Thore appeared to me to 
be a tendency for these slate masses to dip in a direction 
bearing a few degrees east of north; but the whole area. 
has been much disturbed by earth-fracturing. 
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The slate has suffered impregnation along the bedding­
planes between the veins, and this impregnation has taken 
place along the coarser, and therefore more porous. bands. 
Along these bands, the outward and visible sign of 
the impregnation is the presence of eu biea} ca.vities 
after pyrite. 'Vhen examined microscopically needles 
of tourmaline can be seen to have been introduced 
into the pyritiferous zones. From some port.ions of this 
impregnated sla.te, after crushing and vanning a sample, 
fine tin ore can he obtained. 

V cry few signs of the presence of other lode-matter than 
that mentioned were visible at the time of my examination 
At ODe point in the upper portion of the workings &. little 
dense limonite was visible. This represents undoubtedly 
the result of oxidation upon pyritic lode-stuff; and at this 
place there has obviously been some material removed in 
solution, for the ground is cavernous, and the water used 
in sluicing was found to escape by some underground cha.n· 
nel. 

The chief difficul ty with regard to the lode system at 
this place is to determine ~atisfactorily the structural 
details. It seems to ma that the zone of slate tra.versed by 
t.he tin-bearing veinlets may be either-(l) A shattered 
zone wherein t he fracturing has been much more com· 
plicated than usual, so that the numerous small fractures 
repres9nt collectively the same displacement as one or two 
" floors " and I, feeders"; or (2) the fringe of a system of 
I< fioors " and " feeders " of the usual type, the impreg­
nated zone being simply that portion of the syst~m which 
lies upon a " floor )l of ore not yet exposed. 

Since leaving the field I ha.ve been informed that a fiat 
formation has been partly opened up, but no speculation 
as to the structure can be framed in the absence of per· 
sonal examination. 

The general direction of elongation of the lode-formation 
is towards the southern workings on the :Montana section, 
but the limits of the lode-system have not yet been fully 
marked out. 

On the spur above the main working-face some vein· 
Il'atter consisting of crystalline quartz and black tin ore is 
exposed in a head-race. This is similar in character to 
that which ha:3 been exposed in a trench on the Montana 
Company's ground and referred to above. 

It is also similar in character to some of the quartzose ore 
of the Pine Bill area.; but until further work has been done 
it is impossible to say definitely whether this vein-matter 
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belongs to a later period of vein-filling than that of the 
formation of the main lode-system, or to the same, or even 
an earlier, period. 

As regards the prospecting of this portion of the section 
the owne\"s must be guided by the structure of the lode­
system indicated by the J;llost recent developments . . If 
there are present the " 600IS" which are so charact.eristic 
of the whole length of the formation it is clear that a 
ll.w-Ievel tunnel may prove insufficient to reveal the pres­
ence of any appreciable amount of ore, for the tunnel may 
start below a floor and continue for a considerable distance 
in country. Such a tunnel, of course, should be reason~ 
ably expected to intersect any more vertical II feeders " that 
nlay be present, hut it only occasionally happens that these 
" feeders " assume any considerable dimensions. On the 
other hand, a shaft sunk wo).lId be the best way of pros­
pecting for concealed " floors," but would be useless for 
the detection of the" feeders." 

When prospecting at a depth is undertaken at this place 
another matter must be borne in mind. The Ofe occurs 
hE..re in the shattered slate, and may not be restricted to 
the main " floors" or "feeders" at a depth any more than 
it is on the surface. Hence the wnes of impregnated 
slate, which will certainly be pyritic in depth, must be 
prospected as well as the more compact bodies of ore. 

The detrital ore is worked in the usual way. The timber 
is first cleared and the surface vegetable soil burnt and 
stripped. The friable portion of the lode-matter is sluice.d 
to boxes. The larger fragments of the lode-matter are 
forked out and stacked on the worked ground. There are 
30 feet of boxes, 16 inches wide. Thence the ore passes 
over a screen with slots measuring l~ x ! inch. The 
oversize passes to waste. The fines go to the second 'set 
of boxes, 24 feet long and 18 inches wide. The overflow 
passes to a dam, where the fine tin ore has time to settle. 

Near the north-western boundary, and close beside the 
w:tter-race, there are two outcrops of gossan,. 80 feet apart. 
One has had a few shots put in it. No tin ore is visible, 
a.nd no assay has been made of the gossan. 

It is possible that there may be some connection between 
this outcrop and that which lies to the northward of it, 
on the northern spur of the Renison Bell Hill. 

The only other lode-matter known ,on this lease is situ­
ated on the southern boundary-line where the Dalcoath 
Cre~k cro~s that line. The lode-matter is a mixture 
of quartz, siderite, pyrite, and ble,nde, It does not appeal' 
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to me likely that this lode will prove of commercial value, 
for it is entirely similar to a. numbflr of small veins of 
galena- blende sporadically distribut.ed through the field, 
and seldollI showing any continuity. 

The prospects of the section will therefore depend upon 
the 'manner in which the lode-system in the north -eastern 
corner opens up. At present there is sti ll some detrital 
material in sight which can be sluiced. Much. also, of the 
lode-matter which remained in sitU will make excellent 
battery stone. Still, it cannot be claimed that enough are 
of an oxidized cha racter (and therefore free-milling) has. 
been proved to justify the erection of a milling-plant for 
tbis pl'o~rty alone. 

The oxidized ore still in situ and the forkings already 
stacked would not last long. The depth of the zone of 
oxidation has not yet been determined. When once it is 
passed a ll the ore will be of a pyritic character. 

The proportion of tin ore in the vein lets wh ich traverse 
the slate is such that every inducement is given to prospect 
the lode-system at a depth. 

The output from the section up to December, 1908, has 
been 21 tons 16 cwts. of tin ore. 

Th ig ure has been all won from the north-eastern corner, 
and represents a gross value of about £2300. 

The average assay value of the dressed tin ore is stated 
to be 70 per cent. 

(·i)- THE BOULDER TI N ]\IINING COMPANY, No LIABILITY. 

There are t wo mineral sections held by the company­
No. 271-M (77 acres) and No. 5101-93 .. (80 acres). 

The northern section (2 71-M) is situated at the meeting­
place of the principal streams of the district, and contains 
only the lower slopes of Stebbins, Renison Bell, and Com­
monwpalth Hills, and of the high spur which runs down 
irom Pine Hill between the Ring River and Gormanston 
Creek. 

The topography of a large portion of the section is 
show1l in the photograph reproduced in this report, and 
it will be seen that the section occupies the principal 
depression between t he hills mentioned. 

The southern section (5101-93x) occu pies the northern 
slopes of the Commonwealth Hill. 

The geologic ,~l structure of the northern section is simple. 
It consists of slate, which is 1raversed by a single dyke of 
dia.base in a direction about north-west and south-east. 
The dyke does not cause any notable modification, either 
of structure or composition, in the slate, and is of the 



.n 

cxlv 

same character throughout. It follows a somewhat curv.ed 
path across the section, and splits at one place near the 
battery site. 

Above the confluence of the Dalcoath and Gormanston 
Creeks there is a small area covered with alluvial material, 
below which a slate bottom is visible along the creek bed. 

The southern section is for the most part slate, which 
is traversed by a broad dyke of ga.bbro-amphibolite. The 
long Darrow dyke of quartz porphyry which crosses the 
Renison Bell Hill traverses the south-western corner of 
the section, and another dyke of similar material inter­
sects the gabbro in Dead Man's Creek. The south-eastern 
corneL' is on a belt of clastoporphyroid. 

The principal occurrences of lode-matter on the sections 
are situated in the nortlFwestern portion of the northern 
section, on the boundary between the two sections and on 
the course of the Dalcoath Creek. 

From the accompanying geological map it will be seen 
tbat the lode-system which extends from the Renison 
Bell lease through the Montana section is continuous as 
far as the north-western portion of S'ectioll 271-M, and at 
this place the present workings of the company are situ­
ated. 

The detrital ore occurring at this place was found and 
worked on tribute by Messrs. Duncombe and Maddox 
before the present company started operations for them­
selves. Thirty-three tons of tin ore were thus recovered 
before the company took over the ground. 

The deposit is similar in almost every respect to that 
which has been opened up on the Renison Bell ground 
and described above. There is exposed at the surface a. 
quantity of pyritic ore, in which the pyrrhotite has for 
the most part given place to marcasite. The upper por­
tion of this deposit consisted of the friable quartz and 
tin ore aggregate and impregnated slate. Both of these 
varieties of ore have been described above. 

The chief point of difference which I noticed was that 
the impregnated slate, even where free from quartz-cas­
siterite veinlets, ~as in places fairly rich in tin ore. This 
ore is very fine in grain, and to the unaided eye invisible, 
although it can easily be recovered by crushing and van­
uing the slate. Pyrite has been present in ' the slate, and 
the tin ore was probably introduced at the same time. 

Taken as a. whole, the lode-matter forms a -very flat 
.. fioor ," dipping at a small angle towards the south-west. 
The pyritic portion was left by the tributors, and only the 
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detrital ore above the pyrit ic floor removed. Mention has 
been made in. another par;:t of this report of the dense 
granular quartz-cassiterite aggregate lying upon the pyritic 
body, and its characteristics. Very little of this massive 
ore remained at the time of my visit. 

A small creek finds its way down to the main creek 
immediately to the north-west. of t he pyritic floor, and has 
deposited along its course some bog iron ore. In this 
limonite are cemented angular fragments of the lode 
(Idritus, hence it is not surprising that the ironstone 
blocks afford good prospects fo~ tin are. 

Another small creek situated to the south of t he lode­
matter, and running southwards, has been worked on 
tribute for a few chains for a width of from 16 to 20 feet . 
The bottom of the sluiced ground is in slate carrying vein­
lets of quartz and cubical cavities after pyrite. The slate 
is much contorted and crumpled here, and ad ja­
cent blocks dip in different dir ections. The diabase 
dyke crosses this stripped ground, and ca,n be seen to be 
unaffected by the crumpling and to be free from the vein­
lets of quartz and to be non-pyritic. 

The area lying between this creek and t he sluiced 
" floor " referred to above is part of the one great lode,. 
system. 

Such was t he nature of the ground when the company 
1.Illdertook to work it. 

I t was decided to er ect a battery and concentrating 
plant" and the site chosen was t he hillside immediately 
below the sluiced " floor. " 

A tun nel was put in to tes~ the lode at a depth, and 
has establiished the. fact that here at least the ore forms 
a " fl oor. " The adit started in detrital matter, which is 
about 4 feet thick at that !)oint, and traverses soft slate 
for the first hundred feet . The drive was carried in a 
north-easterly direction for ] 29 feet on a ' bearing of 550, 
and t hereafter for another 4·9 feet on a bearing of 600. 
A t 120 feet from the entrance a rise was p~t through to 
the surface, which is 36 feet from the back of t he drive. 

The slate shows slight. variations in the dip of the 
bedding-planes, but all approach very closely to the hori­
zontal. 

Aft-er the first 100 feet the slate gradually hardens until 
from 122 feet to 130 feet a hard vein-stuff was encoun­
tered) carrying pyrite, sphalerite, galena, and fluorspar. 
The pyrite is much the most abundant of these. The 
sll\te alollgside th.is vein, which is approximately vertical, 

• 
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is silicified, and carries pyrite in thin vein lets which both 
intersect and are conformable with the bedding-planes. 
Beyond the pyritic lode, which is, in my opinion, one of 
the" feeders" of the system, the slate is again soft nearly 
as far as the face of the drive. The last few feet are 
more siliceous, and carry veins of quartz ankerite and 
pyrit.e as if another feeder was not far distant. 

The rise was put up in slate until within 10 feet of the 
surface, where it entered friable pyritic ore, and continued 
in t his as far as the surface. 

Good pyritic' ore is to be seen at the surface near the 
mouth of the rise, and the section of the ore-body exposed 
in the l"ise &hould be carefully sampled and assayed for the 
tin ore in both the pyrites and the pyritic slate. 

The tin-bearing oxidized lode-matter extends at the­
surface for some distance beyond the a,ct.ual pyrites floor; 
and in erecting the crushing machinery the company esti­
mated that there were available some 10,000 cubic yards 
of tin-bearing material which would produce over 100 tons 
of tin are. The batllCry material includes the non-dis­
integrated lode-matter, the detrital are not yet worked, 
and the.forkings left stacked by the tributors. Up to the 
time of my departure from the district no crushing had 
been done by the battery. 

The milling-plant consists of a five-head stamper battery 
of 1000-pound stamps, spitzlutten, spitzcasten, one Card. 
table, and one rotary table. The two tables were, I undoc_ 
stand, to be duplicated when crushing started. The driv­
ing power is a 12 h.p. simplex oil engine. 

During the progress of the stripping and crushin,g of· 
the oxidized are every effort should be made to discover 
the value of the pyritic ore. Arguments have been given 
elsewhere to show that the tin contents of the pyritic are­
may well be as high as those of the oxidized are, and the. 
matter should oe enquired into forthwith. 

Moreover, if promising results are afforded by the samp­
ling of the pyritic ore, an effort should be made to dis­
cover whether another floor exists below that which is 
exposed at the surface. None is now visible, but this ma.y 
be only because the configuration of the country has not 
laid bare other bodies. The prospecting for such other 
possible bodies should not be undertaken until an accurate 
idea is obtained of the value of that pyritic lode now · 
visible, and if undertaken the prospecting must be dont} 
by sinking or boring. 
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The long lode-system apparently terminates near the 
top of the ridge , of the spur of Stebbins Hill, which 
runs down to the j unction of Gormanston a.nd Dal­
coath Creeks ; but beyond this point other lode-matter 
is apparent along the bounrlary-line between this section 
and Section 1273-M. 'Vhether the three outcrops of gossan 
which a(le shown on the map are mut ually related cannot 
yet be told. The two lower ODes follow the contours of 
the spur, a nd may t herefore be regarded as successive 
.. floors " Ot' " branch lodes," more or less parallel to each 
other and dipping at a very low angle to the south-west. 
The reasoll why they a.ppear as gossans rather than as 
pyritic floors with superincumbent zones of non-pyritic 
detritus is that they dip into the hill instead of with the 

.hill. This matter bas been fully discussed elsewhere in 
this report. 

Some effort has been made in the past to prospect the 
lode-matter at this point. A tunnel has been driven west­
wards into t he hill on a bearing of 2720 for a distance 
(including an appl'oMh of 15 feet) of 227 feet. 

The fi rst 39 feet after the approach are in gossau, which 
then gives place to slate, dippmg E.N.E. at a low angle. 
At 135 feet from t he mouth of the tunnel a second gossan 
body was met dipping on its eastern border to the west 
at 300. The drive continues in gossan for 75 feet, and the 
western border dips to the eastward. The last couple of 
feet are in horizonta.l slate. The noteworthy feature is 
the difference in dip between the two borders of gossan. 
It may possibly be that the main or feeding lode dips to 
t.he east, while the branch lode dips to the west, but this 
cannot be decided unt il more work has been done. The 
gossan should certainly be examined for the presence of 
tin or e. 

At a time when Section 1273-M, to the northward, was 
a. portion of one property with this section, a. low-level 
tunnel was driven from the Dalcoath Creek to cu t these 
gossans in depth. The dip of the lode-matter was prob· 
ably very seriously underestimated. 

The tunnel has a tota.l length of 756 feet, and practic­
ally follows the boundary-line between the two sections 
mentioned. 

For the first 525 feet the bearing is 2720; the next 
1>4 feet have a bearing of 261 0; the next 100 feet bear 2480 ; 
then, after 37 feet on a bearing of 2680, the tunnel bends 
Abruptly, and was carried 30 feet cn a bearing of 3040, 
And there abandoned. 

= 

• 
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Several inconsiderable bodies of ore wer e passed through 
in t his drive. The more important of these were met at 
t he following points: - At 85 fest a pyritic formation, said 
to carry tin ore, was cut. At 210 feet some soft iron 
pyrites was found, but is not known to carry tin values. 
Another pyritic body similar to the latter was cut at 267 
feet, and yet a.nother at 464 feet. There was a fair stream 
oi water issuing from this latter place. . 

The last seam met was a 4-feet pyrrhotite lode, cut 
through at a distance of 695 feet from the approach . 

\Vhether these veins have any essenti .. l connection with 
the massive bodies on the surface is n ot certain. We do 
know that some of the feedin g-veins are small in com­
parison with t he flatter bodies at the surface, but the 
n.ain channel whereby the solutions rose to the upper 
fissures may not have been exposed in this tunnel. More­
over , it appeal'S to me unwise to assume a connection. 
between the veins cut in t his tunnel and those of the 
Dalcoath Creek, which are mentioned below. Only a. 
short exposure is given of a vein in a tunnel , and the 
sLrike ca nnot be accurately calculated on so short a length, 

The veins intersected by the tunnel should, of course, b& 
sampled and assayed, and any which may offer inducement 
shou ld be followed. It would be wise to investigate the­
gossanous bodies, 2.nd the expense of so doing would 
be less t h an t hat of working from the lower level. 

On the southern boundary of the Section 271-M there ar& 
several fractures fi lled with lode-matter. Of these, the­
most important is a pyritic body of ore which belongs to 
the pyritic·cassiterite type. 

The main portion of t he lode crosses the boundary-line 
from the southern section , in which the underground 
workings are situated. Near the Government track it is" 
faulted. As fa.r as could be determined the strike of t his 
fa ult is N. 250 W ., and it dips to t he north-east at 6oo . 
The faulted portion of t he main lode has been located 
further to t he westward, on t he other side of the· 
track, and has been trenched upon to a dept h of 12 feet. 
The course of the lode here is N. 50 E ., and it dips to the 
east at an angle of 180 . Further reference is made to. 
this lod/?matter below. 

On following the course of t he lode northwards the out­
cr op becomes lost under some partly worked alluvial 
ground, and reappears near the junction of the two main· 
branches of Dalcoath Creek. From this point the lode,. 
which is apparently the same ore-body as that mention~d 
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above, follows the course of the creek for some chains on 
a bearing of N. 700 E. Here it is a vertical lode. Just 
aliove the junction of the Dalcoath and Gormanston 
Creeks it terminates abruptly, baving been cut off by a 
fault. No work has been done on this lode for many 
years j in fact, the workings are practically in the same 
condition as at the time of Mr. A. Montgomery's visit 
in 1895. The report of that gentleman should therefore 
be consulted with r~gard to these workings. 

A large quan,tity of ore has been shot out of the creek 
bed and stacked on the banks. It varies a. good deal in 
composition; quartz, arsenopyrite, and pyrite or pyrrho­
tite are predominant at different points. 

Throughout the length the lode seems to be about 8 feet 
in width. The tin ore is not often visible, but it is always 
hard to detect it in the pyritic ore. According to Mr. 
Montgomery's report the lode carries both silver and gold. 
The sample taken by him in the way described cannot be 
of any more than qualitative value, but it serves to point 
()ut the necessity of testing these pyritic-cassiterite lodes 
for the pl'ecious metals. 

At the junction of the Dalcoath and Gormanston Creeks, 
and from the western bank of the former, a tunnel has 
been driven to test the lode at a depth, but the results 
of the driving were unsatisfactory. The tunnel was driven 
for 76 feet from the entrar,ce on a bearing of 2740. Here 
a lode from 1 to 3 feet in thickness was met with and fol­
lowed for 42 feet on a bearing of 2410. The lode-matter 
resembles that of the ordinary semi-oxidized lodes, consist­
ing of a. crumbling aggregate of quartz, marcasite, and 
pyrite. \Vhether it carries t in ore is not known. It dips 
to the south-east at 550. 

This lode was cut off by a cross-fault, which was fol­
lowed northwards, on a bearing of 3210, for 32 feet. The 
fault-plane is filled with sili~a, pyrite, galena, and blende 
for a. wi-lth of 2 to 3 inches, and does not seem important. 

The main drive was continued for 44 feet -on a bearing 
012270

, and then for 17 feet on a bearing of 2610. The 
nex·t 37 feet of driving were on a bearing of 3050, and 
after 20 feet more on a bearing of 2840 work was 
abandoned. A small vein let a few inches in width and 
similar to the other one was met with. It was dipping 
E .N.E. at 150, and appears unimportant. 

The relation of these two small veins to the ma.in lode 
in the creek is not quite apparent from the work which 
11M been done up to the present. It is quite possible tha.t 

ILI-----
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1chey may be branches of the main lode, lI'hich probably lies 
further to the south-east. 

Ou following the Dalcoath Creek down towards the 
mouth of the very long tunnel referred to above t here 
are two small veins to be seen crossing t he creek. A 

.30-feet tunnel has been driven on one of these in a direction 
S. 100 \V., but the formation was passed through near 
the mouth of the adit. The ore consists of quartz and 
pyrites, hut no information as to the tin ' are contents is 
available. 

In the south-eastern corner of the sectioD, where D ead 
Man's Creek runs into Gormanston Creek, a quartzose 
vein is visib le. I t carries zinc blende, and t in ore is 
reported to have been obtained from it. The strike fol· 
lows the course of the Gormanston Creek. 

R everting now to the ore-bodies on the south boundary 
of Section 271 :- The main- lode is one of great import­
ance on accou nt of the proportion of tin ore present. 
The dip of t he lode is eastward at an angle of about 400, 
and the lode-matter is strongly handed. Unfortunately 
only extremely wea.thered surfaces were available for 
examination at the time of my visit. However, the lode 
has been pal'lIy exposed by an open cut, and the structure 
of the lode is clear. The slate has been replaced in zones 
p araHel to the bedding-planes, and ~he lode-matter, there­
fore, contains a certain amount of undigested slate. The 
lode minerals are those usually present in t he pyritic­
cassiterite type; but the distribution of the tin ore can be 
studied on account of its relative abundance. It is cer­
tainly irregularly dist.cibuted on t he whole, and, where 
more abundant can be seen to occur in seams parallel to 
the bedding-planes of the slate and in veinbts which t raverse 
these bedding-planes at all angles. These latter cross-frac­
tures are. in my opinion, not of later date than the others. 
&th appear to have been simultaneous. and t he tin ore 
was introduced at the same time as the less valuable 
minerals. 

A t Ol1e place in the open cut axinite is visible along the 
central portion of the lode and conformable with the 
beddi ng-planes. It has been introduced at a later date, 
in my opinion, and h as been de rived from the axinite 
vein which fills a fault-plane in the formation . 

The disintegrated portion of this formation at the sur­
face has been sluiced for detrital ore, and some of the 
semi-o:ddized ore which caught fire spontaneously on the 

-<lump has a lso been profitably sluiced. 



clii 

The open-cut exposure is about a chain in length, anlt. 
at its northern end a shaft has been sunk. The greater 
part of this shaft has been filled in, but some excellent 
are is lying on the surfac~J nearly- probably derived from 
thence. This ore is crustified J and ('008ists of quartz and 
all intermixture of arsenopyrite and fibrous-radial cassiter­
ite. The depth of t he shaft is said to be 40 feet. 

There is some further work done underground upon the­
mere southerly portion of this lode. A tunnel was driven 
for 78 feet on a bearing S. 340 E. This crosscut inter­
sects the axinite vein at a small angle. At 78 feet from 
the entrance a short crosscut of 12 feet was ca.rried east­
wards. It encountered a dense pyrrhotite body dipping 
to the eastward, and was aba.ndoned. 

Driving was resumed in the country, and at, 22 feet past 
the turn-oft from opening drive the axinite was again met. 

A crosscut was here carried along on the axinite vein. 
Pyrrhotite came in first on the eastern waU of the drive,.. 
dipping at about 300 to the eastward, and strongly banded 
in structure. 

On the western side of the crosscut the structure­
a~peared more massi ve. The bounding-wall of the lode on 
this side of the crosscut appeared to me to be dipping to. 
the west, but the are had weathered to such 'an extent 
that accurate observations were impossible. At a distance 
of 28 feet from the main drive a winze was put down 
6 feet. This is said to be on good ore, but it was full or 
water. Good ore is also said to occur above the winze on 
the eastern side of the axinite vein. Crosscutting was con­
tinued past the winze till a total distan ce of 76 feet from 
the main drive was reached. 

A narrow veinlet of i-inch to 1 inch in width was found' 
rising in the back of the crosscut as the latter advanced 
(Clipping westwards). This is said to assay well for gold. 
A few feet ahead of this place, in the faoo of the crosscut, 
there are quartz seams carrying tin ore and dipping in 
all directions. 

The main drive was carried forward on the footwall side· 
of the lode. The country is strongly banded, and carries. 
l,yritic veins said to carry tin ore. At 88 feet from the­
crosscut mentioned above another was started and carried 
eastwards for 21 feet. It was abandoned in hard slate· 
carrying pyrrhotite. 

Some 4.0 feet further on a rise was put t hrough to the 
snrface, and emerged at a point 90 feet above the back or 
the drive. Good ore is said to have been passed through: 
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for 30 feet on the eastern side of this rise, and the ore 
is said to have passed out on that side. This seems 
remarkable, as it would indicate a dip to the westward . 
The rise was inaccessible, and I could 11lake no investiga­
tion of it myself. 

The main drive was continued beyond the rise ) and after 
·driving 30 fest no more ore was seen. At 68 feet past the 
rise a small cros&cut was driven some 12 feet eastwards ou 
a. small vein said to be tin-bea.ring. Beyond this, at a 

·distaJJce of 16 feet, the underground work ceases. A little 
axinite is visible in the face. 

All of these exposures are very much discoloured by the 
weathering which has proceeded during a long period of 
inactivity, and it is hard to decipher the details of occur­
Tenoo; but from the appearance of the ore upon the tip 
there can be little doubt but that the lode is an extremely 
-valuable one. 

The more friable portion of it is partially decomposed, 
and would be amenable to cheap treatment, but the unde­
composed OrE' is dense and hard, and carries pyrrhotite 
rather than marcasite and pyrite as the principal gangue 
mineral. 

In Section 271-lIot there is yet another lode of the pyri tic­
-cassiterite type, which ~ppears to have a close genetic con­
nection with the lode just described. It is striking 
-towards the tunnel mentioned above, on a bearing S. 
240 E. It is a narrow lode, 1 to 2 feet in width, and 
has been trenched upon for a length of 3 chains to a depth 
of 2 feet. I am informed that the work done here was 
l1ighly profitable. 

This lode, when considered in conjunction with the 
larger mass worked underground and on the surface, as 
described above, shows a marked resemblance to the struc­
ture of the quartz-porphyry dykes. Mention has been 
made of this in another part of this report. 

It is therefore proper to investigate the question of the 
southward continuation of this small lode. Up to -the 
present very little has been done in the southern section, 
but enough, in my opinion, to show that part of this lode­
system does continue up the hill to the southward. 

On the so uthern bank of Dead Man's Creek some 
trenches have been put in to try and locate the origin of 
some tin ore which was found on the slope towards the 
.creek. These trenches have proved the presence of a­
broad band of slate traversed by numerous stringers of 
stanniferous pyrites and quartz. The veinlets have no 
<constant direct ion where visible. 
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A short tunnel driven for 21 feet in a direction S. 180 E_ 
ha.d intersected several of these bands in a semi-oxidised 
condition when abandoned. 

Nearer to the main workings, and in the creek beq, a. 
pyritic lode carrying tin ore was found alongsIde an 
IS·inch dyke of quartz porphyry which intersects the­
gabbro at this place. The workings were covered up at 
the time of my visit. 

The quartz porphyry is very probably connected with 
the dyke which is showing in the face worked by Messrs. 
Duncombe and Maddox. The lode has some connection 
with that on the boundary between the sections, for the­
.... ater met with in the rise mentioned above suddenly 
ceased when a dam on the site of this lode was removed. 

The axinite vein which-intersects t.he underground work· 
iugs has been trenched on for a distance of 2 chains. 
The lode is of the " limuritic " type, and has been described 
a.bove. It is itself distinct from the tin·bearing lode·stuff, 
and occupies a fissure which has intersected the pyritic. 
cassiterite lode after its forma,tion. 

The property owned by the Boulder Company shows 
much promise, and the development of the other lode­
matter should be pushed forward while the battery is 
treating the detrital ore and oxidized lode·matter in the­
north-western corner of the lease. 

In particular, the old Cornwall workings should be 
reopened, since without a considerable amount of further­
work actual mining cannot be carried out. It will be 
decidedly unwise if the opening up of the lodes is left 
until the battery has n,J ore of an oxidized character left 
to treat. In the event of the Cornwall workings opening­
up well it will probably be found necessary to move the 
site of the battery. 

The total output of tin ore from the ::oection cannot 
now be arrived at. 

Alluvial ore has been won from both Dead Man's Creek 
and Gormanston Creek, and a certain amount also from 
Dalcoath Creek. 

The amount of detrital ore obtained from the outcrops 
near the boundary of the two sections is not known. 

Some 33 tons of cassiterite were won from the sluicing of 
the pyritic " floor " near the present battery site. 

Since crushing st;J.rted I am informed that the mill has 
recovered altogether 10 tons of tin ore from 700 tons of 
stone crushed. The average assay value of this ore is. 
70 per cent. metallic tin. 
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These figures afford the details of the output up to the 
beginning of February, 1909, and have been courteously 
furnished by the mine manager. 

(5)-THE DREADNOUGHT SECTIONS. 

The two sections constituting the Dreadnought lease are 
K o. 2650-M (78 acres), standing in the name of Chas. 
Brumby, and No. 2763-.. (77 acres), registered in the name 
of A. G. S. Morton. 

These two sections comprise the northern and eastern 
slopes of tho Dreadnought Hill, and beyond these the 
southern fringe of the old flood-plain of tbe Pieman River. 
The greater part of the section is occupied by the slate of 
th9 Dundas series. A dyke of diabase crosses the south­
western corner of the lease, but is not of economic import­
ance in any way, since it is of later age than the are­
deposits, and does not intersect them within the bound­
aries of the lease. 

The economically important portions of the lease are­
(1) The lode-system which has been styled above the Dread­
nought-Federal lode-system; and (2) the secondary con­
centration of alluvial material in I saacson's Creek, which 
runs along the nort.hern boundary of Section 2763-M. 

{I) The Dreadnought-Federal Lode-system.-This term 
has been here applied to the complex system of veins 
which extends through the greater part of S"ection 2650 
in a north-west-south-easterly direction. The northern 
limit of the system, as far as has yet been proved, is near 
the crest of t he Dreadnought Hill, and it extends beyond 
the southern boundary into Section 1273-M. 

The width of the formation cannot yet be definitely 
stated, but it is considerable. 

The principal work done on the formation has been 
carried out at a point near the summit of the Dreadnought 
Hill, where the most prominent outcrop is located. 

The north-eastern slope of the hill is extremely steep at 
this place, and t he outcrop, which came right up to the 
surface, was masked by a dense cover of scrub. On this 
account, no doubt, the lode remained so long un prospected. 
However, in the early days of the mining field, it must 
have been found, as a tunnel was started at a point about 
180 feet below the crest of the hill, and driv{'·a into the 
hillside for 99 feet before being abandoned. 

:Mr. H. E. Evenden's discovery of tin-bearing stone ia 
the outcrop, and afterwards in the gossanous body inter· 
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sected by the tunnel, led to the present resumption of 
work, both on the surface and underground. 

The scrub has been cleared, and a. few trenches cut in 
the hillside to the north-west of the tunnel entrance for 
a length of 2 chains, and at heights varying from 30 to 
90 feet above the level of the tunnel. This trenching has 
been done on the line of the lode-system, and without 80 

far exposing the north-western limit of the formation. 
The main trench is some 2 chains in length, and has 

been carried up the hill face in steps. The direction of 
the trench is \V. 2Go S. 

From the exposure t.hat has been made of the are it 
can be seen that there are a series of more or less parallel 
zones of tin-bearing gossan in the slate, and that these 
zones at this point usually conform to the bedding-planes 
of the silicified slate. The prevalent dip at this place is 
to the E.S.E., at an angle of about 500. 

Samples taken from a width of 40 feet in the lower por­
tion of this trench have given exceedingly promising 
results. 

A shaft was started at the head of the first bench, but 
abandoned when 4 feet 6 inches of sinking had been done. 
The object of this sinking does not seem clear, since the 
successive zones of tin ore are much more nearly vertical 
than horizontal , and with a steep hill face to assist pros­
pecting short tunnels would afford much more information 
regarding the structure a.nd contents of the lode than 
isolated shafts can give. 

The other trenches which have been cut are more shallow 
and give less information. They show in places bands of 
extremely rich stanniferous gossa.n of a character which is 
common to the richer portions of the pyritic-cassiterite 
lcdes of the distr~ct . How much of this ore is present 
cannot be determined from the amount of work done on 
the surface up to the present. 

The directions and angles of dip of the bedding-planes 
of the slate are at first a little confusing when the surface 
evidence is examined. 

As a whole, the lode-system appears to me to be dipping 
at a fairly steep angle towards the north-east ; and in 
most cases the slate which lies within the limits of the 
formation has a si!llilar dip. These remarks apply, of 
course, only to the present exposed portions of the forma­
tion, which constitute only a fraction of the total length 
of the system. 

.. 
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The tunnel was driven on a bearing E'. 220 \V. for the 
first 99 feet. At 54 fe~t from the entrance a small exca­
vation has been made in the western wall of the drive on 
gossan carrying tin are. At 86 feet from the entrance 
short drives have been carried on lode-matter in both north­
westerly and south-easterly directions; for it was at this 
point that the stanniferous gossan was first recognized 
underground. ' 

The north-western drive was only carried 10 feet. It 
shows that the lode-matter partly follows the bedding­
planes of the slate and partly cuts across them. 

The bedding-planes at this point dip E.N.E. at an angle 
of 100, In the face of the drive semi-oxidized pyritic ore 
is visible. 

The south+eastern drive runs for 37 feet on a bearing 
of 1400: It runs along a zone of slate impregnated with 
a number of veins of pyritic-cassiterite ore. l"10 pyrites 
was showing in the old tunnel, but the new drive came into 
the pyritic ore at once. The principal veins of ore dip 
E.N.E. at 580 in this drive, and conform to the bedding-. 
planes of the slate. 

The main adit, at 99 feet from the mouth, has been 
turned, and continues for 69 feet on a bearing of \V. 
270 S. This drive has intersected a number of zones of 
iron-st,ained slate with bands of clean slate between. The 
gossanous slate zones dip N.N.E. at an angle of 400 to 
500. Numerous small cross-fractures occur, which are 
filled with ironstained clay, and carry tin ore. 

In the face of the drive there is less limonite, and a few 
veins carrying quartz, pyrite, pyrrhotite, and cassiterite 
are visible. 

The underground workings, as far as they have gone, 
show that the lode-system is still continuous at that level, 
and that there is rich ore present in the lode-stuff. The 
quantity of ore cannot, of course, be even guessed at until 
much more extensive workings are available for examina.­
tion. 

The level of the tunnel appear.s to have intersected the 
lode-system near the base of the zone cf weathering, for 
oxidized, semi-oxidized 1 and unoxidized ore are to be 
fcund on the same level. The base of the weathered zone 
is not a plane su rface. 

Some 7 chains to the south-east- of the tunnel a trench 
has been cut in a formation very similar to that which 
has been described above. The slate is indurated by 
jmpregnation with silica, a.nd is stained with iron oxide 
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resulting from the weathering of pyrite. Cubical cavities 
whence the latter has been removed are to be seell. The 
impregn~tion of the slate has as usual followed well-defined 
bands, and the tin ore is distributed in (he same way. 
Some of the bands of tin ore at this place have been 
sampled, and have afforded high values on assay. Between 
this occurrence and those which are situated to the north­
west (described above) and the south-east, there has not 
yet been proved a definite connection. There is, however, 
no doubt in the miud of the writer but that the several 
outcrops belong to a single--fracture system, and that they 
will be proved to be more or less continuous throughout. 
This opinion is considerably strengthened by the ascer­
tained facts of the distribution of the t"mtcrops, for they 
are situated en a line which runs about north-west and 
south-east; that is, in the main direIJtion of fracturing in 
the district. 

Very little more work has been done, except in the 
south-eastern portion of the section on the line of this 
lode-system. 

A small cut has been made in the bed of the creek and 
the lode-matter has been exposed. It is very much more 
siliceous at this end of the section, but both pyrrhotite and 
pyrite are present. 
, SOIlle of the quartz is crystalline, but for the most part 

it. is massive. Tin Gre is present, especially in the more 
gossanous portions of the lode. 

A similar outcrop has been cut into at a point sti ll 
further to the south'-east, and has proved tin-be;'ring. 

Taken as a whole, the lode-system which has been tapped 
at the several points described above may be regarded as 
one of considerable possibilities. Until more work has 
been done in exposing the length and breadth of the 
formation liitle more can be said. The formation extends 
in a south-easterly direction to the boundary of the sec­
tion. So far its north-easterly limit can hardly be said 
to have been proved. The most northerly trenches have 
not penetrated the surf·ace cover of decomposed slate, 
which may well conceal the continuation of the outcrop. 
In this connection it may prove of interest to state that 
t he outcrop of a diabase dyke on the opposite fall of the 
hill has been concealed in exactly the same way; yet we 
can h~l.Ve no doubt about the connection between the out­
cro'p of the diabase on the Dreadnought Hill and that 
whj.ch is visible in the creek bed to the north-west of Sec­
fion 3621-;' . . 
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The question of the northern extension of the ore-body 
can, in the opiuion of the writer, be left unsettled until 
more is known of those portions already partly exposed. 
The configuration of the country is favourable to the pros­
pecting of the lode-system by adit levels; and in locating 
th4:\ site of a future tunnel, it would seem wise to secure as 
many feet of backs as possible. By such a. procedure a. 
double purpose would be served, for, apart from the ques­
tion of the height of possible stopes, there is thus to be 
gained some information regarding the width of the lode­
system. 

This lode-system is to be regarded as a shattered zone of 
rock impregnated with pyritic-cassiterite ore of normal 
type. "hile the dip and strike of the several veins which 
c('nstitute the whole system are vaJ'iable from point to 
point, there is not that marked divergence from normal 
lode·structure which is shown by the other great lode­
system running through the Renison Bell, J14ootaoa, and 
Boulder leases; that is to say, the vertical cOITI,{>om.nts of 
the Dreadnought·Federal system are the more Important, 
and the structure is not essentially different from that of 
com plex lode·fonnations in other localities, where mineral­
ization has followed the course of a zone of fracture rather 
than a plane of fra.cture. 

(2) The deposits of Isaacson's Creek have been worked 
at various times by smaH parties for the tin ore collected 
by the creek rrom the older Pieman alluvial deposit 
through which it runs. 

This appears to be one of the few localities in which 
there has been found workable ore within the limits of 
the older a.lluvial, and, as has been indicated above, 
another concentration by a. present-day stream has been 
necessary to render working for the tin ore payable. 

It was impossible to ascertain how much tin ore has 
been won from this creek. A lew ounces of gold are sa.id 
to have been obtained while work was in progress. 

The chief value of the northern section, as far as is yet 
known, lies in its position on the line of strike of the lode­
system. 

(G)-THE FEDERAL TIN MINES, No LIABILITY. 

The section numbered 1273·M, 79 acres, and standing in 
the name ot A. S. Stebbins, contains the crest and slopes of 
Stebbins' Hill. • 

The area is almost wholly covered by members of the 
Dundas slate series. Near the north-west corner there is 
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a small outcrop of porphyroid, and in the south-west 
corner the diabase dyke is visible. 

The lode-matter of most importance in the section is 
that which belongs to the" Dreadnought-Federal " system, 
to which reference has been made. Besides this, the south­
western portion of the section lies within the limits of the 
Renison Bell-Montana-Boulder lode-system, and on the 
southern boundary dense gossans are outcropping. 

The principal work done on the section up to the present 
has been the renewal of operations upon the lode-system 
extending iUt0 this section from the Dreadnought Com­
pany's ground. The outcrop was found many years ago, 
and a tunnel was started at a point 150 feet below the top 
of the hill, but after being carried 27 feet the tunnel was 
abandoned. 

The lode-matter was just touched by t.hese workings. 
On the resumption of mining the driving of the tun­

nel was continued, and an open cut started upon the out­
Cl'Op higher up the steep hill slope. 

These open-cast workings have disclosed the presence of 
some pockets of rich ore enclosed in ore of much lower 
grade. The rich ore is of a goss&nous character, and simi­
lar to that from the Dreadnought lease. The main cut 
at this place shows a wall to the lode-matter, composed of 
slate, and striking N. 40 E. At first sight this may seem 
strange, since the lode-formation as a whole has been 
charted as running on a. N.W.-S.E. course. But it must 
be remembered that the fracture-system is a complex one, 
and that the several minor fractures may not correspond 
in strike with that of the system as a whole. 

A trench has been carried up the hill in a direction 
nearly due ""'est, and has not disclosed the presence of 
any ore. 

The tunnel has been driven for 52 feet on a bearing of 
243°, and thence onwards on a bearing of 2270 for a total 
distance of 107 feet from the entrance. 

For the first 25 feet the tunnel penetrates weathered 
slate. This is succeeded by a broad zone of quartz and 
gossan f(lr 29 feet. The lode-formation is very irregular 
in structure and composition. Parts are dense quartz and 
other parts contain fragments of altered slate, while here 
and there are cellular patches of interlacing quartz crystals 
stained brown with limonite. 

At a distance of 50 feet from the approach good ore 
was met, and at 54 feet some very rich iron-stained tin 
ore was found. This zone is followed by 19 feet of mixed 

• 
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lode and country. At 62 feet from the approach there 
are some rich pockets of soft pug and till ore. 

Beyond this, at 73 feet from the approach, a belt of 
slate 11 feet wide has been cut. The boundary between 
the lode-matter and the clean slate dips to the north-east 
at 35°. Beyond the slate another body of orc, consisting 
of quartz and gossan, 5 feet in thickness, was passed 
through. This ore-body dips north-east at 700. Beyond 
it only slate was met with. 

It is not possible to detect the dip of the bedding-planes 
of U1C slate underground. 

The several ore-filled fractures vary considerably in 
dip, but in the latter part of the tunnel the ore seems to 
be crossing the direction of the tunnel at right angles, so 
that the direction of strike would conform to the general 
strike of the whole formation. 

A little driving has been done on the course of the 
rich are in a south-easterly direction for 33 feet and in a 
north-westerly direction for 9 feet. The longer drive is 
in gossanous ore carrying some very rich patches. 

The outcrop on this lode-system continues to the north­
east for some distance. At the surface it appears to turn 
a little more to the eastward as it is followed south, but 
this cannot be regarded as certain until the ground is 
opened up, for the more easterly outcrop may belong to 
another portion of the system. 

A low-level tunnel could easily be put in to test this 
lode-formation, as the configuration of the country is 
favourable. The same advantages wOl~ld be gained by a 
low-level tunnel as those mentioned ill the case of the 
Dreadnought lode. 

On the south boundary of the section, where it adjoins 
the B oulder lease, some work has been done on the lodes 
mentioned above in the account of the Boulder lease. 

The gossan outcrops which curve with the contours of 
the hill have been sampled in this section. A number of 
bore holes are visible, but no records have been preserved 
of the results . I am informed that a rough sample 
chipped from the surface showed th,~ presence of tin and 
silver as well as a trace of copper. 

At the top of the ridge and near the southern bound­
ary of the section a shaft has been sunk at some period now 
unknown on gossan. 

The shaft was full of water, and to judge by the size 
of the dump, must have been 40 or 50 feet in depth . The 
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material composing the dump is a quartzose gossao , and 
should be examined for tin ore. 

. The scrub is very dense at this place and should be 
Cleared, and the surface trenched to determine the nature 
of the gossan a.nd its structure. 

In the south-western portion of the section there has 
been a little sluicing done upon the lode-system which 
continues southwards into t he Boulder lease. This has 
been sufficient to show that the Hat "floor" structure is 
well developed. The richest detrital ore was found at a 
spot too high for sluicing, and it was found necessary to 
pass it down a timber slide to the necessary level. The 
excavation of a dam for this work at the foot of the slide 
revealed the presence of a massive pyritic formation. 

This is probably continuous with the pyritic " floor" 
exposed by a trench 2 chains lopg that has been carried up 
the hill at a point some little distance to the northward; 
and there is also very probably some connection between 
the pyritic mass and that exposed on the Boulder section. 

The slate overlying the pyrites is banded and irregularly 
impregnated with opal and quartz . . 

The methods for prospecting this lode matter and the 
need for sam ping the pyrites have already been discussed 
above. 

The only other place where tin-bearing lode-matter has 
been found is situated near the foot of the eastern slope of 
the hill. A trench has been cut in a quartz and limonite 
formation for a few feet. This work was done some years 
ago and abandoned. More recently it has been found 
that the lode carries tin ore. It may possibly be connected 
with the Dreadnought-Federal line of lode, but this can­
not be regarded as established until some work bas been 
done between the known outcrops. 

Hitherto the output of tin ore from the section has been 
small, and has been derived from the sluicing of tbe 
detrital ore in the south-western corner near the Boulder 
lease. 

The future of the property depends largely upon the 
way in which t.his latter lode-system and the formation 
in the north-western port.ion of the section open up. The 
gossan outcrops on the southern boundary, if they prove 
to car::-y a payable percentage of tin ore, will be valuable 
assets, for the ore-bodies are large and easily accessible. 

' .... 

• 
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(7)-C. BRUMBY'S SECTION. 

The Section 1215-M, of 36 acres, charted in the name of 
-C. Brumby, lies between t he Dreadnought and the Ranison 
Bell sections, and occupies the western slopes of the Drea.d. 
nought Bill, with a small part of the northern spur of 
the Renison Bell Hill. 

The greater part of the section is sla.te, and the diabase 
dyke is visible" on the eastern boundary and for a few 
chains into the section. 

There are two isolated outcrops of gossan on the section, 
and the south-western portion of the lease lies within the 
limits of the Ranison Bell-Montana-Boulder lode-system. 

It is this latter portion ,,,hich has been profitably worked 
along the bed of the eastern branch of the Renisan Bell 
Creek. 

The workings at that point are not extensive, but, for 
the area treated, highly productive. They are undoubt· 
cdly part of the lode·systcm, and connected with the closely 
-adjacent workings on the Montana section. There is a. 
pyritic " floor" visible in the bed of the creek, and the 
detrital ore has been sluiced down to this. 

At the time of my visit very little work was being done, 
for the formation within this section has now been stripped 
of practically all the disintegrated ore; and to treat the 
residue of even the o.xidized lode--stuff crushing will be 
necessary. The pyritic" floor " visible in the. creek bed 
may be a portion of the lower of the two floors visible 
.on the Montana. section, or possibly it may be yet a third 
floor not elsewhere exposed. 

A few chains down the creek, and on the eastern bank, 
there is an outcrop of black gossan, which stands up pre. 
cipitously. No a.ttention has been given to this huge 
outcrop, probably because it does not continue on the sur· 
face for any distance. 

There is aoother outcrop of gossan near the north·west­
ern corner of the section on t he boundary·line between 
this section and the Renison Bell lease. It was probably 
thought at one time that the two isolated outcrops of 
.gossao were portions of one lode, for a very long tunnel 
has been . driven, a.pparently in the hope of cutting the 
supposed lode. This tunnel was started in the Reniaon 
Bell ground and driven eastwards on a bearing of 75°. 
It is wholly in slate, dipping to t he north at an angle 
-of 15°. 

A small plant has been erected in the bed of Renison 
Dell Creek to deal with the accumula.ted slimes and sands 
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which h ave come down from the workings at the head of 
the creek. The sands and slimes have settled in the 
creek bed, which has been dammed for the purpose. 

The treatment scheme is as follows :-
There are two main dams, the upper of which serves to 

control the flood-water by diverting it into a bywash. This 
water is used lower down for scouring the waste material 
into the creek. 

From this upper dam only enough water is allowed 
through to carry feed to the trammel, which is situated 
immediately below t he second dam. The trammel-screen 
is perforated by circular holes of I! m,m. diameter. 

The oversize from the trammel is carried away by the 
bywash, as mentioned above. The undersize passes over 
the waterwheel which drives the trammel , and thence is 
carried to two settl ing pits. These are filled alternately, 
and the overflow from them drives an overshot waterwheel 
which drives t he rotary table. 

The table is geared t o rotate three times in four minutes. 
The slimes from the settling-pits are hand-fed into a. 

launder and pass t hrough a trommel with a woven wire 
screen of 30 mesh. The oversize passes to waste, and the 
undersize is fed on to the table. 

Two settling-boxes are placed in series to catch any 
slime tin ore which may not be ca.ught in the concentrate. 
compartment . 

The tin ore is str eamed by pa-ssing it over t he table. 
The first product assays between 25 and 30 per cent. 

of metallic ti n, and the reconcentrate assays 70 per cent. 
or thereabouts. 

The va.lue of this section will depend upon the future of 
t he lode-system in its south-western portion. The pros­
pecting of the lode-system is dealt with elsewh ere in 
this report. It will be particularly interesting to the 
owner of this section to fi nd wbat is the dip of the lode­
system as a whole. At present it is undetermined, but 
some of t he principal feeding-fissures dip towards the 
north-east, and it is possible t hat the lode-system as a 
whole may have a. similar dip. If so, it wi ll underlie 
into this section . 

The gossans which ha.ve been mentioned should cer­
ta inly ha.ve a. cut put into them , and should then be 
sa mpled and assayed for tin ore. 

The output from the section from all sources has been 
nearly 25 tons of tin ore, the assay value of which is. 
about 70 per cent. metallic tin. 

The gross va lue of this ore is about £2350. 

11,_ -----



• 

clxv 

'(B)-H. E. EVENDEN' S SECTION (3370·,,), AND H. E . • 

EVENDEN AND S. REARDON'S SECTION (::s660-M). 

These two sections lie between the Dreadnought and 
tebbins Hills and the Ring River. 
The greater part of both is covered by slate, but there 

-is an outcrop of gabbro in one portion of Section 3370-M. 
In this section, which comprises 70 acres, very little work 

has been done, save in the crooks which run towards the 
·north-.east. From these creeks some tin ore, as well as a 
little gold and osmiridi urn, have been recovered. These 
-occur with chromite in the creeks round the foot of the 
hill, and are clearly derived from the older river alluvial, 
-of which traces stilI remain. 

On following the creeks up towards their sources the 
chromite, gold, and osmiridium cease, and the tin ore is 
more angular in character. This tin are is doubtless from 
-the Dreadnought-F ederal lode or from some other similar 
-ore-body. 

At a point only a few chains distant from the sou th­
-eastern corner of the Dreadnought lease some gossanous 
are rich in tin oxide has recently been found, but not 
eJiough work had been done, when my examination of 
t·he spot was made, to determine whether t he gossan was 
in. situ or not. Possibly it is fragment,al, and derived from 
the lode-formation higher up. Other masses have been 
located in the scrub at this place, which ma.y have had a 
-similar origin. The question can be quickly settled by 
<cutting a trench down to the bed-rock. 

It is stated that about 3 tons of tin are, 5 ounces of 
g old, and 3 ounces of osmiridium have been taken from 
the creeks in this section . 

The section 3660-M, lying to the northward of the latter, 
'Comprises 62 acres. I t has been, up to the present, hardly 
prospected at all. On the southern boundary-line, near 
the south-western corner, a quartzose lode has been partly 
uncovered in the creek bed. This lode-stuff has not been 
tried for tin ore, but a prospect of tin ore can be obtained 
by washing in the bed of the creek just below the lode. 

N ear the south-eastern corner of the section a creek run­
ning towards the Ring River carries in its bed some water­
worn quartzose pebbles, which clearly formed part of t he 
older river alluvial. In this creek-wash there is a little tin 
ore. 

The attention of prospectors on t hese sections should be 
deToted to any t races of lod~matter which may be found. 
It is quite possible t,hat another line of fracturing may 

L---



,occur to the eastwa.rd of the DreaCtnought-Federal system r ---

and if such does exist the probability is that the strike will 
be within a few degrees of a north-west--south-east lino_ 

Such being the case trenching should be carried out in 
a direction south-west and nQrth-east. 

(9)- A. KEMP'S SECTIONS, ANn M. KEYS' SECTION. 

Th~re are four sections standing in the name of A .. 
Kemp--2101-M, of 13 acres; 496-M, of 5 acres; l03-M, of 
40 acres; and 1059-lf, of 5 acres. 

These are all situated Hear the jUllction of the Ring 
River with Dalcoath Creek; and the three former have 
been located in such a way as to comprise the bed of Dal­
coath Creek for the whole distance from the north-eastern 
corner of the Boulder lease to witbin a few chains of 
where it enters the Ring River. The other section is on 
the Ring River. 

The 13-acrc section is wholly in slate, through which the 
creek has cut a steep-sided gorge. In the adjacent 5-acre 
section thi3 gorge terminates with a fall, and the creek 
flows onwards through a small alluvial plain of recent 
date. The deposit of alluvial material only extends to 
the Ring River, and is at all points shallow. 

That portion of the alluvial wash which is nearest to­
the gorge of the Dalcoath Creek is composed almost wholly 
of pebbles from the Pine Hill area, while neal' the junction 
of the (;l'eek with the Ring River t,here is a preponderance 
of pebbles of quartz and quartzite-schiRt. These latter 
doubtless come from the upper part of the area drained 
by the Ring River, and also from the older river alluvial 
which has been cut through by the Ring River and its 
tributa.ries. 

The principal workings are situated on the site of the 
cha.nnel of the Dalcoath Creek, which bas been turned 
aside so that it flows along tlie western border of the­
alluvial flat. 

About 10 chains in all of the old creek channel have 
been worked. and at the time of my visit the face was 
very close to the falls. The central gutter only has been 
worked, although tin ore is known to exist in other por­
tions of the alluvial fiat . 

. The depth of the gutter below the surface of the flat is 
usually about 10 feet . and in some places as much as 
15 feet. 

This has been worked by hydraulic power. The water 
is taken from the Dalcoath Creek just above the f-alls, and: 

, 
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carried down to' t he face. A hydraulic jet elevator is 
used to cOllvey t he gravel from the face into the race. 

The tin ore is, on the whole. coarse in grain, and some 
of the nuggets recovered are several pounds in weight. 
These larger nuggets are exactly similar to tllose recovered 
in the upper part of the GormanstoD Creek. and arc cer­
tainly derived from the same source. 

Towards the centre of the 40-acre section the alluvial 
material becomes intermingled with that derived -Crom the 
Ring River, and the tin content is poorcr. Some rich 
pockets have been found on the bottolll. but these have not 
proved to be of any extent. 

Mr. K emp informs me that from these low-level workings 
£3000 has been taken for the tin ore recovered. 

Above l he Cl'cek channel, on t he slopes of the hill, there 
has been a shallow terrace of alluvial wash similar to that 
ill the bed of the creek. It has been sluiced for several 
chains, and 12 tons of tin ore are said to have been won 
from it. 

Neal' the n.Jrthern boundary of the section some 3 tOllS 
of tin ore have been recovered from a similar deposit. 

\Vhen the main channel through the alluvial flat has 
been workpd it will be necessary to examine the flat care­
fully for any other former chann~ls which may exist. It 
is improbablE- that tha Dalcoath Creek has always found 
its way to the Ring River by the same course, and any 
other channels which it may have occupied should con­
ta.in payable wash. 

There has been a large amount of non-productive work 
carried out on these section s which was necessary for 
the successful working of the main gutter. Such wOl'k 
has no'''' been done, &.lId !o.hould any other guLter be located 
there will not be the necessity for prpliminary expenditure 
and delay. 

The flat should be 
of holes across the 
intervals. 

systematically prospected by a series 
un worked area, ~paced at short 

The 5-acre section 1901-M, charted in the name of M . 
K eys, adjoins the north-western corner 'of A . Kemp'S 
northern section, and lies on the eastern bank of the Ring 
River. 

On it a galena lode has been located , and a tunnel has 
been started on t he lode which strikes N. 11 0 'V., and dips 
at a steep angle towards the east. In front of the mouth 
of the tunnel a. hole has been sunk, and has exposed some 
fair ore. 

VII 
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The lode-ma.tter CODsil,lts of quartz, siderite, and galena, 
together with iron pyrites . 
. A few yards to the eastward t here is a gossanous out­

¢rop, which probably marks the site of a parallel or 
branch fissure. 

The lode has been lined out with stakes up the hillside, 
but the underlie has not been taken iow account. Before 
t!"enching is carried out, this line should be turned a. littie 
to the westward, for the dip of the lode would carry it in 
that direction, as the outcrop rises from the low ground. 

The galena has proved to be of good grade, and the 
lode is well worth further attention. 

From this section a small amount of tin ore has been 
won. It was recovered from a small creek running into 
the Ring River. 

( lO)-THE BUTTON-GRASS PLAIN NORTH OF THE DREAD­

NOUGH T H lLL , A..lIoj'D T. C. GOODALL'S SECTION. 

The nature of the alluvial deposit which covers the fla.t 
country to t he northward of the Dreadnought lease has 
been described, and the conditions under which it formed 
have been indicated. Some dredging areas were formerly 
pegged out on the site of the creeks which drain the 
button-grass plain, and flow northwards to the Pieman 
River; but t he deposit is too shallow, and the only sec­
tion now taken up in this area is that charted in the name 
of T. C. Goodall, 3621-"" 80 ""res. 

Some fair prospects can be obtainod in most of the 
-creeks running through t his area, but there is only a foot 
or two of wash, and there is some difficulty in bringing in 
sufficient water to treat t.he alluvial. 

In no case did t here appear to be any tin ore present 
which was of local derivation. 

The chromite, gold, and osmiridium found with the tin 
ore point to uifferent sources in the case of the various 
constituents. 

A few bags of tin ore have been won from the creeks 
in this a.rea. but the total amount cannot be great. 

(H)-E. HA.\\, SON 'S SECTIOK. 

The Section 1945-M, 79 acres, is situated to the norih of 
the Relliso.n Bell lease, and is traversed by the Argent 
River. The eastern portion of the section is almost wholly 
eovered by ihe older .river alluvial deposit. \Vhere this 
shanow forroation has been removel by denudati on, as in 
t.he ~esterll part. of the sect.ion, the slate outcrops. 
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That portion of the section which IS economically the 
most important is the south-western corner. The grea.t 
lode-systeJ;l1 which stretches southwards through the R:eni­
son Be11 , Montana, and Boulder leases extends into this 
section at the place named. A cut has ooen made in the 
western bank of the Argent River. which runs north and 
south at this place, and a pyritic body has been exposed. 
The exposure is a sma.ll one, and is terminated by a cross­
head striking \V. 150 N., and dipping northwards at 500. 
J am informed that this PYJ'itic ore when roasted and 
yanned will show a. prospect of tin ore. This being so, the 
lode should be opened up. 

The western bank of the river ri ses abruptly from th is 
peint in the direction of the north-western corner of the 
R euison Bell lease, and gossan outcrops here and there on 
the slope,. 

A short tunnel has been started into t he hill just above 
the outcrop in t he river, and is driven 20' feet on a bearing 
of 2430 . 

It passes t hrough 10 feet of slate, and the next 10 feet 
are in semi-oxidized pyrites, with branches of ankerite 
and dolomi te. Far too iittIe has been done yet for any 
idea of the structure of the ore-body to be obtained. The 
gc·ssan carries a certain amount of quart.z, and does not 
appeal' to me to vary in any particulars from the normal 
gossans of the pyritic-cassiterite ore. 

A little galena is visible in the carbonates mentionro 
above, and a solid body of galena. blende, and pyrite is 

. said to occur in the bed of the river. The specimens taken 
from this vein and now lying on the bank show a little 
ceru ssite. The river h as been t urned during t.he dry 
weather in order to work t his vein, but during my visit 
it was concealed. In all, half a ton of lead ore was 
removed . 

The lead ore is not, in my opinion, likely to prove of 
much value. There are numerous other instances t hrougil­
out the district of such veins; but they have failed Lv 

fulfil the promises shown by the outcrops. 
More attention should therefore be given. in my opinion, 

to the tin-bearing lode·system which extends up the hill. 

(12)- R. D. LEWERS ' SECTION (now BENISON B ELL PROS­

PE C'rLNG .>\ND MI NI NG COMPANY, No LIABILITY) . 

The Section 4550-93M, of 37 acres, charted in the name 
of R. D. Lewers, adjoins t he R enison Bell lease on the 
north-we~t. It occupies the crest and slopes of a hill which 
faces the low-level workings of the R enison Bell Mine. 
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The boundaries of the section enclose only Jn6Jllbers 
of the Dundas slate series, with the exception of a narrow 
strip of the older alluvial deposit of the Pieman River, 
which is left as a t.errace along part of the northern 
boundary. 

The conglomerate which form s the capping of 
the pyrites in t he railway-cutting on the R euison Bell 
lease continues across t he south-western slopes of the hil l. 
It is impossible to say whether the fault-plane (the " cross 
lode " of the Renison Bell Mine) forms a boundary of t he 
conglomerate h ere. There were, at t he time of my exam­
ination, very few outcrops (If t he roek visible through the 
scrub. It is more than - probable that the faul t-plane 
referred to does continue through the section, and that 
the main gossanous ore-body which is charted on the sec­
tion marks its outcrop. The strike and position corre­
spond: but the dip could not be compared for want of the 
nocessary ex posures. 

'rho main body of ore occurring on the section is this 
gossan, which runs from the nor th-western corner of the 
Renison Bell ground right across the section to a point 
.3 chains eastward of the north-western corner of t he lease. 

The largest development of t he gossan at the surface is 
in t he centre of the section, where the outcrop seems to be 
(' ne of a nearly vertical ore-body. 

There are at this place two other smaller gossan out­
crops lying to the northward of the main lode, which 
belong, in my opinion, to two branches of the main lode. 
They are in each case bounded by a sharp blu ff about 
] 2 feet in height on the north-eastern side. 

Shallow t renches have been cut between the main out­
-crop and these, and ouly slate country met with. Hence 
we may regard the t.hree as belonging to a branching 
'System of the variety described elsewhere in this report. 

Wbether the gossan carries tin are did not appear to be 
kl1 0wn when I exam ined it. It is certainly \ .... ell worth 
sampling. 

On the northern boundary of t he section t he gossan 
becomes very much more siliceous, and IS strongly banded. 
The silica is mostly of t h e chalcedonic variety. 

This lode-matter is said to be tin-bear ing, but t he tin 
(pre is; not visible in t he gossan to t he unassisted eye. The 
pyritic ore is not far from the surface here. as pyrite is 
visible on the freshly broken surfaces of t he gossa n . 

There is a western gossan outcropping on t he western 
boundary-line at a. point 2~ chains south of the north-
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western corner. The surface of t his has been stripped off 
for a few feet, but nothing more has been done. The 
strike appears to be parallel to that of the other larger 
lode. 

As will be seen later, tin ore has been obtained in the 
creek bed just outside of this section, and it is logical to 
conclude that some of it a.t least bas been derived from 
these lodes. 

The creek in the south-western corner 6f the section 
proba.bly carries a little alluvial tin ore, but no work has 
been done there. 

Since my return from the district the section has been, 
I am informed, ta.ken over 0) the Renison Bell Company, 
and prospecting work ha.s been carried out along the lode, 
with the result that tin ore has been proved at several 
points. 

If there is a pa.yable proportion of tiD ore present a.long 
this lode, the occurrence will be one of considerable com­
mercial value, and the Renison Bell Company will be able 
to work it from a tunnel driven from the south side of 
the hill. 

(13)- W. A. J. BRIGGS' SECTIONS. 

The mineral sections standing in the name of W. A. J. 
Briggs are four in number- 2764-M 1 38 acres; 2766-M, 
20 acres; 3240-M, 20 acres; and 2765-M, 20 acres. 

These are so located as to wrap round R. D. Lewers l 

section , and lie for the most part between the Argent 
River and the McKimmie tramway. 

The 38-acre section lies on the strike of the lode which 
crosses R. D. Lewers' section, and the outcrop is continuous 
into it for ~ome cha.ins. 

So far nothing at all has been done in the way of test­
ing the lode-matter. 

The main outcrops mentioned above cross the creek near 
t he southern boundary of this section, and from the dis­
integrated lode-matter in the bed of the creek I saw some 
tin are washed. 

The best prospects are to be obtai ned by washing the 
material caught in the crevices and spaces between the 
boulders of gossan in the creek. 

Abutting against the massive lode which crosses the 
creek, and extending for 3 chains in a direction N. 700 'V., 
is another gossan lode, which forms a junction between 
this lode and t he second gossan lode to t he westward of 
the former. 

1~-
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The concentra.tion of lode-matter at this place should 
offer every inducement for active prospecting to be carried 
out. Until the lode-matter has been properly sampled 
and assayed, no idea of the value can be obtained, but the 
size of t he ore-bodies is such that this work should cer­
tainly be done. 

The lode-matter continues for some dista.noo to 
the northward, where a little trenching has been done. 
The old alluvial terrace deposit is found at this place, but 
in addi tion to the rounded pebbles of quartz-schist, quartz­
ite, and porphyroid, there is subangular lode-matter of 
local derivation. This is principally dense gossan, ehaI­
cedonic silica, and silicified £!a.t..e similar to that found on 
t he lode outcrops in t he vici nity. A small outcrop of gos­
san has been located, and neaf it the prospects of tin ore 
are better. The gossan seems to me to belong to the lode 
already mentioned. 

To the north-west of this outcrop there is a surface cover 
of t he older alluvial deposit. 

The only other outcrop of gossan on the section is sit­
uated near the eastern bouadary-line in the gorge cut by 
the small creek \\-'hich runs into the Argent River. The 
gossan shows only on the nort hern bank of the creek, and 
the structural details were not discernible. The country 
rock alongside t he lode has been conver ted into a red 
quartzite carrying veins of silica. 

On the northern 20-acre section, :J766-hl, some trihutors 
were starting to work the bed of 1 he creek which traverses 
the south-western corner of Lewers' section and takes its 
rise h ere. The alluvial deposit is from 1 foot to 2 feet 
6 inches in depth . There is some coarse tin present, which 
has the appearance of not h aving travellerl far. The 
country rock at this point is slate merging into the same 
white sandstone and conglomerate which caps the" white 
lode" of the Renison Bell Mine. Exposures are rare, but 
I noted at one point that the dip of the slate was 
N. 300 E. , at an angle of 700 . 

The wash is full of fragments of the ~andstone and con­
glomerate, and it has been inferred that the tin ore was 
shed from those rocks. If it has been thence derived , it 
is certainly not an original constituent of the formations, 
and therefore search should be made on the hill above this 
place for any veins traversing the conglomerate. 

To the south-west of this point, in Section 3240-M, and 
at the head of another small creek, there is a dyke of quartz 
porphyry 10 feet in width exposed for a short distance. 

r 
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The strike of the dyke is N. 380 W., and the small 
exposure her~ visible is difficult to connect with the other 
long dyke, to which it is entirely similar. There must 
have been a. very abrupt turn to the westward or a fault 
to account for its position at this place. Reference to the 
geological map will show that some turn or dislocation has 
occurred. There are very few outcrops, and the vegetation 
is very dense in the neighbourhood. 

On the south·western border of the porphyry dyke there 
is a vein of quartz and pyrites, which is proba.bly the 
source of the tin ore that can be obtained by washing at 
this place. 

Fair prospects of tin can be obtained at a point further 
down the creek, near the south·western corDer of R. D. 
Lewers' section. 

There is a certain amount of detrital quartz associated 
with it, which appears 00 have come from a vein not fa.r 
distant. 

In the north-eastern corner of the southern section, in 
the creek bed, tbe most nortberly outcrop of the long dyke 
of quartz porphyry is visible. It is said to carry traces 
of tin ore at this place. 

(14) TnE NOUTH-WESTEHN EXTREMITY OF THE TINFlELD. 

(A. D. SL1GO'S SECTION AND G. DUNKLEY 's SECTION.) 

There appears to be a. break in the continuity of the 
lodes as we pass north-west from W. A. J. Briggs' E-ection 
2764-M. The adjoining 80-acre section, 3356-M, standing 
in the name of A. D. Sligo, is covered, in its northern por­
tiOD, with the older alluvial terrace deposit. A number of 
holes have been sunk on this, along the track which crosses 
the section. The deposit is a shallow one, and carries only 
small qua.ntities or tin ore. It appears to me that the 
best prospeets sbould be ohtainable in tbe beds of the 
creeks traversing the section. 

In the centre of this lease a tunnel has been driven in 
a south-westerly direction into the bank of the principal 
creek. The tunnel intersects only slate and some irregu­
lar masses of quartz and limonite. It has been carried 
85 feet on a bearing of 237°. 

No record has been kept of this work, and it is not now 
easy to discover the object of driving the tunnel, as the 
ground above it does not suggest the presence of an ore­
body. 

Near the north-western corner of the section there is a 
gossan outcrop, which can be traced, with interruptions, 



into G. Dunkley's 65-acre section, 3296-M. In this latter 
lease it becomes massive and continuous, and can be fol­
lowed almost the whole way across the section. Tin ore 
i'i said to have been obtained by crushing some of this 
gossan, but no details are available. In the creek near the 
termination of this outcrop there has been a little work 
done, and some galena and siderite are exposed. 

This area should be c<lrefully tested for tin ore, in spite 
of the fact that it is approaching an area which is pre­
dominantly a. silver-lead district. 

It has been shown that there is very. commonly a little 
galena anel b l ~nde present with the pyritic tin ores of the 
district, and it should not.. be assumed that a gossau is 
the capping of a si lver-lead lode because some galena is 
vlsible. 

( 15)- THE PENZA NCE TI N MI NE~, Xo LIABILITY. 

The Penzance Company holds two mineral sections--
5093-93M, 72 acres; and 5094.-93M, 59 acres-together with 
two water-l'ights- 810-w and 8Il-w. 

ThE' western mineral section includes t he crest and slopes 
of Pine Hill, and the eastern onc is situated on the slope 
from Pine Hill towards the Ring River. 

The w.Iter-rights bring in t he watcr from the eastern fall 
of the Commonwealth Hill. 

The geological structure of this area is a.. little more com­
plex than that of most of the other leases in the neighbour­
hood. 

The surface of the western Pellzance section is, for the 
most part, covered by the talus of quartz porphyry through 
which the massive quartz porphyry, still in situ. protrudes. 
Where the talus has been rem oved by sluicing it is clear 
that ' the quartz porphyry is not continuous below, but 
forms dykes cutting through the slate. By reference to 
the generalized section on Plate III., the geological struc­
ture will be better understood. 

The eastern section is for the most part occupied by the 
basic igneous rocks, but a narrow dyke of quartz porphyry 
crosses th43 south-western corner. 

The principal occurrences of lode-matter are situated in 
t.he wt!stern section, and all appear to belong to the stan­
niferous quar tz-tourmaline vein-type. The ore is found 
in lorles, which are so far not definitely connect.ed with 
each othElr, and in a network of small veins intersecting the 
quartz porphyry and passing out.wards into the slate. 

... 
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In addition, there is a faU' quantity of detrital ore in 
the talus, especially where this deposit rests upon a quartz 
porphyry bottom. 

Up to the present the attention of the company has been 
directed chiefly to the larger lodes, and t he detrital ore 
has be~n worked by tributors on both Lhe northern and 
southern slopes of Pine Hill . 

The fact that the removal of the stanniferous detritus 
has resulted in the uncovering of lode-matter should be 
sufficient ince."ltive to the company to work the detritus 
on a much la.rger sca.le than hitherto. 

The principal outcrop of lode-matter is situated close to 
the crest of Pine Hill and on its northern slope. The 
actual exposure of ore is small, but t he grade is extremely 
high. Measured over the 15 feet of out,crop, which have 
been laid bare by the removal of the overburden of por­
phyry talus, the strike of the principal vein is very nearly 
north-east and south-west-S. 420 v,;". The dip is to the 

'south-east at a considerable angle, which is not yet discern­
i1:1e. It will probably be about 500. The formation itself 
is a complex one, consisting at the surface of a belt of 
brow.'l or bla~k indurated slate, which carries numerous 
irregular veinlets of quartz and tourmaline, with which 
tin ore is associated. This quartz is partly massive and 
partly crystalline,. and some of it occurs in seams the 
stu'faces of which are marked by a number of small 
indentations resembling cuts. This peculiar variety is 
due to the deposition of the quartz as a layer upon some 
other mineral since removed. It is regarded as a good 
sign when this variety of quartz is found in the detrital 
deposits, but where it occurs here i'll, situ the tin ore is 
not very closely 8,s$ociated. 

A tunnel has been staded on the hanging-wall side of 
the rich vein, a nd driven southwards for 60 feet from the 
opening set of timber. The approach and the tunnel 
passed through indurated slate carrying veins of quartz­
t('urmaline rock and stanniferous quartz-tourmaline veins 
for a width of 40 feet. The drive cuts across the formation 
at an angle, since the bearing of the drive is S. 80 E. 

At 60 fect from the mouth solid quartz porphyry was 
met with, and the drive was abandoned. 

Recently it was decided to drive a low-level tunnel to 
cut the rich vein mentioned above at a depth. The 'Site 
chosen for the starting-point of the new tunnel is 156 feet 
north of the mouth of t he old one, and 95 feet below it. 
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The overburden was sluiced from a narrow strip of 
ground between the two tunnels. From this work no tin 
(·re has beJn sent to the market. What was recovered lies 
in the race. This work has been of great value in that it 
has given some idea of the country to be traversed by 
the tunnel. Another bar of indurated slate is exposed, 
carrying some smaller stanniferous quartz-tourmaline 
veins, and parallel to that mentioned above. The slate 
has been shattered , and the fragments impregnated and 
recemented together by quartz. A little pyrites is pre­
sent, but most of it has been removed by oxidation. 
There are, however, a few irregular masses of limonite, 
which suggest the former presence of larger pyritic bodies, 
since weathered. 

On the eastern border of the sluiced ground there are 
signs of another zone of indurated sla.te Grossing the other 
(which runs north-east and south-west) a.t right angles. 

The low-level tunnel is driven on a bearing S. 130 \\? ,. 
and had been carried 88 feet at the time of my examina­
tion. A gossanous lode-stuff carrying tin ore and tour­
maline was cut in the first few feet of t he tunnel. Then 
followed soft decomposed slate up to 64 feet from the open­
ing set. At this point indurated slate carrying narrow 
veins of quartz and tourmaline was met. Finely divided 
pyrites is disseminated through the slate, and a little tin. 
ore has been found in the veins. The ' drive was still in 
this rock when I last saw it. 

After leaving the field I was shown some slate carrying 
veins of actinolite from this tunnel. The actinolite must 
have been introduced at a time other than that of the 
quart.z-tourmaline impregnation, for lt belongs to another 
class of deposit a.ltogether. Large masses of it occur to 
the north-east in the huge vein which runs down the Gor­
manston Creek bed. 

It is difficult to say what distance will have to be driven 
in this tunnel before the vein, which is so rich in tin are 
at the surface, will be met with. .Assuming that its dip' 
is 500 there must be at least 230 feet of driving done. 

A few trenches have been cut at a point 4 chains to the­
ncrth-enst of these workings, and the same hard slate carry­
ing quartz veins is visible, but it is impossible to say 
whether this occurrence is the continuation of the rich 
vein of ore or the poorer zone in which driving was being­
done at the time of my examination. It seems to me 
advisable to push on with the present drive, and at the 
same time to continue the stripping of the surfa.ce deposit:. 
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of talus so that the rich shoot of ore may be further 
exposed. 

In the north-eastern portion of this western section thel'e 
has been some work done to try and locate the vein from 
which the IM'ge Gormanston boulders were shed. Some 
trenches have been cut, and a shaft ~as started, but 
abandoned when down a few feet. 

From the site of the shaft some good ore was obtained. 
It is rather different from the majority of the lode-stuff 
in this area, consisting of clean white crystalline quartz and 
black tin ore. The vein is distinctly crustified. There are 
loose blocks of similar vein-stuR' found on the south fall of 
Fine Hill. 

At the shaft there arc some small veins of quartz-tour. 
maline rock, which are proba.bly connected with the dyk~ 
.outcropping to the sout.hward. 

Nearer to the north-eastern corner of the section the 
trenches have exposed a small portion of the actinolite 
'vein, which extends for many chains towards the north. 
'There are visible at one place haematite, garnet, pyrrho­
tite, and actinolite, all of which minerals belong to this 
vein, and not to the normal country rock. 

The work done at this place is too limited to give an 
idea of the probable site of the vein from which the large 
alluvial boulders have been shed. Still, the vein-stuff 
exposed, and referred to above, differs in character from 
that of the rich stanniferous boulders*, and hence cannot 
have been the source of the boulders. 

The parent vein whence these boulders WHe derived, to 
judge by t.he evidence of the boulders themselves, must 
be ODe of the stanniferous quartz-tourmaline variety, and 
it is most probably situated in the slate country. 

Hence I regard it as most probable that the la.rge 
rounded masses of the Gormanston Creek come from either 
the vein which is now being sought underground near the 
crest of Pine Hill, or from another vein similar in character 
and not far distant from the known one in position. It 
will be seen from the geological map that the strike of the 
known vein is such that its north·eastern extension would 
brillg it very close to the spot where the big boulders were 
found. 

The only workings upon the eastern section, 5094-931£, 
are very close to the boundary between the two sections .. 

• r-1dl IfUjJl'((, p. exl. 
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A tunnel has been driven westwards for a distance of 
245 feet on a. bearing of 2750, and at a height 35 feet 
below the tunnel now being driven. 

"In cutting the approach for this tunnel a 2'JOe of black 
slate carrying quartz-tourmaline, and tin ore was pas,sed 
through. It appears to have a north and south strIke, 
and to dip at a flat angle towards the east. 

Two trenches have been put in on either side of the 
tunnel, and show that the tin ore is almost totally COll­

,fi ned to the hard zone, although a little is to be seen in the 
soft yellow slate cut in the northern trench. 

The tunnel cuts through a number of bands of indurated 
slate, some of which carry a high proportion of pyrites, 
but no tin ore was seen in these in spite of the occasional 
presence of tourmaline. In one place there is a develop­
ment of gossan frorr. the oxidation of t his pyritic material. 

The last few feet of driving are in dense quartz por­
phyry of average type. 

The tin-bearing lode left behind at the approach of the 
tunnel should be further opened up at the surface to deter­
mine the length of the shoot and its value. 

The workings on the western portion of the lease have 
been responsible for the greater part of the output of ti n 
ore, but they are all shallow surface WOJ kings. In all 
cases they are in immediate proximity to, or situated 
directly upon, the massive porphyry. 

The talus varies very much in depth from point to point, 
being only a few inches deep in some places, and as much as 
20 feet in others. On the northern faU of the hill , t he 
area whi('h has been worked by the company and by parties 
of tributors is very close to the boundary, and on the 
eastern bank or the Penzance Creek. The tin ore is found 
for the lllost part on the bottom, but can also be seen in 
the non-disintegrated boulders of quartz porphyry. 

The quartz porphyry which is exposed on t he sluiced 
faces can be seen to carry a reticulating system of veins~ 
which cut, tend to divide the rock up into more or less 
rectangular blocks. The rock on each side of the veins 
ha s been a.ltered by the vein-forming solutions in the manner 
described above.* The principal veins of the retiCUlating ' 
system have a N . \V.-S.E. strike, or thereabouts, and the . 
porphyry has been therefore subdivided into altered zones, 
which have a strike corresponding to phat of the veins . 

• ' ~idl' JJUjll'fI, p. xc\'iii. 



Adjacent blocks are differently affected. In some tour~ 
malinization is the prevailing type of alteration; in others 
silicification; while in others again the change is one of 
sericitization. 

The tin ore is very largely restricted to the principal 
veins, some of which are very rich. But it is most import­
ant to remember that the ore~body includes also th~ rock 
adjacent to the veins into which tin ore has been intro­
duced. This question is fully discussed below. 

From this reticulating system the greater par~ of the 
alluvial and detrital tin recovered from this lease has 
been shed. 

The tin ore can be seen in the massive porphyry which 
is in sittl, in almost every outcrop: but the percentage 
which is present has not yet been ascertained. 

No time should be lost in sampling the various zones of 
impregnated rock. If the ore should prove payable, the 
quantity of it available for treatment is very large, and 
the facilities for working are great. 

This sampli ng can be rapidly effected on the sluiced 
faces, and on the exposed face of rock w bich is crossed by 
the high~level water-race, and on the cliffs which run 
from the top workings up to the top of Pine Hil l. 

At the south~western corner of the lease, and on the 
southern slope of Pine Hill, a party of tributors are work­
ing the deposit of talus in the western fork of the creek. 

The upper portion of these workings has revealed a 
slate bottom, which is brown in colour, and contains vein~ 
lets and contorted bands of quartz, with which tin ore is 
present in several places. Tourmaline is not abundant. 
The strike of this formation appears to be north-east and 
south~west, but the exposure is short. The dip could not, 
be ascedained. 

Below this impregnated zone the slate is soft, and gives-. 
way to a greenish, hydrous sil icate of a.lumina, which 
appears to be pyrophyllite, the mode of formation of 
which does not seem clear. 

The notable feature of the porphyry wash at this p]ace ­
is the occasional presence of large blocks of a vein-stuff " 
which has not yet been found in sit,t on the southern' 
fall of Pine Hill. It consists of quartz crystals and black 
cassiterite, showing marked comb-structure. I t is similar · 
to the ore obtained in the shaft at the north-eastern corner 
of this section, but has doubtless be~n derived from some 
vein or veins on the southern side of the hill not now 
visible. Some of this ore carries a. very high tin content,~ 

• -\ 
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and a !;earch for t he vein should be made by sluicing away 
the surface deposit systematically. 

As a prospecting proposition these two sections, taken 
by themselves, should offer overy inducement to investors. 
Several OCCllnences of ore have been located, aoQ. mention 
has here been made of other possible sources of battery 
stono. 

There has been hitherto too much hesitation in exposing 
the veins of good ore which have been found, and in two 
instances tunnels have been driven while ore was left 
behind ill the approach. Even granting the fact that 
grave difficulties have been experienced through the dense 
cover of vegetation and porphyry talus, the methods of 
prospecting which have been adopted Ileed modification 
in this respect . 

Should the developmente of the property create the 
need for a battery, the site will probably need to be fixed 
OIl the Ring River, and the question of amalgamation 
·with the leases to t he northward must be considered. The 
milling and concentration of the ore from this area will 
present no difficulties, as far as can yet be seen, a.nd the 
conftguration of the country is very favourable to mining. 

Some of t he questions discussed with regard to the 
alluvial ground on t he area to the northward are of appli­
cation to the similar material which is found on this 
section. 

The output of tin ore from the company's lease is esti­
mated to be in all about 36 tons, of which 30 tons were 
won on the northern fall of the hill. 

(16)-A. D. SLIGO'S SECTIONS. 

The sections here grouped together are six in number, 
viz. :- 3495-M, 20 acres; 822-M, 25 acres; 317-M, 53 acres ; 
774-M, 75 acres; 3657-M, 73 acres: and 3658-M, 60 acres. 

A water-right, 893-w, for 40 sluiceheads in the Ring 
River, is held by A, D, Sligo ill connection with these 
sections, 

One of these sections, 3495-1f, occupies a part of the 
.saddle between Commonwealth Hill and Pine Hill. The 
~others occupy the northern slopes of Pine Hill and the 
long spur between Dalcoath Creek and the Ring River. 
The upper portions of the area embracen. are traversed by 
the Gormanston and Penzance Creeks. 

No one of the sections named is occupied by a single 
rock-formation. The greater portion is covered by slate, 

-which is penetrated by, or associated with, igneous rocKS. 

' ... , , .. tit a 
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The quartz porphyry forms a dyke which crosSes the 
north~eastern corner of Section 3495-M. Another broad 
dyke extends across Section 822-11, and as far as Gor-­
manston Creek on the boundarv-line between Sections 
317-" and 774->1. -

The basic rocks occur as an isolated patch in Section 
3495-)1. and a. broad belt to the east of Gormanston Creek 
in ection 317-}( . 

A zone of clastoporphyroid crosses Section 822-)1, and is 
well exposed on the Penza nee tracle 

The quart? porphyry talus extends northwards from the, 
Pcnzancf' Company's sections, and almost wholly covers' 
the spur between the Pcnzanre and Gormanston Creeks. 

The diabase dyke can be traced into Section 774-M, where 
it disappears. 

Besides these there is a deDosit of the older alluvial 
rr.atcl'ial in Section 3658-11. • 

These sections embra.ce the area. which was first worked 
for tin ore in the district, and until quite rece~tly they 
provided the greater part of the tin ore ",hich left the 
field. Apart from the creek workings very little has been 
done in the way of prospecting ths northern ground, but 
the more southerly scctions ha.ve received some attention 
at different times. 

On Section 3495-M, at the head of the Penza.nce Creek" 
and in the saddle between Pine Hil] and Commonwealth 
Hill, a gossall " blow," attracted the attention of pros­
pectors in the very early days of the field, and was first . 
worked with t he idea of testing it for silver and lead . . 

This ground was then held by the Rellison Bell South. 
Company, and Mr. Montgomery, in his report of 1895,.. 
makes a brief mention of it. At a later period th&­
ground was held by the Mt. Lyell Copper Estates Com­
}-oany, and was being worked by this compa.ny at the time: 
of Mr. ' ValIer 's visit in 1902. The workings, when I saw 
them, were much the same as at the time of Mr. 'Valler's. 
yisit, but the lode-matter exposed has been seriously 
a1tered by weathering in the interval. 

It is now difficult to ascertain the structural features of 
t he lode which has been responsible for the gossa.n out­
cr op. An open-cut has been excavated at the outcrop, and 
from what I could see the structure at that point is com­
plex, and resembles in some respects that of the lode­
systems in the northern part of the field; for the gossan 
cuts across t he bedding-planes of the slate, and also lie&' 
between the bedding-plan ... 
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\Vhether the vein-type is the same as that in the north­
ern area cannot be determined until some unoxidized ore 
is exposed. 

A tunnel was sta.rted at a. depth of about 80 feet below 
the top of the hill to drive under this lode. 

The approach of the tunnel is cut through a dyke of 
quartz porphyry, which strikes in a direction beal'lug 1190 

at this place. Immediately to the southward of this dyke 
a broad belt of gossan was encountered, which carries tin 
ore through it. The tunnel has been driven in a direction 
nearly due south. The bearing observed was S. 10 E. , 
but this reading, with others obtained here, must be treated 
with caution, since the a.djacent gabbro is heavily charged 
with magnetite, and pyrrhotite may be present in the 
lode-matter. 

The tUllnel was carried 138 feet on this bearing, and 
lhen 23 feet more on a bearing of 226°. 

At 53 feet from t he entrance a crosscut was driven east. 
·wards for 28 feet. bearing 1020, and at 138 feet from the 
entrance another parallel crosscut was driven eastwards 
for 26 feet. 

For the first 60 feet the tunnel passes through decom­
posed slate and gossan. Beyond this, both the tunnel and 
crosscut traverse indura.ted slate, carrying tourmaline. 
The first crosscut, also, is in gossanous material. 

Until further work has been done at this place it is 
practica lly impossible to form any conception of the value 
of t be lode. The size of the gossan outcrop and the visible 
tin ore in parts of the lode should suffice to justify the 
recommencement of work here at once. It will first be 
necessary to ca refully sample the ore-body to gain an idea 
of the value of the lode-stuff. Then the two eastern cross­
cuts should be extended. It seems probable that the most 
southerly eastern crosscut will cut the lode if extended a 
short distance. and should it encounter good OTe a. drive 
on ore could be carried between the two crosscuts. 

In lhe meanwhile much could probably be found out con­
cIJrning the structure of this body by extending t he SUT­

face workings. 
Veins of quartz and tourmaline carryi ng tin ore run OUt 

into the gabbro nea.r these workings, and with t hem is 
some magnetite, which appears to me to have been derived 
from the gabbro. 

To the southward on the crest of the hill some trenching 
has been done on a. very rich tourmaline· bearing vein . 
The ore exposed shows coarse crystals of tin ore in a band 
of tourmalinized and silicified slate. It is similar to that 
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llear the top of Pine Hill, and now being tested at a depth 
by the Penza nee Compa~y. 

\Vhether it is part of the lode which has been followed 
in the underground workings above described cannot yet 
be said, for until further work has been done it is impos· 
sible to say whether pyrites is one of th~ important con· 
stituents of this type of vein , or whether the pyrites of 
the Penzance workings (and the gossan on this section) 
belong to a.nother period of impregnation. 

The rich vein on the top of the hill should be opened 
up in such a way that its strike, dip , and width can be 
ascertained. It call then be sought in depth from the 
underground workings mentioned. 

The lode-matter 011 Section 822-M demands attention. 
At this point the workings on the steep eastern bank of 
Penzance Creek have afforded an excellent exposure of the 
reticulating system of veins in the quartz porphyry. The 
latter has been exposed at its jUllction with the slate by 
the sluicing away of a dense cover of porphyry talus. 

The porphyry dips here in a direction E.S.E., and at 
an angle of about 400 or 500 . It was hoped that an ore­
body wduld be exposed at the contact with the slate, but 
the results sho\',,' that the contact between the two rocks 
is crossed by numerous vein lets of quartz, tourmaline, and 
cassiterite. The slate is not itself visibly affected by the 
igneous intrusion. At the time of my visit the soft slate 
carrying these stanniferous veins ·was being sluiced away 
below a cliff of quartz porphyry. 

Some 10 tons of tin are have been recovered from these 
workings, and it is estimated that 20 tons have been won 
from the Penzance Creek between this point and its junc­
tion with Gormanston Creek. 

The careful examination of the cliff of quartz porphyry 
shows that it may yet be proved to be a deposit of very 
considerable value. It is, at least, necessary to test the 
whole exposed surface very carefully. 

The features nresented are similar to those shown bv 
the smaller exp~sures already referred to in treating O'f 
the Penzance sections. The veins which traverse the 
igneous rock subdivide it into blocks. 

The blocks probably owe their origin in the first place 
to an elaborate system of jointing consequent upon cooling. 
The veinlets occupy the joint-planes, and the impregnation 
of the rock has taken place on either side of the fissures. 

At this spot many of the veinlets are obviously rich in 
tin ore. What is required in addition is the knowledge of 
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what is the tin ore content in the impregnated zones of 
porphyry. * If it can be found that there are even a fl~W 
zones of porpnyry (consisting of th'e impregnated rock ard 
the central veinlet) containing sufficient tin ore over a. 
workable width to make them payable, the prospects v,ilL 
be bright indeed. 

The writer is· convinced that the investigation of this 
matter is one of the most vital questions concerned with 
the future of the field, for the exposure of available material 
is very large, a.nd the facilities for open-cut mining are 
grea.t. The porphyry is traversed by these veins for & 

great distance, and the ore, so far as exposed , is an excel­
lent milling proposition. 

It is not supposed that the whole of the porphyry can 
be treated, nor is it definitely known yet that zones of 
workable width carry sufficient tin are to reuder t he work­
ing of them profitable; but as a problem to be dealt "lith 
in future prospecting the importance of the question ca.n­
not be exaggerated. 

The writer has, with microscopical assistance, seen an 
appreciable content of tin ore in rock which does nc.t 
appear, to the unaided eye, to carry any at all. 

This impregnation of the rock has not taken place to 
a similar extent in the slate country, and the veins them­
selves are less readily noticed in the porphyry. Hence it. 
is that this occurrence has hitherto received no attention. 

On the western bank of the Penzance Creek there is a 
little tin ore in the surface soiL It has probably be€n 
derived from the porphyry higher up the hill. The only 
other occurrence of lode-matter here is that of a little ZInC 

blende in the porhyroid, hut it does not appear to me to 
be very promising. 

The deposit of most value in this area, apart from the 
lode-matter above described,· is the alluvia.l or talus deposit 
"\I·hich extends across into Gormanston Cn:lek, in Sec­
tion 317-M. 

At a place 2 chains north of the south boundary of this. 
latter section the large Gormanston boulders were found, 
and similar material in smaller sizes has been recovered all 
the way down the creek. The big ones probably came, as. 
has been pointed out, from some such lode as that for 
which the Penzance Company is now driving a tunnel. 
Other similar bodies may exist beneath the cover of talus, 
and are, in fact, now being found where the alluvial" 

• See Plate Y., Fig. ITT. 
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material is sluiced away. In support of this view, that 
other such lodes occur but are not yet revealed, may be 
cited the occurrence of a.ngular blocks of tin Ol'e in the 
'Gormanston Creek a.t a place 3 chains to the northward of 
the southern boundary of Section 774-M. Some of these 
were so big as to weigh 50 Ibs. 

The creek-bed deposits are only that portion of t he talus 
that has reached the creek and has not yet been carried 
down to lower levels. 

Here and there a little work has been done above the 
level of the creek-bed, and the talus has been worked. ; but 
the work has been spasmodic, and the difficulty of hand­
ling the largetO boulders has proved an obstacle to suc­
cessful treatment by small parties of tributors. The small 
areas which have been worked successful1y are sufficient 
evidence that much of t he ground would be payable if 
worked on a large scale ; and if this were being contem­
plated it would be most important to ascertain whether 
the boulders of porphyry which constitute the talus 
deposit are not themselves worth t.reating. They are 
composed of precisely the same materials as the massive 
porphyry described above, a.nd, if the massive rock con­
tains a payable percentage of tin ore, the boulders in the 
talus should do so also. The difficulty which arises here 
is that the vein can be seen in the solid rock, and atten­
tion can be paid only to the most likely portion or to that 
which is actua.lly known to carry tin are, whereas the talus 
contains boulders from all portions of the porphyry intru­
sion jumbled together. 

However, it appears to me possible that discrimination 
between the various types of altered porphyry can, with 
a little practice, be made by eye. Sampling of the several 
types will. of COUl'se, be necessary, and the eye must be 
trained, but the quantity of available rock is large, and it 
is worth while attempting to turn the disintegrated rock 
to account. 

The sluicing t hat has been carried out near the bed of 
Gormanston Creek has revealed a lode of " contact I' type, 
composed chiefly of actinolite and .. garnet. There is very 
Ettle axinite associa.ted with this lode in the southern part 
of its outcrop, but in Section 774-M, above the bed of the 
creek, axinite is fairly abundant. The lode attains a 
maximum thickness of 2 chains on the boundary between 
&actions 774-M. and 317-M, where the banded character is 
very clearly shown. Zinc blende is the most common 
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metallic constituent a.t t his place. The lode is fully 
described elsewhere in this report. 

The lode continues southwards under the spot where the 
hig boulder3 were obta.ined, and a quantity of surface gos· 
san which is visible a.t the head of the creek has very prob­
ably resulted from the oxidation of the pyrrhotite, which 
bas been introduced during this period of vein-formatioD. 
Part of the gossan may, of course, have been derived from 
the weathering of the basic rocks which occur here. At the 
head of the creek the normal ~abbro appears, but in 
Section 317-M the gabbro-amphiboht.e variety predominates. 

In the bed of the Gormanston Creek, a few chains above 
its junction with the Penzance Creek, there is a lode which 
has been proved to carry tin ore. It is about 18 inches 
wide, and dips to the south-west at an angle of 300 . 
Judging by t he composition of the exposed portion, I 
believe that this lode will prove to be of the pyritic-cas­
siterite type, and to be more closely related to the lodes 
to the north-west rather than those to the southward. 

In the northern portion of this Section 77 4-M there are 
two small creeks which join and How into the Dalcoath 
Creek opposite the long low-level tunnel on the northern 
boundary of t he Boulder lease. 

There is a shallow deposit of wash similar to that occur­
ring in the bed of the creek on the eastern bank in this. 
place, and it bas leen worked by tributors. The wash 
seldom exceeds 3 feet in depth, and is not often over a 
foot deep. 

The exact amount of tin ore recovered from this place 
is not known, . but must be fairly large. 

A little gold and osmiridium was obtained bere. It 
has doubtless been derived from tbe older alluvial deposit, 
which forms the crown of the hill to the north-east. 

In the opinion of t~ writer, this older alluvial terrace 
does not constitute in itself 3. body which is likely to prove 
payable. Yet the deposit at this place is likely to prove 
richer in tin ore than at other soots n:!ore distant Irom 
the tribut,aries of t he older Piema'"n River, which brought 
in the tin ore. The present site of the Dalcoath Creek 
does not appear to b-e very far from that which it occupied 
at the time of the formation of the alluvial deposit now 
forming a terrace. It will he worth while examining this 
older alluvial formation carefully for the presence of 
quartz porphyry pebbles, since these would certainly be 
present in the terrace deposits in greater proportions than 
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usual at t he former jun ction of the Dalcoath Creek and the 
. old Pieman Valley. 

Some work has been done on the course of a small creek 
in Section 3658-M, and the usual chara.cteristics are shown. 
The tin are was associated with chromite and a little gold 
a nd osmiridium, and, as usua l, proved pa.yable where 
secondary concent ration h as taken place. 

On the eastern fall of the spur J a.bove the Ring River, 
some sluicing has been done ma ny years ago. The boulders 
and pebbles in this wash are similar to those of t he Ring 
River of to-day, a.nd to those in the terraces, except that 
in the lo .... ·cr portion some pebbles of quartz porphyry are 
to be seen. This wash is in places 3 feet or more in depth, 
a nd the bottom is slate. Mr. A . Montgomery, in his report 
on this ht'ea in 1895, suggested the presence of a former 
gulter running through this hill. It may be present, but 
I could find no positive evidence of it. The Dalcoath 
Creek must have existed at a. very much higher elevation 
l han it does at present, for the porphyry wash is visible 
high on the sides of t he spur to t he westward of the ridge. 
In fact , it may have joiDed t he old Pieman River in some 
part of Section 774-M, and if so the porphyry boulders now 
visible on t he Ring River side of the spur are due merely 
to a redistribution of the material brought down into t he 
older Pieman basin. 

A shaft has been sunk near the top of t he spur in Sec­
lion 3658-H, to which Mr. Montgomery refers in his. 
report. It is down ~ome 35 feet, an d has been untouched 
si nce Mr. Montgomery's visit. 

The evidence of the material on the tip, which consists. 
of soft kaohn and fragments of slate, does not, to my mind, 
show a ny proofs of a gutter which might be the site of 
Lhe former course of Dalcoath Creek. There ar e at least 
no pebbles of quartz porphyry in t he materials heaped 
round t he coll3.r of the shaft . 

On the ea.stero bank of the Ring River t here is another 
terrace of the alluvial deposit of the old Pieman River~ 
and Star Creek , which joins the Ring River in Mr. A. 
K emp's section, l059-M, has been worked in the earlier 
da.ys of the field for t he tin ore which has, doubtless, been 
derived from the older a lluvial. 

It is a very similar occurrence to severa.l others men­
tilJned in this report , and the payable ore occurs where the 
secondary natural concentration has happened. 

The only other work done within these sections is that 
which has been directed towards the proving of a lode-
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situated at the water's edge, on the western bank of the 
Ring River, and in Section 3658-M. 

The lode strikes with the Ring River a few degrees \vest 
of north, and appears to dip to the eastward. The lode 
belongs undoubtedly to the pyritic-cassiterite type, and 
should be tested for tin ore wherever it is exposed. The 
lode-stuff is impregnated slate and clean ore as well, and 
is remarkable for the proportion of zinc blende and galena 
present. Reference has been made above to the presence 
of small amounts of zinc blende and galena in the pyritic­
cassiterite lodes. At this place the lode shows so much 
of the two minerals mentioned, tQgether with fluorspar, 
that it resembles more closely a pyritic lead vein than one 
Qf the type to which it has been here referred. It 
is in reality one of the occurrences of vein-matter which 
is intermediate in character between two related types. 

At one spot th-ere are a few veins of clean galena run­
ning in a south-easterly direction into the Ring River. 
These appear to be only small branches of the main lode. 

There is a. small outcrop of quartz stained with limonite 
at the nort"iterll end of the spur between the Ring River 
and Dalcoath Creek, but it is not known to carry tin ore. 

The several mineral sections here considered constitute 
a property the chief value of which is situated in the 
northern portion. However, if it be found possible to 
work the porphyry as a whole, or a large portion of it, the 
or~ can be carried to the Ring River on a good grade 
without leaving the boundaries of these sections; and it 
will probably be found possible to utilize the power stored 
in the Ring River for milling purposes. The supply of 
water is reliable j and from the topographical map pub­
lished herewith it will be seen that there is a fall of over 
200 feet (aneroid rea.ding) between Ringville and the junc­
tion of the Ring River with Star Creek. The available 
water-rights are secured. 

S'hould it be found possible to work the reticulating 
vein-system in the porphyry, these sections here treated of, 
together with the small section, 5063-93M, in the name of 
E. Swenson, should be amalgamated with the Penzance 
sections, and the whole group worked together, for the 
occurrence of tin ore is the same in these sections, and the 
problems of treatment are the same for all. Moreover, a 
large a.malgamated lease should offer more inducement to 
capitalists. The possibilities, especially of the veins in the 
porphyry, are, to my mind, at least as great as those of 
any in the district; but it is certain that operations must 
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be conducted on eo large scale, and for that reason an amal-
gamation of interests is desirable. . 

Unt..il capital is found to undertake the systematIc samp­
ling and prospecting of the area, nothing very definite can 
result. Yet, as a prospecting proposition, there can be no 
doubt about the merits of this area. 

The output of are from the leases sta.nding in the name 
of A . D. Sligo cannot be given. The a.mount of are 
removed from Gormanston Creek is not known, but it must 
ha ve been considerable. Star Creek, also, is said to have 
produced a fair quantity. 

( 17) - THE REJlAINING SECTION S NE~ut PINE HILL. 

b', Swt ltson'~ 8ution 5063·93)1, .3 acns.- This section is. 
situated at the south-western corner of A. D. Sligo's sec­
tion, 317.!ot, and occupies the central part of the spur 
between Gormanston and Penza-nee Creeks. 

A fairly large area of t.he porphyry talus has here been. 
"forked with profit by a small party. Prospects which 
I saw washed on this section were certainly very good. 
Below the talus bands of indurated slate can be seen. 
They run in aN. W .·S.E. direction, and are probably due 
t.J the action of the vein·forming solutions which affected 
the quartz-porphyry_ . 

I am informed that 18 tons, in all, of tin ore have been. 
recovered from this section, of which 8 tons have been 
recovered by the present owners . 

.1/. ('urtin's Sections- 3650-M.' , 76 acres j and 3651-)(" 
40 aC?' t'8. - .. Thcse sections are situated on the south of Pine 
Bill , and include the area between the Penzance lease a.nd 
the Confidence Saddle. The northern of the two sections 
is situated on the broad belt of ga.bbro which runs through. 
to the Melba Flat. The southern sectilln is for the most 
part on slate. A quartz porphyry dyke traverses the 
two sections. 

In the northern section t h-ere !s a very promising vein 
in the gabbro, but at no distance from the quartz.porphyry 
dyke, Crystalline tin ore is \'isible in a. gangue which is. 
composed of quartz and fibrous radial aggregates of tour­
maline needles. 

The vein strikes S. 310 W., and dips towards th~ south­
east at a.n angle of 750, A little work has been done by 
the fonner owners of the section, but the intention has not 
a pparently been to prove this lode, since the tunnel waa. 
driven away from it. 
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The bearing of the tunnel is S. 190 E., and it has been 
d riv.en 40 feet. In the approach the lode is cut, and is 
of good value. The fest of the tunnel has been driven at 
an angle with the strike, and is gradually getting further 
and further from the lode. A short crosscut driven west­
wards from the end would intersect the lode in a few feet 
of driving. This should certainly be done. 

A little trenching has been done near the mouth of the 
tunnel, and this work should be continued on the strike 
of the lode. 

On the southern section, 3651 ' M, a tunnel has been 
driven for 96 feet on a bearing of 270 through a zone of 
brecciated slate. In this slate are some veins of quartz 
and pyritil, but no definite lode-structure could be dis­
cerned. A trench which has been cut on the slope above 
the tunnel is said to have afforded good prospects of tin 
ore. 

From the creek which runs towards the Ring River from 
the north-eastern portion of t he section a little tin ore 
has been obtained: But there is a great deal of chromite 
with it, as might be expected from the proximity of the 
basic rocks. 

W. A. Hatvkes' Section l085-lf, :37 acres.-Some work 
has been done in the north-western portion of this section , 
which adjoins the western section of the Penzance lease, 
8,nd lies to the south of it. 

The more recent work has been carried on in the bed oi 
t he creek which runs out of the Pellzance ground through 
the quartz-porphyry talus. On the northern boundary 
this deposit is 20 feet thick. With the boulders of porphyry 
are a few composed of a.ltered gabbro, t.he latter occurring 
in sit u at this place. 

A few small veins of quartz Itnd fot:rmaline are visible 
in the bottom where the wash has been sluiced away. 

From these workings 8 tons of tin ore are said to have 
been won, and the assay value of this ore is between 68 
per cent. and 72 per cent, metallic tin. 

Altogether, about 6 chains of this creek, southwards 
from the Penzance boundary, have been worked. 

To the west of these workings some attempts have been 
ma.de to pick up the course of a lode which was partly 
exposed by a trench in the north-western corner of the 
section. The country rock is slate, and it carries quartz­
ose veins, in which tin ore is said to occur. The lode 
appears to me to be the continuation of that which is 
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partly exposed in the south·western corner of the Pen· 
zance section. 

A shaft was sunk to a depth, it is said, of 38 feet , and 
tin ore is reported to have been found in it. At the time 
of my visit the shaft was full of water. 

At a point. further east, a tunnel has been driven for 
120 feet towards this lode·formati on in a direction bearing 
306°. The first 18 feet of the drive are in gabbro, and 
rhe remain der in 8battered slate. At ao feet from the 
entrance a drive of 18 feet was carried northwards on a 
small make of quartz. 

The workings which show tin ore at the surface are still 
further to the north·west, and the iunnel must be can· 
tinued in order to prosJ>€.Ct the lode in depth. 

G.1\.. Moort's Sectt6/1, ~3114·1l, 40 oCl'es.- On this section 
there are some quartzose bands in the slate which occupies 
the northern part of the section. TheSf' were very probably 
ill traduced during the period of impregnation during which 
the siliceous lodes above described were formed. 

No actual mining has been done en the section, but it 
is said that tin are occurs in the surface soil. How much 
of this tin ore is of local derivation remain~ to be proved. 
The chief value of the section lies in its position on the 
strike of tl'.e lode Plllning through t he north· western cor· 
ner o{\V. A. Ha,,~'-kes ' section. 

G. R. l1rOll'/~'8 S"rtion 453-M, 80 acres.- This section is 
situated a mile and 3. half to the south-east of Pine Hill, on 
the Great Northern Creek, and is traversed by the North­
East Dundas Tramway. The topography 'is extremely 
rough, and the greater part of the section is covered with 
dense scrub. Two lodes have been located in the lease, 
(, Ile of whjch is predominantly copper~bearing and the 
other is known to carry tin ore. 

Both lodes should , in my opinion, be classed in pyritic­
cassiterite typ e. 

The copper·bearing lode is situated in the northern part 
of the section, on the we5tern bank of the Main Creek, and 

. just below the falls in the creek. The lode is 2 feet wide, 
and strikes N. 380 'V ., and djps to the nOl'th·east at 800, 
On the footrwall side the slate is impregnated for a width 
of a foot. The predominating mineral in the lode is 
arsenopyrite , with which occur pyrrhotite. copper pyrites, 
and quartz. The lode should certainly be tested for tin 
ore and gold, in addition to the copper known to be 
present. 
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A small open-cut pas bE:en made, the workings being 
carried into the steep hillside; and on the opposite bank 
a strip has been cleared for the purpose of erocting a 
haulage-system to raise the ore to the North-East Dundas 
Tramway-line, but at the time of my visit work was not in 
progress. 

The tin-bearing lode has been exposed in the tramway­
cutting near the southern boundary of the section. It is 
there in a semi-oxidized condition. The strike appears to 
b.e N. 600 W., ano the dip is to the north-east, at about 
800 . The lode-stuff is for the most part quartz and pyrites, 
but some specimens were shown to me which are said to 
have come from this place, and these are certainly rich in 
tin oxide. 

An attempt has been made to cut the lode underground, 
and a short tunnel has been driven westwards on a bearing 
of 2600 . This tunnel intersects a shattered belt of slate 
carrying fiat quartz veins and seams of siliceous gossan. 
Some of these have been followed for a. few feet in the 
underground workings, and some of the ore removed from 
thence shows a little crystalline tin ore. 

(18) - OTHER OCCURRENCES OF ORE TN THE CENTRAL POR­

TlDN OF THE TINl-"IELD. 

The section, 2816-M, 79 acres, held by Messrs. C. E. Bro\'(n 
and A. E. Hodge, contains a galena lode upon which some 
work has been done. It lies in position between the Emu 
Bay Railway line and the Argent River. 

There has been a shaft sunk on the lode to a depth of 
23 feet, and from this shaft some 31 tons of galena 
were recovered. The shaft was full of water at the time 
of my visit, and no work wa-.3 proceeding. 

If the lode exposed in t.he railway-cutting is the same as 
that unon which the shaft was sunk the ore-channel has 
pinched very considerably. The strike appears t o be 
N. 300 W. 

An assay made of clean galena from the shaft is said to 
have given a. return of 86 per cent. lead and 66 ounces of 
siiver per ton. The grade of the metal is therefore good, 
l.ut the continuity of the lode remains to be proved. 

On vacant ground near tbe top of t.he Commonwealth 
Hill a little work has been done some years a.go by the 
'Vest Coast P.A. upon :l lode which is composed of galena, 
zinc bIen de , iron pyrites, with a gangue of quartz and 
siderite. The slate alongside the lode is indurated. 

.• r 
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Another lode on vacant ground which has been partly 
wt'rked is situated on the north-western slopes of the Com­
monwealth Hill, and is distant a. chain and a half from 
the end of Messrs. Duncombe and Maddox's water-race. 
The lode-matter consists of zinc-blende, with pyrite, pyrr­
hctite, and a little galena in ~ gangue of quartz and chlor­
ite. with minor amounts of calcite, ankerite, and fluorite. 

It is a lode which resembles that described above as 
(,ccurring in the bed of th~ Ring River. in Section 3658-M, 
and should be examined for tin ore l since it is clearly only 
a variant from the normal type of pyritic-cassiterite veins. 

The lode runs almost exactly north-west and south-east, 
and a tunnel has been driven in a south-easterly direction 
for 12~ feet on its COUl'St'. The thickness of the lode varies 
from a few inches to a foot. and the dio is to the north-
east a.t an angle of from 700 t('l 800. • 

Bot h in thif:. ca.se and in that of the old 'Vest Coast 
P.A. workings, mentioned above, the distribution of the 
metallic minerals is irregular ; and the occurrences do not 
offer very much encouragemf'nt. 

011 the eastern slope of the long spur which lies between 
Gurmanston Creek and t he Ring River there are two out­
crops of gossan which are situated at pomts .5 chains east 
and 5 chains south of t.he north-eastern corner of Sec­
tion 317-M. The area enclosing these two outcrops has, I 
understand, been recent ly taken up with a view to the 
proving of these gossan outcrops. \Vhether the two are 
c('lnnected it is yet impossible to say. 

Samples taken from the more easterly outcrop are said 
tJ have shown a small content of gold; and, such oeing the 
case. the lode has possibilit.ies for smelting purposes. 

A s in the ca....c:e of other gossans in the district it should 
not be forgotten t hat there may bp. tin ore present. 

( 19)- THE O CCUHIlP.N CE OF TrN OnE ON THE )1ELBA FLAT 

AND I N H. E . EVENDEN A N D W. T. MOYLE's SECTION. 

There has been a. fair quantity of tin ore won from 
alluvial workings on the Melba Flat. Very little is being 
oetained at t he present time, but some tons have been sent 
away in the past from the neighbourhood of the sawmill. 
The tin ore is not found more than a few cha ins eastward 
of the sawmill , and hl'l s been traced into Section 3558-11, 
SO acres. 

Up to the present time very Jittle more than its actual 
pu:sence on the section is known. 
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A strong gossanous ore-body crosses the section, and the 
tin ore has been traced up to this lode. 

r saw some of the lode-matter crushed and vanned, with 
the result that fine tin are could be seen ; but it seems 
probable that there are veins of better grade than any 
which I saw ,in situ, for the t in ore on the Melba Flat is 
sometimes fairly coarse and clean . More careful prospect­
ing is therefore required on the section here referred to, 
The gossan is a dense one, and carries a high proportion 
of haematite, in addition to limonite. This may not be a 
feature of the lode ln depth, and ti ll some work has been 
done it cannot be decided. There has been a tunnel driven 
on t he lode in a southerly direction , but it had completely 
collapsed, and was inaccessible at t he time of my visit. 

The upper portion of the hill is composed of the brec­
ciated conglomerate referred to elsewhere, and there are 
two well-defined branches of the main lode exposed. Care­
ful search Ehould be m ade for any e·ther branch veins in 
the congI..Jmerate , some of which may have shed the cleaner 
ore found in the alluvial deposit of the Melba Flat. 

The main lode follows a course which bears S. 120 E., 
and can be traced southwards for many ch ains beyond the 
boundary of Fection 3558-M. It crosses Section 2339-M, 
and has been broken into on the surface at a number of 
places sou th from this section. 

\Vhether a tin-or e content has been nrovcd outside of 
Section 3558-M, I could n ot ascertain. Some of the work 
done was carried out a long time ago, and it is probable 
that no thought was paid to t he possibility of tin being 
present in t he lode. 

(20)-THE OCCURRENCE OF TI N AT DUNDAS. 

During my examination of the North Dundas tinfield 
there was a discovery of tin ore made near the centre of 
the town site of Dundas, The alluvial tin ore was dis­
covered by Messrs. Quinn and Hodge, and was by them 
traced to a lode outcropping along a south-easterly spur 
of the Razorback. 

The occurrence is one of extreme interest, in that no 
acid ic igneous rocks have yet been seen in t he neighbour­
hood, and the lode mentioned is very close to the junction 
of the slate with a broad belt of serpentine. However, the 
common origin of this serpentine, and the acidic rocks, has 
here been strongly advocated, and if this view be accepted 
there is less cause for comment on th~ association of tin 
ore with serpentine. 
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The lode Hes in slate which shows a. remarkable indura­
tion near the contact with the serpentine. The upper part 
of the Razorback consists of the brecciated conglomerate 
referred to elsewhere. 

Two sections have been pegged out by the discoverers , 
viz., 3756-M, 20 acres; and 3765-M, 10 acres. Of these, the 
form~r is located high up upon the spur of the Razorback, 
and t he latter lies in t he flat country traversed by the 
Dundas Rivulet neal' the town. 

At the time of my visit the upper section wa.s being 
worked, wa.ter having been brought on to the section by 
means of short races from the small strea.ms. A dam has 
been built at the top of the spur, but the water-supply 
is precarious. :lond rapidly ceases when rain stops falling. 
The area. being sluiced lies on the north-eastern slope of 
the hill, and when my examination was made, very little 
hHd been done beyond the preliminary work of race-cutting, 
&c. The deposit being sluiced presents many surface 
-features in common with the detrital deposits of N orth 
Dundas, but the structure remains to be proved. At only 
one place was the bottom exposed. It consists of slate 
il:! which .1re numerous cubical cavities after pyrite and 
veinlets of a siliceous or gossanous character. 

In some of these vein lets t he tin are is fairly clean. 
Those which I saw are small. but the presence of large 

slugs of lode·stut[ in the detrital ore is proof of the pres­
ence of some fair-sized veins, some of which must carry a 
high percentage of tin ore. The forkings from the race 
present many features of similarity with those of the cen­
tral area of the tinfield. 

The depth of the detrital are varies considerably--from 
a. few inches up to over f' foot in one place. 

Only haH a chain distant from the face which was 
being -worked when I was on the section is an outcrop of 
quartz and limonite from which tin ore can be obtained 
by crushing and vanning. This outcrop appears to be 
'Part of the lode-system ~hich is being worked, although 
its relation13hip to the detrital ore cannot yet be deciphered. 

On the lower slopes of the hill there is a good deal of 
1imonite in t he surface detritus, and on account of this 
'Cover the junction of the slate with the serpentine is diffi.­
<cult to determine. 

In the northern oact of the secticn there is a. tunnel 
which has been dl'h;en for 180 feet on a bearing of 2480. 
It is in serrentine all the way. The apparen~ reason of 
this work was probably the testing of the iron outcrop in 
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depth, but t he work was ahandoned before reaching the· 
slate country. 

On the sout hern section taken up by Messrs. Quinn and 
Hodge some Bxcellent alluvial ore exists. No work has 
yet been done on the section beyond the si nking of pros· 
pecting holes. The prospects washed here are certainly 
good, some of them giving as much as 4 ounces of tin are 
to the dish . 

Along t he junction between tho serp:mtine a nd slate at 
tbis point there is a considerable silicification of the slate. 
It seems to me probable t h at the tin are has been de rived 
from some veins in this silicified zone. 

The amount of available alluvial are is 
the deposi t is restricted t o the immediate 
of the creek and the zone of silicification. 
hardly rounded at all. 

not large, and 
neighbourhood 
The tin ore is 

Just outside t he section, and close by the western 
boundary, an attempt has been made to work t.he alluvial 
gronnd. A few square yards of surface wash have been 
sluiced a\ .... ay, and a few bags of tin are won, but au the 
whole t he ground was too poor to pay. The wash here 
i;; from 6 inches to :2 feet deep, and the bottom is a gritty 
sandstone belonging to the s late series. The tin ore 
obtained was partly coarse a nd partly tine. The latter 
c('n t ain ed an admixture of crystalline chromite, which 
could not be sieved out , but t he roarse tin are was effect­
ively cleaned by sieving. 

The section, 1897·M, which lies between the two sections 
tak en up by Messrs. Quinn and Hodge. lies on the junc· 
tion between t he slate and serpentine; and a long the con· 
tact runs an irregular outcrop of limonite, which has been 
partly prospected for the purpose of testing its value as a 
f!ux. 

No work was proceeding on t his ~ection when I visited 
the district. 

Only after t he discovery of tin .ore by :Messrs. Quinn and 
Hodge was the section tested for tin ore. This is reported 
tc be present in the lode-matter at one point in the north· 
er n portion of the section, but nothing more seemed to be 
kno·wn concerning it. 

The lode·matter sh ould be tested right through the 
length of the section, and t he surface soil examined for 
detrital are. 

The lode which traverses the area here referred to 
appears to he cOllt.inuous for some distance to t he south--
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ward, and in view of the discovery of tin ore here should be 
"tested right. along H3 outcrop. 

The type of vein represented at Dundas is the pyritic­
cassiterite type, but the unoxidized ore has not yet been 

-(jxposed. 
VIII.- CONCL USION. 

It is as yet a. very difficult matter to make a.ny confideht 
_prediction with regard to the future of the field , for the 
era of lode-mining is only just beginning, a.nd in very 
many cases still no attention is being !Jaid to ores other 
than those of an alluvial or detrita.l nature. The future 
of the district cannot depend upon these classes of ore, 
which ha.ve hitherto provided almost the whole of the 

-output. 
A number of the more important occurrences of are in 

the central portion of the t in field have been here grouped 
together under the title of the Renison Bell-Montana­
Boulder " lode-system," and the collective system presents 
certain difficulties when the future mining and metal­
lurgy of t he are are considered. For the structure of 

-the lode-system is exceptionally complex, and the ore for 
future treatment is a· pyritic one. 

It is perfectly certain that the oxidized are cannot last 
'long; therefore, for the sake of the future of the pro­
perties, a pr090rtioD of the profits made from the com­
paratively simple treatment of the oxidized are must be 

~sFent in perfecting a system of treatment for the pyritic 
are. 

This question- the treatment of the unoxidized lode­
stuff- must be a.lways foremost in the minds of those to 
whom the management a.nd control of ths mining pro­
perties have been entrusted. I t is a question which must 
Dot be left over wholly unsolved until all the oxidized ore 
is ex.hausted. Such a procedure would be economically 
unsound. 

Since the problem must now be faced by a number of 
'separate compa.nies or interest-holders, its solution wouid 
undoubtedly be aided by the amalgamation of interests 
in the case of those mining properties in which the mode of 
C'ccurrence of the ore is the same or similar. 

It may be that the problem!; concerning the treatment rA 
this pyritic-cassiterite ore will prove to be less serious 
than the holders of the several properties anticipate, but 
·they can only be solved by careful and systematic experi­
..mental wOlk. Statements have been made regarding the 



cx(~viii 

impossibility of having the ore treated locally by Au'i­
tralian metallurgists. Such sta.tement<; are wholly unjusti­
fiable. 

There are several matters which are at present almo'it 
wholly undetermined with regard to tillS p';·rit.ic ore , and 
which d emand solution forthwith. 

First. and foremost, the average value of th e ore in tht! 
several mines must be ascertained. Th is ca nnot be done 
wit hout devel opment, and it cannot be dene without care­
ful and systematic sam pling. 

Then sever3.1 otl1l:~r questiolls mus~ be considered , and 
the details regarding the crushing, roasting, and concentra­
tion of the ore, together with the plant necessary for t hese 
ope rations, must b3 taken into account. The metal ­
Il~rgical and dress ing problems cannot bf' seUled in an off­
hand way without experiment , and the best available 
<t.dvire should be sought at an ?arly date. 

There is no doubt but that the ore ca n be successfully 
treated , and marketable tin ore produced. If the grade of 
the ore is sufficiently good to enable the several opera­
tions of mining, milling, and roasti ng to be ca rried on at 
a profit. It is therefore essential to determine as soon as 
possible the value of the ore-bodies. 

And in this valuation of the lodE'S there is one 
matter in particular which requires careful investigation. 

The pyritic-cassiterite ore may prove to be itsel f of 
sufficiently high grade to allow of treatment, but it may 
be inter laminated with slate in some places in such <t way 
that the bands of ... late and ore must be consi dered together 
as the ore-body. In thE"se cases it rem ains to be determined 
whether the ore-body as a whole can be profitably mined 
and treated , or, if not. whether hand-sorting or rough 
conc~mtrat ion can be effected so that the grade of the 
ore can be raised to the necessary standard. 

The minerali7..ed area in the centre of the field is cerlainly 
large, but it has been shown that this is mainly due to 
the horizontal position of many of the com ponent mem­
bers of the principal complex lode-system. 

It remains for future prospecting to reveal the nature of 
the downwa.rd continuation of that lode-system . It is 
certain tha.i the system continues downwa-rds. but the 
details of the structure of the lower l)ortions remain to 
be laid open by mining operations. .. 

The work which has been done up to the present upon 
the Dreadnought-Federal lode-system would seem to 
indicate a gre'lter simplicity of st ructure. Hence the 
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mining and prospecting of the system will prove less diffi· 
{!ult. But the same problems as those indicated above 
must be solved with regard to the dressing of the ore, 
which is of t he pyritic--cassiterite type. Outside of the 
two lode-systems mentioned, and the lodes immediately 
adjoining these, the outcrop of greatest promise is that 
which is situated in the boundary between the two sections 
'Of the Boulder Company's lease. Some of the ore here is 
undoubtedly of very high grade, but very little work has 
yet been done on the actual lode. 

The ore of the sections situa.ted in the neighbourhood 
of Pine Hill presents a. far greater simplicity of character, 
and as far as can yet be seen does not show any appreci­
able percentage of pyrite as an essential constituent of 
the lode-matter. The dressing cos~ should therefore be 
ccnsiderably lower than those of mines which have to deal 
with the pyritic ore. 

The future of the properties in this area depends more 
upon the results of development work now actually in 
progress or suggested in this report than on the perfection 
of an effective and inexpensive method of treatment. Some 
excellent veins of ore have already been located; but there 
has been far too little done yet ,(in the way of following 
up t hese veins along their outcrop on t he surface and of 
prospecting them in depth) to determine whether the 
future of the area. is assured. 

It has here been pointed out that t he great mass of 
lluartz porphyry, penetrated by stanniferous quartz-tour­
l ' laline veins and impregnated by mineralizing solutions on 
either side of these veins, is a possible site of future min. 
iug operations. The large area of impregnated rock, and 
the readiness with which it could be mined and t reated, are 
surely sufficient inducements for active sampling and pros­
pecting, 

In the absence of any ascertained data bearing on the 
questions herein briefly indicated, an expression of opinion 
as to the future of the field cannot be given. 

The field has produced a large amount of tin ore, and 
this fact alone should stimulate prospecting and encourage 
section-holders to proceed steadily with the work of test­
ing the unoxidized ore. 

'Vith regard to the future of sections situated outside 
of the central portion of the field sti ll less can be said, for 
very little work of any kind had heen done on these at the 
time when this exa.mination was made. There a.re numer.­
(lUS occurrences of lode-matter, some of which have shed a. 

VrII 
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fs.ir qua.ntity of &lluvial ore. In all such. cases the pa.rent 
lodes should be very ca.refully prospected. 

The boundaries of the tinfield ha.ve proba.bly been a.lmost 
fully delineated by the limits of the area. included in the 
geological map herewith. 

It doe3 not appear to t he writer very probable that t in 
ore will b e fo und in sitU far beyond these limits ; but, as 
has been shown, a.lluvial tin ore ma.y be expected to be 
seeD for miles down the Pieman River , both in t he older 
river terraces a.nd in the more recent gravels. 

Those portions of the a.rea. mapped within which pros­
pecting should be carried on in grea.ter detail, a.nd within 
w.hich lode-matter not yet located seems most likely to be 
fOund , are :-

(I) The long spur lying between the Gormanston-Dal­
eoath Creek and t he R ing River. 

(2) The area lying to the east and south-east of Pine 
Hill , between Ringville a.nd the Confidence 
Saddle. 

Before fi nally closing this report, it should be stated 
t hat there are certain points herein emphasized which 
should prove of value in the prospecting of areas beyond 
the limits of the tinfield of North Dundas. 

Of these, much the most important is the association of 
the basic and acidic igneous rocks, and the associat ion of 
the tin ore with both. 

It is known that t he igneous rocks of t he North Dundas 
tin field are not separa,te units. without connection with any 
oth er similar rocks, for the igneous invasion bas extended 
for many miles to t he north a.nd north-west (wi thout 
taking the granite of Granite Tor into account). 

The area. in t he neighbourhood of the Meredith Range 
therefore calls for c;!.reful examination, and the mode of 
occu rrence of the ore at North Dundas should be borne 
in mind in t he prospecting of t his still unknown country. 

This report embodies the results of fie ld-work which was 
carried on continuously, save for the interval of one week, 
from June 22 to October 14, 1908. 

In cKpressing my thanks to the mine managers, pros­
pectors, ami nthers on the field who have at all times 
afforded me all possible assistance an.;) information, r 
~ish to assure them that thei r help has been full y appre­
Ciated 
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To -Mr. A. D. Sligo, pi Zeeha.n, I am especia.lly indebted 
for much information regarding the field. and for fieJd 
assistance on very many occasions. 

The Dreadnought and Penzance Companies kindly placed 
their respective camps at my disposal during my stay on 
the field, and for this hospitality also I wish to express my 
thanks. 

L. KEITH WARD, :B.A., RE., . 
Assistant Government Geologist. 

LauDceston, 12th February, 1909. 



CCll 

APPENDIX . 

• N ottS 'with 1'eganl to the Plate f; . 

PLATE I.- The heights given are in feet above sea-level. 
The altitudes of points on the Emu Bay Railway and the 
North-East Dundas Tramway lines have been courteously 
furnished by Mr. J. Etirling and Mr. G. C. Bf'rnal'd respect­
ively. The figures given apply to the heights of the rails 
a.t. the points indicated. 

The altitudes of other points are from the aneroid read· 
ings made by the writer of this report. 

PLATE II.- The numbers of only the outlying mineral 
sections are recorded on this map. 

PLATE IV.- The numbers of the mineral sections other 
than those mentioned above are !Sbown on this map. The 
sections which are shown are those which were held at 
the time of t he writer's visit to the field. 
• PLATE V.- The diagrams to explain lode-structure are 
not drawn to scale. They are diagrams only, and are not 
intended to be applied to particular localities. 

F·iyure I. repre:;;ents the branching type of lode referred 
to on page 61. 

Pipul' e II. represents the complex type of lode-system 
referred to on page 63. 

Jligu·re III. shows the method of distribution of the veins 
and zones of impregnated rock in the reticulating vein­
system in the quartz porphyry of Pine Hill. 

Figltrt:. IV. is intended to show diagrammat,ically the pas­
sage of pyritic-cassiterite are into (1) gossan, and (2) silice­
ous are free from iron. The controlling causes producing 
the two varietIes of oxidized are are discussed on page 70 
of this report. 

F'igurt V. is an ideal section across the main lode-system 
in the centre of the field- here called the Renison Bell­
Montana-Boulder lode-system. 

The diagram shows the relation of the n floors, " 
" feeders," and zones of impregnated sla.te. 

The different varieties of feeding cha.nnels are shown. 

-, -
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"', KEY '1'0 THE NUMBEHS OF THE MINERAL SECTtoNij 
SHOWN ON PLATES II. AND IV. 

Number of 
Acres Lessee. Section. 

3187·M 181 Rellison' Bell Prospecting and Mining Co., 
N.L. 

4550-93M 37 R. D. Lf':wers, now Benison Bell P. & M. 
Co., N.L. 

J342-M 78 Montana Tin Prospecting Syndicate, N .L. 
1963_M 80 A. B. Duncombe and,A. Mttdtlox 
2i1 -n 77 E. Flight t 'rhe Boulder Tin Mining 

5101-93'1 80 M. P O'D"" Co., N.L. 
2650-~f 7~ Chas. Brumby ~ The Dreadnought Sec-
2i63-n 77 A. G. S. Monon ~ 'ions 
12i3_M 79 (A. S. Stebbins) The Fedent.I Tin Mines, 

N.h ' 
1215-M 36 C. Brumby 
3370-ll 7" H. E. Evenden 
3660" \1 62 H. E. Evenden and S. Rearden 

103-l\f 40 

}A. Kemp 
496-~t 5 

2101-~[ 13 
1059-M 5 
1901-M 5 M. K(}'s 
3621." 80 '1'. C. oorl.U 
1 Y45-!1 79 E. Hu.w80n 
276~-M 38 

} W. A. J. Brigg. 
2765-M 20 
2766-~I 20 
3240- 'I 20 I 

3356-" 80 A. D. Sligo 
3296-M 65 G. Dunkley 
2212-M 32 E. H. Butler 
3166-M 56 H. E. Evenden 
3762-" 75 A. Nicholas 
5093-93M 72 f The Penzance Tin Mines, N.L. , 
5094-93M 59 
3495-" 20 

),u~ 82:!-M 25 
317-&1 53 
774-M 75 

3657." 73 
3658-" 60 
5063-93M 5 E. Swenson 
3650-" 76 } M. Curtin 3ft51_M 40 .. 1085-M 27 W. A. Ha.wkes 
3114-11: 40 G. K. Moore 

453-!!I{ 80 C. E. Brown 



Number of 
Section. 

2816- " 
3771-M* 
2196-}{* 
'U97.)( * 
3558-11 
2339-)( 
3573-u· 
1788.}( · 
3756-M 
3765--~r 
1897-n 

Acre~. 

79 
78 
40 
40 
80 
20 
20 
<0 
2\ 1 

IO 
80 
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Les~f>e . 

C. E, Brown and A. E. Hodge 
J. Hamilton 

.! G. D. Coo""r 
H. E. Evenden and W. T. Moyle 

! W. J. Hodge 

V. Braggiotti 

t P. P. Quinn 

J. S. Robertson 

NOTH.-Ol'e-bodies on the sections marked * were not examined, 
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GEOLOGICAL EXAMINATTON OF THE ZEEHAN 

FJEW. 

I.-INTRODUCTION. 
(a) REASONS FOR THE INSTITUTION OP' THE PRESENT 

SURVEY. 

DURING the last year or two the operations 1n depth of 
the English companies represented in the Zeehan field 
failed to meet with the same measure of success as rewarded 
their efforts in fonner years. The shoots of are which 
have been worked in th\ past. have been followed down 
to points where they either terminated or became too small 
to admit of profitable extraction. This has been the 
experience of the deepest mine on the field, viz., the 
Western, a.nd in some measure, but with important quali­
fications, tha.t of the Zeehan-Montana. Mine. With regard 
to the other mines, in no case has sufficient depth been 
attained to justify any adverse statement with regard to 
the downward continuation of the ore·shoots. 

A despondent view has, however J been taken by the 
board of directors of the Zeehan·llontana Mine. This 
found expression in a speecb delivered by the chairman at 
the last annual meeting of shareholders in London, when 
he sta.ted II sinking to greater depths in Zeehan has now 
been conclusively proved to be practically waste of money. 
The show exists from the surface down to the 600·feet or 
SOO-feet level, and below that the shoots of ore begin to 
disappear. The lodes continue, but the shoots of ore do. 
not." In this speech there are apparent indications that 
the group of English companies operating in Zeehan are 
inclined to withdraw the capital invested in their enter­
prises here. This impression is confirmed by the recent, 
suspension of operations by the Mt. Zeehan (Tas.) Silver­
lead Mining Company. 

Under the circumstances the Government of Tasmani'a 
decided to initiate a special examination of the Zeehan 
field, in order to ascertain all facts bearing upon the 
behaviour of the lodes in depth and the permanence of 
the field in general. 



cev! 

(h) PERIOD OCCUPIED BY THE EXAMI NAT ION . 

The investigation of the problems involved has occupied 
a period of three months, and a detailed report will be 
prepared and issued. as a Geological Survey Bulletin as 
expeditiously as possible. 

In the meanwhile this preliminary report is submitted 
as a brief outline of the results of our examination , and of 
the conclusions at which we have arrived. 

lI. - NATURE OF THE EXAMINATION, ITS 
SCOPE AND METHOD. 

The principal object of the present examination has been 
to acquire all possible information bearing upon the genesis 
of the lodes, the source of their metallic contents, their 
structural features, the distribution of the ore-shoots, 
t he probable extension of these, and the variation of 
metallic contents from point to point, together with all 
such questions as cluster round ore-deposition. 

The consideration of these problems is the special func­
tioll of t he Geological Survey, and lies outside the province 
of the mining engineer, whose investigations naturally 
centre on "are' in sight " or "ore available " and com­
mercial questions dealing with costs and quantities and 
methods of exploitation. 

Nevertheless t he more purely geological factors have a 
vital bearing on the supplies of are and methods of pro­
specting, and sound information in respect of them must 
assuredly be of the greatest practical va lue both to the 
investor and to his technical adviser. 

The forthcoming report will deal with all these questions 
in a systematic lJlauner, and will, we venture to think, 
comprehend all that geology has to say upon t he field as at 
present accessible and disclosed. 

Several of the more important and numerous lesser mine 
workings are now inaccessible, and our examinations have 
consequently not been so complete as we could have wished. 
Our conclusions have had to be dra.wn from fewer instances, 
and are necessarily .to that extent deprived of some of the 
force they would ot herwise have possessed . Vve shall , how­
ever, tak,e care to indicate t hose which we regard as irre­
fragable, and such as have only the force of probability. 

Although the principal aim has not been to furnish 
descriptive reports of the mine workings of individua.l pro­
perties, nor to map the position of every ore outcrop, 
every endeavour has been made to examine all accessible 

• 
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occurrences of ore, and especially those now being 
exploited. These have been examined principally with a 
view to the light which they may shed upon the larger and 
more general questions which concern the field as a whole. 

The general geology of the field has received attention 
as well as its mining geology, and some advance has been 
made in our knowledge 'of this. This has been the fi rst 
opportunity of reviewing the general geology in the light 
of tbe results of recent investigations, and the subject will 
be treated at length in the full report. 

The comprehensive report and geological map of the 
Zeehan field prepared by Mr. G. A. Waller, and issued by 
the Department of 1\1ines in 1903-1904, have materially 
assisted our investiga.tion and effected a great saving of 
time. 

IlT.-·FORECAST OF THE FORTHCOMING 
REPORT. 

A sketch outline of the subjects to be embraced in th. 
coming report may be provisionally stated as follows: -

(1) The physiography of the field, including its topo. 
graphy and an account of the processes by which the 
present surface of the land has come to occupy its actual 
position. The effect of topography on mining. The rela· 
tion of occurrences of primary ore to present land surfaces. 

(~) The general geology of the field; comprising the 
sequences of the geological record (sedimentary and igneous 
rocks). 

(3) The economic geology of tbe field; including the 
description of the ore-deposib, their type, their contents, 
their gangue, their structure, the changes to which they 
have been subject, &c. Discussion of the genesis of the 
ores, of t heir connection with the Heemskirk ma.sflil, of the 
contact metamorphic zone surrounding the granite of 
Heemskirk, of the magnetite-blende-galena-dUtlcopyritt 
lodes in this zone (Comstock), of the connection of the tin­
bearing veins ill the Zeehan field with the underlying 
granite. Other signs of the proximity. of granite in the 
field (dykes). The sequenoe of mineral deposition at 
increasing distances from the magmatic hearth. 

(4) The observed varia.tions in the contents of the lodes. 
Primary variat.ions. The question of the modification of 
primary contents by secondary processes. The distinction 
between primary a.nd secondary variations. Differences in 
tbe metallic contents at different horizons in the lodes. 
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,]he depth to which the ore-bodies may be expected to 
ex.tend. Deductions which may be drawn from the deep 
mining of similar ores in other parts of the world. 

(5) The geological considerations to be taken into 
account in testing the existence of lodes below or beyond 
present workings. 

IV.~PRELIMINARY STATEMENT OF RESULTE> 
OF THE GEOLOGICAL EXAMINATION. 

For the purpose of this preliminary statement the 
scheme outlined above need not be closely followed. Our 
remarks for the present may be confined to such portions 
of the investigation as have an immediate practical bear­
ing, and to a stateoient of the conclusions at which we 
have arrived. 

BRIEF HISTORICAL STATEMENT. 

Zeehan dates from the discovery of a silver-lead lode on 
the present Mt. Zeehan ground in December, 1882, by 
Frank Long, who, with his mate John Healy. had made 
his way from Long Plains through Heemskirk to the 
unkuown and inhospitable country around Mt. Zeehan. 
Owing to the then low price of lead, no great attention was 
paid to the field at the time. The Broken Hill discoveries 
and improv{'d metal prices led to a rEvival of in terest in 
the Zeehan area. In 1892 t he Government Railway from 
the port of Strahan to Zeehan was completed, and serious 
mining then started. After two abortive attempts to 
establish smelting (at Argenton and Zeehan), a third 
smelter was erected by the Tasmanian Smelting Company, 
Limited , on the railway-line, 2 miles from Zeehan, in 
1898 j and this company's furnaces a.t present serve the 
field. 

The output of ore from the mines has been continuous, 
although the quantities have mainly depended fi rst on one 
mine and then on another. The most prosperous period 
was that of a few years ago, when undiminished produc­
tion coincided with high market prices of metals. But for 
the last year or so the output began to fall off as the shoot.& 
of ore being worked in the mines operated by the large 
companies became less productive, and no adequate dis­
coveries of fresh metal were made to take their place. 
F or the present year it is probable that the output of the 
Zeehan mines proper will not greatly exceed a value of 
£100,000. It is expected that the output will increaSE> 
materially as soon as stoping is resumed in the Florence 

• 
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Mine, which is now being pumped out after the inrush of 
water which took place over a year ago. 

Still, with mines and smelters the industry is supporting 
about a thousand men and their families, irrespective of 
the population of the wider mining area surrounding 
Zeehan. 

GENESIS OF THE LODES OF T HE ZEEHAN FIELD. 

The foll owing brief summary of the salient conclusions 
which have been drawn with regard to the genesis of the 
metallic ores must here be presented without a full state­
ment of the data upon which they are based:-

(1) Th~ Granitic lnvasion. - At a geological period fol­
lowing closely upon that of the accumulation of the 
Silurian sediments the western portion of Tasmania was 
invaded by a magma of granitic composition. The granitic 
consolidation-products of this invasion are now exposed 
at the surface at many points. The granite which 
approaches most closely to the Zeehan field is the massif 
of Mt. Heemskirk, the eastern borders of which appear 
at a distance of about 5 miles from Zeehan. To the east­
ward the nearest lodes of similar origin are found on the 
tinfield of North Dundas, and it must be granted that the 
granitic magma underlies the field at some unknown depth. 
Dykes of granitic origin penetrate the Zeehan mining field 
at a number of points, and the rocks immediately sur­
rounding the granite exhibit strong evidences of contact 
metamorphism. 

(2) 1'h. Period 01 the Fortn4tion 01 the Primary Ores.­
During the cooling of the granitic magma the metall,ic con­
tents were gathered together within the magmatic hearth, 
and finally expelled into the sUl!ounding country-rocks 
in solution. From these solutions the ores were deposited 
in the several channels of circulation. 

With the close of this migra.tion of the metallic con­
tents from the granitic magma. into the surrounding 
country the period of primary ore-deposition entirely 
ceased. 

(3) The General Degradation 01 tit. Rtgion.-At the 
time of their deposition the ores now worked at or near 
the sJ,lrface in Zeehan were deeply buried beneath superin­
cumbent rockmasses. However, since the close of the 
Mesozoic era the erosion of the region haa been continuous, 
and has finally resulted in the exposure at the surface of 
the granite and its metalliferous ma.ntle. The ore-bodies 
themselves have, beyond doubt, shared in the genera.l 
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erosion, and their bulk has therefore been materially 
reduced. 

(4) Variations 1n the ' __ Qde Contents.-The physio­
graphic development of the region has proceeded at such 
a rate that tlte prirnary ore lies exposed at the very sur­
face. The weathered crust has been removed immediately 
after its formation, and there is in general no leached and 
oxidised zone where the lodes outcrop. Hence there is no 
zone of secondary enrichment lying above the primary 
lode-filling. The ore presents exactly the same appearance 
at the surface as it does several hundred feet below. 

Yet primary changes in the metallic contents of the 
lodes are marked in many parts of the field, and are 
shown in different ways. 

In some cases it is found that the proportions of the 
constituents of one vein-type will vary, while the type is 
not changed. 'Thus the galena of the siderite-galena veins 
is restricted to shoots. 

' In other cases it appears that the vein-type varies, i.e., 
tha.t there is a gradual passage of one association of 
minerals into a.nother association. For instance, the pyrite­
blende-galena veins appear to merge on the one hand into 
magnetite veins, as in the Comstock district; or, on the 
other hand, into pyrite-stannite-cbalcopyrite veins, as in 
Clark's lode on the Zeeban-Queen Mine and in the Oanah 
Mine. 

(;ONDlTIO:SS CONTROLLING THY. DEPOSITION OF THE 

METALLIC OHF.~. 

(I) Rexft'ielton to Certaill Defi1l1'te C/wnnels. - \Vhile 
it must be granted that the ores have had their origin 
in the magma .of which the Heemskirk granite mas.~il 
forms the most prominent consolidation product, the exact 
loci of the ore-bodies are detenllined by factors outside of 
the parent magma., On emerging from the igneous hearth 
the metalliferous solutions have been forced upwards, and 
in their ascent have been restricted to certain definite 
channels in the country surrounding the granite. These 
channels are fractures in the earth's crust which have 
originated at a. period nearly coincident with the granitic 
invasion; for it is found that the Silurian rocks have. been 
fra.ctured and disturbed, as also the apophyses from the 
granite magma itself, Preference as loci of ore-deposition 
has been given to certain fractures rather than to others, 
Those fractures which obtained the preference either 
afforded a mOTe ready passage to the metalliferous solu-
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tions, or they attained, at their lower limits, more closely 
to the actual points of supply. 

In some cases the ore-channels are simple fractures. III 
other cases the metalliferous solutioDE have ascended 
along-

(a) The intersections of fracture-.planes. 
(b) The intersections of fracture-planes with crushed 

fault..zones. 
The crustal movements on the Zeehan field have been 

accompanied by dislocations showing enormous vertical 
displacement, and t he fa.ult-planes, many of which are 
associa.ted with t he deposition of ore, must on any theory 
be considered as descending to undefined depths. 

(2) Immediate Callu8 oj P recipi tation.-The actua.l 
deposition of the ores in the channels of circulation 
appears to be due entirely to the physical conditions of 
temperature and pressure, and to the differences in the 
solubilities of different metallic compounds. As far as 
can be ascertained, the na.ture of t·he country-rock has 
in no way influenced the depositiElll of ore. 

VEIN ' TYPES IN THE ZEEHAN FIELD. 

Enu1nI'ration 0/ Types.-. The metallic compounds mined 
in Zeehan occur in the lodes in certain definite associa­
tions, wbich are called vein-types. The 'appreciation of 
these vein-types and of the :relationship between the 
various types is necessary for the correct interpretation of 
some oC t he most important prima.ry va.riations observ­
a.ble in the lode-filling. Certain of the several types are 
known to merge gradua.lly into certain others in such a 
way that passage-types exist at many points. Yet the 
most clearly defined of the separate groupings a.re these: -

1. The pyritf-c(t8siterite vein.type.- This type occurs 
within the boundary of the Zeehan field proper 
at one point only- on the Oonah property, where 
it has not yet been worked. The sa.me type 
of ore is being worked at North Dundas. Very 
similar ore, but distinguished by the presence 
of a large amount of tourma.li lle, is worked at 
Mayne's Tin Mine, south of Mt. Agnew. 

2. The magnelite vein-type.- This simple type con­
stitutes very large bodies oJ ore on the western 
borders of the Zeehan field, notably in the min­
eral section formerly known as the Tenth Legion. 
The magnetite bodies are found in the contact 
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metamorphic zone which surrounds the granite 
of Heemskirk. Cassiterite has been recorded 
from this variety of lode-~atter. 

3. The mognetite-blen.df-galcnu-chalcoP.IIrite-pyrite vein­
type, which is closely associated with the last­
named, IS represented III the Comstock district 
all the old Silverstream section. now held by 1\Ir. 
IV. Thomas. 

4. The pyrite-bleude-galena vein-type is strongly 
represented in t he western portion of t he Zeehan 
field . In the Comstock district it is the pre­
valent type, and shows close affinities with the 
lastnamed type. 

5. The pyrite-galel/a vein-type IS closely related to 
the latter, and has been worked at a number of 
places; for instance, at the Colonel North Mine, 
Barnett's lode, and the Montana No.2. Ore of 
this type is chiefly found in the western portion 
of t he field. and merges into that which carries 
biellde, in addition to t he pyrite and galena. 

6. The sidcn: te-galella veill -type is that which has 
proved of grea.test econOlllIC importance as a 
source of silver· lead are in the central portion of 
the field. The M.ontana No. 1 and the Spray 
mllles may be taken as exampl-es of mines in 
which this type has been worked. 

7. The lIit' k el-8ill'f'I'- t'oualt vein-type is represented at 
one point only, viz., on the old Central Balstrup 
Mine , 1I0W held by Mr. J. J. \\lalsh. 

8. The IJ!Jl'i te-s tannlte - f'halcopy,.ite vein -type is rather 
more variable in character than the others men­
tioned above, bu t the several mineral associations 
to be grouped hcre seem to be very closely related. 
The difTerenccs appear to be rather in the pro­
portions of the several metals present than III 

the actua.l grouping itself. The Oonah stannite 
lode and Clarke's lode on the Zeehan-Queen 
Mine are the two occurrences of higher grade 
ore of t his type. The lode worked by Mr. Bruce 
0 11 the Oonah Mine is an example of the lower 
grade ore of this type. 

9. The JJyrite-slanllite-galella vein-type is a slightly 
different type from the lastmentioned, and prob­
ably merges into it in depth. It has been 
worked in the Clark's lode on the Zeehan-Queen 
Mine, and the deeper portions of the galena lode 
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of the Oonah Mine are formed of ore closely 
related to this type. 

'THE ECONOMlC IMPORTANCE OF THE SEVERAL VEIN-TYPES. 

The same metals have been sought from different vein­
types, and especially from those portions of the different 
veins in which the me'tallic contents ha.ve been segre­
gated apart into shoote. Thus a.rgentiferous ga.lena, 
although principa.lly obtained from the siderite-galena 
type, has been won also from the pyrite-blende-galena, 
the pyrite-stannite-galena, and the pyrite-galena types. 

Zinc blende has hitherto been almost entirely neglected, 
but parcels of ore may be derived from the magnetite­
blende-gal ena-chalcopyrite and the 1}!Jl'ite-blende-galena 
types. 

Stann-ite has been won from both the pyrite-stannite­
chalcopyrite and the P!l1'ite-stannit e-galena veins. 

The magnetite ore-bodies, although of very considerable 
bulk, have hitherto remained almost untouched. 

Pyrites for the manufacture of sulphuric acid has for 
some time past been regularly exported from Mr. Bruce's 
tribute on the low-grade pyrite-stannite-chalcopyrite ore 
'of the Oonah lease. 

The nickel-silver-cobalt vein on Mr: J. J. "Valsh's sec­
tion has heen only recently discovered, and the capping only 
has been broken. 

In addition to these varieties of lode-matter, there have 
been worked a.t various tim-es a few oxidized ores or 
,gossans for sale as fluxes. These have not been fully 
exposed in such a manner that the primary contents of the 
vein-types whence they have been derived can be deter~ 
mined. 

The stdet'ite-galena veins have hitherto produced the 
bulk of the silver-lead ore of t he Zeehan field, and the 
pyritic.galena veins rank next in importance as regards 
silver-lead production, 

\Vithin the past few months the successful smelting of 
the PY1·ite-Rtanm·te-chalcopyrite ore by the Oonah Com­
pany has rendered this type of vein-matter of immeas­
urably greater importanoe than hitherto, . 

'THE DIS'I'JUBUTION OF THE VEIN-TYPES IN THE ZEEIIA N 

FIELD, 

It has been found that there is a well-defined succession 
of vein-types observable on passing outwards from the 
granite massif of Heemskirk. 
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There are no workings OIl the Zeehan field proper which 
have penetrated to such a depth as to reach those portions 
of the granite which are considered, on geological evidence, 
to lie beneath the sediments exposed at the surface. 
Hence no safe deduction can be made with regard to the 
complete relationships of the · vertical vein succession to 
the granite below the field . Any such attempt must 
therefore be restricted to the observations to be made at 
or Ilear the surface on the veins which are situated at 
increasingly greater distances (horizontal) from the 
exposed Heemskirk massif. The questions of vertical and 
horizontal succession as the granite is left must necessarily 
be very closely related. for the reasons indicated ctbove, 
viz. , because the precipitation of the ores depends on the 
physical conditions of temperature and pressure, and' on 
the relative solubilities of the metallic contents. The 
necessary condit ions for precipitation exist at varying 
distances from the granite for different types of ores. 
Irregularities in the theoretical zonal arrangement of 
types may be due, in part at least, to the unseen irregu· 
larities in t he boundaries of the parent magma. 

Grttllite Zone.- The ore-deposits of the types here cata­
logued which occur actually within phe boundaries of the 
granite are those classified as pyrite-cas8iteritr. veins. The 
type is represented at a short distance outside of the 
granite boundaries by the tin ore-deposiu. of Mayne's 
Mine. 

One small vein, which is ba.rely exposed at th e surface. 
is to be soon at the Oonah Mine. The ore at this place 
resembles that of North Dundas, but its relationship to 
the jJ!Jrite-litannite.chalcoplJ1·ite type is not clear. 

C'ontrtct Jlletamorphic Zone.--In the highly meta,.. 
morphosed rocks of the immediate conta.ct with the granite 
the 11tflgllf'tite and magn!etite-blende-galena-chalcnpyrite 
types arc represented. The recorded occurrence of cas· 
siterite in association with the magnetite serves to connect 
these varieties of vein-matter with those of the granite 
zone, while the type of mixed maglletite and metallic 
sulphides indicates the passage into the lJ!Jritl'-MendF­
(Ialel/It type. 

TrwliJ-mc famnrl1hic Zone.-Outside the limit s of the 
zone of contact metamorphism t.be lodes a.re predominantly 
pyrit.ic ones for some distance, and these are then replaced 
by lodes in which the vein-type is marked by a sideritic 
gangue, when a still greater distance from the igneous 
hearth is reached. Thus the trans-metamorphic zone 

• 
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may be divided into a pyritic belt and a. sideritic belt, 
within each of which subdivisions there are more vein­
types than ODe r epresented. 

1. The Pyritic Belt: 
(a) On the one _.hand the pyrite·blende.galena 

a.nd the pyrit e-galena types of the Com­
stock district, and the western portion of 
the Zeehan field (~uch as Barnett's lode, 
and the lode recently worked on the 
Britannia section), are to be grouped here. 
The 19des of th,S type in t he Comstock 
district display a very intimate rela.tion­
ship to the ores of the contact metamorphic 
zone. 

(b) On the other hand, there appears to he a 
distinct succession represented by the 
pyrite-stannite-chalcopy rite, pyrite-stannite­
{jalena, pyrite-blende-galena, and pyrite­
galena types of the Oonah and Zeehan­
Queen Mines. These, and passarge-types 
'related to them, have not been recognised 
in the contact metamorphic zone, and yet 
they are related to the 1Jl/r,ite-cassite1·ite 
vein-type which is known to extend right 
down into the gra.nite zone. . 

2. The Sideritic Belt: 
Most distaJ1t from the igneous source are 

found the sidu-ite-galena and the nickel­
sih·e'r-cobalt types. The former is appar­
ently related to the pyr-i te-galena lodes 
of each of the groups in the pyritic helt. 

The !Sider-ite-galena lodes occur in the 
central and eastern portion of the Zeehan 
field, as, for instance, in the Montana 
No. I , Argent, and Spray Mines. 

The affinities of the nickel-silver cobalt 
are are not tQ be determined on account 
of the lack of exposure. The gangue, 
however, is predominantly sideritic, and 
hence the type helongs to this belt. 

DEEP WORKING I N THE ZEEHAN-Mo NTANA No.1 MINE. 

It is impossible to present in this preliminary report an 
account of the many properties visited. These will be 
dealt with in the later report. At the same time it may be 
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well to present a statement with regard to the occurrence 
of ore in the Zeehan-Montana No. 1 Mine, since it was 
with respect to this mine that the statements were made 
which led to the present visit. 

The Zeehan-Montana No. 1 Mine ranks among the deep 
mines of Zeehan, being surpassed in depth only by the 
adjoining Western Mine. The respective depths are: ,V estern Mine, 1000 feet; Montana, 800 feet. The collar 
of the former shaft, however, is 75 feet above that of the 
Montana. 

The mine has been worked since 1893, and has put out 
continuously large quantities of fair-grade galena. In 
depth, however, the ore-shoots shorten, and the output 
from the deeper levels has been comparatively insignificant. 
Reoent discoveries down to 500 feet are tending to restore 
confidence, and are improving the declining output. 

The geological features of the mine have exerted great 
influence on the occurrence of mineral, and must be taken 
into account if it is desired to understand the distribu­
tion of the ore. 

The lodes are in country consisting of slate and sub­
ordinate micaceous sandstone and quartzite, with con ­
temporaneous beds of tuff and vesicular lava, the latter 
sometimes apparently intrusive . 

Three main faults traverse the country, dipping north­
east, and one other dips south-west. Beside these, minor 
fractures fault the lodes without producing any results 
of importance. 

The lodes may be described as a series of north-and­
south fracture-fillings, which become payable as they 
a.pproach their intersections with the main faults. 

The nature and effects of slides in mines are usually 
questions of importance, The effects are seen in the devia­
tions and displacements of lodes and t he displacement of 
the counbry-rock. In respect of lodes, the question 
whether they ha.ve merely suffered deviation or have been 
definitely faulted is sometimes an urgent one. A so­
called "slide" may represent a movement which has dis­
placed both country-rock and the veins which traverse it; 
or it may itself constitute a feature which influences and 
guides t.he course of a deviating vein. 

The principal, or No. ·l slide, in the Montana Mine is 
a wide belt of displaced and crushed slate, corresponding 
in na.ture with the crush-fault channels called" Ruschein " 
by German miners. At surface it is 200 feet in width, 
at a depth o! 300 feet it is about 150 feet wide, and at 



-
~xvii 

500 feet the width is reduced to about' 100 feet. Below 
this depth it has not been traversed. Its footwall bound­
a.ry is well defined l but on the hanging-wall side its lim~ts 
are not clear. The broken and contorted slate of which the 
zone is composed seems to extend to the north beyond the 
assumed hanging-wall. 

Without going into details, which will be dealt with 
afterwards, it is sufficient here to note that the general 
tendency is for the lodes to split into branches, and for 
these to be deflected in curves (called the "drag ") as 
they arrive at their intersections with the footwall of this 
fault. The lode-fissures do not pass into the fault zone in 
the great majority of cases. But small irregular masses 
of ore occur in some of the ill-defined par~ings in the 
crushed slate. 

Until recently it was thought that the lodes either ter­
minated a.t the slide or ha4 been heaved by the fault for 
an undefined distance. The late discoveries of ore at the 
Nos. 31 4, and 5 levels, north of the slide, will, however, in 
all proba.bility make it possible to identify ODe of the 
lodes both north and south of the fault. 

Our examination tends to establish the origin of the 
fault as prior to the formation of the lode-fractures. It 
has faulted the country, but not the lodes. The fractures 
and. fill ings of the latter are of lesser age (perhaps only 
slightly so) than the slide. 

This being so, two main facts of far-reaching significance 
can be disentangled from the multitudinous and complex 
occurrences which me9t one in the examination of the 
extensive workings of this mine. These are-

(a) Tbe lode-channels on the south side of t he slide, 
near its footwall, have been proved by work­
ings to be the main repositories of payable ore. 
The sl ide, in fact, has in some way been an 
effective controller of ore-deposition. 

(b) No geological reason appears to exist why the 
lode fractures on the south side of the crush 
zone should not exist also on the north side. 

We understand that the ground stoped below the 500-
feet level has been poor, and, on the whole, unremunera­
tive. The ore-shoots have shortened. In the bottom level 
the lode-channels are filled principally with a carbonate 
of iron gangue, with a little galena, blende, and pyrite 
observable. It would seem that in the na.tural course of 
things the payable shoots .in these lodes ha.ve come to their 
downward termination, as all shoots do sooner or later. 
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When this happens a certain stretch of blank ground 
must infallibly occur. In such cases rnineowners have to 
consider what chances exist of meeting with fresh shoots, 
in what part of the mine should search be made, and how 
far it is advisable to push the search. 

In the Montana Mine this exploration work separates 
in to t wo branches: (1) the work which is now being car4 
ried on north of the sl ide, and (2) proving the lodes 
below the present lowest level. 

.As work north of the slide is now being vigorously pur4 
sued little need be said here. As it proceeds known shoots 
of ore are likely to be reached still further north. An 
endeavour will no doubt be made by the management to 
intersect by crosscut work from one of these levels (a 
matter referred t o la..ter in this report) a.ny northern con4 
t inuations of the lodes sout h of t he main faul t. 

The arguments in favour of work at an increased depth 
are briefly the following: -

1. A s set forlh in an earlier part., of th is statement, 
the lode4fi llings originated in the e)'.-trusion of 
metal4bearing sol utions from the cooling granite 
magma. Their origin is conseq uently deep4 
seated. 

2. The channels or lode.-f ractures carrying t he metal4 
liferous solutions must also necessarily persist in 
dept h and have a continuous connection with 
t heir source. 

3. Fhoots of ore (where a fissure is me-ta.1·bearing at 
all) may be expected to succeed one another at 
intervals, however irregular t hese may be. 
Experience has shown, as a matter of fact , that 
this has happened in many mines. 

4. In the Montana Mine the continuous carbonate of 
iron gangue still persisting III the lowest level 
reached is a strong indica.tion that no primary 
change in the nature of t he ore is at hand . 

5. I t appears, also, t hat no secondary enrichment of 
the ore has taken place betw{'Cu t he uppermost 
aud the lower levels. The si lver ratio remains 
int rinsically unchanged, being higber only where 
tbe shoots are larger. 

6. The main slide, which is to be regarded as the 
great indicator of the proximity of payable lode· 
stuff, in all probability descends as far as minino 
can be profitably carried on. .::> 

" 
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7. It is scarcely necessary to observe that the depth 
attained in the Montana Mine is trifling in 
comparison with depths at which silver and lead 
mines are boing worked in otber parts of the 
world. 

8. The ore·shoot south of the shaft, controlled by the 
intersection of the No.2 slide with the fracture ­
planes on the south side of it, is known to con­
tinue downwards practically to the No. 8 level. 
and there is every reason to expect that this lode 
may he profitably worked at still greater depths. 

It is altogether impossible for any investigators to indio 
cate a depth at which metal will rOOUr ill the descending 
lode ·channels. Nearly all mining work is governed by 
probabilities. When not actually on are, shaft-sinking is 
always a mining risk. Further, it is not only ore, but 
payable ore, which is sought. 

When such risks have to be faced it is usual to marshal 
and weigh the factors of the problem and th·2 indications 
of success. For the Montana Mine the arguments above 
detailed suffice to show that, while the position of things 
calls for serious consideration, no solid reason whatever 
justifies the designation of the mine as a surface show; but 
a horizon bas been reached in the lode-channels below 
which a fresh search has to be started. Yet a fuller know­
ledge of the main conditions controlling the distribution 
of the ore-shoots has been obtained from the experience 
of past developmental work, and the future prospecting of 
the downward extension of the ore-bodies is divested of a 
large measure of the uncertainties of the exploration work 
of earlier years. 

PROSPECTI NG METH ODS. 

Under the present circumstances a brief discussion of 
the methods of prospecting applicable to the Zeehan field 
may be here given. The various methods are considered 
apart. 

(1) Prospecting by Adit.- This method bas been used 
to great advantage in the past, and ma.y still be employed 
where conditions are suitable. It is a cheap method, 
which possesses great advantages as regards drainage. But 
it is limited by the contours of the country to be tested 
and the relation of the lodes to the contours. 

It must be remembered that only the upper portions of 
lodes can thus be reached; and that in some cases, where 
the circulation of surface waters has been free, a leached 
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portion of the lode may be met with. The cases in which 
this has a.ctually happened in Zeehan are few in number. 
One example which may be quoted is that of the adit 
workings on the Victoria·Zeehan Mine. 

(2) Underground f1 orizontal Prospecting from Shatt 
TV orkings by the Extension of C1'OSSCuts and Dr'ives.­
This method is t he only one applicable in flat country 
where adit workings are out of the question. 

The horizontal extension of existing workings is required 
in the case of those mines in which the occurrences of ore 
already known have been found to be controlled by defi­
nite geological factors. Each mine must be considered 
'separately in the light of its own experience. Thus on 
the Montana No.1 Mine the ore is found in several chan­
nels, and in greatest bulk near its intersection of these 
with the main slide. Recent development work has proved 
that a valuable ore-body exists to the northward of this. 
slide, and the newly-discovered lode may be identical with 
one of the lodes lying on the south side of the slide. It 
is therefore clear that a crosscut must be driven on the 
northern side of the slide in order to ascertain if there 
exist northern extensions of the other known ore-bodies 
which have been traced up to the southern boundary of 
the slides. It is clear that the principal channels by 
which the ore-filling has been introduced are situated in 
the immediate vicinity of the slide. Therefore the cross­
cut should be driven near enough to the slide to be close 
to the known feeding channels, but far enough north­
ward to be beyond the highly crushed country. 

Much horizontal work yet requires to be carried out in 
a number of mines, and especially below those areas in 
which a network of small veins occurs at the surface. 
Crosscuts alone are not sufficient, for the driving on the 
lode--tracks intersected should be proportionate ro the 
amount of crosscutting. For many years to rome a con­
siderable proportion of the ore-production of the field 
may be expected to come from the horizontal extension of 
existing workings. 

(3) Prospecting in Depth.-In addition to the hori­
zontal exploration, but not as a substitute for it, prospect­
ing at greater depths than have yet been attained must be 
considered an indispensable adjunct to the other activities. 
Vertical and horizontal prospecting are complementary, 
not mutually exclusive; and the actual behaviour of the 
hodies in depth can be ascertained in no other way than 
by sinking. 

.-::-
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On geological grounds we may recommend deeper work­
ing. It is pointed out elsewhere tha.t, in t he case of mines 
working siderite-galena ore, the galena occurs in shoots. 
\Vhe n siderite only fills the lode-channel the sideritic belt 
hp-s not been passed t hrough. Tllere is evidently some 
misapprehension on the field with regard to the mineral­
ogical changes observable in the lodes. Where pyrites 

. begins to take the 1)1&00 of siderite the fear has been 
expressed that the ore has disappeared. These fears are 
based on a. wrong conception of the nature of the altera­
tion. It is most important to remember that the replace­
ment of siderite by pyrite is a change of ga.ngue, and a 
phenomenon of primary origin. The a.lteration in the 
character of the gangue does not imply the disappearance 
of the galena. From the brief account of the vein-types 
given above it will be seen that ga.lena has a. very long 
vertica.l distribution , and extends in payable proportions 
from the contact metamorphic zone through the pyritic 
a.nd siderite belts of the trans-metamorphic zone. Thus, 
when a lode is passing from t he sideritic into the pyritic 
belo, galena ma.y yet be expected to be found. The thin· 
ning-out of shoots at moderate depth is no indication that. 
t he galena-bearing horizon has been passed through. 

The results from the only deep workings, viz., in the 
Montana and Western Mines, cannot be taken as having 
a conclusive bearing on t his point. Before passing a con­
demnatory opinion the known lodes must be explored in 
depth a.t a greater number of points, and the workings at, 
these deep levels must be considerably extended. 

There are on the fie ld several points, notably 011 the 
Argent Flat, where a large number of intersecting veins 
are found at or near the surface. These must, on a.ny 
intelligent theory of the genesis of the ores, be considered 
to be connected with other deposits in depth. Such points 
certa.in ly offer reasonable hope of success from deep work­
ings. 

The Spray lode, one of the largest and most productive 
lodes on tbe fie ld, has been followed down only to a depth 
of 450 feet ; although it has been proved horizontally by 
one compa.ny for J 40il feet without a break. \Ve are 
informed that rich ore in bunches was found in the lode 
at the greatest depth reached (but the lodes a.s a whole at 
that depth proved unpayable). Unfortunately an inspec­
tion could not be made of t hese workings. 

In all cases .the depths hitherto attained on t he fie ld arc 
insiguifioa.nt compared with those of many si lvAr-lead 
mines in other parts of t.he world. 
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In planning the deeper prospecting of the mines in the 
Zeehan field the special geologica.! features of each must 
be taken into account. For instance, on the Montana 
Mine the dependence of ore-shoots upon the intersections 
of the lode-fractures with the slides is the fact to be kept 
constantly in view. In order to a.void the necessity for 
long crosscuts, such as would be neoessary if the present 
main shaft were deepened, it would appear advisable, at 
least in the initial stages of prospecting, to sink a.n under­
lay winze on one of the known lodes to follow its down ­
ward course below the slide. From this winze it would 
be possible to prospect for the other k nown lodes in the 
vicinity of t he slide. 

The problem of deep development on the Spray Mine pre­
sents no complications which involve geological discussion. 
The ore-bodies a.re the fillings of simple fractures which 
have been proved 00 extend horizontally for very consider­
able distanoes, but which have been followed to very 
insignifican\ depths. The excellent returns which have 
been obtained from the worked portions of the lodes should 
ofTer every inducement to the company to proceed with 
the exploitation of these lodes in depth. 

In the case of the Oonah Mine, which will be described 
in greater detail in the complete report, there are thre2 
main objects to be kept in view from the standpoint of 
exploration. All three of these considerations merit atten­
tion . In the first place there is the deeper development 
of the staunite lode, which has been worked to a depth of 
436 feet from the surface. In the case of this lode any 
cha.nges in depth have been for the botter. Level after 
level shows a perfectly solid lode, and the development of 
the whole ore-body is being pushed forwMd with most 
satisfactory results. All the features of the lode indicate 
persistence in depth. 

In the second place there is the galena lode, from which 
extremely good returns were obtained in the upper levels. 
These workings ace now abandoned, and it is difficult 
10 form an opinion of the deeper portions of the lode. 
But it may be explored in depth with the assistance of the 
workings necessary for the exploitation of the stannite 
lode. 

Lastly, t,here has been recently discovered a small vein , 
nch in cassiterite, outcropping on the surface to the east­
ward of the stannite lod.e. The outcrop is almost whoI1y 
covered by superficial detritus, and it is possible that 
parallel veins of ore exist. \Vhile the lode indica.tes pos. 
sibilities, nothing more can be said until further explora­
tory work has been done. 
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4. Exploratory Boring by the Diamond-drill.-This 
method 01 prospecting has the advantage of being rapid 
and compara.tively inexpensive, but it is best a.pplicable to 
fibe sea.rch for ore-bodies of very regular dimensions or 
considerable mass. Thus it is a highly useful method of 
proving and contouring lenses of iron ore a.nd cupriferous 
pyrite, a.nd is servioeable in picking up the faulted por­
tions of gold-quartz reefs. Coal seams, too, are eminently 
suited for exploration by diamond-drilling. 

But while the drill may locate an ore-body, it afIords 
only a very small sample 01 the lode·matter traversed. In 
ore-bodies in which the distribution of the meta.llic con­
tents is irregular the drill core may give entirely mislead ­
ing informa.tion. 

Alter a study 01 the physical leaLures 01 the lodes in 
the Zeehan field, and the distribution of the metallic COD ­

tents in the lodes, we ha.ve arrived at the conclusion that 
the cases in which diamond-drilling may be advantageously 
used are few in number. It may be of value on the 
Oonah property for the testing of the galena lode from the 
deeper development work upon the stannite lode .. 

THE EXTENSION OF THE ZEEBAN FIELD. 

Before dealing with the question of the outward exten­
sion of the field we may remark that there are, within 
the bounda.ries of the present leases, a number of small 
lodes, any of which may develop into more important 
bodies if they are exploited. 

At greater distances Irom the centre of the field the 
progress of mining has been rEtarded by a. variety of cir­
cumstances, the chief of which are the cost of transport, 
the diminution of silver oontents and increase of blende, 
the absence of tracks, and the difficult character of the 
unexplored country between the Zeehan field and the 
sea. 

The value or this belt of country as a mineral area. is 
quite unknown. Its geological position with regard to 
the granite outcrop suggesta that it would be a good area 
to prospect. The lodes of the Zeehan field are known to 
be disposed in zones about the ·south-eastern extremity of 
the Heemskirk mas,i/. There is no reason to doubt but 
that these zones extend round the southern border a.lso. 

Indica.tions of the presence of lodes a.re also shown to 
the east of the field, and it is possible tha.t in course of 
time further discoveries may be ma.de in that part of 
the district. 

• 
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In short, geological observat,ions lend no support La the 
idea that Zeehan is an exhausted field. Oil the contrary. 
the indications point to the possibilities of expansion for 
a long tillle to come. 

Our exa.mination leads us to beli€ve that much work, 
of high importance and almost essential to the full develop­
ment of the field, remaius to be done on properties which 
for different reasons are now lying idl-e. A complete 
remedy for this unsatisfactory state of affairs cannot be 
looked for until provided by improved iegislatiofl., This 
leads liS to remark that the Zeehan field is languishing, 
not so much for want of lodes, as for want of the capital 
necessary to develop them, 

V.-CONCLU~ION. 

It is generally admitted that the output of ore from 
the Zeehan field requires to be reinforced by supplies from 
the surrounding districts, in order to secure the tonnage 
required for continuous and profitable s1lllelting. Under 
these circumstances it is essential that the large mines ill 
the Mt. Read district should co-operate in maintaining 
the total output. There is thus such interdependence 
between the two districts that hannonious relations al'e 
essential to the prosperity of both. 

\Vithin the Zeehan field itself, in the absence of a.ny 
considerable activity on the part of some of the com­
pan ies, it would appear to be a wise policy on the part 
of both mining and smelting companies to offer every 
inducement to tributors and prospectors. 

\Ve feel our inability to do full justice to the very many 
questions which are involved in a discussion of the future 
of the Zeehan field in so brief a report. Many matters 
here only hinted at will receive detailed treatment in the 
final report. 

The prime object of our visit has been, not to make 
professional reports, nor to assist in creating an inaccurate 
impression of the true state of the mines, but rather to 
ascertain and establish the basal facts with regard to the 
genesis, structure, and extensions of the lodes. The 
detailed discussion of these matters will, we venture to 
think, prove of material value in the future development 
of the field. 

As a result of our examination we have come to the 
conclusion that--

1. The view that the Zeehan lodes are of superficial 
origin and exteut is entirely untenable. In the 

----
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great majority of cases there is absolutely no 
evidence to support the idea tha.t the worked 
shoots of ore are shallow concentrations by 
secondary processes. 

2. The shoots of ore, being of primary and deep-seated 
origin, ma.y be followed down to greater depth~ 
with the measure of confidence which obta.ins in 
ordinary mining opera.tions. The very large 
amount of ore which has been already won from 
such shallow levels should inspire confidence in 
the deeper development of the field. The present 
condition of the field is largely due to the fact 
that SO few deep workings are in existence. Two 
or three companies have simultaneously depleted 
their shoots, and the effect produced would not 
have been so acutely felt had work been proceed­
ing on a. larger number of leases. 

3. One of the most encouraging signs in the district 
is the discovery of the new ore-body in the Zee­
han-Montana No.1 Mine, in what has hitherto 
been untried ground. 

4. The district i. already feeling the benefit of the 
successful mining and smelting of the stannik ore 
by the Oonah Silver Mining Company. 

W. H. TWELVETREES, 
Government Geologist. 

L. KEITH WARD, 
Assistant Government Geologist . 

Zeehan, 4th November, 1909. 
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