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REPORT OF THE SECRETARY FOR
MINES.

Mines Depariment, Hobart,
13th September, 1901,
S1x,
I pave the honour to submit my Report upon the Mines
Department, and the progress of the Mining Industry for the
year ending the 30th June, 1901.

APPENDICES.

Appended will be found the following Reports and
Papers: —

Annual Report of the Mount Cameron Water Race
Board.

Mine Managers’ Examination Papers.

Report of the Government Geologist.

Report of the Assistant Government Geologist.

Report of the Chief Inspector of Mines.

Reports of the Inspectors of Mines,

Reports of the Commissioners of Mines.

Description of the Zeehan-Montana Concentrating plant
by John Craze, Esq., General Manager.

Petrographical Report by W. F. Twelvetrees, Esq.,
Government Geologist. ‘ ‘
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The Government Geologist’'s and Assistant Government
Geologist's Reports on—

The Mineral Districts of Zeehan and Neighbourhood.

The Mineral Districts of Mounts Huxley, Jukes, and
Darwin.

The Mount Farrell District.

The Blythe River Iron Deposit.

The Mineral Districts of Bell Mount, Dove River,
Five-mile Rise, Mount Pelion, and Barn Bluff.

The Tin-bearing capabilities of the (Gladstone District.

The Mining Districts of the Scamander and St.
Helens.

The Tin-mining District of Ben Lomond.
Supplementary Notes on some Antarctic Rocks and
Minerals, by Messrs. W. A. M‘Leod and O. E. White.

A PFurther Note on Obsidian Buttons, by T. Stephens,
Esq., M.A,, F.G.S.

The Glacial Beds of Little Peppermint Bay, by E. G.
Hogg, M.A. ‘

Paper on a Meteorite from the Castray River, by W. F.
Petterd, Hsq.

Description and Analysis of a New Species of Mineral,
Petterdite, a New Oxychloride of Lead, hy W. H.
Twelvetrees, Ksq.

GENERAL REMARKS.

There has not been such a marked progress in the Mining
Industry during the year as in the preceding year.

The number of Sections applied for was only 521, embracing
an area of 19,402 acres, as against 920 Sections, embracing an
area of 39,706 acres, last year.

Mining enterprise in the State has suffered from the dis-
turbance of financial equilibrium thoroughout the world, caused
by the prolongation of the War in South Africa, and, to a less
extent, from financial anxieties nearer home. No doubt,
federation and the uncertainty as to the tariff, and the intro-
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duction of a new Mining Act, which is not yet properly under-
stood, may also have something to do with the present depres-
sion, but as this state of things draws to a close indications of
improvement may be anticipated. The metal markets are,
most of them, not unfavourable. The price of tin is strong,
and likely to remain so, the highest price reached being
£146, and the lowest, £112; the average for the year was
£127 bs. 9d. The world’s consumption of copper is on the
increase, the present over-production of lead will in due time
act as an encouragement of consumption, which will bring
about a recovery of prices, and it is not probable that the new
Amercian lead trust will interfere with the Tasmanian pro-
duct, and we shall therefore have the advantage of a rising
market for lead-ores.

The new Mining Act and Regulations which came into force
on the lst January and 15th June respectively, have many
advantages over the old Act and Regulations.  Much corre-
spondence has appeared in the papers recently with regard to
the regulations, but I think the writers have not studied them
or made themselves sufficiently acquainted with them to be in
a position to critise them. If given a fair trial, I think time
will prove that they are workable ; if not, they can be amended
as occasion requires.

In order to encourage the prospector to search for minerals
in new localities, T would suggest that a monetary reward of,
say £3000 or £5000, should be offered by the Government to
the discoverer of a payable field of any mineral, such reward
not to be paid to the discoverer until the field is on a sound
basis, and shall have supported a stated population for, say 3
or 5 years. The distance of the field from any similar dis-
covery should be taken into comsideration. I feel sure that if
the prospector had something of the kind to look forward to,
it would be a great inducement for him to go out into new
localities in search of minerals. The area of land granted to
the discoverer of minerals a certain distance from any similar
mineral is frequently of little benefit to the prospector who
has not the capital to open up and develop the mine, and who
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has very often to be content with a small interest in a company
formed for the purpose of raising capital to work it.

My attention has been drawn to the lack of safe storage
places or magazines at Gormanston and Queenstown. I am
aware that this is a matter which does not directly concern
this Department.  Suitable provision should be made for the
safe storage of all explosive compounds, as, for the want of
such provision, all parties now retailing these commodities in
the places indicated, are placed at considerable risk and dis-
advantage.

The appended reports of the various Commissioners of Mines
contain detailed information of the progress made in the dis-
tricts under their charge, and it has only been necessary for me
to give a brief outline of the work done during the year.

GowLp.

Beaconsfield.—The total quantity of gold won during the
year, is 79,043 ozs., a decrease of 4241 ozs.. on the previous
year.

The Tasmanian Gold Mining and Quartz Crushing Com-
pany’s Mine still maintains its position as the premier gold
mine of the State, and has, during the year, won 33,079 ounces
of Gold, valued at £126,632.

The new main shaft is down to a depth of 1093 feet from
the surface. In view of the large reserves of ore now being
developed by the new main shaft, the company has decided to
erect 40 additional stamps at the battery. The crushing
capacity of the new plant will be about equal to that of the
present mill.

The negotiations for the sale of this mine to an Engiish
Syndicate, which were being entered into about this time last
year, have fallen through.

The amount paid to the shareholders in dividends during
the year, was £24,000. The total amount of dividends since
the formation of the company is £745,071 15s., and the total

quantity of gold won is 520,613 ounces 19 dwts. 17 grs., valued
at £1,907,278 14s, 4d.
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The Moonlight-cum-Wonder Mine is being assisted by the
Department to the extent of £2000, under “ The Deep Sinking
Encouragement Act,” in the proportion of 15s. for every £1
expended by the Company in driving and cross-cutting, and
30s. for every £1 expended in sinking the shaft below 620 fect.
The shaft is now down to a depth of about 782 feet. At
646 feet the reef was again cut, showing fine gold, but at 664
feet, the underlay again took the gold out of the shaft.

The other mines working on this field are the East Tasmania,
Tasmania West Extended, North Tasmania, Tasmania United.

Lefroy.—The New Pinafore Gold Mine which has heen
assisted by the Department to the amount of £2000 upou the
£ for £ principle, is still persevering by driving at the 1200
feet level in the hope of cutting the reef. It would give a
great fillip to mining in this district if the efforts of the com-
pany were rewarded by striking gold at that depth.

The Volunteer Gold Mine has been shut down.  Several
prospecting companies have been working on a small scale, with
varying success.

Lisle—This field still continues to give employment to about
40 miners, who are working the alluvial deposits for gold. The
Lisle Dredging Company has nearly completed its Dredging
Plant, and will shortly commence operations. Should the
plant be able to work the low-lying and humid flats, there is
every reason for believing that the result will prove highly
satisfactory, as the ground has been well prospected and very
promising results obtained.

Mathinna.—There has been a considerable revival in mining
in this district during the past year. The principal mine, the
New Golden Gate Mine, having crushed 19,675 tons of quartz
from which 14,658 ozs. of retorted gold have been obtained at

_the battery, valued at £53,401 5s. 4d. One hundred and

ninety-four tons of pyrites were also obtained by concentrat-
ing tables containing 1041 ozs. of gold valued at £3611 16s. 5d.,
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and 37,374 tons of tailings, together with 1542 tons of slimes,
have been treated by cyanide of potassium, which produced
2691 ozs. of gold valued at £9817 6s. 10d., making a total
revenue of £66,830 8s. 7d.; total from all sources, 18,390 ozs.
The total quantity of quartz now obtained from the mine is
182,856 tomns, which has yielded 174,097 ozs. of gold, an
average of 19 dwts. 1 gr. per ton, and which has realised
£643,654 9d. The total amount paid in dividends is £300,000,
or £9 7s. 6d. per share, and the total amount paid in dividend
tax is £13,878 10s.  Preparations are now being made to sink
the main shaft another 200 feet.

The Volunteer Company has brought its plant from Lefroy,
and is now working its property in this district.  During the
half-year ending 30th June, 52 tons of stone were crushed,
from which 30 ozs. of gold were obtained. The blanket sand.
which gives an assay value of 6 ozs. 5 dwts. of gold per ton, has
been left for future treatment.

The other mines which have been working are the New
Golden King, the City of Hobart, and Hickson's, most of which
have been contributing to the gold yield of the district.

Mangana and Fingal —The Mangana Gold Reefs shaft haa
been sunk a further depth of 200 feet during the year, and the
company is now cross-cutting at the 600 feet level. Some very
rich stone has been obtained from the Golden Entrance and
Fingal Reefs Mine.

Mount Victoria.—The Ringarooma Gold Mining Company
has ceased to carry on mining operations since the battery and
mining and electric plant was burnt down last year. Pros
pecting work is being carried on, on a few small claims.

W arrentinna.—On Bailey’'s Leases a drive has been put ia
about 300 feet, and a reef exhibited, of payable size. A ten-
head battery is being erected, and crushing will be commenced
in a few months.

a
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West Coast.—The King Golden Gate (late Harris Reward)
mine has done a little work during the year, but operations are
now suspended, pending the construction of the road from the
King River Bridge. It is impossible to convey heavy machin-
ery over the present track, and until the read is constructed
these mines are likely to remain idle.

King Rwer Prospecting Assoctation.- —Some twelve months
ago, operations were resumed by tributers, who, in addition to
driving some 700 feet, have brought in a water race. 1} miles,
for the purpose of sluicing away the loose clays on the hill-
side and exposing the pockets or bunches of stones which will
afterwards be put through the battery. So far the work has,
I believe, been unremunerative.

The Queen River Dredging Company has completed its
dredge, and gold-dredging operations in the Queen River have
been commenced. The Whyte River Dredging Company has
also started gold dredging operations on the Whyte River.
Full particulars of these dredges will be found in another part
of the Report under the heading of  Dredging.”

SILVER.

West Coast.—There has been a decrease of 4842} tons of
silver-lead ore raised in Tasmania as compared with the pre-
vious year. This is owing principally to the low price of
silver and lead, and to some of the companies having worked
out easily-obtained ore.

It was rumoured that the Western Silver Mine, which is the
deepest mine in the field, and has produced over 37,000 tons of
ore, would probalbly have to close down, but it has since been
reported that a new and important development at the No. 8
level has been disclosed. In the drive going N. from the E.
cross-cut the main lode has been exposed for a width of 4 feet,
composed mainly of carbonate of iron, which, upon assay, gave
a return of 370 ozs. of silver per ton.  Should the report prove
true, and there is any quantity of such ore, there will not be
any likelihood of the mine closing down at present.
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The Silver Queen Mine has been let on tribute, about 70
men being employed. Some of the tributors are doing very
well:

The Oonah and Silver Queen Extended Mines have also
been let on tribute.

The Zeehan Montana Mine has produced 3847 tons of ore.
The total output of ore from this mine up to the end of the
year, was 19,812 tons.

The Mount Zeehan (Tas.) Mine has employed an average
number of 130 men.  The output from the mine being 4042
tons.

The Silver King, one of the oldest mines on the field, and
which was closed down for some years, has again started under-
ground work at the main shaft.

The South King tributors have erected concentrators for
treating their second class ore.

The intention of the Government to connect the Comstock
field with Zeehan by tramway, has resulted in renewed atten-
tion being paid to that district, and a number of small parties
are prospecting in the locality.

A lengthy report by Commissioner Hall, on the work done
during the year in the Zeehan, Dundas, and Mount Reid
districts is appended.

North Western District.—The Magnet Silver Mining Com-
pany near Waratah is rapidly pushing on with the construction
of the tramway to connect with the Emu Bay Railway. Very
little work is now being done on the mine, pending the comple-
tion of the tramway which is expected to be open for traffic
very shortly.

At Mount Farrell, work on a small scale has been carried on
steadily. The North Farrell, which is the principle mine, has
ceased producing, pending the construction of the tra:mway to
connect with the Emu Bay Railway Line.

Payable ore has been raised at the Devon Mine and con-
signed to the Dapto Smelting Works.  This mine is almost
inaccessible, and, consequently, the cost of transport of the ore
is very heavy.
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CoOPPER.

Mount Lyell.—The Mount Lyell Mining and Railway Com-
pany has maintained its prominence, and still presents open
and proved reserves that promise a continuance of supply for

‘many years to come. Having purchased the SBouth and Royal

Tharsis properties, these mines are now worked under its super-
vision. During the year, 9243 tons of blister copper, contain-
ing 9132 tons of copper; 619,734 ozs. of silver; and 22,911 ozs.
of gold, were obtained. The amount paid in dividends was
£110,000, and a bonus of £13,750.

The North Lyell Mine has continued to work satisfactorily,
9243 tons of ore have been sent away to Kelly's Basin for ship-
ment, and 30,083 to the Mount Lyell Smelters, for reduction.
All work is proceeding satisfactorily, and the ore bodies con-
tinue to improve. The company is proceeding with the
erection of a smelting plant at Crottyton, where a branch line
connects the site selected with their permanent way.

Mount Lyell Blocks. The company has completed the erec-
tion of the windihg, electric, and compressing plant purchased
from the Volunteer Gold Mining Company, at Lefroy. The
main shaft has been sunk to a depth of 430 feet, and a con-
siderable quantity of ore has been stoped from a body that
continued to produce about 70 tons of ore per day.

Lyell Tharsis Mine. About 60 tons of ore are produced daily
by open cutting and stoping. Recently, fair ore was met with
at the 100-feet level, where exploratory work continued.

Mount Lyell Comstock. Operations have continued with
satisfactory results, the most recent being the opening of an-
other pyritic body near one of the main adits.

Tasman and Crown Lyell Extended. Two adits cross the
country, which, being easy, good progress is made. What may
prove the cap of a galena lode has been met with in the top
adit, and as the second adit will give an additional 300 feet of
backs, its value may ultimately be of great importance.

South Mount Lyell.  This mine has been sunk to a depth
of 718 feet. Towards the end of last year the buildings weres
destroyed by fire. = The company has been assisted in its
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operations by the Department, under the Deep Sinking
Encouragement Act, to the amount of £727.

In the Tasman Lyell, Peaks, Consolidated, Anaconda, and
other mines, serviceable work has been done, but they are all
in the prospecting stage.  This, with the exception of the
Mount Jukes Proprietary, applies to the mines in the Jukes
and Darwin fields.

The systematic prospecting of the Birthday Copper Syndi-
cate property, situated on the Coast, about 20 miles south of
Macquarie Heads, has revealed what appear to be extensive
copper lodes. Arrangements have made with some influential
copper investors to thoroughly develop the property, which
comprises 510 acres. A main shaft, with three compartments,
is to be sunk on one of the leases, a careful geological survey of
which has been made by Mr. W. H. Cundy, of Victoria, who
will probably direct or supervise operations in the initial stage.
The syndicate has conducted prospecting under many adverse
conditions, owing, principally, to the great difficulty experienced
in getting mining tools and supplies to the property.  After
the expenditure of considerable energy and money, a fairly
good route to the field has been marked off, the starting point
being near Liberty Point, about eight miles from Strahan. It
is not unlikely that an attempt will be made to land mining
requisites by sea, the surf-boat method being adopted.
Whether the attempt will be successful, remains to be proved.
The coast-line is very rocky, and on rare occasions only is the
sea moderately calm. Should the property turn out to be as
good as present indications warrant one in believing it to be,
no doubt a tramway or railway will be constructed along the
route recently marked off.

North-Eastern District.—The Hastern Proprietary Mine has
been shut down for the present, owing to want of capital for

sinking a main shaft and purchasing a pumping plant.

Barn Bluf.—The discovery of large deposits of copper-

bearing pyrites has recently brought this field under prominent-
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notice, and Mr. G. A. Waller, the Assistant Government
Geologist has reported on the Barn Bluff and other mines in
the vicinity.  His report is appended.

TiN.

The quantity of Tin ore produced is 337 tons less than last
year. This is owing to the exceedingly dry winter, which has
retarded mining operations in the Eastern and North Eastern
Mining Divisions, and restricted the output of ore, many mines
being unable to work full time, owing to the scarcity of water.

Waratah.—The Mount Bischoff Tin Mine produced 1646
tons of ore, yielding 1163 tons of metal. and paid away £97.500
in dividends.

Blue Tier.—The Liberator and Australian mines are all
working on good payable stone, but have been greatly handi-
capped for the want of water. The Anchor Company is push-
ing on with the construction of its water-race.  During the
year the battery crushed 40,207 tons of stone, which yielded
152 tons of ore. The amount expended in wages was £10,726
16s. bd., and the expenditure on dead-work, race-cutting, stores,
&c., was £5682 bs. 10d.

The Crystal Hill Company is working on some good stone,
and is erecting a battery plant. Some years ago, Mr. A.
Montgomery, the Government Geologist, when reporting on
the Blue Tier Mines, reported that a large reservoir could be
constructed on the top of the Tier for conserving water for
working the mines below, and Mr. K. L. Rahbek, Hydraulic
Engineer, has been employed by the Government to survey
the site, and report upon the feasibility of conserving sufficient
water to supply the mines in the neighbourhood. If such a
scheme is feasible, and the Government decides to construct
the reservoir, the mines can be supplied with sufficient water
to keep them working full time all the year round, and there
is sufficient payable ore in sight, I believe, to keep the Anchor
Mine going for over a century.
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Weldborough.—Good progress has been made during the
vear, and several new companies have started work with most
encouraging results.

Ben Lomond.—Ben Lomond is situated about 14 miles north
of Avoca, and the mining district, which is a large one,
and will doubtless become a very important one in the near
future, lies to the south of the mountain.  Tin-ore is more or
less freely distributed all over the district, and there are a large
number of shows which are well worth opening up. The
principal mine at work is the Mount Rex Tin Mining Com-
pany's, which is working upon a large mass of tin-stone from 60
to 80 feet in diameter. This field has recently been visited by
the Assistant Government Geologist, and his geological report
upon the mines inspected is appended.

St. Helens—Several new companies have started operations
in the Ruby Valley. The Royal Ruby has been obtaining
fair results, and has just completed cutting a race to bring
water on to the claim. Several dredging claims have been
taken up on the foreshore at George's Bay, where it was re-
ported payable tin was obtainable, but so far, operations have
not, been commenced.

Derby, Bradshaw's Creek, dc.—Great activity has been
exhibited on the principal mines in these and other localities
in the N.E. Division, and which have been reported upon at
length by Mr. Commissioner O’'Reilly, whose report is
appended.

West Coast.—The Federation Tin Mining Company at
Heemskirk has been working successfully. A new discovery
has recently been made on this company's property, and the
tributors have obtained 59 bags of tin-ore from about 164 tons
of lode-stuff. The formation is decomposed ferruginous tour-
maline rock, and has been proved to a width of 8 feet without
reaching the wall.  As the lode-stuff is easily worked, and

s
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there is plenty of hydraulic power for driving the stamps and
dressing-plant, the discovery is regarded as important. A
good deal of exploratory work has been dome at North
Dundas, in the vicinity of the Renison Bell Mine. A parcel
of b tons of ore from the mine has recently been treated in
Melbourne, and satisfactory results were obtained.

CoaL.

The output of coal for the year was 43,010 tons, being a de-
decrease of 3527 tons on the previous year, which may be
accounted for by the strike at the Nicholas and Cornwall
Collieries, which caused the suspension of work there for about

ten weeks. The following is the output from the various
collieries: —
COTAWRL e s e 21,799 tons
NIChHGIHE e sssssnsrrm o sy 17,962 .,
Mot GYEHEL consmmmmsimmmssnsvmnn s 2345 ,
DY B EON rsannnsesisms 495 ,
York Plains..... cocoveeeeiviivnvinniienninnnns 409

The seams of coal known to exist on the East Coast, in the
vicinity of the Denison and Douglas rivers, and at Llandaff,
have attracted some attention, and the Government Geologist
has recently inspected the localities, and is engaged preparing
a report, which will shortly be published. While on the ground,
the Government Geologist selected sites for boring by means of
the diamond-drill. The large drill has been put in order, and
is now employed in boring for coal. Some coal sections
have been taken up in the Parish of Boultbee, East Coast,
upon which it is stated three seams of first-class coal,
10 ft. 6 in,, 4 ft. 9 in., and 2 ft. 7Tin., respectively, have been
discovered. A Victorian syndicate is prepared to place
£50,000 into the venture for working the mine, constructing a
tramway to the Coast, and the erection of a jetty, if the coal
prove to be of the size and quality stated. Several
sections have been taken up about 6 miles below the
junction of the Inglis and Calder rivers, south of Wynyard.
A sample of the coal was analysed by the Government Geologist,
and the following result obtained: — )
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per cent

Fixed 6arbofi.. .iovnimiavisaeviinis iviies ivsns 50-0
AsB ainanirnsnaisseasvesisasriiaraie DR
Gases, &c.. lost at red heat ... 414
Sulphur ..o 1'8
Motstare; Jost #t:212% F. cveinecsavmansisonsenesnns 14
1000

The coke formed by this coal is firm and coherent. The
proportion of sulphur is rather high, the coal being otherwise
of excellent quality.

Boring operations by means of hand-rods have been carried
on at Farm Cove, Macquarie Harbour, to a depth of 341 feet.
At 114 feet, a seam of 3 inches of coal was passed through, at
208 feet, another seam of 2 feet 6 inches, which is stated to have
been analysed, with the following result:—

per cent,
Fixed carbon: .:vvivamanimimaiceiaanivisios 6732
Volatile hydro-carbon .......ccoooooe i, 27-23
ABR o ciminsinsin s mpis s s s s T e 5-23

and a third seam of 3 feet 8 inches, coal of unproved quality
was passed through at 330 feet.

Coal deposits at and near Recherche, have attracted atten-
tion, recently, and there is likelihood of their development in
the near future.

The Jubilee Coal Mine at St. Marys is reported to be a very
fine chow. A tunnel has been driven over 150 feet in a six-
foot seam (the full thickness of which is not exposed) of good-
looking clean coal, with a 17-inch and a 1-inch band. The seam
is persistent, and can be worked profitably. A tramway will
be necessary to conmnect the mine with St. Marys, near the
station. The distance is 3 miles, and the cost would probably
be nearly £3000.

Iron.

The huge body of iron at the Blythe River, near Burnie, has
been further tested during the year by tunnelling. It has
been found to maintain its size and quality at the desired depth,
and there is no reasonable doubt of its permanence as a deposit,
nor of the suitability of the metal for industrial purposes.
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Arrangements for its exploitation are not yet reported as con-
cluded, but the deposit, without question, will be found to form
a highly important factor in the future industrial prosperity
of the State.

ASBESTOS.

A new find has been made near Lynchford ; some has also been
discovered on the shores of Trial and Macquarie harbours.
The Australasian Company's deposits at Anderson’s Creek
have been prospected somewhat desultorily, and indications of
good-quality seams have been met with on neighbouring
sections.

DrEDGING.

This new industry has recently been introduced into Tas-
mania, and hopes are entertained of its success. Some years ago,
I believe the first dredge was constructed on the Ringarooma
River for treating the accumulated tailings, but all efforts to
save the fine tin proved unsuccessful. The dredge was a
“ Priestman,” and was unsuitable for the purpose.

About three years ago, the Tasmanian Tin Dredging Con-
pany (an English Company) constructed, at considerable cost,
a suction dredge on the Ringarooma River, at Derby, and com-
menced operations on the tin tailings in the river; but, owing
to defective machinery, or to some alteration being necessary,
operations were suspended, and have not been resumed.

The dredge remained embedded in the sand at the outlet of
the Briseis Company's Tail-race, until quite recently, when,
owing to the complaints made by the companies working in the
vicinity, it had to be removed a few chains higher up the river.

The New Ringarooma Dredging Company, No Liability, has
taken over the dredge constructed about 2 years ago by the
Ringarooma Dredging Company. This dredge (suction) was
built at a cost of £4000, for the purpose of working the low-
lying flats in the vicinity of Mount Cameron. The engine is
supposed to be capable of working up to 70 h.p., and should
raise from 50 to 100 tons of dirt per hour; from actual ex-
perience, however, it is found that the dirt raised is from 25 to
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40 tons per hour, the latter guantity being under the most
favourable circumstances.

The company has been, until lately, most unfortunate, and
is now for the first time on payable ground. From bores and
shafts ahead, the ground is proved to be about 18 feet deep,
and goes about 2 to 3 lbs. of tin to the ton of dirt.  This is
highly payable, as past experience proves 4 lb. of tin will pay
all expenses. The ground ahead is proved for over 30 chains
long and about 10 chains wide. The dredge has treated some
thousands of tons of dirt, yielding about 2 ozs. of tin to the ton.

The Lisle Dredging Company has constructed a dredge for
working the humid soil on the old alluvial gold-field, at Lisle,
and work has recently been commenced. There are two
separate plants on the barge, each of great power: one of these
drives the pump (suction) and the other supplies a powerful
body of water to the breaking-down nozzles. The cost of the
plant, including erection, &c., was £5000. The quantity of
dirt it will treat is guaranteed at 100 tons per hour; but it will
probably not treat more than 50 tons per hour. This company
has about 140 acres of ground, the whole of which is said to be
payable.

The Queen River Dredging Company’s dredge was completed
in June last, and has commenced operations on the bank of
the Queen River, near Lynchford, West Coast. This is a
bucket dredge, and was designed by Messrs. Payne & Co., of
New Zealand, and constructed by the Clyde Engineering
Company, Sydney, under the supervision of that Company's
engineer. The engine is about 20 h.p., and capable of treating
about 100 cubic yards per 8 hours.

The quantity of gold won up to the present time has been
rather disappointing, but hopes are entertained that when the
dredge gets into the bed of the river the lead will be picked up
and work will be successfully carried on.

Whyte River Gold Dredge. The dredge was built by
Messrs. Bogle & Clark, of Launceston, to the designs of Mr. F.
W. Payne, of Dunedin, N.Z., and is a perfectly up-to-date
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machine of the best description, the following being a brief
outline of the leading particulars:—

The pontoons are 90 feet long by 27 feet beam. The engine
is a compound condensing one of 12 h.p., with cylinders 7 inches
and 11 inches by 14 inch stroke.  This is supplied by steam
from a 20 h.p. Semi-Cornish Multitubular boiler of steel
throughout, carrying a pressure of 130 Ibs.  The winch, con-
sisting of 6 drums or barrels, and connected by spur-gearing and
clutches, is built into a strong wooden framing, the levers and
purchases being so arranged that they can be manipulated
by the winchman moving but one step.

The ladder is 40 feet long and carries 24 buckets; in addition
there are three pairs of steel grabs for the purpose of removing
timber, boulders, and other obstructions. The speed of the
buckets is, on an average, about 12 to the minute, and they
deliver into a revolving screen which is perforated with holes,
graded into three divisions, 5 &, and _Ij; the material pass-
ing through the holes of the screen is caught on tables under-
neath. These tables are 18 feet long, and are provided with
cocoanut matting, and expanded metal or wire mesh, while a
plentiful supply of water delivered in the form of spray
thoroughly breaks up the wash and frees the gold which is de-
posited on to the mats, while the waste iz swept into a tail-
shoot alongside of the barge, and carried well out behind.

The coarser material, which cannot pass through the holes of
the screen is delivered into an iron shoot in which is placed a
series of angle iron ripples: this shoot also delivers back' into
the river, well at the rear of the dredge and clear of the work-
ings.

The cost and erection of the plant was about £5000, and the
incidental expenses, about another £1000. !

Mine ManAGERs' EXaMINATION,

Only two candidates presented themselves at the examina-
tion held in March last, cne of whom succeeded in obtaining a
Second Class Certificate.

Appended will be found copies of the examination papers
set.
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ZEEHAN ScHOOL OF MINES AND METALLURGY.

The number of students attending the school regularly during
the year ending 30th June, 1901, averaged 43, being an
increase of 6 students, as compared with the previous year.

The average attendance at the various classes has been as
follows : —

Students.

Mathematics ............ SRS R S 17
Mining Mechanics, Grade 1.........cccccceiiiiinnns 8

5 Arade Poerassmaniss 5
MIineralogy «wvomiviniviiiaismwaibiaiaiaseiieis 7
Mechanical Drawing .......cceoiiiiceciiiiiiiiinisoses 8
REOLOTY  yvuvensuguossvsmaamimssnsioriamsassysiasse crusges 2
Ore Dressing cicsimivvivsieiivivsissiisines 6
Enging DIAVINE ..ccnviemisiesamviivmerisissives 6
Mine BurVeyingi oo D
Analytical Chemistry ........ccoovvviiiiiiiines S 14
Theoretical Chemistry .. w 17
Fire Assaying.....ccocoviveriiniiiniinnernnnnnnnenneenns 9

The space in the Chemical Laboratory has been completely
occupied throughout the year, so the increase in the number of
students is mainly due to the increased interest being taken in
the mining division of the school, owing to the completion of
arrangements for the granting of diplomas in metal-mining.

It is, however, hardly necessary to mention that before
classes can be held in all the subjects in the mining course, an
additional instructor will be required. - The time of the
present instructor is entirely taken up by the above subjects.
The committee trust, however, that the Government, recognis-
ing the good work done by the school, will increase the annual
grant next year, so as to enable an additional instructor to he
appointed.

The committee desire to express regret that Mr. Geo. A,
‘Waller has resigned as Director of the School in order to accept
the position of Assistant Government Geologist in Tasmania.
Mr. F. W. Reid, Associate South Australian School of Mines,
has been appointed to take the subjects formerly taught by
Mr. G. A. Waller, and Mr. H. T. Waller has been appointed
Acting Director of the School.

The committee hope to be able to start shortly on the erec-
tion of the proposed new buildings, a splendid site in Main
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street, in the centre of the town, having been secured. With
the increased and more satisfactory accommodation that
will be obtained, it is hoped that an increased attendance
and interest in the different classes will result.

BeEAcoNSFIELD ScHOoL oF MINEs.

During the year, a school has been started at Beaconsfield,
and, already, over 20 students have been enrolled. The
Instructor, Mr. H. F. Michael, is a graduate of the Bendigo
School of Mines and Industries.  He was for some time
Assistant Surveyor and Analyst of the Bendigo School of
Mines and Industries, and took first class honours and certi-
ficates in mineralogy, metallurgy, assaying, theoretical chem-
istry, practical chemistry, mining, and geology. He has had
a varied experience, practical as well as theoretical, in relation
to cyanidation. concentration, and mining, and held the
position of metallurgist to the Goldfields Limited, N.S.W.

Classes are conducted five nights in the week, and the follow-
ing subjects are taught:—theoretical chemistry, practical
chemistry, mineralogy, assaying, metallurgy, mathematics, and
mechanical drawing. Mr. Gordon Douglas is the instructor in
mechancial drawing, and Mr. H. E. Walduck, (Secretary), in
mathematics.

MiNERAL PrODUCTS.

The following return shows the quantity and value of
minerals and metals produced during the year ending 30th
June, 1901 :—

Quantity. Value,

Gold won ....cuuvennees . *79,543} ounces  £306,500

Silver ore raised ...... 24,3274 tons 263,792

Tin ore raised.......... 2993 tons 266,667

Cotl wuvriiiiniiiniinnnnns 43,010 tons 36,387
Copper (blister) ...... 9382 tons 781,949t

Copper ore.......couues 11,572} tons 153,584

Iron ore ...cocovuinanns 2772 tons 3517

7 904 tons 89

17§ tons 620

................. ciivenenes £1,813,105

* Inclwding 23,446 ounces obtained from blister copper.
1 The value of the gold contained in the blister copper has been de-
ducted from this amount.
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This shows an increase in value of £39,302 on the previous
year.

The total amount paid in dividends and bonuses was
£291.476 45, 6d.

DEPARTMENTAL STAFF,

Three new appointments have been made during the year,
viz..—G. A. Waller, Esq.. Assistant Government Geologist,
Launceston ; C. H. Curtain, Inspector of Mines, Queenstown ;
and F. C. Wills, Registrar of Mines, Burnie.

The only changes which have been made have been the
appointment of J. R. Quinn, Junior Clerk, Hobart Office, vice
H. O’Brien, removed to the General Post Office ; W. A, Birchall,
Registrar of Mines, Queenstown vice F. N. Stops, removed to
Hobart ; Commissioner Hall, removed from Zeehan to Launces-
ton, piee Commissioner Glover, resigned: and Commissioner
Gilmore, removed from Queenstown to Zeehan, vice Commis-
sioner Hall.

Although there has been a depression in the mining industry
of the State, there has been no decrease in the work of the
Department, and it gives me much pleasure to once again re-
cord my sincere thanks to the Officers for the loyal support
during the year.

Mount CameroNn WATER Race Boarbp.

" The Report of the Board is annexed.

Diamonp DRILLS.

The diamond-drills have been idle for some considerable
time.  No. 1. has recently been repaired, and sent to Llan-
daff. on the East Coast, to bore for coal on sites selected by the
Government Geologist.

REVENUE.

There is a decrease of £6811 6s. 8d. in the revenue as com-
pared with the previous year. This is partly due to the
abolition of Miners' Rights, Licensed Holdings, and Residence -
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Licences, from which a large amount of revenue was obtained.
and to the continuance of the South African War and other
matters referred to in the earlier part of my report, but there is
no reason for believing that this depression will be of long dura-
tion, and a revival may reasonably be expected during the com-
ing year, which will help to place the mining industry of the
State upon a much sounder basis.

I have the honour to be,
Sir,
Your most obedient Servant,

W. H. WALLACE,
Secretary for Mines.

The Honourable the Minister of Mines.



DIAMOND DRILLS,
Statement of Work done to 30th June, 1901,

Direction of ‘ No. of
Bores.

Year. Locality. Bore.
No. 1 DriLL. |

1882-3| Back Creek—For Gold............c..ccoceiviiinnnannae.. | Verticul

1883 | Lefroy—For Gold ........coooeiiiiiiiiiiiiiniiiiniiiiiinn Ditto
1884 | 'Tarlafon—For Coal...c.crmnunarssvesss snon sosswasmons | Ditto
18868 | Longford—For Coal .........ccccoiieivearrecnnnninns voee Ditto
1886-7| Harefield Estate—For Coal .........covvveeeinnnnnn.o. Ditto
1887 | Cardiff Claim, Mt. Malcolm —For Coal ............... Ditto
1888 | Killymoon Estate—For Coal.........cccooviiiiininnnnn. ; Ditto
1888-9) Seymour—For Coal.........coooviiiiiins ivniiiiiineecnnns ' Ditto
18901 | Beaconsfield (Phenix G.M. Co.)—For Gold......... Ditto
1890 | Beaconstield ( East Tasmania G.M. Co.)—For Gold | Ditto
1891  Spring Bay—For Coual Ditto
1891 | Ravensdale—For Coal : Ditto
1891-2| Back River, Prosser’s Plains—For Coal ............ Ditto
1892-3| Lefroy (Deep Lead Syndicate) —For Gold............ Ditto
1893 | Lefroy (East Pinafore Co.)—For Gold ............... Ditto
1895-6 S&ndary—For 008l s mmnnissriraes s iisgsis Ditto
}ggg- s Blue Tier (Anchor Co.)—For Tin.......cccouenennnns Ditto

TOTAL susinsasnasaviissisamarimivs

Total Distance
Bored.

Average cost per

foot, 1nclusive of

J Labour and Fuel.
4__‘__._._. I -
feet. £ s d
7 | 1330 010 9
4 1011 05 3
1 101 05 6
2 ‘ 1585 0 4 0}
1 795 06 5
o 562 017 11§
1 504 0 4 7§
5 2966 0 7 8}
1| 781 2 0 2
T 978 014 94
1 937 0 610
] 114 011 14.
2 | 854 0 6 1%
4 979 015 9
1 317 010 3
4 2130 011 5
9 876} 09 1
T
3 3
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No. 2 DrirL. ‘

1882 | Beaconsfield—For Gold...........ccoeveiiiiiiiininininnns Horizontal, 1 68 No reeord.
' underground
1888 | Mangans —For Gold ........ooviiieiiiiiii | Ditto 1 546 015 1
1884 | Guy Fuwkes Gully, near Hobart—For Coul ....| Vertical 1 612 05 6
1885 | Malahide Estate, near Fingal—For Gold .. .. ’ Ditto b] 1397 05 6
1886 | Carr Villa, near Launceston—For Coal .............. Ditto 1 571 ! 0 5 4
1886-7 Wuratah (Mount Bischoft Alluvial T.M. Con:-
pany)—For Tin ..... Ditto 7 1548 0 6 14
1887 | Waratah ( Mount Bischoff T.M. Lo) For Tin ... Ditto 7 841 | 011 8
1887 DD s s s s S S R Horizontal, 1 53 0 7 8
' underground
1888 | Old Beach—For Coal iR S saaes] VETHICR 1 593 Abt.0 10 9
1888 | Campania—For Coal .........ccooiviiiiiiiiiiiiiiininnnnee Ditto 1 600 - 0 7 74
1888 | Richmond—For Coal.....c...coovviirrinnereninniniinennnn. Ditto 1 500 0 5 1%
1889 | Back Creek—For Gold .....ccovevevenrenasnnnnnininiiennes Ditto 4 787 0 8 54
1891 | Macquarie Plains—For Coul .......ccccccerieiniiinnnnne. Ditto 2 989 0 4 5%
1891 | Jerusalem—For Coal ......ccuenvenes T Ditto 1 344 0 4 94
1892 | Langloh Park—For Coal . SesseRTIR e : Ditto 4 1249 0 5 3}
1893 Souﬁ:port—For 008l sucanisssonnasnonsissunvssssansanemsins Ditto 1 612 0 5 3
1804 | Zeehan (Tasmania Crown S.M. Co.)—For Silver.. .| Horizoutal, 2 319 1 0 2%
underground
ToTAL vcenviinniinns ORI 41 11,629
Aggregate number of bores .................. 90.

Total distance bored .........

27,0794 feet.

W. H. WALLACE, Secretary for Mines.

HIXX
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o. 1.

COMPARATIVE Statement of Gold won during the Years 1880,
1881, 1882, 1883, 1884, 1885, 1886, 1887, 1888, 1889, 1590, 1891,
1892, 1893, 1894, 1895, 1896, 1897, 1898, 1899, 1900, and the
Sirst Half~year of 1901.

Year. Quantity. Value.
i | [ ——
o0zs. dwts. £
52,595 0 | 201297
56,603 0 | 216,901
49122 6 |  187.337
46,577 10 176,442
42339 19 | 160,404
41,240 19 155,309
31,014 10 | 117,250
42609 3 158,533
39,610 19 147,154
32,332 13 119,703
20,510 0 75,888
38,789 0 145,45€
42,378 0 158,917
37,687 0 141,326
57,873 0 217,024
54,964 0 206,115
62,591 0 237,574
77,181 0 206,660
74,233 0 291,496
83,992 0 397,545
81,175 0 316,220
38,012 0 148,182
| 1,108470 19 | 4,202,736
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No. 2.

RETURN showing the Quantity of (iold obtained from Quoriz
during the Years 1880, 1881, 1882, 1883, 1884, 1885, 1886, 1887,
1888, 1899, 1890, 1891, 1892, 1893, 1894, 1895, 1896, 1897, 1898,

1899, 1900, and the first Half~year of 1901,

Year. i Quantity. Value.
ounces, £

1880 v i 34,345 130,622
VBB suauissiaoesminiins o ais 45,776 174,956
TBBY Licicvisaiviatn iyt st T SRS S0 36,215 137,183
IBBE cuivisviimevmtvsviaien sossdavi s vaiis ‘ 36,672 138,060
IBBE ccvvimnnunsinsrnminsvasmisin s v | 30,540 114,630
IBBD uivimnmpssavammanemvnn s s 33,266 124,234
IB86 .oovveeriiieeeiieeiieiieees i 25,004 87,516
BB oottt 33,427 123,453
1888 ovoveeeeiiieieeree e 34,156 126,139
1889 oo 33,069 116,517
17,829 64,184

33,659 126,221

34,386 128,947

30,163 113,111

52,239 195,896

51,628 193,605

59,453 229 948

74,937 288,432

72,080 283,422

81,751 319,141

79,977 311,580

37,617 146,652

968,189 3,667,449
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No. 3.

QUANTITY and Value of (‘oal raised during the Years 1880, 1881,
1882, 1883, 1884, 1885, 1886, 1887, 1888, 1889, 1890, 1891,
1892, 1893, 1894, 1805, 1896, 1897, 1898, 1899, 1900, and the
first Half-year of 1901,

Year. Quantity. Value.
tons. £
B8B0.: s vanansvvinisans T T T T T f et s 12,219 10,998
771 S ——— 11,163 10,047
TO8R: conmiemmn s S 8803 | 7923
IBB8 i cve s e e | 8872 7985
BB covsiavusmivenin, sermri e e | 7194 6475
111 R S S p— 6654 5989
I8BB.ceuvrens s reerreeiireeesesseeaesnaaen. 10,391 9352
{11 ¢ (RS- e e SRR ‘ 27,633 24,870
DB oo voinismsamsmatin koo iiies duvesbenis 41,577 37,420
I8BY.cuie s iriiiaiiie e s a e 36,700 33,030
1890, i e 50,519 45,467
B ) PPN 43,256 38,930
IB02... 000 uneriiinincrsns sorensemensnses 36,008 32,407
R e ST S e U sy 34,693 27,754
180450000 e 30,499 24,399
898 s s s e 32,608 ‘ 26,159
T8O s ssn sl 41,904 33,523
IBBT . cevaie s s Ry 42,196 38,767
1808 i vy s o ‘ 47,678 38,256
1.7 S . 42,609 38,349
1900.......... 50,633 44,227
1901, for the first Half-year............ 16,146 [ 13,553
— _— ——
640,045 | 550,870



Dragram showng Totwl Quantity 8Value of Coai Raised in Tasmania forthe years 1880 (o 1900
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Diagram showing Total Quantily sValie of Tin exported from Tasmania forthe years i880 to 1500.
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No.-4.

QUANTITY and Value of Tin exported from Tasmania during the
Years 1880, 1881, 1882, 1883, 1884, 1885, 1886, 1887, 1888,
1889, 1890, 1891, 1892, 1893, 1894, 1895, 1896, 1897, 1898,
1899, 1900, and for the first Half-year of 1901, compiled from
Customs Returns only.

Year. Quantity. Value.
tons, ! £
3954 341,736
4124 375,775
3670 361,046
4122 376,446
3707 301,423
42492 | 357,587
3776 363,364
3607} 409,853
37751 126,321
3764 344,941
3200} 206,368
3235 201,715
3174 290,083
3128} 260,219
2034 198,298
27264 167,461
2700 159,036
2423} 149,994
1972 142,046
22301 278,393
2029 269,833
822} 100,332
| 69,336} 6,262,200
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No. 5.

QUANTITY and Value of Silver Ore produced in Tasmania during
the Years 1888, 1889, 1890, 1891, 1892, 1893, 1804, 1895, 1896,
1897, 1898, 1899, 1900, and the first Half-year of 1901.

Year. [ Quantity. Value.
t o
| tons. | £
..............i’ 417 | 5838
‘ 415 7044
1890, ..cvvviiinnnns SEda s SR N e I 2053 26,487
4810 52,284
S \ 0326 45,502
14,302 198,610
21,064 203,043
17,980 175,957
21,167 220,660
18,364 200,167
15,320 188,892
31,5194 250,331
. 26,564 279,372
1901, for the first Half-yeur ..... A | 11,040 ‘ 108,448
194,341} i 2,061,635

No. 6.

QUANTITY and Value of Blister Copper exported from Tasmania
during the Years 1896, 1897, 1898, 1899, 1900, and the first
Half-year of 1901.

Year. Quantity. Value.
| -

tons. £
L g T T 414 1245
i 1700 322,500
4955 % 400,668
1899..0viniiinas TR, 8598 735,305
11,0, 1 R P — cevsbRisEREB AT 9449 907,288
1901, for the first Half-year............ 4713 r 439,378
32,457 2,806,384
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No. 7.

QUANTITY and Value of Copper Ore exported from Tasmania
during the Years 1896, 1897, 1898, 1899, 1900, and the first

Half-year of 1901,

Year. Quantity. Value.

o tons. £
1896, caceonssonusisnsnesann tessenasrres sesarnn 34 1020
1897.00. ternireessensnnnnas vissssnEsssrannI RS 75 2250
1898 . 394 8128
1899 1695 26,833
1900 42214 63,589
1901, for the first Halfeyear ............ 7361 90,115
18,780} 191,935

No. 8.

QUANTITY and Value of Iron Ore exported from Tasmania
during the Years 1897, 1898, 1899, 1900, and the first Half-

year of 1901.

Year, Quantity.

Tons.
894
1598
3577
5375
210

Value.

£
812
1598
3474
5995
115

11,654

11,994
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No. 9.
RETURN showing the -.Quantir% and Value of Asbestos exported
Srom Tasmanin during the Years 1899, 1900, and the first i
Half' year oy 1901,
Year. ! Quantity. | Value,
. i
Tons. £ B
200 | 363
128 ; 113
465 | 15
’ 374} 591

No. 10.

RETURN showing the Quantity and Value of Wolfram exported
from Tasmania during the Years 1899, 1900, and the first Half-
year of 1901.

Year. ‘ Quantity. | Value.

[ 574

I |

' Tons. | 4
1809 i.cuiviviaivs i st e [ 33 | 99
1000 <.iccsminssiis Sy TEEERIE \ 533 2058 )
1901, for first Half-year ............... l — — =
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1.

RETURN showing the Number of Persons engaged in Mining
during the Years 1880 fo 1900 inclusive, and first Half-year

of 1901.
T [
Year. Number. Year ‘ Number,
e = ] I
1880......ocureen. I 1653 | 1891, 3219
1881.......... R, 3156 B2 vnens mmmnmmmaniss 3205
ABBY; coisvimmmnmmirszsss 4098 1893 i 3403
1883... 3818 1894, . 0eieeeinenennn, 3433
1884....cveiiiiiniinnnns 2972 1895, iiiiiiciiiiiinnn, 4062
i 2783 1898, .iccssinasmasbatnes 4350
2681 1BYF csiiisiiion inisimass 4510
3361 18098 6052
2089 1899 vnnuissvasvi (622
3141 YOO, coisvscanvsnsssvins 7023
2868 1901, first Halt-year 6904




RETURN showing the Number and Area of Leases held under * The Mining Act, 1900, in feree on

No. 12,

30th June of each year since 1895,

In force on 30th|In force on 30th|In fores on 30th|In force on 30th|In force on 30th ]]:; t:;m}:n";" :133 til.;u..l'c:n';“
05. 896, , 1897 , 1898, L1899, ¢ | "
Nature of Lease. June, 1895 June, 1896 June, 1897 June, 189 June, 1899 1900 7 1901,
No. Area. No. | Area. No. Area. No. Area. No. Area. No. ' Area. No. | Area.
—_— = RS | TSR
ACRES, | ACRES, ACRES, ACRES, ACRES. ACRES, AURES,
For Tin, &c., at a rental |
of 5s. anuere ........| 720 31,207 | 738/ 33,077 1150 56,493 (1290 66,981 [1207 64,339 1487|70,500 1388| 60,865
For Coal and Slate, ut a ‘
rental of 25, 6. an acre 37 6551 37 HW6 | 38 6105 41‘ 5943 | 39 6002 52 7258 55| 7566
For Gold, at a rental of
208. &N UCTE ....vvennnns 455 4366 | 602| 57124 615 5789 702‘ 7190 652‘ 6725 647 6623 566 6091
Water Rights, Mineral [
and Gold, at a rental | |
of £1 per sluice-head.. 176 755 | 160 808 155 774 | 159 784 | 200 933 225 1004| 267 1318
sluice- sluice- sluice- slujce- sluice- | sluice- sluice-
. heads.| | heads. heads. | | heads. . heads. | heads] |heads.
U 1 £
e | — rm————

TIXXX



a

il

No. 13.

RETURN of the Number and Area of Leases under * The Mining Act, 1900, " m force on the

1st July,

30th June, 1901, and remaining in force on 30th June, 1901,

1900, issued during the Year ending 30th June, 1901, cancelled durmq the Year ending

— | Issued during Year |Cancelled during Year
In mu"“';&]]'“ July, ending 30th June, ending 30th June, In foree on 30th June,
Nature of Lease . 1901. 1901,
No. Area. No. Area. No. | Area. No. Area.
\
. Acres. Acres. . Acres, Acres.
For Tin, &ec., ata rental of 5. an ‘
BOD o cysvvamnnay desnwavivinasssnisas i 1487 70,500 426 17,838 525 | 27,473 1388 60,865
For Coal and Slate, at u rental of ‘
Qi Bl AYi QBFS. worvnvspramersizi 52 | 72568 12 1726 9 1418 55 7566
For Gold, at a rental of 20s. an ‘
acre ... 647 6623 127 1217 188 | 1749 566 6091
Water nght ‘Mineral and (:ro]d ‘
at £1 per sluice-head per annum 225 1004 61 387 19 73 267 1318
sluice- sluice- sluice- sluice-
L | heads. | heads. | heads. heads.

HIXXX



No. 14.
COMPARATIVE Statement of Net Revenue from Mines, being Rents, Fees, &e., paid to the

Treas.ry for the Years ending 30th June, from 1880 to 1901.

Year. Awmount. Year.

£ & 4
IBBO vivvivsvrpainismanunsvengvy 8944 5 11
1881 .o 20936 5 5
IBB2 ooviiviereeeireereeseenn. 23077 1 9
1883 1.vovreresieriiscanannnn 15,439 14 5
18BL. vivane wivinwines 6981 11 10
1885 woooveeeieiiianns 11,070 5 7
1BB6 . ceveverenrreeeaeeieieanes 12,523 10 4
1887 ooeeeeeeeeeeeeeeeeenenraans 14611 11 5
1888 1.ooveiseeeeeeeeneeeeeineiann 23502 8 4
1889 (iiiiiinieaaninnns 17,254 9 0
1890 weveeiiiiiiiiiiirininnns — 26,955 4 9

Amount.

The above Statement does not include Stamp Duties upon Transfer of' Leases and Registration of' Com-

panies, or the Tax payable upon Dividends, from which sources large sums ure derived.

AIXXX
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No. 15.

TOTAL Number and Area of Leases in force on 30th June, 1901.

Minerals. l Number. Area.
l Acres.

GOl e s 566 6091
Minerals ..ooovvniin 404 22,330
SIIVEr  .rnereiecrecnrnrncerorns venvenrernres 200 14,137
COPPEE ouvscsizocoiviamsiisiinsssmnnemnstnzs | 124 5813
T P LTI rIE T T ' 526 16,343
T e e 1 31 4199
FAMeRtone, vim s vsiiaine <caviis 17 1856
e S 14 609
Slate v visissvassrenaiins n 1 200
WOHIAM iccvviismissmmivaruns 17 804
. 531777 7o R Y 9 519
Preclions: Stonieh «awisssesiismsivicisie ‘ 1 | 80
Lithographic Stone 2 194
Marble .ooviviiiiinin, 1 317
Graphite ..ooooooiiiiniiiniine e, 2 100
Shale o s e, 3 800
Bismuth cooevieiiiiii i 1 40
MOTAL 3 stiitiessesnsnnesnnrasans 2009 74,5622

No. 16.

AVERAGE Number of Miners employed during the Year ending
30th June, 1901.

Europeans. Chinese.

- Northern and Southern Division ... 854
North-Eastern Division ............... 480 148
Eustern Division ...ooooovieiivininn.. 756 72
North-Western Division .......o.ceue.. 208
Western Division ....ovvviiiiiiiininannn, ‘ 4412

6800 220
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No. 17.
MINING Companies registemd during the Year ending 30th June,
1901.
Number ot Companies. Capital.
25 £46,376

In addition to the above, 21 Agents for Foreign Companies, and
8 Syndicates, under 60 Vict., No. 51, were registered.

No. 18.

TOTAL Area of Land applied for during the Year ending 30th
June, 1901,

. No. of "
Miugrsl; Applications, Ared:
: Acres.
ASDESTOS ..o 1 70
Cotl s 8 2000
COPPELcinsiisi (svbirsssesmonini - foveas 29 1916
”‘05(' ............................ AT 140 1342
TTOM S oss:osunvinsismmnssdaaiuan 9 471
Limestone... 1 110
Lendoviiiviasas 1 a8
Monazite....... 1 80
Mineral........ 133 7944
Silver ..... 20 1070
i 1 | Ee— 166 4177
Wolfram ...... 2 120
Machinery sites ......c.cccceeeeenemnennne 7 44
TOTAL, covsvenrsrorsnsssessnnanans| 521 | 19,402

In addition to the above, 24 applications for Mining Easements,
44 applications for Dredging (laims, and 94 applications for Water
Rights (396 sluice-heads) were received.
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Deagram showing the Annual Value of Minerals sMetals raised n Tasmania from. [880-1900
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No. 19.
TOTAL Amount of Rents,

Fees, &c., received by the Mines

Department during the Year ending 30th June, 1901.

Head ot Revenue. Amount.

£ s d
Rent under * The Mining Act, 1893,” for Gold ... 4726 7 5
Fees |, 3 G 15,059 7 11
Rent ,, . for Minerals 405 8 0
Fees ., " .o 1878 1 10
BUFVEY L0 v rvuvsmvgmsmamssvivsismaminvenis s aimessiisive ‘ 3005 13 10

Rent of Diamond Drills .....c.cceevvviiicinniniiennnnne. —
LORKT svomnvmnemsssmnesnusmmnmsmpsesesmmans 24,574 19 0

No. 20.

RETURN showing the Amounts paid in Diviaends and Bonuses
by Mining Companies during the Year ending 34th June, 1901.

|
Mines. Dividends. Bonuses. Total.

! £ s d £ £ s d.
COpper ........... 110,000 0 0 18,750 123,750 0 0
Gold oo 53,600 0 0 — 53,600 0 0
AT R ‘ 97,500 0 0 - 97,500 0 0
Silver ...... oo 15,417 15 10 — 15417 15 10
Coal veveerreerenne. | 1208 8 8 — 1208 8 8
277,726 4 6 13,750 201,476 4 6




REPORT OF THE MOUNT CAMERON WATER-
RACE BOARD TOR THE YEAR ENDING
30rn JUNE, 1901,

e

19th July, 1901.
SIR,

WE have the honour to present the Report of the Board for
the year ending 30th June 1901.

The Board has held two meetings during the year. The
total receipts for the year amount to £1291 11s. 10d., as against
£1538 6s. 9d., and the expenditure to £929 Bs. as against
£737 12s. 6d. during the preceding year.

The water supply was more than sufficient for requirements
during the first three months of the year. there being about 38
heads coming into the race. heing equal to 114 hes ds for distri-
bution.

In October, the supply was sufficient for requirements (about
90 heads). During November and December, the supply
averaged only 70 heads, and some of the royalty-scale applicants
could not get their full allowance. By the end of January. the
supply was down to 12 heads, equal to 42 heads per week.
February and March continued dry, and the supply was re-
duced to a minimum for the year of 8 heads, equal to 28 for
week. A fairly good rainfall in April brought the supply up
to 100 heads per week ; since then it has been equal to require-
ments.

Race.

The syphon-pipes are in a bad state all round. Nos.
1, 2, and 3 span deep gullies on the first five miles of the race
from the main intake on the Great Mussel Roe River  These
pipes are 2ft. Gins. in diameter, and, when examined by the
manager a year ago, seemed, to all outward appearances, good
enough to last for several ycars to come. Several breaks how-
ever, have since occurred, and they are now almost as bad as
Nos. 4, 5, and 6. These latter are three feet in diameter, and
span the open valleys on the northern extension. Nos. 4 and
5 (each $-mile in length) are giving a lot of trouble ; bad breaks
have to be mended with plate-iron bands. No less than 99
of these bands, varying from 12 to 30 inches in width, have been
used on these two syphons.  During the past twelve months
the cost of band-making and repairs—principally to these
two—amounted to £59 0s. 6d. Add to this the loss of water
wasted during the time repairs were going on (equal to 44
sliuce-heads, at an average of 7s. 9d.), £17 1s.; total, £76 1s. 6d.

A good supply of bands is kept on hand, but the difficulty of
getting the pipes to stand after a bad break occurs, and the
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water has been off for a time, is great. One bad break in No. 5
syphon, at the end of May, caused a dozen others to occur,
through the water being turned off while repairs were being
done ; and it took five days to get the column going again. We
are of opinion that it will be imposible to keep these pipes going
for another year.

The flumings at the southern end of the race are in a bad
state of repair.  Ome of these, No. 23, connecting the Little
Mussel Roe, was losing so much water (ahout seven heads per
week) that the Board deemed it advisable to have it replaced
by 1200 feet of syphon-piping 14 inches in diameter, and made
of 18-gauge black iron, dipped in asphaltum. The cost of this,
with concrete weir and intake works, was £202 17s. 11d.
There was danger of the whole fluming collapsing, and as this
stream represents one-third of the whole supply, it was deemed
advisable to put the repairs in hand at once  The statisties for
the year are as follows: —

Average per week of claims supplied. 14.

Greatest number supplied in any one week. 19.

Present number supplied, 15.

Total number of heads of water supplied. 3007.

Tin ore raised, 30 tons 2 cwts. 0 qr. 5 lbs.; royalty scale,
48 tons (approximate) fixed scale. Total, 78 tons 2
ewts. 0 qr. b Ihs.

Average number of miners employed—Europeans, 24 ;
Chinese, 31. Total. 5.

Total receipts for the year, £1291 11s. 104/

Cost of maintenance and management—Salary and wages,
£577 4s.; repairs and maintenance, £107 3s. 3d.; re-
newals, £202 17s. 1ld.; travelling expenses, &c.,
£42 25. 10d. Total, £929 8s.

Paid to Public Debts Sinking Fund, £1900 (including
moiety of rents of mineral land served by the race,
£31 10s.), £723 9s. 6d.

Total amount paid to Public Debts Sinking Fund,
£6985 13s.

Rate of interest for the year upon cost of purchase and
construction, 2.11 per cent.

Total cost of purchase and construction, £34,281 19s.

W. H. WaLrace, Chairman of the Board.
C. O'REmLLy, ?

gV'EI[EWTK‘ZELVETREES’ > Members of the Board.

JOHN SIMPSON,
The Hon. the Minister of Mines.

—



MINE MANAGERS EXAMINATION.
Marcu 27, 1901,
———

Questions set.

Secrion A.—MinNinG.

. A mine having extensive underground workings has
a large quantity of ore exposed, including some ex-
ceedingly rich bunches, Should the working force be
concentrated on the rich ore only : if not, why not ?

. Describe some of the methods which you are acquainted
with for the economical and safe working of the fol-
lowing :—

(a) A gold quartz lode, whose width may be taken
to average from 20 feet to 50 feet.

(b) An oxidised formation of great width, traversed
by rich streaks and veins of valuable minerals.

3. Describe the method you would adopt to keep the shaft
timber from crushing, and, consequently, the cages
from wedging and destroying the shaft in swelling
ground.

. Deseribe how you would open out for a platt 10 feet high
from the shaft, in heavy ground—

(a) If the ground would not stand for a height of
5 feet.
(b) If opening out in alluvial drift liable to run.

. A crosscut driven west has cut and passed through a
lode 4 feet wide, bearing north 30° west, and dipping
westerly 60°. Timbering required. Give a sketch
showing system of timber an(gl arrangement of tram-
lines.

. Describe how you would charge a hole with dynamite.
What precautions should be taken during the charg-
ing, and also when the charge has not gone off.

. What precautions should be observed in the handling of

and storing of dynamite? How do you recognise
whether the dynamite is in good order and condition
or not?
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Describe the working parts of a Cornish plunger and
draw-lift pump, and explain why and how water is
raised by the pump.

. Make a sketeh showing the various patterns of detach-

ing safety hooks used on cages which you have seen.
Deseribe how you would construct a dam with conerete
in an undergronnd working to keep back water from
an adjoining mine,
Give detail sketches showing parts and system of signal
lines for a shaft 1000 feet deep.

SECTION B.—ORE-DRESSING AND SAMPLING,

A crosscut has been driven across a lode tormation for
a length of 60 feet, a number of veins of rich mineral
has been encountered traversing the formation. How
would you conduet the sampling of this formation with
a view of ascertaining what system is best adapted to
the suceessful mining and treatment of the ore ?

In the concentration of the silver-lead ores ot Zeehan it is
notable that the loss in silver is much greater than
that in lead. Can you give any reason why this
should ocear ?

In designing a Plant for concentrating purposes, what
system do you prefer (Hillside or Flat-country) ?

State on what grounds you prefer the one, and your
objection to the other.

What, in your opinion, are the principal factors in con-
centration ?

. What is the difference between a stamp battery for the

treatment of free gold ores and one for treating tin
?
ores?

SectioNn C.—MIiNING GEOLOGY.

. Define the terms— normal fault, reversed fault, thrust

planes. Illustrate these by diagrams.

What are the most obvions features of fissure veins;
How do you distinguish veins of segregation and of
infiltration from fissure veins?

Through what changes in their upper parts do the follow-
ing classes of mineral veins pass, rendering their
appearance along their outerop different from that of
the same veins at some depth below :—(«) Cupri-
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ferous veins, (b) galena veins, (e¢) auriferous quartz
veins !
4. Explain how local metamorphism is produced, and what
are the agents of general or regional metamorphism.
5. Name the genera of fossil plants and animals which you
would expect to find in Silurian and Permo-carboni-
ferous strata re-pactively.

6. What is the difference between slate and schist?  What
kinds of rocks have beeu altered to serpentine ?

7. Distingnish between the cleavage and the stratification
of slate. '

8. Describe any physical features in a mine which may
influence the metallic contents of ore veins favourably
or unfavourably.

9. Name the different ores of lead, and state their cowposi-
tion.

10. Enumerate the divisions of the geologieal record so far
as they apply to stratified rocks in Tasmania, beginning
with the most ancient.

SEcTION D —MINING SURVEYING.
1. Describe two ready methods of drawing parallel lines
without the use of the parallel ruler.
2, Calculate the latitudes and departures of the following
traverse, and the direct bearing and distance of
station 9 from station 1 :—

Feet Bearing
1. 7450 N, 0° 15 W,
2. 82+'83 N. 14° 00’ W.
3. 63-00 N, 27° 39" W,
4. 30-16 N. 84° 57" W.
5. 23+75 S. 74706/ W,
6. 192-00 N.67° 44 W.
7. 96°50 N. 88° 00" W.
8. 34-00 S, 84° 06" W.
9. 2375 S, 52° 000 W,
3. C 4 D AB is a lode which has been

.ntersected and dislocated by a

crosscourse  C'D.  In  which

direction should the heaved por-

tion of the lode be sought ?  In
your answer state your reasons.
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4. How do you proceed in determining the variable width
of a level from which the ore has been extracted
irregularly ?

5. In l@velhnrr on a hillside by xut!m] angles with the
theodolite, the following angles were observed :—

Horizontal lengths

From To in feet Vertical angles
1 0 100 9° 45/ rise
1 g 100 7° 15 ,,
3 2 100 9° 30",
3 4 100 10° 157
5 4 100 3° 30’ fall

Calculate the height of station 5 above station 0.

6. Describe some methods of prolonging a line beyond an
object which cannot be chained across or seen over.
The line is supposed to be accessible at both ends.

. Desecribe how, in a surface survey, vou would prolong
your base line where the level ground 1s too limited
for the measurement of the whole of the line.

8. Describe fully how you measure horizontal angles with
the theodolite.

9. Describe the method of plotting without a protractor
by means of chords.

. How would you determine the cubical contents of
an irregularly-shaped dump-heap? Work out an
example.

Secrion E.—Surrace Wokk.

1. (a) Find the safe working load for a hemp rope (round)

6 inches in circumference.

(b) Find the safe working load for a steel wire
rope (round) 3 inches circumference.

20-head battery makes 75 drops per minute, The

weight of the shank, dise, head and shoe is 7% cwt.,

with a lift of 8 inches. What actnal horse-power
will be required for the battery ¥ (Assume an allow-
ance for friction.)

3. What weight will a double-cylinder steam winch lift
whose stroke is 10 inches, diameter of eylinders 6 inches,
diameter of pitch line of pinion 10 inches, diameter of
pitch line of large pinion 36 inches, diameter of drum
10 inches, pressure at boiler 30 Ibs. per square inch,

w~
t:»
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a.

6.
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cuts off at ¥ stroke? (Assume an allowance for
frietion.)

A safety-valve has a lever weighing 10 lbs., the centre
of gravity of which is 9 inches from fulcrum ; ball
80 Ibs.; valve 5 inches diameter, weight 10 lbs.,
centre of fulerum pin to valve is 3 inches. How far
must the weight be placed from the centre of fulerum
to blow off at 50 Ibs. per square inch ?

Pass your opinion on the indicator card shown here, and
calculate the horse-power. Scale of spring J}; inch,
stroke of engine 3 feet; 50 revolutions per minute ;
diameter of eylinder 20 inches.

On a 2-ft. gauge tramway, two straights, with an in-
cluded angle of 120° are to be connected by a curve
of 300 ft. radius : how would you set out centre line
with 100 ft. tape ?

. What do you consider proper grade for a water-race ?

Give detail sketch of flume, 2 ft. wide, across gully
60 ft. deep by 120 ft. wide.

. Give sketches, from which working drawings may be

prepared for surface-hopper to contain 200 tons of
quartz, with details of all joints, and notes of your
reason for adapting same, also details of loading
chutes and gates.

. What safety appliances would you instal in connection

with head-gear to a main shaft?

Supiecr F.—Book-kEEPING AND MINE ACCOUNTS.

. In evaporating 7 lbs. weight of lead ore to dryness, the

loss in weight is 2 ozs. 3 drs. What would be the
deduction ior moisture on a parcel of 70 tons of such
ore?

. Six men can sink a -ahaft at the rate of 3 fathoms per

month. The whole cost for explosives and stores is
£11 10s., and the wages allowed are £3 10s. per man
per month. What will be the total cost per fathom
sunk ?

. If four men and a boy earn £55 10s., and the boy is to

have one half of a° man’s share, how much must each
receive ?

. What is the value of 4 tons 6 ewts. 3 qrs. of copper ore at

£4 12s. 6d. per ton?
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In a mne under your charge you are required to keep
productive and unproductive expenditure separate.
Deseribe the forms of accounts and the headings
which you would use for this purpose.

Sussecr G.—Mining Law,

What is the maximum quantity of gunpowder or other

explosives which may be stored in any mine, and what
distance should same be stored from any travelling
road ?

What is the maximum quantity which may be taken for
use into the workings of a mine, and how should san-e
be carried ?

How may the fumes arising from any nitro-glycerine
compound be neatralised or rendered innocuous if
same cannot be effectively dispersed by ventilation or
spray of water from the mine ?

What time wmust elapse before returning to a charge
which has hung fire, or is supposed to have missed
fire?

What kind of tools are prohibited when drawing or
drilling out a charge which has missed fire ?



ANNUAL REPORT OF THE GOVERNMENT
GEOLOGIST.

-

Government Geologist's Office,
Launceston, 30th June, 1901.
SIR,

I mave the honour to submit my Annual Report as Govern-
ment Geologist for the year ending 30th June, 1901.

During the year under review I have, agreeably to instruc-
tions received, reported upon the following mineral districts: —

1. On the mineral districts of Zeehan and neighbourhood ;
27th October, 1900,

2. On the mineral districts of Mounts Huxley, Jukes,
and Darwin; 30th November, 1900.

3. On the Mount Farrell district ; 20th December, 1900.

4. On the Blythe River iron ore deposit; 30th January,
1901.

5. On the tin-bearing capabilities of the Gladstone dis-
trict; 11th May, 1901,

The continued growth of the mining industry necessitated
the appointment of an Assistant Government Geologist in
January, and Mr. Geo. A. Waller, pursuant to your instruc-
tions, has visited and prepared reports upon districts, as
under—

1. On the mining districts of the Seamander River and St.
Helens; 4th June, 1901.

2. On the Ben Lomond tin-mining district; 30th June,
1901.

I now beg to offer a few general remarks upon the fields
covered by my reports.

Zechan and District.

This is one of our settled fields, and is subject to the vicissi-
tudes usual wherever mining is carried on continuously and on
a large scale.  Under such conditions, there must be ups and
downs in the history of individual mines. Some of these are
disappointing to shareholders, but a broad view of the mining
at Zeehan discloses nothing which might not have bheen fore-
seen. Failure to keep on sinking in prosperous times is bound
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to land the Zeehan mines in difficulties, and companies which
are guilty of this neglect offend against the common
weal, because, if two or three of them get into trouble at one
and the same time. the town and district sustain a shock from
which it takes long to recover. Fortunately, although two cr
three mines are at present under a cloud, the mininz horizon
generally is extending. The policy of the Government in
pushing forward a tramway to the Comstock is resulting in a
stimulus being given to the deve elopment of mining properties
there, and this source, ere long, may be expected to swell
Zeehan’s output. At Dundas several galena sections have
been recently taken up, and tin-mining, both there and at
Heemskirk, is receiving renewed attention.  Increased
activity is also noticeable at the mines on Mount Read, and
the large deposit at the Colebrook is again being actively pros-
pected.

Mounts Darwin, Jukes, and Huzley.

Operations here during the year have tended to confirm my
forecast of the need for extensive and judicious prospecting.
The outlay on the field has been utterly inadequate, but the
little work which has been done is encouraging. At the
Jukes Proprietary prospecting has met with some success, and
further mining, both on Jukes and Darwin, ought to locate
more than one deposit, for indications are frequent. Several
drawbacks have retarded the progress of the field. Tt is
naturally inaccessible; the North Lyell smelters, which will
afford an outlet for its output, are not yet ready, and many
of the small Queenstown companies which took up sections do
not command sufficient resources for their exploitation. The
absence of defined lodes is also perplexing. Nevertheless, a
despairing view of the field must not be taken. The mineral
belt is of such enormous extent, and the scratching which has
been done on these mountains, as well as at Tyndall, Red Hills,
and Mount Farrell, relatively so insignificant, that the real
work of exploration has still to be done. 'The examination of
the geology of this zone hag convinced me that its ore deposits
are closely related to those of the Lyell field, perhaps more
closely than can be demonstrated just at present, and the past
year’s work strengthens my belief that this mineral belt has
great possibilities.

Mount Farrell.

The report prepared by me on this district expresses my con-
viction of its importance.  The temporary shutting-down of
the North Farrell Mine has retarded the development of a pro-
perty of distinct promise. and has also thrown the whole field
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back for a time. When tramway communication is estab-
lished with this centre. both lead and copper sections are hoped
to come to the front.

The Blythe River Iron Ore Depuosit.

I inspected this property twice.  Nothing seems more cer-
tain than that the magnificent ore-body forms a valuable part
of our mineral resources.

The Gladstone District.

In February, March, and April, T visited this district with a
view of examining the extent of its tin-ore deposits. The Go-
vernment water-race at Mount Cameron needs repairs and re-
newals, and, in order to test the ground for hidden tin deposits
prior to any further heavy expenditure on the race, I recom-
mended bores to be put down by the Government at selected
points in the drift.  This work is now being carried out.

Fast Coast,

In June I examined the Mesozoic coal measures at Llandaff
and on the Denison and Douglas rivers, where small seams of
good quality coal have for a long time been known to exist.
The best coal is somewhat high up in the mountains, and at
some distance from the coast, but I advised boring with the
diamond drill in the sandstones at the foot of the range, in the
hope of meeting with the same seams faulted, or similar seams,
in lower country, where a tramway can be easily constructed
for transport of the output to a place of shipment in Cole’s
Bay.

Iya.lso examined tin ground on Schouten Main, where there
appears to be a favourable opening for a small dredging enter-
prise.  The lode tin formation in the locality does not offer
much prospect at present, but further search may possibly re-
sult in the discovery of something better.

Buckland.

In June I also inspected some quartz country at Cutting
Grass Marsh, near Buckland. where a quartz formation in
Mesozoic sandstone has been prospected. The quartz tried
did not prove to be auriferous, and the geological indications
are discouraging.

Port Cygnet.
1 paid a visit during June to the abandoned goldfields near

Lovett and Lymington, to try and settle definitely whence was.

-
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derived the alluvial gold which was won here several years ago.
Gold has never been seen in the adjacent rocks, nor have any
real reefs been discovered. Assays of vein-stuff and country-
rock made by the Government Analyst have shown no more
than traces of the precious metal. From the examination
which T made on this occasion, T am satisfied that the source
of the goid is to be found in the line of contact of the soda-
trachyte and nepheline-syenite porphyries with the sedimentary
permo-carboniferous rock.  The silicified rock at this contact
18 also silver-bearing, but, up to the present, has not been found
to be payable.

I also inspected the Mount Cygnet coal mine. An improved
demand has set in for the product of this colliery.

York Plains Colliery.

I inspected this mine at the end of June, and found that it
has a limited output of coal used for malting and chemical pur-
poses.

Stone Quarries.

During the year I visited freestone quarries at Ross, where
grindstones and door and window sills of excellent quality are
being turned out in some quantity. In the coming year I
hope to examine the quarries at Oatlands, Campania, and
Brighton, and to issue a report upon the whole.  The industry
is entitled to special attention and encouragement.

Greological Survey.

Inquiries continue to be received from miners and visitors
for geological maps of the State. It is useless to issue charts
purporting to represent geological features unless they are
based upon actual survey; and as the permanent usefulness of
this branch of the public service depends largely upon geologi-
cal mapping, I consider it my duty to continue to urge the
appointment of a geological survéyor. whose sole work shall be,
under my direction, to survey and map the geological forma-
tions of the State, beginning with those of the mining fields.
Until such an appointment 1s made, I am unable to take any
measures which would satisfy the justifiable demands of the
public in this direction. A useful preliminary would be a full
report upon the system found to work satisfactorily in one of
the other States, the probable expenses. and all necessary de-
tails.

Progress Reports on the Mineral Industry.

I have compiled four of these quarterly reports during the
year. They have dealt strictly with actual facts, and, as such,

15
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have disclosed the real state of the industry during the periods
covered by them.
Office.
Mr. Frank Sneyd Grove, as draftsman and clerk-in-charge,

continues to discharge with efficiency the duties devolving upon
him. The work is increasing.

Fzamination of Minerals and Rocks.

Prospectors and others interested in mining have forwarded
numerous specimens for determination, with inquiries as to
their value as indications of workable deposits. I have en-
deavoured to afford all information possible, short of actual
assay. I beg to append detailed list of the examinations made
during the year. g

I have the honour to be,
Sir,
Your obedient Servant,
W. H TWELVETREES,
Government Geologist.
W. H. WaLLAcE, Esgq.,
Secretary for Mines, Hobart.
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GOVERNMENT GEOLOGIST’S OFFICE.

Report on mineral determinations made for the public during

Sender. Locality. Substance exumined.
20. M. Callaghun Barn Bluff Pyrrhotite. Fe S.
21. T. H. Jones Mugnet Websterite porphyry.

22, J. F. Birkett
23. A. Plumstead

24.
25.
26.
27.
28.
29.
30.
31.
82,
33.
34.
35.
36.
37.
38.
39.
40.
41,
42,
43.
44.
45.
46.
47.

48.
49.

50.
b1.
52.
53.
54.
55.
56.
57.
58.
59.

E. A. Woodbery
Ditto

A. Boag
Ditto

J. Dennison

G. R. Bell

F. M. Clerk

P. Everett

J. S. Munro

T. H. Jones

J. Harrisou

W. Johnston

F. Bottomley
Ditto
Ditto
Diitto
Ditto

J. B. M‘Arthur

E. F. Goninon

F. J. Rich

A. E. Murrell

J. Merrick

Jno. Wood

F. R. Duke

F. M. Gill
R. Atkinson

H. B. Atkinson
D. Finlay
Prof. E. Hogg
Jumes Wilson
J. F. Sullivan
Ditto
Allan Innes
Ditto
Ditto
Ditto

60. T. S. Rutherford

61.

Ditto

North Mugnet
Anderson’s Creek
Deloraine

Ditto
West Devonport

Ditto
Forth
M¢Cusack’s Creek
Miami Mine
Tongatabo)
Mt. Heemskirk
North Magnet
Lyvchford
Westbury
Littey

Dbitto

Ditto

Ditto

Ditto
Alberton
Latrobe
9-mile Creek
Lebrina
Alberton

Alberton

Swansea
Lefroy

Ditto
Tasman Comstock
Victoria
Turuer's Marsh
(Gormanston

Ditto
Duck River

Ditto

Di:ito

Ditto
Stowport

ditto

Micuceous sandstone.

Chalcedony.

Carbonaceous clay.

Oxide of mangunese.

Quurtz.

Conglomerate.

Serpentine.

Quartz-fel:ite, [rites

Fuhl ore und arsenical py-

Titauiferous iron sand.

Gireisen.

Girit.

Hornblende asbestos.

Grits and sandstones.

Quartzite.

Sandstone.

Grranite. | glomerate

Permo-Carboniterous con-

Quaurtz schist.

Pyritic lode quartz.

Tuasmanite.

Hornblende schist.

Pyritic quartz.

Quartz-mira rock with py-

Reet quartz. [rice.

Vein quartz witharsenical
pyrites

Tin Granite.

Reef quartz with arsenical
and iron pyrites.

Iron pyrites. FeS,.

Quurtz felsite.

Various rock slices.

Clay ironstone.

Vein quurtz.

Graphitic pog.

Carbonate of lime.

Bog iron are.

Micaceius slute with FeS,.

Magnesian limestone,

Clay with iron pyrites.

Quartz ditto
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Sender.
62. G. A. Grigg
63. Ditto
64. Ditto
65. R. Quiggin
66. Ditto
67. Allun Innes
68. Ditto
69. Ditto

70. W. Georgetti

7l.

72
73

Allan Innes
. F. Goninon
. J. H. Cahill

Locality. Substance examined.

Franklin Quartzite with sulphide

‘ and carbonate of copper.
Ditto | Siliceous gossan with iron
| pyrites.
Ditto Quurtz and micaceous iron.
Wynyard | Fossiliferous Silurian sand-
stone.
Ditto | Magnesian limestone with
FeS,.

Duck River | Earthy hematite and limon-
Ditto | Hematite. [ite.
Ditto | Limestone.

Darwin | Magnetic iron ore with

copper and iron pyrites.

Duck River | Magnesian limestone.

Latrobe | Micaceous iron gossan.

West Coast

| Fossil resin, copalite
]

W. H. TWELVETREES, Government Geologist.

4"
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ANNUAL REPORT OF THE ASSISTANT
GOVERNMENT . :0LOGIST.

———

Government Geologist's Office,
Launceston, 30th June, 1901.

SIR,

I mAavE the honour to submit the following report on the work
done by me from the lst of February. the date of my appoint-
ment, up to the 30th June, 1901 :—

During this period 1 forwarded to you the following reports,
the result of my examination of the districts referred to.

3rd April—Report on the Districts of Bell Mount, Five-
Mile Rise, Dove Rwer, Mount Pelion, and Barn
Bluf.

In this report, an account of the general geology of the dis-
trict in the vicinity of Bell Mount is given, together with a
geological sketch map of the district, showing the relative posi-
tions of the various rock formations. The Shepherd and
Murphy Tin Mine, the Bell Mount Hydraulic Gold Mine, and
other sections, are described.

In the Dove River district, the Devon Mine was the only
one at work.  This mine is described, and means of access dis-
cussed. The prospecis of other sections in the district are also
gone into.

In the Five-Mile Risc Goldfield. the Golden Hill, the Golden
Cliff, the Glynn. and O'Rourke’s hydraulic mines, are de-
scribed, and the prospects of the district discussed.

The geological features of the country on the route from the
Forth Bridge to Mount Pelion are described, and an account
is given of the discoveries of coal at Mount Pelion and of the old
copper mine north of this mountain.

In the Barn Bluff copper district, the principal interest is
centred in the Barn Bluff Copper Mine. This mine had only
been at work for 2} months prior to my visit.  An account is
given of its development up to that date.  Several other shows
in the district of essentially the same character are described.
Means of access are also discussed. :

4th June.—Report on the Mg Districts of the Sca-
mander Rwer and St. Helens.

This report deals with the copper deposits north of the Sca-

mander River. The most important of these is the Eastern
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Proprietary Mine. The latter had suspended operations at
the time of my visit, but, in my opinion, there are excellent
reasons for testing the lode in depth.  Should this mine prove
the existence of payable deposits of copper ore below water-
level, there is no doubt that the whole district would go ahead.
There are many other lodes of a similar nature in the vicinity.
An alluvial tin-mining proposition in the Scamander River is
reported on, I regret to say, unfavourably.

Three wolfram mines, situated between the Scamander
River and St. Helens, are described. I regret that I was not
able to speak more highly of them.

An account is given of alluvial tin-mining at St. Helens, and
the possibilities of Thureau’s Deep Lead proving payable in its
lower gravels are discussed.

30th June.—Report on the Tin-mining District of Ben
Lomond.

This district proved not only intensely interesting from the
point of view of the mining geologist, but promises shortly to
arouse the interest of mining men generally. An account is
given of the general geology of the district, together with a
geological map. Two classes of quartz veins are described,
one of which is believed to be barren, and the means by which
they may be distinguished are discussed.

The Mount Rex Mine is described, and a favourable report is
given.  An account is given of the Mount Rex Company's
water scheme, and an estimate formed of the available
water supply. Other mines in the district are also described,
and, on the whole, the district is looked upon as one likely, in
the near future, to become the centre of an important mining
industry.

The South Esk Tin Mine is described. A supplementary
report to that of the Government Geologist on the Roys Hill
Mine is appended to the report on this district.

I have the honour to be,
Sir,
GEORGE A. WALLER,
Assistant Government Geologist.
‘W. H. WaLLACE, Fsq.,
Secretary for Mines, Hobart.
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ANNUAL REPORT OF THE CHIEF INSPECTOR
OF MINES.

———

Inspector of Mines' Office,
Launceston, 30th June, 1901,
SIR,

I save the honour to submit my Annual Report on the in-
spection of mines for the year ending 30th June instant.
Annexed are the reports of Mr. M. J. Griffin, Inspector of
Mines for the Northern, Eastern, and North-Eastern divisions ;
of Mr. Jas. Harrison, Inspector of Mines for the Western and
North-western divisions; and of Mr. C. H. Curtain, Inspector
of Mines for the Lyell district.

The number of miners, &c., employed in the State this year
has been 7017, against 6834 the previous year; 8 men lost their
lives by accident, against 7 the preceding year; and 23 were
injured, against 16 for the corresponding term. The death-
rate from accidents per 1000 persons was 1.140, compared with
1.024 the preceding year.

I beg to append hereto tabular statement No. 1, which gives
the statistics for several years past, and table No. 2, in which
the accidents for the past year are classified and arranged for
easy inspection.

In this connection it is of interest to compare the death-rate
in British mines with our own, though the comparison cannot
be legitimately used to its fullest extent, owing to the great
preponderance of coal mines in the United Kingdom; for in-
stance, in the year 1900, 780,052 workmen were employed in
the collieries of Great Britain and Ireland. while the number
of men in metalliferous mines totalled only 34,465. For that
year the ratio of mortality from accidents in and about coal
mines per 1000 persons employed was 1.30, and in and about
metalliferous mines 1.10, or, in both combined, 1.21.

It may be mentioned that the figures referring to non-fatal
accidents are necessarily not so useful for statistical purposes
as in the case of fatalities, for the standard of the seriousness or
triviality of an accident is far from fixed. In the discrimina-
tion of accidents both inspectors and mining managers may
differ. Some accidents are too trivial to be reported. How-
ever, in our register all real accidents have heen recorded.

During the year one prosecution was conducted, and another
has been decided upon as necessary.

Inspector Harrison visited the mines at Broken Hill this year,
with the special object of examining the system of open working



In1

adopted there. The result of his inspections was to convince
him that the practice followed in this State would compare well
with methods elsewhere.

Owing to our geographical insulation, there is constant
danger lest we fail to keep abreast with modern and improved
methods of work, and T take this opportunity of recommending
that each of our Inspectors of Mines be commissioned periodic-
ally to visit one or more mining centres on the Mainland, to
gather information specially useful for mine inspection here.

The increasing number of mines and mining claims on the
West Coast has necessitated the appointment of an additional
inspector, and, on the 18th January, Mr. C. H. Curtain was
appointed to the Lyell district and the field immediately south
and adjoining.

The new Mining Act contains improved provisions for the
regulation of work in mines, and for facilitating the task of
inspectors.  One of the most important additions from this
point of view is a clause under Section 83, empowering in-
spectors to order the immediate cessation of work in any mine
or portion thereof which they may consider unsafe.

The quantity of fresh air required to constantly circulate
underground is now fixed by Statute, and anemometers are
being supplied to the Inspectors, who will see that this pro-
vision of the Act is duly observed by mine-owners.

Special regulations have heen prepared for the safety of men
working in coal mines and in open cuts.

The new Act requires all mine-owners to furnish, in January
each year, copies of plans of the extension of their underground
work, without waiting for a Ministerial demand, as before. It
is hoped that this will be noticed by those whom it concerns.
The work of getting in plans from dilatory senders, and of re-
minding defaulters of the necessity for registering all appoint-
ments or changes of mining managers, continues to create con-
siderable trouble in this office.

During the year I inspected the coal mines of Mount Cygnet
and York Plains, which are too distant to be visited by any of
the other Inspectors on their rounds.

I have the honour to be,
Sir,
Your obedient Servant,
W. H . TWELVETREES,
Chief Inspeetor of Mines,
W. H. WaLLace, Eaq.,
Secretary for Mines, Hobart,

+



JOMPARATIVE Table of Statistics of Aceidents in and abowt the Mines of Tasmania
Srom 1892 to 1901,

| | |
| Number of | Number | Number of persons Total Average per ~ Average per 1000
30 June to 30 June. |  Miners of o Killed and | 1000 Killed
. employed. | Accidents. | Killed. : Injured. Injured. | and Injured. ‘ Killed. Injured.
— | — I'—————'—'—l_ ) IS | N = == —
1892 - 1893 ............| 3295 28 4 25 29 8-8001 | 1-214 7°56%6
1893 - 1894 ............ 3403 25 7 20 27 7934 | 2°057 5877
1894 - 1895 ....... ... 3789 26 4 24 28 7°390 | 1-058 6-332
1895 - 1896 ............ | 4160 22 \ 7 16 23 5529 1-682 | 3°B47
1896 - 1897 ............ | 4303 36 ‘ 7 31 38 8-831 1627 | 7204
1897 - 1898 ............ 5530 36 3 13 33 46 8-318 ‘ 2-351 I 5°967
18908 - 1899 ............ 6180 35 1 9 34 43 6-957 | 1465 | 5-501
1899 - 1900 ............ 6834 19 7 | 16 23 3-365 1-024 2341
1900 - 1901 ........ Wi 7017 29 1 8 w 23 31 4-417 l 1-140 ‘ 3-278
o \

A



TABLE showing the Number of Persons killed and injured (n and about the Mines of Tasmania
during the Year 1900-1901.

InspecTION DISTRICT.

Piace or CAUSE OF Northern

Western Division.

i |
North-East-| Eastern North-West-| - - -
ACCIDENT. and Southern| e .. s s S Zech nd Lyvell ToraL.
e ern Division. Division ern Division.| #echan & ye
| Division. other distriets.|  District.
Killed.| Injured.| Killed.| Injured. Killed,| Injured., Kllled.lln]ured. Klllml.l Injured.| Killed.| Injured.| Killed.| Injured.
- | il | I | el el S
UNDERGROUND— ; ‘ ‘L | I
Falls of ground............ ‘ 1 5 i b s | 2 1 7
| | ]
Shaft aceidents— | i
Suffocation by nntural‘ | . ‘ [
1 | I IR UV (R ‘. ; 1| 1
Overwinding . Lo el o« eor | ‘ i "
Ropes or chains breaking| ... | ... . o .
Machinery .....oooevvennenn. . - ! G . . 2| ve | 2
Falling in or into shafts | ,..* ; = : .l ‘ :
Things falling into shafts) ... | ... .. ) o .| 1 1
Explogives .....occouvvinnns e (T o | e 2 o L{ we 1 1
Miscelluneous ............... v i | . | 1 wal 8 3
izl { I |
{ ¢ | | | ! R
Total.........f] 1] 1 o " . 3 2 ‘ 2 1) 8 4 6
|
| |
b ) X 4

—

E'
H
=



T 1 3 ¢
Mascellaneous (underground). \
Explosives... ..... e w . |

Suffocation by natural gases, | o ' |

Haulage :— [ \
On inclined planes ........ i i % : 5
Ropes & chains breaking . v | owee | , ' (= o |
B{ trams and tubs ....... o ‘ ; 2 \ o 2

MAchinery .......oseevssssisses P % ; alli @ .
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ANNUAL REPORTS OF THE INSPECTORS
OF MINES.

— o

Mr. Inspector Harrison (stationed at Zeehan) reports:—

I respectfully beg to submit my Annual Report as follows: -

Acecidents—Fatal, b; serious, 2; non-serious, 4; total, 11.
In each case that proved fatal the cause of the unfortunate
victim’s death was traced to hiz own want of thought or atten-
tion to what he was doing.

Ropes and Cages—Ropes and cages have heen attended to;
several of the former have been condemned.

Ventilation.—The ventilation of the mines of the district is
good throughout.

Magazines—So far, nothing has been done towards erecting
a public magazine for the Zeehan district, except the construe-
tion of a tramline to site of building, while the town is extend-
ing towards the three private ones.  Their output per month
is now, approximately, about 165 cases, exclusive of gunpowder.
In the Lyell district we have some first-class underground maga-
zines constructed, which have proved most effective while bush-
fires were raging.

Legal Proceedings.—Legal proceedings were taken against a
mining manager for neglecting to properly secure his mine, but
1 failed to obtain a verdict.

Open Cuts—As we have now eight open cuts going
on the Coast, with the prospect of more in the near future.
it was considered advisable that I should go to Broken Hill,
New South Wales, and take notes of the system adopted there.
I visited that field in May, but failed to see anything in the
working of open cuts there that would be of any assistance
to us; possibly, on account of the exceedingly dry climate, the
managers are able to take chances that would be highly
dangerous on this coast with our heavy rainfall.

Prospects of the Field.—Although the heavy slump in the
price of lead has been keenly felt by some of the mines, 1 am
pleased to state that none of them have found it necessary to
close down on that account. The monthly output has been
well maintained, and I have good reason to hope there will soon
be a considerable increase.  The steam tram now under con-
struction to the Comstock district will bring that somewhat
neglected district into touch with the railway, and allow the
low-grade ores to be mined to advantage. At Mt. Heemskirk
tin-mining is again looking up; some very favourable develop-
ments have taken place there during the year. The appoint-
ment of Mr. C. Curtain as Inspector for the Lyell district has
given me more time to attend to this large and scattered field.



LIST of Accidents for Year ending 30th June, 1901.

|
Cause of |

Alc::itge;l;. Name of Mine. | Locality. Koctdsnk, ‘
i Sept. | Mt. Lyell Mt Lyell | Fell off stage |
) [ man-wuy |
28 Sept. | Western | Zeelan Fell down
19 Oct. | Oonah Ditto Ran truck into
empty shaft
17 Nov. | Lyell Blocks | Mt. Lyell | Fall of débris
17 Dec. | Mt. Lyell Ditto | Lifting fall
truck on to
I road
19 Dee. | Prince Darwin| Mt. Dur- | Explosion
win
|
[ truck
12 Jun. | Mt. Lyell | Mt. Lyell | Ruu over by
20 Mar. | Hercules Mt. Reid | Truck came off
incline tram
3 April | Flux Quarries | Zeehan | Struck by a
stone
| |
|
20 Juue | Mt. Reid Mt. Reid | Explosion

20 Juue

| Fell
shutt
| |

Moutanu | Zeehun down

e

Name of Married
Sufferer. or Single.
Johu MecCar- Married |

thy

Charles Bird

A. Miller
F. Bailey

Joseph Cahil  Single

Wm. Parkes
Peter Wheeler

Joseph Martin | Single

[ stone
Robert John-
Ernest T. Mil-| Single
ler

|Nature of Injuries.

Particulars,

Back hurt

... Fractured ankle
Frank Higgins Married | Badly smashed
up ; fatal

Broken leg

Small

bone of

leg broken

Fuatul

Ditto \ Fatal ; internal

Broken lee

Fatul; 1
fractured

wead

[not serious
Burned ubout fuce;

Fatal ;
smashed.

Fatul. 5 ; serions,2;

death, by want of attention to what they were doiug.

badly

Fell off stage in shaft;
neglected to nail stage
boards.  [but himself.

Stated no one to blame

Higgins was trucking
below ; ran truck into
empty shaft, and went
with it.

Repairing main drive
when fall took place.

While endeavouring to
light second fuse, first
one went off; no one
present at the time.

Truck got away on an
incline tram.

After shot was fired,
Martin was found dead;
it is surmised that he
left his cover too soon,
and that a stone shot to
) height came down
and killed him.

Run truck into shatt as
sinkers knocked cage
to bottom.

not serious, 4—Total, 11. In every instance the 5 unfortunate vietims were the cuuse of their own
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Mr. Inspector CurTaIN (stationed at Queenstown) reports:—
For the past five months the casualties that have happened
in my district are as follows: —
Mount Lyell Blocks Copper Curporation : —-

(1.) Octavius Blockey, lander, married, aged 60; lost his
left arm by being caught between the tension-pulley
and the hauling or running-rope on the aérial rope-
way, while engaged oiling the axle of the former. He
exhibited great nerve and presence of mind at the
time, and 1s now convalescent.

(2.) William Stephens, a general hand, single, aged 40 ; was
struck on the head by a small piece of firewood that
was thoughtlessly liberated by a boy when passing
the wood chute. A few days’ rest, and Stephens re-
sumed work.

(3.) John Chismon, miner, married, aged 38 ; received scalp
wounds, concussion of brain, and dislocated thigh,
through the fall of a small piece of clay schist from the
roof of a chamber he was working in. These injuries
were considerably augmented by Chismon being
knocked against the edge of a piece of timber he was
assisting to land. This accident happened on the
26th of last month, and Chismon is still an inmate of
the Queenstown Hospital, where he is doing as well
as can be expected.

North Mount Lyell Company, Limited : —

(1.) Angus McPherson, general, aged 59 ; had his leg broken
by a piece of mullock rolling off the tip. ~McPherson
was some distance from his usual place of labour, and
was warned (sang out to) of the approaching danger,
but, being slightly hard of hearing, could not profit
by it.

(2.) William Pinkerton, miner, married, aged 45; through
his own inadvertence in directing a set of points, was
slightly jammed between an empty truck and a side
leg in one of the main adits.

Mount Lyell Mining and Railway Company, Limited : —

In one of the open benches, a machine man, named
William Kinsella, aged 23, single, was slightly injured
through being jammed between a piece of ore and the
tripods of his machine. He is again working.

Lyell Tharsis Company, No Liability :—

John H. Fry, general, single, aged 23; sustained a
slight shaking through falling down a pass he was bar-
rowing spoil into. A few days’ rest, and he resumed
work.

This concludes the whole, and, with the number of
men engaged in the industry in this portion of the
State, it may be submitted as satisfactory.



4

LIST of Accidents from date of Inspector Curtain's taking charge of District to 30th June, 1901.
A?J:,::{_ Name of Mine. | Locality. f:;:;e;i Name of sufferer. o!:";li.:g‘:l‘:. Nature of Injuries. Particulars.
1901. :
30 Mar. | Mt. Lyell Mt. Lyell | Caught in ma- | Octavius Married | Loss of left Arm torn off by becom-
Blocks chinery Blockey arm ing caught in running
genr of aérial tram
13 April | North Mt.Lyelll Ditto | Rock rolling | Angus  Me- Ditto | Broken leg Struck by rock rolling
from tip Pherson ‘ from tip.

9 May | Mt. Lyell Min-| Ditto | Rock slipping | W, Kinsella | Single | Bruised Got cuught between a
ing aud Rail- 3 piece of rock and the
way. ‘ tripod of boring mu-

chine.
18 May | Mt. Lyell Ditto | Struck by piece] Wm. Stephens | Ditto | Sealp wound Struck by piece of wood
Blocks of wood. ’ coming down chute,
14 June | Lyel! Tharsis Ditto | Fall down |John H. Fry Ditto | Bruised and Burrowing spoil  from
chute ! | shaken open face and tell down
chute.
26 June | Mt.  Lyell Ditto | Fall of stone |John Chismon | Married | Coneussion of | Was cutting out a cham-
Blocks braing,  and ber, when piece of
disl cuted stone fell and struck
thigh. him, knocking his head
against timber,
28 June | North  Mt. Ditto | Crushed by | Wm. Pinker- | Ditto | Severely Cuught between truck
Lyell truck ton bruised and sill leg.

1Fatal accidents, 0 ; serious, 8 : non-serious, 4—Total 7.

x|
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Mr. Inspector GrirrIN (stationed at Gladstone) reports:——

I have the honour to submit my Annual Report on Mines in-
spected in the Northern and Eastern Districts of the State to
the 30th June, 1901.

Accidents.—-1 am sorry to report an increase in the number
of accidents as compared with the preceding year, there having
been 13 in all ; three fatal, seven serious, and three not serious.

Fatal Aceidents—Joseph Mozley was employed with a mate
timbering dangerous ground in one of the stopes of the New
Golden Gate Mine; he walked forward from the protection of
the timber set up, to examine a pass, when he was struck down
by a large lump of quartz falling from the roof or backs, the
injuries received causing death within nalf an hour. No person
was to blame for this accident. Mozley went into danger
without being required to do so, and met his death through his
own incautiousness. At the Anchor Tin Mine open cut work-
ings, George Polkey went, with other men employed at the face
level, into a place of safety behind a tank during the time shots
were being fired ; he was seen to step out from the shelter of the
bank to play with a dog, and was struck on the head by a flying
fragment of rock from a blast just exploded. In this, as in the
preceding accident to Mozley, no person was to blame. At the
Moonlight-com-Wonder Gold Mine, William J. Thomas and
William Fox were employed shaft-sinking at a depth from the
surface of 750 feet. The country-rock is charged in places with
carbonic acid gas. A Root’s blower is in use for ventilating
the mine and shaft, and when properly used is generally effec-
tive in producing a sufficient current of air for this purpose.
The engine-driver in charge of the winding and blower engines,
when the accident took place, had hurt his hand, and stopped
the blower, so as to use the air-pipes for a speaking-tube to
communicate with the men below, who then came to the sur-
face, where they remained for an hour or so at crib time. The
engine-driver sent for a man to take his place, but left the
engine and mine before being relieved by the man sent for; he
also neglected to again start the blower engine. When the
driver sent for arrived and took charge of the engine, the men
went below, descending by the cage to the plat at 600-feet level.
Thomas then got on the bucket, and was lowered to the bottom
of the shaft ; his mate, Fox, standing by the knockerline, and
looking down, noticed Thomas’ light go out; the bucket then
touched bottom. Fox ecalled, but got no answer from below ;
he then summoned the assistance of two men working in a drive
at the level, and then descended on the bucket, and made a
brave attemptl to rescue his mate, whom he found lying at the
opposite end of the shaft from where the bucket landed ; but
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was in turn overcome. At this juncture Edmunds—one of the
men at the plat—signalled for the blower to be started. His
prompt action in domng this saved Fox's life, for it was a good
many minutes after the air was turned on before Cornelius, a
fourth man, after several daring attempts, reached the bottom.
and rescued Fox alive. Cornelius immediately afterwards des-
cended again, and brought up the dead body of Thomas. The
fatal termination of this accident may be attributed, mainly, to
the action of the engine-driver in not again starting the blower-
engine after he had stopped it, or leaving any message for his
fellow-driver to doso. The men themselves showed great care-
lessness in descending—after over an hour’s absence—to the
shaft bottom without first testing the nature of the air by
ordinary means; also in not giving any instructions to have the
blower started.  All the men working in the mine were on
contract, and had free use of the blower; they could have it
stopped or started at any time, to suit their convenience.

Non-Fatal Aceidents.—John Adams charged a five-feet verti-
cal hole in the open-cut rock face at the Liberator Tine Mine,
and, after having spit the fuse, stood by until the charge ex-
ploded. He received a bad scorching about the face and eyes,
also some severe cuts and contusions about the head and face,
through falling down the face of the rock-mass that was
thrown out sideways by the force of the explosion. Adams
has lost the use of his right eye, but is otherwise none the worse
for the accident. He is unable to give any explanation of how
he came to remain beside the drill-hole after lighting the fuse;
probably it was temporary aberration of the mind that caused
him to do so.  William Nicholls neglected to sprag or secure by
timber props the coal he was hewing in the Mt. Nicholas Col-
liery before holing. and was caught Ly a fall of coal, from which
he received severe injuries, resulting in a broken leg and ribs,
also severe contusions on the back and shoulders. Harry Lowe
had his leg broken by a fall of earth while working alluvial
ground 13 feet deep at New River. Lowe was inexperienced
at the open cut work. Some blame is attachable to the
management for putting an inexperienced man at the breaking
down of the face. Frederick Beard had his leg broken by
being struck by a hard lump of cement while working in the
level of the open cut, at Pioneer Tin Mine. David Graham
and Walter Clay were removing quartz piled against the hang-
ing-wall of a big stope in New Golden Gate Mine; they were
warned of the unsoundness of the wall, and told to secure the
ground before going too far; this they neglected to do, and
were caught, partly by the quartz and partly by the wall-rock.
Graham had one of his legs broken. Clay got off with light
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contusions of the shoulder.  Williamn Gough was employed
feeding the battery of the Australian Tin Mine, and in playing
with another boy, slipped and fell, breaking his arm against
the battery horse leg.  William Fox, who was overcome by
foul air when Thomas lost his life in the Moonlight-cum-
‘Wonder Mine, makes the seventh on the list of serious non-fatal
accidents.  Percy Green and John McKie each received an
injury to the foot by being struck with fragments of sandstone
while working in the Nicholas Coal Mine

Inspection.—All the underground mines in these districts, as
also the deep-faced open cut workings, have been visited, and
inspected, at regular quarterly intervals ; one visit of inspection
was also made to the outlying mines of Middlesex and Bell
Mount.  Safety cages, ropes, and chains, have been tested,
and, where found defective, were remedied hy being repaired,
or replaced, as the case might be.

Ezplosives—There is a great want of care in the storing and
handling of these. Each mine has its own private magazine of
some sort, there being no public magazines in these districts.
In most cases the explosives are stored or kept on the surface
in a short drive or adit, damp and badly ventilated as a rule.

Ventilation.—There is a reasonable amount of fresh air pro-
duced in most of the mines without any appreciable outlay on
the part of the owners, natural ventilation being good. There
are, however, some of our deep mines and coal mines that can-
not be properly ventilated without mechanical appliances,
which, in some cases, will mean considerable expense. ~Owners
are, as a rule, slow to incur this additional expense without
pressure being brought to bear; but now that the new Act of
1900 has come into force, the Inspector will be better able to en-
force compliance with ventilation clauses.

Mine Equipment and Development.

A good deal has been done in this direction during the year,
especially so amongst the tin mines.

The Briseis Mines, Limited, has finished over 1000 feet of
tunnel through the hard granite, to provide an outlet for the
overburden, which will be sluiced off into the Cascade River by
this means. This company has also in hand the construction of
about 20 miles of head-race, to bring water on to its mine from
the Ringarooma River, from a point some miles above its
junction with the Maurice. The carrying capacity of this race
will be equal to over 100 heads, which would represent the
maximum supply during the winter months; one-third of this
quantity will probably represent the supply in summer time.

ns
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Three lines of syphon-pipes will be required to span gullies at
different places. The contract for making these pipes is in the
hands of Mephan Ferguson, of the Carlton Foundry, Mel-
bourne. The diameter of the pipes will be 3ft. 6in. ; they will
be made of steel plates %in. in thickness, straight seam
rivetted, with spigot and faucet joints. Ferguson is erecting
works at Scottsdale for the carrying out of this contract.

The Ringarooma Tin Mine, north of the river at Derby, has
just completed a powerful pumping plant, to throw water on to
its mine. The power-house is erected on the river bank,
some little distance below the Main Road River Bridge. Four
large boilers of the Babcock water-tube pattern are in use for
generating steam ; four direct-acting duplex pumps have been
erected ; each of these is capable of throwing 6000 gallons of
water per hour to a height of 360 feet. The water will be
pumped directly through the breaking-down nozzles from the
power-house. It is estimated that from 280 to 300 tons of fire-
wood will be consumed per month by this plant when in full
work,

Pioneer T Mine—Here, also, new machinery is heing
erected.  For the past year the mine has been worked by an
old plant, which, although giving fairly good results, is not
powerful enough for working on a large scale.  The new plant
1s erected on a large pontoon, 45 by 40 feet, and comprises two
large boilers of the return tubular-marine type, capable of de-
veloping 450 horse-power, if required. Vertical engine—
coupled compound condensing-—high pressure 16in. and low
34in.; cylinders, 30in. stroke, hoth cylinders steam-jacketed,
and fitbed with double-piston valves and variable expansive gear
for hand adjustment; all moving parts of engine to
balance.  Driving wheel for rope-gearing, 13 ropes,
13in. diameter; pump, 15in. diameter gravel pump (centre),
3ft. 8in. diameter, with 3 port runmners; the delivery-pipe is
16in. in diameter; both suction and delivery pipes are of lap-
welded steel. The equipment also includes a complete electric
lighting plant—4 arc and 20 incandescent lamps. The com-
pany has also constructed long lines of head-race, to bring water
on from the Weld, Frome, and Wyniford rivers. Over £4000
has been expended in pipes alone in connection with this
scheme. The result of the past half-year’s working with the
old plant is considered satisfactory, the yield of tin being equal
to 1-5 Ibs. per cubic yard of stuff treated. The average depth
of the ground being worked is 50 feet, the drift carrying tin,
more or less, from the surface down to the bedrock. There
is no better equipped or better managed alluvial tin mine on
the Coast than the Pioneer.
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Lottah.— All the mines here, Anchor, Liberator, Austraiian
and Crystal Hill, are crippled and retarded for want of a good
supply of water. The Anchor Company has not yet finished
the race to the North George’s River. When it is completed.
I am afraid the result will not be as satisfactory as could be
desired.  All the above-mentioned mines have gone far
enough to prove the existence of almost unlimited stanniferous
rock that can (even at its lowest value of § per cent.) be made
to pay, if only a sufficient supply of water for crushing-power
is to hand. It is to be hoped that the conserving of water on
the Wheal-Tasman Flats, near the top of the Tier, the site
recently selected by Mr. K. L. Rahbek, Hydraulic Engineer,
will be carried out by the Government; in which case, these
mines could be supplied with sufficient water-power to work on
an extensive scale. It seems a pity, and a great mistake, with
tin at £130 per ton in the English market, to see these mines
struggling along, and only giving employment to about one
hundred men, where there is undeveloped scope for a thousand.

Mount Rexr Mine.—The battery, calcining, and concentrat-
ing plant is now finished, and will have a trial run before long.
This company has done a lot of preparatory and developmental
work during the past year. The large and substantially-con-
structed conserving dam on Egan and Buffalo creeks will give
a sufficient supply of water to drive the battery and concen-
trating machinery. Steam power is to be employed for wind-
ing. In working the ore-body in this mine, it was the intention
of the owners to continue underhand stoping, with open set-
timbers, from the floor of the big chamber downwards.  This,
in my opinion, would be wunsafe, and the mine will now be
worked by overhead stoping, on the rill system. By this means
large voids will be avoided, and the ground filled in as the
stoping proceeds.

Gold Mines.

The following mines, New Pinafore, Moonlight-cum-
Wonder, Mangana (Tas.), Gold Reefs, Limited, and
New Golden Gate Extended, have each received aid by way of
subsidies from the Government, under the Deep Sinking En-
couragement Act:—

The New Pinafore expended its vote of £2000 in driving and
cross-cutting at the 1200-feet level, but was not successful in.
cutting payable stone. This is to be regretted, as the vast
amount of developmental work done hy this company deserved
a better reward.

The Moonlight-cum-W onder, since it obtained Government
aid, has sunk its main shaft 150 feet, making the total depth
750 feet from the surface. A good deal of cross-cutting and
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-driving has also been done at the 600-feet level, but without
success, so far.

Mangana (Tas.) Gold Reefs Company, since obtaining Go-
vernment aid, has sunk its shaft 100 feet, making the total
depth from the surface 623ft. 6ins.  Plats are being cut. and
cross-cutting east and west will now be carried out.

The New Golden Gate FExtended Company has expended
portion of its grant in sinking below the 1000-feet level. Work
at this mine is suspended for the present.

Sludge Channels.—The question of declaring the Ringa-
rooma a public sludge channel has been deferred. pending the
receipt of a report from Mr, K. L. Rahbek, who is now inspect-
ing the river from Branxholm to the sea, about 60 miles.



INSPECTOR GRIFFIN'S List of Accidents for T?L‘Fh'n” Months ending 80th June, 1901,

|
Nature of Injuries.

Particulars

Date of | Cause of aned
Kosidimit | Name of Mine, l Locality. 3 oeidint, Name of Sufferer.| or Bingle.
1900. [G. M.
18 July | New G. Gate | Mathinna | Fall of rock | Joseph Mozley| Married
6 Aug. ! Liberator T.M. 1 Lottah Explosion John Adams | Single
30 Aug. ‘ Mt. Nicholas | Mt. Nicho-l Fall of rock | Percy Green Ditto
\ Colliery las |
8 Sept. | Krushka’s Al- | Alberton | Fall of earth | Harry Lowe | | Married
luvial ‘
12 Sept. | Mt. Nicholas | Mt. Nicho-| Fall of rovk | John M‘Kie ! Single
Colliery las [
17 Sept. Ditto J Ditto Fall of coul Wm. Nicholls | Married
20 Sept. | Anchor T.M. | Lottah Explosion George Polkey| Single
[ A
12 Oct. | Australian T.M|  Ditto | Fallin battery-| Wm. Gough Ditto
1901. house
14 Mar. New G. Gate l Mathinna | Fall of rock |David Graham, Ditto
| . .
14 Mar. | Ditto ‘ Ditto Ditto Walter Clay | Married
19 April \ Pioneer T. M. Bradshaw’s Fall of earth | Fredk. Beard |Single
| Creek
17 June ‘ Moonlight cum| Beacons- | Foul air Wm.J. Thomas| Married
| Wonder field
17 June Dirtto Ditto Ditto Wm. Fox Single

|

Fatal aoculents, 3 : serious, 7; non-serious, 3-—Total, 13.

[crushed in
Futal ;  chest
Severe  scalp

wounds, &c.

Injuries to legs

Broken leg

Scalp wound and
bruised shoulder

| Hit on head by

rock : fatal

Broken arm

| Broken leg

Injured shoulder
Broken leg

Suffocated ; fatul

Overcome by gas

|in stopes.

Killed by full of rock

Firing u charge, and did
not attempt to leave
the spot.

Wedging down roof,
when a piece fell and
toppled on to his leg.

Undermining fuce, and
part came on him.

Struck by piece of sand-
stone, which fell from
roof.

Holing through, and ne-
glected to sprag the top
coul, which came down.

Fuiled to take shelter,and
was struck by flying
stone.

Fell down

house

in battery

| Moving stacked quartz,

some of which fell down
and injured the men.
Struck by a4 piece of ce-
ment dislodged from
face,
Shaft-sinking ; Thomas
neglected totake proper
precautions to test air
before going below, and
was overpowered ; Fox
attempted to rescue
Thomas, & also suffered.
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REPORTS OF THE COMMISSIONERS.

Mr. Commissioner Grover (Launceston) reports:—

In reporting on the mining industry on the Northern mining
fields for the last twelve months, I regret that my record must
be, as a rule, one of fluctuating prospects and barren results;
although there may be a few of better promise. The number
of promising discoveries, of the past, which, after a very limited
attempt at development, were abandoned, and also others which
vielded dividends for a limited period; but, when these ceased,
soon exhausted the patience and the purses of the owners, in
their still limited attempts at further development, and were
similarly abandoned, are still lying in neglect through the in-
surmountable obstacle to mining in Tasmania—the want of
available capital. The same paralysing conditions which
operate on the gold-mining interest of these fields is also opera-
tive in the iron region at Ilfracombe; and, were it not for the
existence of the great and flourishing gold mine at Beaconsfield,
the Tasmania, the mining industry of the Beaconsfield and
Lefroy districts might well be closed, until adequate outside
capital can be obtained. It is, however, some satisfaction to
be able to report that the Tasmania Mine at Beaconsfield not
only maintains the extent and value of its yield, but, as its de-
velopment proceeds, exhibits improving prospects. This mine
employs 580 men, and for the past twelve months has yielded
33,079 ozs. of retorted gold, value £126,632. Of the three
other mining operations worthy of mention on this field, the
two long-existing mines known as the Wonder and the
Moonlight, the owners of which have for very many years been
carrying on their abortive labour, have recently been amalga-
mated as one mine; and the owners are now, with their united
resources, and more effective operations, hopefully striving to,
at length, achieve success. This work employs 20 men. The
third mine is held by a Victorian company, who are actively
working on the west of the Tasmania in the hope of discovering
the continuation of the celebrated reef in that direction.
There are, also, a few prospecting operations in progress, em-
ploying two or three men each. The asbestos enterprise,
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which, at its inception, some two years ago, by the Australasian
Asbestos Company, gave rise to such high expectations, is at
present inoperative. The great obstacle to its success was the
want of a market for its product, nor is there a sufficient local
demand, notwithstanding the pronounced success of the experi-
ments in Melbourne last year, which proved its eficacy as a
fire-resisting appliance for wooden structures.

The cloud of depression which has for a length of time over-
shadowed Lefroy continues, without any reliable promise of its
being dispelled.  The hopes of those who are interested in the
future of Lefroy are now centred in the operations of the New
Pinafore Mine, which, with the aid of the grant from the
Parliamentary vote for encouragement of deep mining, have
been devoted to prospecting at their 1200-feet level ; but, up to
the present, without success. Some excitement was caused
a few months ago by the discovery, by a prospector,
of payable quartz in the old workings of an abandoned
mine in the neighbourhood of the once-prolific Volunteer
reef. The prospector having obtained a lease of the
ground, he, with the aid of two youths, his sons,
has realised gold to the amount of several hundreds of pounds;
but the later prospects do not maintaiu their earlier promise.
Nevertheless, in the ordinary conditions of quartz reefs at Le-
froy, the yield may recover, and the old abandoned mine may
(like the Volunteer and others on the same field) become a valu-
able possession, to the limited depth of 300 or 400 feet. The
only other mine of any promise at Lefroy is situate on a reef
contiguous to the Pinafore, known as the White Pinafore,
which gave very valuable prospects a year ago, and is still being
vigorously developed.  The party of three men who came
from Queensland for the purpose, about three years ago, are
still realising payable results from chemical treatment of the
fine gold in the sand tailings. which had been accumulating
for many years in Sludge Creek, from the crushings of many
mines a few miles distant.  This operation occupies six men,
and the yield of gold, as nearly as can be estimated, has been
about 300 ounces for the year.

The old surface alluvial gold-field of Lisle continues to
occupy the principal labours of about 40 men, who are,
for the most part, very limited landholders in the
neighbourhood, but who also engage in alluvial gold-dig-
ging. This goldfield, however, is about to become the scene of
an experiment in dredging on the depressed and humid locali-
ties, on the system adopted in New Zealand. Over two years
ago, two companies were formed to engage in this enterprise,
and they took up a quantity of land for the purpose.  One of
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these at once proceeded to prepare the necessary machinery
and appliances, but was, after a time, delayed by the universal
impediment to Tasmanian mining enterprlve—sedlmty of
eapital. But the company now has all the necessary appliances
completed and deposited on the ground, and it is expected that
actual dredging operations will commence within about four-
teen days.

The neighbouring goldfield of Golconda is confined to
quartz prospecting.  Within the past few months trial
crushings have been made by several prospectors and lease-
holders, amounting to about 160 tons, the yield of which
averaged half an ounce per ton, which affords sufficient en-
couragement to perseverance. There are only 14 men engaged
on this field.

At Middlesex Plains, Bell Mount, and Upper Forth River,
the only mines now in operation are the tin mine
known as ¢ Shepherd and Murphy's Claim,” which contains
also a percentage of bismuth and wolfram, and the Devon
Silver, or Galena, Mine. The former employs 12 men, and
during the last few months yielded, from 200 tons of quartz.
five tons of complex tin ore. The latter mine, during the same
period, has yielded 21 tons of galena. valued at £13 per ton.
‘This product has to be conveyed along 67 miles of principally
bush road to Railton, 15 miles from the shipping port, and of
this 67 miles for 17 miles the ore has to be conveyed on pack-
horses, the cost of transport being £5 per ton. It is much to be
regretted that the discoveries in this very mineral-bearing re-
gion are so few as to preclude the construction of means of trans-
port, without which its development must be the work of gener-
ations in the future. At this portion of the Middlesex countrya
somewhat strong association was formed Jast year, to engage in
hydraulic sluicing for gold. The necessary water had to be
conveyed by a race for many miles, and up to within a few
meonths ago, they had accomplished 300 chains of the race, and
30 chains of tail-race. It is expected that sluicing will be
in active operation in about a month.

The dredging enterprise on the Whyte River. a few miles
from Corinna, on the Pieman, is at length in full operation.
‘The machine raises 100 tons an hour from the river bottom.
Although there has not yet been a cleaning-up, imperfect trials
have revealed a quantity of coarse gold; and the prospects of
the undertaking are said to be most promising; and the first
cleaning-up is looked forward to with great interest. The
‘Whyte River will, in all probability, be the scene of several such
enterprises.
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Mr. Commissioner O'ReiLLy (Scottsdale) reports:—

I have the honour to submit my report for the year ending
30th June, 1901, upon the state of mining in the North-Eastern
Mining District.

GoLp.

There has been much depression in the state of gold-mining
in this district during the past year, especially at Mount Vie-
toria and New River, caused principally through the Ringa-
reoma Gold-Mining Company having ceased to carry on mining
operations since their battery, with mining and electric plant,
was burnt, during the latter part of last year. It is expected
that English capital will be found to mine this company’s leases,
which, if brought about, will cause a revival of mining at this
place.  There are a few small claims being mined, and one
having machinery or a battery erected; on others, prospecting
work is being done.

At Warrentinna, the “ Bayley’s Leases” Mine has been
opened up by a drive put in about 300 feet in poor country,
and a reef exhibited of payable size. A ten-head battery is
now being erected, and it is expected that crushing will be com-
menced in a few months. There are a few other claims being
prospected in this locality, but the want of sufficient capital to
test the ground to a good depth retards the progress of this
field.

At Waterhouse, prospecting operations have been .carried on
for some time on the old Southern Cross Claim, but, as yet,
nothing has been done towards commencing to work the mine.

During the year ending 30th June last, 935 ozs. gold have
been won from quartz, the amount of alluvial gold won for the
same period being 295 ozs.; average number of men employed
at the former being 37, and at the latter eight.

Tin.

In the vicinity of Ringarooma, there are several miners
claims being worked, which yield satisfactory returns.  The
old “ Nugget ” 1ease, now held by Mr. F. W. Krushka, and
which contains tin lodes, is now being mined by him. A ten-
head battery has been erected, worked by a 16-horse-power
engine, for crushing the lode. Up to the end of June, 300 tons
of stone had been crushed. Considering the saving appliances
provided for treating the crushed ore, the returns are looked
vpon as being satisfactory. There is, also, a lease held by him
(Mr. Krushka) at Tin Pot Creek, on which he is expending a
considerable sum of money in driving a tunnel and other pros-
pecting work in connection with a lode found upon it.  So far.
the prospects are very encouraging.
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In the Branxholm locality, the Arba Company has com-
pleted the erection of a large sand-pump, or hetter known as a
suction dredge, by which the wash-dirt in the mine is removed
or elevated from a low to a high level for treatment ; with this
there is a hauling plant at work also. The old workings have
been unwatered, and the old faces are now being worked, from
which it is expected to maintain a steady output of tin ore.
There has been, alzo, a considerable quantity of overburden re-
moved during the past year.

A very large amount of activity has been exhibited on the
principal mining claims at Derby in providing mining plant
and the construction of necessary preliminary development
work. The Briseiz Company’s water-race from the upper part
of the Ringarooma River is now in course of construction. A
large number of men are employed on the work, besides three
gawmills engaged in cutting timber for flumes, &c., for it, and
& foundry has been temporarily established at Scottsdale for
the making of pipes for syphons in this race. About 60 men
are emploved on the mine, but the shortage of water supply
has largely retarded the production of tin ore. A new high-
level race from the Cascade River has been constructed con-
jointly by this company with the New Brothers” Home No. 1
Company, which will afford about 100 feet more pressure than
the old one, for hydraulic purposes, on their respective mines.

On the Ringarcomé Tin Mines, Limited, claim, much solid
progress has been made, and careful and skilful management
exhibited.  This company was floated in Scotland, in July,
1900, with a capital of £50,000, to mine the leases formerly
known as the North Brothers’ Home and Triangle Companies,
which they purchased from the former lessees; with these
leases has also been acquired from them their leasehold right
to mine 242 acres of the adjoining freehold property of Mr. T.
Beswick, which is considered to be intersected by the rich deep
lead of alluvial tin ore in continuation through the leases from
the former lease of the Krushka Bros. There is, therefore, an
immense area of rich tin deposit to be mined on this company’s
leases. For providing an unfailing water supply for mining
operations, a very powerful pumping plant has been erected,
consisting of four Babcock and Wilcox water-tube beilers and
four pumps of the compound duplex type, each of which pumps
is capable of discharging 60,000 gallons per hour, at a pressure
equal to a head of 360 feef, the water being taken from the
Ringarooma River. The plant started work with one pump
recently, and has proved entirely successful.  The water 1s
pumped to a nozzle 100 feet above the level of the river,
through which it discharges with great force on to the face of
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the mine. So far, only development work has been done on
the mine by the present company; 150,000 cubic yards of ba-
salt overburden has been removed, in about six months, by
means, chiefly, of a nozzle supplied by the company’s Main
Creek race. The former supply will now be used to still
further remove the overburden, thus enabling the company to
open faces in the richest portions of their mine, when it is ex-
pected that an output of five tons per week will eventually be
obtained. = The prospects of this mine are considered very
good.

During several months of the past year but little has been
-done on the New Brothers’ Home No. 1 Company’s Mine, but re-
cently mining operations have been resumed with much energy,
and 30 men are now employed. The basaltic overburden is
being removed by a system called “dry stripping,” the stuff
being conveyed in a trolly over a tramline, and deposited on a
dumping-ground on the lease. There are 200,000 cubic yards
to be removed by this method, which will occupy, it is esti-
mated, nine or ten months, to accomplish, after which sluicing
operations will be commenced for winning tin ore. It is to be
hoped that this system of removing the overburden will prove
economical and satisfactory, as it will so much lessen the
guantity of material that would otherwise, by hydraulic
miethods, be discharged into the Ringarooma River.  Where
dumping-ground is available, lessees shonld adopt this system,
especially during the summer months, or dry seasons, so as to
obviate, as far as possible, the blocking of the river by dis
charging large quantites of stuff into it.

There are a few small claims held in the country along the
Cascade River, extending back from Derby several miles, which
are producing satisfactory returns of tin ore.

There is a marked improvement in the condition of the town
-of Derby. Additional accommodation of a better class has been
provided by the erection of new buildings for that purpose.
New buildings for business establishments, as also cottage resi-
dences, have also been constructed, and the place has now a
prosperous and progressive appearance.

In the vicinity of Moorina, Frome, and Weld rivers, the de-
velopment of the mines there is carried on with much industry.
and, on the whole, the returns have been satisfactory. A good
deal of preparatory work has been done in connection with a
few of the large claims, in the way of cutting water-races, &c.

The Moorina Hydraulic Company have in use on their mine
a Wilberforce pump, driven by steam power, which pumps the
wash-dirt, in an efficient and convenient manner, to a higher
elevation for treatment. It appears to do its work remark-
ably well.  Seven men are employed on this claim.
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Mining operations on the Pioneer Tin-Mining Company’s
leases at Bradshaw’s Creek are carried on with much energy,
under very competent and careful management, and with a con-
siderable amount of success, considering the limited appliances
hitherto provided.

The new water supply works from the Frome River have
been completed in a substantial and satisfactory manner, after
a considerable outlay of capital, and afford a good supply of
water to the mine, enabling one large hydraulic elevator to be
worked, as also supplying the pumping plant used in elevating
the wash-dirt. A new powerful plant is now in course of erec-
tion on a very large punt, which rests on the bottom of the
mine, but which, by watering the mine to a sufficient depth,
can be conveniently moved to such positions ag may be required
for its use, which will afford sufficient power and capacity to
elevate very large quantities of tin-bearing stuff from the lowest
depths of deposit to the surface for treatment in an efficient
and economical manner. With the present appliances, about
ten or twelve tons of tin ore can be won each month ; but, when
the new machinery is brought into use, it is estimated that there
will be an output of thirty tons per month. The ground com-
prised in the company’s leases has been thoroughly prospected
with boring-rods, and estimates made of the yield of tin from
each cubic yard of stuff. The returns from the portions of
ground thus tested, and already mined, have very fully realised
the estimates obtained in this way. The tin-bearing ground
has been proved to extend in payable quantities over a large
area of the leases, and it is estimated that it will take very
many years, with full mining operations carried on, before the
ground becomes exhausted.

Tin-dredging operations are carried on by the Ringarooma
Tin-Dredging Company in the locality of South Mount
Cameron. It appears to me that the dredge used is not suffi-
ciently powerful to treat a sufficient quantity of low-grade
stuff per hour to produce remunerative returns. However,
when the richer portions of the lease are entered upon by the
dredge, I have no doubt that the yields will be satisfactory.

There is not anything of any mmportance to refer to as re-
gards the claims at Wyniford River. Mining operations there
are being carried on in a steady and satisfactory manner, and
the returns are up to expeactations.

In the Mount Cameron and Gladstone localities, the state of
mining has been much depressed, largely through the shortage
in the supply of water on those claims situate on the southern
side of the Ringarooma, and elsewhere, that cannot be supplied
by the Mount Cameron Water-race.
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The unprecedented dry winter months experienced have re-
tarded mining operations very much. A deep deposit of tin
ore has been struck in mining the old *“ Scotia " claim, which,
if proved to form part of a continuous lead, will do much to
remove the depression from the locality. A water supply pro-
vided on the southern side of the Ringarooma River wouta
enable a considerable area of stanniferous country around the
slopes of Mount Cameron, and on towards Ringarooma Port, to
be profitably mined, and would give a fresh impetus to mining
in this part of the district.

The mineral lands in the vicinity of Mount Horror and
Boobyalla River have attracted some attention, and several
leases and water-rights have been taken up there, and prepara-
tory work done. I understand that a Wilberforce mining
pump and plant is about to be provided by a company to mine
the river flats on these leases.

During the year ending 30th June, 683 tons of tin ore
have been raised and forwarded from this district, the average
number of men employed being about 400 Europeans and 150
Chinese.  Considering the very dry periods experienced, with
consequent shortage in the supply of water, and also that the
large claims, with but one or two exceptions, have not con-
tributed any part of this output, the yield, on the whole,
appears to me very satisfactory.

Many miners who held land under miners’ rights and miners’
claims have abandoned mining such, and accepted remunera-
tive employment on the large claims, and also on the works of
construction on the Briseis Company’s water-race.

The state of mining in this district appears to be passing
from the system of the working of the shallow alluvial deposits,
which were mined at but small cost, and which are now he-
coming exhausted, to the mining of deep ground, and also tin
lodes, which require a considerable amount of capital to pro-
vide an adequate supply of water, and also machinery, to carry
out successful development. Nobthing has hitherto heen done
to ascertain, by boring operations or otherwise, the extent or
value of the deep leads of tin ore which, no doubt, intersect the
district, in continuation from such deep leads as at the Arba
Mine, Brothers’ Home, Moorina, Pioneer, and other places; nor
has any substantial effort heen made to test, at a good depth.
the tin lodes found in the Upper Cascade Range country, or
other parts of the district, from which it may be reasonably
concluded that the alluvial deposits in the lower levels were
shed.  There is no doubt, apparently, a wide and encouraging
fleld exists here for the legitimate investment of capital in de-
veloping its latent resources, and I anticipate that a few
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years will bring about a marked advance in this direction,
and that experience and skidl will remove the difficulties
yield profitable returns if mined by dredging appliances suffi-
ciently powerful to treat large quantities of stufi, and I have
no doubt that, with a little more experience gained in this (to
this district) new method of mining, that large areas of land
will be worked in the near future. The shortage of water supply
has been much felt, especially in connection with mining deep
deposits, but this could be largely overcome by the construction
of large reservoirs for storage purposes, and for which the
country affords an abundant supply of suitable sites, where
such could be constructed at a moderate cost. On the whole,
taking into consideration the many disadvantages and difficul-
ties experienced, I consider that the state of the mining indus-
tfy in this district is very sabisfactory, and that during the
coming twelve months there will be a very substantial increase
in the ouput of tin ore from the mines.

Mr. Commissioner Dawson (St. Helens) reports: —

I have the honour to forward you my Annual Report, ending
June, 1901, of the mining industry of the Eastern District.

Tix.

For three years we have had very dry seasons; consequently,
the whole of the mines have been short of water most of the
year, which, of course, has lessened the output of tin ore.  The
Anchor, and other companies, have expended large sums of
money by the construction of waterraces. Several of these
are now well forward. The conserving of water in this district
is very difficult, and, unless an intake can be had from one of
the rivers, the supply is very uncertain. I am certain that, for
the last 24 years, we have not had such a dry time.

At the present time, nearly the whole of the working miners
are stacking their wash-dirt, waiting for rain.  The shortage
in the yield of tin ore for the year is simply caused by the waunt
of water throughout the whole of the district.

GoLp.

At Mathinna, there are some new finds, which are now being
developed ; others have stopped work for the want of funds.
8till, gold-mining is on the up grade.

At Mangana, and in the vicinity of Fingal, several new finds
are being actively prospected, with satisfactory results. With-
out being sanguine, I am of opinion that Managna will come to
the fore before long.



lzxx

Coar.
This industry is going steadily on, the quality of the coal
being about the same at both the mines, and the demand for
the coal is, I am informed, satisfactory.

Mr. Commissioner FoweLr (Strahan) reports:—

I have the honour to forward to you my Report on the
mining industry in the southern portion of the Western Mining
District, for the year ending 30th June, 1901,

The depresison felt also in other parts has seriously affected
this district, and very little progress has been made in direct
mining.  The inaccessibility of the majority of the mining
properties, and the late inclement season, have also retarded
progress.

The mines still working, and which deserve especial mention,
are the Jukes Proprietary, Jukes Consols, and the Darwin Pro-
prietary.

The North Mount Lyell Company has completed its rail-
way, and is now pushing forward its works at the smelting
site, which is, in every respect, a suitable one. ~ One hundred
men are employed in carrying out this work.

At Kelly Basin, both the sawmill and brick works are fully.
employed, and about 150 men are engaged there,

During the year, a company, named ‘ The Farm Cove Coal
Mining Company,” has taken up leases for coal, and done a
considerable amount of prospecting, with, so far, encourag'ng
results. A hand-boring machine has been used. At 210 feet
a seam of coal was passed through about 2ft. 6in. in thickness.
and assaying 67 per cent. fixed carbon. A depth of 315 feet
has been reached, the bore having passed through sandstone,
shale, and, at the lowest depth, fire-clay, also, small seams of
coal. To give this property a thorough test, the diamond-drill
is required, and the company is prepared to work it, if it could
be obtained.

The Birthday Company section, on the Ocean Beach, berween
Point Hibbs and Cape Sorell, has, during the past year, been
prospected vigorously, and with such good results that there
1s every prospect of a company shortly being floated.

On the southern end of Macquarie Harbour, and on the
western shore, ashestos has been discovered. A trial is being
made to utilise it for the purpose of manufacturing bricks.
Should it prove a success, it will largely benefit the mining in-
terest on the West Coast, as, at the present time, these articles
have to be imported from Europe.
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In conclusion, I can, with confidence, state that mining on
the West Coast is steadily progressing. The mines now at
work are self-supporting, and speculation has died out.

Mr. Commissioner Harr (Zeehan) reports: —

Towards the end of the year 1900, the average monthly out-
put of silver-lead ore from the mines had increased very much
over the average for the earlier portion of the year; but it fell
considerably in the early part of 1901, owing, principally, to
one or two of the mining companies having worked out the
easily-obtained ore deposits, and not having the capital to
systematically explore and develop their mines at a depth from
the surface, being compelled, therefore, either to close down
their mines, or have recourse to the somewhat unsatisfactory
method of lesting portions on tribute. These causes, however,
will probably have only a temporary effect on the production
of the field. The export already shows signs of increase, and I
anticipate will soon exceed what it was at the end of 1900.
This will result from several mines, which, known for some
years, and believed to be payable, are only just now having
active mining operations begun to make them productive.

The Western Mine, for some time the most productive on the
field, has, since starting, some nine years ago, raised 37,000
tons of ore, containing, by asasy, 3,699,344 ozs. of silver and
19,717 tons of lead, the net value of which, at the mine, was
£466,660; £102,000 has been paid in dividends. The output
during the twelve months ending 31st March, 1901, was 2892
tons of ore, containing 242,405 ozs. of silver, 1498 tons of lead—
a falling-off on the previous year’s production. The mine is fully
equipped with up-to-date machinery, and employs over 200
men. There has latterly been an improvement in the stopes of
the mine, and the output for next year may come up to pre-
vious years’ productions.

At the Western Consolidated, the principal work done has
been the sinking of No. 5 shaft. A small quantity of ore was
sent away from the mine, and some taken out was stacked on
the surface.  About 24 men are employed.

At the Queen Mine a number of tributors are at work. Some
of them are doing well. The mine has been on tribute the
whole year, an average of about 68 men being employed.
During the last half of the year 480 tons of ore have been raised,
the net value of which was about £3000.

The Oonah Company ceased work during the year, and has
since let portions of the mine on tribute. From the stannite
lode regular parcels of ore are being won. Tenders hawve

G
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been invited from miners willing to take the main shaft on
tribute, but, so far, without success.

A number of small tribute parties are working on the Queen
Extended, some of whom are doing fairly well.

Regular work has gone on at the Montana Mine throughout
the year. The total output of ore for the twelve months was
3847 tons, of a gross value of £78,860. The average assay
value was—silver, 89-427 ozs. per ton; and lead, 63-734 per
cent. per ton—the total silver contents being 344,027 ozs., and
lead 245,188 units. The company consists of 80,000 shares, ali
paid up to £1, and the dividends paid up to date amount to
£65,622. The total output of ore from the mine up to the
end of June was 19,812 tons. The average number of men
employed during the year has been 180. During the year the
company has expended on the mine a sum of £35,987, divided
as follows:—Wages, £24,415; machinery and plant. £2860 :
other mining requisites, £9712.

The output of ore from the Mount Zechan (Tasmania) Mine
for the twelve months was 4042 tons, of a gross value of £74,806.
Of this, the company won 2653 tons, of the value of £57,938, and
tributors won 1389 tons, of the value of £16,868. The com-
pany expended during the year the sum of £22 475, distributed
as follows:—Wages, £15,122; machinery and plant, £2114;
and other mining requisites, £5239. This does not include the
expenditure of tributors, of whom there has been an average
of about 38 at work during the year. The company has em-
ployed an average of about 130 men.

The Silver King Company has re-erected on its mine the
machinery and plant formerly on the McKimmie section at
Dundas, and again have started work underground at the main
shaft. The South King tributors have erected concentrators
for treating their seconds.  They have taken the Silver Bell
section on tribute, and have during the year maintained an
enterprising and progressive policy in the exploration and de-
velopment of their section. The output for the year from
the King section was 2243 touns of ore, which was sold locally,
and realised £24,468; most of it came from the South King
tribute.

Work has been continued during the year at the Colonel
North Mine, and small quantities of ore raised and sent away.
The concentrators have been overhaunled, and put in thorough
working order. At a cost of about £500, their capacity has
been increased 90 per cent., without any inerease in the labour
of running.  The effect will be to reduce the cost of treatment
by about one-half, besides saving a large percentage of mineral
that formerly was carried off with the tailings. There are
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many sections on which small tribute parties are at work.
They meet with varying success, and, of course, add to the
mineral output of the district; but, except in one or two in-
stances, it seems more than doubtful if the system of their em-
ployment is beneficial to mining generally.

A good deal of attention is being paid to the Comstock dis-
tricb. The South Comstock Company has been floated, with
a substantial working capital, and work al the mine com-
menced. Until the Comstock tramway has been constructed,
the company will not employ many miners, but the necessary
surveys are being done, to ensure the speedy and systematic
development of the mine as soon as the tramway nears com-
pletion.  There are already several hundred tons of ore at
grass. The whole of the Comstock district. especially along
the route of the Government tramway, is being thoroughly
prospected by a number of small parties.

There are welcome signs of a revival of mining in the Dundas
district.  Many miners are prospecting over the different sec-
tions, with promising results, and several tribute parties have
had good returns from their claims. The Comet has continued
work throughout the year. and has produced in the last nine
months 996 tons of ore, which, on being sold to the local smelt-
ing company, realised £7238.

The section formerly held by the South Curtin-Davis Com-
pany has been taken up again, and is being worked under the
name of the Surprise Mine. Encouraging results have been
obtained from operations in the old tunnels. The property is
under offer for flotation in London. The Hecla-Curtin Mine
has also been taken up and explored, and efforts are being made
to obtain capital to work it. High returns have been had from
a iribute on the Curtin-Davis Mine. A winze has been sunk
on the lode for a distance of 25 feet. exposing 2 feet of first-class
Fahl ore. A drive on the course of the lode shows it opening
out to a width of 3 feet.

The Fahl-Ore Mine has been closed down. During the year
ending 31st March last, the company sold ahout 90 tons of ore,
which realised about £400. One parcel of 6 tons 15 cwts. of
firsts assayed 1581 ozs. silver and 7-95 per cent. of copper, and
realised £105 net.

The Ring Valley Company has been recently floated, with a
good working capital, and mining has been resumed on the sec-
tion.

The Hercules Company has begun to actively develop its
mine, and miake it productive.  During the ha,lf}ear ending
30th June, 2184 tons of ore were sent away to Dapto Smelting
Works, and realised £8341 net. An agreement has been made
with the Smelting Company at Dapto, by which 10,000 tons of
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gossan ore and an equal quantity of sulphide ore are to be sup-
plied to the Smelting Company. Arrangements are being
made to erect a drying plant, and, when that is completed, de-
liveries will probably be made at the rate of 200 or 300 tons
weekly. It is likely that an arrangement will be come to be-
tween the Hercules Company and the Tasmanian Sulphide
Smelting Company for the erection, by the latter, in the vicinity
of the mine, of works of the Ellerhsusén zinc-lead patented
process, in order to treat the large quantities of sulphide ores
contained in the mine.

The Mount Reid Company has continued development work
at its mine, and has made, throughout the year, regular
deliveries of ore to the Tasmanian Smelting Company. On
31st December, the company had broken and stacked at the
mine 14,647 tons of ore. The ore won to that date totalled
21,530 tons, of which 6541 had been delivered to the Zeechan
Smelters. For the quarter ending 31st March, 1901, 734 tons
of ore, containing 2904 ozs. gold, 16,210 ozs. silver, 93 tons of
lead, 5% tons of copper, and 186 tons of zinc. were delivered to
the Tasmanian Smelting Company, the net value of which, ab
the mine, was £4800.

Scarcely any mining work is being done in the Rosebery dis-
trict. The Tasmanian Copper Company is still awaiting results
of experiments in treatment of its low-grade ores. The Butter-
field process is now spoken of most hopefully, and it is not im-
probable that that treatment will be adopted, and active work
begun, at the mine within a short time.

Tin.

The Federation Tin-Mining Company at Heemskirk has con-
tinued work through the year. Up to the end of March, 720
tons of lode-stuff had been treated at the company’s battery,
giving a return of £783. For the last quarter of the year about
five tons of tin were exported.

A parcel of five tons of tin ore was sent to Melbourne for
treatment from the Renison Bell Mine at Dundas, and resulted
satisfactorily.  There is a number of miners prospecting for
tin on adjacent sections, and also sluicing in the creeks at North
Dundas.

With the exception of a few months, while the patented
Huntingdon and Heberlein process of roasting sulphide ores
was being installed in its works, the Tasmanian Smelting
Company has continued smelting during the year. The new
process has been very successful, and has very much facilitated
the treatment of sulphide oves of the class produced in the dis-
trict.
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Mr. Commissioner Ginmore (Queenstown) reports:—

Lyell Duwvision Western Mining District.—The last year can-
not be said to have been altogether a prosperous one for this
part of the district, but, though the fact is undeniable, there
is no reason for thinking that the depression is permanent, but
rather one of those downs which have occasionally been the lot
of even the most productive of fields; and the near future will,
in all probability, show that there is a copper lining to the
cloud. The construction of smelters at Crotty for the North
Lyell Company must, of necessity, give an impetus, and they
propose, not only smelting ore, but manufacturing copper-
plate, wire, explosives, &c., which will of a surety bring a return
of prosperity. The Mount Lyell Company, popularly known
as ‘“ The Big Mine,” has, during the past year, purchased the
Royal Tharsis propertv. for the purpose of inereasing its re-
serves of ore-bearing flux. The South Tharsis and Royal
Tharsis can easily be worked together, and a quantity of fair-
grade ore obtained. Towards the end of 1900, at the No. 5
level, the main body of ore became richer, and this part has
been stoped ever since. The most important work going on is
the sinking of a main shaft. This work was started simul-
taneously from Nos. b and 7 levels, the distance between the
two levels being 142 feet. From No. 5 level, a depth of 100
feet: has been attained, leaving about 42 feet to go to get
through to No. 7 level.  From No. 7 level the process of sink-
ing has not been so rapid, as the country was harder; however,
a depth of over 50 feet has been reached. ~ When a depth of
100 feet is reached below No. 7 level, it is intended to open out,
and drive for the rich ore-body. Nos. 5, 6, and 7 levels are
lighted with electricity. The number of men constantly em-
ployed has not been quite as large as last year, but that, under
all the circumstances, is not surprising. At the present time,
only 17 out of about 40 miners are at work. To the courtesy of
the general manager, Mr. Sticht, I am indebted for the follow-
ing information as regards the amount and value of metal won
during the year ending 30th June last:—

Grold, fine, Silver, fine,
ozs,  Approximate value. ozs, Approximate value,
£ £

23,446 99,645 630,902 77,441

Copper.
tons, Approximate value.
£

9269 703,900
or a total value of £880,986.
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The North Lyell Mwme produces about 1300 tons of ore per
week, some two-thirds of which is sent to the Mount Liyell
Smelters, the balance being shipped to Germany and elsewhere,
for treatment. This mine is certainly nearing the dividend-
paying stage, which will benefit not only the particular dis-
trict, but all and sundry. This property contains no less
than four bodies of ore, all payable, and all of 5 more or less
high grade. The railway connecting the part of Keily Basin,
or Pillinger, with the mine has now been handed over by the
contractors to the company, and made much use of by them
for pushing on their works. The carriage of timber used to be
a very heavy item, but now it is delivered at Linda by the rail-
way, and then sent on to the mine, by process of the agrial rope-
way and tramway. The horsetrucks have been dome away
with to the Mount Lyell haulage. and heavier rails having been
laid, an engine can now run the entire distance.  During the
past year the company has sent about 25,000 tons to the Mount
Lyell Smelters, valued at £123,000, and shipped. from Pillinger,
12,000 tons, valued at £135,000.

The Lyell Tnarsis Mine has produced for the last six
months some 7666 tons, with an average of 4°63 per cent.
copper. Mr. W. H. Vale is now manager of the
mine, and his principal work for some time has been
to get rid of the overburden caused by the fall last year.
It was thought that the good ore had heen lost at the 100-feet
level of the main shaft, but recent work proves that it con-
tinues, and is of very even grade. A diamond-drill has been
obtained to further prove the mine at a depth, and this is now
being used to bore from the 10U-feet level to reach the footwall
at a depth of about 200 feet. For many months past the daily
output of ore to the smelters has been from 60 to 70 tous,
averaging 4'63 per cent. of copper.  This mine is self-support-
ing, which is the next best thing to dividend-paying.  The
latter is a consummation devoutly to be wished, and by no
means impossible.  The amount received in payment for the
ore for the last six months 1s about £10,000.

The Mount Lyell Blocks Mine is second mine of the field for
the quality of its ore, and has been steadily working
and improving during the year; for quantity of out-
put, it stands fourth on the list. For the last six
months its output has been 7500 tons, but the average
wag 8 to8) per cent. copper, which speaks volumes for
the quality. This mine is undoubtedly one of the best on the
field ; not to speak of minor developments, it has a fine body
of rich ore, and an immense body of gossan, rich in native
copper. The main ore-body shows a width of over 90 feet in



Ixxxvii

the bottom. This company recently purchased the winding-
plant from the Volunteer Gold Mine, Lefroy. The shaft has
been sunk to a depth of 455 feet. A bench has been opened in
the huge deposit of gossan clays, which contain native copper.
The main ore-body of this mine is probably a continuation of
the eastern ore-body of the North Lyell, as that body is closs
to the boundary of the two mines. The prospects of this mine
are certainly bright, and will help to brighten the field.

The Queen River dredging plant near Lynchford is now in
full operation, but, so far, the success which the plucky pro-
moters of the undertaking deserve has not attended their
efforts. Though every care was taken to select the most suit-
able place for starting the dredge, the fates were unpropitious,
and a hard bar was struck which greatly upset matters. The
machinery seems to work well, and gold there is in the river.
The directors seem hopeful of ultimate success.

There is a future before the Mount Lyell Comstock when the
branch railway is run into it to provide an outlet, and the dif-
ference of opinion as to route settled. The mine is thoroughly
opened up, and some of its ore goes as high as 12 per cent.
Benches can he started without removing overburden, and,
owing to the steepness of the country, the facilities for mining
are very great.

Other mines which have been slowly but surely developed
during the past year, are the Crown Lyell and South Mount
Lyell, but both are at present closed down.  The South Lyell
was about to receive Government assistance, and the reason
of their shutting down does not seem very clear. The North
Lyell Consolidated have lately struck a formation which is con-
gidered to be a continuation of the Tharsis line of ore. A shaft
is being sunk, with the intention of opening out at the 50-feet
level.

On the Western Tharsis good prospecting work has been con-
tinuous during the year, and the energetic manager. Mr. H.
Buchanan, has faith in the future of the property, and in the
worlk he has done he has thoroughly prepared for greater things.

The Prince Lyell is at present shut down. The legal man-
agement does not appear to be what it should, and the hands
of the mine manager, who is a thoroughly capable man, are
tied.

The North Crown Lyell has some good ore in the upper level,
and is also under the able direction of Mr. T. W. Roberts, of
the Prince Lyell.

The Tasman Lyell is now in the hands of a London com-
pany, and is under the management of Mr. John Ryan, but
the work is mostly of a prospecting character.



Ixxxviii

The Lyell Reserve, though an immense property, and in the
hands of a London company, seems, Micawher-like, to be wait-
ing for something to turn up.

Good things may be expected in the future from the Greaf
South Lyell, North Prince Lyell, and Tasman Crown Lyell Ex-
tended. The latter especially, from all appearances, is a
coming mine. It is situated near the Comstock Mine, some
little time back a solid lode of galena & feet thick, ,hsaying
200zs. of silver and 4-5 per cent. lead per ton.

In conclusion, although the last year has not been too pros-
perous, and depresison ig still felt, nevertheless, indications are
such as to afford a more than reasonable hope that, in the near
future, the mines, worked in a manner combining prudence
and progress, will bring about renewed prosperity.

Mr. Registrar FipLer {Waratah) reports:—

I have the honour to Report on the mining industry in the
Waratah division for the past year, as follows : —

The Mount Bischoff Mine still maintains its usual output of
120 tons per month, and has the appearance of continuing to
do so for many years. No new developments on the mine.

The West Bischoff has almost completed the erection of
machinery, which will consist of a cup mill and Wilfley tables,
which will enable the management to mainbain a regular out-
put. A new tunnnel has been driven some distance, which
will be connected by a rise to No. 4 tunnel. Tramway from
the mine to the mill has been thoroughly repaired. Active
operations are expected to commence in about a month.

Magnet Stlver Mine—Active work on the mine has been sus-
pended for the present. The energies of the engineer-in-charge
are entirely devoted to the pushing on of the construction of
the tramline from the Emu Bay Railway, near Waratah, to
the mine. Hoppers are being constructed for the reception
of ore and the ready filling of trucks. The earthworks on the
tramline are completed to about the seventh mile; laying of
rails is about to begin.

Godkwm Silver Mine.—The Godkm Company is putting in
a tunnel at as low a level as possible, for the purpose of opening
up the mine, and is saving the cost of pumping machinery.

Confidence Mine.—No work is being done on this property at
present. The present holders are negotiating with a Sydney
firm, with a view of finding capital for opening up the mine.

Ten-Mie P.A.—A party of five men have this section on
tribute, and, besides doing dead-work, have won 30 bags of tin
of first-class grade during the last six weeks.
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At a mine known as the Discoverer, Messrs. W. K. Bell and
L. J. Bmith are doing a large amount of prospecting work, with
fair prospects of success.

Long Plains.—The sections having been lately surveyed.
there is every prospect of work being resumed shortly.

Specimen Reef.-—A fair amount of prospecting work has
been done on this mine during the past year: at presenl il is
shut aown.

Rocky River Mine.—-"This mine has been idle for some time
One of the principal shareholders havingvisited the mine lately.
it is believed that active work will be begun again shortly.
The Consolidated Rocky River sections, south of the Rocky
River Mine, are being vigorously prospected by Mr. John
Templar, with excellent prospects of copper. associated with
gold and other minerals.

Whyte River Dredge.—After considerable trouble, the
dredge has been flioated down to the starting-point. Captain
Taylor, who is in charge, has stated that the dredge is working
well.

At Luey Spur, Townsend and party are sluicing for gold, with
every prospect of success. Operations at Stanley River are
suspended for the present. :

Mount Farrell—At the North Mount Farrell and Macintosh
Mines, active work has been suspended for the present. Both
mines have good prospects, the North Mount Farrell having
sent away a large quantity of ore.  No work has been done on
the tramline to connect this mine with the Emu Bay Railway.

The Murchison Mine is zending away ore of high grade. A
large amount of work has been done on this mine by tunnelling
and drives.

Tracks have been completed from Waratah to Mount Ram-
say, round Parson’s Hood, to the Stanley tinfields, also from
Waratah to Mount Balfour, which will enable prospectors to
get inwo and examine this little-known country.  The district
is still progressing, and there is every prospect of it continuing
to do so.



DESCRIPTION OF THE ZEEHAN-MONTANA
CONCENTRATING PLANT.
By Joux Crazg, General Manager.

=

As a rule, the ores of metalliferous minerals are not found in
such a rich state as will permit of the mineral being at once
sent to the market. Consequently, it is necessary that some
system be adopted to get rid of worthless gangues and country-
rocks which form part of the mineral veins. or may become
mixed with the rich ores in the mining operations, thus increas-
ing in quality the metallic contents of the ore, and avoiding the
cost of freight on worthless rock to smelting furnaces, which
are fequently at long distances from the mine.

Active mining operations are at present being carried on
al the Zeehan-Montana Mine, of which I have had the honour
of being Manager during the past eight years, on nine distinet
lodes or veins, varying in size from two inches up to three feet
in width. These veins or lodes are being worked simultane-
ously, at four levels, each level being 100 feet below the one
above. The course of the veins varies from 30 degrees east of
north to 30 degrees west of north, and in their strike they pass
through various classes of country-rock, so that, while in one
part the walls of the lodes or veins may be of slate, in another
they may be of melaphyre, quartzite, or schist. The gangue
of the lodes also changes as frequently as the country-rock.
In parts of the mine quartz predominates as a lode gangue,
while in another part the lode is composed of slate, with small
veins of argentiferous galena intermixed ; while again, in other
parts, carbonate of iron composes the major part of the lode.
Sometimes, veins and branches of pure galena are found in the
carbonate of iron lodes, but often the galena found in these
lodes is finely disseminated through the gangue or carbonate
of iron in such a manner that without some system of reduc-
tion or concentration, it would be valueless.  Various other
minerals, such as zinc-blende and iron pyrites, are found in the
lodes, and of the two named, zinc-blende predominates.  As
the smelting people who are purchasers of our argentiferous
galena, have serious objections to zine in lead-ores, and do not
forget to exact heavy premiums from the seller when this
mineral is found in the lead-ores, the duty of the mine-owners
is to allow as little blende as possible to be sent away with the
marketable product.



The system adopted in mining the lodes is practically the
same, whether driving a drive or stoping. The country-rock is
first mined and disposed of; the lode is then broken down on
platforms, under which is spread a coarse canvas or sacking, so
that any small particles of ore which may fall through the joints
of the platform are recovered on the canvas. The lode-material
being broken down, is now hand-picked by the miners, who
select the clean galena from the inferior lode-stuff.  The clean
galena is sent to the surface and conveyed to the shed, and
broken into a convenient size, and bagged for export. The re-
maining portion, which is practically refuse, composed of in-
ferior lode-material, and containing quantities of country-rock
which have formed a portion of the lode-filling, and unavoid-
ably hecome mixed with the lode-material in the mining
operations, and cannot, without loss, be separated in the mine,
is sent to the surface and conveyed to the concentrating works,
where it is concentrated, the principle of which will be explain-
ed later on. The reader can very well imagine from the foregoing
that the material sent for concentrating is a very fair mixture of
mineral and rocks generally. This material is known as
second class ore, and 1s composed of the following : —quartzite,
schist, slate, melaphyre, quartz, carbonate of iron, iron pyrites,
zinc blende, and argentiferous galena. Rach of these contain
silver in more or less quantities, as instanced by numerous
assays made from time to time. The quartzite gives from
130 to 3 -2 ozs. silver per ton ; slate, when forming the walls of
the lode, from 2 to 3 ozs. ; carbonate of iron, from 1 -5 to 3 ozs. ;
zinc blende, 4 to 12-5 ozs; while each gives from a trace to
1-5 per cent. lead per ton. From numerous tests made from
time to time, T am of opinion that the silver contained in these
rocks is not in chemical combination with the lead, or, at least,
not in the form of sulphide of lead, and, consequently, the system
of concentration adopted is not calculated to recover these
units. - Our system is purely a silver-lead concentrating plant,
so that any silver or lead mot in the form of argentiferous
galena is actually lost; and any silver or lead that may be
associated with any of the rocks is also rejected as tailings,
hence, they go to build up the loss sustained by concentration.

The total output of the mine averages about 1500 tons of
lode-material per month, and, taking an average of our returns
for some years past, one twelfth of this will represent hand-
picked ore, while the remaining eleven-twelfths is second class
ore, and is subjected to concentration. The first class ore
averages about 100 ozs. silver and 63 *5 per cent. lead,
while the average assay value of the second class ore for the
past two years, gives 1271 ozs. silver and 720 per cent. lead



Xel

per ton; and zine, 5 per cent. The percentage of silver per
unit of lead is here shown as equal to 1-76 in the second class
ore, and 1-57 in the hand-picked ore, the difference being pro-
bably due to the silver contents of the rocks and zine. I have
shown that one twelfth of the output from the mine is actually
marketable, while the remaining eleven-twelfths, assaying 7-20
per cent. lead and 12'71 ozz. silver, is worth, in actual money
(taking present price of lead at £12 bs. per ton, and silver at
2s. 3d. per oz.), only £2 6s. 2d. per ton; and is thus unmarket-
able, and practically useless. Hence, the necessity of reducing
the bulk and increasing the value in order that some revenue
may be derived to assist in the profitable working of the mine.
However much may be said in favour of smelting low-grade
ores of the Zechan field or in any other field with similar gan-
gues, the fact must not be overlooked that first of all there
must be sufficient mineral contents to defray the cost of smelt-
ing charges, and reduction for losses in smelting.  If the con-
tents of the ore are not sufficient to cover this cost and leave
a further margin of profit over mining expenses, it would be
useless to subject the ore to the smelting process. It is not
the purpose of this paper to state that all oves, either auriferous
or argentiferous, require the same process of concentration.
On the contrary, the proper method of concentrating depends
entirely on the class of ore to be treated. Hence, the system
adapted to one class of ore may be entirely unsuited to another.
The ores of the Zeehan-Montana Mine are being mined below
the oxidised zome, and the particular system of concentrabion
adopted is calculated to deal with the carbonated and rocky
formations in which the argentiferous galena is found.

Concentrator.

The concentrating plant is situate about 230 feet from the
main hoisting shaft and connected therewith by an overhead
tramway, over which the ore is conveyed to an ore-bin attached
to the concentrating plant. The capacity of ore-bin is 90 tons,
the object being to keep a constant supply of ore for the steady
running of the plant. The plant, which was erected in 1897,
under the direct supervision of the writer, is erected on what is
commonly known as the terrace system, 4.e., in benches. The
total height from the floor on which the slime appliances are
erected to the floor on which the ore enters the building is.
40 ft., while the total length of building is 160 feet. The
ore, therefore, after entering the building, continues downward
through the various stages of breaking, crushing, and sizing,
until its final exit as a clean marketable product or valueless
tailings. The second and third products of the various jigs,
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&e., which require fine crushing before re-treatment, are elevated
to fine rolls, and again continue downward through the various
systems of classification, finally passing out as clean products
or tailings.

Water,

The water necessary for dressing purposes is pumped from the
mine and carried direct to a large tank situate near the ore-bin,
from which it is conveyed by a complete waler service of cast-
iron pipes, through the plant to the various machines.  After
having passed through the mill, it enters a large settling-pit
at the lower end of the mill, where it becomes clarified. In
the event of the water in the mine becoming less and the supply
insufficient for dressing purposes, this water is pumped back
and used over again, and in this way an ample supply is main-
tained. This system, however, has its drawbacks, and we are
now constructing a dam situated above the mill, the area of
which will be sufficient to allow proper settling and a continuous
supply direct.

The ore is fed direct from the ore-bin on to a grizzle or barred
screen, which is set at an angle of 50 degrees, and extends from
the doors of the ore-bin to the rock-breaker, a distance of 10
feet.  This grizzle is constructed of § inch by 2} inches iron
bars placed on edge, with distance pieces §-inch thick, placed
between the bars at intervals of 2 feet.  These are kept in
position by holts passed through the iron bars and distance
pieces, holding together the screen, which forms a grating. The
ore passing over bhis on its way to the rock-hreaker becomes
divided, the smalls up to {-inch diameter pass through the
grizzle and are caught in a V-shaped shoot lined with l-inch
steel plate, and carried downward, with the assistance of a
small stream of water, to No. 1 trommel, while the coarse ore
passes on to the rock-hreaker.

Rock-breaker.

The rock-breaker is one of May Bros., Gawler, S.A., and
is capable of crushing 7 tons per hour. Tt is set to breaki to
l-inch diamster. The ore thus broken falls on to a shaking-
table, inclining 1§ inches in 3 feet, and fitted with a perforated
plate -inch diameter. The fine ore passes through these
holes into the V-shaped shoot, becomes mixed with the fine ore
from the grizzle, and carried on to No. 1 trommel. The

“coarse ore which does not pass through the perforated plate is

deposited on a circular revolving picking table, where any stray
pieces of pure galena are picked out and bagged for export, and
the purely waste rock discarded, while the second class ore is
carried aiong by the revolving table to a shoot, where the table
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is automatically relieved of its contents, depositing them in the
shoot which conveys the ore to coarse rolls,

Rolls.

These rolls are of the Cornish type, are 24 inches diameter
by 14 inches across the face, and made of toughened steel.
They are driven by belt and spur-gearing attached to one roll,
while the other is driven by the friction of the other roll re-
volving. They make about eight revolutions per minute, and
are adjusted by means of heavy set screws, with steel spiral
springs to allow for the expansion of rolls.  These rolls are set
to crush the ore to 13 m/m. diameter, and the ore, after passing
through the rolls, falls into the V-shaped shoot previously men-
tioned, and becomes mixed with the fine ore from the grizzle and
shaking-table before described. Tt is at this point where all
samples are taken of the crude ore being treated, before enter-
ing the No. 1 trommel.

Trommels.

A series of five trommels are here erected, each being driven
by geared wheels attached to the trominel shafts, deriving their
motion from a belt and spur-gearing arranged at the end of
the series of trommels. The trommels are covered with steel
perforated plates, having holes 13 m/m., 9 m/m., 5 m/m., 3
m/m., and 1} m/m. respectively. The whole of the ore enters
No. 1 trommel, which is situate below the rvolls just deseribed,
and has holes 13 m/m. diameter; any particles too large to pass
through the 13 m/m. holes, are thrown out at the end of trom-
mel, and enter a shoot carrying them to a two-compartment
jig.  This jig is constructed after the pattern of the Hartz
Jig, with side-pocikets. The jig sieve has perforated holes,
3 mfm. diameter. and is supported and held down by two cast-
iron frames.  The bed of ore is about 6 inches deep, and the
jig-boxes are kept full of water. The plungers, which are of
solid pattern, derive their upward and downward motion from
the usual eccentric, and runs at a speed of 90 revolutions per
minute, with a 3-inch stroke. By this means, the bed of ore
is kept in constant motion. The galena ore, owing to its
specific gravity, finds its way to the bottom of the bed and tra-
vels forward over the cast-iron frame-work which supports the
plates, until it reaches the side-pocket, where it is delivered.
A small gate is placed in the open of the pocket, which, by
raising or lowering, increases or decreases the value of the
product.  Any fine particles of ore that may find their way to
this jig. pass through the jig-plate, and are drawn off at the
bottom of the jig-box.  The tailings from this jig pass into
an elevator, and are carried back to the coarse rolls, where they
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become mixed with the other coarse ore from the picking-table,
and after passing through the rolls, find their way to the trom-
mels, as before, but being crushed finer, go on to the various
jigs set apart for their respective sizes. This jig does excellent
work, the assay value of the product being equal to that of
first class ore in silver, while the lead increases, viz., 100 ozs.
silver and 66 -5 per cent. lead.

No. 2 Tronmel.

This trommel is built on the same principle as No. 1, but is
covered with a steel perforated plate, with 9 m/m. holes. The ore
which passes through the 13 m/m. trommel enters No. 2 trom-
mel, and all ore fine enough to pass through the 9 m/m. hole,
is carried on fto the next trommel, while the ore which is too
large is thrown out at the end of the trommel, enters a shoot,
and is conveyed to a two-compartment jig (No. 1). This jig
makes two products. The first produet is clean ore, while
the second is somewhat inferior, but both are marketable, and
go to the pile.  The tailings are discharged into an elevator
and carried upward to a set of fine rolls, recrushed, and after-
wards treated in jigs on the fine side of the plant, explanation
of which will be given below. The product of this jig gives
an average assay of 60 per cent.lead and 8080 ozs. silver, or
equal to 1-23 ogzs. silver per unit of lead.

No. 3 Tromamnel,

This trommel is of the same pattern as Nos. | and 2, and is
situate at the end of trommel No. 2. The perforated plates
covering this trommel have holes 5 m/m. diameter. The
whole of the mineral which passes through the No. 2 tremmel
with 9 m/m. holes now enters this trommel, and the fine, up to
5 mfm., passes through the holes, and the coarse, i.e., from
5 m/m. up to 9 m/m.,, is delivered at the end of the trommel,
and carried by a shoot inte No. 2 jig.  This jig is a three-com-
partment jig, and is of the same pattern as No. 1 jig, with solid
plunger.  The first compartment produces clean concentrates,
the average assay value of which is 69 - 50 per cent. lead and 84
ozs. silver, or equal to 1-21 ozs. silver per unit of lead. The
second and third products are returned to the fine rolls for re-
crushing.

No. 4 Tromanel.

The steel plates covering this trommel have holes 3 m/m.
diameter. The whole of the fine material which passes through
No. 3 trommel now enters this trommel, and ail material up
to 3 m/m. passes through the holes, while the coarse, i.¢., from
3 to b m/m., is delivered out at the end of trommel and carvied:



xcvi

to No. 3 jig. The first compartment of this jig yields clean
concentrates, the average assay of which is 6650 per cent. and
84 ozs. silver, or equal to 1-20 ozs. silver per unit of lead. The
second and third products of this-jig are returned for re-
crushing.

No. & Trommel.

This trommel is covered with a steel plate with holes 1} m/m.
diameter, and is situate at the end of No. 4 trommel. All the
material which passes through the 3 mjm. holes, now enters this
trommel, and is again subjected to division, so that all fines up
to 1} m/m. pass through the holes, while the coarse, i.e., from
14 up to 3 m/m.,is delivered out at the end of trommel and con-
veyed to No. 4 jig. This jig is of the same pattern as Nos. 1,
2, and 3. The first compartment produces clean concentrates,
averaging 67+ 50 per cent. lead and 84 -80 ozs. silver, or equal
1-27 ozs. silver per unit of lead. The second and third pro-
ducts from this jig are returned for finer crushing.

Water or Hydrawlic Classification.

The ore that passes through the 14 m/m. trommel now enters
a V-shaped classifier, which is built of cast-iron. Clean water
is conveyed to the bottom of this classifier by means of a one-
inch diameter pipe, attached to the lower end or apex bottom.
This water is conveyed under pressure, and regulated by a
suitable valve, causing a spray of water to spread upward
through the classifier. The water conveying this material from
the No. 5 trommel into the classifier carries very fine slimes,
together with particles of 14 m/m., which here become
separated, the coarser particles falling to the bottom, and are
drawn off, and treated by a three-compartment jig, (No. §),
while the finer slimes are kept up by the upward flow of water
and carried on for further treatment. The first compartment of
this jig contains clean concentrates, assaying 62 50 per cent.
lead and 7040 ozs. silver, or equal to 113 ozs. silver per unit
of lead. The second and third products are carried back
to the fine rolls for recrushing.

Fine Crushing.

This part of the plant deals exclusively with the tail of No.
1 jig, and the second and third products, of Nos. 2, 3, 4, and 5,
jigs, on the main side of plant, just described. The material
consists of the heaviest particles of gangue with small pieces of
argentiferous galena attached, and also, other minerals, such as
zine blende and pyrites. The clean products of each of the
jigs described are practically free from either of the last two-
named minerals. The object of the recrushing is to liberate
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the valuable galena from the gangues, which is accomplished
by elevating the material to a height of 20 feet above the jig-
floor, where it is delivered into a set of Fine Crushing Rolls.
These rolls are of the same pattern and size as the coarse rolls
previously described, but are driven slightly slower. The
material, after passing through the rolls, is conveyed into a
trommel, having a perforated plate of 4 m/m. holes, and the
material which passes through these holes, enters a second trom-
mel, with 3 m/m. holes. ~The material, which does not pass
through the 4 m/m. holes, is delivered out at the end of that
trommel, and conveyed again to the elevator and carried up to
the rolls.
No. 2 Trommel.

This trommel has a perforated plate, with 3 m/m. diameter
holes. The material which passes through these holes is carried
on to No. 3 trommel, while the coarser stuff is delivered out at
the end of trommel and into a three-compartment jig.  The
first product of this jig is put to pile as clean concentrates,
while the second and third products are again returned
to the fine rolls for re-crushing. Owing to the quantity
of pyrites and zine blende in the material treated on
this side of the plant, the product of the No. 1 jig is of lower
value than the average of first products. The average assay
value of this product is 47:50 per cent. lead and 54-40 ozs.
silver per ton, or equal to 1-14 ozs. silver per unit of lead.

No. 8 Trommel.

This trommel has holes 14 m/m. diameter. The material
which does not pass through these holes is delivered out at the
end of trommel, and conveyed to a three-compartment jig.
The first product is put to pile, and the second and third pro-
ducts are again returned to the fine rolls. The average assay
value of first product from this jig is 52 -50 per cent. lead and
58 -40 ozs. silver per ton, or equal to 1-11 ozs. silver per unit
of lead.

Hydraulic Classifier.

The material which passes through the 1} m/m. trommel,
enters an hydraulic classifier, the construction and arrangements
of which are similar to the one described. It supplies a three-
compartment jig, the products of which are similar to those of
the No. 5 jig, before described.

Slimes.

At this point, the pulp-water which has passed through the
trommels on both sides of the plant, meets, and is conveyed in

H
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one V-shaped shoot to a third hydraulic classifier of the same
description, as those previously mentioned. The coarse material
is fed into a four-compartment jig, while the fine continues on
into an elevator. The first product of this jig is clean, and
assays 42 - 00 per cent. lead and 46 - 40 ozs. silver per ton,or equal
to 110 ozs. per unit of lead. The second, third, and fourth
products, are conveyed into the same elevator, just described,
to a series of settling-boxes or spitzkastens.

Slime Elevator.

The fine slimes rejected by the hydraulic classifier, together
with the second, third, and fourth compartments of the fine
jigs, and the overflows from all elevators throughout the plant,
are conveyed into one common pit.  This pit is about 3 ft.
deep and 4 ft. by 4 ft., built around on the inside with brick
and cement mortar. A double balata-belt elevator is placed
in this pit, the buckets being attached to the belting with small
bolts.  This elevator raises the whole of the slime water to a
height of 12 ft., where it is delivered into a shoot and conveyed
into the spitzkastens.

Spitzkastens,

These consist of three funnel-shaped boxes or rectangular
pyramids, with the base upwards; the first is 3 ft. deep, the
second, 4 ft. 6 ins.,, and the third, 6 ft. The whole of the pulp-
water flows into the first, where the coarse sands sink, and are
drawn off at the bottom ; the next size sinks into the second
box, and the very fine, into the third. The first or coarse
sands are drawn off at the hottom or apex of the box and fed
on to a Wilfley table.

Wilfley Table.

This table is an American invention, but made in the States,
N. Guthridge, Limited, 486 Collins-street, Melbourne, being
the agents. The table consists of a flat surface 7 ft. wide by
16 ft. long, made of wood, and covered with linolemm, upon
which are nailed a series of thin strips of wood which form
riffles.  These riffles extend nearly the full length of the table
on the discharge side, but shorten as the feed corner of table
is approached. The pulp is fed on to the table at the side
near the end, while the discharge of the tailings is along the
opposite side.  The clean concentrates are carried forward
and delivered at the end, while a second product is made by the
moving forward or backward of a small flap situate on the side.
This machine has also an elevator attached to the head which
is intended to convey the second product again to the head of
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table for retreatment. This table is given a forward and back-
ward movement by a particular joggle arrangement set at the
end, and runs at a speed of from 230 to 240 revolutions per
minute. The whole of the pulp is kept in constant agitation,
the lighter gangues being carried over the side by a constant
supply of water, while the heavier or clean concentrates are
carried towards the end by the assistance of the riffles.  The
size of material fed onto the machine, is about 1 to 1§ m/m., or
about the size of battery sand. Experience, however, has
taught me that the table will do better work without elevating
the second product, consequently, this is not returned to the
table direct, but is treated by amnother machine. The clean
concentrates from this machine give an average assay of 51-50
per cent. lead and 5760 ozs. silver per ton, or equal to 1-11
ozs. silver per unit of lead.

Bartsch Tables.

The pulp from the second and third spitzkastens is drawn
off at the bottom or apex, and fed on to two bartsch tables.
These tables are circular in form, and are made of cast-iron ; are
13 ft. diameter, and conical in form. The pulp is fed into a
curved distributor, which spreads the feed over one half of the
table at the time, while over the other half a curved spray-pipe
is diffusing clean water; with the exception of a vibrating or
shaking motion, the table is a fixture. The curved feed-dis-
tributor and spray pipe revolve over the surface of the table,
the former distributing the pulp, and the later washing it, and
finally washing it off into a delivery channel, which also revolves
with the feed and water-spray arrangements. The clean pro-
duct finally flows into the settling-pits, from which it is taken,
dried, and bagged for export. These tables are excellent
machines for the saving of fine slimes. They are, however,
very expensive and slow, one costing £350, and will only treat
from 4 to 5 tons in eight hours. The capacity is, therefore, too
small to be considered a success on ores having a low-market
value. The average assay value of the clean products from
these tables, both depositing their product in the same re-
ceptacle, iz 52 -50 per cent. lead and 5412 ozs. silver, or equal
to 1-03 ozs. silver per unit of lead.

Bagging Floor.

The bagging floor is situate at the extreme end of the plant,
and is 30 ft. by 60 ft. It is made of concrete, and has a dip of
one inch in the foot towards the settling-pits of the bartsch
tables. The concentrates are conveyed to the floor from the
the various machines, and as the concentrates contain consider-
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able moisture. this is allowed to drain off, the drainage flowing
down the incline floor into the settling-pits.

Classification.

Much has heen said and written on the matter of efficient
classification. The writer’s opinion, however, is that no hard
and fast lines can be laid down whereby such efficiency can
be secured for every class of ore. Efficient classification and
sizing of the particles are, however, identical with efficient
concentration, and the most accurate results can only be as
certained by experimenting on the particular class of ore to be
treated.  After long and severe experiments, the sizes and
system of classification employed in this particular plant have
been found most convenient.

Coarse side of Plant.

|
No. of Jig. iSize of Ore.%Lead Assay. Aii;? Sﬂ:;;alrig?er
|
| . e R -
millimetres.| per cent. 0z8. 0zs8.
NO! Losammmonavaissssnn .. 21 to 13 i 66-50 100-20 1-52
N Doty o118 to 91 6500 80-80 1-24
No. B coreiiiiiiiiieeeas | 9 to 5 6950 8400 1-21
Nood v ... b to 38 ‘ 66-50 80°00 1-20
No. b5 i . 3 to lé‘ 67 -50 84-80 1-27
NOwB eriereerinreerieiinnnns 1ito 1| 62:50 7020 1:13
Fine side of Plant.
Now 1 v i 4 to 2| 47°50 54-40 114
P S 2 to 13 5250 54-40 108
NO.B criiiirerrniiinaaes 13t0 1 59-50 58-40 0-98
e S 1 42-00 4640 110
Wilfley covvevreeiniinnenn. 1 5150 5760 1-11
Bartsch oooooooooiiiai. Finesglimes| 52-50 54-12 1-03
Crude ore ....ccccvvennnee 720 12-71 1-76
Coarse tailings ............ 1-01 2:8 277

The average assay value of concentrates recovered during the
last year is 63 ' 22 per cent. lead and 77 -69 ozs. silver, or equal
to 1-22 ozs. silver per unit of lead. The assays of jigs and slimes
given in the above table are the result of samples taken of one
day’s operations, especially taken for this paper, and must not
be taken as averages for any long period. The assay values of
second class ore and concentrates, and tailings, are the actual

values of twelve months’ operations, and on the treatment of
16,500 tons.
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The figures given in the above table will be of interest, as
they show the gradual decrease in the silver contents per unit
of lead, according to the degree of fineness of concentrates.
They also point out the advisability of avoiding as far as
possible, fine crushing at the outset of concentration, and in
recovering the valuable argentiferous galena in as large a state
as possible.  The result of fine crushing is forcibly shown by
the values of products on the fine side of plant, of which a
further enrichment in lead would involve greater loss of silver,
and would be of no actual benefit as far as value is concerned.
The principal object aimed at is to produce the most valuable
product with a minimum of loss.



PETROGRAPHICAL REPORT.
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Government Geologist’s Office,
Launceston, 30th June, 1901.

Fixup and routine work during the past vear have not left
so much time available for this branch as could be desired.
Viewed from the point of view of the practical man, this line
of study is apt to be treated as of no real use, though, curiously
enough, it is from the miner and prospector that most enquiries
have been received as to the names and nature of the rocks
associated with our ore-deposits. The splendid work now being
done in this department by geological surveys all over the
world, and the thousands of pounds which are being spent by
civilised nations on petrographical work alone, should convince
the most sceptical of its importance.

The establishment of a petrological laboratory is highly de-
sirable, where analyses of all our rocks and soils could be made
continually, and our minerals subjected to complete quantita-
tive analysis. Besides the usual equipment for chemical work,
this laboratory would be fitted with lathe for rock-slicing and
grinding, microscope, photomicrographic camera, goniometer,
specific gravity, liquids, and other necessaries for petrographical
and mineralogical work. A beginning might be made in a
small way. The work would provide constant employment for
one man. The Acting Government Geologist of Victoria (Mr.
H. Herman) has made a similar suggestion for his State in his
report, for the past year. The results, when obtained, would
be published, and their bearing on Tasmania's geology and our
mineral resources would be at once apparent.

During the past twelve months some advance has been made
in the elucidation of rocks in the peculiar petrographical pro-
vince of Port Cygnet. These rocks occur all round the town-
ships of Lovett and Lymington, on the arm of the River Huon
known as Port Cygnet. They are associated with permo-car-
boniferous sandstones, into which they often intrude. Besides
intrusives, effusive and plutonic types are found. They are
characterised chemically by an excess of soda and potash, and
mineralogically by the presence of elmolite and nepheline,
haliyne or mnosean, sodalite, mgirine, melanite, and other
minerals of the alkali rocks. What makes the Port Cygnet



clil

group especially interesting to geologists is that it is the only
occurrence known in Australasia.

Several of these rocks were described by Mr. W. F. Petterd
and myself in 1898, under three divisions, a soda trachyte
group, a soda aplite group, a soda syenite group, representing
voleanic, dyke, and plutonic rocks. We assigned provisional
names to several varieties, names which might be used in the
field, and which would not be incongruous with eventual final
determinations.  From the great variety of types, it was ap-
parent that such determinations would be forthcoming. Con-
siderable caution was exercised in the determinations of elzo-
lite, which we recognised as existing in accessory quantities in
some of the syenite. Tn sending a parcel of Tasmanian rocks
to Professor Rosenbusch, he was specially requested to give
his opinion on ome of these syenites, and, in a letter recently
received from him, he determines it as an elmolite syenite. He
says i —

“No. 87 is 2 medinm to fine-grained elwolite syenite. Tt is
not at all poor in eleolite, or nepheline, in idiomorphic, some-
what dusty crystals. Tn hexagonal crosssections, I observe
the interference figure with — sign.  Besides orthoclase fel-
gpar and elmclite, or nepheline, mgirine augite is abundant,
also a peculiar biotite, and melanite garnet, in beautiful
crystals (110), often with splendid zomary structure, and in
grains as well.  The biotite has a plainly oblique extinction,
as occurs mostly in the alkali rocks, In addition to the fresh
elwolite, or nepheline, there are natrolitic psendomorphs after
sodalite.  You would lay me under an obligation if you could
gsend me a few larger specimens. Compared with the numerous
elzolite syenites known to me, this Port Cygnet rock has de-
cided characteristics of its own.”

The above rock was met with a good deal south of the Regatta
Ground, but varieties of similar rocks can be found in sitd on
the beach at the Regatta Ground itself. There is a good deal of
variation in the type, some being coarsely plutonic, while the
bulk iz medium-grained. The colour is typically yellowish,
but ranges to dark grey. A trachytic character is recognisable
in the existence here and there of glistening porphyritic
crystals of sanidine. Sometimes these pseudophenocrysts have
rhomb-shaped sections, and are then most likely anorthoclase.
The age of these rocks has not yet been well established.  Ap-
pearances, so far, indicate that the eruptions helong to the close
of the permo-carboniferous. Some distance south of the Re-
gatta CGround is a very striking greenish rock, with parallel
layers of glistening tabular crystals of sanidine, well known
to collectors in the Ysland. TIn the paper mentioned above,
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this rock was referred to as egirine trachyte. Professor Rosen-
busch writes as follows:—

“ No. 83 I would call a tinguaite-porphyry, or, perhaps better,
solvsbergite-porphyry; but I have no objection to your name,
although I can scarcely believe the rock was effusive.  There
are phenocrysts of sanidine, and a strikingly light-coloured
egirine (and segivine augite), with a:c up to 20° in 010, in a
groundmags of felspar and wmgirine needles.  Staining in the
colour-bath shows the groundmass to contain very small quan-
tities of nepheline. The sgirines often contain a kernel of
amphibole, with «:¢ = 17°. It is noteworthy that the
sanidine phenocrysts often contain wmgirine as an inclusion. I
also saw melanite twice in the same relation. The rarer
eleolite minerals are more plentiful than in No. 84, but I could

- not determine them with certainty. There is also some titanite
present.”

In 1899, Mr. D. E. White and Mr. W. A. Macleod described
a new variety of garnet, to which they gave the name of John-
stonotite, occurring in a trachytic dyke rock south of the Re-
gatta Ground. This rock, too, has been submitted to Professor
Rosenbusch, who writes: —

“ No. 84, with the beautiful crystals of garnet (211), I would
call a garnetiferous mica-silvshergite.  Apart from the garnet
phenoerysts, the rock is essentially composed of orthoclase fel-
spar laths, and wisps of a peculiar brownish-yellow mica,
slightly pleochroic, optically negative, apparently uniaxijal; its
cross in convergent light does not open out appreciably. This
mica takes readily the form of rosettes, which, in one place,
have collected into a rectangular aggregate, the outline of
which reminds one of the form of amphibole, Besides these,
iron ores are present in very small quantity (titaniferous mag-
netite and some pyrite), and in one place, so far, a colourless
mineral in short laths, which, judging from its refraction and
double refraction, might possibly be mosandrite ; but I have no
certain proof of this. At all events, it belongs to the numerous
elzolite-syenite minerals of the titano, or zircon, silicates.
There is, further, present sporadically, in separate grains, a
strongly-refractive, rusby-brown, transparent mineral, which T
cannot identify. Between the laths of felspar there is a colour-
less mineral, the refraction of which is only a little stronger
than that of the felspar, and its double refraction is weak. On
staining, it is shown to be not nepheline, but albite.  Under
the glass, I see, in two casts of the garnet left behind on falling
out of the rock, that there iz a fine violet coating, which may
be fluorspar, and that often the garnet was immediately sur-
rounded by pyrite, in which the former left its imprint.”
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The rock described as hduyne trachyte (magpie), with the
biscuit-like felspars, has been further examined. It will be
remembered that some doubt was expressed at the time as to
the original mineral of the limonite psendomorphs, the proba-
bilities being in favour of garnet. A fresh slide has placed
this reference beyond doubt, for the zonary structure of garnet
is plainly evident in a section of one of the pseudomorphs. The
other po:phyritic pseudomorphs in this rock have been further
studied, and I think they may be separated into two classes.
viz., pseudomorphs after hduyne and after nepheline.  The
hduyne ones may be distinguished by their soft grey tint in
polarised light, while the nepheline ones give vivid interference
colours characteristic of some mica mineral.  If this distinc-
tion can be sustained, the hduyne rocks of Port Cygnet are
fairly rich in nepheline. ~ These coarse porphyries occur at the
Mount Mary Mine, and on the Livingstone Hill. The best
specimens for hiuyne are to be picked up on the hill just north
of the Livingstone Mine shaft, between the shaft and the road.

W. H. TWELVETREES,
Government Geologist.
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REPORT ON THE MINERAL DISTRICTS
OF ZEEHAN AND NEIGHBOURHOOD.

——————

Government Geologist's Office,
Launceston, 27th October, 1900.
SIr,

I wave the honour to present my Report of the
visit, which, in accordance with your instructions, I paid
to the mineral fields of Zechan and its vicinity in April
and May this year. During a part of those months I
was absent from that district on a journey to the new
mineral ground on Mts. Jukes and Darwin, which will
form the subject of a separate report; I was occupied,
also, for some time, on departmental business.

The Zeehan and Dundas districts have, within the past
ten years, grown from small beginnings to be important
and stable contributors to the mineral production of the
Colony. This expansion has taken place in the face of
great difficulties, some of which are unavoidable, while
the others are expected to be remedied or removed as
time goes on. It has also proceeded in spite of the con-
tinual gloomy forecasts of croakers, who, forgetful of the
time needfu! for underground prospecting and develop-
ment, the maturing of plans affecting the metallurgical
treatment and sale of the ores, investment of capital,
improvement of the means of communication, and other
considerations involved in the maintenance of a thriving
mining field, could only see disaster ahead.

[ found the race of croakers not quite extinet,only they
had transferred their shattered predictions from the
permanent, productive mines of the centre of the Zeehan
field to the undeveloped mineral sections of the outlying
districts ; and when these, too, with the march of events,
will, as is certain to happen, be drawn into the zone of
productive mines, no other course will remain for
croakers than to flee the West Coast, or for ever here-
after hold their peace.
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When we see the flat country and low hills close to
Zeehan, and consider that the opening up of every mine
involves a tremendous outlay for sinking operations, ex-
pensive winding shafts, and pumps, &c., and further
recollect that only the first class ore can be realised
straight away, the seconds, which are the foundation of
the health (the bread and butter) of every mine, having
to be concentrated in costly dressing mills, it is impos-
sible to stand in Zeehan to-day and look round on the
habitations of a population of upwards of 8,000 without
recognising in this young and prosperous centre a strik-
ing tribute to the solidity of the field.

This imperious necessity for sinking was one of the
factors of the mining w orﬂ at Zeehan which specially
attracted my attention. At Dundas and the other fields
on the West Coast range the difficulty does not present
itself. There the lofty precipitous hills allow mines to
be worked cheaply by adits or horizontal tunnels; but
at Zeehan such tunnels only give access to the lodes at
very shallow depths, and the exploitation of the mines
at any reasonable distance from the surface can only be
effected by means of shafts. This condition of work is
a great tax on young mines unprovided with adequate
capital, and it shows the No Liability system at its
worst, confronted, as it so often is, by the hopelessness
of getting in calls easily evaded by forfeiture. To lay
the foundations of complete success in the Zeehan field,
first of all ample capital must be assured, and then con-
tinuous sinking persevered with. It is of no use to
observe false economy and suspend sinking till the shoot
of payable ore is ex{musted. Sinking should be con-
tinued all the time that ore is being raised, and when the
time comes, as come it must, that the vein pinches and a
blank is met with, the shaft will have either sunk by that
time into a productive zone again, or will have rendered
search for it a much easier task than if sinking had been
discontinued directly the upper ore gave out. Some of
the mines on the field (too well known for me to mention
names) have had a disastrous experience from this very
cause. One or two, the Zeehan-Montana and the
Western, are setting an example to the others in re-
solutely determining to go down below what is called
the shallow zone.
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The shafts on the Zeehan mines, as far as I could
learn are now at the following depths : —

Western... ... 600 feet
Oonah ... vee 425 feet
Zeehan-Montana wee 400 feet
Col. North . 275 feet
Queen (with winze) ... vee 270 feet
King . .. 246 feet
Silver Bell «. 180 feet
New Mt. Zeehan vee 140 feet
Fahey’s Tribute oo 100 feet
British Zeehan ... eee 93 feet

None of these depths are anything extraordinary, and
they are all too insignificant to warrant abandonment in
any single case. As a matter of fact, Zeehan has been
extremely fortunate in having so much ore concen-
trated in the lodes of shallow depths, or, to put it more
plainly, in having its surface rock worn down by the
agents of denudation to a metalliferous horizon in the
lodes. The upper edges of the silurian strata have had
a good deal removed from them since they were folded
by tangential presure and fissured under great piles of
superincumbent rock. The upper parts of the Zeehan
lodes have disappeared. These may have been either ore-
bearing or barren, and the proximity of the present ore
shoots to the surface is purely fortuitous. It is not as if
surface agencies were responsible for the shallow zone
concentrations. It is true there are secondary ore
deposits in some of the mines, but the galena which we
see in the lodes close to the surface is the same primary
sulphide which will be found a thousand feet below. No
known physical cause exists to bar the recurrence of
similar ore deposits at greater depths. [f I am asked to
what depth the deposition of ore extends, I would say
that is a question which no geologist or miner can
answer. In any case we can imagine a depth beyond the
reach of practical mining where fissures could not re-
main open ; that is, they could not even be formed at all
in molten and plastic rocks, such as may be supposed to
exist at immense depths. Physicists have emfea.voured
to determine such a depth by means of the data at their
command, and have variously estimated it at from



6

16,000 to 33,000 feet. This means that a fissure or lode
is not debarred by any physical impossibility from des-
cending to 16,000 feet. I need hardly say that this is a
limit which need not be taken into account in mining.
Of course, all lodes need not have ascended from these
depths. The popular idea is that no lode is guod unless
it is a true fissure one, and that such lodes extend
downwards to the barysphere or central zone of heavy
metals. The latter notion belongs to the domain of
theory, and deals with a state of things outside the
range of observed facts. What has been observed is
that lodes followed to great depths have been traceable
for long distances on the line of outerop. We may,
therefore, argue the converse. T have not noticed any
purely igneous veins in the Zeehan field proper, that is
to say, veins in which heavy metals have been deposited
by differentiation or concentration in a molten magma.
The Zeehan vein fissures, “herevei uartz is associated
with the ore, must have received their ore by precipita-
tion from solutions. This may have taken place at great
depths, though not below the limit mentioned above, for
beneath that, water cannot exist as water, and no circu-
lation, consequentl) no precipitation, can take place.
Hence, all ore deposition in quartz must take place above
that horizon. It is not too much to assume, further, that
some of the waters which had first descended, deposited
during their re-ascent the minerals which they carried
in solution ; other waters, perhaps, have never seen the
surface, but have been expelled direct from the solidi-
fying magma. The derivation of the dissolved minerals
is still much debated. The lateral secretion theory has
of late years received less support than formerly. The
idea is gaining ground that tEey are derived either from
concentrations at extreme depths or from the magma at
the base of the more or less consolidated rock. But our
knowledge of physical conditions at this depth is
elementar
Most og the Zeehan lodes are true fissure veins, cross-
ing the stratification of the Silurian country ; in other
Earts of their course they become bedded veins, running
etween the bedding planes of the sandstones or slates.
Sometimes they are contact lodes, having white
country ' (melaphyre) on one side and sandstone or slate
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on the other. A very frequent feature is the absence
of walls or any parting between vein and country. The
absence of a cfeﬁned wall is commented on unfavourably
by many mining men, and it used to be considered a
more detrimental sign than it i now-a-day. More ex-
tended observation has shown the fallacy of the reasoning
which underlies the old opinion. If the rock is at all
fractured, as is mostly the case, the presence of walls
means simply that the dislocation has been considerable.
An ingsignificant degree of displacement may not result
in the formation of walls, but may still be accompanied
by the formation of veins.

The sets of lodes at Zeehan form a complex series,
branching and anastomosing in a network fashion, so
that a.niz particular lode cannot be followed far along a
course having any definite bearing.  Still, in the apparent
confusion caused by the different branches and junctions,
it is possible to roughly determine the bearings and trend
of the main systems as east of north, west of north, and
north and south. Thus, the King line of lode on the
east of the field is a north and south line. It may be
taken as represented by the main lode on the Silver
King section and four west lodes on the same property.
The continuation of the main lode south passes through
Fahey’s tribute, and further south to the main shaft on
the Zeehan Bell, and extends still further south to the
shafts on the Sunrise section. The four west lodes bear
slightly east of north and west of south, and, if pro-
longed, would come into the Tasmanian Smelting Com-
pany’s section, some of them in the immediate vicinity of
the works. All this line of lode south of Zeehan
requires prospecting, as there is every reason to believe
that the lode-fissures extend a good way into this country.
The country rock appears favourable, and I should not
be surprised if future exploratory work at this end of
the town resulted in an important extension of the
Zeehan mining field in this direction. A drawback
belonging to the southern end of the line is an impoverish-
ment of the silver contents of the ore, compared with the
northern and central mines of the field. Whether this is
dependent upon the proximity of the limestone is not
easy to say, and, as long as exploratory work is so incom-
plete, it would not be safe to say that the limestone has
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-anything to do with it. All we know about the influence
of limestone on galena deposits is that it is rather favour-
able than otherwise, and the rock is usually esteemed as
a precipitating agent. The silver contents of galena are
-often so variable in one and the same mine, that the low
grade observed in the few places opened upon ought not
to act as a deterrent from work. The Zeehan-Montana
Despatch lode appears to belong to the western set of
the King system.

There is another set of lodes which bears S.E. from
the Oonah, through the Silver Queen, east of Balstrup’s,
through Montagu, Watts, and M¢‘Auliffe and Austral,
down to the smelters, where it would unite with the
King system.

The general run of the lodes from the Western,
Zeehan-Montana, and Oonah properties, through the
Mount Zeehan (Tasmania), is, on the whole, N.E. and
S.W. towards the manganese hill ; and the Western
blocks also show a set of lodes running in a south-easterly
direction, but I cannot satisfactorily identify the pro-
longation of these. In this part of the field there is such
a network of minor veins that the general bearing can
only be given vaguely. Some of the westerly veins on
the Silver Queen would bear S.W. into the Mount
Zeehan (Tas.) property, into the east part of Colonel
North, and into the Nubeena, further south.

The outside lodes to the west of Zeehan, in the Com-
stock district, have no uniform bearing. The Comstock
and Boss W.lodes bear wesg of north, the Comstock west
lode east of N., Montgomery’s lode due N., while the two
lodes on the Tasmanian Land Ixploration Company’s
property run north-east. The two lodes on the
Britannia bear N.W.; the lode on Stonehenge has a
similar bearing : on Britannia Extended, west of N.
The Silver Stream lodes have a bearing east of N. It
will readily be seen that the lodes in this district cannot
be classed according to bearing, as there appears to be
no system or regularity in their directions.

T{e lodes in the whole Zeehan area traverse sand-
stones, quartzites, slates, limestones, and the so-called
“white rock,” = melaphyre, an ancient basalt, often
vesicular in character, sometimes hard and solid, some-
times soft and tuffaceous. This series of rocks, from
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their lithological features, were long ago recognised as
Silurian, and, on the evidence of fossils found in the
limestone and determined by Mr. R. Etheridge, jun., are
referred by him to the upper portion of the middle
division of that system. The melaphyre, which at one
time excited considerable curiosity, is, undoubtedly, of
the same geological age. It is seen, especially in the
Oonah and Montana mines, interbedded with the sedimen-
tary strata in contemporaneous sheets, and has, evidentlr,
been emitted in more than one flow. I have been told
that it has been also noticed as decidedly intrusive, but
I was not able to verify this. There is, however,
nothing improbable in dyke-like masses being thrust into
adjoining strata at the same time that the lavas and tuffs
were projected from the volcanic vents, only I have not
seen any proof of it. The rock strikes N.W. with the
stratified rocks across the British Zeehan, Silver Queen,
Silver Queen Extended, Oonah, Zeehan-Montana, and
Western. It is seen while ascending to the saddle of
hill on road to the Sylvester mine, six or seven chains E.
of the old Sylvester workings. Here the rock is white
and vesicular, but decomposes to a yellow clay. It is
clearly bedded, and dips N.E., the same as the sedimen-
tary rocks of the field. The prevalent idea, till recently,
wag that when the lodes are in this rock their silver con-
tents are augmented, but beyond that it is favourable
country for ove: I cannot find adequate evidence to
establish this. Certainly, I found the No. 4 lode in the
Montana wholly in this melaphyre in one place, and
thinning out just before coming to the black slate ; and
the melaphyre is not intrusive there, for it underlies the
slate conformably. But this is not the kind of evidence
which would specifically prove enrichment. At the
same time an enrichment may really take place, and it
would be interesting to collect the facts bearing on the
point thoroughly and systematically, and settl: the
question once for all. | commend this to students at
Zeehan.

One of the most interesting problems connected with
the mining geology of Zeehan is the source of the lode
contents, Have they proceeded from the serpentine
(gabbro) or the granite magma ? Zeehan is bounded on
the west by a belt of serpentine and gabbro, about a
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mile broad, from east to west. It crosses the road to
T'rial Harbour about a quarter of a mile west of the
South Comstock, and continues west as far as the
Agnew huts, where the bare granite country comes in.
The margin of the timber is the margin of the basic
area. The serpentine is nowhere very pure. West
of MfIvor’s cottage the rock does not appear to be
serpentinised at all. A little past the cottage the road
passes over fresh coarse gabbro, and thence the rock
has apparently been influenced by the intrusion of the
great granite mass of the Heemskirk range. The serpen-
tine country a few miles east of Zeehan is that in the
Dundas district. Some of the rock betwen the Com-
stock and M‘Ivor's is serpentinised gabbro; and a
specimen which I took from the contact near the South
Comstock (unfortunately mislaid) appeared to me also
to have been gabbro. 1 was unable, on this visit, to find
any rock on that side of Zeehan which could be identi-
fied as purely pyroxenic. The serpentine of the Dundas
district is a purer form: and some of it might be
utilised for small ornaments. There is no demand in the
Colony for serpentine rock, and it is, consequently,
valueless, at present; but a limited demand might be
created by making and exhibiting a few ornaments.
In selecting blocks for cutting and polishing care should
be taken to avoid varieties which contain grains of the
chromic iron, which is a natural and frequent ingredient
of serpentine.

From the above we may assume that since the Silu-
rian strata of Zeehan were laid down, the consolidation
and intrusion of an immense mass of basic rock, now
serpentine, took place on each side of the field ; and the
question is, whether it is not continuous in depth below
the township. The serpentine on the west creeps a little
nearver to the town, on the Colonel North property :
and I have seen talcose or serpentinous matter in the
planes of the slates on the New Mount Zeehan ground,

nite close to the centre of the town. The compara-
tively small proportion of quartz and the correspond-
ingly abundant carbonate of iron, which form the gangue
of the lodes, seem to point to some influence being exerted
by the serpentine; but this is still compatible with a
reference of the lodes to the later formation of granite
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beneath the field. The nearest granite is that of Mount
Agnew, four or five miles to the west, which is demon-
strably later than the serpentine, the latter being hardened
at its contact. This is seen quite Plainly, where the flinty
serpentine occurs on H.D. Marsh’s section, E. of Mount
Agnew, and near Trial Harbour, where the granite abuts
on the hardened hackly sepentine rock. That the granite
has influenced the Zeehan country is evident from the
stannite found in the No. 1 tribute Silver Queen and the
lode of that mineral now being worked in the Oonah
mine. This mineral can only have come from a granitic
source, and the same source is the parent of the dyke or
intrusion of spherulitic felsite uncovered in the swamp
between the Montana and Western mines. This latter
rock has for some years furnished specimens to collectors
and was thought to be an isolated boulder, but while I
was in Zeehan this time Mr. George Waller, of the
Zeehan School of Mines, put a pick into the ground and
exposed the bedrock, which, for a few feet in width,
was found to consist of the same spherulitic rock in a
rather decomposed state. As far as uncovered it
appeared in the trench to be bounded on the north side
by quartzite and decayed clayey sandstone, and on the
south side by decomposed melaphyre. The work done
on it was not sufficient to establish its bearing with
certainty, but it seemed to be trending a little to the
north of west. We tried to trace it into the hills to the
west, but failed to pick it up again. It seems to pass a
good way north of the Oonah mine. This felsite is as
unmistakable a sign of the proximity of granite as the
QOonah stannite lode is, and as far as these two
occurrences are concerned, a granitic source is unques-
tionable. The further question arises, whether the
stannite lode, apart from its stannite, presents any
features distinguishable from other lodes on the field, or
anything, in fact, to indicate that it belongs to a different
lode system from the ordinary silver-lead lodes. If the
galena lodes are connected with a serpentine or, rather,
basic source, then the stannite lode, of granitic birth,isa
later stranger in the field, and this might account for its
unique occurrence. The alternative is to suppose that
when the consolidation of the granite magma took place
‘in a serpentine area, the Zeehan lodes, as a whole, were
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formed in connection with this intrusion. This is,
perhaps, the most probable, but there is room here for a
series of eareful observations which would throw light
upon a doubtful point. Although both serpentine and
granite were probably Post-silurian (Devonian? ), i1
must be remembered that there is a chronological differ-
ence, the granite being the later of the two, as far as can
be judged from observations made hitherto

he general trend of the Silurian sedimentary strata is
west of north and east of south, and the dip N.I5., though
in the southern part of the field the latter is westerly.
Those lodes which are running west of north often
happen to coincide with the bedding planes of the sand-
stones and slates, but this is merely accidental, for they
soon pass across these divisional lines as they descend.
The angles at which these strata are inclined from the
horizon are from 60° to 70° This inclination must not
be looked upon as due to local tilting by adjacent eruptive
rock. The high angles of dip of Silurian strata is nearly
universal throughout the Colony ; this alone forbids
our attributing it to any purely local cause. It may be
explained by rock folding on an immense scale. The
peculiar flat valley bottoms round Zeehan margined by
abruptly rising hills are no doubt the products of marine
erosion, They are not filled with river deposits, but
have been Weli gluiced by the sea in Tertiary times, as
we see the bed-rock everywhere. Around Zeehan itself
I did not see any remnants of Permo-carboniferous or
Mesozoic strata, and it would therefore seem probable
that these Zeehan country rocks have been exposed to
the agencies of sub-aérial denudation from the Il))evonian
period to the present day : a little further south on the
Zeehan-Strahan line Permo-carboniferous sandstones and
mudstones rest upon the Silurian rocks, which there have
been protected from waste and destruction. The nearest
Mesozoic rock is that on the summit of Mount Dundas,
occupied by the familiar dolerite (diabase) of the Tiers.
The upper parts of the lodes at Zeehan, consequently,
have been within the range of surface waters for a very
long time, sufficient to account for the gossan outerops
and for some of the rich concenmtrations of secondary
silver ores occasionally met with, but I cannot admit
that the general productiveness of the shallow zone is
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in any way due to re-precipitation. The sulphides mined
in the upper levels of the mines are primary ores, and
the shallow zone has only a specious appearance of being
the richer because productive lodes alone have been
worked in that zone.

On this visit time did not permit of my doing more
than visit the principal mines on the field. I did not
examine the mines for the purposes of detailed descrip-
tion, but for observing their general state of develop-
ment, and noting any facts in mining geology which
might have a bearing upon the nature and prospeets of
the field at large. At the north end I visited the

Western Mine,

Mr. C. F. Heathcote, Manager :—This important com--
pany leases 420 acres, and is working vigorously. The
prospects of the mine, thanks to its careful administration,
are generally better than they were some time ago.
During its career, which dates from 1888, it has raised
34,108 tons of silver-lead ore, of a net value at the mine
of £427,550. For the half-year ending 31st March
last 1303 tons ore were sold, as against 1939 tons the
preceding six months. A good deal of the falling-oft”
was owing to insufficient pumping power, the three
bottom levels, Nos. 7, 8, and 9, being under water. A
new pumping engine was started just before I left
Zeehan. The levels opened from main shaft are—No. 1,
at 45 feet ; No. 2, 110 feet; No. 3, 170 feet; No. 4,
230 feet; No. 5, 290 feet ; No. 6, 360 feet ; No. 7, 430
feet ; No. 8, 500 feet ; No. 9, 600 feet. It has been
decided to carry the shaft down a further 200 feet, and
it is to be hoped that this sinking policy will be continued.
The mine has seven miles of drives and erosscuts.

In the No. 6 level at the rise from No. 7, at a depth of
360 feet, 1 saw a good bunch of ore, banded with ecarbon--
ate of iron, lode dipﬁing E. The stope over the back
was poor in the north end, 20 feet above level, but ore is
known to be overhead as well as ahead. The lode
improves going south and overhead. No real walls are
visible, but spurs of galena rum out into the slate at an
angle of 45°. The end of level is 40 feet from the south
boundary, and the drive has been barren for the last 15
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feet. The stope overhead will be pushed up to this, and
then stopped.

In the %.drive from No. 5 level E. crosscut the end
shows dressing ore. It is intended to rise on the
boundary up to No. 2, 180 feet, where there is good ore
underfoot. The melaphyre goes a good stretch in this

crosscut and junctions with the slate on each side. In.

this mine the best stopes are associated with melaphyre,
but, on the other hams), there are stopes where there is
no white rock anywhere near. The south end is poor;
the lode hereis in slate, with a little filling—a very flat
lode, with no good walls, but carrying a little ore. The
crosscourse slide seems to come in here. The drive N.
30° W., on slide from No. 5, 4 E. north (Jackson's
drive), and the slide here, contain ore. It was driven
through a short distance, and holed through to another
drive, but the ore-bunch gave out. The average width
.of the slide is the same as that of the lode, viz., 2 ft. 6
ing. This main slide runs through the mine right down
to No. 5, with a bearing of N. 25° W., while the main
lode (No. 1 E. lode) bears N.E. In the crosscut E. for
Simson’s lode, the end looks as if ore were not far away.

Besides the main lode, there is a set of lodes bearing
N.W.,, and another N. and S.; and, as all these sets
intersect one another, the result is a complex system of
veins, giving rise to a mine which requires very judicious
management to yield satisfactory results.

During the past half-year 15,179 tons of stuff have
been broken in the gross from this part of the mine, and
over 4000 square yards of lode stoped away. The half-
year’s work has proved the following :—

No. 2 Level—5 W. lode found, so far, to be of no
value, but payable ore 40 feet long in the S.
extension of a W.lode, and E. branch of 1 E.S.
payable for a length of 100 feet.

No. 3 Level.—3 W. and 4 W, proved to exist at this
level. ‘

No. 4 Level—Discovery of 2 W.N. lode, and 40 feet
length of good ore proved.

No. 5 Level—7 E. lode proved within boundary.
4 E.N., 35 feet of payable ground found. :

- No. 6 Level —Stoping towards boundary, as men-

tioned above.

T
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No. 7 Level—6 1.E.S. and 7 E.S. proved to be
different branches of main lode at 360 feet depth
south of shaft, and both contain payable ore at
this depth.

A good deal of important work is contemplated the
next half-year. In a mine with so many miles of under-
ground drives I could not visit every place, but Mr.
Heatheote was good enough to explain to me some of the
items of the programme. Among others, these were :—

(1.) 2 erosscut W. to Dbe extended into virgin
country to the west.

(2.) Level 3.—To explore round 1 W.N, 3 W.S,,
and 4 W.S., to get ore going down from
No. 2.

(3.) Level 4 1.5, —To find E. branch, and get ore
below No. 3.

(4.) Level 5.-—Crosscut E.—DBoundary rige to No. 2
level, to explore No. 7 L. lode.

(5.) Level 5,—4 ¥ N. Exploration below Simson’s
workings.

(6.) Level 5.—1 W.N. crosscut: to get under
4. 2. W.N.

(7.) Level T.—Exploration of parallel lode 1.1.S.

(8.) Level 9.—Crosscut W. Below No. 4 there has
been no crosseut W,

(9.) Levels 7, 8, and 9.—1.15.8. will be carried on.

Exploration and development may still be said to be
in arrear, but prospects have considerably improved of
late. It is true that at the main shaft no large body of
ore is being worked, with the exception of 6. 1.12.8., but
there is every probability of good bodies being available
shortly in 7. 1.E.S. and 8. LE.S. 9. .LE.S. will also be
carried on.

Simson’s shaft is situate 820 feet a little W, of N.
from the main shaft, and the workings in connection with
it have added considerably to the value of the mine.
These workings were started in April, 1895, and have
disclosed a mass of interlacing and branching veins of
galena, forming a kind of magnified open-meshed stock-
work. This part of the mine shows the importance of
not allowing exploration work to fall behind. Tt is not
=0 very long ago that the workings were viewed rather

I
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doubtfully. The ore has been principally obtained by
starting some very unpromising places, and now Mr.
Heathcote tells me he estimates he has 7000 tons in sight,
and, altogether, a prohabi]itv of 20,000 tons of ore
existing above No. 2 level. No. 1 lev el has been opened
at 70 feet and No. 2 at 170 feet, and the continuation of
No. 5 level from the main part of the mine will come in
under Simson’s shaft at 260 feet. In the network of
veins it is difficult to recognise any main lodes: there
are lode lines bearing N.W., N.I., and N., all connected
by meshed veins, generally without walls, being simply
fractures of the country filled with ore. The ore 1=
highly argentiferous, having a ratio of 2 ozs. silver to
the unit of lead, and this value is maintained from top to
bottom. In fact, through the whole mine there is very
little variation in the above ratio, nor is the primary ore
richer or poorer in the upper levels than in the lower
ones,

Some 273 hands were employed at the time of my visit.
Asis well known, the mill is equipped with the Liihrig
concentrating plant. A very complete statistical analysis
of the Western Company’s accounts up to September,
1897, by Mr. Aug. Simson, is published in the Trans-
actions of the Australian Inst. Mining Engineers for
1898, vol. v. The published accounts of the company
state that during the past half year 1 ton of concentrates
were obtained from 11'964 tous ore, an improvement
on the previous six months, when | ton was returned
from 12:91 tons ore.

The management of the mine is not free from ditliculty,
owing to the extensive workings and the irregular and
branching nature of the ore-shoots. Exploration work
must absolutely be kept up. Even an additional 200
feet of sinking will not mean the attainment of any great
depth, and Thex(, is little doubt but that this important
company will persevere in a policy of testing the lodes
down to a serious depth, The new pumping engine will
take a shaft down to 1500 feet, and with its present
careful management the mine will do fairly well. Its
future is dependent upon the result of work at a greater
depth than has been attained hitherto. The numerous
fractures, which are now being worked for their ore
fillings, may be expected to improve into more important
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fissures in depth in the zone below where they began to
split.

Zeehan-Montana Mine.

Manager: Mr. T. Craze. This company is an
English one, and started work in 1893 on property S.I.
and adjoining the Western Mine blocks, and has since
taken additional ground from the Silver Crown and the
Silver Queen, bringing its holding up to upwards of 300
acres. It is working on nine lodes, mostly running N.W .-
S E. and N.-S. The No. 8 lode would seem to be the
same as the No. 2 main lode of the Western Mine.
The No. 6 N. and 8. lode breaks up into junctioning
veins—it junetions with No. 8, at both the north and
south boundaries, but has been struck again further
north in the long erossent of the Crown.

The main shaft is down 400 feet, and 4 levels opened,
viz.—No. 1 at 112 feet; No. 2 at 194 feet; No. 3 at 294
feet ; and when I was there the shaft had just got down
to the 400 feet, but the bottom level was not then
opened.

No. 6 is the chief lode of the mine, and is the prineipal
contributor to the output. It runs right through the
section N. and 8., and underlies E. The central part of
its length is unproductive, but the richest end is the
north end : however, south of the eross-course the lode
becomes payable,and opens out, then, to six feet in width.
The central country is slate, but in the north part of the
lode the hanging-wall is quartzite, and the footwall
black slate. In the N. end of stopes, over back of
No. 2 level, the lode thins, and seems to die out in the
melaphyre just before coming to the black slate. I may
mention the stopes get shorter going towards surface.
I noticed the melaphyre underlying the slates, and dip-
ping E. No. 4 lode in No. 3 level N. is wholly in mela-
phyre, and is carrying excellent ore. This band of
melaphyre runs N. and S., and is 350 feet wide. It goes
back to the main shaft, the north side of which is slate
country. The south drive has been driven up to the
slate.  The crosscut W. from this level (No. 3) is
wholly in slate, dipping E., with bands of hard meta-
morphic slate or sandstone. The N.drive on No. 6 lode
from above crosscut has a slate hanging-wall, and
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foot-wall of metamorphic slate or sandstome. I saw
5 feet of first-class ore with soft carbonate of iron in the
end. There has now heen a fine shoot of payable ore
for 450 feet in length.

The mine has a fine hoisting and pumping plant for
sinking to 1000 feet, and is equipped with rock-drills
and electric-lighting appliances. There is a good con-
centrating mill, with Bartsch and Wilfley tables.
About 65 tons of ore are sent away weekly, averaging
about 14 ozs. silver per unit of lead. From Mr. Craze’s
statement, it appears that the main workings measure
about four miles, that 61,600 tons of lode-stuff’ have
been raised during seven years working, and, as £60,000
have been paid in dividends, the shareholders have
received nearly £1 per ton of stuff’ raised. I will add,
that not only has this mine been working at a profit, but
it has set a brilliant example to the whole field, for the
owners have committed themselves to a policy of deep
sinking, which others would do well to follow. Mr.

acting-manager Mayne courteously showed me over the
mine.

OQonal Mine.

Con. Hy. Curtain, Manager. Work was begun in
1888, and the present company formed in 1890. The
property comprises 255 acres, adjacent to and S.W. of
the Western mine sections. It is an important mine on
the field, and has been a good producer of silver-lead ore
in the past, at one time producing up to 1800 tons in the
year, though of late the output has sadly fallen off.
The mine still employs 50 hands and 36 tributors. The
last half-year 297 tons silver-lead ore were sold by com-
pany and tributors, worth between £15 and £16 per ton,
besides 72 tons stannite, at £21 per ton. The main lode
has a bearing W. of north, and underlies E. The
deepest level is No. 6, 424 ft. from surface: above this
are are No. 5, at 322 ft.; No. 4, at 250 ft. ; No. 3, at
163 ft. : No. 2, at 137ft. Most of the galena ground
has been stoped away right up to surface, and the bottom
workings, it must be conceded, are poor. It is possible,
however, that parallel lodes may add to the output, and,
in any case, the No. 6 level ought not to be stopped.
There is a new lode under the magazine parallel to the
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main lode, 212 ft. to the S.W., and carrying from one
inch to three inches of galena. This is now being
driven upon, and the programme is to cut it also from
No. 6. In the south workings on the main lode there is
some rich gossan, with silver chloride and native silver.
This is being stoped. Some of it has assayed up to
420 ozs. silver. The crosscut here is in slate and mela-
phyre, the latter plainly conformable with the slate,
which iz not perceptibly mdurated by it, either above or
below. Mr. Curtain told me he had also seen places
where the melaphyre is intrusive. This is not impos-
sible, for modern basalts behave in the same way. The
Oonah shaft is the second deepest on the field, but, after
all, is really no depth at all. ]a‘hough a vast amount of
driving can still be done on the company’s leases, no per-
manence can be assured to the mine without further
sinking, and the mistake made is not to have kept that
work going continuously. A crosscut (No. 6) 160 ft., has
been driven E. in white country, but the lode track,
where cut, was insignificant: driving south on it was just
started, but the downward extension of the ore-shoot is
not expected just yet. The payable lode-stuft’ over the
back of No. 5 level seems to have been stoped away.
Between Nos. 3 and 5 levels the main lode has split, and
encloses a horse of country which attains its widest
diameter at the horizon of No. 4. Between Nos. 4 and 3
stoping is still going on. No. 3 level W. was being driven,
the face in pyrites and slate being of an encouraging nature
forore; besides which, it was just about where it ought to
cut the stannite lode at a depth of 163 feet from surface.
The lode in the crosscut behind the end has since shown
some very clean and fairly argentiferous galena, with
nearly 2 ozs, silver to each unit of lead. In June this
year the stannite was cut in the eastern crosscut, 40 ft.
below the old workings. When cut, it assayed 80 ozs.
silver per ton. The mine is situated in a central position
on the Zeehan lode system, did very well at the
beginning of its career, has a lot of maiden ground,
possesses a unique lode of stannite, for which they
have been getting £21 per ton, but must be carried
down to a greater depth if it is to lead to anything
beyond a struggling existence upon explorations at pre-
sent levels,
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The stannite lode, which came to the front at the end
of 1897, besides being a mineralogical curiosity, is a
valuable asset of the mine ; in fact, it is not too much to
say that it has, practically, saved the company from the
ill effects of shallow mining. It was being mined at the
time of my visit by two t11butea, on the south section
on two parallel veins.  Allison’s tunnel crosscut, called
the No. 1 lower stannite tunnel, has its entrance in slate,
striking N.W. and dipping N.E., and the drive W. is on a
lode 6 feet wide,in slate country. The lode-channel carries
a vein of stannite 3 inches to 1 foot, fairly continuous, the
best being on the footwall. Behind the end a slide had
thrown out the vein from the footwall, and now the
vein, a 6-inch one, is on the hanging wall, which is
graphitic slate. In the face, dark slate carries streaks of
quartz and pyrites. This driveis 115 feet long. Return-
ing to the tunnel, a few feet further in, is a br oad drive S.,
in pyrites and stannite. At first the staunite is 18 m(‘hes
wide, but then goes oft’ west in 2-inch veins. In the N.
drive, about 70 feet, there are two inches of good stan-
nite on the hanging Wdll and at 36 feet above the end
exceptional assays of 305 ozs. silver per ton haye been
obtained. The tunnel has been extended 60 feet beyond
this, and cut a small pyritic vein.

A surface drive 89 feet, has opened stoping ground N.
and S. of the winze. Across the creek, to the N., is the
north surface adit, the end of which is about 46 feet
above the north end of drive helow. A quartz and
stannite vein is on the W. side inside entrance, and a
small rich vein crosses the level at Curtain’s winze, 36
feet ahead of the lower drive N.  The uppermost surface
adit shows stannite, copper, and galena.

The No. 3 level is about to come below the stannite
workings, and there is every reason to believe that the
veins of this mineral are persistent in depth. The metal
has already been struck in the No. 3 workings, and, if
the development turns out to be satisfactory, the Oonah
Mine will get a substantial lift. The lower levels of the
mine will enable the stannite lode to be attacked in depth,
and it will infallibly be met with at those levels, This
is a very encouraging feature of the mine. There seems
to be a good deal of variability in the contents of the
ore, but up to the date of my visit the average value
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realised had been £21 per ton. The tin is not paid for :
according to assays, the ore contains about 14 per cent. tin,
29 per cent. copper,and from 107 to 140 ozs.silver. When
I was there, the ore obtained was bulking 14 per cent.
tin, and a maximum of 264 ozs. silver, but the silver con-
tents have not been maintained. The per cent. copper is
the same as that of Huropean stannites, but the tin per
cent. is only half that of normal stannite ; the silver, too,
is a decided novelty. The ore contains, also, bismuth,
antimony, and is mixed with galena and iron pyrites. In
Cornwall, stannite oceurs in granite, associated with cas-
siterite. It is stated to be lost In dressing™ In his
elements of metallurgy (p. 470), Phillips says—* This
mineral does not occur in sufficient quantities to admit of
being metallurgically treated, and must be regarded as
essentially a mixture of various isomorphous sulphides.”
A notice of stannite as found on the Silver Queen in
Clarke’s tribute lode, associated with pyrites and galena,
assayed by Mr. J. G. S. Stitt, and containing 90 ozs.
silver per ton, appears in Proc. Royal Society Tasmania,
1895, p xx. (W. F. Petterd). The following are assays
of stannite published by Dana and Phillips :—

3. S Cu. Fe. Zn.
Wheal Rock ...... 29-64 25755 29-39 12-44 1-77
St Michael's Mt.. 20-46 20-85 2018 673 7°26
Cornwall .......... 27-94 2204 2777 1275 3:62
Cornwall .... 29-68 2342 2950 1355 385

Zinnwald ..........  20-05 2565 20'38 624 968
Klaproth .......... 3050  26:50  30:00  12-00 i
Kudernatsch ...... 2064 2555 29-39 12-44 —
Oonah Mine ...... ? 14-00 20-00 ? —

I went over various workings on cupriferous and
calena lodes on the Oonah properties, but I need not
particularise. ~ Nothing is being done at Bradshaw’s
copper workings, but there is room for exploration. All
that appears requisite is a slight increase in the copper
percentage. Though the work, on the whole, has had
somewhat disappointing results, and the outlook, as things
are going on now, is none too encouraging, it was quite
evident to me that the Oonah has the makings of a good
mine : but it requires adequate capital and a more enter-
prising policy.

* Phillips.  Ore Deposits. 1896 ed,, page 218.
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The dressing floors are fitted with a Liihrig plant. It
is a pity it cannot be kept running continuously. Fifty
hands were employed at this mine and 36 tributors.

I am indebted to Mr. Con. Curtain for accompanying
me to the several surface shows and other features of
the property in bad weather.

Mount Zechan ( Tasmania ) Mine.

This company, better known as the British Zeehan,
is working on the Silver Queen Extended, Balstrup,
and Silver Spray sections. [ had no time to go through
the mine this time, but [ know the property. The
Argent is one of itz sections, and at one time returned
a good deal of ore, but water grew difficult. The
principal work has been carried on lately on the Queen
Extended block, but a fine discovery of vich antimonial
silver-lead ore, some of it assaying over 2000 ozs. per
ton, and the bulk of it worth £30, has been recently
made on one of the two 80-acre Silver Spray sections,
Thiz rich ore is Jamesonite, a sulphide of antimony and
lead, as shown hy the following analysis made by My,
W. F. Ward, Government Analyst :—

Lead............ 40 per cent,
Antimony ..... 29 per cent.
Sulphu® o . 18 per cent,

After several years’ perseverence the company seems
to be on the eve of prosperity : its output is on the
increase, and the increased values also are not wholly
due to the present higher market rates. In 1898 the
output was between 300 and 600 tons silver-lead ore,
worth about £16 per ton; in 1899 between 1100 and
1200 tons, worth about £19 per ton ; and this year the
new rich ore will make itself felt in the Returns. Tt is
disappointing to notice that work has been carried on
mainly by tribute, a very unsatisfactory plan. Although
it has kept the concern alive, these large properties have
not been developed to anything like the extent they
should have been. There has been far too much shallow
mining indulged in, and it i only within the last year
that preparations have heen made for deeper sinking.
It is to be hoped that the better times which appear to
be coming will induce the owners to embark on a more
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vigorous policy. They have an excellent manager in
Mr. Vincent.  On theoretical grounds I have formed a
high opinion of the value of the Balstrup section south
of and adjoining the Argent block, and I believe that
that ground will eventually be proved to be valuable, for
it seems to contain the junction of two separate converg-
ing sets of mineral-filled fractures coming in from N.I0.
and N.W. respectively.

Colonel North iine.

J. H. Houghton, Manager. This company, besides
its mines, has four miles of tramway connecting with
Zeehan. Its property is a large one, over 600 acres,
at the S.W. end of the lode systems coming through
from the Montana, Queen, and British Zechan sections.
[t is near the edge of the Zeehan Basin, and on the
margin of the serpentine area. The ratio of silver to
lead in the ore is fair, though not high, averaging from
1 to 1} ozs. silver to the unit of lead. From the Grubb’s
Mine £32,000 worth of ore is stated to have been raised
in the past, and that lode 1s not the only one on the pro-
perty. The main shaft is down to 275 feet, 4 levels
having been driven on the lode, viz.—Intermediate, at a
depth of 80 feet ; No. 1, at 130 feet ; No. 2, at 200 feet ;
No. 3, at 273 feet. The old stopes go right up to surface,
representing a block of lode about 270 feet high x 200
feet in length. The ore-shoot, or body, which, above
No. 2, seemed to be vertical, lengthens out between Nos.
2 and 3 in a southerly direction, and from this fact the
ore is cousgidered to pitch south as it goes down, At the
northern end of the mine there was very good ore in the
upper levels, but as the lode descended it grew poorer,
and split down to the 130-feet level. No. 2 level, I found,
was not being driven N., as the ore stopped with the
stope in that direction. It ought to be driven S., how-
ever, for there is a probability of it coming into another
shoot of ore, which has been struck in the bottom level ;
and if No. 2 becomes ove-bearing, it will he necessary
to resume driving the south end of No. 1. The bottom
level was being driven 8. on a 6-foot lode carrying a
foot of solid milling ove, when I was underground. The
ore is rather finer-grained than the produce of the old
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stopes, and its assay value is lower.  lts appearance,
though it is fairly well mixed with blende, is very
encouraging. The lode is a fissure one, bearing N. 47
15, In the upper levels its underlay is westerly (contrary
to the general rule at Zechan, except at the King), but
there are indications of the I. dip being recovered in
depth. The N. drive at the bottom level is on a lode
containing much blende. The gangue is carbonate of
iron, and the country-rock, melaphyre. It is intended to
rise and crosscut behind this end—a very good plan.

It is interesting to notice that Mr. Stitt has deter-
mined rutile in a vein on the Colonel North old ground.
This would seem to indicate some connection with
granite.

The concentrating works are equipped with May’s
plant, 3 jigs, 3 Frue- vanners, concentrators, and a few
Frue-vanners for slimes. Outside some 300 tons second-
class ore were stacked as reserve. Fourteen men were
working underground, I.ess blende and more galena
would be a desideratum in the orve, and some of the
galena is rather poor in silver : but the mine is in ground
well worth prospecting, and offering good chances of
success. There 1s every reason to believe that judicious
progressive work will bring this property into a pros-
perous condition.

The four miles of railway from Zeechan offer, along a
line through Kenney’s, Omant’s, Anderson’s, and Quig-
gan’s sections, the means of extension into the Comstock
district. Access could also be given to the Comstock,
especially to the southern portion of the field, by
running an extension from the Colonel North tram to
the end of the old Tasmanian tram on Carson’s scction.
The Colonel North Company has advantages in the
possession of its tramway which it would do well not to
sleep upon.

New Mount Zeehan.

This company has 120 acres at Zechan, and has,
unfortunately, spent nearly £14,000 on its mine, with
no result worth speaking of. The deepest level is only
124 feet from surface, the main shaft being 140 feet
deep. The mine could never be expected to live at this
trifling depth.  Another factor in its failure is the small
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amount of driving upon the lodes. Crosscutting has

been carried on to a large extent, but crosscutting 1s not
of much usc if the lodes, when intersected, are not fol-
followed up by drives. These two causes have com-
bined to bring the mine to its present deplorable state.
Work has now been suspended and the mine let on
tribute, Tleven parties of tributors are working on

-different parts of the property, but they do not seem to

be very successful o far, and I do not anticipate that
they will do the company any real good. There ave
enough surface shows on the property to tempt them, as
there appears to be a network of lodes all over the flat,
but of very variable size and quality.

From the main shaft, at a depth of 60 feet, a level has
been driven 700 feet on the lode, and another at 124 feet,
the lode running a little E. of N., and the ore—shoots
pitching 8., as they do in all lodes on the property.
The 124-feet level, S. on main lode, goes towards Smith’s
tribute, has been driven 1040 feet, and is within 500 feet
of the bound‘u' A little ore was fonnd in an underlay
winze to 40 feet but nothing payable in the main level.
At the surface Oood ore occurs in Murphy’s lode, down
to 40 feet behind the end of main level south. A few

.erosscuts are wantecd in thiz drive. [ understand short-

ness of funds has prevented these being driven.

On Nos. 3 and 4 lodes W. thele are short drives,
which had some high-grade ore 10 inches to 1 foot, much
fanlted. The lode here requires developing.

A 100-feet extension of crosscut would connect Nos.
2 and 3 shafts, and drain the latter to 70 feet. This
shaft is, however, small, aud of no use for deep
work.

No. 1 lode, W. level from main crosscut, has been
driven without results, though the lode is good enough
at surface., A west arm, pmbabl\, the same as t]w
No. 1 lode coming 5. W fmm N. E., crosses with a short
shoot of ore from surface down to 60 feet.

There arve nine lodes crossing Main-street, bearing W,

-of N., with angle diminishing going N. These lodes are

IILELIIV\GI.'L[C%EI with a Qhrrht eastmh underlay.  When
Main-street was constructed and aml(h') PXC:L‘;(LtIOHb
made for buildings, T believe galena was found in all

these lodes. All the land in Main-street has been
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resumed by the Government, and thiz resumption has,
doubtless, been injurious to the company.

[ had a look at some of the tribute works. On
Section 559 No. 2 tunnel was being driven K. to cross-
cut supposed lodes in the hill, below where galena was
found while digging posts for houses. The tunnel was
123 feet in, and the end 70 or 80 feet from surface.
A wide formation of black pyritic pug had been met
with, but no galena, except a little near the entrance,
and 18 inches of ore which came up in the sole. It is
clear that this drive 1s not deep enough. The country
passed through was soft and clayey. Some chocolate-
coloured slate or grit, with serpentinous veins, was inter-
sected : in the end a white, lumpy, crystalline sandstone.
The main E. crosscut end is 100 feet N. of the pug
formation in the tunnel, and will cut it, if continued.
There is every sign of the pug being the up%)er part of a
lode, and I look upon the tunnel as being below the mere
surface-shocts of ore, and not low enough for a second
shoot.

No. 1 tunnel, near Smith’s section, is 200 feet from the
boundary, and passes through the same black pug forma-
tion ag in No. 2. A lode 2 feet wide has been cut in it,
and a second drive has the same lode on the footwall.
It was followed a little distance, but was only a small
vein. The black pug, probably, represents Currie’s lode
in Smith’s section. The length of this tunnel 1s 206 feet,
and the end is 100 feet below surface. It is being driven
towards the crown of the hill, below which it will be 150
feet. It ought shortly to intersect another lode seen at
surface. There are some rather interesting soft car-
bonaceous seams in the slates in the tunnel end.

[f the company begins serious work again there are
three aims which it ought to keep in view, viz.:—

1. To continue crosscut from the 70-feet level and
connect No. 2 shaft with No. 3 at the Gaiety.
Only a hundred feet of crosscutting are
required to connect ; of course, the lodes inter-
sected in the crosscut would have to be driven
upou. 1 the main crosseut were then con-

tinued beyond No. 3 shaft up to the boundary,.

it would cut four more lodes in the eastern
part of the property. Another shaft would,
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however, have to be sunk for continued work ;
the Gaiety one is only suitable for an air shaft.

2. To resume smking the main shaft, which is only
down to a trifling depth.

3. To arrange an amalgamation with Smith’s, which
ought not to be difficult, as that section is
rather small to float by itself.

To No. 1 T may add that if permanent developments

oceur in the eastern part of the property another main

shaft will be absolutely necessary, as the distance from
the present engine shaft will be too great.

The disappointing results, so far, tend to discourage
continuance of the work at present depths. Despite the
money which has been spent, the mine has not been
opened up with a view to the future, and, from all ap-
pearances, resumption of work here practically means
the starting of a new mine. There is nothing, however,
in the nature of the country or lodes to forbid the hope
that ore may make again in depth.

South King ( Fahey's 1vibute ).

This thriving tribute is on the south section of the
Silver King property, and has been lately an important
contributor to the production of the field. DBetween
Fahey's and the railway there is a western line of gossan
outcropping across the mine tram track. A crosscut
from Fahey’s ought to cut it. It is a soft gossan, orig-
inating yellow ferruginous water, and no work has been
done on it yet. The country is a light fissile sandstone,
and the outerop ought to be tried, for it has a promising
look,

The main shaft is now down to nearly 200 feet, and a
No. 3 level will be driven from the bottom. At 100
feet a crosscut was driven E., cutting the main lode at a
short distance in. The crosscut was then extended to
cut a rich little lode known as the Sunrise, but the water
proved too heavy, and driving had to be discontinued
till sinking is resumed. The lode in this mine averages
from 3 to 4 feet wide, and, unlike the lodes in the other
parts of the field, underlies W. The country-rock is
sandstone.  An underlay winze had just been started on
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4 feet of solid ore, but had to be stopped at 8 feet on
account of water. When the main shaft is sunk further
this winze will be drained and work resumed. Going
south, the lode widens to 6 feet, and attains a maximum
width in stope of 18 feet. In the gossan, in the upper
parts of the mine, patches of copper ore are found.
Further on there is blank ground for nearly 60 feet ;
two exploratory crosscuts have been driven, but without
success, For 30 feet behind the end of level there
are stopes overhead. The N. level has been driven 293
feet, the last 30 feet of which have been blank. The
remainder has been on a lode from 2 feet 6 inches to 4
feet 6 inches wide, bearing slightly W. of N., dipping
1 in 5, and carrying dressing ore with carbonate of iron
gangue. When the lode is flattest, it has been found
best for ore. The ratio of silver to lead has varied from
a little under to a little over 1 oz. silver to each unit of
lead. The last stope was 90 feet from the crosscut. The
lode does not seem to have any proper walls; they are
walls behind walls ; but such as they are, they are ex-
ceptionally good, showing graphitic slate and pug. In
the end there is no hanrrmo'-\m]l visible, but the lode
track hugs the footwall on which pug and soft carbonate
of iron are Iying. The rest of the face is lode~slate
streaked with carbonate of iron and galena. A crosscut
E. has been driven behind the end for 22 feet, but with-
out intersecting anything. The ]ode in this mine is
widest at 30 feet from surface, but the best body of ore
is at 50 feet. The stopes are 130 feet in length, Second
class ore was being freated in handjigs, but the intention
is to erect a concentrating plant. 170 hands were em-
ploved. For some time the tributors were unfortunate
with this mine, but it iz pleasing to see that their per-
severance has been rewarded. Thelr success will not be
without effect on neighbouring ventures,

On the boundary b(,tweeu the South King and Zeehan-
Bell there is a sbaft which goes down to the 116-feet
level of the Bell, and some 30 feet lower still. It was
formerly worked by tributors, and I understand that a
sub-tribute from the King did pretty well here. DBoth
the South King and Bell mines are connected with this
shaft, and now “the Bell Company ought to sink to strike
ore at a deeper level, as the ore pitches south, thoungh
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close to the shaft it would appear to narrow out funnel-
shaped in depth.

North of Fahey’s, just south and I8, of the railway
line, a small shaft was being started by Mr. Fahey on a
gossan outcrop on the main line of lode. This gossan
carries galena, and it is quite likely that there may be a
shoot of ore here.

Zeehan-Bell Mine.

From the old tribute shaft, in the northern paré of
this property, some argentiferous gossan and low-grade
galena were obtained, not very high in silver. This was
on the main lode, which was picked ap further south, and
stoped out to surface for a long distance. The zine
contents are said to increase going south. Two levels
have been opened out in this mine: an upper one at 116
feet, a lower one at 180 feet, besides the upper adit.
The bottom level is being driven, but nothing done in
main faces until both levels are connected. The lode in
bottom level carries 2 feet mixed ore in short erratic
shoots. No ore in the face and no stopes in back of
level. This level 18 270 feet long from crosscut. A
little svoping has been done over back of adit. A
winze is going down from the 116-feet level to connect
with rise from the 180-feet. The face of the 116-feet
has holed to the level from the South Wing worlings.
The work in the winze and rise was all that was going
on at the time of my visit. 13 hands were employed.
The lode has been traced and worked at surface for 300
feet south and as far north as the South King boundary.
The claim has been idle a couple of years, but seven
months ago was re-started.

There are no concentrating works attached to the
mine, as the company intends first to sell its ore as
raised, and wishes to assure itself of a better grade
before committing itself to that expenditure. The
ratio of silver in the ore from this mine is low, being
Loz to a unit of lead, and this is the return from ore in
the bottom drive. There is a good deal of low-grade
ore in the upper part of the mine awaiting concentration:
in fact, most of the ore requires to be dressed. If a
gmall dressing plant had been put up here, Fahey’s ore
would have been secured, but 1t is now almost too late.
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I noticed the ore is associated with a fair amount of
zine blende.  The ore close to the King boundary has
been stoped away to surface, and the prospects of the
mine, as a whole, are not encouraging between the 115
and 180 feet levels. A fair trial would be to carry
exploration to a greater depth. A long crosseut from
the shaft would cut the western gossan lode, and that
would be a legitimate piece of work ; but the present
company does not seem to be very energetic in its
venture.
Western Consolidated Mine.

This was formerly the Western Extended, in part.
[t comprises 350 acves, adjoining the Western Mive
property on the N. and N.W, The old Western
Extended did work on some lodes running I8, and W, of
N., and sank a main shaft 160 feet. The new company
is being formed to take over these blocks as well as
those formerly held by the May Queen and others. A
lode has been found running E. of south, which is
claimed to be identical with the main lode of the
Western Mine. Whether it is so, will have to be ascer-
tained by following it to the boundary, for the lodes of.
the Western are so irregular in bearing and behaviour,
that the mere correspondence in strike of a lode on an
adjacent section is insufficient for identification. The
published assays of the ore are very variable, the lowest
silver ratio being about -8;0z. to the unit of lead,
and the highest, over 3 ozs. to the unit, but, I should
think, the latter must be secondary ores. The country
i slate and sandstone, outside the favourable melaphyre
country, and deserves prospecting. It will be grati-
fying if the owners can show that the Western is not
the termination of the field, but that the Zeehan lodes
extend further north. As an effort to prospect and
extend the length of the ore-bearing belt beyond its
present known limit, the venture is worthy of encourage-
ment.

Tur Comstock DistrIict.

About four miles west of Zeehan the country, consist-
ing of Silurian slates, sandstone, and limestone, with an
extension of the melaphyre lava, is seamed with a series
of zincey silver-lead lodes, which, thongh unconnected
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with the Zeehan lodes, are probably of the same age,
and originate from the same source. They have no
constant bearing, but cross each other in sets in different
directions. Perhaps, however, the most frequent bear-
ings are west of north and east of north; but it is
altogether premature to say which of these sets are the
most important. I am inclined, however, to believe that,
like the lodes on the Zeehan field, those running W. of
north will be found the principal ones. The country
rocks mostly bear N.E., and the lodes intersect them
after the nature of fissure-veins. On only one property
(North Tasmania) has a shaft been sunk as deep as 190
feet ; all the other shafts are 100 feet and under, so that
we mally do not know what the lodes are like at any
reasonable depth. Some of them have gossan outcrops,
the poverty of which may be attributed to the leaching
out of the primary minerals, to be found again in a
secondary form at the ground-water level. Most, how-
ever, show unchanged sulphide in their outerop, and from
this we may infer that no great leaching has taken place.
From the favourable appearance of the outcrops, and the
solid, defined character of the lodes as seen not far below
Surface, it may be assumed that their behaviour in depth
will be found satisfactory. Certainly, there is nothing
in their aspect to warrant the absurd notions that they
are only surface phenomena. As channels for ore
deposition they are as well defined as any on the Zeehan
field proper, and from this point of view I should judge
them to be even superior, for their is no symptom yet of
the vein branching and interlacing, which is characteristic
of so many of the Zeehan lodes. They are a good deal
nearer to the Heemskirk granite range than the Zeehan
veins are, and many of them are close to the contact of
the serpentine with the Silurian country. The serpen-
tine contact crosses the Trial Harbour road a little W.
of the South Comstock, and runs N.W. through the
Colonel North West and Silver Stream to H. D. Marsh’s
west section, where it has been raised by the great granite
mass which is now developed as Mount Agnew. It con-
tinues in a S.H. direction to the west of the old Tas-
manian tramway ; but I found serpentine also further E.,

on the Britannia section. This contact country is in the
highest degree favourable for the deposition of ore in

III
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lodes, and the district may be considered favoured in-
that respect. I should think it very likely that the ser--
pentine intrusions shattered, or at least shook, the country-
rock, inducing the formation of lines of weakness, which
were taken advantage of by the succeeding granite
magma acting as the mineralisator.

The Comstock district has been practically abandoned
for several years, desultory and tribute work only being
now proceeded with at a few of the old mines. Numerous
sections were taken up about 12 years ago, and great
expectations formed of the field. Its failure to fulfil the
hopes entertained may be aseribed to a combination of
causes, which [ enumerate as follow :—

1. The preponderance of zinc blende in the vein
stuff.

2, The comparatively low silver contents of the
galena.

3. The insufficiency of subscribed capital for work-
ing the mines.

4, The difficulty and cost of transport.

These drawbacks discouraged adventurers, and, finally,
led to the stoppage of work. The attention of the public
was then drawn away to the newly-discovered silverfields
at Dundas, and the Comstock area fell into a state of
neglect, from which it has never recovered.

If we examine the causes of disappointment we shall
find that some are remediable, while the others may,
under the altered state of things now prevailing, operate
far less prejudicially than they did in the eighties.

Though zine is an unwelcome companion of galena, it
is by no means such a drawback as it used to be. The
rise in its market value and improvements in separation
methods have increased the chances of the Comstock
mines. The clean blende ore can be sold at a profit
direct, either to the smelting works at Zeehan or to local
buyers for European smelters : and where the blende is
associated with galena not too intimately (Z.e. not chemi--
cally) and without too much iron pyrites, there is no
insuperable diffieulty in separating it gy dressing. Some
of the zinc blende occurs very clean, scarcely needing
hand-picking, and yielding 50 per cent. zinc.
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A sample of dense zinc blende which I took from the
South Comstock Mine has been assayed by Mr. W. F.
Ward, Government Analyst, and contained —

T8 avervinis

Lead .......... 1-12
Iron;:sssimas 9-80
Manganese... 160
Silica veviennnnn 648
Gold conacnens trace.
Silver ..o......

4870 per cent.
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»

2%

b

16 dwts. 8 grs.

An analysis of solid zine ore from the same mine by
Mr. J. G. A. Stitt yielded the following results :—

LiniCusiisvcsine 52-47 per cent.
Iron...cenen.es 10:50 %
Manganese... 362 %
Sulphur....... 32:95 ’
Silica, &e. .... 46 5
10000 .

Gold .ovveennes

Silver .oveenne.

4 dwts. 14 grs.
1 oz. 15 dwts. 22 grs.

Assays of South Comstock zine ore by Mr. Hill, the
assayer at the Hercules Mine, have given the follow-
ing :—

Per cent. Per cent.
ZE sovenesneni 5080 51.80
Iron vivvevvvennnes 10+40 18:20
Manganese...... 050 —_
| 7=, K —— 0°54 —_—
Silver..voeneenns 3-20 1-90
Insoluble ........ 915 280

The iron is evidently approaching a quantity which
may prove troublesome. I*‘I())r a zinc ore assaying 43 per
cent. Zn. miners can obtain about 20s. a ton at the mine,
and 4s. for every excess unit. Bulk parcels of 48 per
cent. have been sold at 35s. a ton ; other consignments
down to 32s. Consequently, there is an important
difference between now and a dozen years ago, in that
there is a market now at Zeehan for the blende ores,
while then there was none, and the zinc was an absolutely
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useless commodity. It need not be anticipated, however,
that the blende will remain the sole or dominant mineral
in the lodes. DBlende and galena are natural associates,
and when one dies out the other often appears. This
change is not dependent upon depth, but may take place
at any time. I think, however, it is likely, seeing the
great development of blende there is in the lodes of the
district, that the galena will always be found to be
accompanied by blende more or less, even when the
former predominates. There is, however, nothing in
this to discourage exploitation. On the contrary, the
presence of zinc in such quantity is satisfactory in the
meantime, as furnishing some return for capital pending
the discovery of galena zones in the lodes,

The silver contents of the ore constituted a second
factor in the cessation of work, but these are not intrin~
sically low. The average contents of 287 tons of ore
from the Comstock Mine I find to be 63 ozs. silver to
52 per cent. lead per ton. This is a little below the
average of the Zeehan ore, and, with former conditions
of work, may have tended to discourage early investors.
In some mines on this field the silver contents fall below
1 oz. to the unit of lead, but at the present time they
do not offer aninvineible difficulty. Thus the two draw-
backs abovementioned are no longer so formidable as
they appeared at one time. As for the remaining ones,
they may be remedied absolutely.

The great mistake was made of supposing that a small
oulay would bring quick and important returns; and
there is danger of this mistake being repeated. Most of
these mines require shafts, pumping and hoisting appli-
ances, &c., and to attempt to begin work at them again
without being prepared with ample capital will ouly lead
to disaster and bring the field into bad repute. Small
prospecting companies cannot hope to achieve anything
worth doing, and 1t would be well if only such companies
resume operations here as are ready with a well-con-
sidered programme and have the funds for carrying it
out.

Comstock Mine.

This mine is close to the main road to Trial Harbour,
about 5 miles from Zechan railway station. From
Zechan the track along the Silver Queen swamp is taken
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over decayed melaphyre and slate country. The hillg
appear to be sandstone. At the junction of the Oonah
and town trams we sec melaphyle, and again going up
the hill at Queen No. 2, where it is vesicular. “The
melaphyre here has ylelded rich kaolin and carbonate
ores. It decomposes to a characteristic yellow clay,
which clothes the spur up to the Sylvester saddle, 360
feet above the Queen bridge. On the saddle, in the
roadside cutting, the white rock is well bedded, striking
N. 20° W., and dipping N.E. at a chain south of the
north boundary of the Sylvester 33-acre section. The
country along the road S.W. of the saddle is obscured
by surface soil, but the melaphyre possibly extends to
the old Sylvester Mine, where the ore is very pyritous.
The upper zone in this mine yielded fair secondary ores,
chlorides, and phosphates, and the galena obtained was
equal in silver contents to that of the Zeehan mines.
The Comstock Mine itself is on Section 712-87, and
was opened in the early part of 1888, on a strong lode,
bearing N. 15° W, and dipping N.E. Following the
lode up from the south a surface trench exposes it in
limestone as 5 feet w1de, with seams of galena, pyrites,
and dark, ferriferous zinc blende. This dark blende
tarnishes an indigo blue, and the iron pyrites, on exposure,
assume a coppery hue. Going mnorth, the lode appears
to split. North of the small reservoir it continues
strong, with good ore underfoot. Up to here it has
been stoped down to 19 feet: there is a nice seam of
metal in the N. end of this cut. A small shaft which is
between the dam and poppet-head yielded two or three
tons of blende last year. In the part of the section
north of the central 10-acre block there is a 30 or 40 feet
shaft, just S. of the main shaft, which latter has been
sunk to 100 feet. Trom this shaft, 8 chains N. of the
open stope, two levels have been driven N. and 8., one at
45 feet, and a bottom one at 100 feet. The lode, when
struck in a 43-feet I. crosscut, was found to be a blende
one, 4 feet in width., A good shoot of galena and blende
ore, 100 feet in length, has been stoped away from the
shallow level to surface, going south. The mullock-heap
has been picked over since, and, it is said, has yielded
some good blende, assaying over 50 per cent. zinc. The
Comstock lode throughout its length eontains galena and
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blende in varying proportions, the latter often very
abundantly. From the open stopes to the northern
boundary, the lode, with blende, can be traced through the
section, Ten chains east of this another strong lode, of
similar character, though poorer in lead and silver, has
been traced for a length of five chains, and will most
likely be found to traverse the property. From the
company’s records, I notice that 300 tons of silver-lead
ore realised £4000, or £13 per ton, which, for the ore of
this field, and in those days, was a satisfactory return.
As far as I can learn, about 600 tons of ore was the
total output. This should encourage perseverance in
further developing the property, which has several good
points, and the proprietors should not rest satisfied
until they have explored the lode at serious depths.
This lode, which goes strong into the South Comstock
section, is a powerful and continuous one along its strike,
and has every indication of persistence in depth. To
more fully prospect it, a long crosscut tunnel has been
driven nearly 700 feet on an easement from the South
Comstock, and is about to be extended as far as the lode.

South Comstock Mine.

This is on the 80-acre section, situate immediately to
the south of the Comstock. The lessees, Messrs. G.
O’'Neill and W. Flaherty, have let the mine on tribute,
and it is at present the only mine on the field forwarding
regular parcels of ore to Zeehan. The main workings
are just inside the north boundary, where there is an
open cut with a face 58 feet high, exposing a lode at
least 13 feet wide, which consists, at this point, of zine
blende and other lode-matter. The full width of lode is
not laid bare. In the floor of the face a shaft has been
sunk, first for 40 feet vertical from surface, then on the
underlie to a depth equivalent to a further 40 feet ver-
tical. A short drive, 20 feet, has been put in south from
the bottom of shaft, and from this drive a little good
galena ore has been won. The drive, however, re-
sembles a burrow more than anything else.  This is the
deepest part of the mine, and the zinc blende here is,
perhaps, the purest. The underlay (E.) is becoming
much flatter in descending. Both galena and blende
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-co-existing at this depth is rather favourable for galena
prospects as mining works go down. O'Neill's tunnel
has been driven at 18 feet below the shaft collar for 114
feet along the lode, which consists mainly of nodular
blende and pyrites. At the end of the tunnel a crosscut
has been driven diagonally S.1%. across the lode for 66
feet without absolutely reaching the hanging-wall. The
ore exposed is chiefly zinc blende, in irregular lumps and
patches, the poor lodestuff between the solid patches of
-ore being soft iron oxide and pyrites. At the end of
the erosscut a winze has been sunk 15 feet, and in the
bottom of this the zinc ore seems more solid. The long
tunnel from the S. side of the hill is 97 feet vertical
below the level of these works, and will provide a useful
test of this lode at some depth. A little galena is won
from time to time, and hand-picked at the mine, and
realises from £6 to £10 per ton at the mine. Sales
have been made at £6 13s.,, £8, and £10. A sample
from the N. drive, assayed by the Government Analyst,
returned 84 per cent. lead (by wet method), and 114
ozs. 6 dwts. 16 grs. silver. 1 have very little doubt that
the proportion of galena will sooner or later increase.
If the mine, in the meantime, can be kept going with the
proceeds of the zinc blende, of which it has a large
quantity easily available, it will inevitably, in the course
of time, come into the galena-bearing zone of the lode.
The lode has not yet been blocked out sufficiently to
allow of any safe calculation of the quantity of zinc ore
in sight or readily accessible. The quantity of soft,
worthless lode-matter is considerable, I should say at
least 50 per cent., and any unforeseen increase in this
will upset the estimate, but I think it would be safe to
say that there are from 6,000 to 8,000 tons zinc blende
above the level of the deepest works. This blende ore
averages from 40 per cent. to 48 per cent. zine. j
A small drive is being put in N. on the lode
from the crosscut behind the end, and the soft
gossan of the crosscut has given place to solid blende
ore the last six feet. Some galena has also been won
from this drive ; good clean ore alternating with blende,
and apparently going underfoot. With the present
means of transport, I do not think that the ore can be
mined and delivered in Zeehan under 30s. per ton, but
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mmproved communication ought to reduce this cost by 5s.
per ton, which, in such a low-grade ore, means a great
deal. It has been claimed that the blende averages 4
dwts. in gold contents, but my sample, assayed by the
Government Analyst, contained only a trace of the
precious metal, and 16 dwts. 8 grs. silver. Tam told that
continental buyers offer £4 per ton in Antwerp, with an
extra allowance for any gold contents, but as the ore
would cost nearly that sum by the time it was placed on
the European market, there seems to be no particular
advantage in disposing of the output in this way.

If the blende ore could be sent to Zeehan for 3s. or
4s. per ton this mine would be a legitimate venture,
especially if amalgamated with its neighbour, the Com-
stock ; and I think a fair proportion of silver-lead ore
eould also be got out without much difficulty or delay.
The silver contents of the galena being a little higher than
in some of the other mines of the Comstock district, is an
advantage. DBut the proprietors, to ensure success and
make a good mine of 1t, ought to amalgamate with the
Comstock and provide ample capital for systematic work.
Small associations with insufficient means will neither
benefit the adventurers nor do justice to the mines.

Besides the main lode which traverses both the Com-
stock and South Comstock properties, the latter section
carries a nearly parallel east lode bearing N, 45° W., a
N. and 8. lode (Montgomery’s) and two lodes runping
N.E., viz., the Stockyard lode N. 30° E., and the Boss
lode N. 32° E. The Stockyard lode has an old col-
lapsed shaft, and carries the usual zincy galena ore.
Some nine tons which were sent away are reported to
have had good silver contents. In order to test the
nature of the gossanous material from some of these
lodes I took samples from the South Comstock upper
tunnel and the Stockyard lode, which have been assayed
by Mr. W. F. Ward (the Government Analyst) as
under :—

8. Comstock : soft gossan. Gold trace, Silver, loz. 17dwts. 13grs.
Stockyard lode: gossan, Gold, 1dwt. 15grs., Silver, 20zs. 9 dwts.

The lower adit referred to above, if pushed far
enough, would drain all these lodes, and give access to
them at a moderate depth. The South Comstock main
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lode is concealed southwards by the overburden on the-
hill ; but what is supposed to be its continuation has been
driven on N. below the old Tasmanian tramway. Some-
blende and galena were found in a small seam 1n similar
slate country to that on the N, side of the hill. A little
native copper, too, is present in the ore.

Macdonald's Tribute.

I should have mentioned above that, on the Comstock
property, 5. of the main road, an open cast excavation
15 being worked on tribute, on a large galena lode bear--
ing N. 20° W. and dipping N.E. An old shaft is sifuate
just E. of the workings, and has cut the lode at 35 feet.
The ore is poor in silver, but rich in blende. The lode
has been trenched along its course northwards, and
several tons of blende ore sold from it, carrying 45 per
cent. to 47 per cent. zinc. This is parallel with the
Boss lode on the adjoining section. A little concen--
trating ore can be picked out of the waste heaps which
I saw, but the galena is associated with a good deal
of pyrites and blende, and I do not think mining will
pay unless there is easy tram communication with Zeehan.
But, even with rich ore, this tribute would never pay
with the present unsystematic way of working, The
tributor intends sinking, and cutting the lode lower
down, but at no great depth, and shallow mining will!
neither prove nor sustain the mine. A few yards south
of this, just before coming to the Comstock Hotel, an
outerop of iron pyrites, blende with a little galena, courses
N. 20° W. through slate country.

North Comstock.

Section 1546-93M, 62 acres. This was taken up in
1888, and about £1200 spent in shallow and surface
prospecting, which was continued without results, as far-
as silver-lead ore was concerned ; and work was aban-
doned in 1892, I walked over the property, and
examined the work which had been carried on, with a
view of picking up the main lode coming into the section
from the Comstoclk.

Half a chain north of the south boundary, a small adit
‘has been driven N, 80° W., but it is altogether too far to.
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“the west of the main lode, though, if continued, it would
intersect one of the lodes coming from the south. It has
been driven 45 feet in dark slate country, containing a
little pyrites. The upper, or third adit, about 550 feet
.above the South Comstock, has been driven N. 80° W.,
across slate, and has intersected a small vein carrying
galena. This vein runs with the stratification of the
country, and was the object aimed at in starting the adit,
but, seeing its unsatistactory nature, the tunnel was
pushed on to cut any lode which might possibly be ahead,
as loose pieces of galena have been found in the creek,
higher up. An intermediate tunnel has been driven
N.E. for a couple of chains (including the approach) to
cut the Comstock lode. After this, it forks ; the west-
erly drive following a soft gossanous lode, which crosses
the tunnel W. of north. The lode carries a 1-inch seam
-of galena. The gangue is quartzose, and the ore is not
associated with so much blende as usual. The end is not
‘more than 18 feet below the surface, and no additional
backs can be got by continuing the drive. The onl
possible policy is to sink, but the country is wet, and it
would be advisable to wait till it is drained by the com-
panies on the Comstock sections, lower down. By
extending the eastern fork a zinciferous lode, which
crops out in the creek, would be met with, but no great
increase of backs could be got. The outcrop does not
expose the lode sufficiently to see its width, but, from
all appearances, this is most likely the Comstock lode,
or a branch of it, for I am rather inclined to think
that the main Comstock lode splits up into branches as
it goes north. The wet country and the rather heavy
scrub make prospecting on this section difficult. What
ought to be done first of all is to expose the lodes coming
in from the south all along their course from the boundary,
-and see exactly what there is to aim at. At present,
some uncertainty exists as to what the lodes which have
been cut really are, and whether the exploratory works
-are in the best positions.

Out on the button-grass country, within two chains of
the N. boundary, a N. and S. lode, with a westerly dip,
goes into the hill N, Its width is 14 inches to 16 inches,
and it runs in sandstone and quartzite country, apparently,
-conformably in direction with the stratification. It is
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seamed with quartz sprinkled with a little galena, and
impregnated with iron pyrites, Good backs are avail-
able, and can be increased to the extent of about 40 feet
by going lower down into the button-grass swamp.

The hill is a high grassy ridge running across the

northern part of the section. The direction of the lode
bears down the hill into the plain a little E. of a shaft
which has been sunk in the swamp at the base of the
hill.  This shaft, 20 feet deep, is in gossany matter,
sprinkled with pyrites and a little galena, but in different
country, viz., slaty. The lode here can only be explored
by sinking. From what I have said, it is evident that
none of these lodes have been sufficiently tested.

Boss Section.

This comprises 80 acres (2073-87:), in the name of
R. Quiggin, east of and adjoining the Comstock and
South Comstock sections. A good deal of prospecting
has been carried on, but no depth has been attained.
The main lode enters the section from the N.II. angle of
the South Comstock property, and bears N, 32 L., across
the Boss section, with an outerop about 20 chains in
length. Just inside the boundary, from the Comstock,
a trench exposes the strong pyritic lode, which, about 50
feet further N.I., is shown again in a long trench and a
short crosscut drive, wheve it consists of dense iron
yyrites, and crosses fissile black sandstone country.

till further N.E. are some open workings on the same

lode, where the iron pyrites carry blende and some nice-

looking galena. Some of the latter is reported to have
assayed 105 ozs. silver, and to have been sold at £15 per
ton. The lode contains a good deal of blende, which
looks well enough where it is not mixed with the iron
pyrvites.  Very little backs are obtainable, and this
necessitates sinking, Further N.E. the lode was driven
ony and 30 tons of ore were sent to the Argent mill. Five
tons of ore were won in simply cutting through the lode
16 feet, which crosses the level diagonally, and was com-
posed of pyrites and blende, with bars of galena. After
driving 70 feet a sink was begun, but discontinued at

-only three feet below the level, owing to water. A shaft

from surface has gone down to a depth of 28 feet. The
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lode i in yellow clay, and, together with the country
strata, dips W. Itisa strong lode, with a solid outerop,
19 feet wide, of iron pyrites, and work has been aban-
doned without giving it fair play. To leave off at this
trifling depth from grass is only playing at mining. No
backs are to be had, and further adit-driving is, in my
opinion, useless.

There is another lode on the section, the west lode,
which is shown in a strong iron gossan outcwp, bearing
N. 30° W, dipping N.E., a.nd in dlrectlon, passes out of
the block at the N.W. corner. Some iron pyrites is
visible in this outcrop, and the gangue is quartz. It is
seen on a small hill on the rather flat button-grass plain,
100 feet above the Comstock Hotel. The country falls
away on the east of this to the plain at the base of Mt.
Zeehan. A crosscut tunnel into the hill from the W.
would test the lode not far from surface; but, as not
more than 30 feet of backs are obtainable, the vesult of
the crosscut would be indecisive. The great drawback
of the lodes on this section is, that sinking is an impera-
tive necessity, and this will involve heavy preliminary
and standing expenditure. Down the hill, near the east
boundary, is the eastern lode, bearing west of north and
running through slates with a westerly dip. This lode is
two feet wide, and carries blende and iron pyrites, with
some galena. It has been surface-trenched some six or
seven feet deep, and lower down the hill an adit is being
driven just inside the K. boundary, to come under the
surface outerop of blende ore at a depth of about 40 feet.
I't has been driven about 200 feet, and now seems to be
about vertically underneath the outerop, but will have to
go in further still, as the lode underlies west. The men,
xﬁowever, have been taken back from the face 100 feet to
drive on a galena vein intersected by the adit. A seam
of galena 1} inches thick, in curly disturbed country,
veined with quartz and impregnated with iron pyrites,
appears in a south drive just started, and requires
following. In the opposite drive, where the ore con-
tinued for six feet in, the country is now barren. Further
in an inch vein of galena was risen on for six feet over
back of tunnel, but died out in very broken country.
The stratification all through the adit is irregular, and
heads of rock are constant. I do not think the main
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lode has been reached yet ; the galena which has been
met with so far appears only to be associated with flat
seams of quartz, and not to represent any real lode.
Further to the north-west on this part of the section
there is another lode carrying small veins of galena.
And again, towards the south and just inside the east
boundary line, is a shaft sunk on a lode or vein running
west of north in fissile sandstone and slate. A tunnel
is being driven from the boundary to cut this, but has
not yet connected with the shaft. I picked over some
fair-looking galena on the small pile of stuff at mouth
of shaft, but my impression is that this part of the
property is seamed with small veing rather than fissured
by any definite lode-channels, and, on the whole, the
deposits of ore are likely to be irregular.

Clarke’s Section.

This is an 80-acre block, No. 4094-933., in the name
of E. G. Clarke, formerly Tasmanian Land Exploration
Company, and 1s situate south of the Boss. The Boss
west lode passes into it, and it has, further, two lodes of
1ts own traversing the section from the S.W. corner to
the N.E. About 400 feet west of the west boundary
the old main shaft is sunk 100 feet, and bottom levels
are sald to have been driven N. and S, for 275 feet, the
south level in ore which has been stoped out to surface.
The ore—ahigh grade galena-blende—issaid to be the best
onthe field. A parallel lode—the Laura lode—has been
worked with fair results. Several prospecting shafts
have been put down, and trenches cut into these lodes,
but I am told that work practically ceased six years ago.
The hoisting plant is reported to have been inadequate ; at
any rate, after considerable expenditure on shafts, the
company suspended operations. I could not get under-
ground, and can form no proper opinion of the mining
prospects, but the lodes which traverse the property
deserve a better fate than their present neglected state.
The country-rock 1s conglomerate and sandstone.

Stonehenge.

Section No. 4132-93., 80 ucres, is south-east of the
preceding.  Three lodes bearing west of north, traverse
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this property. The westerly lode passes N. into Clarke’s,
and the two others N. to the Susannite. The principal
lode has been sunk on, and 60 or 70 feet driven upon it.
The ore is galena blende, but I was unable to learn any-
thing about the results obtained. The section seems to
have been completely abandoned, without much work
being done on it.

E. Gaunt's Section.

No. 2876-87n., 80 acres. This is situate south of the
South Comstock, and is favourably placed for the
extension into the section of the lodes from the South
Comstock and those from Clarke’s section. Nothing
has been done to prove these yet, butif work is resumed
at this group of mines, the section ought to be thoroughly
prospected.

Carson’s Sections.

No. 4005-93m, 65 acres, and No. 4476-93M, 65 acres,
situate a little to the . of Stonehenge, have two
lodes bearing W. of N., which pass northwards into the
North Tasmanian section. The lode in the western
part of No. 4005 is tapped by an adit driven N.E.
There is fair milling ore, but it would never pay for the
cost of transport into Zeehan. If the adit were con-
tinued further, it would cut the western lode. The backs
here are low, not more than 40 feet, The lode is of a
good size, but the work done is only on the top of it.
At the south boundary of 4005, the old Tasmanian main
shaft and tunnel are situate, near the east end of the
Tasmanian tramway. The slates strike: NJE, and dip
S.E. The lode is a large blende-pyrites one, associated
with quartz ; and the ore used to be treated in a con-
centrating mill, which was afterwards sold to the Comet
Company. The large 3-compartment shaft has its
poppet legs damaged by fire, probably bush fires, as
it is in a line with a belt of burnt timber. The low
silver ratio of the ore, and the want of communication
with Zeehan, are great drawbacks.

North Tasmanian,
These blocks appear now on the chart in the name
of A, E. Shillington. They comprise 182 acres, viz.,
No. 3699-93m, 73 acres; No. 3700-93m, 65 acres:
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No. 3701-93M, 44 acres. Two nearly parallel lodes enter -
the section from Carson’s, on the south, and course-
N.W. through the 8.W. corner of the middle section,
continuing thence into the Britannia property. A main
shaft has been sunk in the south section. The depth-
attained is said to have been 190 feet, and levels opened
out on a good-sized lode, which has been stoped out, [
believe, to surface on a good run of galena-blende ore.
The underground workings are now inaccessible. The.
lode bears N. 20° W. and dips N.E. The ore has a
solid healthy appearance in the specimens which I picked
up at surface, but would have to be dressed. The silver
ratio averages a little under 1 ounce to the unit of lead.
Mr. J. G. A. Stitt, of Zeehan, reports numerous assays
of the ores as sold to the Queensland Smelting Com- -
pany, viz, :— .
" Kaolin and Gossan ore, 328 ozs. Silver, 30 °/, Lead
” 87 n ” 7 ol

o n

RN . 76 4 » 13°% 4

Galena, first quality 75 w 76%y u
” 1 70 1] " 74 z/o n

” ” 6? » ” 71 o/c n

» 3 ) 65 no 13%5

£ second quality 54 , o GLSE &

» ” 49 " ” 52 2.',0 1]

n n 44 1 n 66 IO ”

But a sample of galena picked north of shaft assayed
124 ozs. silver, 79 per cent. lead. On the other hand,
a good deal of the ore is stated to contain only a little
over half an ounce of silver to the unit of lead.

We have slates and sandstones on this property on the
E., while to the W. igneous rock oceurs, which I was not
able to identify on the spot ; but there is some sort of
a contact which has probably influenced the lodes
favourably. £5000 or £6000 worth of ore is reported
to have been won from the mine during the company’s
and subsequent tributors’ time. I am told that the
pumping plant, which was removed when work was
stopped, was inadequate for managing the water at the
depth reached.

About 200 feet W, of the main lode is another one,
coursing N,, 10° W. Both lodes dip N.E., but the-
western one is flatter, and there is hardly any doubt that
it will junction with the E. one in depth. The former-
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-ought to be cut in depth by a crosscut W, from the
-bottom level on the E. lode, and this should be done by
-any one who takes up this property. .

An adit has been driven W. 200 feet on the middle
section with the view of cutting these lodes, but I believe
it will have to be extended a little further before inter-
secting., This is a piece of work which requires pro-
ceeding with, as the lodes can be easily followed north
with moderate backs, though none too good. Deepening
the shaft will expose the lode at a more satisfactory
depth ; and, given better communication with Zechan
and the necessary capital, this property, with the higher
price of lead, possesses encouraging prospects. Its
position is within a mile S.W. of the Colonel North
railway, besides which the old line of the Tasmanian
tram passes through the section at the 8.W. corner. It
is a pity to see a legitimate prospecting property like this
lying idle.

Britannia Section.

No. 1512-93m., 80 acres, A. J. Dolan. This is
bounded on the S. by the preceding, and on the N.W.
and W. by the Susannite property. It can be easily
reached by a track about 30 chains long from Grubb’s
tram (Col. North railway), on the British Mt. Zeehan
property.  Shillington’s tram, branching off from
Grubb’s, is along the line marked out by the Colonel
North Company for tram extension to the Comstock.
Several lodes are known to exist on the section, but the
most important ones are the two parallel lines of lodes
coming in from the south, and traversing the Britannia
section in a N.W. direction, and passing out of it near
its N.W. corner ; and the two T.L.K. parallel lodes,
which cross the N.W. corner in a N.K. direction. The
latter are the principal ones. The western lode has a
strong outcrop traceable for 7 chaing, and the eastern
lode for 14 chains. On the eastern T.L1.I5. lode a small
prospecting shaft was sunk 12 feet about eleven years
ago, upon the discovery of galena in the creek. A
bucketfull of blende and iron pyrites was got up, but
the water proved too heavy, and nothing further was
-done, except at surface. A trench a few yards S.W. of
this shaft shows a lode about 6 inches wide, said to be
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widening under foot, which consists of blende and pyrites,
with a little fine-grained galena. It carries some soft
pug on the hanging-wall. The country-rock is slate,
striking N.W. and dipping N.E., while the lode cuts
through it with a bearing of N., 10° E., and a dip to the
S.E.  About 700 feet S. of the north boundary line a
small shaft has been put down some 20 or 30 feet on a
blende and pyrites lode containing a little galena, and a
further shaft of about the same depth was sunk on some
highly argentiferous galena. The No. 4 adit has been
driven N.E. through slate, and cutting the E. lode at
about 140 feet in an I. crosscut, in which the lode is
about 10 feet wide, 6 feet of whuh 1s a solid lode of zine
blende and iron pyrites, carrying galena. The remaining
4 feet are composed of soft pug, pyritous and zincy
matter. The ratio of silver obtained is 11 ozs. to the
unit of lead ; a little copper is also said to be present in
the ore. Altogether, it is an ugly mixture. A little
further on in the crosscut is a small seam of galena about
8 feet beyond the lode-wall. The lode has been tested
at surface 50 feet ahead of this, but the depth in the
crosscut is trifling, only 25 feet below grass. Further
south, about 500 feet from south boundary, two adi!’;b
have been driven at right angles to each other, No.

going north, No. 2 going west, or a little north of w est
The No. 1 adiv has been extended through slate country
102 feet, and under a strong gossan outerop. At 70 feet
a quartz lode was cut, 2 feet wide between walls, carrying
4 inches of galena, clean, and with no blende. This ove
assayed a little over 1 oz. silver to the unit of lead.
The vein bears N.I., consequently, parallel with the E.
lode, which is ahead of the adit. From the indications
at surface I think the adit will shortly enter serpentine
country. At the contact line, possibly, some ore-channel
may be met with. This adit is a low one, and should be
continued through the section, for it will cut all lodes
belonging to both systems, and enable the ground to be
satigfactorily proved. The country between the lodes is
veined considerably. Of the two systems the T.1..E. is
the more important, and the work has been done princi-
pally on those lodes. The Tasmanian lodes are repre-
sented by lines which require to be traced by systematic

trenching.
v
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The No. 2 adit has also been driven 102 feet at right
angles to No. 1; nothing has been cut in it so far, and
it has some distance to go before intersecting the E. lode.
The line of one of the Tasmanian lodes crosses it at or
near the entrance, but though both these lodes, if con-
tinuous, would pass through the section, they cannot be
identified till the trenching just mentioned has been
carried out. In the N.W. corner of the block, No. 3
adit has been drivennorth-west for about 170feet, withthe
object of intersecting the west T.1..E. lode, under a strong
outcrop which crosses that corner to the S. boundary of
the Britannia Extended. About 30 feet from approach,
and 18 feet from surface, a 6-feet band of pyritiferous
and iron gossan crosses the tunnel, and has been passed
through. The present end of tunnel eannot be far from
the lode, which 1s underlaying to meet it. Close to the
face there is a vein of quartz, and water is flowing freely.
The tunnel is in pink and yellow clay, the decomposition
product of slate, and the face is now about 40 feet
vertical below surface.

Besides these main lodes there are other features
which deserve attention. In the eastern part of the
property there are large and wide gessan outcrops ; and
E. of the east lode a small seam of galena was cut in a
trench, and a shaft sunk 21 feet, with a crosscut extended
from the bottom to cut the lode, which, 1-foot wide,
dipped out of the shaft at 15 feet. The lode is a galena-
pyrites one: the bottom of the shaft is in curly slate,
with quartz and a little pyrites; the crosscut has not
been driven far enough to reach the lode.

There are other prospecting works on the- property,
some of which I did not see; others, I need not par-
ticularise. The section is conveniently situated with
regard to the Grubb (Col. North) railway, via Shilling-
ton’s line, only one section intervening, and the indica-
tions of mineral at so many points warrant an expectation
that more vigorous progressive work would result in
satisfactory developments. As the K. lode underlies
west and the W. lode east, they will probably unite in
depth, and one of the aims of those in charge of future
work should be to explore them at the junction.
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Britannia FEatended,
This block, N.IE. of the Boss and N, W. of the Brit-

annia sections, is better known as the Susannite, owing
to the occurrence of highly argentiferous mimetite
(arseniate and chloride of lead), which at first was con-
jectured to be susannite, a variety of leadhillite (sul-
phato-carbonate of lead). The barrel-shaped crystals of
this yellowish resinous-looking mineral have been identi-
fied as campylite by My. W. F. Petterd, and this iden-
tification has been confirmed by an analysis made by
Mr. W. A, Macleod, B.A., .Sc. During the investi-
gations a question arose W]]Cthel the mineral might not be
what Dana calls pseudo-campylite, a pyromor phlte which
assumes rounded forms resembling campylite. It appears
that the boundary is vague between mimetite and that
variety of pyromorphite in which arsenic takes the place
of phosphorus. The increase of arsenic causes pyromor-
phite to pass into mimetite. and when the barrel form is
present there is scarcely a doubt as to it being campylite.
In the present instance, we may consider the mineral as
true campylite, Ze., an arsenical pyromorphite or
mimetite, which ecrystallises in barrel-shaped crystals.
1t is associated with other crystals having the mamm-
illary and acicular habits of pyromorphite and mimetite.
I notice the lodes marked on local plans of this section
are called mimetite lodes. This rich secondary orve is
characteristic of the upper part of the lode, and is mixed
with soft decomposed pyrites down to the tunnel level,
which is not more than 35 feet befow surface. The
pyritous lode bulks 1§ ozs. silver to the unit of lead, and
the othev lode m drive 1 oz to the unit. A tribute
party of four are working, but had not effected any
salez when I was there. They had a small pile of ore
outside tunnel, which they claimed had given assay
returns up to 116 ozs, silver and 7 per cent. lead.

This ore will mfallibly change to lead sulphide in
depth. The west drive on this property has been driven
200 feet. It intersects a strong pyrite-galena lode 16
feet to 18 feet wide, with rather low silver contents,
under 1 oz to the unit. There is no blende with this
ore, and on any other field such a lode would not be
left unexplored. But nothing much can be done with
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the property by small tribute parties. The lodes invite
thorough testing in depth.

SiLvER STtrREAM DIsTrIicT.

This must be considered with the Comstock field, of
which it forms the western part. It comprises the
sections lying immediately west of the Comstock and
North Comstock. Geologically, it shows more pro-
nounced signg of the proximity of the serpentine than
the generality of the Comstock mines. The succession
of strata gomng L. to W. from the Comstock Mine to
the base of Mount Agnew would be--1 limestone,
2 quartzite, 3 sandstone, 4 Dblack slate, 5 quartzite,
6 serpentine, 7 granite : the serpentine intrusive into the
sedimentary strata, and the granite subsequent to all
others. Tt would require considerable time to go over
all the surrounding country and trace the geological
boundary lines, but by walking westwards, I thought I
could fix the granite contact somewhere in the swampy
flat on W. Thomas’s section, No. 5028-93m. The serpen-
tine is seen along the Trial Harbour Road, in contact with
the sedimentary rocks a little to the west of the South
Comstock Mine, and also on the Colonel North West
Section, so that it is evident that the mineral deposits
of the Silver Stream distriet are situate near the ser-
pentine contact lines, and have probably been indirectly
influenced by the rock. There is, however, no necessity
to refer them directly to anything but the granite
period, notwithstanding the presence of minerals com-
monly found in serpentine country, eg., brucite (7),
maguetite, clinochlore, &e.

Proceeding westward from the Comstock section, we
enter a 39-acre block, 970-93y, where the country is
quartzite, covered with button-grass. On the top of the
hill is a seam of gossan, which transgresses the country
strata with a bearing of N. 10° E. It goes down
vertically from 2 feet to 12 inches wide, and with a fair
wall on the E. side. This is about 230 feet above the
Comstock., Passing further west to

O’ Neill and Bennett’s Section,
71 acres, No. 3712-93M, the quartzite country con-
tinues, and on the top of the hill is a deep cut through a
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strong iron and quartz outcrop 4 feet wide, and bearing
N. 25° W. On the N. side 250 to 300 feet of driving
would give a couple of hundred feet of backs. The
gossan carries no metal, but where exposed looks a very
likely capping for a lode. About 250 feet further west
a shallow cutting exposes another iron outcrop, about
3 feet wide. A few hundred feet of backs could be got
here from the east. [ believe these outerops cover
silver-lead lodes, and an attempt ought to be made to get
below them. Since these notes were penned 1 have
heard that one of these lodes has heen recently eut at
120 feet below surface, and that a ton of galena has been
sold from it, netting £10.

The hill here falls oft towards the sea, and an extensive
view is obtained of the timbered serpentine country to
the S.W. In the southern part of the section there is
a bold projecting outerop of magnetic iron ore, which
can be traced for about 7 or 8 chains south down to the
blind creek in gully, 60 feet deep; but further west
additional backs could be obtained by driving a crosscut
tunnel. At the southern end the outcrop is not so dense,
but more gossanons. (Going N.W. and across gully,
about 150 feet further west, is another iron outcrop,
where gold prospecting has been carried on. While the
quartzite country is bare, the iron outerop is covered
by a narrow belt of timber, evidently denoting a move
favourable soil for forest growth. The magnetic iron
seems to be surrounded by quartzite country, and thus
to partake of the nature of a lode, but I am very
doubtful as to its occupying an independent fissure, or to
its having any other connection than with the neigh-
bouring serpentine, which may also be beneath it. The
question ought to be set at rest by prospecting below it
and along its walls, where the deposition of ore i¢ most
likely to have taken place.

Silver Stream,

Section 2223-933, 62 acres, A. P. Anderson, is duc
west of O’Neill and Bennett’s property. Work on a
lode, bearing east of north, was started ten or eleven
vears ago, and hag been carried on in a desultory way,
the mine falling into the hands of tributors, and meeting
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with the usual fate. A shaft has been sunk 50 feet down
to No. 1 level, and thence continued 27 feet by a winze to
the lower adit. Payable ore was stoped out above No.
1 level, and No. 2 level has been driven 600 feet, but for
a length of 500 feet it was not more than 30 feet from
surface, and only an additional 45 feet were gained in the
last hundred feet of the drive. The lode is wide in
places, but averages three or four feet. From what [
learned, upwards of 200 tons ore had been sold, but low in
silver contents. The silver ratio is reported not to have
exceeded half an ounce to the unit of lead. The ore-band
has been as much as five or six feet wide in this lode,
and it will doubtless recur in depth, but nothing can be
done without the necessary capital for sinking and drain-
ing. The Silver Stream lode is the prmclpal one known
in this part of the field, and has been left alone far too
long. When the district is brought into communication
with Zeehan there will be some chance of a vigorous
development of the property. A few chains south of
the shaft the eastern fringe of the serpentine country is
met with, but at the mine itself T saw nothing but
quartzite and dark clay-slate.

Three or four chains north of the south boundary, a
tunnel about a chain long has been driven S 10° E., in
what appeared to be serpentine. It passes through what
was deseribed to me as the copper formation, which is a
band of decomposed serpentine carrying a little copper
pyrites. The trend of the serpentine is N.W. By
continuing this crosscut the galena lode would be inter-
sected. The copper pyrites band is none t0o encouraging ;
the ore is sparsely disseminated and does not seem to fill
a fissure. From what I noticed in this journey, the
serpentine in various parts of the field appears to contain
disseminations of copper ore, but there are no known
copper lodes, and it is very doubtful whether the mag-
netite outcrops pass into copper pyrites in depth. I‘he
margins of the magnetic iron masses are the most likely
places for copper ore.

Silver Stream, No. 1.

No. 4760-93m, 70 acres, Thomas and Glock. This is
a property N.W, and adjoining the Silver Stream. Its



53

characteristic feature is a large outerop of magnetic
iron, several chains wide, forming the top of a N.W.—
S.E. timbered ridge, which passes through the section.
This iron belt passes into the adjoining section on the
west, and 3 or 4 chains into the Silver Stream on the
south-east. ’Neill’s magnetic iron outcrop on the 71-
acre section is supposed to o be its continuation, and thongh
that blow seems a little north of the line of strike, it un-
doubtedly has some connection with the occurrence. The
big deposu of magnetite is a most interesting geological
phenomemm besides claiming attention from a mining
point of view. It is desirable to attack it ata reasonable
depth and determine whether it caps a pyritic lode. The
surface indications show that in its more solid portions
it is a mass of demse magnetic iron ore without any
symptoms of a sulphidic lode beneath it. The view
which a prospector habitually and naturally takes of
oxidised outcrops iz that they graduate downwards into un-
altered sulphides : and sunch a view encourages him to aim
at getting down into the supposed sulphidic zone. He is
fortified by his success in sinking on lode cappings in sedi-
mentary or acid eruptive rocks. DBut there is grave
doubt whether the same thing always holds good in
gabbro and serpentine country. In these latter rocks
concentrations of iron oxide are assumed to take place
during the crystallisation and differentiation of the
magma, and are thus distinet phenomena from those
conected with the formation of lodes. A cut in the
gossany clay and iron towards the north end of the ridge
shows an earth which certainly looks like the decom-
position product of an igneous rock, which might have
been serpentine or a contact rock. It contains small
glistening tale-like flakes, somewhat resembling decom-
posed enstatite, but which are probably clinochlore, a
mineral of the chlorite group, often associated with
serpentine and its contacts. In this part of the blow
the iron is not dense and solid. Still, it would be
improper to look upon the iron as a simple cap, for it
runs down to creek level. I do not see why it should
not continue to descend to any imaginable depth with
earthy or stony portions, according to the more or less
perfect concentration of the iron in the original magma.

This concentration appears to have pt‘oceeded in a
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N.W.-S.E. line, and, as a whole, to have been connected
with the contact either of granite with serpentine, or of
the latter with the sedimentary rocks agamst which it
impinges all along this line. It is quite possible that
some copper ore concentrations may occur in connection
with it, though no decided signs are noticeable. The
most likely positions for ore of any kind would not be
below it in depth, but on its flanks. I believe a local
association is driving from the adjoining section to get
well into the iron formation. If this tunnel is continued
far enough, we shall know more about the body of ore
than we do now. As an ore of iron, this large blow may
at some future time impart value to the property.

Wm. Thomas's Section.

No. 5028-933, 80 acres. This was formerly held by
the Tasmanian Silver Prospecting Company, and sub-
sequently by H. D. Marsh. The magnetite on the
preceding section runs into this, and is evidently close to
the granite contact. A little further W. is quartz-
tourmaline rock, and then the granite of Mt. Agnew.
The intervening country on this section appears to be
sandstone and quartzite, together with a dark meta-
morphosed rock, which microscopical examination shows
to be indurated serpentine. Some blende and pyrites
from Mf¢Clochlin’s shaft show that a lode of some kind
has been struck. The mica-like mineral in large plates,
slightly greenish, and with greasy lustre, seen on the
heap at mouth of shaft, is clinochlore, and the ore deposit
would appear to be a contact one. Clinochlore is a
secondary mineral, and this is just the position in which it
is likely to occur. The phenomenal silver assays said to
have been obtained from here are in accordance with
this view. Unless the shaft is unwatered, no opinion
can be formed as to the prospects of mining here. No
good shoot of galena has been met with : the ground is
low and swampy, and all work would have to be done
by means of sinking.

I have now passed in review most of the properties on
the Comstock field. My remarks will have shown that
the district is favoured with several strong blende-galena
lodes, serious work on which has been neglected for
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-several years, owing to circumstances already alluded to.
In consequence of the blende ores now being market-
able, and with the higher price which has been ruling for
Jead and silver for some time past, it appears to me (ltllf.}P
practicable for some of these abandoned mines to be
-profitably worked, if only there is the means of cheap
transport to Zeehan. The Trial Harbour road does not
give this facility, and the Colonel North railway stops
-a good way short of the south end of the field.

Communication by tram, either by one route or
another, seems to he the only remedy for this unfortu-
nate isolation, and the know le(ifre that it is to be applied
will, w1thout a doubt, revive interest in the dormant
sections. Of course, a line running out to the field will
mnot have full traffic immediately, but I anticipate it
‘would at once secure a fair quantity of ore from the
LComstock and South Comstock mines, besides which
at would convey stores to these and other mines re-
starting.

The field can be approached in two ways. First,
‘there is the Queen Extended route to the Comstock and
South Comstock mines.  These mines are five miles from
the Zeehan railway station. There is a tram-line for
about half the dis t'mce, and the extension of this for a
further 21 miles would take it as far as the Comstock.
‘This is the route favoured by those interested in the
Comstock group, as being the shortest and most divect
-one to the mines at their end cof the field. The draw-
back to it is that it will have to climb the hill from the
present Queen extended tram. The Trial Harbour road
cascends 350 feet from the Queen bridge, and then
descends 1530 feet to the mine, and the tram-line could
not avoid at least 250 feet of this ascent. A survey,
‘however, would show whether a convenient line could not
he found.  Of course, as the Comstock mines will he the
«chief immediate customers of the tram, their position has
to be kept in view., Another thing to be considered is
«that if the Comstock is to be on the main line, which
awill be ultimately extended to Heemskirk, then the most
--direct route should be taken, and the companies in the
other parts cf the field left to connect with it by horse-
tram. [t would be desirable to see whether the Queen
Jxtended route could not be taken up to the Britannia,
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Susannite, Boss, and so on, to the Comstock. It would
thus serve most of the mines which are now working.

The other way of opening up the field is by making
use of the Colonel North railway (Grubb’s tram),
which could be extended to the Comstock in two ways,
viz., (1) by a direct voute of 14 miles from a point
on the existing line due west across Shillington’s,
Britannia, and along the north boundary of the Boss
or (2) by about a mile of new tramway connecting with
the old Tasmanian tram, which communicates with the
Comstock by a two-mile track. This route is the more
circuitous, but each route passes through sections which
are likely to be taken in hand again, and work resumed
on the lodes which traverse them.

Taking the (1) Colonel North route, that company has
already surveyed it from the saddle of its own line on
the Spray Hill, on Section 195-87m. It crosses Shil-
lington’s section from L. to W. into the Britannia, where
prospecting is going on upon lodes which T have deseribed.
It then continues westward into the Britannia Txtended
or Susannite ground, where exploratory work is being
conducted ; and thence along the north boundary of R.
Quiggin’s Boss section, the lodes on which require more
attention than they are receiving at present. From here
it enters the Comstock section, leaving the Sylvester
mine close at hand to the N., and would be continued to
the South Comstock immediately to the south. The
mines along the old Tasmanian tramway would then con-
nect with the new railway at the South Comstock.

The Colonel North Company has an alternative
route (2), filling up the existing gap between its line
on section 1584-91x., and the end of the Tasmanian line
on Carson’s section, 4005-93M., whence the tram rails
would be laid along the line of the old tram road to the
Comstock. It would serve the Tasmanian sections, and
ultimately reach the Comstock, but would leave the
Britannia blocks to the N.

I think the real choice will be found to lie between
what I may call the west branch (1) from the Colonel
North and the Queen extended line. In favour of the
former, it is alleged that the Colonel North railway has
already climbed the hill, while the Queen Extended
would have to find a way up, and that it is the shortest
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due west route from the Zeehan railway station. In
support of the Queen route, it is contended that it is a
natural line of extension of the town tram, and would
best serve the mines in the northern part of the field.
Whichever of the two rountes be adopted, it will have
the effect of making work possible on sections which
have long been condemned to enforced idleness.

Tt must not be expected that a large traffic will attend
on the line all at once. Capital has been unfairly
diverted from the district, and it will take some time to
secure its return. There will, however, be an immediate
return from the South Comstock, and probably from
the Comstock Mine ; and others certainly will foliow.
The district will in time supply the Zeehan mines with a
fair quantity of timber, and the smelting works with
flux, all of which will be carried by the proposed line.
Mine-owners will be able to get stores and machinery
to the field economically and with ease. I antici-
pate confidently that the line will be instrumental
mn assuring a reasonable measure of prosperity to mines
which are now either languishing or abandoned. What
[ chiefly fear, is that sections will be taken in hand by
small prospecting associations, who, with insufficient
capital, cannot carry out the work systematically and
thoroughly, and who, after a short trial, and the
exhaustion of their funds, will put their properties again
on tribute, and, sooner or later, throw them up, having
securely fastened upon them a thoroughly bad name.
What 1s wanted, I repeat, is for companies well provided
with capital to begin serious work, with the determination
to see it through ; and I have no doubt that perseverance
on those lines would be rewarded. Hitherto the lodes
have been too far from Zeehan to pay for ore transport,
and perhaps too near to be floated into important com-
panies. If they had been more distant and less accessibie
they might have had a better chance of attracting
capital. The worst detractors of the field cannot deny
that it abounds with mineral. Most of this cannot be
realised profitably under present conditions of transport.
The zinc blende, which is so prevalent, was worthless in
former days, but is now a marketable product, and, with
cheap transport and smelters near at hand, can be turned
mnto hard cash. This ore, and the argentiferous galena
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found on so many sections, supply good reasons why the
field should not be allowed to remain in its present
undeveloped state. If treated properly, it may be
expected that in the future this distriet will become an
important adjunct to the Zeehan system of mines.

I do not know that the serpentine country to the
south-west has been properly explored for lodes, but,
geologically, it is quite as favourable a matrix for silver-
Tead lodes in this Colony ag the Silurian strata ave, and
it would not be at all surprising if prospecting resulted
in uncovering some important lodes between the Com-
stock and Trial Harbour. The most likely zones in
that country would be on the contact line between the
gabbro and granite, where the granite begins near the
Agnew, and again further west near the coast line, where
the granite joins the serpentine. These contact boun-
daries furnish lines of weakness, along which, under the
stimulus of intrusive rock magma, deposition of ore is
apt to take place.

If eventunally the tin ground at Heemskirk is proved
to be valuable, and this is quite possible, then the
country west of Zeehan will assume additional import-
ance. DBe this as it may, Zeehan, surrounded by country
which invites the prospector and investor, must remain
for generations an attractive mining centre.

Trial Harbour and Mt. Heemskirk.

I combined a visit to Trial Harbour with my journey
to Heemskirk., On the main road, about half a mile
west from the South Comstock, a small cut has been
made into the serpentine, on a 15-inch quartz vein, which
carries a little auriferous pyrites. This is 5 or 6 chains
north of the sonth boundary of the Col. North W. sections.
It is in a good position for working, if it can be proved
to be of any value, having excellent backs above and
below road. The rock along the road is imperfectly
serpentinizsed, and fresh gabbro is seen just beyond
M¢lvor's cottage in the road cutting on the left. A
little iron and copper pyrites can be detected in it, but
there are no safe indications of anything payable. The
gabbro seems inclined to become amphibolitic alorg this
road, indicating its proximity to granite About F-mile
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further on, a large iron gossan outerop crosses the road,
but no trial of it appears to have been made. The
Heemskirk granite invades the gabbro country near the
Agnew Creek. This latter rock is the bluish granular
stone seen on the road, and used as road metal. Tt
merges gradually further IS, into a more typical gabbro
of coarzer texture. The granite of Heemskivk in its
fresh and unaltered state is a handsome rock, consisting
of pink orthoclase felspar, abundant dark mica, and
quartz. Where it is tin-bearing there is a development
of white mica, a fact suggestive of the secondary nature
of this mineral. In places, the granite is converted into
greisen, or a quartz-lithic-mica rock. The tourmaline
of the stanniferous granite is very abundant, and ranks
among the finest in the Colony. Fine cabinet specimens
are freely obtained.

Bourke's Alluvial.

T looked at these tin workings, which are on the A gnew
creek, just at the change from the gabbro country to the
granite. About 3 feet of wash rests on the coarse bed-
rock granite. This drift is full of large stones of granite
and quartz-tourmaline rock. Mr. Bourke had been
sluicing here for eleven months, and had found the
ground very patchy, but had struck a rich spot just
before my visit. Here, and at the Big Orient, there
were 5 men at work.

The Heemskirk granite country covers the ares
between the Agnew and Orient creeks, and on the platean
S.W. of the latter creck we have schistose quartzites,
bearing N. 30° W, and dipping N.E. At the creeck
above Trial Harbour these are replaced by somewhat
indurated serpentine, which, at the harbour, forms the
high bank fringing the ocean shore. About 28 chains
N. of the harbour granite comes in, and the serpentine
shows signs of contact metamorphism.

Trial Harbour Nickel.

About half a mile south of the harbour, on the hill
facing the ocean, a shallow shaft, 180 feet above sea-level,
has been sunk in soft serpentine, which contains some
impregnations of sulphidic nickel ore and a little zavatite.
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Outside the shaft are five bags of ore and a barrowful of
green nickel-stained serpentine, but I could not see any
sulphide ore in the stones on the heap. A very good
specimen was shown me at Smith's, at the harbour.
This shaft seems to be following an irony vein running
N.W. Thirty feet below the shaft collar a drive has
been extended 26 feet from approach, with the view of
intersecting the nickeliferous vein. For the last 12
feet the drive bears N. 80° W, in massive, but somewhat
decomposed serpentine, with iron ore seams and white
patches of magnesite (the carbonate of magnesia). The
drive was suspended when [ visited it, but it ought to he
continued to the shaft, and the behaviour of the nickel
vein ascertained. At present, all that can be said is that
there is undoubtedly a concentration of nickel ore in the
serpentine here, but whether it will be found to develop
into anything payable is problematical. To the east of
the shaft is a wide iron gossan, which no doubt covers a
ferruginous belt of the serpentine, but it is improbable
that it is the capping of any lode. These lodeless gos-
sans are characteristic of serpentine country, and have
often led to fruitless work. They do not mark the
course of any fissure, but represent a magmatic concen-
tration of iron in the cooling rock-mass. On the north
side of the hill a long tunnel has been driven 3. into the
serpentine, 150 feet above sea-level, towards the surface
gossanous outerop. I followed the adit some 50 or 60
feet as far as the water would allow me. There are no
indications of productive lodes in this serpentine, but,
theoretically, contact ore-deposits ought to oceur along
the common boundary of serpentine and granite, and they
may possibly yet be found.

The granite country to the north is a plain of marine
denudation, rising gently towards the Heemskirk range,
furrowed with gullies and strewn with water-worn granite
boulders, and exposing round bosses of the same rock.
Everywhere solid granite underlies the soil a few feet
below the surface.

Mantagu Mine.
This abandoned claim is situate at the foot of South

Heemskirk and between the Cumberland Mine and the
main road from Zeehan. Mr. Matthew Bullen resides
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on the property, and showed me round, giving me sundry
information. [ saw in his house a splendid nugget of
tin ore found in the Montagu Creek, and evidently
brought down from some lode on Heemskirk. An old
main shaft is situate above the creek. This was sunk
120 feet, a well of 120 feet left, and a drive put in at
100 feet for the creek.  An 1. and W.lode was cut and
driven upon for 12 feet. Where cut the lode is said to
have been 10 feet wide, but very poor, consisting of hard
guartz-tourmaline rock. 1t was very irregular, cutting
out into barren rock, and no further work was done
when the funds ran out. [ believe a few tons of tin ore
were obtained. The main lode is intersected by a N.
and 8. one in the Montagu Creeck, and at the inter-
section the latter is two feet wide ; it is said to open out
to 3 feet 6 inches at 40 feet down a prospecting shaft sunk
in the creek. Two other prospecting shafts have been
sunk between this and the main shaft. About 20 feet to
the west, lower down the creek, are two or three small
parallel veins, but not stanniferous at outcrop. Alto-
gether there are over a dozen lodes and veins of tour-
maline, which cut through the line of the N. and 8. lode
in this creek. The latter lode is tin-bearing at surface
where the others intersect, which is just what might be
expected. As usual, the veins do not shift at the
Junctions,

The Montagu main lode can be traced at surface for
quite a quarter of a mile along its course IN. In this
direction a prospecting shaft sunk on it discloses about a
foot of tourmaline quartz rock in decomposed granite.
Further up the hill the lode is crossed by another from
the north. The most easterly shaft is 20 feet deep, and
in this Mr. Bullen cut the lode 2 feet 2 inches wide,
carrying fair ore. A peculiar feature in this lode is that
in its western part the tin ore is grey and brown, while
east of the split it changes to a sharply erystallized black
ore.

The present position of the claim is that two or three
tons of tin ore per year can be got from the stone at
surface single-handed by simply hand-crushing and dolly-
ing, and there is evidently a good deal of tin in the
surrounding country. Whether a resumption of active
work would result in success is difficult to say. The
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necessity for sinking is a drawback, and the bunchy
nature of the ore is another damaging factor; still, the
lode has not had a fair trial.

Federation Tin Mine.

Formerly the New West Cumberland, comprising
256 acres leased to J. S. Munro, viz., No. 3689-93nm,
40 acres; No. 4143-93m, 56 acres: Nes. 3688 and
3919-93M, 160 acres. This mine, on the south end of .
Mount Heemskirk, is 3 miles from Trial Habour, and
12 miles by road from Zeehan. It has been recently
taken over by new owners, w ho intend testing its value
in a systematic wav. They have put the bmttexy in.
order, which is now equipped with 20 head of stamps,
a FIE} s stone-breaker, 3 classifiers, 8 IFrue vanners.
(4 with corrugated belts, and 4 with plain ones), convex
slime-table, 2 “Pelton wheels (one to drive the vanners,.
the other the battery). The wateris brought through a .
7-inch column at 250 feet of pressure, and with an
additional head of 200 feet above that, making altogether -
450 feet of pressure available. A race has been cut
1} miles from the dam to the intake. The supply is
abundant—more water, it iz said, running away in the -
hieight of summer than would be. recuired for 40 head .
of stamps. The old battery site was lower down the
creek, a hundred feet lower than the new mill. The
property has been practically idle for five years; and-
the old proprietors gave it up altogether the year before -
Iast. From what I can learn, the association of irom -
with the tin ore, on Section 3688, bafiled the dressers, who-
were not up to table work. They also had a large -
percentage loss in dressing the bismuth found with some
of their ore. This applies to the old portion of the-
property, which the present owners have no intention
of working. An inclined self-acting tramway for 20
chaing, the top of which is 450 feet vertical above the
mill, connects with a ground horse tram-line, which
comes round the hill from the Iiast Cumberland secticn.

The old workings at the top of the self-actor comsist
of two adit levels, one 70 feet above the other. The
upper adit has been driven 400 feet, at first on a body
of tin ore taken out in an open face at entrance : most of;
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it is said to have been a bag to the ton of stuff. A few
vertical tourmaline veins also gave a little tin. The
ore pinched out to a small vein of quartz, and the drive
was driven through dry tourmaline granite, containing
at one point a shoot of bismuth ore, which was stoped
out by the old company. This adit finally cuts through
what is called the iron-stone lode, 4 feet wide, from
which, [ was told, some bismuth had also been taken. It
is really a cross-lode of ferruginous tourmaline rock, the
iron oxide being derived from the tourmaline: the iron
varvieties of tourmaline assay, according to Dana, as
much as 14 per cent. Fe O. The lower adit does not
appear to have met with any success.

On the top of the hill, on the eastern section (No.
3688), ave two long outerops, which merit a more
particular deserviption, The one courses N. 50° I, and is
the lode now ecalled No. 1, upon which work is about
to be principally carried on. The other, No. 2 ]ode, is
a very long outcrop of hard toummlme-qnuta running
N. 62° E. In an easterly direction 1t courses through
the Cumberland section proper, the long section, and has
been worked at the east end. On the top of the hill,
about 150 feet of granite forms the country between these
two nearly parallel lodes.

On the No. 1, or block lode, a small prospecting shaft
(Munro’s shaft) has been sunk 27 feet, where the lode
may be taken as being about a chain wide. The lode-
matter is dense black stellate tourmaline, containing
cavities which probably were once occupied by quartz.
From this shaft, in the old times, lodestuft, which was
sledged down to the battery, is said to have returned 3
per cent. tin orve. Mr. Stitt's assay of a bulk sample
from the bottom of the shaft yielded 3 per cent. tin ore;
Mr. Latta’s assay of 14 1bs. from this shaft was 1-37 per
cent. metallic tin. A sample taken on my visit vight
across the face averaged 4 per cent. tin ore. The shaft
cuts across the lode, which 1s here of great width and
promise. It has a 4-feet band of soft decomposed quartz-
tourmaline running down it, and flanked at the east end
with reddish micaceous-looking iron oxide. This point
is, at present, a very important part of the mine, as it is
not only, so far, the ‘deepest accessible place, but the lode-
matter is more htanmfel ous than in the drive lower down,

v
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where it 1s associated with the harder country-rock.
The aim of the owners, [ conceive, should be to attack
the lode wherever it is of a soft ferruginous nature, for
that portion will be found to be the richer in tin. Why
it should be is not so easy to explain. Tt may be due to
simply mechanical liberation of the tin ove from its
associated tourmaline on the decomposition of the latter,
together with the rock of which it formed part, and, as
the decomposition product oceupies a smaller space than
the original rock, the tin ore may be regarded as a
natural concentrate; or it may be that the rock was
really richer in tin at these places, and the oxidation of
the iron in the tourmaline is in some way connected with
the unstable nature of the rock itself, where saturated
with the fluorie solutions or vapours. In either of these
two cases, the oxidised irony lode-matter is the indication
of tin orve, and its most favourable matrix. A face,
therefore, below this shaft, where, according to assays,
there appears to be payable tin, and, provided the bulk
returns can be kept up to 1 per cent., or even a little
under, the venture should, with caveful management and
the existing facilities for economical extraction and
treatment, be fairly satisfactory.

A little lower down the hill a blind drive has been cut
some 12 feet into the lode, composed of black decomposed
tourmaline quartz-rock. A dish prospect, on my wvisit,
gave 347 per cent. tin ore, but an assay by Mr. Latta
returned 1'62 per cent. metallic tin.  Close by is the upper
drive across the same lode, cutting across it for 40 feet.
At 40 feet in, the further wall is struck, but for the last
few feet the lode carries hardly any tin, so that 30 feet
may be put down as the ore-bearing part. DBut this is
searcely the full width, as the approach is in lode, and
the latter extends several feet further down the hill,
There are portions of hard, poor rock in the lode exposed
by this drive, and to fh]s I attribute the poor return
obtained from a bulk sample which I took of the lode
and rock all along the drive. The Government Analyst
reports a yield of 0-20 per cent. tin. On the other hand,
Mr. Stitt took an average sample from along the roof of
drive, and obtained from it 1 per cent. tmn “oxide. The
N.E. drive from this adit has been extended 30 feet along
the hanging-wall of lode in poor rock. The country here
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and there is soft and kaolinised, and seems to be outside
the tin-bearing, gossany part of the lode. The S.W.
drive, 47 feet, is also in massive country outside the
proper tin-bearing part of the lode. Bunches of gossan,
kaolin, and tourmaline form a soft, clinkery lode, best
seen on the footwall side of the drive. These drives
have not served any useful purpose beyond defining the
boundary of the lode. Some of the lodestuff’ from the
end of the S.W. drive was assayed by Mr. Stitt, and
returned 2 per cent. tin ore. The adit has been con-
tinued into the hill for half a chain bevond these drives
in a decomposed rock, which can be identified as white
mica granite. By continuing it another couple of chains
the tourmaline lode of the long section ought to be
reached, and with no great difficulty, for the granite
country is soft for the most part, the kaolin and iron
being easy ground for driving. It isintended to begin a
face on this lode a little further down the hill, below
Munro’s shaft. Mr. Sale, of Zechan, assayed the con-
centrate from a dish prospect from the face exposure,
which yielded 3-96 ozs. metallic tin per dish. A sample
of the lode-rock assayed 206 per cent. metallic tin. A
lower tuuncl has been driven from the horizontal tram-
way, lower down the hill, on the N. side, for « distance
of 210 feet, originally directed straight towards Munro’s
shaft (150 feet below it), but was afterwards bent round
eastwards to come beneath the upper adit. The country
is granite all the way in.  The horizontal tramway starts
from the mouth of this tunnel, and goes right round the
hill to the hoppers.

This line of lode going S.W., not many yards from
Munro’s shaft, crosses another quartz-tourmaline lode,
ruming N. and S., or a little E. of N. The way in
which it crosses this at the top of the hill is instructive.
[t neither displaces it, nor is heaved by it, but crosses
without any deviation. This is a frequent feature of
tin lodes, and shows that the line of lode 1s a line of
jointing which existed before the introduction of the tin.
It is well known that extensive jointing, apart from
metalliferous lodes, is a constant characteristic of granite
country. A cut or two on the west side of the apex of
the hill leaves no doubt but that the lode has really
passed through the hill. Two shafts have been sunk
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about 30 feet deep on the N. and S. lode, or cross-lode,
as it may be called, and on the N. side of the hill a
small underlay shaft or adit has been driven on its
course a short distance. Here the lode is about 4 feet
wide, consisting of black quartz-tourmaline rock, bounded
by a greyer variety of the same rock on either side.
The shaft just above it to the S. is at the top of the
hill, between 800 and 900 feet above the battery, and is
sunk on the same lode, which is banded with a hard rib
of bluish and gleunsh tourmaline rock, about 20 inches
wide, with about a couple of feet of softer decomposed
tourmaline rock. Some assays of the hard rib-rock by
the Hamburg Metal Compauy returned over 25 per
cent. metallic tin ; and a recent assay by Mz J. G. A.
Stitt yielded 285 per cent. tin oxide. A sample from
this shaft, according to an assay conducted by the
Government Analyst, contained 12-2 per cent. metallic
tin. The lode may, consequently, be expected to vary a
good deal in its tin contents, but the returns obtained
obviously suggest the adv 1sab111‘sv of further trial, which
can be made inexpensively by adit from the morth side
of the hill. Another shaft has been sunk on the same
tourmaline course, some 40 feet further 5. The rock
here containg some arsenopyrite, which is the origin of a
characteristic yellow colour.

No. 2 lode runs right through Sections 3919 and 4143
to the Cumberland Creek, but has not been traced east
of the latter section. It has a long, wide outerop
of quartz-tourmaline rock traversing the granite, and
forming the backbone of the hill. The tourmaline on
the Cumberland section proper (the long section) be-
comes greenish in tint going east, and at the eastern end
of the outcrop is quite pea-green, like the similar rock
at Mt. Bischoft, which used to be called chlorite. At
that end is an old inclined shaft descending to the adit
below on a lode composed of quartz-tourmaline, with
white mica, the quartz being stained with some fluorine.
The quartz-tourmaline-felspar pug yielded a little tin in
the old times. Some work has been done in an open
face above No. 1 adit, and ground stoped below that adit
from a pass going down to No. 2, but tin has not been
found in payable quantities. On Section 3919 a long
tunnel was driven by the old company from the south,
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but was suspended before it was far enough in to come
nunder the outerop aimed at.

In the alluvial of creek to the 5. of the upper hopper,
on Section 3688, half a ton of black tin ore has been won.
The ore is not waterworn, but sharply crystalline, and
the wash or goil containing it bends away from the creek
northwards. The creek itself rums up from the valley
N. 60° E., and has about 2 feet of alluvial, decreasing to
18 inches, soil up the hill. The mineral is evidently lode
tin from a vein not far away. [tis a fine-guality ore, and
the hillside should be prospected to ascertain which lode
it came from.

Near the top of the inclined tramway, [ saw a fewold
trenches and shafts exposing tourmaline lodes, some of
which had yielded a little tin ore in the old days. Not
very much systematic work has been done on the
propmty, and outside the No. 1 lode nothing really good
has resulted from prospecting. After my examination,
the opinion which I have formed is that the ground is
eminently favourble for tin ore, but the lodes are likely
to be rich only locally. If parts of the lodes in which
ore-concentrations exist can be picked np by prospecting,
they will help the production, but these zones are very
irregular, and of small extent, as far as disclosed by past
work. The mainstay of the mine will be found in the
No. 1 lode, and there is a fair chance of a payable
output being derived from it. The venture upon which
this enterprising syndicate is now embarked will be
watched with interest by all who wish well to Heemskirk
tin-mining,

About 18 men are employed at this mine, and perbaps
40 or 50 altogether on the Heemskirk range. Alluvial
has been worked on Packer’s Creek, below the Cumber-
land, and about 15 tons of tin ore were won. The alluvial
consisted of 2 feet of wash under 7 feet of stripping.
The reason why much alluvial is not found between here
and the coast-line is that the sea at no distant date
covered the country up to the range and well-sluiced the
bedrock.  Though tin-bearing alluvium will continue to
be worked here and there, and will perhaps give fair
returns to small parties of men, yet Heemskirk must
depend for its permanence upon the lodes which certainly
exist, and which in places contain good deposits of ore.
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Heemskirk, as a tin field, has for a long time altogether
lost favour, owing to its abandonment after a little under-
ground work, and the consequent collapse of possibly
extravagant hopes. The lodes have been condemned as
capricious, but in doing this the navure of tin deposits,
which are often only impregnations from joints, is not
sufficiently taken into account. As far as [ could sec,
the Heemskirk lodes have nothing unusual about them,
and I have no doubt that their richer portions, when
discovered, will answer expectations. The present price
of tin has led to a revival of interest in the field, and if
any measure of success attends the efforts now being
maugurated, it will lead to a more thorough trial of the
lodes than they have yet received.

Renison Bell Tin Mine.

This property comprises five sections—I181 acres in
the North Dundas distriet, viz., Sections No. 165-93Mm,
40 acres: No. 166-93m, 16 acres; No. 2534-87m, 40
acres ; No. 2606-87m, 40 acres; No. 2536-87m, 45
acres. 1t is reached by taking the train from Zeehan to
the 5-mile station, whence a four-mile walk along
either the limu Bay line or the Owen Meredith tram
leads to the mine. The mine is 2 miles 56 chaing
along the railway line from the centre of Tunmnel Hill.
From the 35-mile the IImu DBay line first passes
N.E. through the old M‘Kimmie Silver and Nickel
Mining Company’s sections, and further north through
the Madame Melba flat, where a few men are still
washing gold. The country-rock is a decomposed
serpentine, which a little further north graduates
into its parent rock, gabbro or bronzitite. On the
track over the tunnel 1s the junction between the ser-
pentine country and the Silurian slates. The railway
thence runs along the strike of the slates, and the contact
with the serpentine is exposed at intervals to within
about three-quarters of a mile of the Renison Bell Mine,
when it is replaced by sandstones and slates. On
entering the S.\}?V. angle of the 45-acre section, we first
become aware of the proximity of tin country, for the
railway track has just uncovered a band of tourmaline-
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quartz-porphyry, a white granular porphyry with
needles of black tourmaline scattered sparingly through
its groundmass.  The rock i, however, without tin.
Another outerop of similar rock occurs nearly 1000 feet
higher up to the S.E., on both sides of the boundary
between Renison Bell section (165) and Sligo’s section
(1146). Ttis there a few chains wide, and is bounded by
slate on the east side. The two exposures are parallel,
and as one i= only 10 chains east of the other, they may
be parts of one and the same intrusion, thongh they
cannot be connected, so far.

The Renison Bell Mine is in a very undeveloped state,
and this renders any useful expression of opinion at
present very difficult. Some work has been carried out
down at the Argent River, on the northern section of the
property, No. 2536, and the lodes have been trenched up
the hill on that section : driving is proceeding at the
Big Blow on Section 2534, but merely on a scale
sufficient to avoid forfeiture.

The maiu, or No. 1, lode courses 8.1 through the
hill from the Argent River, on Section 2536. On the S.
bank of the viver it is exposed in an open face, about
20 feet wide, where it is of a soft gossanous and pyritic
nature. A tunnel hag been driven in slate S.I0. along
the western side of the lode for 100 feet. A crosscut-
N.E. from this tunnel only cut a soft pyritie vein, which,
when followed a few feet, died out into flinty country.
As this crossent was a failure, a second one was put in
at end of tunnel, and 200 feet from entrance. This has
been driven 60 feet, and has cut into the lode, which is
here dolomite and arsenical and iron pyrites, but has not
yielded any tin. After cutting into the dolomite, the
crosseut makes a useless bend, being driven too much to
the south. It has passed through about 30 feet of dolo-
mitic stone. Several assays have been made of the
pyritic lodestuft in this crosseut. The indications show
that we have a true tin lode, although in this part of it
the tin ore is absent.

Grovernment Analyst’s Assay :—

Gold .iivvniveeiinniennns Minute trace.
SHlVer.coov e, 4 dwts. 21 grs,
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Queensland Smelting Company’s Assays:—
1 dwt. 12 grs.

11 dwts. 2 grs.
075 per cent.

0-20 per cent.

15 grs.

11 0z. 5dwts. 9 grs.
0-75 per cent.
Present

And the Government Analyst’s assay of soft lode-matter

40 feet in from wmouth of tunnel returned :—

Gold .o, 20 grs.
Silver 2 ozs. 4 dwrs. 2 grs.

The open gossan face on this lode, at the viver, is
evidently rich in tin, as may readily be seen by dish pros-
pects.  The Government Analyst’s published assays

of what are stated as bulk samples taken from this face

give 9 per cent. metallic tin.  As we have just seen,
however, the lode does not maintain this vichness when
cut within the hill. It is a pity the drive was not carried
along part of the lode, instead of outside it in the slate
country, as it would have proved it more thoroughly. I
have been told that bulk assays of even 10 per cent. tin
have been made from the open face, and I can well credit
1t 3 but such contents seem confined to the soft gossanous
material, and are, | believe, due to the oxidation of the
pyrites releasing the tin ore, and permitting the natural,
mechanical coneentration of the latter, which, in this
way, enriches patches of the gossan far above the aver-
age of the lode as a whole., If this is correct, we need
not always look for a rich lode below a rich gossan.
Still, there is rich solid tinstone distributed rregularly
in the lodes on this property, and it can only be gotat by
systematic development work, The open face cannot be
worked purely hydraulically, as too much of it will require
crusning., The site for machinery will have to be lower
down the river, Ii. of mine. The river drops about 100
feet in a mile, and about that length of race and fluming
would give a good fall to the battery. It is, however,

uite premature to consider the machinery question yet.
The present tunnel is not high enough above the river

]
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for a good tip, and too low for a future battery. Some
counection with surface further east will have to be
aimed at, so as to give the needful height above river.
What is called the cross-lode joins the main lode at
the open face, on the river. bank, and has a direction 8.
42° [i,, with a dip N.E. A drive S.I5. has been put in
for about 69 feet, from which a crosseut goes N.E.
14 feet to intersect a tin-bearing lode exposed in a
costean pit 52 feet above. This has not been cut.
Where the crosscut was driven, a small vein yielded
some large zinc blende crystals. The main drive was
first on a lode 2 feet wide, but this was thrown, by a fault,

just inside the entrance.  The assays at mouth of dvive

were, as usual, high, 7 per cent. tin, A small sink was
put down a few feet at the approach to drive on a lode
which, Mr. Gaunt tells me, was 6 feet wide at first. He
says he took out all the ore, 35 bags, which only
realised £8 per ton, although selected samples assayed
34 per cent. and even 34 per cent. metallic tin. This is
another illustration of the exceedingly irregular distri-
bution of the tin ore in these lodes.

Both these lodes (main lode and cross-lode ) have been
exposed by several trenches on their course further
south. No. 1 trench exposes the main lode, pyritic in
character, and with quartz gangue, stained with iron
oxide in grey hackly slate. Twelve feet further east is
the costean pit on cross-lode mentioned above.

No. 3 trench is on the cross-lode only. It 1s about 30
feet S. of No. 2 trench, and uncovers the lode-capping,
which is soft and decomposed. Two bands of pyrites,
2 feet 6 inches and 4 feet 6 inches wide, separated by
about 8 feet of broken laminated white sugary quartz-
rock, represent the lode. A plece of this quartz,
assayed by the Government Analyst, contained 2 per
cent. metallic tin.  The footwall country is hard, silicified
slate, or sandstone. The disintegrated pyrites is asso-
ciated with tin ore, but the trench is not quite deep
enough to thoroughly test the nature of the lode.

No. 4 trench, 50 feet higher up the hill, has exposed
both lodes. The cross-lode shows at the end, in the
bottom of the trench, as 5 feet 6 inches of pyrites and
quartz, with a second band 4 feet 8 inches of soft pyrites,
separated from the first by flinty slate, with seams of
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waterworn pebbles, descending six and ten feet from
the surface. T.oose wash goes down to the floor of the
trench, which requires carrying deeper to prove the lode
properly. With so much wash in this trench, assays are
not safe, unless the samples are taken very carefully.
Further W. down the trench the main lode is also shown,
20 feet wide, with the usual soft gossanous capping.

All trenches have been bulked, and assay rveturns
published at 1-2 per cent. metallic tin, but the mixing
of samples from distant points on the lode cannot be
looked upon as serving any really useful purpose.

At 140 feet above the river the Emu Bay railway
cutting, which runs S.W.—N.E., intersects the lodes
already known, and has also recently cut through a large
pyrrhotite lode 50 feet wide, bearing N. 200 W. in slate
country. Mr. Stevens, the mine manager, reports bulk
samples as averaging 19 per cent. tin.  This lode is
another example of variable metallic contents. 1 took
samples from a width of 15 feet in the middle of the lode,
where it seemed to be purest and most solid. These
have been assayed by Mr. W. F. Ward, Government
Analyst, who reports the contents at 155 per cent.
metallic tin. Two other samples from the same spot
vielded 54 per cent. and 0'3 per cent. respectively.
Another sample, assayed by Mr. W. A, Macleod, B.Sc.,
vielded no tin at all.  The pyrrhotite is associated with
ordinary iron pyrites and vivianite, and is abundantly
veined with quartz. On the footwall there is a 1-inch
veinlet of galena, poor in silver, assaying only 26 ozs,
silver to 65 per cent. lead. Since my visit, Mr. N. H
Propsting tells me that 40 or 50 lbs. weight of stone
have been taken from this lode, over a width of 25 feet
and a height of 7 feet 6 inches from the floor of the
cutting, and that an average sample from this was assayed
by the Government Analyst, and returned 10'8 per cent.
metallic tin. The lode here evidently demands serious
attention, for these returns are encouraging. This large
lode has not been seen either N. or S. of the railway
cutting. Further W. in the cutting the cross-lode, 7 to
8 feet wide, is intersected, the footwall of which is
formed by a layer of white quartz conglomerate and
grit, 48 feet thick (described in the mine reports as the
white lode). T was told that this conglomerate contained
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tin. [ felt very dubious about it, but a sample assayed
by the Government Analyst yielded 005 per cent. tin,
so that it may be assumed that the stanniferous vapours
from the adjoining lode penetrated the conglomerate to
some extent. Still further W. are broken sandstone and
black slate for about 30 feet, underlying which is the
gossan outerop of the main lode, which was being cut
through while I was at the mine. A point of geological
mtel&t is the horizontal bedding of the white grit, as
shown by th(-' lines of pebbles in 1t, while the rock itself
is fissile in laminz, dipping at a high angle to the T,
conformable with the adjacent slates.

The pyrrhotite and cross-lodes converge going south,’
and must unite before reaching the boundary of the section.
Tf the former could he shown to bulk payable tin contents,
which ought not to be very difficult to ascertain, an open
face on it could be easily worked, with a succession of
benches up the hill as far as a vertical height of 200 feet.

About 140 feet above the railway is No. 6 trench,
which exposes about 80 feet of black pyritous lode-
matter, supposed to be the cross-lode: on its western
wall is an exposure of dolomite, with specks of galena and
pyrrhotite. Bulk assays hme are reported as yielding
12 per cent, tin; but a sample which T took, on bemw
assayed by the Government Analyst, only returned
003 per cent. tin.  The pyrrhotite and cross-lodes may
have junctioned here, and originated this broad belt of
lodestutf.  The overburden consists of a few feet of
hill detritus, also said to be sin-bearing. [ have seen
samples of such detrital lode-matter extremely rich in
sin, and a few pieces of it included in the bulk-sampling
of a trench, would easily raise the average tin contents
to an abnormal figure. The greatest care is requisite in
sampling the lodestuff' in the trenches, so as to rigorously
exclude all loose detritus. To have sampled these trenches
properly would have taken me more than a week. [ had
to eontent myself with taking promiscuous samples from
the most important exposures.

Notwithstanding the local rich concentrations of tin ore,
these lodes present an essentially low-grade proposition, and
the success of the enterprise will depend upon—-(1.) whether
the ground between the railway catting and No. 6 trench
will pay to work ; (2.) whether the lode below the Great
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Blow is payable. T do not attach the greatest importance
at present to the lodes lower down the hill. They will
have to be explored by underground mining, and will also
have to be rich in tin to pay costs.

The small galena vein in the pyrrhotite lode does not
look promising enough to spend any money on. 1t could
be intersected, if' desired, by a crosscut E. from west side
of the mine hut, and then driven on S. under the railway
cutting, but the silver contents are too low for it to be
pavable,

The sledge-track lode, E. of No. 5 trench, was shown to
me; and a further one, the Eastern lode, was pointed out,
but I had no tie available for its examination,

Following the main lode further 3.1. up the hill, on
Section 2534-87u, it is joined by the Big Blow lode, an
apparently faulted lode coming in from the 5.W. This is
at 500 feet above the Argent. The Big Blow is a large
quartzo-ferro-manganese outerop projeeting, by measure-
ment, 30 feet above the surface on its lower side, hearing
8. 20° W., and having a surface width of 20 feet, but
narrowing towards N.E, Light yellow, rusty, quartzose
slates dip E. under the footwall of the gossan. This wall
is exposed to sight for 3 chains, and the outerop continues
3 chains further all along the hillside, and then goes
out of sight long before reaching the western lode.
Some rich lumps ot gossan, assaying as much as 60 per
cent. tin, have been found, but these are exceptional.
One of my rich samples, assayed by the Government
Analyst, returned 56 per cent. tin. Mr. Ward has also
assayed other specimens of this gossan, returning 52:2
per cent., 28 per cent., 36 per cent., and 67 per cent. tin.

A drive 5. has been put in 82 feet on the footwall of
the main lode, at its junction with the Blow lode, 60 feet
below the latter on the underlay, and the E. side of the
drive follows the footwall. A rich flat vein of cellular
quartz and greenish-black pug crosses the drive at
entrance, and dips rapidly down to the sole. This vein
bulged to 3 feet thick, and thinned down to 3inches. The
level takes a bend west in its course, and behind the end
short erosscuts have been put out E.and W. The erosscut
W. is in the light-coloured slate, which is seen beneath the
footwall of the Blow lode at surface. Some oxidised lode-
stuff'is in the end of drive, and since my visit the cutting of

3
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a stanniferous pyrrhotite lode in the E. crosscut has been
announced. Mr. W, F. Ward’s assay of a sample of this
returned 30-7 per cent. metallic tin. The ore contains
much iron pyrites, and the tin is present as oxide. It
would seem, therefore, that the Big Blow is the capping of
a pyrrhotite lode carrying fin oxide. The tin is confined
to the darker grey parts of the veinstuff, but, from irs
association with pyrrhotite and iron and arsenical pyrites,
will be troublesome to treat, involving caleining and dres-
-sing operations. I understand the quality of the lodestuff
is far from being uniform. It is this patchy character
which tinges the prospects here with uncertainty. The latest
news from this drive is that it has been extended to 156
feet, and that a second crosscut L. (No. 2) has heen
driven at 122 feet in, with about 75 feet backs, cutting the
same lode, with good stanniferous pyrrhotite ore further
in the hill. The main drive, also, is reported as continuing
in good tin-bearing lodestuff. This development is full of
prowmise, and ought to stimuolate prompt and vigorous
worl. In conjunction with the lode in the railway cutting,
it has improved the prospects of the property, and no time
should be lost in developing the discoveries,

About 70 feet 3. of the tunnel entrance on main lode
another lode branches off to the W. of 5. The strike of
this suggests that it is the other part of the faulted Big
Blow lode, but this point regnires clearing up, and will be
settled by continuing the present end on the main lode
south. I may mention that on the east side of entrance
to tunnel a crosscut has been driven S.E. into the main
lode, without reaching its hanging-wall.

Just sufficient prospecting has been done on the property
to establish the occurrence of rich concentrations of tin ore
in the upper parts of the lodes, but not enough to enable
any satisfactory estimate of the value of the lodes to be
formed. The lodes, which have been pricked into, require
to be proved systematically, and the work which 1 wonld
suggest as of primary importance is—

1. Drive on the Big Blow lode where it has been
strack in the upper crosscut, eventually also
crosscutting lower down. 11 is essential that the
lode below the huge outerop should be properly
explored. There is every inducewent to do this,
and it is surprising that the work has not been
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attended to before. The cuterop itself, too, should
be carefully examined, with a view to determine
the parts whick carry the rich concentrations.
The main lode should also be driven further on
in this adit, as far, at least, as the supposed heave
of the Big Blow lode.

2. Well establish the bulk value of the large
pyrrhotite lode in and above the railway catting.
To do this, some hulk parcels will have to he sent
away. Tutil that is done, there will be nothing
but uncertainty, as the tin percentage in different
parts of the lode is excessively variable. Not
only the tiu contents, but the cost of treatment
wmust be ascertained, for the association of the tin
ore with pyrites will necessitate caleining and
increased milling expense. If an average of 3
per cent, could be relied upon, 1 believe the
lode would pay to develop.

3. Drive on the main lode at the river, and follow it
mto the hill, establishing connection with cross
lode by a crosseut E.  Another 200 feet ought
to be driven on it to ascertain its character as a
tin-bearing lode.

[ may add that there is a possibility of the big blow
lode uniting with the main lode in depth below the present
upper drive, as its underlay is flatter than that of the
latter lode,

The property has been allowed to slamber far too leng.
Assays of rich specimens may be very encouraging, but
are not sufficient fo bxmo a mine to the frout, if’ no serious
work is carried out. 1t 18 treely admitted that stanniferous
lodes exist : what is now necessary is 1o be assured that
the tin is in payable quantity, and the way to ascertain
this is to adopt some working programme identical with,
or similar to, the one I have sketched out above.

All the tin lodes on the property will probably be found
in depth to be composed of stanniferous pyrrhotite, iron
and arsenical pyrites, and still lower down the pyrrhotite
‘may give place to the bi-sulphide, iron pyrites, the mag-
netic iron pyrites (pyrrhotite) having lost the original
second atom of sulphur. The tin does not oceur as tin
pyrites, but as the oxide. The solid pyritic veinstuff,
which is wet with just below the surface, increases the
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diﬁ'lcu]ty of treatment, All said and done, however,
exploration should not be abandoned. It is pos-rible.
especially with present prices of tin, that the pyrrhotite
lode may develop into a payable proposition. In the
eastern part of the Renison Bell property, the North
Renison Bell people began a crosscut tunnel, which they
extended 600 feet N. 20° I0., through Silurian slates lying
at a low angle. The last 20 feet are in dolomitic lime-
stone. No Iode has been cut in this tunnel.

The occurrence of tin lodes and tourmaline quartz
pmphy:y in this distriet, of axinite in the Colebrook field,
and the tin minerals, tounndhne, Huorite, bismuth, wolframn,
kc., at Mr. Black, indicates the underlying basement
rock of this part of Tasmania to be stanniferous granite.

Copper Lode at ffenison Bell.

The main tin lode at the Argent River passes across to
the N. bank, oppesite the low tunnel, and shows as a quartz
pyrrhotite lode. It is bounded on the E. by slate, which,
opposite the tunnel on the ecross-lode, is seamed with
quartz and impreguated with ron pyrites.  What has
drawn attention to this exposure is a little native copper
and green carbonate found encrasting the pebbles in the
wash which clings to an exposed face of the slate.
Where the copper bas come frow is uneertain ;  probably,
from copper pyrites, though I could see none anywhere. nor
any native copper in the solid slate. To make 2 trial it will
be necessary to get into the solid hedrock below the old
creek wash. At present, it is impossible to say whether
the quartzose vein will open ont into a true lode, oris only
one of the numerous small veins which intersect this hill.

Tunnel Mine.

Returning to Zeehan through the Bima Bay tunnel, at
.the south end of the larter, I saw an E. and W. lode
crossing the approach. It had been driven upon a few
feet east, and was shown to be a quartz-galena lode,
running in serpentine, and dipping south. It is abour 2
feet wide, and some galena has been bagged fromit.  This
ore is associated with chromate of lead and pyromorphite :
the drive was about to be let on tribute when I saw it.
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Lvenden Mine.

This mine is on Section 299-93m, at Moore’s Pimple.
A low tunnel has been driven K. about 330 feet, for the
first 270 feet in slate and quartzite, coursing N. 10° W,
and dipping N.E. At 270 feet a 3-inch gossan vein was
intersected, containing a little galena, and a drive south was
carried along it for 40 feet ; the vein widens a little going
S., but nothing payable has been met with. In the end,
the hanging-wall carries G inches of gossan, said to contain
slugs of galena now and then. The line of gossan is the
real vein, and the rest of the drive is bedded quartzite.
Some zine blende was met with in the floor of the drive.
The end of the main tunnel is in magnesian rock, seamed
with dolomite, and stained green with nickel or chrome.
It is very probable that the vein is a contact one between
serpentine and the stratified rocks. In the tunnel are a
few vughs, which contained slugs of galena : this is No.
4, the galena lode. Some surfice excavation has been
made above the drive in soft gossan, which has yielded
galena. At surface, about 100 feet south of the end of the
south drive aforesaid, there is a large ferro-manganese
gossan outerop, containing, besides iron and eopper pyrites,
some galena and crystals of lead chromate. This oaterop
measures 80 feet in width on the slope of the hill, and can
be traced through the bush for 7 or 8 chains, By con-
tinuing the drive another 100 feet, it would come under
this gossan, and a rise could then be put up to surface
about 130 feet. 1t this work justified further outlay, a
lower tunnel eould he got in 200 feet lower down.

Although the work, so far, has not resulted in anything
really good, it ought not to be finally abandoned before
testing the lode under the great gossan onterop, which can
be accomplished, as said above, with a comparatively
trifling outlay. It may be as well to say, however, that [
do not anticipate that the lode below the gossan will
correspond at all in size with the surface exposure. The
iron iu the adjacent serpentine has contributed largely to
the formation of the gossan, and its segregation has most
likely taken place in minute iofiltration channels.  But
the oceurrence of lead minerals in the outerop denotes the
existence of lead ore below it; whether in payable
quantities, or not, can only be ascertained by actual work.
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Greologically, the contact position of the lode is a favour-
able sign. If the gossan is found to descend to the level
of the drive, a winze must then be sunk, with a view of
following the oxidised mineral down to the sulphidie ore.
The silver ratio to the unit of lead in this mine is 13 ozs.
to 1 per cent.

5. of this, on the track to Dundas, I saw whatis known
as the copper lode, which is a band of qnartzite, impreg-
nated with copper and iron pyrites, and a little native
copper in the bedding planes. I could not satisty myself
that this oceurrence was a real lode.  On one side of the
guartzite are slates or schists ; on the other, conglomerate ;
and the copper ore exists in oxidised and indurated bands
of countrv-rock. A few trenches have been cut across
these bands, but the Indications do not encourage more
than a trifling expenditure in prospecting.

Hercules Mine.

This well-known mine is the property of the Hercules
(Gold and Silver Mining Company, which holds 15 sections
(154 acres) on the west slope of M. Hamiltou, a spur of
Mt. Read. The nine offices are about 2800 feet above
sea-level, and 1800 feer above the Willinmsford ter-
minus of the N.E. Dundas trauw, with which communica-
tion is effected by an inclined self-acting tram-line, up-
wards of a wile long.  The present work of this incline
is to bring up the mine stores and run down the ore, which
the neighbonring (British) Mount Reid Mining Company,
Limited, iz consigning to the Zeehan smelters, for the
Hereules Company has not yet begun to send away its
own produce.

This company has now been at work for [ive years,
exploring its ore deposits and endeavouring to obtain
satisfactory evidence of their permanence. Five crosscut
tunnels have been driven into the hill across the schists,
the lowest, No. 5, being extended nearly 900 feet, with its
face ascertained by survey to be 433 feet below the surface;
No. 418 140 feet above No. 5, and No. 3 1s 53 feet above
No. 4. These tunnels have intersected bodies of ziney
silver-lead ore as well as copper sulphide ore occurring in
the argillitic schists or phyllites conformably with the dip
and strilkke of the laminations of the latter, and, so far as

V1
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has been observed, of lenticular form. These occur at
intervals in the schists, in more or less parallel bands, or,
more frequently, en ccheion, and several levels have been
driven upon them, establishing their nature and behaviour
in a fairly reliable way.

The schists are aluminous and have undergone hardly
enough reconstruction to be called true schists. They
might wore properly be termed argillites, or, at the most,
argillaceous schists. Sowmetimes a step further in the
process of metamorphism way be noticed, when they
Lecome phyllites, or clay-slates, with a surface made glossy
by the development of mica. The occurrence of patches
of unmistakable slate shows the real nature of these quasi-
schists. At the same time the tale schist occasionally
found has probably originated from different rocks, and
would seew to indicate originally eruptive members of the
series. The strike of these schists is a lirtle west of’ north,
approximately J0° to 15°, with the dip always east of north.
The angle of dip varies from —15 to 75°. The dip of the
strata shows that Mt. Read does not form an anticlinal
arch, for the easterly dip continues east vight across the
mountain, until within a mile of Red Hills, where a
western dip first comesin, Consequently, Mt. Read owes
its form and existence as a mountain emiirely to denuda-
tion. I do not mean, however, to say that the schists
have necessarily been exposed to surface denuding agents
during exceabwe]y long periods, for there are signs “of a
former capping of (,U:mlmnemw which has been removed
subsequently to the elevation of the schist. This con-
glomerate may be seen lying horizontally on schist_on the
W hite Spur wack, a few hundwd \‘ud-, = W of the shaft
on Dunne’s Blocks, I am doubtful as to its age; it is,
however, either Devonian, or Permo-carboniferous. The
schist, which underlies it, strikes N. 20° W, and dips, as
usual, N.E.

There is nothing available for the determination of the
geological age of the schists. No fossils have been found
in them, and their stratigraphical relations with the middle
Silurian strata at Zeehan have not been investigated.
Their physical aspect does not count for wuch iu solving
the question : they are, doubtless, of the same age as the
associated slates, yet how different in appearance. The
nearest approach to a fair guess is, that they belong
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to the lower Silurian slate series; but this interpretation
must be considered subject to correction, in the light of
later researches.

The ore deposits, besides possessing economic im-
portance, are also geologically interesting. They do not
occupy fissures or cavities produced by violent fracture of
the country-rock, but have been formed along lines and
planes of weakness which have originated from the folia-
tion of the rocks. Along these lines mineral-bearing
solutions may be conceived as travelling, attacking the
rock on either side, removing its constituents in solution,
and depositing in exchange their own mineral contents.
The deposits thus fall into the category of bedded veins.
This elass of deposit is often looked upon as inferior to a
fissure vein in point of permanence, but this fear is
unfounded. Continuity may not be so absolute as that of
the gangue of a true lode, but it may reasonably be
doubted whether it is not equal to that of the ore-shoots
in a lode. It has, moreover, the additional advantage of
indicating, as a rule, the existence of paralle]l deposits along
parallel laminations of the schist.

This theory of replacement pre-supposes the conntry-
rock to have been already laminated or foliated before the
mineralising solutions found their way between the
laminee ; and the way in which the ore follows the lamina-
tion, even when the latter is minutely arched, without
breaking or otherwise suffering a solution of continuity,
strongly supports this. [f we accept this view, the
alternative theory of theore having been precipitated on a
lake bottom is quite untenable. Even at the stronghold
of the latter theory, Mount Lyell, I saw reason to doubt
its applicability. The tongues of schist extending at right
angles into the pyritic ore, or vice wversd, seemed to me
strong evidence against the deposition of the mineral on
the Hoor of a lake. 1 believe the facts warrant us in
taking a wider view of the important ore deposits of the
West Coast range, and compel us to look for an explana-
tion which will cover the mineral oceurrences, not only in
sedimentary strata or crystalline schists, but in igneons
rocks as well. The theory of metasomasis harmonises
with the facts observed at Mount Kead, and distinet
evidence of it has been found in the eruptive quartz-
porphyry or quartz-felsite at Red Hills, where the rock
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passes into hematite, and iron pyrites occurs in patches in
the country, unconnected with fissure veins. Clearly, no
lake theory could apply here. Further confirmation is
afforded by the consideration that, as the eruptive rocks
are not so liable to deformation as the softer slates, the
latter would naturally furnish the easiest channels for ore
deposition.

The primary ores met with in the Hercules Mine are
ziney silver-lead ores, copper pyrites, and a little fahl ore.
Near the surface these have oxidised, and produced gossan
ores with enriched gold and silver contents.

The longest run of zine silver-lead ore driven upon is
270 feet. Several drives from Nos. 1, 2, 3, and 4 tunnels
have been put in on the course of various ellipses and
other masses of sulphidic ore, though, for the past half-
year little or no work has been done on this class of ore,
owing to the unsettled state of the question of the treat-
ment of cowplex zincy sulphides. The owners believe
that the work actually done shows that there are 90,000
tons of sulphide lead ore above the level of No. 4
workings; this does not mean that that quantity has been
actnally disclosed by blocking-out, but that by drives,
rises, and winzes, &e., its existence has been rendered fairly
certain. The assay values vary from 9 per cent. lead and
11 ozs. silver to 10 per cent. lead and 12 ozs, silver for the
bulk of the ore, with an average of 0-140 ozs. gold.
52,000 tons are estimated to contain 29 per cent. zine, and
25,000 tons, 25 per cent.; 5000 tons, 30 per cent.; 5400
tons, 3] per cent. zine; so that, probably, 29 per cent. to
30 per cent. zine contents is a fair estimate. Full values
of' gold, silver, and lead contents of sulphide ore, without
cost of treatment on furnace deductions for zine, would be
about £3 10s. per ton; consequently, if' this ore is to be
turned to account, it must be either by recovering the
value of the zine, or by assisting the infinitesimal margin of
profit by 1'ea1isimg at the same time the oxidised ores, of
which the company estimates it has 15,000 tons in
sight. According to the published assays, the value of
most of these oxidised ores at 0-6 ozs. gold, 25 ozs. silver,
3 per cent. lead, may be taken as £5 13s. per ton, without
swelting charges and deductions. The total value at the
mine of lead sulphide and gossan ores on the above basis
would be nearly £400,000, subject to the deductions
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aforesaid, and subject to the ground defined by the
exploratory work done proving to correspond with the
estimates made.

Unfortunately, the silver-lead ores are associated with
zinec blende, and zine blende is the smelter’s bane. It
bridges over the difference in specific gravity of slag and
matte, which require to be separated. Matte and slag
become pasty, and the diffieulty of separation isincreased,
resulting in foul slag, which requires smelting over again.
In thus decreasing the fluidity of slag and matte, the zine
causes wall aceretions or hangings to form in the furnace,
composed of zine oxide, lead, iron, sulphur, and silica.
These are remains of imperfectly smelted charges, which
have to be barred down and smelted out, With ores con-
taining an excessive proportion of zine, these hangings are
constantly forming, and interfere with the regular settling
down of the furnace charges, and if they are not removed
in time, the furnace has to be blown out. In the crdinary
smelting process the zine is not recovered, but drowned
out by working it off with a larger proportion of non-
zinciferous ores.  For this serviee to their <customers,
smelters make a fixed charge for each uuit of Zn. in excess
of 10 per cent. They can manage pretty well with 10
per cent. or 12 per cent,, but if this is exceeded, they
experience difficulties. The zine contents, of course, are
not recovered. Though zine is not uite so volatile as lead,
it carries off silver in the excessive fumes which it creates,
Some silver enters the slag ; some remains in the infusible
sulphide. The Hercules ore would probably sustain a loss
of a few ounces per ton.

Seeing that the recovery of the greater part of the zine
from such ores as these, poor in silver and lead, is prac-
tically indispensible to profitable mining, metallurgists and
chemists all over the world have for several years been at
work upon the problem—the zine problem, as we call it
here. Certain advances have been made in laboratory
manipulation. Some of the experiments have answered
very well from a laboratory or technical point of view, but
when we inquire whether they can be utilised commercially
for these Mt. Read ores, we find we are still condemned
to an expectant attitude. These processes are, as a rule,
not so satisfactory on a large scale as in the laboratory.
The conditions surrounding the trials which have been
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made have also to be taken into account. It does not
follow that successful tests under the favourable circum-
stances prevailing in Europe will determine commercial
results on the West Coast of Tasmania.

The enumeration of various processes which claim some
measure of success will suffice to illustrate the close
attention which has been paid to the subject. We have—
(1.) Bartlett’s system, (2.) Burnham and Fry-Everitt
process, (3.) Greenway’s dry process, (4.) Ellershausen’s
process, (5.) Wetherill magnetic process, (6.) Angel pro-
cess, (7.) Asheroft process, (8.) Marsh-Storer process,
(9.) Gentle’s process, (10.) Gitsham'’s process, (11.) Car-
michael's process, (12,) Henrie's process, (13.) Worsey's
process, (14.) Phanix process, (15.) Siemens-Halske's
electrolytic process, and (16.) allied processes devised by
Swinburne, Lorenz, and Cowper-Cole.

A tew remarks upon some of these will be made here :—

(1.) The Bartlett system comprises two stages, in the
first of which the ore is treated with an air blast, fumes
being condensed which contain sulphide, sulphate, and
oxide of lead, and zine. The fume is- roasted, traces of
extraneous metals are driven off, and a product is left which
consists of about 60 per cent. oxide of zine and 40 per
cent. sulphate of lead, forming a zinc-lead pigment. The
second part of the process is the reduction of the remaining
halt' of the zine and a little lead and copper. A copper
matte is produced, bat nearly all the llead has been
accounted for in the first stage. The remainder of the
zine coutents is volatilised. 1t is stated that the loss of
silver is 15 per cent. of the total contents. The principle,
therefore, is to expel the lead and zine in a form which can
be refined into a zinc-lead pigment, and this is a dis-
advantage.

(2.) Burnham and Fry-Everitt Process.—The TFry
process has, as a matter of fact, treated large quantities of
Broken Hill silver-lead ore (20 per cent. to 35 per cent.
lead, 25 per cent. to 30 per cent. zine, and 30 ozs. silver).
The ore is caleined, mixed with salt-cake, and then
smelted in a blast furnace with a small proportion of iron
oxide. 90 per cent. of the zinc passes mto the slag, from
which it is driven off as oxide in a Siemens’ gas furnace.
The lead is reduced, and the iron and sulphur form the
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matte. About 70 per cent. of the zine contents of the ore
are stated as recoverable.

The Burnham Syndicate experimented with this system
in 1897, and gave ap their patent and works at Swansea
to the Smelting Corporation in 1898. The process was
examined by the metallurgist, A. Raht, who estimated the
cost of treatment at £2 4s. 8. per ton of ore, and that it
was reasonable to look for a recovery of 70 per cent. of
the zine contents, 87 per cent. of the lead, and 90 per
cent. of the silver. The drawbacks here are the cost and
the inferior form, from a marketahle standpoint, in which
the zine product is recovered.

(3.) Greenway's Process—In this process the mineral is
roasted with salt, and volatile chlorides, easy of condensa-
tion, are produced. Sodium sulphate is leached from the
remainder, which is raised to 35-50 per cent. zine, when
distillation can be effected.

(4.) Ellershausen’s Process.—This, the Sulphides Re-
duction (new) process, has been in operation on a com-
mercial scale at the corporation’s works at Llanelly, in
Wales. Broken Hill sulphide ores (20 per cent. lead, 25
per cent. zine, 10 ozs. silver) are smelted there in ordinary
blast furnaces, the zine (90 per cent. of it) being volatilised,
together with a large proportion of the lead. The fumes
are afterwards condensed and treated. The zine product
is, therefore, in the form of flue dust and deposit. The
lead is recovered in the form of bullion; any copper pre-
sent, as a low-grade matte. All these products have to be
re-freated, which handicaps the process, if we wish to
apply it to the Hercules ores.  As the lead settles out of
the zince solution, a sodium sulphide solution is admitted
to the latter, and zine sulphide 1 produced. The sodium
sulphate flows away, leaving the zinc sulphide, which is
then converted to an oxide by roasting in a reverberatory
furnace. The marketable product is, accordingly, in the
undesirable form of oxide.

Itis claimed that the cost of treatment is not more than
20s. per ton, but, while this iay be the case in countries
where sulphide of sodinm can be produced cheaply, it is
evident that it would be much higher in Tasmania.

The trials made with this process last year on Tasmanian
ores at Angouléme, in France, were not altogether satis-
factory, owing, it is alleged, to defective plant, and to the
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final details of the method not being definitely settled.
The experiment resulted in only a partial recovery of the
metals, viz., 50 per cent. zinc., 60 per cent. lead, 60 per
cent. silver, and 65 per cent. geld. T understand further
improvements have been effected since then, and it may
possibly be brought within the range of pr‘dchcm] metal-
lurgy.  The progress of experiments will be watched with
interest, for this is one of the processes which have heen
snbjec‘red to trial on a commercial scale.

(5.) Wetherill Magnetic Process. —This process aiws at
separating weakly magnetic minerals from non-magnetic
ores, and in this way improving the residue as a zine ore
of marketable value. Zine, iron, and mangauese minerals
can be separated, spathic iron ore and zinc blende.
Rhodonite can be separated from blende. The process is
especially suited for working in conjunction with councen-
tration by ore-dressing 111a(,111ue]y and subsequent suelt-
ing. On the one hand, the blende can be raised to 40-45
per cent. zinc; ou the other, the concentrates can be
reduced from 10 per cent. to 15 per cent. zine. It isobvi-
ously unsuitable for the Hercules ores.

(6.) Angel Process.—The principle of this system is to
calcine the ore with sulphate of soda, and then to condense
the volatilised zine. The precious metals are concentrated
in the reduced lead.

(7.) Asheroft Process—At one time this promised to
be a success, but the Sulphide Corporation had finally to
close down the leaching department in their works at
Cockle Creek. The ore used to be roasted in reverbera-
tory furnaces and leached with ferric chloride (and
sulphate). It was then passed into electrolysing vats, but
the liquor proved corrosive, attacking the pumps, and,
consequently, a zine sulphate solution had to be adopted.
So many difficulties were found in roasting and leaching,
and the preservation of the electrolyte, and the cost so
great, that the process proved a commercial failure. The
whole process is complex, and involves no fewer than 13
different operations. Precipitates and residues go to blast
furnaces and refinery.  Originally, the ore, after roasting,
was leached ount with sulphurie acid, and zine sulphate
produced, to which Zn O was added, afterwards decom-
posed by heat and Zn O resulting, two-thirds of which had
to be returned for re-treatment.
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(8.) Marsh-Storer Process.— By this system the ore is
roasted, the zine sulphate leached out with acid, and the
zine precipitated as a hydrate, which is afterwards calcined
to oxide. The cost of magnesia as a precipitant is a
drawback.

(9.) Gentles’ Puatenti—( Metals Extraction System)—
The inventor has died, hut the system is not defunet. It is
primarily a process for treating complex low-grade
auriferous and argentiferous zine or copper ores (or both).
The copper pyrites is desulphurised, and soluble sulphate
produced. Sulphuric acid is made, and used for treat-
ment of the burnt ore in lixiviating vats. The resultant
solution is then treated with chloride of lime, and the
dissolved metals converted into chlorides, which are
decomposed, the copper and iron being precipitated as
an oxy-carbonate, and afterwards sintered and smelted.
With zinc ores, the separation of copper and zine in
solution is effected by the addition of zine oxy-carbonate,
and the product can be brought up to a value of £14 to
£17 per ton in England as oxy-carbonate, and if con-
verted to oxide, up to £30. The copper, zine, and
sulphur thus being removed, auriferous and argentiferous
lead remains. Cyaniding may be resorted to, or the gold
and silver can be left in the copper for parting.

This process is not so well adapted for the zincy-silver-
lead ores of the Hercules by themselves, but if these are
mixed with the cupreous ore which oceurs in the mine, the
two classes form a description of ore which the method
has in view. Sulphuric acid enters into the process, and
this would be manufactured from the copper and iron
pyrites.

(10.) Gitsham’s Process—The Australian Zine Re-
covery Company, at Footscray, is working this with
small parcels, 1t is understood to be a roasting and
lixiviation process. Results on a larger scale are looked
forward to.

(11.) Carmichael’'s Process.—This has a novel element.
in it in the form of sulphate of ammonia. It is under-
stood to consist of (1) a preliminary sulphating roast, (2)
caleination of the roasted ore with sulphate of ammonia,
(3) the solution of the zine and filtration from the
smelting produet, (4) precipitation of the zine as oxide,
and recovery of the sulphate of ammonia.
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The roasting is conducted so as to produce as large a
percentage of neutral sulphate of zine as can be con-
veniently done. The roast is then mixed with salphate
of ammonia in the proportion required to furnish sufficient
S0, to satisfy the zine oxide and basic zine sulphate in
the ore. When the mixture is heated, it agglomerates at
a temperature far below the dullest 1'ed and as the heat
is raised, the anhydrous ZnS0, tende to conseclidate the
ore into a hard mass, which is the chief practical difficulty
to be contended with. The ecaleined mass, when wetted,
slakes readily. The residue, after the solution of the
zine, is filtered and washed free from Zn 80, with a

filter press. This can be done, owing to the absence of

gelatinous silica, which is such an obstacle in processes
depending upon sulpharie aeid for the solution of the
zine,

The solution filtered from the ore contains the znc,
with copper, iron, manganese. The copper is 1ead11y
acted upon by fsulphate of ammonia, If the ammonia
gas evolved during caleination be passed through the
liquor, the zine is precipitated as a granular white oxide.
The dilute sulphate of ammonia liquor is evaporated for
the recovery of the sulphate erystals, and the residue of
the ore briquetted and smelted as usual. 90 to 95 per
cent. recovery of the sulphate of ammonia is said to be
obtainable.

The price of sulphate of ammonia is higher now than
it used to be, and would form a drawback in the case of
1he Hercules ores.

(12.) Henrie’s Process—This is a leaching process
worked out by Mr. Henrie, the resident metallurgist at
the Tasmanian Copper Company’s mine at Rosebery.
His experiments are reported to have effected a satis-
factory recovery of gold, silver, lead, and zine. The zinc
js marketable in the form of oxide. Sulphurie acid has
to be used. The process may be said to be stiil in its
experimental stage.

(13.) Worsey's Process.—The Hercules directors have
‘had some of their ore treated by this process, which is a
humid one, but the result was not satisfactory com-
mercially.

(14.)" Pheeniz Process.—This process has the oreat
advantage of recovering the zine in a metallic form. It

ey
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secures the decomposition of zine sulpbide “in an
electrolyte of fused zine chloride, sulphur vapour coming
off at the anode, and metallic zine at the cathodg, lt_ead
sulphide being capable of decomposition in a similar
manner. In the treatment of lead-zine sulphide ores, as
deseribed in the patent specification, it is proposed to mix
the pulverised ore with molten zine chloride in a pot, and
electrolyse, first, for the deposition of lead, and then, In a
separate pot, for the deposition of znc.” IFrom this
description, the method appears to be a direct one, and not
too costly, but there will no doubt be the usnml_d_lfhcult_y
of mainfaining the electrolyte in a proper condition, and
the antecedent difficulty in purifying the solution before it
passes into the electrolysing vats. o

(15.) Stemens-Halske Process.—This agrees in principle
with the Asheroft process, but is not so complicated. The
ore is roasted and leached with sulphuric acid, or an acid
zine-sulphate solution, and the resalting sulphate of Z.inc'.
solation electrolysed. Iron pyrites are alnost a necessity.
Difficulties are present in the condition of the electrolyte.

(16.) Swinburne's, Lorenz, and Cowper-Cole’s Methods.
—These are all electrical processes for dealing with these
ores, worked out with considerable ingepuity. They are
subject to practical separation difficulties, and are too
costly for installation on the IHercules Mine.

Other processes have ULeen devised, but the above are
such as have attained any degree of importance. The
principle which underlies most of the humid mwethods is
roasting to form sulphate of zine, and leaching it out in
solution. The next step is to precipitate the zine by either
lime, soda, or magnesia. In practice, enormous difficalties
are encountered : all the zinc is mnot changed into
sulphate ; the iron is not kept entirely out of the sulphate
solntion ; gelatinous silica forms ; ete.

[ could mot undertake here to diseriminate closely
‘between these different processes. Some of them are
quite out of court when considering the Hercules ores.
Others which are less disadvantageous would have to be
tried on a fairly large scale, and the owners of this mine
are not in a position to afford expensive and uncertain
-experiments, which might involve the company in irre-
trievable disaster. On reviewing the history of the
-several methods, it is apparent that though ecertain
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difficulties have been, I will not say entirely, overcome, but
minimised in the laboratory, a commereial process is still
a desideratum. After all the experiments, I fear we are
as far off as ever from the solution of the difficulty of
recovering the zine successfully from this ore. I do not
refer to technieal success, hut to commercial results.

During the last twelve vears the production of spelter
has inereased by 50 per cent. Additional uses have been
found for it in electrical science, and the cyanide treatment
of gold ores is also partly responsible for an increased
demand. According to Merton's list, the world’s produe-
tion of spelter in

1890 was .......... 342,616 tons
IBO8 ., sussweamas 371,059
1896 ., .......... 417,460 ,,
1898 ,, ........ .. 436,202 ,,
1 I 460,895,

A sudden solution of the zine problem would undoubtedly
depress market prices, and seriously apset present esti-
mates of costs and returns,

[t seems to me that in pursuing a waiting policy, which
was justifiable while experiments appeared to be on the
eve of success, the Hercules Company is locking up a
large portion of its resources for an indefinite period, and
that it would be preferable to make some arrangement
with the Zeehan smelters for the conversion of the lead
sulphide ore into cash. As said above, this ore can be
smelted by diluting it with less rebellions ores, and it
would be a pity if the mine-owners and the Smelting
Company could not arrange matters on a workable basis,
even if thesprofit be less than mutually anticipated. If
such an arrangement is not practicable, the 01‘1%' alterna-
tive is to leave this ore intact, and wait till the solution of
the zine difficulty has advanced to a stage permitting its
exploitation to be resumed. But it is only right to warn
the owners that no immediate practical solution is in
sight.

Last year, ore consisting of copper and iron pyrites was
met with, in a course 40 feet long, in the south drive from
No. 3 tannel, of an average assay value of 6 per cent.
copper, mixed with a small proportion of zine blende.
The north drive from No. 4 tunnel came subsequently
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below this occurrence, and the body of ore was found to
widen out to 20 feet and extend for about 80 feet in length.
The No. 5 tannel at 550 feet enterad schist with impreg-
nations of copper pyrites; from 670 to 700 feet it passed
through cupriferous schist, carrying bands of iron and
copper pyrites, some of it payable (up to 5% per cent.
copper). At 700 feet this formation was explored by N.
and 8. drives, which showed copper ore to exist in payable
quantity for 60 feet in length.

This oreis sumetimes-very clean.—A rich sample, as-
sayed by the Government Analyst, retnrned 14 per cent.
copper, 05 per ceut. zine. The average contents seem to
be about 6 per cent. copper for fair quality ore. The
assays stated by Mr. Sydney Thow are :—

Golil. Tﬁé

From Silver. Copp’r|Zinc!Iron| Insol.
e o/ Q) o) of
| = lo ° lo lo
No. 4 tunuel] 1oz 13 dwts. 5 grs.| 8 grs.—| 62 | 37 344|120
No. 5 wunnel 1oz, 0 dwt, 15 grs.i11 grs.— 63 | — 22:1 i:'lB-Q

e e

Altogether, a belt of country exists, 140 or 150 feet
wide, more or less cupriferous, payable at intervals; in one
instance, from 10 to 20 feet being of this nature,

The task of the company will now be to develop this
discovery, of so much 1mportance for the welfare of the
mine, and to assure itself of the existence of this
kind of ore in sufficient quantity to justify the erection of
smelters. Drives N. and 8. on the best part of the ore-
course will proveits longitudinal extension, and rises and
sinks will test its vertical behaviour, though not quite
sufficiently without a lower tunnel.

The occurrence of the copper ore is in every way similar
to that of the zinc silver-lead ore, of which such a large
quantity has been exposed. Looking at the usual
mineral character of the schists on this range, the zincy
silver-lead ores seem exceptional, while copper is the more
staple wetal. From indications elsewhere on Mt. Reid
(Ring River), I think it very likely, though I can furnish
no explanation, that the zine-lead sulphide will generally
be replaced at lower levels by copper ores ; and, if this is
found to be the case with the Hercules Mine, the prospects
of ultimate success will be mueh better.
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The gossan ore can be worked off slowly in smelting
the pyritic ore by adding it in quantities moderate enough
to avoid too rapid reduction and consequent enrichment
of slag, or it can be disposed of to the local smelters, as the
company may find more advantageous ; in any case, the
quantity of it estimated to be in sight is a sound asset,and
can be tarned to account in one way or the other.

Sullivan’s Reward.

Between 500 and 600 feet above the No. 5 tannel, and
on the erest of the hill to the east of the mine, is a large
ferrc-manganese quartz blow, which has been taken to be
the outerop of a lode.  On examining it, I found it to be
country schist of' a very quartzose nature, gnarled and
rough, which, with its iron gossan, may be pardonably
mistaken for lode cappivg. Traces of gold are said to
have been found in if, but no other valuable mineral. The
outerop is conformable in strike and dip to the enclosing
strata, viz., strike N. 20° W.; dip, N.E. 70°.

Flast Hercules.

The mine is in the valley . of Mt. Hamilton, just E.
of the small creek at the foot of the hill. A shaft has been
sunk abouat 40 feet in green chloritic schist; the pile of
schist at surface obtained from the shaft and drive shows
the rock to be faced and impregnated with copper pyrites.
A heap of three or four tons of ore at shaft-mouth looks as
if it would yield fully 4 percent. copper. The change in
the country-rock which has oceurred at the creek is
favourable for this metal. Unlike the Hercules schists,
this chlorite schist has been originally an eruptive rock,
probably a quartz felsite.

The small ereek is a tributary of the Ring River. The
mine is in a very awkward place for getting working
supplies. It counld best be worked from the No. 2 tunnel
of the Hercules by extending that through the hill. Its
geological position is favourable for ore, and I anticipate
that some day it will be taken in hand again.

HMount Reid Mine,
Section 3302-87y, 80 acres. The British Mt. Reid Co..
(Mr. Luke Williams, General Manager),is carrying on work.
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here, both quarrying and mining, on a large body of zincy
lead-copper sulphide ore. The workings have been des-
eribed so often that I need not repeat uae]eaaly. I was
taken over the mine by Mr. Liuke Williams, who afforded
me every opportunity of investigating it geo ogma]h By
this means 1 was shown that the ore-body is a huge,
lenticular mass of sulphides, between 800 and 900 feet in
length, tapering eut towards north and south. The greatest
width of the lens at the surtace is 83 feet. At the open
cut at shaft the width is 50 feetr, but 27 feet below, it has
widened to 74 feet. It is hereinterstratified with quartzite
right across, and is oeccasionally a very dense sulphide.
The fahl ore in the quartzite is considered rich. It is
worth noting that the hanging-wall of this body always
carries the richest ore.

The deepest level has a present depth of 150 feet from
surface, but is called the 300-feet level, because at the
south boundary it will give that quantity of backs. The
drive is just ubout half-way through the block now, and
will be diiven 1,800 feet further to the south houndary-
fine, There is a run of 140 feet very dense sulphide ore,
which has been crosscutted 26 feet, with no sign of a fuot-
wall yet, A 50-faet winze has been sunk on the underlay,
with good ore down to 35 feet, after which lower-grade
sulphides prevailed. A rise hae been put up to the next
level, 27 feet above, for stoping back on good smelting
ore. There is agood deal of quartz along this level.

The face in the south end of main dnve, not being
worked, is in a mixture of solid sulphide and mineralised
schist, not so good as seen further back: schist on each
side of the drive. The sarface width of the ore-body some
150 feet further south of this is 25 feet. The schistinside
the apparent walls is still mineralised, Work has been
discontinued till the arrival of air-compressors. — Crosscuats
are 1'equired here to prove the width of the ore lens, which
I take to be narrowing rapidly, and will probably pinch
out completely within another 150 feet.

No. O bench was bemg worked inred gossan, contmxlm{_,
np to 33 czs, silver and 3 0. gold per ton.  The darkest
red is the Dbest matrix. ‘\Jlauﬂa,neau s present, and
cerussite crystals, with sulphate of ¢ copper, oecur,  The N,
end of cutting is about 12 feet wide, the formation widen-
ing to 80 feet. 634 tons sent to the Zeehan smelters
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contained Loz. gold, 180zs. silver, and 2 per cent. up to 5 per
cent. and 6 per cent. lead per ton. No. 1 bench was not
working. The schist here has some galena, but is poor,
No. 2 bench was going to start. It is in siliceous schist,
containing good grade ore. No. 2 prospecting shaft is
about 14 feet down, in quartzite and schist, carrying some
good dense ore, assaying 7 dwts. 20 grs. gold. No. 3
prospecting shaft (also called No. 14) is down 20 feet.
A bulk assay from the pile returned 13 dwts. 1 gr. gold,

O ozs.silver, — No-4 shaft (also—called No. 15} is down

29 feet, and its ore, obtained by chipping the wall, returned
12 dwts. gold, 17 ozs. silver. At 20 feet down, the ore-
hody proved to be 25 feet wide. This is ahead of the end
of tunnel. 25 feet further south Williams’ shaft, No. I8,
has proved the ore 10 feet in width, which has been driven
on for 40 feet to within 10 chains of the south boundary,
The ore is banded. Beyond this to the S. no work has
heen done.

About 40 hands were employed on the mine, and Mr.
Williams kindly informs me that the total tonnage of
sulphide ore sent to the Tasmanian smelters up to the
31st March was 2457 tons, of an average assay value of
5 dwrs. 4 grs. gold, 20 ozs. 15 dwts. 4 grs. silver, 6:8 per
cent. lead, 25 per cent. zine. {(zossan ore for same period,
632 tons, assaying 9 dwts. 21 grs. gold, 18 ozs. 17 grs.
silver, 4% per cent, lead. Mr. Williams further furnished
me with the following return of ore sold to the smelters
for the quarter ending June 30th, viz—1019 tons, contain-
ing 7 dwts. 16 grs, gold, 16 ozs. 12 dwts, 19 gre. silver,
108 per cent. lead, 0-78 per cent. copper, 23'9Y per cent.
zine.

Over 500 tons of ore-bulking, 40 per cent. zine, have
been stacked on the mine. It is intended to develop the
mine vigorously with rock-drills (worked by an air-com-
pressor), to break down large quantities of ore, to send the
suitable descriptions to the smelters, and to decide upon
some treatment for the bulk of the stuff,

The New Palace Blocks, 121 acres, are those on which
air-compressors and a large concentrating plant are to be
fixed. The ore from this plant will be run direct to the
Williamsford Railway, and so to the smelters, 1 feel
doubtful as to the advantage of submitting these ores to
concentration. Some of the ore exists as a double
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sulphide of lead and zine (huasecolite ), which cannot be
separated by dressing. Much of it has its constituent
minerals too intimately blended to suffer perfect separation,
and imperfect separation means loss of the precious metals.
Concentration tests have been carried out in the Bilver
Queen, Oonah, and Montana mills, at Zeehan, on upwards
of 200 tons ore. 102 tons dressed at the Silver Queen
assayed, before treatment—gold, 2 dwts. 15 ozs.; silver,
5 ozs, 3 dwts, 5 gis.; lead, 7'1 per cent.; zine, 194 per
cent.; copper, 037 per cent.; iron, 141 per cent. The
Jig tailings, which comprised ore sized up to -inch diameter,
assayed—gold, | dwt. 23 grs. ; silver, 5 ozs. 9 dwts. 2 grs, ;
lead, 59 per cent.; and this, as Mr. Luke Williams
remarks, proves that practically no concentration takes
place with this coarse crushing, but that finer ernshing
does result in a certain release of’ the minerals is shown by
the assays of the Frue Vanner concentrates—gold, 9 dwts.
4 grs. ; silver, 20 ozs. ; lead, 36'3 per cent.

100 tons ore were puat through the Oonah will, assay-
ing, before treatment—gold, 2 dwts. 15 grs. ; silver, G ozs.
9 dwts. 7 grs.; lead, 92 percent.; zine, 198 per cent.;
copper, 0-40 per cent.; iron, 16:4]1 per cent. Hxhaustive
assays of the products were made, proving a concentration
of gold contents, heavy concentration of silver and lead,
inerease of copper contents by 50 per cent., a slight con-
centration of zine, and a decrease, i.e., separation of iron.
Progressive concentration took place in the slimes. The
Silver Queen and Oonah slimes treated on the Montana
Wiltley table showed irregular concentration. The results
of these elaborate trials show that concentration to a
certain extent ean be effected, but information is still needed
as to the amount of loss which takes place in the operation,
as this is the crux of the whole matter.

The same difficulty which confronts the Hercules pro-
prietors in the treatment of zincy ores applies fo this mine
also.  There is no reasonable doubt as to the large quan-
tities of ore available, but a profitable zinc process is still
a desideratnm. In the meantime, the company is doing
the only thing which can be done under the circum-
stances, viz., sending ore for reduction in the smelting
furnaces at Zeehan. The work at the mine is being ably
and vigorously carried out.

VII
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Dunne’'s Mount Read Mine.

Sections Nos. 164-93m, 19 acres, and 218-93m, 44 acres.
This property is adjoining and south of the Mount Reid
Mine, and the live of the main ore-body on the latter pro-
perty enters Dunne’s Blocks. The rock formations on
the two estates are identical, and the sulphidic belt con-
tinues through both blocks, as, indeed, it does through the
Hercules property also. It must not be assumed, how-
ever, that the ore-body is continuous through all these pro-
perties. This is not the case, as was specially seen, with
unfortunate results, on the South Hereules section. The
ore makes in lenticular masses, wedging oat within certain
distances and making again further along, often not on
the same strike, but parallel to it, en echelon ; so that
really nothing further can be said than that the metalli-
ferous schists prevail on all these sections, and each
property must stand on its own merits.

Unfortunately no work was being done ut Dunne’s
when 1 was there, and I could only notice the pyritie
schist lying about at the mouths of the two prospecting
shafts. There are great facilities for deep tunuelling. The
indications are that the ore will be similar in character to
that of the Mount Reid; but nothing very definite can be
said as to quantity in the present undeveloped state of
the mine,

Rep Hriuis Districr.

The wines in this field are in the country to the south-
east of Mount Read, and can be approached from the
Mount Read mines by an old foot-track over the snmmit
of that mountain, 3800 feet above sea-level, through hutton-
grass moors and thin serub. Noue of the mines at the
Red Hills were working when I was there, but since
I have returned work has been resumed at the principal
mine, the Red Hills, Subsidiary mines are North
Red Hills, South Red Hills, Red Hills Proprietary,
and the Moxon. A good bridle-track from the White
Spur, 7 miles, may also be used in making this journey.
The inclement weather on these high ranges prevented me
from visiting any other than the Red Hills and Red Hills
Proprietary, about six miles from Mount Read.

In proceedinig east from Mt. Read, we appear to leave
the Read argillitic schists, and traverse chloritic schists
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and quartz felsites. 'The argillites are confined to the
west slope of Mt. Read, at the summit of which green
chloritic schist prevails. All these rocks have an easterly
dip, which continues on descending the eastern slope. On
this side there are compact felsites, sandstones, and
schists, till we ascend the north end of Rob’s Lookout,
which is also the north end of the Tyndall Range, about a
mile west of the Red Hills blocks. = The rock here begins.
to dip west, and turns to massive pink quartz-felsite, which
torms the eastern slope and stands up in bold cliffs on the
crest.  East of this, ehloritic schists oecur, then slate, also
with westerly dip, just above the Red Hills Camp, 2000
feet above sea-level. Lakes Westwood and Julia lie
about a couple of miles south, having the aspect of tarns
occupying rock basins in glaciated country. Despite:
these suggestive lakes and the general appearance of the
country, which is in harmony with the former oceurrence
of a glacier epoch, T conld find no direct evidence. No
roches montonnées are to be seen, and the numerous large
boulders may have come to oceupy their present position
by gravitating down the adjoining hill slopes. They deo
not look waterworn, nor do they appear as if they had
travelled any distance. The surrounding hills are com-
posed of grits and conglomerates (Devonian ?) resting
unconformably on quartz felsites and chloritic schists, and
this upper formation has been greatly denuded. The
denudation has liberated enormous boulders of conglo-
merate, which have simply fallen down to positions of
rest. The conglomerate 1s part of the widespread beach
formation which caps so many mountains on the West
Coast, and always overlies the Silurian slates and schists.
Its exact age is not settled, but it is probably Devonian or
at the base of the Carboniferous. It is usuoally hori-
zontal, but, oceasionally, is slightly arched. The Red
Hills, which is a flat-topped ridge, bearing a few degrees
west of north, consisting of quartz felsites and chloritic
schists dipping W, and rising to 2600 feet above sea-level,
were once covered with the conglomerate, and the felsites:
can be seen east and west passing beneath it. This fact
indicates that the removal of the conglomerate was not
completed so very long ago, and that the felsite has not
suffered much from denudation. As the ore deposits do
not extend upwards into the conglomerate, the process of
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mineral deposition took place, probably, prior to the
Devonian. Sometimes the blebs of quartz in the felsite are
abundant and well defined; or the rock is non-porphyritic
and homogeneous to the naked eye. When well pre-
served, porphyritic erystals of pink felspar are visible, and
the hue of the rock is dark brown or reddish. To this is
due the name Red Hills. This reddish coloar changes to
green with the development of chlorite, and where the
rock has been ecrushed and foliated, the processes of
dynamic metamorphism have converted it mto a dark
green chlorite schist. Viewed microscopically, porphy-
ritie crystals of felspar still survive in the most densely
chloritic rock, and I am strongly of opinion that the
chlorite schists of this distriet are metamorphosed felsites,
though the physical change is so great that, at first, it is
difficult to helieve both to be the same rock.

Red Hills Mine.

The sections comprise 485 acres to the south of Mt.
Murchison, and the mine works have been carried on
upon a broad flat hill, 2700 feet above sea-level, called
the Red Hill. The hillis about three-quarters of a mile
long, one-quarter of a mile broad, and bears a little west
of north, A large outerop of hematite, averaging 150
feet in width, and occurring in quartz-felsite, traverses
Sections 954-93m and 714-93m.  Its linear extension
is in the same direction us that of the felsite belt. It is
often soft and earthy, sometimes more solid, and on
Section 714 I noticed it was magnetic. 1t contains crystals
of felspar, and, to my mind there is little doubt that it is
-a replacement of the original felsite. As the original rock
is an igneous one, there can be no reference of the
hematite to any ancient lake bottom, and as the felspar
crystals themselves are occasionally seen partly converted
into hematite, it must be inferred that the latter has not
resulted from the oxidation of pyrites, but has been
deposited by way of substitution. ﬁ’this process is estab-
lished for a typical area of ore deposition in the West
Coast range, it is probable that further instances of it will
be found along the same mineral belt. This belt of
quartz-felsite rock, with bodies of hematite and magnetite,
and containing pyritie copper ore distributed with some

.
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irregularity through its mass, is continuous in an unbroken
line from Mt. Farrell in the north to Mt. Darwin in the
south, and forms the backbone and crests of the range
(often capped with the later conglomerate). It passes
at the back of Mt. Murchison, throngh Mts. Tyndall,
Huxley, Jukes, and Darwin, and 1its characteristic
features, from a mineral standpoint, are the constant
oceurrence of masses of iron oxides and copper sulphides.
Up to the present the copper ore has not been found in
sufficient guantity to form any payable mines along this
belt, but there 1s no saying what continued prospecting:
may not result in. There is no nse in comparing it with
the Mt. Liyell copper deposits. It is not oun the same
strike, but lies between the Mt. Read series on the west,
and the Mt. Lyell schists on the east. If we could be
sure of its age, and of the eruptive, or rather, intrusive
nature of the felsite, it might be possible to formulate a
theory connecting the copper deposits of the flanking
schists with the igneous felsite as a source. But these
questions are unsettled. There is a good deal of evidence
in favour of the felsitic rock having been a lava flow,
contemporaneous with the schists, and subjected, with the
latter, to later foliation and mineralisation. Further
examination may be expected to throw more light on
this interesting point. The students at the Zeehan School
of Mines have a grand field open to them in the investi-
gation of the relations of these copper and iron bearing
telsites to the cupriferous schists as well as to the associated
granite,

On Section 954 two tuunels have been driven by the
company from opposite sides of the ridge, one N. 83° E.,
and the other 8. 85° W. The former is the No. 1 west
tunmnel, the latter the No. 2 east tunnel. The distance to
drive right through the hill wouald be about 1500 feet, and
the backs above No. 2 tunnel (100 feet lower than No. 1)
are mostly between 180 and 200 feet vertical. If either
of these tunnels is driven right through the hill it will
intersect the lens or body of hematite. No. 1 west has
been driven 104 feet in dark green chlorite rock, which I
take to be a modification of the qoartz-felsite. The
tunnel is a little shallow for good prospecting : the present
end is not wore than 30 feet below the surface, aud it
would never be over 100 feet in depth. No. 2 tunnel E.
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has heen driven 77 feet into the hill, and, if continued, as
it onght to be, n; will cut into the hematite at a good
depth, and enable the contact line to be explored. Some
.copper and ivon pyrites are in the rock at the approach,
but these disappear further on in the drive, and the end is
in barren, dense felsite. It will take nearly 400 feet of
«driving to get uuder the line of hematite outerop, but
atntil the footwall of that formation is reached, there is no
need for despondeney. The tunnel may or may not cut
across hidden ore-bodies in its course, but its objective is
the hematite, and its purpose is not attained until that is
reached, and the footwall country well tested. The trend
of the hematite, N.20° W, is the same as that of the
laminations of the country-rock, wherever the latter is at
all schistose.

No. 3 east tunnel, driven S.W. 57 feet in rather soft
chloritie rock, is on the north seetion, just helow an outerop
of hematite and macmetlte, but 1s not more than 30 feet
helow surface, and will not increase its backs by additional
driving. It carries a little copper ore, and has been
sampled in 10-feet sections, but, all through, assays of
under one per cent. were obtmned The end is in soft
green chloritic rock, with a good deal of iron pyrite.

At the S.W. end of the hill is No. 2 tunnel west,
driven 157 feet N.E. below a series of benches which
have been cut in the face of a ravine, descending from
the button-grass flat above. The country-rock is dark
green chloritic felsite, impregnated here and there with
wron and copper pyrites. 1t is massive, with cross-jointing,
which gives a delusive appearance of horizontal bedding.
The tunnel has passed through bard, dry, unpromising
roek., Juost behind the face it is jointed into flat floors,
and grows softer. The sole encouragement is the softer
nature of the rock. It has nearly come below No. 2
beneh (140 feet above), which has a face of dark green
«chloritic rock (not quite so hard as elsewhere), showing
nice patches and veins of pyrites in the Jomts and the rock
mass, No, 1 bench is higher up, and is in the same rock-
as No. 2, only it has Tess copper, being very slightly
1mplegnaied The wunnel would get here 200 feet of
backs for an equal distance of rluvmg This ore is a good
bit west of the hematite, and seems to be part of a
chloritic ore-bearing zone running along the western slope
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of the hill.  About 400 feet to the west of these benches
are the mine huts and office, which are on a belt of slate ;
consequently, this line of country, well sprinkled with
copper pyrites, lies along a contact margiu, though its
intrusive nature is very uncertain. The No. 1 west tunnel
probably passed through the last of the bench line of
mineral at its approach, and left it behind to the west.

Last year a Melbourne option syndieate carried on
exploratory work for six wonths, spending £1500 on the
property. At the expiration of the term they withdrew,
finding the results unsatisfactory. Their principal work
was at the north end of the ridge, where trenches and
open cuts exposed guod copper pyrites, A No. 1 north
tunnel has been driven N.E. a little over 100 feet, which,
if continued, would get 100 to 150 feet backs. This
tunnel has a good band of ore at the approach and in the
open eut above it. Two pyritic quartz veins intersected in
the tunnel have been driven upon a short distance south.
The south drive on No. 2 vein 1s in rock, slightly dissewi-
nated with pyrites: This drive is 36 feet from mouth of
tunnel, and has been driven 22 feet. The drive on No. 3
vein is 75 feet from the approach, and is 51 feet in. The
end is in barren chloritic felsite. The drive hugs a quartz
vein on the E. side, behind the face. At the entrance to
the adit a winze was sunk 40 feet, and a crosscut driven
east into a body of ore represented by a small pile stacked
at surface. There are also here two stacks of ore won
from the first 70 feet of the tunnel, mostly from uear the
entrance. The first-class ore comprises a heap of about
40 tons, and the second-class about 200 tons. The pub-
lished bulk assays of these heaps are : first-class, 49 per
cent., and second-class, 2 per cent. copper. Some seleeted
pieces from shaft and crosscut returned 22'1 per cent. and
16-4 per cent. eopper.

Numerous assays have been made of bulk samples from
the different workings on the property. As might be
expected, they vary greatly, and unless they are based on
workable quantities of ore. do not give any really im-
portant results, Bulk assays have been made from the
south benches and No. 2 west tunnel, showing considerable
variations. Thus the assay of the first 12 feet across No. 2
bench was 1'7 per cent. copper, and of the second 12 feet
2'1 per cent., while the average of the country all through
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these benches was only 0-48 per cent., and the average of
the tunnel 0-252 per cent. The average of the ore-body at
entrance to tunnel No. | north was from 415 per cent. to
5'1 per cent. copper. Clearly, payable quantities have not
vet been wmet with, and the undertaking simply resolves
itself into a large prospecting proposition. The prospect-
ing carried out by the option syndicate comprised the
following :—Two open ents N., shaft at No. | N. adit,
crosscut from shaft, continuation of No. 1 N. adit, driving
on two veins intersected by adit, continnation of No. 2
tunnel W, and a little work on No. 2 bench S.

No prospecting has been done along the trend of the
hematite, and, looking at operations as a whole, I should
say that too little driving on the course of the ore-belt has
been done in proportion to the amount of crossent
fannelling, though the latter also is quite insufficient for the
proper testing of the property.

No. 3 tunnel E. couIJ be continued W., and then a
drive extended south with any quantity of backs. There
is a band of chlorite schist with guartz S.E. from Nos. 2
and 3 open cuts which might be explored. Above all, the
hematite line must be prospected by continuing No. 2
east tunnel, and driving along the footwall of the iron ore-
body. This line is the one which offers most chance of
suceess.  Since my visit a little exploratory work has been
continued at the north end, I am fold, with promising
indications.  Of course, there is a possibility that an ore-
body may make anywhere iu this felsitic country, and one
may be struck haphazard at any time when least expected.
But, reasoning from analogy, the ore is more likely to
occar in the neighonrhood of the concentrations of iron
than at a distance from ir, and a programme of thorough
prospecting ought to take account of this probability. This
has not been done, and the present unsatisfactory state of
things is the result. The property, in its actual imper-
fectly developed condition, does not excite any very san-
guine hopes, nor, ou the other hand, does it deserve utter
condemnation, It will probably stand or fall with the
whole of West Coast range south of Queenstown, where
the conditions for ore depositions are identical. The same
country-rock, the same hematite and magnetite masses, the
same general absence of true lodes, the same dissemina-
tions of iron and copper pyrites through the rock-mass
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exist there us here, and the suggestion that wove profit-
ably concentrated deposits of copper ore exist somewhere
within reach seems a reasonable one. Consequently,
continued judicious prospecting appears to be perfectly
justifiable. My thanks are due to Mr. Hy. Castle, the
manager, who took me over the property in stormy
weather.
Red Hills Proprietary Mine.

Section 1325-03m, 40 acres. This is S.W. of and
adjoining the Red Hills property. A quartz outerop is
visible on the top of a N. and 8. hill of quartz-felsite rock.
About 70 feet down, a tunnel has been driven into the hill
1. for 40 feet, but has a leng way to go vet before it can
intersect any vein below the surface outerop. The felsite
joints have a general dip to the W., and the rock is w-
pregnated with a little pyrites and galena, especially along
the bottom of the tunnel.  West of this tunnel the felsite
becomes laminated, and further west chloritic schist, the
westerly dip continuing. Across the flat to the W. is a
heavy capping of bedded conglomerate.

South Red Hills.

The felsitic rock of the Proprietary spur continues south
into this property, and has been trenched and prospected
without satisfactory results. The section is now lying
dormant.

Mt. Tyndall Copper Mine.

Section 3709-93m, 80 aueres, at Mount Tyndall, Mr.
M<Peak, Manager. The mine is on the W. slope of the
mouniain, seven miles S.E. of the mines on Mt. Read.
The country is the contact of the Red Hills quartz-felsite
with green schist. DButton-grass hills and gum forest
surround the mine, which can be approached from Mt.
Read by the Tyndall track —available for horses. The
mine is about 640 feet above sea-level.

A large quartz lode, carrying clean galena, blende, cop-
per and iron pyrites, crosses a creek in a direction N. 15°
W., and dipping N.E. Its exposed width is about a chain,
including bands of the quartz-felsite rock interstratified
with it, It has been trenched for about 300 feet along its
course, It is mainly in the felsitic rock, but towards
the south shaft it seems to be along, or very near, the
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contact of that roek with the schist which is seen on the west
bank of the creek, and continues further west helow the
house. From its position it is permissible to judge the
ore-channel to have been influenced by this contact.

A north shaft has been sunk on the east side of the
creek, 46 feet deep, but had been stopped, owing to heavy
water, and was about to be unwatered when I was there.
This has since been done, and, at the 60-feet level, a cross-
cut is going west through the lode, showing some galena
and copper pyrites. Another shaft, 230 feet south of the
previous one, has been sunk 38 feet, and a erossent W,
mnto schist intersected a little galena and copper ore. 1
faney the main part of the lode lies to the E.

The minerals met with in this lode, so far, are clean and
solid. They are not blended with each other in the way
prevalent in the zine sulphide schists, but are clean, bunchy,
and scattered, after the fashion characteristic of the quartz-
felsite zone,  I'rom my observations of the mineral
deposits of this zone, I believe, notwithstanding the hand-
some galena ore which has come from the Tyndall lode,
that the staple mineral will be copper pyrites. Toolittle is
vet known of the behaviour of ore deposits in the felsite
belt to dogmatise on the probable character of the lode in
depth. Insuch a siliceous rock, the origin of the lode
quartz is uncertuin. At the first blush it looks like the
filling of a fissure, but, bearing in mind the occurrence of
scattered copper pyrites in the country-rock for miles along
this belt, the veins might just as well be the result of
segregation. It is of no use to compare this mine with
mines in the schist belt, for the latter are not parallel cases.
We have, as yet, no properly productive copper mine in
this felsite belt, but the copper ore which I saw at Tyndall
was nice- lookmg, and went 25 per cent. copper and 3 ozs.
silver per ton.  The galena, too, was inviting, but 1 do not
anticipate this will be a permanent ore. A sample,
assayved by the Government Analyst, returned 51-82 per
cent. lead, 19o0zs. 12 dwts. silver per ton. Mr. J. R.
Booth's assays were 70 per cent. lead, 30 ozs. silver;
and 81 per cent. lead, 50 ozs. silver. The company’s
published assays by Mr. Ahern are—lead, 82'5 per cent. ;
silver, 51 ozs. The average ratio of silver would thus be
about oz to the unit of lead—a good deal lower than
the proportion ruling in the productive Zeehan mines.
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This lode should be well tested. If operations here
prove suceessful, useful guidance will be furnished for the
-exploration of other points in this capriferons zone.

FEden Coal Mine.

Coal measures have long been known to exist along the
Zeehan-Strahan Railway line. Last year, while draggiug
piles for the Strahan wharf to the railway, to the south of
the Eden station, a small seam of impure clod and coal,
about 4 inches thick, was disclosed in the bush track halt
a mile west of the line. It was overlaid by surface clay,
and was associated with greenish micuceons grit and sand-
stone belonging to the lower coal measures.

The coal has been analysed by the Government Analyst,
and contains :—

Per cent.
Fixed carbon 616
Ash 10-5
Gas, ete. ... 26'H
Moisture ... 1-4

1000

It is a caking, quick-burning coal, and has been
ifavourably reported on at Lyell. The fixed carbon is
rather low, and the ash a little high for a first-rate coal,
but really good samples have not been available.

The dip of the seam is towards the N.E, at a low
angle, and a trench dug while I was there higher up the
hill to the N., about 100 feet from the track, showed,
below the subsoil, indications of coul in the same strata.
A small prospecting shaft was sunk here 50 feet, in green
micaceous sandstone, containing imprints of fossil leaves
and carbonaceous markings, with a few pebbles here and
there. It passed through the following indications of
coal :—At 30 feet down, a small I-inch seam ; at 38 feet,
a 3-inch seam, tapering off to a mere track at east side of
shaft; at 40 feet, a 1§-inch to l-inch seam, thinning ont
on E. side ; at 45 feet some clod.
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The bottom is in grey greenish sandstone. The seam
met with at 38 feet is pmbdb!_y the one uncovered in the
track, and is useless. The syndicate, therefore, may be
said to bave aceomplished their object, and deﬁnite]y
proved the nature of the seam found at surface. Having
done this, they naturally decided to spend a little more
money in testing the ground still deeper by means of
boring. They put down a bore not far from the shaft,
and pdﬂsed through two of the small seams already inter-
sected, but wmk has recently been suspended for want
of funds. The boring enterprise is a perfectly legitimate
one, and there is no geological reason for stopping it
before the Silurian strata are reached.

Southwards along the railway to the Henty River the
country consists of white and light-coloured Sandstones,
belonging to the Permo-carboniferons system. North of
the Henty, under the white gr‘lt is soft, dark brou n, clayey
shale, full of plant impressions, among which T no’rlr*ecl a
frond of Neggerathiopsis, a familiar plant of our lower
coal measures.  Between this and Eden there is a tract of
such country at least two miles square, and I believe it
highly probable that the measures extend southwards to
Strahan below the Tertiary sands, which form the super-
ficial covering of this area. Along the railway line are
spots which could be selected for boring with the diamond-
drill.  Seeing how important a coal discovery would be
tor the whole of the Coast, it seems desirable to risk some
expenditure, and see whether concealed seams do not
exist in these strata. Without such a test, it can only be
said that there are here beds helonging to the Tasmanian
coal epoch, and in which coal may be quite reasonably
expected to oceur,

CoxNcLusion.

I ought not to terminate this Report without referring
to the smelting works erected a couple of miles south of
Zeehan by the Tasmanian Smelting Company. As Mr.,
Max Heberlein, their General Manager, has lately
furnished a detailed deseription of the w orkq I need not
do more than emphasise the important assistance which
this establishment has given to the mining industry of
Zeehan and neighbourhood. Its proximity to that mining.
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centre enables several mines, which would otherwise be
heavily handicapped, in getting their products to market,
to sustain their output, and coutribute to the mineral
revenue of the district.  Some of the increase in quantities
exported may be fairly credited to the establishment of
these works.

The Ewmu Bay Railway Company may also be expected
to constitute a factor in the development of the resources
of this part uf the Island. Its line will be open to Zeehan
at the end of this year, and will cmxtnbute In various ways
to the general welfare,

As bearing indirectly on the progress of the fields,
mention may “also be made of the Zeehan Secliool of Mines
and Metallurgy, upon which I have reported elsewhere
more particularly. This laudable institution, under the
direction of an indefutigable committee and Messrs, Waller
Bros., imparts instruction to about 40 students annually,
with the intention of equipping them in assaying and
metallorgy, or qualifying them for posts as mining
managers. It iid.s been doing good work, and the growing
demand for its tuition is now compelling ‘the committee of
management to decide upon the erection of a larger
building, towards which the Government will contribute
£1000, conditionally on the remainder of the required
sum being raised locally, which, thanks to the pablic spirit
of the district, has been almost done.

In conelu-.lon the present state of the mining industry
in this part of the Coast is both gratifying and promising.
There is a steady increase in the volume of the output,
and fresh ground within the borders of the field is being
worked. In several instances, old sections, abandoned
when the couditions for profitable working were not so
tavourable as at present, are being resumed, and with an
incereased disposition on the part of the Government to
assist and foster the industry, there are increasing indi-
cations of activity among thuse engaged in mining. No
feverish excitemeént about our West Coast ore deposits
need be anticipated, but there are sound reasons for look-
ing forward to a quiet, stealy continuance of development
and exploitation for wany years to come,

I have to gratefully acknowledge the valuable assistance
of Mr. James Harrison, Inspector of Miunes for the West
Coast, who accompanied me on several journeys, and
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the courtesies and attentions which were so readily
bestowed upon me by mine managers and others too:
numerous to name.

T have the honour to he,
Sir,
Your obedient Servant,
W. H. TWELVETREES,
Government Geologist.
W. H. WacLrace, Esq.,
Secretary for Mines, Hobart.




REPORT ON THE MINERAIL DISTRICTS
OF MOUNTS HUXLEY, JUKES, AND
DARWIN.

———

Government Geologist's Office,
Launceston, 30th November, 1900,
Sir,

[¥ compliance with your instructions, I left Queens-
town on the 30th April last, to examine the new mineral
fields situate on Mounts Jukes and Darwin, and, on my
return, | visited Mount Huxley, where some under-
ground prospecting is being conducted. I was accom-
panied by Mr. James Harrison, Inspector of Mines for
the Western Division, to whom I was indebted for much
assistance on this journey, and some of the enterprising
citizens of Queenstown very thoughtfully provided me
with a prospector, Mr. John Anderson, who acted as an
efficient pilot in the wild and rugged countu on Darwin.
My thanks ave also due to Messrs. Bean, Allen, Collins,
and Sumpter, mining managers, living on the helghts of
Mounts Jukes and Darwi in, also to \11 Havill, on Mount
Huxley, for without the shelter of their camps our party
would have been badly oft.

General Geology.

These three mountains are elevations on the West
Coast range of Tasmania, which here has a linear direc-
tion of north and south, or a few degrees west of north,
and they occupy a line 12 miles in length. Mount
Huxley is the most northerly of the three, four miles
south of (Gormanston ; the southern end of Mount
Darwin is three miles north of Pillinger, in Kelly Basin.
This chain rises to heights of between 3000 and 4000
feet, and is skirted on the east by the comparatively flat
\dllu' thlolmh which the North Liyell Railway runs.
This valley is plainly a glacier one, for along the railway
line, especially on its eastern side, are pccuhal long
hillocks of pebbly wash, which are nothing else thar
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glacial moraines. These have their long axes in a north
and south direction, and are the lines of transported
material left by the retreating glacier. T picked up a few
ice-scratched stones from the ballast ontheline. A power-
ful glacier would seem here to have descended to Kelly
Basin.  This is interesting, as furnishing some proof
that the ancient glaciation was not confined to the higher
elevations, but descended to not far from sea level, for
this valley is not more than 500 feet above the level of
Macquarie Harbour. The valley bottom is mostly
button-grass seil, strewn with large quantities of angular
white quartz. Below the soil are sedimentary rocks,
sandstones, conglomerates, grits, quartzite, limestone,
&e., belonging to the Silurian system. Descending from
Lake Jukes eastward, these stratified rvocks form the
lower flank of the mountain down to the button-grass
plains north of Darwin township, which are strewn with
conglomerate, sand, and pebbles. On the railway line,
where it passes through Spotswood’s 40-acre section, one
mile north of the township, there is an outerop of grey
non-fossiliferous limestone, and further south, approach-
ing the town, the railway cutting exposes slates striking
N.W. North-west, behind the township, soft brown
schist strikes in the same divection. Ascending Mount
Darwin from the township, yellow soft sandstones pre-
vail, and higher up, soft greenish schist. These grey and
greenish schists are the depogitories of copper ore: they
are intersected by various seams of quartz; the ore is
pyritie, and its habit corresponds with that of the occur-
rences at Mount Lyell. judge this belt of pyritic
schist, which hangs on the eastern flank of Darwin, high
above the plain, to be the southern continuation of the
Liyell belt of copper-bearing strata. All the sandstones
and schists strike a little west of north, and dip south of
west,  They accordingly underlay inte the mountain
range, which is not an axis of elevation, but a range
carved out by the processes of denudation; they are not
seen above an elevation of 1000 feet up the mountain
side ; they are then succeeded by a flinty-looking
quartzose rock, locally called quartzite, which forms the
upper part of the mountain mass, where not overlaid, as
on Jukes, by conglomerates, On Darwin, the exposed
thickness of this massive eruptive rock is considerable,
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exceeding 2000 feet. [t forms the crest of the ridge, but
is accompanied by coarse granite towards the southern
end. It varies in colour from white to reddish, and is
changeable in structure, though the texture is mostly
compact and dense. The characteristic pink or reddish-
brown colour is probably an original feature, arising
from the iron oxide which is minutely diffused in the
rock. It has most frequently a homogeneous felsitic
appearance, but is occasionally porphyritie, with quartz
or green chloritic pseudomorphs after felspar. Accord-
ing to its variations and to different systems of petrology,
it is quartz-porphyry, quartz-felsite, felsite and micro-
granite (in the sense of micro-granitic quartz-porphyry).
(Genetically, it is the effusive modification of the granitic
rock-magma, and may have been either a rhyolite lava,
or a protrusion from, or the marginal part of a granite
mass. In Germany it is regarded as effusive, and called
quartz-porphyry, micro-granite, granophyre, felsite,
felsophyre. In England, where it is intrusive, it goes
under the name of quartz-porphyry, and also bears the
name of felsite and quartz-felsite. The older rhyolite
lavas are also called felsites in England. Where it is
intrusive in large masses, I should like to call it quartz-
porphyry ; where it is a devitrified lava, felsite.

here is a difficulty in calling the present rock as »
whole ““ quartz-porphyry,” because, more often than not,
it is non-porphyritic. Itis often associated with chloritic
and quartz schist, which I am tempted to regard as a
modification of the felsitic rock, as the latter, even when
massive, sometimes acquires a dark green colour, due to
the development of chlorite. From an examination of
numerous microscopical slices, it may be seen that the
minute structure of the gronndmass iz crystalline, even
when the larger constituents have separated out. It is
not granite-porphyric, but has mostly the microgranitic
and felsitic structure of quartz-porphyries, with a slightly
granophyric tendency now and then.

The structure has a parallel in that of European
quartz-porphyries, e.g., the microgranite (quartz-por-
phyry with a crystalline granular groundmass) of the
Donnersberg, in the Pfalz, where it occurs as a sheet ;
and the felsophyre (quartz-porphyry with a felsitic
groundmass) of Hlfdalen, in Sweden.

VIII
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I have devoted a little time to the consideration of
this rock for two reasons: first, because it is important
to elucidate its relation to the copper deposits; and,
secondly, because it is such a constant and integral
feature of the West Coast mountain range, forming, as
it does, a crest line for 40 miles from north to south,
from Mount Farrell to Mount Darwin, and probably
extending beyond these limits.

A distinet lamination, or a certain degree of fissility,
may be observed in the rock, and this suggests that it
was involved in the foliation of the West Coast schists.
The granite which is here and there associated with it
(at Mt. Farrell and South Darwin) appears to be of
younger date. Iield examination of these felsites has
been so extremely scanty that their relative age to the
strata which now form the schists cannot be regarded as
settled, but, so far, [ am inclined to think, they were
contemporaneous and pre-granitic. In this case they
are,-probably, Silurian, but the age of the schists them-
selves is in doubt, for it would be unsafe to refer the
latter to the age of the Queen River fossiliferous sand-
stones (Middle Silurian). Some brachiopoda belonging
to this series have been found at Gormanston, but in the
creek, and not in siti.

The felsite habitually merges into chloritic and quartzo-
felspathic schiste along its marging, both on the eastern
and western sides of the belt, and even passes into these
along its line of strike. This, and the occurrence of
chloritic cupriferous schist in the heart of the felsite,
seem to me to indicate that we are dealing with one and
the same rockmass. Though the felsite is so massive,
it probably had areas of weakness, in which it succumbed
to a pressure which produced schistosity, In other -
parts the yielding wag so slight that nothing more than
a coarsely fissile structure resulted ; and again, elsewhere,
the rock is rigid and massive. In any case, the weight
of evidence is in favour of an eruptive, and not a sedi-
mentary, origin for these chlorite schists, in which an
original porphyritic structure may occasionally be seen,
sufficiently well-preserved to indicate their true nature.

In the felsite, iron and copper pyrites (the latter argen-
tiferous and auriferous) occur as strings, patches, and along
joint faces, also as branching veins; as impregnations
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or replacements of the schist; and in the substance
of large outerops of hematite and magnetite. The out-
crops of iron oxide are a characteristic feature of the
felsite. They occur all along the line—on the Osborne
Copper blocks, Mt. Farrell, at Red Hills, Mount Huxley,
Mt. Jukes, and Mt, Darwin, They are frequently
begprinkled with copper pyrites. This development of
copper ore gives the stimulus to prospecting throughout
the belt, No productive mine has yet heen opened in
this zone ; that iz to say, no mine has yet sold or reduced
the ore raised. A few mines, such as Red Hills, Jukes
Proprietary, Prince Darwin, and one or two others, have
raised a little ore, and the developments insome of these
seem to show that they are on the verge of becoming
payable. I have not found any undoubted lode in the
rock ; the nearest approach to one is a large barren
quartz reef on the crest of Darwin, The Tyndall Copper
Mine may also be in a lode, but the huge iron ore masses
seem to indicate, by their associated copper ore, that,
somewhere, there exists cupriferous deposits which it is
worth while searching for. This, in a nutshell, is the
real position of the mining industry along this band of
country. A large prospecting field is about to be opened
up, and it deserves ail the attention and assistance which
geological scicuce can furnish.

The iron ore oceurs in linear masses in the substance
of the igneous rock. The discussion of its origin is
important, as bearing on that of the copper ore.

L. I think that we may put out of court the theory that
the iron ores are detrital concentrations: they could
only be so by being deposited in superficial depressions
of the quartz porphyry, and there are no signs of sedi-
mentation to support the hypothesis.

2. Wemay further exclude their origin by differentia-
tion or segregation of a basic element (iron} during the
cooling of a rock magma. They are manifestly sub-
sequent to that phase of rock formation, as they have
replaced the constituents of the original rock (as
mentioned in a previous Report).

3. Again, we need not consider their origin by direct
fissuring action, as lodes are nearly absent.

4. There is the theory that bodies of pyrites may have
oxidised to limonite, and that such limonite has, by
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metamorphism, become magnetite.  If this supposition
18 couect, ploape(,tmg n depth will prove it.

5. There is a further possibility of the iron ore collect-
ing from the adjacent country-rock and concentrating in
the ore-bodies.  We know very well that iron oxide is
present in quantity in a finely-divided state in the quartz-
porphyry, as indicated by its reddish colonr, but the
porphyry is poor in heavy silicates. which would yield
appreciable quantities of iron, and the rock does not
seem sufficiently permeable to allow steady molecular
migration to take place.

If none of the above solutions are admissible, and I
think only (4) and (5) have any chance, we may consider
the remaining supposition that the felsitic belt, as well
as the siliceous schists east and west of it, | qudmrr the
schists of Mount Lyell, have been permeated by ]ater
solutions from below, connected with the consolidation
of the granites. These solutions may be conceived as
carrying dissolved copper, and were forced through the
superincumbent rock under a hydrostatic pressure, which
compelled them to seek directions of easy passage along
the existing lines of schistosity. Sedimentary and other
rocks, already transformed to schists, as at Lyell, Read,
&e., were most easily permeated with the mineral solu-
tions and replaced by the precipitated mineral. In the
harder quartz-porphyry those parts, the chloritic
schistose porphyries, which were exceptionally soft and
had a pronounced lamination, formed the most favoured
channels for the deposition of copper ore, while in the
more massive felsitic rock the ore was limited to
joints and accidental fissures. The iron was introduced
at the same time, collected from other parts of the rock-
mass, or segregated, it is best to confess, in some way
which we cannot at present trace. The persistent oceur-
rences of magnetite and hematite along this line of
quartz-porphyry suggest the prevalence of uniformly
favourable conditions for their deposition, and I believe
are best accounted for by ascribing them to heated solu-
tions along the granite contact. A very important con-
firmation of this view is the faect that on South Mount
Darwin, where we have an outerop of granite parallel
with the hematite (about 20 chains from it) the outcrops
of magnetite and hematite are the largest on the entire
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range ; and the felsite towards the southern end, where
the granite is most exposed, becomes unusually flinty
and hackly—an indication of contact metamorphism.
At Mount Farrell, too, at Harris' cage, the granite is
is also associated with an outerop of hematite near the
contact with felsite,

In postulating a common source for the cupriferous

deposits of the West Coast range, we account for the

prevalence of copper all along the line, not only in the
quartz porphyry itself, but also in the schists which
flank it. Under the circumstances alluded to, it is rea-
sonable to suppose that the copper in the deposits of
Lyell, Read, Red Hills, Jukes, and Darwin has been
derived from a common source. If the felsite was a
lava flow, it cannot have been the source. The ore solu-
tions were more probably connected with the granites ;
and [ believe this will still hold good, even if it be
shown hereafter that the felsite was intrusive, for its
intrusion must have been anterior to the granite.

[ think, in the present incomplete state of our know-
ledge, we cannot safely theorise further than I have
ventured. Additional data are requisite for the formula-
tion of a satisfactory explanation of the genesis of this
metal: and these cannot be acquired without & prolonged
residence on the field.

Ores found in this Belt.

Copper Pyrites (Chalcopyrite) is the most common ore
of copper in the felsite and schists, often mechani-
cally combined with iron pyrites, which is too apt
to constitute the larger proportion of the mixture,
It also oceurs in the iron ore masses, but sparingly
so far.

Bornite or Erubescite, cont'unmg more copper and less
iron than the preceding, is derived from it, and
below ground water-level "will pass into it. It has
been found in ramifying veins in the felsite at Liake
Jukes.

Copper Glance, containing no iron and more copper than
either of the preceding. At Lake Jukes.

Malachite and Azurite—These are the blue and green
carbonates of copper, appearing on faces and ]omt
planes of the felsite on Mount Jukes.



116

Native Copper is present in the iron ore masses in small
quantity, and occasionally in the felsite.

Magnetite and Hematite, occurring in veins and masses
throughout the belt. In masses of considerable
magnitude on the west slope of Darwin.

Galena.—COccasionally, in small quantities,

Gold—Iun the pyrites on Jukes and Darwin: in the
felsite at Mount Huxley: in ferruginous and
(uartz seams in the syenite-porphyry at King River
Mine : in quartz at Harris’ Reward, Alluvial in
creeks on Mount Ilien, Mount Huxley, Mount
Jukes. The copper ores contain small quantities
of gold and silver.

The all-important question, seeing the tendency of
copper pyrites in the felsite to occur in splashes, and in
the schist as impregnations, ;s where to seek for the
permanent ore bodies, which may be assumed to be near
at hand. The iron ore may be taken as a general
indicator ; but the specially favourable channels appear
w0 be bands of schistose chloritic rock. As a general
ritle, I noticed that where the rock is hard. massive,
square-jointed, and void of fissility, it is unfavourable ;
but numerous observations will have to be made through-
out this untried region before generalisations can be
made safely.

Examining even the most massive occurrences of mag-
netite, as on the Prince Darwin section, where the solid
iron ore 1is sprinkled with iron and copper pyrites,
plenty of quartz can be seen in the substance of the ore,
the indications of replaced country-rock being, to my
mind, quite plain,

The magnetic oxide does not belong to the type found
in basic rocks, such as serpentine and gabbro (containing
titanium, nickel, cobalt, &c.), but is wholly in acid-erup-
tive rock. It is dense, crystalline, granular in texture,
and passes by gradations into magnetitic hematite and
hematite proper.

Mixzs oxv Mount Jukus,

~ These may be approached by a track from the North
Liyell Railway on the east, or by the pack-track from
Lynchford, which crosses the King River (by cage), near
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Harris’ Reward, and then proceeds east for 2} miles.
The usefulness of this track is discounted by having to
cross in the cage. Passing eastwards, the path traverses
the northern section of

King Jukes Mine,

The company has two 40-acre sections, 1737 and
1861-933, which it has prospected for copper. These
slope down steeply to the north, towards the King River,
which flows far below, in the gorge hetween the mountains
Jukes and Huxley. The country-rock is chloritic schist
and felsite, the latter pink where fresh, but green where
modified by a secondary development of chlorite. I
visited an abandoned tunnel a little below the track,
driven into mineralised chloritic felsite, dark-green, and
black. The massive walls are only fissured country.
These joints or fissures run with the tunnel east of south,
and the pyritic ore takes the same direction. The face
in the end is well splashed with copper pyrites, and some
nice-looking copper ore is stacked outside the entrance.
This mineralised band appeared at the tunnel mouth to
be very wide. Any amount of backs is available, and,
as the ore-bands seem to run parallel on different
meridians in the same belt, crosscutting ought to open up
new ground, [t is probable that in this way soft zones
of cupiriferous schist would be intersected, in which the
ore seems generally to be more concentrated than in the
harder rock. Appearances on this section are encourag-
ing, and it is a pity that financial difficulties compelled
the company to stop work for a time. The country-
rock resembles some of that seen on the track between
the White Spur and Mount Tyndall—dark-green, with
red patches.

Jukes Comstock,

This section, 40 acres, No. 1713-93m, is N.E. and
adjoining the preceding. It descends the steep northern
slope of Mount Jukes to within a short distance of the
King River. It is bounded on the N. by an 80-acre
section, which has been floated into the Jukes Consols.
I wished to examine Turner’s property on my visit to
Jukes, but the weather prevented me. The Comstock
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has two tunnels driven into the hill below the Proprie-
tary Mine, apparently on the same ore-belt. The upper
tunnel, about 300 feet below the No. 2 Proprietary,
hml just been started at the time of my visit, and was

15 feet in. "It was being driven in reddish fda]te, carry-
ing abundant iron pyrites, some of it very solid. Some
of the ore from here assayed 3% per cent. copper and
34 dwts, gold. The lower tunnel is 250 feet beneath
‘this, and was 84 feet into the hill, driven also through
red felsite (quartz-porphyry), with patches and strings of
copper and iron pyrites. A little galena has been found
in a small seam of pug In the crosscut near entrance.
This pug is four to five inches thick, and is the contact
between the reddish quartz felsite and Silurian sand-
stone, which is here in the middle of the felsite country.
The tunnel face 1s barren, but it is intended to crosscut
east through the felsitic rock. This must be done, for
there is no defined ore-chanmnel, and, if work is restricted
to the line of a tunnel, valuable ore-deposits may be
missed. The tunnel, so far, has been a disappointment.
Outside the entrance is a great face of carbonate-stained
felsite, which suggested copper minerals further in.
This leaching of carbonate was the first discovery of
copper. Lime is sometimes associated with the ore.
The huge cliffs contain a little mineral here and there,
but the country is very tight and hard. If ore is found,
it is likely to be clean. Some of the ore from the tunnel,
assayed at the North Lyell office, contained copper 602
per cent., iron oxide 966 per cent., lime 3'90 per cent.
Vigorous prospecting work is what is wanted here, and
nothing better can be devised at present than the pro-
posed crosscut, and, later, a lower tunnel. On this
section the ou—beanng felsitic rock is bounded by sand-
stone on the west and pale schists on the east. Six men
were working.

Jukes Consols.

The section below the preceding is an 80-acre one,
partly on Mt. Huxley and partly on Mount Jukes, with
the King River traversing it. It has a tunnel driven in
the great felsitic belt, in which the other mines to the
south are situate. Work was abandoned prior to my
visit, and in the awful weather we experienced on the
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mountain I did not think it worth the risk to descend the
rocky precipice down to the drive; but I went down as
far as the Comstock, the mine immediately above it, and
could see very well that the cupriferous formation con-
tinied. I should say that the Consols have as good a
prospect of tapping ore as the upper mines have.

North Mt Jukes.,

Section 2699-93m, 40 acres, situate between the King
Jukes and the King River. The hill has been driven
into, but withont getting any ore worth speaking of.
The ore-bearing formation, however, is there, and if the
King Jukes strikes ore, this section is in a good position
for the continuation of the deposit.

Mt. Jukes Proprictary,

Jas. Bean, Manager. Two 40-acre sections, 1711,
1712-93m, south of and adjoining Comstock at the north
end of the mountain.  The track to this mine is bad
after leaving the King Jukes, being only a footpath on
the precipitous side of the mountain. The King River
is 1,500 feet below the upper tunnel. Satisfactory signs
of industry were noticeable on this property ; there were
some good huts and a couple of blacksmiths’ shops

To the south and west is the lofty face of Mt. Jukes,
capped with conglomerate, which reposes on the felsitic
and chloritic schists. The mine works are in the rocky
slopes at the base of this face. An upper tunnel (called
No. 1) has been driven west in the S.W. corner of
section 1711 for 125 feet. At 18 feet from the entrance it
intersected a dark quartz schist ore-body 22 feet wide.
To this grey quartzose schist, with blebs of quartz in the
planes of lamination sucweded, and further in some seams
of dark ore-impregnated schist were met with. The
schist is often dark-green from chlorite. The dark
schists are considered favourable for copper; the grey
schist is dry and unpromising generally. These schists
exhibit a rock unmistakably deformed, and their origin
is not altogether free from doubt, but, from the preliminary
examination which I have been able to make, I am in-
clined to think they are schistose felsites. They
.alternate with felsite, are formed in the middle of the
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felsite zone, and are sometimes continuous with the latter
rock on its strike. I have detected twinned felspars in
them, and this supports an igneous origin. The face of
the tunnel at present is in grey schist: but both grey and
green are really the same rock and alternate. A winze
has been sunk on the 22-feet ore-band 60 feet in-ground,
which, though poor at times, may be described on the
whole as Da\ablc The best ore oceurs at the bottom of
the winze ; a good sample from here assayed 15°/
copper, 2 ozs. 12 dwts. silver, 3% dwts. gold. From the
bottom of the winze a level has been driven 30 feet N. and
32 feet S. Behind the end of the south drive poor
schist comes in. A crosseut west has been putin 24 feet
across the ore body and has penetrated 5 feet into barren
grey schist. Measuring from the east wall of drive
there are 14 ft. of oood ore succeeded by 10 ft. of -
preg egnated schist which may do for milling on the spot.

['he crosscut has probably not exhausted the ore ground,

as, doubtless, parellel zones exist. The west wall of level
at bottom of winze is poor going north, but a crosscut
east from this end passes through 10 ft. of dark impreg-
nated schist suitable for dressing. T saw a pile of good
ore at surface said to have been raised from this winze.
The published average assay value of the lode in the
winze and drive is 12 °/, copper, with small quantities of
gold and silver. A piece of stone which I picked from
the pile at the mouth of the tunnel and judged to be an
average sample was assayed by Mr. W. F. Ward,
Government Analyst, and returned 3-7 per cent. copper,
with traces of gold and silver.

Further north, a lower tunnel. No. 2, 300 ft. below the
upper one, is being driven S.W. to cut the schistose ore
body above mentioned and connect with the upper
workings. [t will have to be about 500 feet in length in
order to intersect the ore formation. Seams of copper
pyrites and pyritous schist have been intersected in the
tunnel. The ore from one of these seams is stated to
have assayed 29 per cent. copper. The ore met with has
no apparent connection with the band further west. At
the entrance to this tunnel native copper is disseminated
through the hard felsitic rock.

In the N.W. corner of this section there is a large-
hematite outerop, which, considered by itseif, would be
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taken as the oxidised outerop of the schistose ore body,
for where it has been ent into down to 12 or 13 feet it
seems to split up into veins of iron and copper pyrites in
schist. But it must be interpreted in connection with
other exposures in this field. The band of hematite
passes N.W . into the Jukes-Comstock section.

Below the lower tunnel mineralised rock has been
trenched across for 100 feet. It carries copper pyrites
everywhere, but not sufficient to pay where exposed.
The belt of felsitic and schist rock which carries ore on
Mount Jukes is ronghly about a mile in width, but in
any one place it varies from 5 to 10 chains wide. The
hematite appears and reappears in veins over a width of
3 or 6 chains.

There is no zine associated with the ore on this field,
and if enongh copper can be found the mines will be
opened out vigorously, despite the present inaccessibility
of the claims,  If the cage were done away with at the
King river, and a bridge constructed, stores and ore
could be packed w»iz Liynchford, but the company’s
natural outlet will be to the North Lyell Railway. The
set of mines just referred to are all at the north end of
Mount Jukes. Their value at present is largely pros-
pective, but the good ore in the Jukes Proprietary is
decidedly encouraging. Defined lodes need not be looked
for, but there may be numerous lenses of ore in the
schist and in the felsite in connection with the hematite
outcrops.  The latter are ill understood at present.
Future work will no doubt unravel the relations between
the iron ore and the copper deposits. All facts which
bear upon this relationship should be carefully roted.
Communications upon the subject will be gladly received
and acknowledged by this office.

To the east of Mount Jukes Proprietary is an 80-acre
section held by the Great Southern Mount Jukes Co.
The track south from the Proprietary to the Lake
J ukes passes first through company’s section held by the
Great King Jukes syndicate, and next across the South
Mount Jukes 80-acre block. Some surface prospecting
has been done. The track skirts the eastern face of the
Jukes range and passes over the schists, conglomerates,
and sandstones which hang on the flank of the great
quartz-felsite mass.  The great white conglomerate cap
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can be seen here rvesting on the central summit of
Jukes.

The Queen .Jukes sections comprise four 40-acre
blocks, three of which are south of the King Jukes.
There has been some driving in the steep eastern face
of the mountain where the rock is mineralised, but very
little work has been done up to the present.

At the survey camp the ascent is made to Lake Jukes
through myrtle forest over sandstone, chloritic schist,
and silurian red conglomerate, highly inclined.

West of the King and Queen Jukes are the Mount
Jukes and Crown Jukes sections, also in the cupriferous
zone, and this country would appear to run south through
L. H. C. Oliphant’s section. These lie in a part of the
belt which was inaccessible to me. A published assay
by Messrs. Spiedie & Co. of surface ore from the schist
at approach to tunnel on the Crown Jukes gives, copper,
2:36 per ceat., gold, 18 grs., silver, 19 dwts. 14 grs. per
ton.

The inaccessibility of the 40-acres, 3632-93m, beld by
the Jukes and Darwin Junction Company, prevented my
visiting the section during the short days of that season
of the year. It is high up on the mountain, and I under-
stand nothing payable was found, though only a little
surface prospecting has been done on it. In position it
iz north-west of Liake Jukes mine, but I should judge it
to be in the same cupriferons zone as the other mines on
Jukes.

Imperial Jukes, 4046-9331, 1s an 80-acre section in the
name of W. I>. Motton, east of Liake Jukes. Some
money has been expended in surface prosg'ct.iug on a
mineralised belt which traverses the block S.E. to N.W.

Lake Jukes.

This property comprises two 80-acre sections south of
South Mount Jukes. The name is due to the existence
of a deep lake high up on the mountain side. This sheet
of water covers about 8 acres, nestling in a recess under
steep cliffs. It freezes over in winter with 24 inches of
ice. Its appearance is that of a glacial tarn.  There is
no foundation whatever for the supposition that it is the
crater of an extinet volecano. These mountains have
been carved into their present shapes by the denuding
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agencies of weather, water, ice, &c. Another lake exists
on a neighbouring section to the S.1.

The Lake Jukes Mine is in massive quartz-felsite rock,
which has been dennded into the form of a narrow spur,
or razor-back, 1110215111“111_3, at the hase, 600 or 700 feet
across, and narrowing as it goes up. The mine had been
working for a few months only when I was there. A
lower tunnel was being driven in the face of the hard
felsite to strike the veins of rich bornite and glance
copper ore, which, at surface, ramify through the country.
These veins are thin where cut into on the surface, but
it is hoped they will widen out in depth. A possible
drawback 1s the likelthood of the veins meandering
through the rock instead of filling a straight ﬁS‘!Lllé‘
From what I saw at surface, | f(,ar this will be their
habit. Tf they improve, the Lake Jukes will be an
important mine, for the quality of the ore is the best on
the field ; and from the configuration of the country, |
think a great depth will have to be attained before the
rich secondary glance and erubescite give way to the
poorer (h&lu)pyute. which wiil uhlmfitelv constitute the
vein. There is more than one outerop of such ore on
the hill, and there ought to be a good deposit in con-
necetion with all this ore. It must come to light if per-
severingly and judiciously sought. Picked samples of
copper glance assayed 50 to 60 per cent. copper, 9 ozs.
silver, 2 dwis. gold per ton. A rich sample which 1
took of the bornite ore (accompanied by a little vein or
vugh quartz) was assayed by Mr. W. . Ward, Govern-
ment Analyst, with the following result :—735 per cent.
copper, 5°7 per cent. iron, with traces of gold and silver.

There is no blende here, but a little accessory galena
is seen.  Native copper is found in the rock, whence it
has been carried into the ereek. Stains and facings of
azurite and green carbonate of copper are visible on
joint faces in the rock. This is one of the few mines in
the belt where there is a reasonable chance of the
ore deposit turning to a lode. At Lake Jukes a
qumt? schist lies east of the quartz-felsite. A speck-
ling of the latter is noticeable, which may be the com-
mencement of a chloritising process The rock, upon
microscopical examination, is found Lo be MHm(ml with
that at the Jukes Proprietary.
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There is every encouragement for perseverance in
testing these vich veins, for, if they make strong at a
moderate depth, this mine will be an undoubted success.

A track is being cut to connect this claim with the low
country to the east : about five miles ought to bring it
to the railway. There arve heavy falls of snow here in
winter, and a good track will be mdispensable.

MouxnT DARWIN.

The ore-belt continues south from Jukes to Mt
Darwin, the two mountains being connected by a saddle.

The field, at present, may be described under two
divisions, viz. :—North Mt. Darwin and South Mt.
Darwin. At the Northern end are Hal Jukes and some
other sections, which I did not visit. They are lying
idle, waiting for the introduction of capital. The other
mines in the northern division are on the eastern slope of
the mountain, above the Darwin township, and by pack-
tracks and aérial tramways conld be put into easy com-

munication with the North Liyell Railway, which runs

through the flat country below. Naturally, these mines
are favoured and fostered by North Lyell investors, who
count upon them growing into important feeders of their
railway line. This line furnishes them with a splendid
get-away for their output, notwithstanding thenr lofty
position on the side of this bold and majestic range.

Mt. Darwin Proprietary Mine.

Mur. B. Pearse, Manager. This Compauy has two
forty-acre sections on the eastern slope of Mt. Darwin,
700 feet above the township, 3066, 3067-93m. The
tunnel which is now being driven takes a 8. W. direction
across siliceous schists and quartzite.  When | was
there, the end was in quartzite, and it is intended to
drive far enough to get below an ore body disclosed by
surface trenching. At 130 feet in, a south drive has
heen put in 90 feet, and then a crosseut started parallel
with the main tunnel. Little bhunches of good copper
ore were met with all along the drive. The country
rock is grey quartz schist, and the ore resembles the
siliceous ores of Mt. Liyell. The rock has no connection
with the felsite, but forms a narrow belt flanking it on
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the east.  From the nature of the ore, and from its
position, I take it to be the southern prolongation of the
Liyell belt, 9 miles to the south of Gormanston. The line
between here and the sections belonging to the Great Liyell
South should be traced, and, if examined properly, will
probably be found to be a more or less continuous ore-belt.
This is an instance in which it may be permitted to place
some confidence in geological reasoning, and, without
actually travelling along this belt, I have not much hesi-
tation n predicting its continuity. Ifuture prospecting
will, T believe, show this prediction to be justifiable. It
has been too much the fashion to draw an arbitvary line
at Mount Liyell, and to assume that the deposition of
ore did not take place south of it. We have now the
discovery of identical ore in similar schists on the same
strike several miles to the south, and there are no
reagons which require us to believe that the intervening
eountry must be blank.

The mine was started in 1899 ; 8 men were employerl
at the time of my visit. Ore has been found at intervals
along the line of formation for over a thousand feet, and
the formation traverses both blocks. Ore at the show in
the creek is stated to have yielded as much as 19 dwts.
gold. Tublished assays of ore are—

(1.) Copper, 17 per cent. Silver, 10 ozs. Gold, 19 dwts. per ton.
{2.) » 12 per cent. »  9ozs ,» 14 dwts. per ton.
a sample of the rich pyritic ore which I took has been
assayed by Mr. W. ¥. Ward, the Government Analyst,
as follows—

34 per cent. Copper, 2 ozs. 0 dwts. 20 grs. Silver per ton.

South Mount Lyell.
J. Dillon, Manager. The two 40-acre sectiong south

of and adjoining the Darwin Proprietary, are held by

the South Mt. L) ell Mining Company, Limited, 2158- 9-
93m. The mine is about 650 feet above the 1a11wav and
is in the same favourable grey schist as the Propmeta,l_y

The light yellow copper pyrites, which is the ore here,
is identical with that of the Lyell district further north.
The deposit is not in the form of a fissure lode, but con-
stitutes a replacement of the schist. The schist is slightly
talcose. Tt strikes N. 20° W., and a tunnel has been
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driven S.W. across it, proving impregnations of copper
all the way. At about 200 feet In, a winze has been
started, where good ore showed, and some nice looking
metal has been obtained, assaying 135 per cent. copper,
and 9 dwt. gold per ton. A pure sample which T selected
from the ore paddock was assayed by the Government
Analyst and yielded 331 per cent. copper, 2 ozs. 2 dwts.
11 grs. silver per ton, and traces of gold. Fifty feet
further in, the tunnel passad over the top of black schist,,
also carrying pyrites. In the end of tunnel, the face
shows schistose quartzite (or felsite ?), also slightly i
pregnated with pyrites. There is an upper tunnel about
40 feet higher, which has heen driven 100 feet, and a
winze sunk at entrance. 1f the quartzose rock in the
end of the lower tunnel 1s felsitic, a decided change of’
country will take place. Although the change may not
be intr insic&lly favourable for ore, the contact zone iz
promising for ore deposition, and 1 regard the country
all along this contact in the Propmetal} and the south
sections as likely ground. Ore may or may not be met
with in the quartz-felsite, but will probably be found by
sinking on the schist or tunnelling through it lower down,
and then driving on parallel bands of mineralised country
which will prevail at or near the boundary between the
two descriptions of rock. There seems to me to be
every inducement for courageous prospecting.

Mount Lyell Extended.

Mr. David Sumpter, Manager. Twenty chams south
of the South Mount Liyell property is a 40-acre section,
2549-9351, held by the Mount Liyell Extended Company.
This mine 15 1500 feet above the railway, and in a
splendid position for an aérial ropeway. The track
south from South Mount Lyell, along the mountain side,
crosses the cupriferous schists, and leaves them to the
east ; it then courses along pink, flinty, felsitic rock,
often green with chlorite, and possessing some degtee of
lamination, in a N.W. direction, and with a S.W. dip.
into the mountain.  This rock contains specular iron 1.
veins and on the cleavage faces. IFurther south-west
the rock merges into a chloritic schist, with disseminated
iron pyrites.
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Close to the manager's hut is a cut, in which explo-
sives are stored, and which exposes a green chloritic
schist impregnated with pyrite and specular iron. A
couple of hundred feet higher up the hill a hole has
been put into the same sort of schist, but harder, and
containing more quartz. The rock is well impregnated
with iron pyrite. To the west it is succeeded by talcose
schists. The top cut is in speckled talcose schist, the
chloritic specks bearing a resemblance to similar chloritic
pseudomorphs in the felsites: this schist also carries
iron pyrites. A lower cut in the chlorite schist shows
iron and copper pyrites running through the rock in
seams parallel with the laminations. The iron pyrite is
abundant,

A tunnel has been driven across the soft talcose and
chloritic schist for 107 feet. Some bunchy copper ore
was found at the approach, and slight disseminations of
iron pyrite throughout the course of the drive. The
face 1s n crreem%h chloritic schist. The only thing to
be done is to continue driving. Just N. of the tunnel
is an open cut which exposes grey-green chlorite schist,
seamed with copper pyrites, where soft, and charged with
disseminated iron pyrites. The Lyell "Extended appears
to be west of the south I.yell and Darwin Proprietary
zone. Search should be pursued where the schist rock
appears the softest, as the softness is, apparently, the
result of crushing and the deposition of mineral. Five
men are employed here.

Mouni Lyell Consols.

Manager, Mr. David Sumpter. S.W. and adjoining
the Extended is the Mount Lyell Consols section,
2585-93M, 40 acres, about 2200 feet above the railway ;
consequently, a good height above the Extended. A
tunnel has been driven 198 feet across green chloritic
and ta,lcoqe schist, with a hackly fla,(,ture, conta.mmg
veins of iron pyrites and a little copper pyrites. The
end is still in the same schist.  About 30 feet higher up
a cut has been put in hard green quartzitic schist, carry-
ing a little copper and iron pyrites. The tunnel below
has gone through this, and prospects are none too
encouraging, for the country is hard and tight, and the
soft schist, which carries the most ore, is absent. Four

IX
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men were employed here. 1 was greatly indebted to
Mr. D. Sumpter for hospitality and assistance on the
mountain.

To the N. of Lyell Consols is the Darwin Consols,
Section 3196-931, 66 acres, where some work has been
done without much result, so far. Operations had been
suspended here, as also on

Brumby’s Sections,

2746-7-93M, 80 acres each, which are now known as
the Melbourne Darwin, and are # mile west of the
South Mt. Liyell. In going to these from the Lyell
Extended a zone of felsite is passed over, and then,
further west, chloritic schist. A belt of mineralised
schigt traverses the eastern section from S.E. to N.W.
Three trenches have been cut in the schist just at the
beginning of the western slope of the mountain. The
strike of the schist is N. 20° W., and its dip, S.W., and
rather flat, 45°. The vock carries iron and copper
pyrites, sometimes associated with quartz. The prin-
cipal trench or cutting has been put in 20 ft. on some
pyritous schist, containing copper. Some of this is
stated to have assayed 6 per cent. This is not the bulk
value ; but some of the ore could, under more favourable
conditions, be concentrated, as there is not an excessive
quantity of iron init. This chloritic schist is on the
strike of the felsite which forms the backbone of Dar-
win, and my interpretation of all these quartz and
chloritic schists is, that they are crushed felsitic (quartz-
porphyry) rock. The igneous rock has yielded, in these
places, more to the crushing action, which has developed
lamination and the minerals characteristic of dynamo-
meta-morphism. The ground being flat, tunnelling is
out of the question, unless excessive length is accepted,
consequently, prospecting will be rather difficult. Some
of the disadvantages of its position will be remedied by
the construction of a track, which is necessary for the
transport of material. The ease with which surface
exposures of cupriferous schists have been discovered
indicates the existence of a copper-bearing zone, which
should be explored.

The properties on this mountain suffer from the
absence of tracks. Some of the syndicates have cut
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paths to their claims, but of an indiﬂélent character, and
there will always be some difficulty in getting supplies
to the ground, even with the best of tracks. The
enterprise a,lread_y displayed by owners in prospecting
their ground under difficult conditions commands atten-
tion, and is entitled to encouragement on the part of the
State

The above comprise the mines which I visited on
North Darwin. The remaining mines are on South
Darwin, and on the western Slope of the range.

South Darwin.

From Mt. Lyell Extended I ascended by a foot-track
to the summit of the mountain. The crest is composed
of quartz-felsite rock, and is clothed with grass. The
rock is reddish in tint, and has a hackly fracture. At
times it contains veins of hematite. The track runs
south on the ridge of the mountain, and on the strike of
the felsite. To the west is the Sorell range, separated
by a tremendous valley, into which the winter’s sun
shines but little. The extreme southern end of Darwin
is seen in the distance as a knob, several hundred fect
lower than the northern apex.

Proceeding south a little to the east of the centre of
the ridge, a line of granite is struck, which runs N. and
S. ﬂdnkmg the felsite on the east. Tt is coarse-grained,
and fresh specimens can hardly be obtained from the
weathered exposmea It crumbles ecasily, weathers
white, and the davk silicates are present ouly in very
small quantity : the rock is composed practically of
quartz and felspal but the structure is granitic rather
than aplitic.

Going down the western slope of the ridge by a steep
footpatln through the forest, we reach “the  80-acre
section, 2662- 93\1 of the

Prince Darwin Copper Mine,

The feature of this property is a large belt of hema-
tite and magnetite traversing the section from N. to S.,
sometimes attalnmg a width of 200 feet. This large out-
crop carries iron and copper pyrites, a little copper
carbonate, and some native copper. Upon carefully
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examining the hard green and red rock in which the iron
ore is enclosed, 1 found it to be quartz felsite. On this
section the felsite is sometimes brecciated.

The lower tunnel, 1500 feet below the summit of Mt.
Darwin, has been driven 50 feet N.L. in hard green and
red felsite. The rock carries a little iron pyrites as well
as native copper, and the magnetic iron formation is a
little ahead of the end.

An upper tunnel is being driven obliquely across the
magnetite, which has disseminations of 1ron and copper
pyrites, native copper, and is permeated with quartz.
The rock is strongly magnetic, dark grey in colour, and
has every appearance of being a replaced quartz-
porphyry. The tunnel is 50 ft. in. Where a shot was
put in above the tunnel, the ore assayed 24 per cent. of
copper, but it is believed to average 14 per cent. all
through. But the tunnel is in ore which appears to be
improving with the drive. Mr. Cundy’s recent assay of
some ore showed 7 per cent. copper, 2 ozs. silver, 16 to
19 grs. gold. Speedy’s assay of ore from the end
was 7 per cent. copper, 3 ozs. 16 dwts. silver,
1 dwt. gold. It has sensibly improved in the last ten
feet. Mr. Ward’s assay of my sample is 54 per cent.
iron oxide, but no gold, silver, copper. This looked a
fair sample of the iron ore well sprinkled with iron
pyrites, but not showing any copper to the eye. Lower
down the hill, and about 3 chains above the west side-
line is a parallel band of hematite about a chain wide.
The rock is still felsitic. In the ore formation are
quartz and remains of country rock. Some iron pyrites
are found in it.

Going down the hill W. 2 fragmentary or brecciated
felsite occurs, denoting shattering. This brecciated form
is found down to the bottom of the valley.

The ore formation on the Prince Darwin is the most
important on the field, and the task of exploring it should
be taken in hand with earnestness. The iron outcrops
are not, in my opinion, cappings of lodes; but it is
necessary, nevertheless, to test them in depth, and see
whether the oxide is accompanied by any sort of sulphide.
In the neighbourhood of their margins ore deposits are
most likely to occur, and, as the iron ore bodies, as well
as the felsitic rock, dip west, the work for the Prince
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Darwin owners is considerably facilitated. Up to the
present, work has been retarded by the difficulty of
of access to the mine. [ am told it cost £10 to get the
bellows and anvil to the smithy, but the proposed Govern-
ment track from Kelly Basin to the south end of Darwin
will put a new complexion on matters.

Jasboult’s Section.

4245-93m, 39 acres.—The iron ore formation cou-
tinues southwards on this section. It is here a parallel
lens with the huge outerop on Prince Darwin, and is
exposed for a width of about 15 feet just after crossing
the boundary between the two sections. I saw some
specular hematite in the outcrop, but no sulphidic ore.
The country rock is still felsite. The surface is flat
here, and it would be necessary to sink on the blow.
Further south, on the same section, the continuation of
the hematite crops out, still preserving a north-westerly
bearing. Here, too, sinking would have to be under-
talcen, though a little more adit depth could be obtained
than on the previous outerop. This section has never
been tested, and its resources may be said to be unknown.

South Prince Darwein,

Section 2689-93m, 80 acres. . K. Russell and A.
Machejefski.—This is south of Casboult’s, and on the
steep slope of the mountain falling away to the Clark
River. A little below the brow of the hill is a wide
and bold outerop of hematite, which may be a parallel
development to the large upper ore body on Prince
Darwin. These outcrops habivnally appear en echelon,
instead of being prolonged in a direct line along the
strike ; this fact is not detrimental, but each oceurrence
must stand on its own merits. The outerop on this pro-
perty carries the usual impregnations of iron pyrites, and
will, doubtless, be properly tested as soon as proper
conditions of work are established in this valley. The
marginal portions and the adjacent country will probably
be found to be the zones of ore deposition. In this
untried country it is hazardous to predict whether or not
the iron oxide will yield to sulphidic ore in depth.
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Tasman Darwin.

Section 3365-933, 70 acres. A. F. Brittingham.—
This is south of and ad_]mnuw the South Prince Darwin,
A tunnel has been driven S.W. for 50 feet, in dark, red-
seamed, very hackly quartz-felsite, charged with a little
iron p}-'rites., and stammed with copper salte.  The rock
is sometimes green with chlorite.  With the ore is
associated some quartz, which is in mnests and patches
rather than in veins. The face of drive is in black
flinty felsite. Higher up on the slope of the hill to the
east 18 a large outerop of hematite, 3 or 4 chains wide,
A tunnel bas been driven towards this band of iron ore,
but was stopped within 60 or 70 feet from ir. [t would
acquire 200 to 250 feet of backs, but afterwards sinking
would be necessary.  Still higher up hematite is well
exposed, and shows along its junction with the country
felsite plentiful splashes of iron pyrites, which must
have been dc,(,ompamed by copper, as a few azurite stains
have appeared since the shots were put in. DBut this
outerop crosses only at the N.W. angle of the
section, Like the rest, this property is a-wa.iting better
meansg of communication before work can be resumed to
advantage. A specimen of magnetite I brought away
with me from this section (from the open (,ut) when
assayed by the Government Analyst, did not yield more
than a trace of copper.

Tasman-Darwin Extended.

Section 2598-93m, 80 acres. A, Machejefski and (.
. Russell.—This is west of and adjoining the Tasman
Darwin, and is situate high up on the S.W. slope of the
mountain. Hematite veins and outcrops of moderate
size occur in the western and central parts of the section.
The work done on the property shows the occurrence of
iron and copper pyrites, with native copper in the
country rock, and the configuration of the country Jends
itself admirably to adit-driving, as the mountain side
rises steeply. Though I did not see the huge blows
here which are seen on some of the adjacent blocks, this
section bas the advantage of being nearest to the granite
outerop which oceurs on the southern end of Darwin ;
and if the hematite, as seems probable, is connected in
any way with the contact between the two rocks, the

5
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property occupies an interesting and a promising
position.

The ground falls away here south towards Macquarie
Harbour, and there are sections in that direction in the
names of C. E. Brown and J. Armstrong. I could not
vigit them, but was told that prospecting on them had
disclosed a continuation of the same features which I
have above deseribed on the northern blocks.

Cowen’s Section.

3934-93M, 61 acres, 1s situate on the top of the
Darwin Ridge, to the east of Casboult’s block (59 acres).
The southern and eastern parts consist of granite, which
underlies a covering of button-grass. Towards the
northern boundary a shot in felsitic rock showed some
iron pyrites, and on the northern side of the boundary,
in Hepburn’s, Lewis’, and Hiscox’s section 2663, 80 acres,
hematite is disclosed, also with iron pyrites ; but owing
to approaching darkness 1 could not fully examine these
exposures.

Novth Prince Darwin.

Section 2632-93m (80 acres), north of and adjoining
the Prince Darwin. It is located near the bottom of
the valley under the precipitous western face of Mount
Darwin.  There are a couple of strong outerops of
hematite 9 or 10 feet wide, earthy to dense in character,
and showing impregnations of iron and copper pyrites.
One of these appear to have come in from the Prince
Darwin Section. They are in chloritic felsitic schist,
with a N.W. bearing and dip as usual to the 5.W., and
are about 500 feet apart. In the low tunnel, the ground
passed through was chloritic schist, green and red, with
occasional layers of brecciated felsite. The tunnel would
strike the iron-ore body at a good depth in a short dis-
tance, but was stopped after driving 15 feet. Work was
evidently begun here in a ridiculous, half-hearted way.

General Considerations.

From the above remarks, it will be seen that these
Darwin Sections are still in an utterly undeveloped state.
Hitherto the absence of railway communication and pack
tracks, and their remoteness from any settlement whence
supplies might be carried, have impeded work, and the
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little work which has been done upon them has been
achieved under such stupendous difficulties, that those
who have attempted it deserve the utmost credit for their
courage. Under these circumstances, there has not been
much done which can serve as a certain guide in forming
an opinion of the value of the ore formations. The
field, however, is not on that account to be despised and
shunned. On the contrary, I consider the outerops and
the nature of the enclosing rocks justify one in attaching
considerable importance to the formations as receptacles
of copper ore. It may be that prolonged and continuous
prospecting is necessary to lay bare the ore channels, but
there is every reason to hope that exploratory work will
-eventually succeed in disclosing them. On the top of the
South Mount Darwin ridge, I came across a large quartz
reef, which appeared barren, but fissure lodes seem to be
quite the exception in the quartz-porphyry. The payable
copper ore will, I think, be found to occur either (1) in
the country-rock, where it has been rendered schistose
or laminated by pressure and crushing, and is further
softened by the decomposition of mineral, in a word, in
the cupriferous chloritic schists ; or (2)in such parts of
the felsitic rock (often near its contact with granite) as
have been permeated with silica and replaced by iron ore.
Portions of the iron ore bodies (as at Prince Darwin)
may possibly prove cupriferous enough to pay for work-
ing for copper. On the whole, however, I think it more
likely that the vichest deposits will be found outside the
iron. As the conditions of life and work on these rugged
heights grow easier, the chances of striking remunerative
portions of the deposits will improve. A few successes
will convert this great range into a busy hive of industry.

I wish to be sufficiently guarded to avoid raising,
unduly, hl)pes with reference to any partlculm enter puqe,
but T recognise that « general expression of opinion is
expected flom me ; amd I feel warranted in saying that
there is every incentive to perseverence. The mere
fact that the mineral exposures are not always so solid
as could be wished is a mere matter of accidental denuda-
tion: and the superficial or shallow indications, though
they may be guides, are no measure of what may lie
beneath them. The valleys east and west of Mount
Darwin are valleys of denudation, where the softer rock
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has been worn down and removed, leaving the hard
eranite and felsite backbone to form the mountain itself.
We may be sure that the copper will continue down to
its source, and that the water-level can form no bar to
its existence below. 1t will take time and unlimited
capital to explore this mountain thoroughly and sys-
tematically but the work has already been commenced ;

and il it 1s persevered in there is a fair chance, fm‘tlﬁ(\d
by every reason which minine ceology ecan adduce, that
this great range south of Livell will, sooner or later,
become a flourishing seat and centre of copper-mining
in our {olony.

The market price of copper is now eminently satis-
factory ; and, cousequently, the present is an advan-
tageous time for prosecuting exploration. The copper
stocks are low ; thedemand for the metal is inereasing, and
may be looked upon as certain to continue to do so. The
present prices arve not the result of manipulation of
markets, but are undeniably the outcome of the state
of the world’s copper supply. There 1s every prospect
of maintenance of values for some consulerable time, as
the numerous copper mines which have been started or
resumed the last year or two cannot augment the total
production appreciably all at once: and at the same
time, the production, so far, is not overtaking the con-
sumption.

The fact that no really payable mine has been (rpmul
yet must not be allowed to discourage exploration. The
progpecting work, in consequence of the enormous diffi-
culties in getting supplies tc the field, has been trifling,
and in no way commensurate with the importance of the
indications.  The iudi(‘ations, too, occurring in a country
of new, unstudied rocks, require attention and examina-
tion before they can be profitably followed. Influx of
capital has to be influenced, which requires time. There
is therefore nothing extraordinary in the fact cnf pro-
gress being slow, pamflﬂlv slow, from the investor’s point
of view.  An improvement, however, seems about to
occur in the conditions suwrrounding the work, Capita-
lists are beginning to turn their attention to the district,
a useful railway line now skirts it from N. to S.; the

projected North Lyell Smelters are necessary for the

success of the field. A few tracks have been made, but
more are requisite. Investors will have to exercise
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patience. A great field like that of Jukes-Darwin
cannot be developed in a day or a year, but it is en-
couraging to notice that there are already signs of a
somewhat more marked success attending prospecting
operations. Mt. Jukes Proprietary, Lake Jukes, and
Prince Darwin are at present the most important centres
in the quartz-felsite belt, and South Lyell and Darwin
Proprietary in the siliceous schist zone. ILooking at the
circumstances quite soberly, I think my visit justifies me
in saying that although no great metal deposit has been
tapped ag yet, the announcement of discoveries may at
any time electrify the whole of the Jukes-Darwin range,
and transform it into a mining centre of the first magni-
tude. The deposits will in all probability prove to be
low grade propositions, but it is exactly such as these
which modern mining enterprise most frequently turns
to profitable account.

Mouxt HuxrLry.

On my return from Mount Darwin 1 proceeded to
Lynchford, and visited the sections on Mount Huxley,
This mountain is north of the King River and north of
Mount Jukes, the river flowing between. It is another
summit of the same chain, and its geology is similar, for
the same quartz-felsite and chloritic and quartz schists
continue to prevail. On the road from Lynchford, not a
mile out of the township, is the old

King River Gold Mine.
Four men (Russell and party) were tributing when 1
passed. Several tunnels have been driven here, but only
one is now open, the main tunnel.  This has been put in
by the side of a large reef or blow of quartz as wide as
10 feet, running with the country. The tunnel goes in
at an angle, and comes back on the reef, which crosses
the drive as a flat vein dipping N.W ., and containing no
gold. The tunnel is stated to be 400 or 500 feet long,
but I could only get in 125 feet. At this point a cross-
cut N.IZ hag been begun, and a rise was going up from
crosscut. In 30 or 40 feet the rise 1s expected to strike
the flat veef. Just behind the present end a small $-inch
flat leader, black and quartzose, shows fine colours of
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reef gold in the dish, and here and there some flat ferru-
ginous clinker lies on the footwall of the reef.
The gold is associated with the clinker, but none is
referred to the reef itself.  The country rock
is soft yellow clay, with black irony seams, and the clay
is stated to'be auriferous only where intersected by the
ferrnginous seams. This clay seems to be a decomposed
portion of the green eruptive rock which prevails from
here to Liynchford, and which microscopical examination
shows to be an augite-syenite porphyry. Segregations of
silica, much resembling pebbles, have been taken for
foreign inclusions, and have led to an ascription of tuf-
faceous origin to the rock. It must be admitted that the
appearance of the pseudo-pebbles is deceptive. North
of the mine the rock is laminated, and forms a kind of
green schist, but nearer Liynchford it is massive. At
times it is bleached, or, rather, preserves an original pale
tint, and acquires a dense compact texture. One is
tempted to speculate on its having any connection with
the felsitic rock of the range, or with the keratophyre
belt of Mounts Read and Black. Its age is not definable
at present, but, as it is schistose in one part, and is
traversed by quartz reef, I do not think it can be later
than Silurian. It occupies the area between ILiynchford
and Specimen Creeks, but its boundaries vequire tracing.
Students of Geology might profitably take this work in
hand.  In the course of the work, itz relation to the
asbestos found 20 chains N.1i. of the King battery, would
be studied. Just south of the railway and Queen River,
clayey-banded slate occurs in the face of the hill, but,
going up the Lynchford Creck towards the mine, the
green syenite-porphyry continues on both sides of the
track to just S.K. of the mine, where it occupies the
creek bed and the hills on both sides. To the naked eye
it is usually granular, specked more or less with black
porphyritic crystals of augite. TPatches and blebs of
segregated siliceous matter, often with sharply defined
regular outlines, simulate pebbles.

I[n this mine we have an instance of a phenomenon
frequently met with on the West Coast, a decomposed
rock, constituting a formationwhich is dependent for its
gold contents on the veins of quartz traversing it. On
this hypothesis, the country itself in the 1mmediate
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neighbourhood of the quartz stringers may be gold-
bearing, but the gold has been derived from the veins,
and not distributed promiscuously through the country
as an original constituent. The fenugmous nature of
the clay is probably due to the decomposition of the
augite ; but what really caused the extensive decompo-
sition of the rock itself iz not easy to surmise. The
nature of the auriferous formation leads one to expect
only a moderate yield from this mine. Iast of the mine
the rock 1s replaced by slates and quartzites, afterwards
sandstone and schist, until we ascend to.

Mt, Fllen Gold Mine.

There are 8 ten-acre gold sections here, charted in the
name of J. B. Curran. On one of these is the old
tunnel of the Mt. Huxley Mine. DMt. Ellen is really a
spur of Mt. Owen, and not a part of Mt. Huxley at all.
I found Mr. J. H. Havill living here, and he kindly
showed me all there was to zee.

What looks like the western boundary (though I am
not sure as to this being the real limit in this direction)
of the quartz-felsite, crosses Martin’s Creek N.W. from
Mt. Bllen. The felsitic rock and cupriferous chloritic
schist form a belt over a mile wide. The old Huxley
tunnel has been driven east over 100 feet in the felsite.
For half the distance in, the felsitic roek has decomposed
to a soft reddish clay seamed with flat quartz leaders
and thin veins of iron ore. The laminations of the clay
dip flat to the N, . This soft material passes further

~in into massive cubically jointed hard felsite, though
this softens again wherever the quartz appears. In the
end of tunnel is a softish pink felsite. No gold has been
found in the hard felsite: it seems restricted to the
softer parts of the rock. The mouth of the old tunnel
had fallen in, but had been cleared out by Mr. Havill,
and a long approach of 70 feet hewn through the soft
clay from 4 to 10 feet deep. The dish prospects
obtained showed mogsy gold and flakes, and some of the
gold was attached to fragments of white quartz. The
gold in this approach iz apparently confined to the

quartz and iron seams., The way to handle the stuff’

would be to take it down with the pick and send it along
the approach for treatment at a lower level. A sample
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I took from the cutting, when assayed by Mr. Ward,
failed to show gold, but I had abundant opportunity of
assuring myself that the formation does carry a little
gold, though I should not like to commit myself to a
definite estimate. In any ease, the material would have
to be very economically handled. To the east of this,
at what is called the liastern T’oint, the clay has been
trenched through for a couple of hundred feet in length,
and from this ran, Mr. Havill, who is an energetic pros-
pector, has washed a good deal of gold. In the soft
iron-stained clay here are oxidised cubes of what was
originally iron pyrite.

The tunnel above alluded to iz near the top of a low
hill, about 30 feet below the crown, and the ground
Would allow benches to be cut down to a depth of 100 feet
below the present tunnel, making a total vertical height
of 130 feet by 60 feet wide, and say 300 feet long, which
could be worked without mueh difficulty. The visible
soft eronnd i about 40 feet in depth.

The formation at Mt. Idilen iz another illustration of
auriferous deposits i decomposed rock; the gold is not
alluvial, but e siti.  Prospects can be got from erushed
clay in Martin’s Creck to the N.W., below where the
felsite crosses it, but not above ; nor is gold found in
Fraser’s Creek, which comes into it from the . Huxley
gold, stated to be worth £3 15s. per oz, is known by its
ragged form. The coarse water-worn gold from Nuggety
Creek further north, where it mm\ Lhe miited stream of
Martin’s and Fraser's Creeks s, is said to command
£4 25, 6d. per on.  We have here, evidently, an auriferous
district, but the gold is sparingly distributed, and seems
restricted to a few peculiar formations which may here
and there contain concentrations fit for working where
the circumstances are exceptionally favourable.

Mountain Mazd,

Section 3956-93y, 80 acres, in the name of J. H.
Havill. A trench has been cut K. and W. in siliceous
schist (felsitic ?) for about 20 feet in length., The light
grey schist is very flinty looking, sometimes talcose, and
1s 1mpregnated with iron pyrites. It is said to he
cupriferons. Tts dip iz S.W. About 140 feet lower
down the hill a bunnel has been driven for 150 feet S.I5..
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to get below this outcrop. The adit i1s reddish dark and
chocolate-coloured felsitic rock, carrying iron pyrites
(and galena ?). The country is hard and massive
throughout. Near the approach an 18-inch seam of de-
composed ferruginous felsite is stated to have assayed
9 dwts. gold. Care must be taken not to drive too far,
for the flinty schist at surface may graduate downwards
into felsite, and the continuation of the outerop in depth
may be passed without knowing it. There is nothing
very definite or encouraging in the exposure at surface,
and if no ore is found in the tunnel some more surface
prospecting had better be undertaken before continuing
expense underground, The position of the section 1s
favourable for ore, as it is on the strike of the Mount
Jukes belt.

Lady Havill,

Section 4064-93m., 80 acres, in the name of J. .
Havill.  An outerop in this section has been cut into to
a_depth of 10 or 11 feet in green chloritic schist im-
pregnated with iron and a little copper pyrites. The
idea is to test this by the level below and see whether it
improves at that depth. Kighty feet lower down is a
level being driven west of south into the hill, now 90 ft.
in. The strike of the country iz N. 20 deg. W., and
the dip 8.W. The schist is impregnated heve and there
with a little copper and irvon pyrites. A little erubeseite
was visible. In this tunnel another 20 feet will intersect
the downward extension of the outerop. Behind the
face a fair quantity of water is dripping through a band
of harder rock.

On Havill’s Section 4340-93Mm, 80 acres, | saw a few
cuts in soft green talcose-looking schists with a little
iron pyrites and hematite. I was told the formation
contained copper, which is likely enough, but falling
snow prevented thorough examination of these sections.

On another of Mr. Havill’s sections, 4149-93m, 80
acres, further east, called the Red Blow Section, there is
a bold outerop of indurated ferruginous schist passing
into hematite. This ought to be prospected. On a
northern section (the Sunrise) 3713-93m, 39 acres, J. H.
Havill, a little work has been done in pyritous rock, as
shown by a small abandoned shaft, now full of water.

i
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These sections on Mt. Huxley are in the cupriferous
zone of Jukes and Darwin, and though they do not
exhibit anything at present which may “be described as
encouraging, it must be remembered that a very insig-
nificant amount of work has been done on them. Future
work may give them an improved value.

Harris' Reward Gold Mine.

This is an abandoned mine, now about to be resumed,
four miles from Liynehford, just south of the cage over
the King River. A tunnel was driven on the course of
a quartz reef for 60 feet, when it narrowed out, and 20
feet more driving failed to find any continuation of it.
Further south a crosscut tunnel cut a little isolated
quartz near the entrance, but 30 feet was driven without
finding any more. Iight tons of quartz were taken from
the surface, giving 15 ozs. gold. A shaft was sunk 40
feet for the reef, and a crosscut driven 10 feet, which
cut a vein, stated to be 2 inches overhead and 5 inches
underfoot. The water filling the shaft, work was dis-
continued.  No pyrites appears in the quartz, but it
contains a little galena, and the encasing sam[stone (strike
N. 20° W.) is chloritic. I saw a large boulder in the
creek with good splashes of gold, and some stuff washed
showed some light gold. The value of the gold here is
said to be £3 17s. per oz. Nugent’s shaft, at mouth of
tunnel, iz 33 teet deep, and went down on the reef, they
say, 30 feet, but then lost it or went through it.

The quar tz is said to be running with the country and
dipping with it as well, which will explain its thinning
out. The encasing sandstone is soft, and has been ex-
posed to some disintegrating agency. No solid reef will
be found here without sinking; and the probability is,
as foreshadowed by its strike and dip, that it will be
irregular and inconstant in width. I believe it is intended
to sink a main shaft 100 feet and then open out, which 1s
the best thing that could be done.

Oliphant’s Asbestos Show,

Since my return some asbestos has been discovered
about 20 chains north-east of the King River Mine
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battery. Samples which I have seen are good in respect
of infusibility, but inferior in point of purity and
strength of fibre. They seemed to have come from
oxidised rock, and the iron impairs the quality. From
the nature of the rock I judge this asbestos to be
altogether different from the chrysotile at Beaconsfield
and elsewhere in serpentine rock in the Colony. This
appears to be in acid rock, probably the quartz-felsite
of the coast range, and the fibre is true asbestos, viz.,
derived from hornblende. The texture of the quartz-
felsite is microgranitic. The seams of fibre are not
likely to be so wide as they are apt to be in serpentine.
It is the only occurrence of hornblende-asbestos yet
known in the Colony, and should be prospected. It will
be remembered that the famous Italian asbestos is of
this nature, being a fibrous form of hornblende, as dis-
tinguished from Canadian asbestos, which is chrysotile,
or fibrous serpentine. Some of the Liynchford asbestos
might be utilised for paint : if the quality improves at
other exposures, it is possible that the fibre could be
treated for boiler-covering, &e. The seams should be
well examined and driven on for short distances, as the
fibre is likely to be found in bunches and pockets and
swollen parts of the seams. A great deal will depend
upon the shrewdness of the prospectors in recognising
indications to be followed up.

This kind of ashestos requires a rather more expensive
treatment than the ordinary serpentine fibre, The
lumps have to be broken by machinery gently, so as to
disintegrate them without rupturing the fibres, and this,
together with the pockety nature of the occurrences,
makes the mining of hornblende asbestog more costly
than that of chrysotile deposits, as a rule.

Coal at Farm Cove.

Some Tertiary coal having been found on the shore of
Macquarie Harbour, boring has been started in the
neighbourhood by the Farm Cove Prospecting Associa-
tion. When [ was there, the bore was down 15 feet,
through 13 feet of sand and 2 feet of sandy clay. The
pump was stopping them temporarily, being too small
for sand.
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Three-quarters of a mile to the W., and 40 or 50 feet
above sea-level. is a short drive, 12 feet long, W. of N.
on a seam of lignite 2 feet 6 inches, dipping 5° N.E.
Above the seam is a foot of soft grey pug or clay. often
containing resin: above this a 4-inch seam of coal, then
pug again.  On the shores of Macquarie Harbour below
this drive, flat carbonaceous seams arve visible, and in
the layers of hrown sandy clay specimens of fossil leaves
may be collected, showing the reticulation characteristic
of Iluropean genera, and stamping this series of beds as
of Tertiary age.

Mr. David Bissett informed me of a shaft sunk on the
N. shore of Farm Cove to 58 feet below highwater
mark, in sand, silt, and soft brown shale. No coal seam
has been passed through; only a little lignite occurs
wherever there is a change in the sedimentation. The
bottom of the shaft is now in sand and brackish water.
The fossil leaves which were shown to me were ohscure
and not decisive, but the formation continues round
Pillinger harbour to the North Lyell brickyards, and
there can be no doubt of the Tertiary age of these
beds.

The Government Analyst’s assay of the Farm Cove
coal 1s—

Fixed Carbon...... 3626 per cent.
Hydvo-carbon...... 3914
Ash ooviviiinnnnns 1260

Sometimes the coal shows a woody texture, and is then
lignite pure and simple; but I saw some very lustrous,
jet-like varieties, which would come under the head of
pitch coal—the higher quality of brown coal.

Such coal will probably be found at intervals all along
the shore of Macquarie Harbour; for the bedding is
flat, and the same strata appear to be continuous; but
no bituminous coal will be found unless the bores pierce
through the Tertiary beds and strike the Permo-car-
boniferous coal measures below. From the country
north of Strahan I think it possible that the coal
measures skirt Macquarie Harbour and lie beneath the
Tertiary and recent sands along its shore; consequently,

X
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the present boring venture may, if persevered in, have
some chance of striking true coal.

I have the honour to be,
Sir,
Your obedient Servant,
W. H  TWELVETRERS,
Glovernment G—eolngist.

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




REPORT ON THE MOUNT FARRELL
DISTRICT.

—

Government Geologist's Office,
Launceston, 20th December, 1900 .
SIR,

In accordance with your instructions, I left Zeehan
on the 7th June to examine the mineral country which
is being opened up on the flanks of Mount Farrell, and
now have the honour to report to you the results of my
nspection.

The route which I took from the Pieman bridge, on
the Emu Bay railway line, was the pack track which
runs along the south side of the Pieman for five miles,
and crosses the Murchison River by a suspeusion bridge
half a mile above its junction with the Mackintosh. The
township of Farrell, consisting of a good hotel, two or
three stores, and a dozen cottages, is situate on the
button-grass plain at the edge of the timbered west
slope of Mount Farrell, about half a mile east of the
Murchison River bridge. The population of the town-
ship and the surrounding district is about 100. A
progress committee has been formed to press upon the
Government the claims of the township and mines for
tracks and improvements generally. Snow lies on the
ground in winter, but the aspect is open, and the climate
more genial than many West Coast districts, in every
way favourable for the cultivation of grass and vege-
tables. The button-grass, no doubt, covers worthless
soil, but the good fern soil of the mountain slopes, when
cleared and tilled, ought to yield abundant crops. In
this respect there are few mining fields on the West
Coast more favoured than Mount Farrell

Fine weather prevailed during the week I spent here,
consequently, I did not see the Pieman track at its
worst. I saw, however, that it would get into an im-
passable state after a little rain, and that it would not
bear more traffic than was going over it, unless repaired
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and improved in places. I understand this has since
been done, but at the time of my visit the transport of
ore from the North Farrell mine was being impeded by
its condition, 80 tons having accumulated at the mine.
The North Farrell Company was having a horse-tram
line surveyed five and a half miles to the Iimu Bay line,
but has since commenced the survey of a steam tramway,
which will connect with the railway at the 21-mile,
north of the Pieman bridge. 1 believe this will be
about eight miles in length, and its construction will
relieve that company considerably, for ore was being
bagged at the rate of two or three hundred bags per
week, and not more than half this quantity could be
packed out weekly. The cost of packing to the Pieman
bridge, viz., £2 53s. per ton, is an item which can only be
borne by high-grade ore. The other companies carrying
on work in the district will also be confronted by the
same difficulty directly they begin to produce. Even if
they connect with the North Farrell tramway, it is not
certain that they would be able to arrange satisfactorily
with that company for the transport of their output. If
an arrangement of that sort could be made, 1t would
perhaps be the best for all parties. The alternatives are
for the Government to construct a tramway for the
service of both mines and township, or to widen the
present pack track and convert it into a road for wheeled
traffic. Storekeepers and others residing on the town-
ship favour a macadamised road, as answering their
requirements better than a tramline. On the other hand,
ore transport can be effected more speedily and econo-
mically by means of a tramway. The construction of a
road would mnot secure a sufficiently cheap carriage to
satisfy mines producing ore of low grade, and as I
understand the Emu Bay Company contemplates remov-
ing its Pieman station further up the line on account
of the gradient, some other route would have to be
found for a high road. If matters improve at the
Farrell mines, the town will become more important, and
sooner or later a cart road will be requisite.

A pack track has recently been formed from Farrell
to the Murchison River cage, three miles to the south-
east, and this will serve the mines on the Central Farrell,
Murchison, North Murclison, and Oshorne sections,
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and, if continued, would lead to mineral country still
further east. This was only a footpath when I was
there, but has been widened by the Government since to
enable miners to get their supplies to the ground.

Innes’s track goes north from the township along the
western base of the mountain, supplying the North
Farrell, Farrell-Mackintosh, Mackintosh, Metropolitan,
and other sections. This track was being corduroyed at
the time of my visit, as between the township and North
Farrell Mine 1t was in a shoeking state.

Mount Farrell is a north and south ridge, one of the
summits of the West Coast range, rising to a height of
about 1500 feet above sea-level, and 1000 feet above the
plain at its western base. It occupies the angle formed
by the Sophia and Mackintosh rivers, and was named by
Mr. A, l%lontgomery after Mr. IFarrell, the pioneer
prospector of this distriet.

The Mackintosh and Murchison rivers west of the
town are running between rocky walls of a metamor-
phosed grit, the kind of ancient sediment generally
called greywacke. In some cases, in the blufts over-
hanging the river west of the Mackintosh sections,
carbonate of lime has been dissolved out of the rock, and
re-precipitated in the form of stalactites and stalagmite.
A few hundred feet further east the greywacke is
succeeded by talcose slate or schist, which in its turn
gives way to a belt of dark slate 200 feet and upwards
i width, bounded on the east by schists, which are
uncomformably overlaid by horizontally bedded con-
glomerate, forming the cap of the mountain. This con-
glomerate is the same as that which almost invariably
caps the other summits of the West Coast range, and 1s
of Devonian or Lower Carboniferous age. The slates
and schists are presumably Silurian, and possibly Lower
Silurian, for Mr. Monogomery noted blue limestone in
the bed of the Mackintosh, a short distance above its
Jjunction with the Sophia River, charged with fossils of
the Gordon River series. This limestone strikes N. 5°
E., and dips E., which would make the mountain an
anticlinal, as the normal dip of the strata on the west
side of Mount Farrell is to the west. This anticline,
however, is not what might be expected. The general
strike of the slates and schists is a few degrees east of
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north, though loeally, here and there, it may vary to west
of north. At the south-eastern end of the mountain,
following the Murchison River, the familiar quartz-
felsite (quartz-porphyry) of Red Hills, Jukes, and
Darwin, comes in, containing similar deposits of copper
pyrites. The felsite here looks fresher, and is rather
coarser, than on Darwin. Possibly its occurrences in
this district may help better to the elucidation of its
relations to the surrounding rocks than the exposures
further south.

The zone of slate on the western slope is kindly
promising country for silver-lead ore. This belt, inter-
rupted occasionally by bands of greywacke, runs thlough
the South Murchison, Murchison, North Murchison,
Central Farrell, Mount Farrell, North Farrell, Mackin-
tosh-Farrell, and Mackintosh sections. The galena lodes
are, as a rule, veins and sheets of quartz in the partings
of the slates, but now and then they do really cross these
in the underlay. Thus their bearing is generally east of
north. Pyrites and carbonate of iron are associates of
the galena, and, at the southern end of the field, zinc
blende and copper pyrites. During the last few days
stannite has been detected by Mr. F. W. Petterd in the
galena of the Central Farrell. This is a further demon-
stration of the connection of the ores on the West
Coast with underlying granite. The Mount Farrell is
the second district in the Colony from which this
interesting mineral has been recorded. Some fahl ore
has been isolated from galena in the North Farrell Mine,
assaying 4lozs. silver per ton.

As may be expected from the way in which the ore
makes in the partings of the slate, thinning out, disap-
pearing and again thickening irregularly, the field is not
traversed throughout its length by one or more master
lodes filling defined and continuous fissures. The lode
on the North Farrell section is the nearest approach to
it. The lodes, as a rule, are en echelon, on parallel
meridians, so that they cannot always be traced from one
section into another. Moreover, there are walls beyond
walls, parallel laminations of the slate enclosing ore
outside the lode driven upon. This irregularity has
caused disappointment in one or two of the mines, but
the ore may make anywhere in the slate, and it is highly
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probable, in fact, almost certain, that each and all of the
slate country sections possess galena deposits which
would be disclosed by exploratory work.

North Mount Farrell Mine.

Sections 3262-9331, 76 acves, and 4116-93m, 68 acres,
Josiah Innes, Manager. The workings are on the 76-
acre section, half a mile north of the township, and the
mine is at present the only one on the field which is
shipping ore regularly.

The lode passes through the section with a mean bear-
ing of N. 20° K., and its enclosing rock is slate. DBy
trenching, the lode-channel has been shown to continue
over a thousand feet through the property. Ior the
most part the lode seems to be parallel with the slates,
but in one instance, at least, I noticed thet it crossed
them at an angle of 10°. As a rule, I believe it to run
with the bedding planes of the country, but whether it
does so or not, does not matter so long as it is metalli-
ferous. I found three levels driven on the lode.

No. 0 is an upper drive 70 feet on its course, going
south., Just inside the entrance on the east side a 9-inch
vein of galena goes off into the country.  On the footwall
is a good two-inch vein of metal, and good ore, also, on
the hanging-wall, goes underfoot. The end of drive
carries two feet of lode material with 4 inches of clean
ore. The lode-channel here is filled with curly slate,
and the footwall is better defined than the hanging-wall.
The drive is certainly following the ore, but it may
very well be leaving some behind on the hanging-wall
side. Further back in the level the hanging-wall is much
more to the west, and carries ore. W hen the drive is a
little more advanced, a crosscut west ought to be put in
to prove the width of the ore-channel. The end is now
only 20 feet from surface, but where the lode has been
trenched 430 feet south of this, 150 feet of backs can be
obtained.

No. 1 is the tunnel below the preceding, and, at 70 feet
in, cut the western wall of the lode formation. At this
point there is a 7-inch seam of carbonate of iron and
galena : on the footwall side is a dig of 4-inch pug,
assaying 5 per cent. lead, 194 ozs. silver, 10 dwts. gold.
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The tunnel was continued through slate 40 feet further
in. Behind the end is a vein of galena crossing the
country, and this part of the tunnel is seamed and patched
with carbonate of iron and silver-lead ove. Lighteen
feet east of the footwall is another dig, the intervening
conntry being lode-slate, with some galena and carbonate
of iron, not reported as lode, although mineralised. I
noticed that the slate all through the tunnel is traversed
by small leaders of galena. North and south drives have
been put in from the tunmel : the principal level is the
south one. It had been driven 116 feet on a good lode.
At 35 feet a rise was put up 51 feet, and the ground thus
wpened up has been stoped, yielding good ore. In the
end of the level are ten inches of solid galena ; the width
of the lode here is 3 ft. ¢ in. The country-rock
east of the drive also shows good ore.  Below the rise a
winze connects with the level underneath. At 76 feet
from the flat sheet a branch vein goes off a little south-
east, earrying good galena seams, and forming passable
eoncentrating stuff.  This branch is really part and
parcel of the lode, which may be described as 11 feet
wide, containing small veins in all directions, after the
manner of a stockwork. Since my visit, Mr. W. B.
Cocker, the legal manager, tells me that at 119 feet in
this level a crosscut has been driven 106 feet, intersect-
ing first at 24 feet, a vein of galena, assaying 80 per cent.
lead, and 110 ozs. silver, proving the lode formation to
be 39 feet wide; and at 100 feet, intersecting No. 3
lode, which sampled 73 per cent. lead, 51 ozs. silver, and
70 per cent. lead, and 144 ozs. silver. At 135 feet in the
level, a second rise has been put up recently (42 feet)
to level No. 0, and passed through a good body of high-
grade galena. A winze 34 feet south of flat sheet also
passed through good ore 2 ft. 6 in. wide.

The north drive from this tunnel carried only a little
ore for half a chain in length. The lode .dies away or
rather deteriorates towards the north end, where 1t is
represented by seams of carbonate of iron and the dig.
The drive had better be continued further north to come
over where the lower tunnel intersects the lode.

In going up from this level to No. 0, some seams of
galena are seen in the side of the track, which have not
been cut in any of the tunnels. They pass down outside
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the entrance to where the concentrating stuff' is being
put.

A hundred feet below the preceding is the No. 2
tunnel, which has been driven east across slates dipping
west, In the slates are laminae and bunches of quartz.
Before intersecting the lode at 238 feet, a few stringers
of ore were cut in the last 30 feet, The underlay of the
lode is about 1 in 6 to the W., and where it was cut the
ore-vein was 7 inches wide. After cutting it, the tunnel
was continued about 14 feet further through slate much
seamed with quartz, and a listle splashed with galena.
These seams, 1 the end, are perhaps a couple of feet wide
in the aggregate. The north drive on lode is 35 feet
long. In this direction the lode thins out to two inches
on the footwall. The lode-channel, however, is five feet
wide with a dig on the hanging-wall, and is filled with
lode-slate and flat vems of quartz, carrying fine pyrites.
Water is flowing down footwall. Where the lode was
cut, no wall was showing. The south drive was 130 feet
in length, and some nice fine-grained galena showed under-
foot, at its entrance. At frst the lode runs with the
country, and then seems to cross it. At 81 feet in this
drive is a rise to No. 1 level, and Mr. Cocker informs
‘me stopes are now opened out from the rise, both north
and south. Along the drive there is a good deal of
quartz on the footwall side, and the walls are not at all
well defined.  In the end the channel is six feet wide,
and the dig still continues on the hanging-wall. No foot-
wall noticeable. Four to six inches of solid fine-grained
ore, and veins of ore 2 to 3 inches wide through the rest
of the slate, with the usual secams of carbonate of iron.
This end is improving rapidly. I am told that the ore
has since widened out to 2 feet of firsts, and 3 feet of
seconds. DBehind the end I observed a vein of copper
ore going out east as a spur, also spurs of galena running
into the country. I think a crosscut is needed here to
prove the country on the east side of the lode.

A 320-feet tunnel is to be started directly. I am
indebted to Mr. Cocker for the following figures, which
cover a period of ten months to the 31st October last.

The output has been 400 tons of galena (firsts)
= 8113 bags, of which 5113 bags have heen sold, realis-
ing £3271 14s. 8d. net at Pieman Bridge station, and
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650 tons concentrating ore. The average price realised
at Pieman station has been between £12 and £13 per
ton.

The mining manager estimates that the ground
between No. 2 level and surface is worth 2300 tons first-
class ore, which, at £12 per ton, would be worth
£28,000 ; and he further calculates that 10,000 tons of
dressed ore (also worth £12 per ton) ought to be
obtained from concentrating material contained in the
same block of lode. The estimate may come out all
right, as it has no doubt been made as carefully as
possible, but it iz more useful as giving some general
idea than as a precise calculation of fixed quantities,
which I consider cannot be made yet.

The company will have, in the near future, to consider
the question of concentration. The present system of
shipping firsts only, a necessity, perhaps, in the early
stages of most mines, cannot be continued indefinitely
without prejudicing the prospects of the mine, and
eventually imperilling its existence. The prospects of
this mine are so encouraging, and its success of such
importance to the district as a whole, that it is to be:
hoped wise counsels will prevail. By the time the tram--
way is nearly ready, the drives will have been extended
further, and the ground between the levels blocked out
by rises and winzes, and then the construction of a small
dressing mill must be taken into careful consideration.

The sale assays of North Farrell ore are given
herewith :—
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[ Assay. Prices, Realisation
1899, | Weight. at
Pieman.
Silver. Leud. Lead. Silver.
| | Tons. ewt. qrs. lbs, | ozs. dwts. [Per cent., £ s d. 5. d. £ s d
3 5 0 3 55 1 544 1515 0 2 2 24 18 11
20 19 0 14 70 10 634 17 1 3 2 38 22519 3
12 7 3 3 65 0 66 16 10 0 2 3 178 10 7
3 5 0 0 60 0 | 063 16 0 0 2 3 40 13 2
39 12 2 2 71 4] 62 16 10 0 2 37 | 505 2 6
14 10 0 23 | 74 0 | 64 16 15 0 2 95 | 196 18 5
38 4 3 16 54 0 51 17 7 6 2 4 359 1 3
33 1 0 9 64 0 62 7 e 419 5 4
W o8 1] 8 o e [§7126 1 2 4}l 0
19 1 3 6 73 0 73 §1307 5 7
24 1 3 21| 67 o | 6 |75 0| 2 4dlg g g
Nov. 8 iviiniiniiniinss| 8¢ 4 4 0 0 64 0 56 ( s 51 5 6
116 5 14 2 24 66 0 67 17 10 0 2 b5} 82 11 2
590 » |20 6 1 o 6 o | 61 |$ Ul 387 510
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From this it will be seen that the average ratio of
silver to lead is 1 oz. to 1 per cent. The ratio of 1 or
1407z, may be taken as the average for the field, notwith-
standing special assays of some of the ore from Mount
Farrell and Central I"arrell mines have given a higher
figure.

Mount Farrell Mine.

This property comprises three sections, 2410, 2409-
‘93M, 80 acres each, and 3261-93x, 75 acres, Josiah
Innes, manager. The sections are just above the town-
ship, and in a good position for adit driving. The mine
was started last year on the discovery of a lode cut in
some surface trenches, where small quantities of galena
were found in oxidised slate.

A tunnel has been driven below this outerop, and the
first metal was cut at 105 feet in. Splashes of galena
occurred all through the rock for 15 feet, running hori-
zontally with a 3-inch seam of carbonate of iron. This
seam looks as if it might be a continuation of the lode
on the North Farrell. I shall return to this question
later.

The first drive on the lode is 53 feet north and 13 feet
south  The north drive follows a splendid footwall, the
best seen in the district, carrying a pug lode with it, and
about 12 inches good galena at one place. This ought
to be risen upon. After driving through this bunch, the
lode contracts and the metal dies out. In the end of the
drive there is pug on hoth walls, carrying a little dis-
seminated galena. A south drive has been put in for
15 feet in slate along the footwall. The pug in the end
carries a few specks of ore. The strike of the lode at
the beginning of the drive north appears to be different
from that of the slate, but afterwards becomes parallel.
In the tunnel, 7 feet behind the intersection, there is a
soft dig, but no metal, though there is a little galena in
the slate all through.

At 182 feet a little ore was struck in the sole of the
tunnel, and close to here a small boxful of ore was taken
from a seam. This showed some fahl ore. At the time
this was thought to be the hanging-wall of the lode, and
for 15 feet eastwards the slate 1s more or less mineralised.
At 197 feet a drive N, was put in 101 feet, and another
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one S. 15 feet. Good ore was met with in a bunch in
the sole of the north drive. The quality left nothing to
be desired. Samples assayed by Mr. Latta returued—

Lead, 516 per cent.; silver, 208 ozs. 3 dwt. per ton.
, 712 ’ " 98 ozs. 4 dwt.

and by Mr. Allom—
Lead, 738 per cent.; silver, 165 ozs. 9 dwts.; gold, a trace.

”

Unfortunately the drive went through it, and a 7-feet
hole sunk on it proved it to be only a bunch. The end
of the drive is in tight eurly slate, showing a good deal
of quartz, and a little way back some mineral is visible
in theroof. At surface, 80 feet above the ore-bunch, I
saw a soft dig in the trench corresponding with the lode-
wall below. [ should certainly say that the drive is on
the track of the lode,in spite of the absence of vein-
stuff. The clean wall which is carried through on the
east side of drive continues without a hreak. At the
surface this lode has been trenched to the north
boundary, where it was 8 feet wide, with a little galena
and some bands of carbonate of iron. The trenches
seem to establish the continuity of the line as far as the
north boundary, and some trenches on the North Farrell
section show a prolongation of the same country, and it
may be that the two lodes are identical, as they are
claimed to be, though, on the ground, it looked to me as
if the Farrell were east of the North Farrell lode. In
this belt, where the deposition of ore has largely
followed the lines of bedding, I do not attach much
importance to the identification of one lode with another
in adjoining sections. The channels will not be con-
tinuous, but will give ont and re-appear on different
parallels, and this necessitates a good deal of cross-
cutting and driving in the way of exploration. The
Mount Farrell Company has been unfortunate in not
coming across a good run of ore, but need not despair, as
such runs may be met with in any part of the section,
and at any depth.

A lower tunnel was being started to intersect the lode
180 feet below the surface trench. This has since been
driven for 92 feet, but a bed of hard quartzite or grey-
wacke being encountered at 59 feet, and continuing, the
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adit was stopped, and another one begun 70 feet below
the upper tunnel. It has now been driven 160 feet, and
has passed through beds of talcose and graphitic slate,
with-carbonate of iron, galena, copper, and iron pyrites.
It is expected to cut the lode in 330 feet, and then a
drive of 80 feet north will bring it below No. 1 adit.

Ten chains from the S.W. corner of the same section
(2409) is a large white quartz reef about 40 feet wide,
which projects boldly some 30 feet from the surface. It
carries a little iron pyrites, and the country should be
cut into on each side to see whether any mineral is
associated with the quartz. The metals most likely to
occur in it are galena and copper. This reef might be
intersected in depth by continuing the present tunnel
between two and three hundred feet further; but there
is hardly sufficient inducement for this in view of the
reef being barren at surface. A shorter adit could be
put into it at a much shallower depth, about 40 feet.
The Farrell Company deserves credit for sticking to its
mine after the initial disappointment might well have led
to a despairing policy.

Mr. J. L. Foley, the legal manager, has kindly sup-
plied me with the following list of assays of ore from thig
mine, The normal silver ratio 1s 12—1% oz. to the unit
of lead. The higher rates of silver are exceptional, and
only show that some variability exists.



Date. By Whom Made. Deseription. Silver. Lead, | Copper. Suﬁ’(}.’lc
| |
1599. oz.  dwt. ‘Per cent., Per cent. i
Moy 18 ccuusesssnesans Mr. G. J. Latta Fahl ore and galena ......| 41 3 447 28 |
5 ! n s g Fine-grained galena ...... 98 4 i 712 :
§ asievsevesein 5 3 .| Coarse-grained galena ...| 208 2 l 516
G asesssupegesens 4 G eseeRsseE Pug sisviessiisvsovisuiivossie 37 9 ' 237 “
. [ ——— % gy ssasesaes Galena ccumvissavivinisensis 88 18 42 s
JUNR20 sisivanessonses] T A ATIOM vonssssavsinse g5 esvessessivessssaseassns 165 9 738 Trace 1
L7 R Dapto Smelting Works... sy ssemETeROmeEseEER e 158 0 71 13 dwt. 1
Sept. 20 eeen vevvnnnns Mr. G. J. Latta ............ Fine-grained gulena ...... 99 12 634 o i
T Y, s 5 PO T Coarse-grained galena 78 16 67'8 .
—— 5 5 s PUE scvsieisnsniaminis 69 12 | 372 2

LG1
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Eleven bags of ore were picked from the material
obtained in the course of sinking shaft to a depth of 62
feet about 1000 feet north of No. 1 adit, and about 500
feet from northern boundary. A drive N., was opened
out from this shaft. At times this drive contained as
much as from two to four feet of concentrated ore mixed
with bunches of firsts. Short crosscuts were put in E.
and W. from the drive through slate and schist country,
with veinlets of galena and some pug. The Govern-
ment Analyst’s assay of the ore is 82 per cent. lead,
70 ozs. 11 dwts. 4 grs. silver.

Farrell Mackintosh.

This is west of the North Farrell, Section 3262, and
comprises 80 acres, 2935-93m, in the name of J. T.
Smith. No work was going on here at the time of my
visit, and I believe nothing has been observed beyond
disseminations of galena, but if the galena lode of the
adjoining Mackintosh property continues, it will come
into this block from the north. IProspecting is neces-
sary here,

Central Farrell Mine.

Section 4817-93m, 80 acres, north of and adjoining
the North Murchison. T. A. Petrie, Manager.

The slate country is well developed in this section,
and the lode, where trenched at surface, is of a highly
encouraging nature. The lode channel in the trench 1s
a band of broken slate, 5 feet wide, twisted with quartz
and carbonate of iron, and carrying a vein of bright
medium to fine-grained galena, 2 to 3 inches wide, lying
on a good slate footwall. Lode and country slate dip
W., and have an identical strike. Wherever lenticles
and nests of quartz occur, I notice that the slates become
twisted, evidently a local mechanical deformation. This
lode has been supposed to be the same as the North
Farrell lode, but this is manifestly impossible, it Iying
very much further east than that lode. The North
Farrell lode is very violently treated, if it is twisted to
correspond with all the lodes, which, on this field, are
claimed to be its continuation,

Since my visit, Mr. E. Gaunt, the Legal Manager,
informs me that the tunnel is now 220 feet in, and at 144
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feet a lode (No. 1) has been cut, and driven north upon
for 148 feet. The main lode is supposed to be still
ahead. According to information received from the
company, the metal in the No. 1 lode assayed 407 ozs.
silver, 64% per cent. lead. W hen first cut, the lode was
20 inches wide, but is now broken up into milling ore.
There are 100 feet ot backs over this tunnel, which will
give additional 80 feet in another 100 feet of driving :
and over 500 feet could be obtained, if necessary. The
silver contents of the lode arve very irregular. A small
vein of galena, which was cut at 100 feet, and which
seems to belong to the same lode, or is a parallel shoot,
assayed 60 per ceunt. lead, and 90 ozs. silver. The
samples reported from the surface outerop above alluded
to, assayed 339 ozs. silver, 79 per cent. lead ; 266 ozs.
silver, 67 per cent. lead. A picce taken by Mr. Jas.
Harrison, Inspector of Mines, was assayed in Zechan,
and yielded 100 ozs. silver, 70 per cent. lead ; and a
sample selected by myself, and assayed by the Govern-
ment Analyst, returned 184 ozs. 11 dwts. 8 grs. silver, and
70 per cent. lead. These contents are highly en-
couraging. The width of the lode may be expected to
vary irom time to time, as there seems to be a tendency
for the ore to make in parallel bands, but a few bands
of high-grade ore would make a payable lode. The
Farrell mountain offers excellent facilities for tunnelling,
and this sort of exploration, on an extensive scale, 1s
commendable, for crosscut tunnels must cut the tracks
of the numerous parallel lodes known to exist. They
may also interzect lodes which remain unsuspected,
concealed below a heavy overburden of soil and con-
glomerate detritus, Therounded pebbles in the detritus
might lead to the idea that the superficial covering is a
wash, but the stones are, in reality, those released from
the conglomerate which caps the mountain.

North Murclison Mine.

Section 3390-93M, 79 acres, south of the Central
Farrell, in the name of W. S. Southwell  Mr.
Thornton, Manager.

Four men were employed here driving a tunnel east,
across grit (greywacke) to intersect a galena lode at a
depth of 70 to 80 feet. These backs will increase as

XI
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the lode is driven upon N.and S. The tunnel was 55
feet in, and expected to cut the lode in another 80 feet.
Eighty feet higher on the hillside the lode formation
has been exposed, measuring 6 feet wide, and carrying
pug on both walls, between which is lode-slate, seamed
with carbonate of iron, and charged with disseminated
galena and iron pyrites. I saw a 2-inch vein of galena
in this slate. The lode-channel underlies W. with the
country. The same lode is exposed in the creek a little
further south  East of the slate i1s a 9-feet band of grit,
which is succeeded further E. by slate again. The long:
trench, extended up the hill, traverses slate all along its
course, and has not intersected any fresh lodes. This
trench was intended to pick up the main lode of the
Murchison River, M.A., but has not been driven quite
far enough for that purpose. The North Murchison
lode, lower down, is evidently a parallel one. Some 400
feet further north, at contact of slate with greywacke,
trenching shows country-rock impregnated with pyrite
and a little galena.

Murchison River Mine.

Section  3263-93M, 60 acres, Maurice Callaghan,
Manager.

This is about a mile from the township. south of and
adjoining the North Murchison. A north and south
lode runs through the centre of the section, bearing
N. 5° E. In parts of its dip it is a contact lode, sitnate
between slate on the cast, and greywacke on the west.
W here 1t has been cut into at surface, it is about 9 feet
wide, with a good guartz outerop, containing pyrite,
arsenopyrite, galena, and blende, and forming a very
kindly-looking gossan cap. At surface, a trench up the
hill discloses the succession of strata, as follows from
W. to E.:—(1) coarse hard quartz grit in the western
part of the property, and up to the western wall of the
lode ; (2) lode; (3) green quartz schist (containing
grains of quartz) for 60 feet; this cairies a little
galena ; (4) slate for 100 feet; (5) schist up to the
east boundary. This is green with chlorite, carrying
disintegrated grains of quartz, pressed and elongated in
the direction of the laminaz of the schist.

An upper adit has been driven for 294 feet, a little
south of east, cutting the lode at 76 feet in, with 56 feet
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of backs; and a bottom adit for 270 feet, a hundred
feet lower down. The backs increase going north.
The top tunnel first goes 40 feet through decomposed,
but somewhat hard, gossanous material, then into
mottled quartz grit. At 76 feei from entrance, the
hanging-wall of the lode was met wwith, dipping W.,
with the country strata at an angle of 70°. The first
16 feet of the lode consists of reef quartz, with galena
and pyrites in veins, strings, and pockets. For another
6 feet the lode carries galena, and widens out to 9 feet
in the sole. No footwall is noticeabie ; the lode forma-
tion fades away into the slate. Levels have been driven
on the lode N. and 8. The south drive is only 12 feet
in ; and the lode carries fair galena the full width of
the drive, with a good deal of pyrites, and much
carbonate of iron. The galena in the sole is very clean.
It is a good strong lode, but the drive has not much
backs, and consequently was stopped. The intention is
to drive the lower level. The north drive is in 107 feet,
with at first a mixed galena, blende, and pyrites lode,
the full width of the level. There is some very solid
cubical galena here. The slate wall is well seen on the
east side of drive, veined with iron pyrites. After
going north, however, for 70 feet, the country bends
round a little, and we get slate on both sides of the
level. The lode track is visible in the roof for a little
distance, but is then lost. The slate in the end is clean,
nice looking, with splashes of galena, and charged with
iron pyrites. Pug and broken slate, about a foot wide,
hug the footwall on the east. At 90 feet in this level a
crosscut has been driven W. for 20 feet through slate,
up to the contact with the quartz grit (greywacke), and
full into the latter for about 3 feet. No galena, or sign
of a lode, is seen at the contact. This crosscut has been
a judicious piece of work., Opposite to it is a crosscut
E. 20 feet through country slate, a good deal mineralised,
charged with iron pyrites, carbonate of iron, and a little
galena here and there. The lode is evidently not in
this crosscut. Both of them are of great use, as they
enable us to affirm with some confidence that the main
drive is still on the track of the lode. At the sur-
face, too, 160 feet north of this, there is a blow of
gossan.
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At 117 feet from entrance in the main tunuel, which
still traverses slate, a lode slate formation 18 inches wide
(at top) was cut, consisting of puggy, broken slate, with
slugs of cubical galena, and copper pyrites. A drive
south was put in on this for 25 feet, but the galena died
out, and the end is now in clean slate, with a solitary slug
of galena on the hanging wall.

At 225 feet from entrance the tunnel eat a one-inch
vein of galena, and they drove 24 feet south onit. A
quartz-veined lode slate formation, 16 inches wide, with
disseminated galena, was carried by the drive, and some
solid bunches were reported. This is in the slate country,
but the end of the tunnel, 6 feet further, is in grey schist.

A lower tunnel has been driven 140 feet further N.
than the upper tunnel, and 100 feet lower down. It
begins in slate, which lies W. of the grit. At 96 feet a
Tode slate formation 8 or 9 feet wide was eut and driven
upon N. for 10 feet, with a one-inch veiu of carbonate of
iron and galena on the hanging wall. Ou the footwall is
puggy slate; the centre consists of slate, carrying iron
pyrites. Twenty feet further, in the main adit, the slate
country is succeeded by quartzite for 15 feet, and then the
rock becomes slate again.  This gives way to about 70
feet of quartz grit, replaced to the L. by slate. At 238
feet from the mouth a drive north has goue in upon a
caleulated line of lode expected to come under the end of
the south drive in the level above where the good galena
is showing. The drive follows a small seam of lime in the
slate. At 280 feet the adit cuts through a small pug
formation, with splashes of galena and seams of baryta in
slate. The slate is twisted. The pug forms rhe footwall
of a metamorphic slate formation 7 feet wide, containing
large splashes of galena aund blende. This might be
worth while proving.

A few hundred tons of ore are stacked at surface. The
firsts are good looking ; the seconds contain a good deal
of zine blende. Copper pyrites, too, is an ingredient,

Twenty men have been employed at this mine, but at
the time of my visit the number had been reduced to
three, engaged in sampling ore. All driving had been
stopped till a bulk shipment of 20 tons had been made,
and the results shown to justify re-starting on a larger
scale. The assays are 60 and 70 oz. silver to 70 per cent.
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lead. A sample which I took from the upper level was
assayed by Mr. W. F. Ward, the Government Analyst,
and returned 105 oz. 10 dwt. 6 grs. silver per ton, and 85
per cent. lead  The track to the township is excessively
soft and muddy, much cut up by horses. It has had some
patehing in extra bad places, but will need a good deal
more before it is fit for trathc. In its present state it will
take over 45s. per ton to pack the ore out to the Pieman,
but since my visit 1 understand it has been repaired by
the Government.

The mixture of metals in this mine forms a drawback,
but the drives show that a good deal of’ these ean be got
clean and separately, and it is probable that in depth one
or the other will predominate. 'I'he mine will be subject
to the usnal conditions of deposits on this field, but it is
well worth serious prospecting. ‘T'he ore deposit in the
upper level requires proving in depth. The sooner work
is resumed on this encouraging property the better.

South Murchison.

Section 4950-93m, 73 acres, in the name of H. Kelly,
adjoins the Murchison River property on the south, and is
in a good position for prospecting. Just before I left the
district, they started to trench on a north and south lode
near the northern boundary. The lodes from the north
will, no doubt, traverse the section.

Muackintosh Mine.

Sections 3222-93m (79 acres), 3223, 3221-93m (80
acres each), north of and adjoining the North Farrell and
Mackintosh-Farrell, Wm. Tresize, Manager. These
three sections are in a north and south line on the rising
ground between Innes’ track and the mountain. On the
southern section a main adit is being driven across black and
grey twisted slates, with a view of catting the North Farrell
lode in about 300 feet of driving, It was in 34 feet when
I was there. About six feet of overburden rests on the
slates above the tunnel capping at entrance. Some canary
copper ore was cut in a bunch at the approach. The level
is estimated to have 90 feet backs when the lode is inter-
sected, and these will inerease going north and south, A
surface trench, higher up the hill, ahead of the adit,
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discloses a little galena, with quartz, in the laminations of
the slates, much broken here. This point will be reacked
after driving about 90 feet. The ore is disseminated
rather than clean. A galena lode has been costeaned
further up the slope, showing a black lode formation, 10
feet wide, of slate, pug, and quartz, with a little galena
and copper. It carries a good deal of bunchy quartz.
It is here a couple of hundred feet from the south
boundary-line, and has been traced 32 chains north.
This goes into the centre section, but has not yet been
picked up in the northern block. As concentrating ore,
it has been cut in a trench further north on the centre
section, and some of the clean galena assayed G4 per
cent. lead, and 72 ozs. silver per ton. A couple of feet of
what may be described as poor concentrating ore are
exposed in a cutting south of the french, with an equal
width of slate, 1mpleg1mted with some gal(,na A little
pile of nice drese;mg—me is stacked outside. There are
veins of mineral all up the creek. A tunmuel would cut
this Jode in 200 feet of driving, with 65 feet backs, bat
work has been stopped here, and transferred to the
southern section. There is some uncertainty as to the
lode being the eontinuation of the North Farrell, but the
opinion on the ground is that the two are identical. 1
had no time to verify this.

About 60 feet W, of this line is a copper lode, in a belt
of grey talcose schist, which is about 200 feet wide, and
bounded 15. and W. by slate. This schist is the channel
for the copper ore. The copper has not been traced
beyond the centre section. This lode is about 30 chains
W. of the Metropolitan line. The schist is said to go N.,
right through to Pearce’s. 1t carries copper pyrites and
sulphate, associated with quartz, Its bearing is about N.
5% K., and its dip W. A shaft has been sunk on the
lode. At bottom of same the groand is poor, charged
with carbonate of iron and splashes of copper ore. This
shaft is on the footwall of the lode, which underlies 8 feet
to the W.in the 40 feet sunk. A few fathoms further
W., another quartz outerop oceurs in the creek, also with
copper pyrites and sulphate. The same is cut further
north, where it has been uncovered to a width of 14 feet,
and consists of fissile quartz, showing a little copper
pyrites.  Further west is another band of quartz and iron
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pyrites, but with no copper visible. A specimen of the
copper pyrites, assayed Dby the Government Analyst,
returned 155 per cent. copper, with traces of gold and
silver ; and a sample from the galena lode assayed 65 per
cent. lead, 39 vzs. 17 dwts. silver per ton.

The proper course would be to drive a long tunnel to
the shaft, intersecting the different lodes outeropping in
this belt of schist. The tunnel would, however, have to
be over 400 feet in length, and such a task is probably
beyond the resources of the present owners. The nature
of the ore is attractive—very clean copper pyrites,
associated with quartz, »nd hardly any iron pyrites. The
property mneeds development, and has fair chances of
huproving into sowething valuable. At present, it is
being prospected by two men and the manager. Without
the infusion of a little more vigour and ecapital, the under-
taking is bound to remain stationary. The property
occuples an important position in the northern part of this
field, and deserves iore serious attention than it has
hitherto received.

Metropolitan.

Section 4860-93m, 80 acres, in the name of C. P.
Smith. Work has been abandoned here. 1 found a
tunnel driven I 16° 8., near the northern boundary, for
about 30 feet, in a light-coloured talcose schist, right under
the precipitous western face of the N. end of Mt. Farrell.
Just behind the end the tunnel enters conglomerate.
The conglomerate is silurian, and has no connection with
the youuger conglomerate capping of the mountain, of
which huge boulders lie over the’ tunnel higher up the
bill. The schist is sometimes silicified with white gnartz,
and contains a few splashes of copper and iron pyrites, I
could see no sign of a lode. A few specks of galena have
been found. This tunnel is on the east side of the Barn
Bloff track. Westwards from the track, the nsual kindly
black slates begin, and run down, right across the river,
for a width of 20 or 30 chains. These slates require
prospecting. There is not much inducement to continue
the tunnel. Better results would probably be attained by
costeaning across the belt of slate, with a view of locating
some of the lodes, which, in all likelihood, are enclosed in
it.  The slates here ran N, 35% E.
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Osborne Copper Blocks.

Sections on the Murchison River, 3 miles south-east
from Farrell township, 4440-1-2-3-4, 80 acres each.
The Melbourne syndicate, represented by Mr. J. P.
Madden, is prospecting here. (eo. Farris, the prospector
who discovered copper on the blocks in 1898, was at work
at one of the shows near the cage over the Murchisou, in
Section 4442, The river here flows in a gorge between
the Farrell and Murehison mountains. On the Farrell
side of the river, north of the cage, there is a cupriferous
formation of greenish slaty schists, which cross the river-
bed, and coutain splashes ot copper amd iron pyrites.  On
the Mount Murchison side, 100 feet above the river-bed,
a short tunnel is being driven into the same country,
besprinkled with copper and iron pyrites, under an
outerop of hematite and magnetite showing the same
minerals. A sample of fair-looking copper ore, which I
took from here, was assayed by the Government Analyst,
and returned 1'8 per cent. copper, 1 oz, 9 dwts. 9 grs, silver
per fon, 8 dwts. 4 grs. gold per tou; this result is
distinetly promising.  Work should be persevered with,
and systematic sampling adhered to. 50 feet further np
the hill to the W ., a trench has been cut, disclosing dark
chloritie schist, mineralised and associated with reddish
quartz-porphyry, similar to that of' the Red Hills. This is
not the only place here where iron ore 1s exposed. I was
told that outerops of bematite are to be seen further north
on the east slope of Farrell, and further south also, on the
east side of Mount Murchison, [ was shown some
copper ore in chloritic quartz-porphyry from Section
3340-93m (James Spencer), about two miles to the S.W
from which it would appear that the zone is of at least
that width. At the Murchison cage is a bluff’ of coarse
reddish quartz-porphyry, deseending to the river on its
eastern side, Further south, nearly half a mile up the
river, on Section 4441, is a galena lode running N.W.,
rather badly exposed at the water edge. It is in the red
quartz-porphyry eountry, and, as no work had been done
on it, and 1t was partly concealed by the river, I could not
ascertain its width, but it seemed a foot or two wide.
Arsenical pyrites and a little cubical galena were the
minerals observed. The veinstone is quartz, and of an
appearance which suggests that it may be gold-bearing.
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This lode should be opened upon higher up the Farrell
slope.

On the southern lease, No. 4440, 15 Harris’s copper
show, on the eastern side of the Murchison river, in
massive chloritic quartz-felsite of green and reddish m[om‘.
impregnated with iron and copper pyrites. This belt is
the same as that in which the hematite occurrs near the
cage farther north,  Very little work has been done in
the way of exploration yet; but the country-rock and
the associated minerals are those of the great copper-
hearing belt extending southwards through Jukes and
Darwin, and the possibilities are those of a large copper
field. Itisa (‘ou])le of miles east of the Red Hill line,
but the inter vmnnu conntry is of the same «Iewnph(m
which makes this I;e!r one of great width. There is only
a footpath leading to Harris' show, awd prospecting
work s cmmequeutiy attended  with  difficulties,
The sections  require systematic exploration, and
will absorb any amount of outlay of that kind,
as the copper ore is scattered over wide areas of the
country-rock, and the localities where it is more or less
concentrated have yet to be hunted up and opened ont.
As a coppm' field it is the counterpart of those which I
have described further sonth on the same range. From
the enrlenoeq presented to me at different times daring wy

visit to the West Coast, and in spite of indications which

at first sight are not altogether favonrable, I have
gradually formed the opinion that this copper zone is
destined to be of the highest importauce to the Colony;
but time, eapital, and careful attention to the gevlogical
relations of the rocks and ore deposits will be founil
necessary factors of successtul work.

From the above, it will be seen that the mineral district
of Mount Farrell is roughly susceptible of two divibimi-:, )
galena and a copper ore field. The galena deposits give
it its immediate value, the copper a pl'o‘spectlw one, The
slates in which the galena lodes run are of a most
favourable character, and the configuration of the ground
is well adapted to easy and economical working. The
width of the slate belr, as far as proved, is only two or
three hundred feet, but there is reason to believe that
bands of slate occar again a little further west, under the
button-grass.  The slate erosses the Murchison in a
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southerly direction, and its northern extension ought to he
prospected. A good extension in either direction would
greatly enhance the possibilities of the field. In the
nature of things, the field being thus limited, it eannot
attain the magnitude of Zeehan as a silver-lead producer,
but the fact of a good lead district existing midway
between Zeehan and Burnie is in itself important, and
every: new mineral centre is of distinet advantage to the
Colony as a whole. Ouly one mine of any importance, so
far, has been opened up; but I bhelieve exploratory work
on the other sections will probably result in equally good
discoveries. The country is of a highly prowmising nature.
The lodes do not appear to be in the form of a few main
fissures, but oceur rather as numerous fractures and
infiltrations between the slates, and this fact makes it in
the highest degree uniikely that the deposition of galena
is confined to one spot

As regards the copper ore in the quartz-porphyry area,
it will take time to prospect the field and develop the ex-
posures. Every reported success at Red Hills, Jukes, and
Darwin, will re-act on this field, and stimulate work, If
the mining on those mountains attains success, as it
promises to do, the copper mining here will receive an
nmpetus.

Kershaw's Blocks.

1 left Mt. Farrell on the 13th June, and proceeded to
the Pieman, crossing along the track north of the river.
Greywacke and quartz-keratophyre are the rocks ecut
through by this track. I passed by the old Langdon
P.A. Mine, the tunnel entrance of which was padlocked.
The mine seems to be in keratophyre. Further W, is the
Cutty Sark. There is no lode in this mine (C. Sark),
but the iron and copper pyrites are disseminated through
a dark-green, massive quartz-chloritic rock. The useful
mineral is not abundant enough to be payable where the
rock has been worked. Though the mine has been
abandoned, it may yet be taken up again some day, if
payable spots are discovered in it. I could not satisfy
myself whether this rock had any connection with the
quartz-keratophyve, or not : it is certainly in juxta-position.
At the Pieman erossing the same rock 1s seen under the
bridge; also on the north side of the river, where Mr.
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tlodge has found some good copper pyrites. lm-
mediately to the west of this exposure is quartz-kerato-
phyre, w ell seen in the railway cutting south of the bridge.
This appears to be on the strike of the soda-felsite. which
oceurs on Mt. Read.

A little north of the Pieman bridge [ climbed up to
Kershaw’s blocks, four seetions, 50 acres each, 3199, 3200,
3201, 3202, which occupy the top of a lofty hill, west of
the railwa}j, about 1400 feet above sea-level. The centre
peg of the four sections is fairly on the top of the hill
About 150 feet below the erown of the hill a trench has
been cut in somewhat caleareous schistose rock, impreg-
nated with iron pyrites. Higher up a 7-feet cut shows
this pyrite yuite solid, and on the hill-crest a hole has
disclosed the same dense pyrites in the same grey schist.
Ou the S.W. section the same formation extends on the
southern peak. The outerop of this ore-body forms a
crust of iron oxide. Fifty feet below the trench, a tunnel
is being driven N.W. in the schist, which has been
strongly mineralised the last 25 feet. The schist planes
bear N.20° W_ and the dip is to the N E. The ore-
body may be deseribed as a broad mass of caleareous
schist and pyrite, with quartz and a little copper pyrite;
if also contains a little galena, The present end of tunnel
has about 60 feet backs, which would increase to 200 feet
when under the crown of the hill, to be reached after
driving further 200 feet.

It is an exceptionally solid body of pyritic ore, but I do
not think the present works are anything like deep
enough to settle the question whether copper pyrites
makes in depth. At the same time, the present owners
are not in a position to ineur the outlay requisite for a
conclusive test. The deposit is of a magnitude which
cannot fail to command attention, but its econowmic value
has to be proved. It has, doubtless, been formed
metasomatically, and is, apparently, in the zone of the
pyritic deposits of Mt Read. There is no reason for not
mdulging in the hope that at some point or other the iron
may give place to copper pyrites.

On this journey }I was accompanied by Mr. James
Harrison, Inspector of Mines for the Western Division,
and I am also indebted to the mine managers on M.
Farrell, Messrs. Inues, Maurice Cdllaghan Tresize,
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Petrie, Thornton, ete., for assistance and information.
Mr, Con. Madden, of Mount Fearrell Hotel, and Mr.
Hodge, of the Pieman Hotel, also took much trouble in

guiding e to difficult spots. To all of these I wish te
return my thanks.

I have the honour to be,
Sir,
Your obedient Servant,
W, H. TWELVETREES,

Government Geologist.
W. H. WaLtace, Esyg.,

Secretary for Mines, Hobari.




REPORT ON THE BLYTHE RIVER IRON
ORE DEPOSIT.

=~ S

Glovernment Geologist's Office,
Launceston, 30th January, 1901,
BIR,

I have the honour to report that, according to your
mstructions, I visited the Blythe River property, near
Burnie, on the 15th June last, and again on the Yth and
10th of this month.. There is a large deposit of hema-
ite iron ore here, proposed to be worked by the Blythe
Biver Irvon Mines, Limited. Inthe interval between my
$wo visite, the property had been inspected by Mr. John
H. Darby, an iron expert from England, and the more
particular object of my last visit was to see the result of
the fest tunnels, which he had vecommended to be
driven,

At about 63 miles from the mouth of the Blythe
River, the stream cuts through a huge outerop of hema-
tite iron orve, which runs N. 27° E., and 8. 27° W, for an
observed distance of over a mile. To the north of the
river it extends 65 chaing, traversing Quiggin’s 78 and
73-acre sections, OO’Keefe’s 50-acre section, and
Quiggin’s 40 acres. South of the river it passes through
Quiggin’s 73 acres, Jones’ 20 acres, the company’s 12
acres into Atkinson’s land. [t is said to be traceable
stil]l further south. I noticed it strong and good at this
end of the line.

It will be convenient to divide my remarks into :—1.
The occurrence of the deposit. 2. The quality of the
ore. 3. lts probable quantity. 4. Its extraction.

1. GREOLOGICAL AND PHYSICAL OCCURRENCE.

The outerop runs up the hillside on either side in a
series of huge crags. At about 21 chains north of the
the river, and at the height of 600 feet above the stream,
it passes below a sheet of basalt, which caps the
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hill. Tt emerges from below this cap about 26 chaing
further north. The outerop is nearly perpendicular,
dipping at a high angle to the S.E. It is conformable,
both in strike and dip, with sedimentary rocks of the
Cambro-Silurian system. Its strike is slightly sinuous,
following the direction of the edges of the enclosing
beds. These beds are fissile sandstones, with interca-
lated slates.

The upper crag on the north side appears to be east
of the main line of outerop, and is probably part of a
paralled ore-bed, which has been trenched upon lower
down, and crosses the river 40 or 50 feet east of the
main outerop.

I should not be surprised if this eastern outerop is not
the continuation of the line upon which the upper
eastern siliceous crag is situate on the south side of the
river, unless the latter line is a separate one still
further east. At any, rate, there seems to be more than
one deposit of ore, separated by intervening country.
As we are dealing with a sedimentary deposit, and not a
lode, the intervening country cannot properly be des-
cribed as a horse.

The thickness of the bed, as shown by the width of the
outerop, varies in different parts, but it is greater on the
south side of the river than on the north. At about 1200
feet above the stream, at the base of the lowest crag, 4%
chains S.W. of river, the ore-bed measures 147 feet
across. The ore here is good hard hematite, but in the
crag there is a considerable quantity of siliceous matter.
At the top of the crag, 2% chains to the S. and 200 feet.
above the river, the ore has been exposed in a trench to-
a width of 4 chains, For half this distance there is good
ore, the rest is seamy, and, towards the west, is more
siliceous. Higher up is what is called “the purple crag,”
an immense projecting mass of solid ore. Here the ore
measures 114 feet in width, as far as I could measure,
but it evidently continues to the west, concealed below
overburden, getting siliceous also in that direction. The
crag itself is dense and crystalline, and the ore equal to
the best on the property, Thisis 9 chaing S.W. of
river. The ore has a peculiar lumpy structure, the
origin of which is rather doubtful, but { am inclined to-
think the most likely cause is that of meteoritic waters
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percolating through the ore, and dissolving away the
softer parts, leaving the hard ore in lumps. This ex-
planation is preferable to the supposition that shattering
has taken place.

Greater widths have been ascribed to the outerop of
the ore-bed on this side of the viver, but I think these
must have included the interval of iron-stained country
between the main outcrop and the paralled castern line
mentioned above. It is difficult to measure the exact
width in the absence of more and deeper trenches, and [
shall not be surprised if futurve work shows that my
measurements can be extended considerably.

At 8} chains N. of the river, and 280 feet above
river level, is the central tunmel, a crosscut tunnel
which has been driven right through the ore-bed
50 feet below its outerop. The latter is stony
to soft, and is rather a poor-looking part of the
line, between two large crags of ore, which project
from the surface of this side of the hill. The place
for the tunnel has been badly chosen. The ground is
too shallow, and if the crosscat had been begun further
north, increased backs would have been obtained. To.
get these backs now, the north drive in the tunnel would
have to be continued a couple of hundred feet, and
crosscuts then put in to prove the ore. The ore de-
posit in this tunnel measures 54 feet across, and is
bounded by sandstone strata on both sides. A drive
N. has heen put in along the W.side of the deposit
for 34 feet, and was then stopped. The ore cut through
in the tunnel is of inferior grade. Perhaps, 10 per cent.
is good ore, the rest is earthy and siliceous. Going
southwards from here the outerop strengthens, and at a
point on surface about 6 chains N. of the riverit
measures 81 feet wide,

As for the cap of basalt, the exact point where the
iron disappears beneath its edge is concealed by the
chocolate soil which has tended to fall down the slope ;
but, as far as I could see, the basalt rock comes in
between 20 and 21 chains N. of the river, and continues
northward, covering the ore outerop for a distance of 26
chains, and attaining a maximum thickness above the
ore of 120 feet thick. It is a Tertiary basalt, rich in
olivine, '
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At 47 chains N. of the river, and 650 feet above river
level, a few chains within the N. boundary of O'Keefe's
530 acres, is an old quarry, which has exposed hard iron
ore of splendid grade.

Six chains N, of this iz the upper tunnel outerop, a
fine mass of dense hematite. Trenches have been put in
on each side of this, defining the solid ore as 94 feet
ACrOSS.

A few chains further north, the outcrop has been
trenched upon, showing good dense iron cre, associated
with infiltrated silica. It measured here 108 feet across,
and appeaved to be bearing down the hill still further
north.

Mr. Darby's Tunnels—"To test the behaviowr of the
ore-body 1n two important parts of its course, M.
Darby recently recommended two tunnels to be driven,
one near the bridge over the Blythe River, and the
other 79 feet below one of the northern outcrops on
Quiggin’s 40 acres.  These points are situate 53 chains
from one another along the strike, and the vertical
difference between the two is 650 feet. They are,
consequently, fair tests of the continuity and uniformity
of the ore.

At the face on the northern bauk of the river, the ore-
body is 30 feet wide, bounded on the I by 40 feet of
decomposed sandstone and slate country.  Further I3, is
a jaspery ridge, and 80 feet of siliceous and brecciated
iron ore. Much of the latter ore is earthy and stony,
though some of it iz of fair quality, This I take to be
the eustern deposit.

Stacked at this face iz a large pile of good hematite,
free from visible silica.  This ore has been broken
from the outerop. At this place, opposite to and N. of
the bridge, a low adit tunnel has been driven into the
hill.  The result of the work has been to confirm the
opinion which [ expressed on my first visit, that this is
not the oxidised capping of a lode, and, consequently,
there is no reason to fear that it will make into sulphide
in depth. The ore-body is holding down with un-
diminished strength and quality. The level has been
driven 225 feet into the hill on the western or footwall
side of the ore-deposit, which latter has been tapped at
frequent intervals by crosscuts, The first crosseut I,
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was driven at 30 feet from mouth of tunnel for a
distance of 12 feet, the last 6 feet of which are in dense
solid ore, free from visible silica. The second ecrosscut,
at 45 feet, was driven E. 6 feet to the ore, and then
stopped. The third crosscut, at 66 feet, was driven L.
10 feet, 6 feet of which has been in ore of a somewhat
jaspery nature. The fourth crosscut, at 77 feet, has
been driven I for 17 feet, all in ore, hard and solid, the
best in the level. This ore is of splendid grade. The
fifth crosscut, at 142 feet, has cut into good ore for 6
feet, though not quite so good as in the 77 feet crosseut.
At 167 feet, the sixth crosseut has been driven 19, 25
feet 6 inches in ore, some of which is good and solid,
though rather patchy in places, and in the end of cross-
cut having a hackly fracture, which points to the
development of silica. At 189 feet the ore has been cut
into for a foot on the E.side of the level, and is of
excellent grade, hard and solid. At 199 feet the ore has
also been exposed by a cut into the side of level. Its
grade is first-class, though it is slightly siliceous on the
western wall. Just behind the end of tunnel, at 225
feet, the seventh crosscut was being driven E. wholly in
ore (for 13 feet). The ore is good, pure-looking stuff,
mostly lumpy, and with a short fracture. Some of it is
rather fine, and would have to be cautiously mixed with
the harder ores.

The crosscuts from this tunnel have disclosed good
payable ore, though here and there not without siliceous
matter. The assays of the samples which I took from
the several crosscuts are given lower down. In no
instance has a crosscut been driven right across the ore~
body, and, therefore, absolute evidence as to the thick-
ness of the ore at that depth is wanting, but I see no
reason for questioning that the outcrop thickness is
maintained down to the level of the bottom tunnel. At
6 chains north of river the outcrop measures 81 feet
across. It contraets to 30 feet at the river. T'he vertical
depth of the crosscut at 30 feet is 36 feet; at 45 feet, 42
feet ; at 66 feet, 52 feet; at 77 feet, H7 feet; at 142 feet,
96 feet; at 167 feet, 111 feet; and at the 225-feet, 140
feet. The tunnel works show that the ore is unchanged
at these depths, and I do not anticipate that any change
takes place below river level. Moreover, any possible:

X1I
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deterioration below this level is unimportant, as there is
enough ore above river level to occupy the ovwners for a
generatio:s to come

The second tunnel initiated by Mr. Darby is the upper
one, near the northern end of the outerop, 600 feet above
the lower one. It is a crosscut tunnel, being driven E.,
cutting the ore-body at 79 feet from sarface. It has been
driven E. through country for 182 feet, and then 84 feet
into the ore, which mieasures 94 feet across at surface,
The ore in tunnel is good grade all through, barring a
few siliceous and earthy patehes. The coantry strata at
the entrance dip W., then E., further in W. again, and
are nearly vertical where the ore-bed comes down. Some
softer ore is beginning to show at the face,

This tuunel, too, has shown that the promising surface
outcrop 1is not a mere cap, but part of an ore-body,
which descends with the enclosing strata. The results
of both tunnels are highly satisfactory.

The Silurian or Cambro-Silurian series of strata, which
enclose the ore-body, are of undetermined thickness.
They have been folded, and the folding has taken place
on a large scale. The iron ore was, in all probability,
originally deposited as limonite, and may be expected to
go down to a depth limited only by the fold of the strata.
Although the ore bears a close physical resemblance to
the celebrated Cumberland hematite, the geological
occurrence differs, as the Cumberland ore fills cavities in
carboniferous limestone, and the dissolved iron from
superincumbent strata has probably been brought down
and substituted for the limestone in sitéz. The Cleve-
land iron ore is mostly carbonate in lias shales; and the
Staffordshire ironstone belongs to the coal measures, so
that the English sources of the metal offer no parallel.
The Spanish hematites are largely associated with lime-
stone, but there seems to be no sign of any limestone con-
nected with the Blythe deposit. The explanation of the
formation of the iron ores, which are so common in lime-.
stone, is that ferruginous carbonate (Fe CO ) originally
replaced a calcarcous sediment, and was afterwards con-
verted into iron oxide by surface water, which brought
carbonic acid and oxygen.

As the laminations of the sedimentary beds may be
interpreted to be parts of huge folds, it is natural to.
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expect that all along this coast, as far as the same geo-
logical series extends, there will be exposures at various
points of similar beds of iron ore. Perhaps few deposits
of this magnitude may be found, but where the condi-
tions of sedimentation were similar, and the sedimentation
was contemporaneous, it is likely enough that other
ocenrrences will be met with.

2. QUALITY OoF THE ORE.

The Blythe deposit has long been recognised as ore of
very superior quality. Mr. J. R. M. Robertson, in 1891,
reported :—

“I know of no deposits of iron ore so pure, and, con-
sequently, so admirably fitted for producing the highest
and best brands of iron and steel.”

Mr. W. F. Ward, Tasmanian Government Analysis,
in 1894, reported :—

“This ore is of excellent quality, being practically
free from all impurities, with the exception of the silica.
It resembles the well-known Cumberland red hematite,
o long used for the production of steel by the Bessemer
process.”

Mr. A. Montgomery, referring to Mr. Ward’s analysis,
reports :—

“ According to this analysis, the Blythe River hema-
tite is one of the finest and purest in the world, ranking
with the famous Spanish, Algerian, and Cuban ores,
which are now exported in very large quantities to the
United Kingdom, United States, France, and Germany,
for the manufacture of Bessemer steel.”

Mr, Ward’s analysis referved to above is as follows :—

Iron peroxide,Fe, O4(=66"4 iron) 952 o/,
Silica e 4789
Phosphoric acid ... ... traces

On wmy recent visit, I took samples from different
points, so as to be sure that the deposit is fairly uniform,
and does not carry deleterious ingredients at any of the
horizons accessible. I believe, too, the samples are fairly
representative of the bulk.

The only instance in which I think I may have
included too high a proportion of siliceous matter is the
stone from the upper tunnel. Siliceous ore is only met
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with locally in that adit, and has, I think, augmented the
average silica contents undnl} The samples have been
assayed by Mr. Ward, Government Analyst, with the
following results :—

1 |
R,
2 = = 1y =
= w | & ‘ & Lt
From Mr. Darby’s low | ¢f, °fy , o,
tunnel—
Crosscut at 66 feet ...| 46+0 | 342 . | Nil -
" 77 feet ...| 65°0 | 70 ’ .. | Nil
s 142 feet ...| 67°2 38| .. |Nil
, 167 feet..| 681 | 2-4| .. |Nil
” 109 feet...| 68'5 2:0| .. |Nil
225 feet ...| 68-7 16 1 0-04 | Nil Traces
From Mr. Dmby s upper i J
tunnel ...... A TR 598 | 14-4 | ...
Upper (Uarry .ooeuueveen.ens 684 | 22| 0-04 «. | Traces
Central tunnel......coeeees| 567 | 18°8 | ..,
Lower South Crag ......... 615 120
Purple Cliff......covvvenanenns 68-6 ‘ 18| 0-09 ‘ oo | Traces

The metallic contents are extremely satisfactory, the
average iron percentage being 639 in the lower tunnel
and 64-1 in the upper tunnel and quarry. The silica
percentage of the ore in the lower tunnel is 85, and for
the whole of such ore as would be selected for export,
(including the inferior grade ore of the central tunnel),
9 per cent., The high proportion of silica in the samples
from the upper tunnel has diminished the iron percentage,
which from appearance I should judge to be equal to
the average of the whole mine.

 From these analyses it is apparent that the ore will
suit the smelter. There is no carbonic acid to be
expelled, no iron protoxide to be raised to peroxide,
hardly any sulphur; consequently, no caleining is neces-
sary.  The ore.is suited to the acid Bessemer process
for steel making, being low in phosphorus and high in
silica. ‘The  DBessemer process, it will be remembered,
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consists in blowing compressed air through moulten pig
iron, and the air being thus brought into close coutact
with all the putmlcb of the metal, rapidly causes the
combustion and elimination of some of its 1mp111 ities—
carbon, silicon, and mangavese. Phosphorous is one of
the undesirable elements not eliminated, and, as 0-001 to
0+002 per cent. retained in the steel makes it brittle
and cold-short, ores to be treated by the acid process
should have as little phosphoras as possible. Copper,
too, is not wanted. Only an infinitesimal ])l(JlJOItIOIl
of phosphorus is removed during the conversion. The
Cumberland hematite iron most suitable for the pro-
cess should not contain more than 0+2 per cent.
of phosphorus. Smelters, however, have grown more
exacting of late years. In the United States, the
presence of 0-01 per cent. phosphorus to 1 unit of iron
used to be allowable, but now iron ores there are not
accepted as Bessemer if they carry over 00075 of phos-
phorus to the unit of KFe. The phosphorus in the
Blythe ore is in about the same proportion as in the
Cumberland red hematites, which average 57 per cent.
and 58 per cent. iron. The Bilbao ores average from
55 per cent. to 60 per cent. iron, and a few of the ores
of the south of Spain go up to 65 per cent. The Lake
Superior ores carry mostly about 60 per cent. metallic
iron. Few of them contain more, and few are sold
leaner, unless they command a sale owing to special
qualities, such as manganese contents, freedom fron
phosphorus, or fluxing properties.

I believe the shipments of the Blythe ore could easily
be made to bulk over 60 per cent. iron. This ore,
owing to its high per cent. of iron and its easy smelting
qualities, will, without doubt, be acceptable to the
smelter.

Sometimes, in a bed of iron ore, the phosphorns con-
tents are far from uniform. The water-level often
brings a change, or the marginal parts will merge into
nou-Bessemer ore. At the Blythe, the ore at the river-
level and that at the upper quarry show no difference
in phosphorus. The only increase shown is at the
Purple CIiff, on the south side of the river, and I should
recommend further samples to be taken from there, to

see whether the variation is ouly accidental.
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Quuntity.

An estimate of the quantities available above river-level
can only be made very approximately indeed. If I give
figures, it must be understood that they are only intended
to furnish a rough idea of the extent of the deposit. I
have taken, as carefully as possible, the average width
of the ore-body and height above river-level for separate
lengths, and base my calculation of the tonnage on a
mean specific gravity of 4:73, that being the average of
determinations of lean and rich ore.

In order to be well within the mark, | have deducted
50 per cent. for waste rock, taking credit only for the
remaining half, The resulting net weight is 1’7,.,.11 000
tons marketable ore. Thig, 1 conﬁdentl) believe to be an
irreducible minimum. As 1 have taken only unquestion-
ably defined widths of solid outerop, I thmk it highly
probable that a deduetion of only 33 per cent. for waste
rock could be safely made, and upon this basis the total
tonnage of iron ore from surface down to the level of the
river, and for a horizontal length of 5940 feet, would be
about 23 .000,000 tons.

FExtraction.

The quantity and quality of the material being all that
can be desired, the cost of extraction has to be considered.
Fortunately, unusnal facilities exist for breaking the ore.
The open cut system can be everywhere followed, which
saves timber, lighting and ventilation expenses, reduces
surveillance costs, and is best adapted for large outputs.
The working cost of quarrying this ore will be about 5s.
cubic yard; the cost per ton “should be within 3s. The
transport by rail from the mine to Burnie cannot well
exceed 1s. per ton,and can probably be effected for 9d.
At any rate, [ do not see why the ore could not be put on
_ board ship at Burnie at 4s. per ton, which will leave a fair

margin for delivery to a New South Wales port.

The daily quantity broken in iron mines depends always
on the conditions of ore occurrence. Where much waste
stufl’ has to be excavated, as in soe parts of England, a
miner does not raise more than 11 ton a day. DButin
some of the Lake Superior mines, with underground
workings, ore is raised at the rate of 4 or 5 tons per day
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per man employed, while in others 2 to 4 tons per day per
man are broken. At the Blythe Mine, with open works,
6 tons of stuff per man would be possible~-3 tons of ore at
about 2s. 8. per ton—so that I think 3s. i< a safe esti-
mate ; for the series of benches by which the outerop can
be attacked will enable the deposit to be worked very
economically. Immense quantities can be brought down
by blasting, and these will be easily reduced to suitable
sizes by hammers, wedges, and picks.

The basaltic overburden lying on a portion of the deposit
will not need to be removed for muny years to come,
unless it is found that exceptionally pure ore passes
beneath the basalt capping. If the ore at the northern
end of the outerop is worked, a short horizontal tramway
of a few chains will have to be made, and an inclined line
or aerial tram will take that ore down to the river.

A line is being surveyed for a 3 feet 6 inches railway
from the mine to the mouth of the Blythe River, about
63 miles, where it will join the Government line to Burnie,
other 5 miles,

There is good reason to believe that the company can
undertake ]n-oﬁfably the manufacture of steel from this
ore by erecring sutelting works in New South Wales,
They are contracting with the New South Wales Govern-
ment for the ([eh\ew of 100,000 tons steel rails during
the next four years at Blll‘lbh rates, plus freight and
import charges. The smelting works will be in New
South \V‘Lles and the bulk of the ore will be from the
Blythe, as this ore is exceptionally pure, and the New
South Wales ore possesses impurities which exclude it
from any other use than blending. A suggestion has been
made to build works at Burnie for the reduction of part
of these ores. bringing coke from WNew South Wales as
back freight for the vessels which carry the ore away.
These could only treat moderate quantities. If we look
round the world, we shall find the largest iron-making
centres are near the sourzes of fuel, and not near the
mines, notwithstanding that the ore is the item which
weighs the heaviest. At first sight, we might. suppose, and
many do urge this, that the works should be close to the
mine, even if distant from the fuel, because the ore is
heavier than the coke or wood. But it is forgotten that
by the time the pig iron is converted into manufactared
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steel wares, the weight of the fuel lias overtaken that of
the ore smelted.

If works are erected at Buarnie, a supply of Jimestone
for fluxing will have to he sought. That at Gunn’s
Plains, near Ulverstone, seems to be the nearest deposit,
but I cannot speak as to its quantity or purity.

Probably a little less than half a ton of 90 per cent.
limestone would be required per ton of pig iron produced.
1f charcoal fuel were adopted, the consumption of lime-
stone would be less. Charcoal fuel gives high-elass pig
on account of its freedom from sulphur and other detri-
menrtal snbstances, hut owing to the enormous supply
of timber required for its comstant production, charcoal
iron-making cannot result in a large permanent industry.
Even if indulged in as a beginning, it could «nly be on a
very small scale. The waking of charcoal pig is every-
where clnmmehmg, and 1s de%nned to decrease still further.
Such iron makes high-class steel for tools, ete., but the
first aim of the company should be the manuf'acture of
steel rails, as these can be turned out easily in large
quantities, and are not dependent upon minor industries.

I have said enough fo show that the deposit is one of
immense proportions. Much of it is very pure, and the
quality is unsurpassed anywhere. If iron-smelting in
New South Wales can be carried on profitably, there is
eyery reason for believing that this mine can supply suit-
able ore in sufficient quantities. I'tis not diflicult to work
out the cost of mining and delivery to a close figure, and
if the enterprise is judiciously planned and managed, I
anticipate the inanguration of an industry fraught with
benefit to all coucerned. The iron and steel indunstry will
eventually be in these States what it is in other countries
of the civilised world. It must even finally overshadow
the uther products of our mnines, if' we are to attain solid
and permanent commercial prosperity. 1 cannot refrain
from expressing my conviction that these large iron ore
depos:ts on our N.W. Coast are destined to lay the founda-
tion of this industry.

West Lode—1 looked at an iron outerop on the 40-acre
section, No. 3285-93a1, called the west lode. Some surface
trenching has been done on it, showing it to have a north and
south bearing. Hematite, ferro-manganese ore, and silicate
of iron are the minerals of the outerop. 41 feet below this,
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a tunnvel has been driven west across the Silurian slates for
about a chain. It has passed through an 11-foot lode of
hematite, with a soft dig on each wall. It is reported as
assaying 2% dwts. gold, 3 ozs. silver, and a trace of copper.
64 feet below this, an adit is being driven N.W. across
black slate, dipping S.E. This hematite has different
geological relations from those of the large deposit at the
river, and partakes of the nature of a lode, IlaLm afraid,
however, that the lower tunnel is not deep enough to be
below the zone of oxidation. At a greater depth there is
likely to be copper sulphide ore.

1 beg to return my thanks to Mr. Whitsitt (the Resident
Secretary), Mr. Chaplin (the Manager), and to Mr. W,
R. Bell, for information and assistance rendered during
my examination,

I have the honour to be,
Sir,
Your obedient Servant,
W. H. TWELVETREES,
Grovernment Gealogist,
W. H. Wavrrace, Esq.,
Secretary tor Mines, Hobart




REPORT ON THI MINERAL DISTRICTS
OF BELL MOUNT, DOVE RIVER, FIVE-
MILE RISE, MOUNT PELION AND BARN
BLUFF.

-

Government Geologist's ()ffice,
Launceston, 3rd April, 1901,
SIR, '

AcTING on nstructions received from Mr. W. H.
Twelvetrees, Government Geologist, [ left Launceston
on the 18th February to examine and report upon the
mining districts in the vicinity of (1) Bell Mount, (2)
Dove River, (3) Five-Mile Rise, (4) Mount Pelion, and
(5) Barn Bluff,

Throughout the journey I was treated with great
kindness and hospitality by the various mine managers
and others with whom I came in contact. I am also
specially indebted to Messrs. A. Stephenson, John
M*Namee, Rudolph Wachsmuth, and C. P. Smith, Mine
Managers, and also to Messrs. Chas. Adams, . Ander-
son, (. Renison Bell, J. Swallow, and H. Andrews, for
much valuable information and assistance.

Mount Roland.

When passing through Sheffield, T took advantage of
a spare afternoon to visit Mount Roland. This is a fine
bold escarpment, about five miles south of Sheffield, and
rising some 2500 feet above the surrounding country.
The country around Sheffield is overlaid with Tertiary
basalt, and this extends south to the foot of Mount
Roland. My track passed up the centre of the northern
end of the mountain. The swrface is here largely
covered with débris and conglomerate boulders fallen
from the top of the mountain, but every now and then
the bed rock is exposed in sitw. It is composed of
syenite, considerably decomposed at the surface. Unfor-
tunately, I was unable to determine the extent of this
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mass, but it is evidently very considerable. Towards.
the west a little galena has been known to exist for a

great many years, and eastward, at the Minnow River,
there are also deposits of silver-lead ores. The syenite

extends from the foot of the mountain up to the capping

of conglomerate. The latter is the same conglomerate
that caps so many of the mountains on the West Coast

of Tasmania, and is believed to be of Devonian age,

though there has been no evidence of a positive nature

in support of this. OUn Mount Roland the conglomerate

is dipping about 20° to 30° to the south, the strike being

east and west. Hard red sandstones occur on the top of
the mountain, interbedded with finer conglomerates, but

at the bottom of the series there is a very thick bed of

coarse conglomerate. The southern side of the moun-

tain slopes gradually, and is less steep than the dip of
the conglomerates. The mountain is deserving of a

more careful examination, and might very possibly yield

information concerning these old conglomerates, which

would be of much value elsewhere. Thesame rock is seen
two miles north of Sheffield on Badger Hill, and also to the

west, on Mount Claunde.

The Bell Mount Mining Field.

This field is situated on the divide between the Forth
River and one of its western tributaries, the Wilmot
River. Bell Mount itself is about seven miles south of
the township of Wilmot, and the mining field lies to the
south of this again. The total distance by road from
Sheffield 1s 22 miles ; of this the first eight, to the
Lower Forth Bridge, isin good order, being metalled near-
ly all the way. The Jast mile or so passing down to the
IForth Bridge was only formed, and notin good condition at
the time of my visit, but men were at work putting it in
order. From Forth Bridge to Wilmot the distance is
three miles—sidecutting and formed—hut only about 20
chains metalled. From Wilmot to Shepherd and
Murphy, distance eleven miles, formed, and cuttings
made twelve feet wide for a distance of four miles, and
metalled, perhaps, a hundred chains. The metalling is
not continuous, but only here and there, where formerly
bad bog-holes existed. Krom here on tonear Bell Mount.
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the road has been only cleared, and the trees grubbed,
the worst bogs being roughly corduroyed with slabs
and round mntlc Spars. \pploachlnw and passing
round Bell Mount, the road has been formed and cut-
tings made fifteen foet in width, and these continue
11crht through to the Shepherd and Murphy Mine. The
road was in a very passable condition at the time of my
visit, as there had been a long spell of fine weather, but
even then there were some nasty bog-holesto be negotiated.
In winter the road must get in a very bad state, and
would soon become practically impassable were there
any quantity of traffic along it.

Plate 1 is a geological sketeh map of the field. The sedi-
mentary rocks of the district belong to the Silurian
period, and where exposed consist, for the most part,
of sandstones, containing “fucoid (kelp) stems”™ in
abundance. This is the most characteristic fossil of the
district, locally known as ¢ pipestem,” from its re-
semblance to the stem of a clay pipe. Other fossils are
met with, but more rarely ; a variety of rhynchonella
oceurs at Bell Mount diggings, also fenestella ; and at
the IFive-Mile Rise Mr. O'Rourke presented me with a
fine specimen of trilohite, from the same rock. These
fossils are probably of Upper Silurian age. A collection
has been sent to R. Ktheridge, jun., Curator of the
Australian Museum, Sydney, for determination, but I
fear that none of the specimens which 1 was able to send
were sufliciently perfect for exact determination. These
same Fucoid sandstones occur southward as far as the
Five-Mile Rise, and on the other side of the Forth they
are met with on Mount Claude, and south as far as the
Lemonthyme Hill. Conglomerates of the same age as
the sandstone alzo occur, generally occupying the more
elevated positions. Their superior hardness enables
them to withstand the processes of denudation longer
than the softer sandstones and slates. The prominent
position of the conglomerates, and the presence of
numerous boulders of the same rock lying along the
slopes of the hills, gives one the impression, at first, that
they are much more widespread than subseyuent ex-

amination proves to be the case. Slates and limestones’

also occur, probably in greater abundance than the con-
.glomerates, but they are not so easily seen, as they
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occupy the low-lying parts, and are frequently covered
with vegetation or river wash,

To the south-east of the field an extensive belt of quariz
porphyry occurs. This rock gradually passes into granite
m an easterly direction, and is evidently caused by the
marginal cooling of the granite mass. Granite and
porphyry are two vocks of the same composition, and
differ only in the way in which the mineral constituents
have separated and crystallised out. Granite has cooled
slowly, and all the mineral constituents of the rock have
had ample time to fully crystallise; we iind, therefore,
no trace of glassy or felsitic matter present. Porphyry,
on the other hand, has been c¢ooled comparatively
quickly ; the quartz and a little of the feldspar have
had time to separate themselves from the rest of the
magma, but the bulk of the rock has solidified as a
micro-crystalline or glassy mass, which latter has sub-
sequently become devitrified. The great width of the
porphyry on the surface at the western end of the belt
may be explained by assuming that the present surface
represents the top of the granite mass, and that the
granite itself exists at no great depth from the surface.
There is very strong evidence in favour of this view.
At the south-east corner of Section 1333-91m, a patch of
sandstone still remains overlying the porphyry, and on
Section 1420-91M much of the latter contains numerous
fragments of sandstone embedded in its mass ; so much
so, that the weathered surface may readily be mistaken
for that of a conglomerate or breccia. This occurrence.
is at least 25 chains from the nearest sandstone on the
present surface, and, therefore, the fragments are
evidently derived from overlying sandstone, which has
subsequently been removed by denudation. We have
further evidence to show that the porphyry extends
in a north-westerly direction at no great distance
from the surface. The northern contact of the
porphyry and sedimentary rocks is just below a
long straight ridge of white conglomerate, underneath
which the porphyry appears to be passing. On the
Shepherd and Murphy Tin Mining Company’s Section,
1437-91M, an extremely metamorphic garnet rock is met
with, which almost certainly is the result of the meta-
morphism of limestone through contact with the porphyry..
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Althongh the country about iz well ¢ \‘1)(1\‘((L no porp shyry
has been found on the surface in the viginity of this m(‘k
amd we arve, therclore, compelled to assume that Lhe
metamorphism has been produced by an underlying mass
of u.]h\:\ Az will be seen by reference to the
geolugical m: ap, mue hoof the conntry is overlaid by the
Terii ary basale. This is an unfortunate circumstance
from a mu'nm pmuf. of v mw as it renders plmpulmo‘
very difficult.  Some of the Shepherd and Murphy ](nks
have been wraced under the basalt, and these will,
doubit. be followed. To the west of the basalt there is a
faves deposit of deep alluvial drift, containing both gold
and 1in in appreciable quantities,  This 1s said to eon-
tinue underneath the basalt, though I had no opportunity
of verilying the statement. It is, however, very probable
that deep leads do exist under the basalt, and their
dizcovery might be of great importance to t]w prosperity
of the field.

About a mile north-west of the Shepherd and Murphy
mine, on Crown land, I found a dense green rock, cone

taiting a good deal Bf magnetite, which micro-examin-

aticn proves fo be largely composed of cpidote and
vesuvianite.  Thisis a metamorphie rock, and is probably
also due to the alteration of limestone. It oceurs in the
sandstone, and 1s worthy of more thorough examination,
Ltz approximate position will be found on the geological
gketeh map.

Un Bell Mount it~clf there occurs an extensive belt
of schistose porphyrys, chlorite schists, and argillaceous
schists. The por l;hyr‘ya are of a totally different character
to those oceurring in the south-castern portion of the field,
which constitute the marginal portion of the granite mass,
The former, I believe, are mterbedded with the clay
-slates, and represent old rhyolitic lavas of the same age
as the argillaceous schists with which they oceur.
Whether these belong to the same age as the fucoid
sandstones (Upper Silurian) or to some older period, I
was unable to determine, In any case they are older
than the massive porphyry already deseribed.  The belt

is striking about north-west and south-east. I found a

similar schistose porphyry on the Narrawa Scction.
This may be the western edge of the schistose porphyry
‘belt, but, unfortunately, time did not permit me to decide
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this point.  The country is appavently favourable to the
oceurrence of ore (]l*]m.‘:it::, bit,with the THJSSH)](.‘ CX(:C])tion
of the Narrawa lode, so far, nothing has been found in it.

The Shepherd and Murphy Tin Mining Company,
No Liability.

AL Stephenson, Mining Manager. This company holds
Sections 196~-93, 1437-91x, 1456-91M, 2326-93Mm, each
of B0 acres, and 2134-91M, of 78 acres. Most of the
mine workings are <i|u,1tm1 on the south-eastern portion
of Scetion 1437, on the slope of the hill to the south of
Bismuth Creck. "As will be seen by the geological
sketel map (Plate L) a good deal of the conntry is
covered with basalt, but on the greater part of Scetions
1437, 2130 and 1968, as well as a small strip on the north
of Scerion 1456, the Silurian sandstones and slates are
9‘!""“ 4o Quartz-porphyry exists on the south-castern
angle of Seotion 215 [, and, as has already been explained,
there ave strone reazons Tor believing that this extends
throueh ihe other sections at no very great depth below
the suclfaec. thoneh it is mmln'le else exposed to view.

lmul. the conre of Nection 1437, a lenticular mass of
garnet rock ocenrs. Inits normal state, this 1z a hard
yellowizh-hrown rock of resinous lustre, composed prinei-
pally of eirnet, but also containing epidote, pyroxcne,
maguetiie, and probably zowite, thengh the latter is
decomposed, and conld not be identified with certainty.
To the west, this roek becomes black and heavy, owing
to the presence of much magnetite, and contains numncerous
veins of flesh-colonred feldspar running throngh it.  The
rock i not an uncommon one, being often met with
among old scdimentary rocks and erystalline schists,
Its presenceis attributed to the metamorphism of limestone
through contact with an eruptive rock. In this case there
can be no doubt that the metamorphism is due to contact
with porphyry. Limestone cecurs in the bed of Bismuth
Creek, about 30 chains novth-west of the garnct rock,
and, 1o doubt, were not the intervening country overlaid
with basalt, this could be traced much nearcr the garnet
rock. Blate, a rock which invariably accompanics lime-
stone in these sedimentary rocks, occurs in the creek
just below the outerop of garnet rock. There can, there-
fore, be no doubt as to its origin. The most northerly
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of the tin lodes known on the section has been driven on
into the garnet rock, and, as far as can be judged by the
work done, it appears to have a favourable influence on
the mineral contents. Mr. W. F. Petterd has discovered
the presence of bismuth sulphide in this rock; this may
be regarded as a good indication. It is probably due to
impregnation from the lode.

On the surface of the hill on which the lodes oceur
numerous large boulders have been found composed of a
sandstone breccia or conglomerate, the parts being held
together by a siliceous cement. These boulders contain
coarse erystals of tin oxide and topaz distributed
through them. They have been evidently derived from
some deposit of old cemented wash, and very possibly
come from a deep lead underneath the basalt on Section
1465, Near the edge of this basalt, at the north end of
the section, a dish was washed from the sub-soil, which
yielded a prospect of very similar tin oxide and topaz
to that found in the boulders. If such a lead exists
here, it could be found by carefully trenching along
the edge of the basalt. The work may well be held in
abeyance for the present, as the company will have its
hands full for some time to come in exploiting its tin
lodes ; but the occurrence is worth bearing in mind, and
should receive some attention as soon as the more press-
ing work is completed.

The mine has been very carefully described by Mr. J.
Harcourt Smith, late Government Geologist in September,
1898, and as there has been very little exploratory work
done since his visit, a detailed description of the work--
ings will not be necessary in the present report. A
short account, therefore, of the tin-bearing lodes and the
principal work done thereon will be all that is attempted
here. In all,seven parallel lodes are known to exist on
the property. The strike is approximately cast and
west, and the dip vertical. The lode-matter consists of
quartz with tin oxide in coarse crystals, wolframite,
sulphide of bismuth, and, in the upper parts of the lodes,
carbonate of bismuth; a little topaz and fluorite are
also present. The lodes are small but have proved to be-
regular in their occurrence, both as to size and mineral
contents. They have been numbered from south to north
as tollows ; 1, 2 3, 4, 54, 5 and 6, number 6 lode being-
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the furthest north. Between the outcrops of numbers 5
and 6, No. 1 adit has been driven nearly due south, cut-
ting lodes Nos. 5 to 1 ; and 140 feet below this No. 2
adit, was put in, cutting No. 6 lode 50 feet from the
entrance. A third tunnel is now being driven about 120
feet below No 2, with which it is intended to cut all the
known lodes. This is to be used asa permanent working
adit for the mine. At the time of my visit this tunnel
had been driven 290 feet, and had still 80 feet t0 go in
order to cut No. 6 lode, plovldf-d it preserves its course
of east and west. On the surface however, the course
appears to be altering a little to the north of west, and in
that case the lode may be cut 30 or 40 feet sooner.
The other lodes should, if they continue their present
course, be cut by this tunnel at approximately the
following distances :—No. 5 at 880 feet ; No. 54, at 892
feet ; No. 4, at 967 feet ; No. 3, at 1060 feet; No 2, at
1110 feet ; and No. 1, at 1200 feet.

In No. 1 adit, lodes Nes. 2 and 4 are the most
promising. Nec. 2 is about 15 inches wide, and has been
driven on for about 25 feet. A rise has been put up to
the surface (86 feet), and is said to be in payable ore all
the way. This lode is richer in bismuth than the others.
A good bunch, from which 15 bags of bismuth sulphide
were obtained, was cut in driving from the adit. No. 4
lode has been driven on a total distance of 115 feet, and
varies in width from 18 inches to two feet. It carries a
fair percentage of tin oxide throughout, as well as a good
deal of wolframite, and some bismuth sulphide. No. 6 is
also a very promising little lode. From No. 2 adit it
has been driven on a total distance of 320 feet, and varies
in width from 15 inches up to 2 feet. Towards the west
1t enters the garnet rock, and the tin appears to show an
improvement, which is a most hopeful sign. No. 3 adit
will intersect this lode some 620 feet west, and 110 feet
below No. 2. The event is looked forwa.rd to with some
anxiety, as it i3 of course quite possible that the adit
may strike the lode in a poor spot. Should this be the
case, there is no need for despondency. There are poor
as well as rich patches in every lode, and at that distance
the poor patch is as likely to be struck as the rich one.
In either case the lode should be driven on both east and
west in order to prove it as quickly as possible.

XIII
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Since Mr. Harcourt Smith’s visit to the mine the
stamp battery and concentrating mill have been com-
pleted, and during the last winter 400 tons of stone were
treated. The stone came from the various lodes in the
following proportion :—

20 tons from No. 2 lode.

80 tons from No. 4 lode.

300 tons from No. 6 lode.
The parcel yielded 14 tons, or 3% per. cent of concen-
trates, as well as about 4} cwts. of hand-picked bismuth
sulphide, but of the 400 tons put through, 90 tons had
been previously hand-picked for bismuth, and in the
course of mining a patch of bismuth ore was struck which
alone yielded 15 bags of sulphide.

The concentrates are not pure tin ore, but contain also
wolframite and bismuth sulphide, and are of too complex
a nature to be treated at the local smelting works. The
parcel has been shipped to Europe, where there are
several buyers who profess to pay for all the valuable
constituents of the ore. The suceess of the mine will no
doubt largely depend upon the price obtainable for the
concentrates ; should this prove satisfactory, there is no
reason why the mine should not become a very payable con-
cern, It is true the lodes are small, but as far as they have
been proved, are consistent, and this is a very important
point in mining. The facilities for economically mining
and handling the ore are excellent. No pumping or
winding machinery will be required for some years, and
T do not think the mine will ever be troubled with much
water. No. 3 adit is being driven on the same level as

_the battery hopper, so that the ore can be delivered

“straight into the mill, without further handling. Assoon
as the mine has been opened up from this level, the aérial
tramway which at present connects No. 1 and No. 2 adits
with the mill may be dispensed with, and the sooner the
better. 1t does not work well, and is a constant source
of annoyance and delay.

The battery and concentrating mill is a nice compact
little plant. The ore is dumped into a hopper, which
delivers inso a Blake crusher with 9 by 16” jaw opening,
and crushes to about 14-inch cube. Irom the crusher
the stone passes to a two-compartment conical trommel,
which separates three classes: Class L., above 1 inch

5
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diameter ; Class [ 1., between L inch and } inch diameter ;
and Class IT1,, below % inch diameter. Class 1. passes
directly on to the stamp battery. Classes I1. and IT1. go
to two two-compartment plunger jigs, the tailings from
these being fed into the battery. The stamp battery is
of 10 heads, 950 lbs. stamps, with a 7-inch drop. The
battery screens contain 14 holes to the inch, The
battery is fed by a pair of Challenge automatic ore
feeders. The pulp from each battery of 5 heads passes
through a series of two Rittinger Spitzlutten of excellent
design, 18 inches in width, giving two sorts or classes of
gands. These are treated on two pairs of jigs, the
tailings from which go to waste. The overflow from the
Spitzlutten passes on to a Spitzkasten, 12 feet long,
2 feet 6 inches wide at small end, and 5 feet wide at
large end. This separates two sorts of slimes, which
are treated on a couple of Frue Vanners,

The respective specific gravities of the minerals
present in the ore as as follow :—

Wolframite (tungstate of iron and manganese) 7R2-75
Cassiterite (oxide of tin) ....... csisrasesennneny, 0 8-771
Bismutite (carbonate of blsmuth) veer 6°86-60
Bismuthmite (sulphide of blsmuth) 6:4-65
Tron PPrits v bvrmmmviivessissime st sverssins 4'95-5-1
TOPUZ ossvvivesivomsivies SvesaneeieesvesaaTi S S AR 34-36
BRI st Bi buads s s kw6 e SR 2:65

It will be evident Imm the above, that it is impossible
to separate the first four minerals in the list by mechanical
means. The concentrates will, therefore, consist of a
mixture of these minerals. The object to be aimed at
ig, of course, to obtain as pure a tin ore as possible,
though the wolframite, and especially the bismuth, are
well worth gaving, but are much more valuable if the}
can be separated from the accompanying minerals.
The only way in which this can be eflected is by hand-
picking. This should be practised not only in the mill
but in the working places of the mine itself. When the
mine has been more fully opened up it will probably be
possible to do a good deal of sorting of the ore before it
18 brought into the battery. Thus it will probably be
found that the tin ore, wolfram, and bismuth occur more
or less in separate patches. If this is the case it would
be a mistake to mix the ores in the battery hopper only
to endeavour to separate them again mechanically.
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Advantage should, as far as possible, be taken of the
natural concentration, and the ore which is rich in
wolfram should not be treated with that which is rich in

tin. Bags should always be kept handy in the stopes’

for the reception of any bismuth ore which it may be
possible to separate by hand.

The cleavage of minerals is a factor of the greatest
importance in ore concentration. Tin oxide has, luckily,
no cleavage, and, in consequence, it has very little
tendency to form slime. Moreover, in the ore under
consideration the tin occurs in coarse crystals, so that
there is no necessity for fine crushing. Under these
circumstances the loss of tin in concentration should be
very small. Wolfram has a perfect cleavage, and, there-
fore has some tendency to slime. On this account it will
be found that the concentrates from the vanners will
contain more wolfram than the coarser product from the
jigs. There will also be a greater loss of wolfram than
tin  Sulphide of bismuth, which, next to tin ore, is
looked upon as the most valuable component of the ore,
has a very perfect cleavage, and, in addition, is a very
soft and brittle mineral. For this reason it will slime
very much in the battery, and the loss in concentration
will be great. The only remedy is careful handpicking.
Fortunately, the high price of bismuth will enable hand-
picking to be carried out to a much greater extent than
1s the case with a less valuable ove.

The plant is driven by two Pelton wheels, one of
which drives the battery, and the other the concentrating
plant. Unfortunately, at the time of my visit, and for
some time previous thereto, the battery had been at a
standstill, owing to want of water. The water supply is at
present taken from Brampton’s Creek, which is sufficient
during the winter months, but during the dry weather
does not contain enough water to drive the mill. Tt is
intended to bring in water from the Weaning Paddock
Creek, where an ample supply can be obtained, and the
survey of the race has been already made.

The Bell Mount Gold Diggings.
This is a small but fairly productive alluvial gold field,
from which, during the past nine years some 5000 ounces,
of gold have been won. Tt was originally discovered by

%
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Malcolm Campbell in 1892, and during that and the
following year quite a rush set in, upwards of eighty men
being at work on the field. Since then the field has been
in a semi-abandoned condition, though a few men have
always been able to make a living, either by re-washing
the ground passed over rapidly in the first instance, or
by treating the wash on the terraces, a lot of which has
proved to be well worth working. During the last few
months the Bell Mount Hydraulic Gold Mining Com-
pany, Limited, has started operations, and is bringing
i water from the Iris River by means of a race five
miles in length. This company proposes to work the
deposit on a large scale, taking out all the wash which
proved too poor to be worked by hand.

The deposit of alluvial wash 1z situated directly south
of A. J. Lyall’s Blocks 1001 and 1002-97¢, and will be
found marked on the geological chart (Plate 1) appended
to this report. To the south and west of the field are
two narrow spurs of hard sandstone separated by the
steep and almost semi-circular gorge through which the
Bell Creek flows. To the north the ground rises to the
foot of Bell Mount, and to the east is an undulating
plain covered for the most part by loose sandy drift, and
gently rising till Hall’s Track is reached, falls sharply
away to the Forth River.

Several creeks flow through the deposit ; the largest
of these, Bell Creek, flows through the western portion.
To the east of this is Poverty Creek, and still further
east, Mosquito Creek, while Basalt Creek flows through
the southern end of the deposit. The Bell, Poverty, and
Mosquito Creeks are separated by large mounds of wash
up to 60 feet in height, and the wash extends at least as
high as this up the slopes of the South and West Spurs,
and also for a considerable distance in an easterly
direction. It appears pretty evident that the wash
originally extended across the gullies, and has since been
sluiced away by the present creeks, the gold becoming
concentrated in their beds.

T'he western portion of the field proved to be much the
richest. In the Bell Creek both the wash and the gold
are coarser than elsewhere, and on the terraces on the
western spur the gold is mostly coarse, and occurs from
the surface down ; indeed, the coarsest and best gold is
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found within two feet of the surface. In Poverty Creek
both gold and wash are finer, and, as one would judge from
its name, by no means so rich as in Bell Creek. Mos-
quito Creek has only been worked within the last couple
of years ; the gold is of the same nature as that found in
Poverty Creek. Speaking generally, the greater part of
the gold won has been coarse. The largest nugget
found weighed 22 ounces, and was sold for £83. Several
nuggets from 10 to 16 ounces, and many others of smaller
weights, are recorded ; the nuggets are described as being
all of the same nature flat in shape, with one side smooth
and the other jagged. Most of the gold is augular, and
contains a good deal of quartz, though some water-worn
gold has been got from pot-holes. The wash is for the
most part composed of angular fragments of sandstone
with a little schistose porphyry and schist, the latter
generally more or less waterworn. Boulders of con-
glomerate also occur, especially in the mound between
Bell and Poverty Creeks, and on the slope of West Spur.

Below the wash, there is often a falge bottom C()nﬂstmg of
black pug, and containing vegetable remains; this is
evidently an old surface soil. It hag heen bottomed in
several places, but no gold has been found underneath it.
In Poverty Creek, the wash, which is very fine, has been
sunk in for a depth of 35 feet without reaching bottom ;
it is gaid to contain fine gold all through. This would
bring the bottom at this point below the present outlet
of the Bell Creek. T think, however, that this depth is
quite local, as in several other places close at hand the
sandstone bottom has been reached at much shallower
depths.

The source of the gold in the Bell Mount field is a
question of considerable importance to prospectors in the
district, and some discussion on the question will not be
out of place in the present report. It has been suggested
that the gold may have come from & deep lead under the
basalt, but I think this is very unlikely, because, apart
from Basalt Creek, the wash is quite free from particles
of this rock. Mmeevel, the only basalt in the vicinity
of the deposit lies at a lower level than the greater part
of the payable wash. The angular character of both
the wash and gold, and the presence of uartz in the
gold, makes it more probable that the gold has been
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derived from reefs or veins in the country-rock, and in
seeking these we must endeavour to find out from which
direction the wash has come. The wash is bounded on
the south and west by narrow spurs of sandstone too
small to afford such a mass of alluvial as we have here,
and making it impossible for the wash to have come from
either of these directions. To the east the country is
low-lying, and is largely covered by basalt. We are,
therefore, compelled to assume that the wash has come
from the north, and probably followed the general course
of the Bell Creek. A somewhat hurried examination of
the country went far to confirm this view. In several
places along the creeks I noticed deposits of similar wash
to that contained in the Bell Mount diggings. The country
is composed almost entirely of sandstone, until far up
near the source of the creck, where a belt of conglomerate:
occurs. Beyond this, porphyry and schist country is
met with. All these rocks are found in the Bell Mount
alluvial, the porphyry, schist, and conglomerate, however,.
being, as one might expect, greatly subordinate to the
sandstone. I think, therefore, that the most probable:
source of the gold is to be found on the southern and
south-western slopes of Bell Mount, more probably in the
sandstone than in the schists. When discovered, the
reefs or veins will probably be, like others known in the
district, small, rich, and patchy, but considering the large
amount of gold derived from their disintegration they
are surely worth looking for, and when found should be
worthy of systematic exploitation.

The Bell Mount Hydraulic Gold Mining Company,
Limited,

Rudolph Wachsmuth, manager. This Company has
been at work since August, last year, bringing in water
from the Iris River with the object of treating the wash
in the Bell Mount diggings by the process of hydraulie
mining. The race, which is about five miles in length,
is nearly completed for the first four miles, but the last
mile, which passes through the most difficult country,
has yet to be cut. There is still a nasty cliff to be
negotiated, but, fortunately, the race comes for the most
part just along the base of the cliff, leaving only a chain
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or so of high fluming, so that the difficulty is not
insuperable. The sectional area of the race is 4% square
feet, with a fall of 1} inches to the chain. This should
be capable of delivering 150,000 gallons per hour on to
the workings. The fluming is being constructed of
greater sectional area and a greater fall than the race, so
that the size of the race can be increased, if it is found
to be necessary, without very great expense. The
pressure-tank is 130 feet above the sluice-box, and
considering the loose and sandy nature of the greater
part of the wash, should prove to be sufficient. The get-
away for the tailings is along the Bell Creek gorge,
where there is a good fall for half a mile, until the latter
joing the Wilmot River. At the top of the gorge there
was a sandstone bar, which had to be shot away in order
to enable the whole of the ground to be worked. Thus
the firgt two conditions for successful working, namely,
sufficient quantity and pressure of water, and sufficient
get-away for the tailings, may be said to be fulfilled ; the
third and last condition, namely, the presence of a large
quantity of gold-bearing wash, will, I think, also prove
to be satisfactory. Along West Spur there is a large
amount of wash, parts of which have been worked with
very good results. The gold here is coarse and patchy,
but when worked in bulk should yield a good return,
At the north-western end of the field the ground was
very difficult to work by hand, owing to the difficulty of
draining it, but just here one of the best claims on the
field was located. The richest ground has, of course,
been worked out, but, owing to the difficulty of draining,
it is probable that much good ground still remains. It
is very likely that an elevator will have to be used to
work this end of the field. The mound between the
Bell and Poverty Creeks has never been much prospected
It certainly contains some gold, but whether it will prove
payable or not is a question which will be best proved by
the nozzle. There 1s always a chance of striking a good
lead in places like this. Further east, there is a large
quantity of wash, which may also prove to be payable.
Mosquito Creek, which has cut its way through this, has
managed to collect enough gold in its bed to pay for
sluicing, though whether the wash will be payable in
bulk is not determined. On the whole there seems to be
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every prospect of the venture turning out a profitable
one. -

Section 1960-93ym. W, T. York.

A little prospecting has been done on this section onsome
small veins of galena that occur on the side of the gorge
to the east of the Iris river. The galena oceurs in small
veins and stringers running through the country. In one
place I noticed a small bunch of mixed ore about 9 inches
wide, but this is exceptional. Near the south-west zngle of
the section a short drive has been put in on the side of
the hill, following a vein of galena about 2 inches in
width. This, }mwever, soon died away, though other
small veins are still showing in the face. The country is
not unfavourable for the occurrence of galena lodes,
being composed of slates and limestones, but I hardly
think it worth while to spend more money in tracing up
these small stringers. It is not at all likely that a
payable deposit w vould exist below the surface without
giving some more decided evidence of its presence than we
have here. The ground is worth further prospecting on
the surface, but unless some stronger evidence of a
defined formation is met with, it is quite useless to
spend money in sinking or driving.

Section 2114-91mM.

This section was Hloated Jast year under the name of the
“ Tasmanian United Wolfram Company Limited,” with
the object of working a run of alluvial ground which
passes through the nerthern portion of the section. When
the company was floated the price of wolfram stood at
£70 per ton. Since then, it has fallen as low as £30, and
at the present time it is worth about £50 per ton. The
section, which is one of those formerly held by the Iris
Tin Mining Company, is situated to the south-east of the
Shepherd and Murphy mine, on a high flat saddle
between the watersheds of the Forth and Wilmot rivers.
The country is for the most part porphyry, much
decomposed on the surface, with a strip of sandstone to
the west. The southern portion of the section is over-
laid with basalt. Mr. R. Dryden, who has been
prospecting the section for the Company, has sunk a

number of holes in the wash, and demonstrated that the
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run goes right through the section, the width varying
from one chain up to seven. The metal-bearing wash 1s
shallow, varying from a few inches up to a couple of
feet, Mr. Dryden estimates the wash to contain an
average of 9 ounces to the dish of mixed tin and
wolfram. The deepest ground has been already worked
by tributors under the old Iris Company. These work-
ings are situated on the eastern portion of the run. The
ground was worked principally for tin, the wolfram
being picked out by hand. I understand that most of
the latter has since been removed and sold. The rest of
the ground was left, principally on account of the diffi-
culty of getting water on to it. This is, I fear, a serious
difficulty, on account of the highly elevated position of
the section, and will have to be carefully gone into. Mu.
Dryden thinks that water can be got from the Bull
Plains Creek by means of a race five or six miles in
length, but I am told that the Shepherd and Murphy
Company failed to get water from this source into its
pressure tank, which is 200 feet below the general level
of this section. If this is the case, the Wolfram Com-
any will probably encounter the same difficulties in
Eringing in water on to this ground. It is, however,
probable that at least a winter supply can be got by
dammiug small creeks in the vicinity, The whole of the
section is covered with heavy timber, which will greatly
increase thecost of mining, On the whole, I fear the
Company will hardly find it profitable to work the
ground themselves. If water can be got on the ground
at reasonable cost, it would, probably, pay tributors to
work it, and the Company would, besides obtaining a
fair royalty, stand a good chance of tin-bearing lodes
being discovered. The country is very favourable for
tin lodes, the junction of the porphyry and sandstone
occurring on the western portion of the section, and it is
probably from lodes occurring in this vicinity that the
tin and wolfram which is found in the wash has been
derived.

The Dove River District.

Leaving the Shepherd and Murphy camp on March
1st, I proceeded to the Devon Mine, where I was most
hospitably entertained by Mr. John M‘Namee, the

y
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mining manager. The first few miles of the track from
the Shepherd and Murphy mine is in an extremely bad
eondition. For some distance after leaving the mine the
old track has been abandoned as impassable, owing to
fallen timber, and the present one has been merely beaten
out of the bush by the mailman’s horses, no attempt
having been made to cut it out. When the old track is
reached it is not in a very much better condition, and
frequent detours have to be made into the bush in order
to avoid fallen timber. In one place there is a very bad
bog-hole, half concealed by floating cords, which is most
dangerous to cross on horseback. Lmhuieung that the
mail and all the supplies for the prospectors and others
at the Dove River and the Five-Mile Rise. pass along
this track, something should be done at once to malke it
more fit for traffic. If left in its present state it wﬂl
become quite impassable next winter.

Leaving the old V.D.L. track about half-way down
the l*tve—MlIt, Rise, the track to the Devon Mine takes
a south-westerly course into the Dove River. It was, at
the time of my visit, in good order, but would no doubt
be very muddy in wet weather. The last mile is very
steep, falling an average of 1 in 4 for 70 chains, and in
places it must be much steeper than this. When we con-
sider that all the ore from the Devon Mine has to be
packed up this track, some idea can be formed of the
difficulties with which this pioneer mine has had to con-
tend. The country passed through for the first half-
mile after leaving the old V.D.L. track is the same
fucoid sandstone aheady met with at Bell Mount. After
this the country is overlaid with basalt for perhaps
another mile, and then granite is enteved, which con-
tinues down to the Dove River, a distance of about
another mile and a half. The Dove River is a tributary
on the west side of the Forth. It is a fine stream of
water flowing through a very steep gorge, at least
1200 feet in depth.  The precipitous nature of the
country makes a thorough geological examination a
lengthy and arduous unde1takmg, but o general idea of
the geological features can be obtained by examining the
rocks which outerop in the bed or on the banks of the
river. I followed the latter down for about a mile below
the Devon Mine, and went up stream as far ag the Sirdar
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P’rospecting Association’s Section, a distance of about five
and a half miles, returning over a steep spur, around the
northern end of which the Dove River winds. The course
of the river is most tortuous, a remarkable feature consider-
ing the depth and precipitous nature of the gorge through
which it flows. At the Devon Mine a massive belt of
granite crosses the country roughly in an east and
westerly direction, and from this granite and porphyry
dykes break out into the country in many places. The
porphyry is often seen to be the margin of the granite,
but it also occurs in separate dykes. North of the
granite the country is composed chiefly of hard quartzites,
probably of the same age as the fucoid sandstones of Bell
Mount and the Five-Mile Rise districts, but hardened
and altered through contact with the granite. To the
south of the granite belt we have finely laminated
erystalline mica schists or gneisses of the uniform
character characteristic of Archman rocks. These are
met with in the Dove River below (south of) the Devon
Mine, and also about four miles higher up stream, about
due west from this point. Among these schists I found
a fine-grained massive rock, which is probably an old
diorite, or some allied rock. This oceurs in the Dove
River, about half a mile to the south of the Devon
Mine.

The Devon Mine.

John MecNamee, Mining Manager. This company
holds Sections 1831-93M and 1021-93Mm, each of 40 acres.
The contact of the porphyry and the quartzite is seen in
the Dove River, a Little north of the centre of Section
1831.  The porphyry is a marginal portion of the
granite, and in 1t, on the western bank of the river, the
Devon silver lode occurs. The course of this lode is a
little east of north, whereas that of the river at this
point is due north and south ; consequently, towards the
north the amount of backs decrease, and towards the
south they increase. The dip is about 80° to the east.
The lode has been opened up by means of an adit, put in
about 25 feet above the river. It was cut at 50 feet
from the entrance, and the adit continued for another
30 feet with the object of cutting any parallel lodes, but
so far, without success. A small paraﬁel vein was, how-
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ever, cut in the mouth of the adit, carrying three inches
of galena. This was dipping to the west, and evidently
junctions with the other lode at no great depth. From
the adit the lode has been driven on north for a distance
of 154 feet, and south for a distance of 83 feet. Both
north and south shoots of metal were met with, and these
have now been nearly stoped out over the drive. The
width of the lode-channel is from two to three feet, and
is filled with galena, country-rock, and a little quartz.
The upper portion of the lode is much oxidised, and con-
taing a good deal of carbonate of lead. The gossan is of
fair quality, but not sufficiently rich to pay for the very
high cost of packing to Sheflield, in addition to other
freight and smelting charges. The galena is of excellent
quality, and occurs in bands, the width varying from a
few inches up to over two feet. The Manager informs
me that good metal is showing in the floor of the drive
for nearly the whole distance driven, and he estimates
the average width of galena at 15 inches, though in
places it goes up to over two feet. About 100 feet north
of No. 1 adit a second is bsing put in just above the
flood-level of the river, with the object of working out
this metal. Unfortunately, it will be only about 18 feet
below the first adit, but as the distance to be driven is
only about 30 feet, this appears to be the best thing to
be done under the circumstances. The northern end of
the drive, which was not very far from the surface, was
prineipally in oxidised ore, but at the lower level it is
probable that the galena will continue further north.
The mine has been move than paying its way for some
time, but it is very much to be regretted that absolutely
no prospecting or development work is being attempted.
No. 1 adit should certainly be continued for another
150 feet or so, with the object of finding other parallel
lodes, and the drive should be continued south with the
object of discovering other shoots of metal, of which
there are encouraging indications on the surface. The
problem of sinking, too, is one which the company will be
forced to face before very long. DPumping machinery
will have to be erected, but I am not of opinion that
very large quantities of water will have to be dealt with,
provided that adequate means are adopted to prevent the
surface-water from draining into the mine. There is, of
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course, a risk of the river giving trouble, but I hardly
think that likely. Ample water-power for driving the
machinery exists in the Dove River. but that is a ques-
tion that will have to be very carefully gone into. The
sides of the gorge are so steep that the race would have
to be flumed through a large part of its course.

The mine has been sending out regular shipments of
ore since May, 1899. Inall, 172 tons have been shipped,
realising the sum of £2153 11s. 11d., excluding cost of
packing, &c. The average assay value of the ore has
been as follows :—Gold, 5 dwts. 4 grs. per ton; silver,
85 ozs. 10 dwts. per ton; lead, 559 per cent. This
gives an average of 2 graing of gold and 1'53 ounces of
silver per unit of lead. The galena is therefore of high
grade. The gold contents are exceptional for Tasmanian
galenas,

There is a large heap of seconds at the mouth of the
tunnel. It comsists principally of gossan and country
rock, and some of it contains a good deal of carbonate of
lead. This ore could not be concentrated mechanically,
but might pay to handpick as soon as the means of
getting the ore to market are more favourable. Galena
seconds have been mixed with the gossan; this is a
mistake. They should be kept separate, as the company
may erect concentrators later on, when the latter would
become valuable.

The mine has been worked under the greatest diflicul-
ties. The cost of packing the ore into Sheffield alone
is £5 per ton, and all mine supplies have to be obtained
at even a higher rate. With the present means of access
it would be quite impossible to bring in machinery. That
under these circumstances the mine has been able to do a
little more than pay its way is most encouraging, but of
course the future prospects of the mine depend upon the
behaviour of the lode mm depth. Should it prove to be as
rich or nearly as rich in depth as it has already been
shown to be near the surface, there will be no doubt at
all about it. I can see little reason for evil forebodings.
The valley of the Dove River has been excavated at a
comparatively recent period, certainly long after the
metal was deposited in the Devon lode. We may regard
the valley as a tremendous costean, 1200 feet in depth, in
the bottom of which the Devon lode is exposed. It is

¥
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plain that, unless we have a case of enrichment by surface
waters, the present surface of the ground can have had
nothing do with the presence of galena in the lode, for
when the galena was deposited the surface was many
hundreds, and possibly thousands, of feet higher than it 1s
at present. I could see no evidence in favour of surface
enrichment. The lode, except quite near the surface,
was undecomposed. The gangue is either country-rock
or crystalline quartz, and there is no soluble mineral
present, the removal of which might have caused an
enrichment. There is only one possibility, and that is the
re-precipitation and concentration of the galena from
down-going solutions carrying sulphate of lead. This is
a question which has recently been brought into pro-
minence by several American geologists. TFrom a
chemical standpoint the reactions have been proved to be
possible ; but to how great an extent these reactions
take place in nature is a question in which there is room
for much further investigation.

Other Sections.,

The Devon is the only mine in the district which is at
work at the present time. And, indeed, very little work
of any kind has been done on any other section. T.
Davy has a show about a mile and a half below the
Devon, on which he tells me there is a lode carrying
galena and carbonate of lead, but as he was not in the
district at the time of my wvisit, I was not able to see it.
On Section 4665-93m, south and adjoining the Devon,
there is also said to be a lode carrying galena, and it may
possibly be a continuation of the Devon lode. 1 was
unable to visit it, and I understand very little has, as yet,
been done with it. On my way up the river I noticed a
small vein of galena crossing the bed of the stream, on
Section 1978-93m. This occurs just to the west of a dyke
of porphyry, and, though itself valueless, is an indication
of the presence of the metal. The contact of the por-
phyry and quartzite should be prospected here, as this
1s the most likely place for payable deposits of ore to
occur. But the porphyry itself should not be neglected,
for we have already the example of the Devon lode
which occurs right in the porphyry, though near its
contact with the quartzite. Somewhat similar veins of
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galena occur on Sections 3287 and 3288-93m, but, as far
as I could find out, no defined lode has been discovered.
Section 3855-93M, known as the Sirdar Prospecting
Association, stands by itself about a mile and a half
to the south-west of the Devon mine. The country here
appears to be all composed of finely erystalline and lami-
nated mica schist, No eruptive rock occurs on thesection :
2 little work has been done on some small veins of galena,

but nothing payable has been discovered. One of these
veins has been driven on for about 12 feet, and about
60 1bs. of galena taken out, but it has almost dlsa.p eared in
the face. 1 consider it quite useless to speng money
in opening up these small veins ; they are not the least
likely to open up into payable lodes, and are only of
value as indicating the presence of the metal. There may
be a payable lode in the vicinity or there may not, but
certainly where these veing occur is the most likely place
to look for lodes. Take the Devon Mine ag an example.
Here a small vein of metal occurs in the rock, aad
may very possibly have been the first indication of
galena discovered on that property. Had the prospector
expended his time and exhausted his resources by sinking
or driving on this, it is probable that he would never
have discovered the real lode. Fortunately, however,

he expended his time on the surface, and uncovered the
gossanous capping of the present Devon Mine. Galena
lodes of any size are almost always capped with gossan,
and the country about is stained with oxide of iron.
These are, therefore, the indications which must be
looked for, and until they are found the less time and
money that is spent in driving or sinking, the better. On
the north side of the river, on the Sirdar property, there is
a gossan formation which ought to be trenched across,
and, if the indications are favourable, should be followed
up a,long its strike. This may possibly be the outcrop
of a defined lode, though at present it would be impos-
sible to say.

T consider the field is worthy of much more attention
from prospectors than it has yet received. These very
old mica schists are mineral-bearing in a great many
countries of the world, and in this district there is every
reason to believe that good permanent fissure lodes will
be discovered. The country is broken through in several
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places by dykes of porphyvy and masses of granite, and
the tendency of modern geological research is to ascribe
more and more importance to these old acid rocks, They
are believed to be the principal source of the metals on
the West Coast of Tasmania, and that they are metal-
bearing in this field is proved by the Devon lode itself,
and the numerous veins and stringers of galena which
oceur in or near them throughout the district.

As regards access to the field, the present track was
constructed by the Deven \lmmo' Company (assisted by
the Government to the extent of £100) in order to get
its ore to market. The grade, as has already been
remarked, is very steep, even for a pack-track. A
fair grade for a road, or even a tramway, might be got
by md]m(r down the valley of the Dove and Forth
Rivers, and this is certainly the only practicable outlet
for the Devon Mine and sections in the vieinity., Its
construction would stand a good chance of opening up
other mines Jower down the river. Emerging from the
Dove River gorge there are three routes available to
obtain railway connection, each of which is strongly
advocated by interested parties. The first of these
which I will consider is to connect with Mole Creek, via
Lorinna and Tienna. The distance from the Devon to.
Lorinna would be about five miles, and, as I have already
stated, a good grade is to be had. From Lorinna
to Lienna, Gad's Hill has to be crossed. A couple
of years back a road was formed between these
two townships, but, unfortunately, it was never laid
out by a competent surveyor, and it passes over
almost the highest point in Gad's Hill. It is useless
for cart traffic, the grade being altogether too
steep. Mr. Burrows, authorised surveyor, acting on
behalf of the Devon Mining Company, has nearly com~
pleted a survey of another route. This crosses Gad’s
Hill about two miles further north at a low saddle, and
according to Mr. Burrows report to the Devon Company,
besides shortening the distance by half a mile, secures a
workable grade all through, the steepest part being 1 in
10, and that only for a few chains, The distance from
Lorinna to Lienna would be, by this road, about 74 miles.
From Lienna to Mole Creek the distance 1s 12 miles over
a good macadamised road. It i3 stated that this rvoad

XIv
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would have the advantage of opening up about a thousand
acres of agrieultural land on the western fall of Gad’s
Hill.  Mr. J. C. M*Michael, legal manager of the Devon
Mining Company, informs me that the company has
offered to pay £300 towards the construction of this
road.

The second proposed route would be to connect the
Devon AMine with the road alveady formed to the Shep-
herd and Murphy Mine. The distance would be about
14 miles, and I think a good grade could be obtained.
The objections are that it would involve unnecessary
climbing. The road from the Devon Mine will start
from near the bottom of the Forth gorge, and this voute
would involve ascending to Shepherd and Murphy’s
(about 1000 feet), only to come down again on the same
side of the river. The other side of the FForth corge has
then to be climbed in order to reach Railton.  The total
distance to Railton by this route would be 43 miles, ag
against 25 to Mole Creek.

The third snggested route is to conneet with the pro-
posed railway to be constructed from Railton to Wilmot
at its crossing of the Forth River. The distance in this
case would be only 12 miles from Lorinna, or say 17
miles from the Devon Mine, but considering that this
line will probably not be completed for some years, I
think it would hardly be fair to the distriet to pestpone
almost all means of access for that length of time.
Moreover, Mr. W. R. Reynolds, the engineer in charge
of the survey of the Railton-Wilmot Railway, tells me
that there are engineering difficulties in the way which
would make the construction of this road very expeunsive,

1 am, therefore, of opinion that the first route
mentioned, namely, that to Mole Creek, »id Lorimma and
Lienna would be cheaper, and serve the district better
than any other.

Five Mile Rise Gold Field.

Leaving the Devon Mine on March 4, I made Lorinna
my head-quarters for the Five-Mile Rise District. The
latter is situated on the western slope of the Forth
River Gorge, about 8 miles from Bell Mount. The old
V.D.L. track from Shefficld to Surrey Hills passes across
the Upper Forth Bridge at Lorinna, and thence up the
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Five-Mile Rise to the Caledonian Mine. The geology
of the district is very simple. The sedimentary rocks
are composed of fucoid sandstone, with thin layers of
shale and slate, striking about north-east and south-west,
and dipping about 10° to 20° to the north-east. Often
the dip of the strata follows the slope of the hill for con-
siderable distances, and, following up some of the creeks,
one can trace the same bed of shale for over half a mile,
though its thickness does not exceed one or two feet.
On the eastern side of the Forth River, we come across
limestones and slates conformable with the fucoid sand-
stones, and overlying them. Above these the sandstones
appear again. éra.nite occurs to the south of the field
on the Golden Cliff Mine, this being a portion of the
granite belt which runs from the Mersey over Gad’s
Hill to the Devon Mine. Higher up the Hill the
country to the north and south of the rise is overlaid
with Tertiary basalt. There has been a considerable
quantity of alluvial gold got from the field in past years
from the beds of small ereeks flowing down into the
Forth River ; but, at the time of my visit, there was no
work going on at all, even O'Rourke’s Hydraulic being
closed down for want of water. There have been a
number of small gold-bearing veins or reefs discovered on
the Five-Mile Rise, and many of them contained very
rich patches of gold-bearing stone, the richest gold
being found in a whitish sandy pug. Some of this is des-
cribed as being almost yellow with fine gold, but, un-
fortunately, the amount available has been very small.
Quite a number of these reefs have been floated from
time to time, and work started with great hopes of success,
but not one of them has been able to hold its own. It
-.cannot, however, be said that any of these shows have
really had a fair trial. The shoot of gold which was
first discovered has been sunk on and soon found to give
out, but very little effort has been made to discover others
of a similar nature in the same reef. Asno one was at
work on the field at the time of my visit, 1 was unable
to see as much of the field as I should have liked.

The Golden Hill Mine.

Sections 1476-93c, 1477-93¢, 1478-936, 1475-936G, each
~of 10 acres, chartered in the name of L. J. Bryant.
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This mine i situated about half 'a mile south-west of the
Forth Bridge, and is connected by means of a tramway,
with a 15-head stamp battery, erected on a machinery
site on the western bank of the Torth River.
The battery was formerly driven by steam-power, but
the engine and boiler have lately been removed. The
country 1is similar to that occurring elsewhere on the
Five-Mile Rise, and consists of flat-lying fucold sand-
stones, with thin seams of shale and slate. The latter
have evidently played an important part in the deposition
of themineral matter. I walked up a creek to the north
of the mine for some distance. The dip of the strata
follows the fall of the hill nearly the whole way, and the
water in the creek flows over flat smooth slabs formed by
the stratification of the sandstone. On the banks of the
creek there is a seam of shale about 15 inches in thick-
ness, which can be traced on either bank of the creck for
a long distance. In quite a number of places I noticed
that a stream of iron-stained water trickled down from
this seam, and in several places small culs had been pus
in, revealing the presence of pyrites, and in cne place 1
noticed a little yellow pyromorphite. The mineral in
each case was confined to the seam of shale, and often
occurred on hoth sides of the creek. It iz evident that
this mineral is due to small fissures traversing the country.
The shale was favourable to the deposition of mineral
sulphides, and became impregnated with the latter from
mineral-bearing solutions traversing the fissures. This
fact throws considerable light upon the oceurrence of
sulphide ore in the Golden Hill Mine. Ilate I1. gives a
sectional sketch of the formation and mine workings. A
tunnel has been put into the side of the hill, cutting three
small veins or fault fissures numbered 1, 2, and 3. These
fissures are apparently nearly parallel as to strike, the
latter being about north-east and gouth-west, and dip as
shown in the sketeh. The throw of the faults is very
prettily show by tracing out the position of a seam of
porous sandy shale, about 44 feet in thickness, which
occurs in the sandstone. Going into the workings, this
yeam is first seen in the bottom of the tunnel, dipping
underfoot, and striking at right angles to the course of the
tunnel, It is faulted upwards by No. I, and on the other
side of the fissure appears in the roof. Going on to No.
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2, the shale gradually disappears overhead, but reappears
in the floor of the tunnel as soon as the fissure is passed.
No. 2 is, therefore, a down-throw fault. The seam again
gradually riges in the tunnel until No. 3 is reached, when
1t 12 again faulted downwards ; after this it finally dis-
appears overhead. All this may be readily seen by con-
sulting the sectional sketch on Plate 11. Where cut in
the tunnel, these three veins or fissures are very small,
not more than two or three inches in width, and filled
with sandy pug and a little reef quartz. No. | has been
risen on for about 40 feet, but no further work has been
done upon it. No. 2 vein has widened out very consider-
ably towards the surface, and has been underhand stoped
for, perhaps, 150 feet. The stopes are now mostly full
of water, and I could form very little idea of the nature
of the reef ; there are apparvently two well defined walls
about 18 inches apart. Mr. L. J. Bryant tells me that
two crushings were taken out, which gave an average
return of 7 dwts. of gold per ton. An underlay shaft
was also put down on the vein, but as this was full of
water, I could not examine it. A sample of gossan
from the end of the stopes, assayed by Mr. W. F.
Ward, Government Analyst, gave a return of 18 dwts.
19 grs. of gold and 1 oz 19 dwts. 5 grs. silver per
ton. The vein was about six inches in width at this
point.

No. 3 vein has been driven on for a distance of 75 feet
from the tunnel, the drive following the seam of sandy
shale all the way. The latter has been faulted by the
vein, and appears again on the left-hand side just above
the drive. One stope has been taken out along this
seam, and in the end of the stope about 2 feet of solid
sulphide ore, composed of zincblende and ivon pyrites, is
showing. An enlarged section of the formation at this
point is given in Plate 11.  The sulphide ore is confined
1o the seam of porous shale which runs horizontally with
the stope, and, therefore, forms a horizonal shoot. To
the left of the sulphide body there is a foot or so of
nice-looking gossan, and for 10 or 15 feet further the
shale is much iron-stained. The gossan is evidently
caused by the oxidation of the sulphide body by surface
waters travelling along the bed of shale.
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Four samples were taken from this formation, and
were assayed by Mr. W. F. Ward, Government Analyst,
with the following resuits :—

Gold per ton.  Silver per ton.
dwts. grs. ozs, dwts. grs..

No. 1.—Bulk sample of sulphide ove ..... 4 2 1 4 2
No. 2—Bulk sample gossan from end of
stope next wlphlde OFE sisviee 1 6 0 19 15

No. 3.—Bulk sample gossan and iron-
stained shale from side of

170) ¢ TSR RRRCEBRUE R Trace 0 2 11
No. 4.—Bulk sample qua1t7 and pug
from No. 3 vein woiviinninennas 15 12 5 184 5

The results are disappointing, and not as high as the
whole of the ore token out of the stope is said to have
bulked when treated in the battery. Mnr. L. J. Bryant
tells me that two crushings were made, the first of which
yielded 12 dwts. per ton, and the second 7 dwts. The
difference may probably be accounted for by the presence
of rich patches, which have raised the average contents
of the ore to the figures stated The gossan is said to
have been extremely rich in places,

The occurrence of the sulphide ove in the bed of shale
is an interesting case of the influence of the conntry-rock
in the (]ep(:saltlon of minerals in Jodes. It 1s evident that
the fissure vein has acted as the channel through which
mineral-bearing solutions circulated. The shale was of a
favcurable nature, and became replaced by mineral sul-
phides, which, probably owing to the insoluble and dense
character of the sandstone, and also possibly to the absence
of a precipitating agent, were not precipitated in this rock.
It need hardly be said that the sulphide body cannot be
expected to live down; its presence in the vein is entirely
dependent on the seam of shale whose strike is approxi-
mately the same as that of the fissure vein; but it is
quite possible for other similar shoots to be met with in
depth. In all probability, other parallel seams of shale
ocenr which have a similarly favourable influence on the
mineral contents, but I cannot regard the prospects of the
mine as at all encouraging. Were such seams abundant,
they would be more noticeable on the surface than is the
case, and unless they are abundant the shoots of ore would
never pay to mine. It is true free gold occurs in the
veins where the shale is absent, but, as far as T have seen
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them, they are too small to work. The rich gold is
deseribed as occurring in soft sandy pug, and we do not
know how much this has been enriched by mechanical
conceutration,  Where the gold oceurs in the quartz it is
not very rich, and the veins are very small.

The Golden CUfF Mine.

This mine is now held under prospecting licence by
Mr. 5. O’Rourke. It is situated about a wmile south of
Loriuna. A cliff of hard sandstone rises from the wvalley
of a smmall creek, and forms the northern wall of the
granite belt which crosses the country from the Mersey to
the Devon Mine. In this cliff a small reef or vein of
quartz oceurs, carrving very fair gold.  The width of the
vein, where exposed, is only 2 or 3 inches. Mr. O’Rourke
is putting in a tuunel below the clitf in broken country, in
which lhe finds fragmentary pieces of quartz, carrying
gold. A sample from these pieces, assayed by Mr. Ward,
gave a return of 1 oz. 7 dwts. 11 grs. gold per ton. The
tannel is being driven, approximately, on the course of
the reef, and when the unsettled country has been passed
through there should not be wuch difficulry in finding it.
The country, where settled, is very hard, and I doubt very
much if the reef will be found to be payable.

The Glynn Mine.

This wine was deserted at the time of wmy visit, and I
could obrain no information as to the results obtained.
The mine workings were left in a very bad state, a lot of
the ground having fallen in, making a thorough exawmina-
tion impossible. A five-stamp battery has been erected,
and, appareutly, several crushings made. The stopes
have been taken out very wide—over six feet in places—
and the western wall is well defined, but at the ends of
the stope the reef’ appeared to be only about six iuches
wide. It was filled with a sandy pug, containing sowe
quartz.  The conntry is composed of a solt, shaly sand-
stone, rather more favourable, I should say, than that
which I have observed elsewtiere in this district.

O’ Rourke’s Hydraulic,
This is a small mine which has been successtully
worked by the owner for the last six or seven years,
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whenever the water supply permitted. The wmine is
situated to the north of the V.D.L. track, just opposite
the turn-off to the Devon Mine, on what is known as
Sunday Creek. The water supply, which is only available
in wet weather, 1s taken from another ereek to the north.
A small dam has been constructed just above the rau of
wash, and from this the pressure main comes down along
the deposit. The ran of wash is, perhaps, 500{t. in
length by two or three chains in width, and up to 10 or
12 feet 1n depth. It is composed, for the most part, of
angular sandstone wash, the bottom portion of which is
firmly cemented together, and has to be shot our. The
gold is generally coarser than that found elsewhere on the
Five-Mile Rise. It often contains quartz, and is quite
angular, and sometimes flaky. Anwngular pieces of lode
quartz are also met with in the wash, in some of which
visible gold is preseut. The central gutter has been
worked up to within a ¢hain or so of the dam, but Mr,
O’Rourke tells me that the greater part of the remaining
wash is payable, his object in working up the gutter being
to locate the source of the gold, which he thinks will
prove to be a payable quartz reef. In this there should
be no great difficulty, as the gold has, evidently, not
travelled far.

Other Sections,

There bave been several other mines in the distriet, all
possessing essentially the same general characters as those
already deseribed. The Caledonian Mine is situated at
the top of the Five-Mile Rise. This mine started on a
rich vein of gold-bearing pug, which soon changed into a
small quartzreef. A fifteen-head battery was erected (sub-
sequently removed to the Golden Hill JMiue), and a
crushing of 200 tons put through. This is said to have
yielded 12 dwts. to the ton, but,on account of the narrow-
ness of the reef, it did not pay for the mining. The old
Union Mine, a little west of the Golden Hill, and Camp-
bell’s Reward, about three miles north of Lorinna, were
of the same character. On the whole, I cannot think the
country is likely to contain any large and payable reefs.
The creeks have all been well prospected for alluvial, and
although this is widely distributed, it occurs nowhere in
very large quantities. Where it has been worked it has
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asually led ap to some small reef similar to those which
have been desceribed, and I think it is probable that these
will account for all the gold that has been shed.

Forth Bridge to Barn Bluff, via Mount Pelion.

On March 6th, T left the Forth Bridge for the Barn
Bluff. The only route at present available is along Innes’
Track from Lienna to Rosebery. The track is most
circnitous. TFrom Tienna it ascends on to the divide
between the Mersey and the Forth rivers, and follows this
in a southerly direction for about 20 miles, until the
eastern end of Mount Ouakley is crossed. Then it
descends in a westerly direction to Lake Ayr, at the foot
of BEast Pelion, passes round north end of West Pelion,
and then runs in a north-westerly direction to the Barn
Bluff. Along the track, the distance from Lienna to the
Barn Bluff Copper Mine is about 46 miles, but as the
crow flies it is not more than 16 or 17. Besides being
very circunitous, the track has many other disadvantages.
The divide between the Mersey and Forth rivers is at an
elevation of from 2500 to 3250 feet above sea-level, aud
in winter a large part of this is covered with snow,
absolutely prohibiting all traffie. Much of the track is
also very boggy, and, after Mount Pelion is passed,
traverses buiton-grass swamps for several miles. Very
Iittle traffic passed along this track until the Barn Bluff
Company started operations, some four months ago, and
even now the pack-horses only go along the track about
once a week ; but this has been sufficient to make the
track quite dangerous in parts. The greater portion of
the track has only been pegged out, and much of it passes
over swampy ground, which is only covered by a thin
crust of vegetuble matter. This soon becomes broken
through, and a dangerous bog-hole is produced.

The northern end of the divide between the Mersey
and the TForth is known as Gad’s Hill. Here the
country is all overlaid with basalt, with the exception of a
belt of granite passing across the northern end of the hill,
and which has already been referred to. Gad’s Hill is
about ten miles in length. South of this, the track
enters fucoid sandstone country for about four miles
(Lemonthyme Hill), until the Berriedale Plains are
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reached, when the country is again overlaid with basalt.
This continues for, perhaps, another couple of miles, and
for the remainder of the divide, a distance of 12 wmiles, Lie
country is composed of dolerite. This rock is also a
capping. the Forth and Mersey gorges on either side
being cut into sandstone or schist. Descending from the
platean to Lake Ayr, we enter the horizontal strata of the
lower coal measures.

The geology of the country in the vicinity of Lake Ayr
aud Mount Pelion is very interesting. Plate 1, gives a
sketch map (for which I am indebted to the kindness of
Mr. G. R. Bell) with a rough peological section of the
Pelion Group of Mountains. As will be seen, there are
in this group six good-sized mountaivs, separated by high
saddles, only two of which have received separate names.
The un-namwed mountains I have nuombered 1 to 4, in
order to facilitate reference. The geology of all the
mountaing in this part of the State presents essentially
the same features. The lowest rocks are highly-inclined
schists of, probably, Archean age. Above these come
horizontally-stratified conglomerates, sandstones, and shales
belonging to the Lower Carboniferous period. The thick-
ness of these strata at Mount Pelion I estimate at from
1200 to 1500 feet. Above these again, and formiung the
cag;ping of all the mountains in the distriet, is a layer of
columuar greenstone (dolerite) from 500 to over 1000 feet
in thickvess. In the Pelion group, the saddles between
the separate mountains are in carboniferons strata.
Mount Pillinger and Ragged Moantain, to the east of
Mount Pelion, The Du Cane and Eldon Ranges to the
south, Mount Oakley, Barn Bluff, Brown Mountain, and
Cradle Mountain, to the unorth, all present essentially the
same geological features. Viewing the country frow the
top of one of these mountains, the deduetion is almost
irresistible that these now isolated masses of dolerite once
formed part of an enormous sheet covering the country in
all directions. If this view is correet, the area of the
sheet must have measured at least some hundreds of
square wiles, and its depth from 800 to over 1000 feet.
According to the latest theory as to the origin of the
dolerite, it is supposed to have been inserted Detween
horizontal layers of sedimentary rocks in the form of
great laccolites, or sills, However well this theory may
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hold for other parts of the State, I am not of opinion
that it is tenable in this. A laceolite having an area of”
hundreds of square miles is, of course, impossible, and I
cannot believe that each of these mountains represents a
separate sill, connected with an internal reservoir by
means of a separate voleanic neck. Were such the case,
dykes, or fissures, or some decided evidence of disturbanece,.
would be noticeable along the well-exposed slopes of the-
Pelion Group; but such is not the case. The coal
measures are singularly undisturbed, and are not broken
through by any eruptive rocks. Wherever the eruption
of dolerite took place, it must have been at some distance
from any of the Pelion group of mouontains, I shall not
discuss this question further 1n the present report. It is
to be brought forward at the next meeting of the
Australasian Association for the Advancement of Secience,
to be held in Hobart in January next, and then, no doubt,
mauy more facts concerning this interesting rock will be-
brought to light.

Coal at Mount Pelion.

Two seams of coal have been discovered in the Pelion
Groap of Mouutaivs. The first one which I examined
was exposed in several trenches on the eastern slope of
West Pelion, and in one place a tunnel, 20 feet in length,
has been put in on the seam. The latter is, apparently,
horizontal, and abou: 17 inches in thickness. It is com-
posed of a bright firm black coal, containing, unfortunately,
considerable quantities of pyrites. A bulk sample taken
down the face of the seam, and unalysed by Mr. W, I,
Ward, Governmeut Analyst, gave the following result :—

Fizxed Carbon . 52°0 per cent.

Ash g (,ol\e............f 171 5

Gases, &c., Jost at red heat......... 196,

Subphur s nsmieiis g 10°5 "

Moisture lost ut 212° F. .oivune. 08,
1000

The unusually high percentage of sulphur would probably
render the coal useless for economic purposes.

The second seam has been found outeropping on the
northern slope of No. 3, Mount Pelion. Oun the north-
western end of 1his mountain a tunnel has been put in on
the seawn for a distance of 50 feet. The seam is split into-



218

two parts at this point, separated by about 4 inches of
carbonaceous shale, the upper portion being about 5 inches
in thickness, and that of the lower 21 inches, excluding a
few inches of very poor coal on the floor of the seam.
This makes a total of 26 inches of coal. A bulk sample
taken at this point gave, on analysis, the following
result :—

Fixed Carbon : § 546 per cent.

‘Ash % Coke .evvernns 1 302 Y

Gases, &c., lost at red heat ......... 225

SUIPHUL: vasswvewiwsiia vausmssiasonsasvann 06

Moisture lost at 2120 F. ..o 1.5 S
1000

I was surprised at the large percentage of ash present, as
‘the coal had the appearance of being singularly pure and
homogeneous. I am inclined to think it mast be in part
due to the accidental inclusion of some of the carbonaceous
shale in the sample. This, of course, might be eliminated
during the process of mining. In other respects the result
is very satisfactory. About 20 chains to the east of the
above tunuel another opening has been made 20 feet in
length into the same seam. It is not split into two parts
at this poiut, one seam 22 inches in thickness being seen.
The floor of the seam is composed of shale, and the roof
of firmi sandstone. The same seam has been traced, by
means of small trenches, round the slope of the mountain
to the west side of East Pelion. Here it is said to be
about 18 inches in thickness, though I did not examine it
at that point.  The seam is 900 feet above the oune found
on West Pelion, and, in all probabhility, might also be picked
up on that mountain. The seam is too small to be pay-
able at present, even if the ash contents proved to be
satisfactory, but if a local demand sprang up through the
development of metal-mining in the distriet or at Barn
Bluff, it is probable that the seam would then become
payable.
Mount Pelion Copper Mines.

These mines, which I believe have been shut down for
some years, are situated in a belt of schist country between
East Pelion and Mount Oakley. Time did not permit
me to locate the shows on the different sections. Several
veins, carrying copper pyrites, were examined on the south
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side of the creek which flows from Lake Ayr into the
Forth River. These have been trenched across, and sunk
on for short distances in several places, but as the holes
were all full of water at the time of my visit, 1 could only
examine their cuterops on the surface. They seem all to
consist of small veins and bunches of iron and copper
pyrites, pyrrhotite, zine blende, and quartz. The most
easterly of these veins is the largest. On this a shaft has
been sunk, from which a good many tons of ore have
been obtained. It counsists mainly of iron pyrites, zine
blende and hematite, with a little copper pyrites. The
strike is north and south, and on the surface the vein is
from 1 to 2} feet in width. The eastern wall of the vein
is well defined, but I could see no western wall, and think
the metal is due to the replacement of the country-rock on
this side. About 30 chains north of these veins another
lode, or probably, a continuation of one of those already
deseribed, has been discovered. The formation has more
of the appearance of a true lode than any of the others.
It also strikes north and south, the dip being 60° to the
west. A small open cut has been made upon it, and in
the centre of this a shaft (now full of water) has been
sunk. On the surface the lode is about 5 feet wide, and
consists, for the most part, of quartz, with bands of zine
blende and iron pyrites up to 18 inches in thickness, The
country is low-lying, and could only be tested by sinking.
Under these ecircumstances, and considering the by no
means encouraging results which have so far been
obtained, I doubt if it will be worth while to spend more
money upon it. There is, however, every possibility of
payable lodes existing in the locality, as the country is of
a favourable nature, and the failure of these should not be
allowed to discourage prospecting in the locality.

The Barn Bluff Mining Field.

This field has been brought under prominent notice
during the last few months by the discovery of several
large deposits of copper-bearing pyrites. The field is
situated to the east of the Barn DBluff, between that
mountain and the Forth River. The country consists
mainly of finely laminated schists, striking for the most
part about 80° west of north, and sometimes due east and
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west. The dip is variable, and it is probable that a careful
survey would disclose a series of anticlines and synclines.
The whole country shows very marked evidence of pro-
longed glacial action, large areas being ccvered with glacial
débris and erratic boulders of greenstone (dolerite) being
met in all directions. Roches moutonnées are not
uncommon, and lakes varying in size from an acre or two
to several hundred acres are very abundant. Superficially
the country strongly resembles the Lake Dora district.

The rock most frequently met with is a strongly foliated
-quartz schist. This consists principally of quartz, but con-
tains a good deal of hydro-mica, the flat particles of which
are arranged in parullel layers, giving to the rock its
foliated structare. The fine laminee are very prominent
on the weathered surface of the rock, but are by no means
so distinet on the fresh fracture. I think that quartz schist
is a more appropriate name for the rock than quartzite,
the term by which the rock is locally known, as it lays
more emphasis on the schistose character. The rock occurs
in long bare ridges all over the country, the intervening
flats and hollows being covered with button-grass or scrub,
-or being vccupied by small lakes. This causes the rock to
appear in greater abundance than is really the case. I
think it will be found that the softer schists are really in
greater abundance than the quartz schists, but these being
softer have been worn away by the erosive action of the
glaciers, and, therefore, are now hidden from view beneath
the button grass and glacial débris of the low-lying ground,
Crystalline mica schists, hydro-mica schists, and argillaceous
:schists are all represented, I also noticed a nodular schist
containing very numerous siliceous nodules about the size
of a walnut. The latter stand out on the weathered sur-
face of the rock, giving it a very striking appearance.

I believe these schists are of archeean age, and that the
same line of country extends in a northerly direction as
far as the Devon Mine. The Mount Pelion schists are
-also of the same age. 1t may be worth recording, in this
place, that at the 29-mile peg on Innes’ Track, a boulder
1s to be seen consisting of coarsely crystalline gneiss. The
latter has evidently been transported by ice, but must have
-come from somewhere in the district. Its oceurrence may
be an additional proof of the ancient character of the rocks
in the distriet.
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The Barn Blvff Gold, Silver, and Copper Mining
Company, No Liability.

C. P. Swith, Mining Mauager. This eompany holds
Beerions 4920-93um and 4921-93m, each of 80 acres. They
are sitnated about 4% miles south-east of Barn Bluff, and
the mine workings are in the valley of Comuwonsealth
Creek, a tributary on the west side of the Forth River.
The mine was discovered by H. Andrews and J. Swallow
about two years ago, but, with the exception of some
surface trenching, no work was done until the present
company took over the property.

Plate TV, gives a geological sketch map of Seection
4920. I wish to lay particular stress on the fact that this
is only a shetch map as far as the geological features are
concerned. The mine workings are plotted approximately
correctly, but it was impossible for me to locate, with
much accuracy, the lines of contact of the different rocks,
The ground is largely covered with button-grass, serab,
and detrital matter, and often it happens that where one
wost wishes to find an exposure, there the rock is most
effectnally concealed.  The strike of the country is
approximately shown by the lines or dots representing the
various rocks.  But as this varies cousiderably, especially
in that belt of country which is shown running diagonally
aeross the section, an aceurate representation could not be
made by this means. In all essential particulars, how-
ever, as far as the present report goes, the chart will be
found to represent the geological features of the mine with
sufficient accuracy. It will be seen that two creeks flow
throngh the section—Cook’s Creek flowing along the
northern boundary, and Commonwealth Creek about 10
chains to the south. It is on the spur between these
creeks that the mine workings are situated. To the
sonth of Commonwealth Creek the ground rises steeply
for over 500 feet, the highest point being known as the
Big Knob. The greater part of the section is composed
of quartz and other schists, striking from 80° 1o 90° ro the
west, and dipping either vertically or steeply to the north,
The rock is frequently traversed by veins of white quartz
striking north-east and south-west, and a few chains north
of the section a small dyke of basalt, 4 feet in width, is
beautifully exposed in the bottom of a creek, striking in the
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same direction as the quartz veins. A microscopical ex-
amination of this basalt proves it to be very fresh olivine
basalt, and evidently of Tertiary age. Crossing the section
diagonally from the north-west corner to the south-east, is
a very remarkable belt of country striking approximately
45° west of mnorth. Along the south-western wall or
boundary of this formation there is a band of chlorite
schist, perhaps two chains in width, whieh ean be traced in
a straight line right across the section.  To the north-east
of this band, in the vicinity of the mine workings, a hard,
dense, dark green rock occurs, also containing chlorite, and
qtrong]v 1111p1e<r11ated with clystallmp iron pyrites, and
also containing copper pyrites. This occurs in bands
running par allel to the chlorite schist. North-west of this
again we find a greyish-green rock, easily scratched with
the knife, and probably containing both chlorite and
stealite. I think that both these rocks are of the same
nature, and propose the provisional nane of ehlorite rock
until their precise character has been determined. Aecrino-
lite rock also occurs in some of the trenches in this belt.
Further south along the bele I did not notice the chlorite
rock, though it is quite possibly present. The Big Knob
is composed of highly foliated quartz schist, very :,tr'ono"]y
crumpled, and stnkmg in all directions. Ou four different
places along the south-western wall of the chlorite belt,
outerops of white quartz are noticed. They consist of a
mass of thick veins of quartz, containing numerous druses
of erystals. ‘They are approximately in a straight line,.
and oceupy the same gevlogical position in relation to the
chlorite belt, and are evidently connected therewith. As
will be seen by the chart, more than half of the mine
openings have been made to the east of this chloritie belt.
Here the country is composed of alternate bands of”
quartzite, or quartz schist and actinolite rock. The latter,
when free from the presence of pyrites, is composed of fine
fibres of actinolite, malted and felted together in a very
compact manner, making the rock extremely tough and
difficult to break with the hammer, though it is edSllV
scratched with the knife. Both these rocks are often very
heavily charged with mineral, dense bands of pvrrhonte .
iron pyrites, or micaceous irou and iron pyrites, all ¢on-
taining a little copper pyrites, and sometimes the latter in
ccmsiderable guantities, occur over the whole area which:



£

223

has been opened up. The dense pyrrhotite occurs more
frequently in the quartzite than in the actinolite, and has
the appearance of having replaced the latter metaso-
matically, there being no definite line of contact between
them, buat rather a gradual passing over from the quartzite
into pyrrhotite, the intervening rock being composed of
quartzite, more or less heavily charged with pyrrhotite.
The pyrrhotite generally contains a little copper pyrites
distributed throughit in fine strings, and sometimes in con~
siderable quantities. The actinolite rock appears to be
richer in copper than the quartzite, and to be more
generally associated with iron pyrites than with pyrrhotite
though bands of the latter also occur in the actinolite
rock. In several places I thought I detected the fine
fibres of actinolite all through the otherwise dense whitish
iron pyrites, or mixture of iron pyrites and micaceous iron.
This might be taken as pointing to the replacement of
actinolite rock with pyrites. This also contains a little
copper.

The eastern portion of thé chloritic belt is also very
heavily chargetl with pyrites and mieaceous iron, and
usually, though not always, the dense metal is associated
with actinolite, the latter often occurring in long bundles of
radiating fibres. Altogether, the deposit exhibits some
novel and most interesting phenomena, and it will not be
till much more work has been done that any adequate
theory of its origin can be put forward.

The Barn Bluff Company started work on the formation
on the 12th of January last, and immediately commenced
vigorously opeuning it up by means of a series of open
cats and trenches, with the object of ascertaining the
nature and extent of the formation, Considering the very
short time that the company has been at work (at the
time of my visit, a little over 2§ months), the amount of
work done is most creditable, but, as yet, the extent of the
formation is merely a matter of conjecture. 'The open cuts
and trenches extend over an area, the extreme dimensions
of which are 9 chains long by 7 chains wide. In all of
these the country is more or less mineralised. There has,
however, been nothing done, as yet, to show how far the
deposit extends to the south and west of these workings.
In both these directions the metal appears to be going
just as strong and massive as anywhere else, The principal

v
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openings are charted on the map, and, to facilitate reference,
I have lettered them with capitals. Openings A to L are
situated east of the chloritic belt, whereas M to T are
situated either in this belt, or near its margin.

Open cut A discloses a seam of pyrrhotite, containing a
good deal of copper pyrites and some arsenical pyrites,
about 2 feet wide. Copper contents improve in the
bottom of the cut, which is about 7 feet in depth. Strike
is east and west, and dip vertical; north and south walls
are quartzite. The Manager tells me that a sample from
this cut, assayed by Mr. Ward, Government Analyst,
yilelded 94 per cent. of copper, as well as some gold and
silver.

Open cut B.—About 12 feet wide. The face is mostly
composed of solid pyrrhotite, with copper and arsenical
pyrites distributed through it, also a good deal of quartzite
and actinolite rock, the latter containing copper pyrites in
bunches. Strike of formation east and west.

Open Cut C.—About 10 feet wide in solid actinolite
rock, with iron and copper pyrites in bunches. A little
talc and stealite also present.

Open Cut D.—Very solid metal is exposed here. It
consists of whitish iron pyrites apparently replacing acti-
nolite. It is poor in copper.

Open Cut E.—Subsoil is deep here; from the bottom
of the cat a good deal of solid iron pyrites and a little
copper pyrites has been obtained.

Open Cut I'—This cut exposes a solid mass of pyrrhotite
and copper pyrites about 4 feet in thickness. The country
is much disturbed here, and it is probable that this, as well
as Cats D. and E., are very near the eastern margin of
the chloritic belt. In none of them could the strike be
determined with certainty.

Open Cut G.—About 23 feet wide. Tace up to 10
feet high. The centre of the face is taken up with a band
of quartzite about 12 feet wide, running east and west.
To the north of this there is a band of good copper-bear-
ing rock 2 to 4 feet wide, and consisting of decomposed
actinolite rock, with a good deal of micaceous iron and
copper pyrites. The copper appears to be improving in the
bottom of the cut. To the south of the band of quartzite
there is another band of mineral-bearing rock of similar
nature to the other, but not so rich in copper. A few tons
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of good oxidised copper ore has also been got from the
cut. It consists of malachite, azurite, micaceous iron, and
limonite, with, probably, some cuprite distributed through
the decomposed actinolite rock.

Open Cut H.—About 20 feet wide. Depth of face 15
feet. In the centre of the face there is a band of very
dense pyrrhotite, with a little copper. Also contains
whitish iron pyrites which tarnishes yellow. This appears
to be due to the replacement of quartzite. Its width is
about 4 feer, To the north of this is a finely malted acti-
nolite rock, carrying small bunches of copper pyrites and
micaceous iron. The two minerals appear to be closely
associated, the latter forming the margin, and the
former the centre, of the bunch. This band extends into
cut (x., making the total width about 20 feet; but the
copper contents decrease towards the northern wall. Here
also the copper contents improve in the bottom of the
cut.

Open Cut K.—This is a small cut about 4ft. in width,
and exposes a band of whitish pyrites the full width of the
euti( The mineral here appears to be replacing actinolite
rock.

Open Cut L.—Seven feet wide ; subsoil deep. In
bottom of cut, quartzite and greenish black rock carrying
nice copper pyrites, showing.

Open Cut M.—Exposes actinolite rock heavily charged
with iron pyrites. The strike is 40° west of north.

Open Cut N,—Country consists of a hard dark green
rock (chlorite rock), with a little actinolite, carrying a good
deal of iron pyrites and micaceous iron, with a little
copper. The strike is probably west of north,

Open Cut O.—In dark greenish black rock (chlorite
rock), a good deal iron-stained, much of it being strongly
impregnated with micaceous iron and a little iron and
copper pyrites,

Open Cut P.—Trench on top of hill in dark green
rock, a good deal decomposed, and exposing in the bottom
a good deal of iron and a little copper pyrites,

Open Cut Q.—Hard greenish black rock (chlorite
rock), carrying pyrites distributed through it freely in
cubical erystals, A lot of dense, whitish ron pyrites is
also present, but very little copper; also, dense pyrrhotite
and micaceous iron. - 2
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Open Cut R.—A shot or two has been putin here,
exposing dense whitish iron pyrites and micaceous iron,
accompanied by a little decomposed actinolite rock ; there
is very little, if any, copper present, but the cut is quite
superficial,

Open Cut S.—A couple of shots have been put into
the edge of the creek at this point, and expose a massive
body of stone, consisting of whitish iron pyrites and
micaceous iron, replacing actinolite or chlorite rock, A
little copper is also present.

Open Cut T.—Here a few shots have been put in, in
the bottom of the ecreek, exposing similar stone to that
found in 8. The pyrites occurs in strings and bunches all
through the rock.  The groundmass appears to be com-
posed of actinolite fibres and chlorite, there is also some
micaceous iron present, and a little copper.

The above deseription includes all the most important
openings which have been made in the deposit, but between
these there have been a number of smaller openings made,
and with results similar to those described. BSpeaking of
the deposit as a whole, it may be deseribed as an immense
deposit of pyrrhotite, iron pyrites, and micaceous iron,
oceurring in massive bands in the country rock, all contain-
ing a little copper pyrites, and in places the latter mineral
is exposed in payable quantities. The bulk of the deposit,
however, as far as the present very shallow openings have
showu, is very poor. In many of the cuts the copper con-
ients are better in the bottom of the cut than on the surface,
and 1 hold the opinion that there will be a further improve-
ment as greater depth is gained. The mine is well worth
vigorous prospecting. This can only be doue effectually
by tunnelling. The spur on which the present cats are
located should be driven under at as great a depth as
possible,and another tunnel should be putinto the hill to the
south of Commonwealth Creek. The deposit is shown to
be erossing the ereek strongly in curs S.and T. How farit
extends cannot-at present be estimated, and it caunot be
economically ascertained by trenching, owing to the heavy
overburden of detrital matter that has fallen from the = Big
Knob.” More trenching, however, is required to the east
of the present cuts to determine how far the deposit extends
down the spur between Commonwealth and Cook’s
creeks,
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As far as the chloritic helt running diagonally across the
strata of the country, and the actinolite rock occurring in
this belt, and also apparently forming spurs from it parallel
to the strata are concerned, I have endeavoured to describe
their occurrence as accurately as possible. It is probable
that hefore their geological relations can be determined we
must wait until the processes of mining enable us to
examine their occurrence wmore fully, and until a more
accurate and complete survey is made than was possible
during my visit. I cannot, however, refrain from express-
ing the opinion that both these rocks are derived from
some old eruptive rock. There appears to me to be no
other explanation of the comparatively narrow band of
chlorite schist running across the general strike of the
country. The rock has, of course, undergone intense alter-
ation. Chlorite is a secondary mineral derived from other
ferro-magnesian minerals such as actinolite, hornblende,
olivine, &ec., of which many basic eruptives are almost
entirely composed. Rosenbusch, the great authority on
petrology, ascribes the origin of chlorite schist and
actinolite rock to the alteration of such eruptives. The
position of the actinolite rock apparently forming spurs
from the chlorite belt as well as occurring in that belt
itself is very difficult to explain, and, certainly, it would be
premature to enter into any speculative details as to how it
came into the position it now occupies.

Whatever may have been the origin of the chlorite and
actinolite rocks, one thing is certain, namely, that the
deposit of copper-bearing minerals is intimately connected
with them. This is proved by the fact that on the only
two other mines which I was able to visit in the distriet on
which eopper ores had been discovered, the same rocks
were associated with the same minerals, and in each case
the oecurrence is of a very similar character. In the
whole of the district the direction of fissuring is con-
sistently north-west and south-east. This is not only
shown by the belts of ehloritic rock, but is also evidenced
by the oceurrence of very numerous veins of white quartz
crossing the strata in the same direction, and also by the
small dyke of Tertiary basalt, whose strike is approximately
the same as that of the chlorite belt. Both the white
quartz and the Tertiary basalt occur as the filling of
fissures, and the latter goes to show that the direction of
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fissuring was preserved until a comparatively recent
geological period.

The North Barn Bluff Mine.

T. Cook, Mining Manager. This company holds
Section 4954-93m, north-west and adjoining the Barn
Bluft Mine. The belt of chloritic rock which crosses the
Barn Bluff Company’s northern section, continues into
this section, and the quartz formation, already alluded
to as being connected with the chloritic belt, also
occars here, as shown on the sketech map (Plate
IV.). I could not, however, find the continuation
of the band of chloritic schist which runs so con-
tinuously through the section to the south, though it may
quite possibly be here, as much of the rock is covered with
button-grass. The chloritic rock s hard, and dark green
in colour, similar to that found in open cut 2 in the Barn
Bluff Mine. It is strongly impregnated with iron pyrites,
and a little copper pyrites also occurs. Several cuts have
heen put in to the sides of the hill to the east of Cook’s
Creek, cutting bands of iron pyrites in this rock.
Quartzite is also met with in this creek. It is now pro-
posed to fest the formation at a greater depth by means of
a tunnel from the creek.

Seetion 46698-93,

Charted in the name of Lord, Swallow, and Erickson.
This section is situated about a mile and a half south-west
of the Barn Bluff Mine. The general geological features
are essentially the same as the latter, the general strike of
the country being 80° east of north., On the eastern side
of a good-sized creek flowing through the section a small
vein of copper pyrites has been discovered, and traced by
means of trenches for five or six chains along its course.
The width of the vein varies from three inches up to
about nine inches, and the strike is about north-east and
south-west. The western wall of this vein is composed
of a chloritic rock of a similar nature to that
found on the Barn Bluff Mine, and striking in the
same direction, On the hillside to the east of the vein of
copper pyrites there are numerous boulders of porous
limonite, or bog-iron, and a few shallow trenches have been
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sunk with the object of testing the ground, but none of

these have bottomed the subsoil, which in this place is
rather deep. 'The sectiou is well worth prospecting, us we
have here evidently another belt of chloritic rock of the
same nature as that occurring on the Barn Bluft Mine.
That it is also associated with copper is shown by the vein

-of copper pyrites already found. It is very probable that

the boulders of bog-iron on the hill above may have been
formed by the decomposition of a body of pyrites. The
hill should be well trenched, and if the results are favour-
able a tunnel should be put in from the creek. About
200 feet of backs are readily obtainable.

North of this seetion, on the other side of the creek, I
was very pleased to see the actinolite rock oceurring. It
is exposed in a small open cut, but the country is so dis-
turbed that I could not determine the strike at this point.
Since my visit the ground has been taken up. It is well
worth prospecting.

Sections 4818-93M and 4819-93M. Swallow and Madden.

These sections are situated a little over a mile to the
west of Lord, Swallow, and Erickson’s Section. Several
shallow trenches and open cuts have been made, exposing
a very similar formation to that already described on the
Barn Bluff' Company’s property.

In the first trench examined, which was situated to the
west of a small lake, the country was much broken up,
making it impossible to determine the strike. Dense
pyrrhotite occurred here, associated with actinolite rock,
and containing copper pyrites. About six chains to the
south of this a trench has exposed a good section of the
country. This consists of quartz schist and finely-
laminated crystalline mica schists, highly ineclined, and
striking 80° east of north. In the northern end of the
trench a dense body of pyrrhotite has been uncovered :
this carries copper pyrites all through it, and in places it
is fairly rich: the width of the band is 10 or 12 feet.
About 30 feet south of this another band occurs in the
same trench. This has not been broken into, but is
evidently of the same nature as the other. Passing up
the hill to the west several other bands are exposed.
All these are striking with the country. The trenches
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are all quite shallow, aund it is probable that the copper
contents will be found to increase in depth. I think it
very probable that here also the copper will be found to
be associated with a band of chloritic rock. In pros-
pecting the section this should first be located and
followed up. Actinolite rock occurs in the northern
trench, though here its position could not be determined,
owing to the disturbed nature of the country. The show
i3 a very promising one.

Proposed Track to the Barn Bluff District.

It has been already pointed out that the present track
to the Barn Bluifl, »id Mount Pelion, is not only ex-
tremely circuitous, but passes for nearly 20 miles over
high-lying ground which, in winter, is covered with
snow, and becomes impassable. A great part of the rest
passes over swampy ground which certainly could not be
made fit for constant traffic without a large amount of
expenditure in cording. The question of another route
is, therefore, of great importance to the district. After
very careful inquiry into this question from a number of
prospectors and others who are well acquainted with the
country, and after examining the lay of the country as
carefully as possible without actually going over the
ground, I am quite satisfied that a route can he got
which, while avoiding all the worst of the high ground
on the divide between the Mersey and the Forth, would
shorten the journey from ILienna to the Barn Bluff
Copper Mine by from 15 to 20 miles, and the journey
from ILienna to Rosebery by from 10 to 15 miles.
The proposed route would leave Innes’ track at the south
end of Gad’s Hill, pass for a few miles along the top end
of the Forth Valley, and thence gradually descend to the
Forth River. There are then two routes possible, and
it will require a survey to be made in order to determine
which would be most advantageous. Ome route would
bring the track up through the Barn Bluff Company’s
Section. The Forth gorge would, in this case, have to
be climbed by a zig-zag up the spur to the south of the
Commonwealth Creek. The second route would join
Innes’ track in the vicinity of Swallow’s Section, and
would come a good deal further south than the first, but
could probably be made with a better grade. It would
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follow the Forth River up to nearly opposite Mount.
Oakley, and then turn to the west along the northern
gide of Swallow’s Creek. Tither of these routes would
be in solid country nearly the whole way, and, passing up
the schist country in the Forth Valley, would be opening
up a possible mineral country which the old track, by
passing along the greenstone capping of the divide,
avoids. I am of opinion that the prospects of the
district fully warrant the construction of this track,

T have the honour to be,
Sir,
Your obedient Servant,
GEORGE A. WALLER,
Assistant Government Geologist.
W. H. WaLLAcE, Esg.,
Secretary for Mines, Hobart.



REPORT ON THE TIN-BEARING
CAPABILITIES OF THE GLADSTONE
DISTRICT.

—_———

Government Geologist's Office,
Launceston, 11th May, 1901,
SIR,

I mavE the honour to report that, in pursuance of your
instructions, I have visited and examined the stanniferous
ground at Gladstone. My visits extended from 28th
January to 8th February, and again from 28th March
to 13th April.

The primary object of my examination was to ascer-
tain the capabilities, from a tin-mining point of view,
‘of the country commanded by the Mt. Cameron Water
Race. Mr. Rahbek, the hydraulic engineer recently
appointed by the Government to report upon the cost of
renewals and repairs of the water-race, having estimated
the cost of restoration of the six syphons, and of a pro-
posed reservoir on Old Chum Creek, as £22,000, or
using perishable materials only, and without the reservoir,
as £15,225 ; the question whether the tin deposits are
such as to warrant the outlay has suddenly become of
practical and pressing importance.

I may at once say that to form an estimate of the
value of these deposits is no easy matter, and it cannot
be even attempted without first systematically testing
the ground by a series of trial bores.

The reason of the difficulty is that the bulk of the
concentrations of tin ore is in gravels spread far and
wide over the surface of the country. The configuration
of the land was different in Tertiary times from what it
is now, consequently, the rivers flowed in other channels,
which were subsequently obliterated by being filled with
marine wash, as this part of Tasmania sank slowly be-
neath the waves of the ocean. It has been shown by
the diamond-drill bore at Belmont, near Longford, which
went to a depth of 894 feet without bottoming in Tertiary
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lacustrine strata, that the subsidence of the land was

.considerable. While the country remained at sea-level

the wash was, doubtless, carried hither and thither and
redistributed by the sea, in which process river gravels
and beach shingle got mixed and scattered over a wide
area. On its emergence, the rivers, diverted higher up
towards the south by extensive outpourings of basalt,

assumed channels different from their former ones, and

the old watercourses, choked with the stanniferous waste
of the Blue Tier, remained thenceforward hidden below
the superincumbent later marine and estuarine deposits.
Streams of basaltic lava extended further north than
(Gladstone, for basalt is seen on Foster’s blocks and on the
N.W. corner of A. Parker’s lot, No. 142., between
(Gladstone and Cape Portland, at the Mussel Roe Marsh.
The intervening part of the sheet has evidently been

denuded.

In consequence of the commingling of the deposits
which has thus been brought about, it is difficult, and often
impossible, to separate purely marine drift from purely
river wash. The marine or mixed terraces are only
locally rich, hence it is, above all, desirable to discover the
deep undisturbed river courses, which may be expected
to contain the richest drift. Apart from the greisenised

granite porghyry formations, the future of the district

may be said to depend upon the old beach terraces, and
still more upon the uncovering of the more ancient river

-courses, now lost to sight beneath the pretty uniform

covering of drift left by the sea and its littoral lagoons
before the land rose to its present level.

A depression of the land, 300 feet below its present
level, would bring the highest terraces down to sea-level
again, and, accordingly, it seems as if the buried leads of
the ancient rivers in this part of the country would ter-
minate by running out to sea below sea-level.

From Mount Cameron northwards the surface of the
land is a gently undulating or nearly level plain of
marine denudation, sloping gently towards the sea.
This gentle slope of the surface may probably be taken
as a guide to theslope of the bedrock. Deep leads may,
therefore, be within practicable reach, but they are
certain to be wet, as they will collect the drainage from
the granite slopes.
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From a geological point of view, it would be of
interest if the Government were to arrange for ascer-
taining the yearly or quinquennial rate of elevation or
subsidence of the coast-line by means of fixed permanent
marks at sea-level, such ag have been ‘made under the
direction of the Swedish Governmentin the Scandinavian
Peninsula, where observations are made and recorded
annually.

The rivers which now run through the field are the
Ringarooma and the Great Mussel Roe. It is well
known that in early Tertiary (pal®ogene} times the
Ringarooma flowed to the west of Mount Cameron. In
like manner, it seems as if the paleogene Mussel Roe
also ran west of its pregent course, though its ancient
line is now difficult to trace, owing to erosion, earth
movements, and the deposition of later sediment. As a
starting point, we may take the channel of drift on the
east side of the river on the late Mussel Roe Proprie-
tary’s section 3467, six miles S.I8. of Gladstone. There
is here a north and south run of drift, which is separated
from the river by a low ridge of granite, shelving away
from the present stream eastwards beneath the lead.
The granite, as seen in the tail-race, is thoroughly soft
and disintegrated, almost like a body of wash, never-
theless recognisable as a rock-mass and intersected by
quartz veins. It plunges beneath the drift at an angle
of 40°, bearing upon its floor a bed of dark silt, charged
with pieces of lignite and comminuted carbonaceous
material, accompanied by pyrites. This silt is essentially
a fine sand, composed of quartz, muscovite, and clay, the
result of the disintegration of granite. It at first dips
down in layers, parallel with the granite rim-rock, but
soon flattens out horizontally, and fades away into the
eastern part of the workings, where the sand still con-
tains traces of the carbonaceous matter. The rapidity
with which the silt assumes the horizontal form suggests
that the gutter is not very deep. The full depth of the
floor from surface cannot be seen now, as some of it is
filled up with run ground, but I am told a depth of 40
or 50 feet was attained. The workings extend eastward
across the drift channel for about 130 yards, and the
drift still continues in that direction in horizontal
layers. In one part of the face there is a reverse
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shallow dip of the beds to the west, but this is merely
local, and probably only a case of false bedding, result-
ing from a deviation 1 the current. The drift is a
coarse granitic sand, composed of even-sized grains of
rounded to sub-angular quartz, with felspathic material
in the interstices, and small flakes of mica. It has
evidently been derived from stanniferous granite rockin
the immediate neighbourhood, and is a purely river
formation. The seams of tin-wash are a little coarser
than the rest of the drift, and contain round and sub-
angular stones of vein gquartz. These seams are from
10 to 12 feet from surface and show fair tin, sometimes
11b. to the dish, for about a foot thick. The ore which
I found at one place in one of these seams was clean and
good-looking, without any iron, but I was told that there
had been pyrites associated with some of the tin. The
carbonaceous silt mentioned above is full of pyrites.
The tin has not been got deeper than 12 feet, but no
bottom has been reached in these workings. The Pro-
prietary Company abandoned work last year. After
that Mr. Ogilvie tried it, and won a little tin, but at
present the claim is idle.

A few yards east from the face there is a shallow pit,
10 feet deep, in similar drift, and then a flat for 500

yards eastwards, bordered by a granite hill range, which

bounds the old drift channel on that side.

This Proprietary run of ground is one of the best-
defined channels to be seen in the district, and an effort
ought to be made to trace the position of the gutter by

means of boring. A bore or two in the face, and a line

of bores ecastwards across the plain between the face and
the granite range just mentioned, would throw light on
the old channel outline, and there iz a good chance of tin
ore bemg struck. The country to the south is all granitie,
and the old stream flowing all its way over stanniferous
rock, and receiving the waste of the country on each

side, must have collected a fair quantity of ore. No
attempt seems to have been made to get down to the bed-

rock, but if there is tin anywhere in this neighbourhood,
the lower part of this channel is the place to search for it.
The silt proves that the conditions of sedimentation were

tranquil, and I think it very likely that tin will be found
to have settled in the deeper part of the lead. Of course
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it will have to be elevated, as the lead bottom is below the-

level of the present river. The shallow work which has
been carried on hitherto is absolutely useless as a criterion
of the value of the deposit; nothing of any importance
will ever be known about it, unless bores are put down as
I have suggested above.

As far as can be judged from appearances, the old
channel runs from the face north through Ogilvie’s (or
Carroll’s) flat, still separated from the modern river by
granite rock. North of the flat is a low E. and W,
ridge covered with white quartz drift. If this ridge is
granite, the lead bends round its eastern end, but its
form suggests that it is made ground, and if so, it is the
lead itself. On its northern brow a 5-feet hole has been
excavated in granitic dvift similar to that of the Proprie-
tary. IFurther north, on the northern section, is another
flat, with a shallow prospecting hole in similar drift.
The next hill to the north of this is red granite, which
continues northward. This blocks the lead on this side
of the river (the eastern), and the old channel must then
cross the modern stream in a north-westerly direction to
Curtin’s blocks (North Mussel Roe). DBefore it takes
this turn the arrested flow very possibly gave rise to a
deposition of tin, hence, the flat on the east side of the
river is a likely place for prospecting.

On the western side numerous holes have been sunk
in wash somewhat like that of the Proprietary, though
often rather clayey and ferruginous. Some of these
have shown a little tin. Omne of the holes, 15 feet,
appeared to have bottomed on the granite, but in a
northerly direction along the river a 30 feet borehole
had not reached bedrock. No tin was shown in the
northern bores.

The North Mussel Roe faces are two in number, the
most southerly being the principal one. This is on
granite hed-rock about 20 feet from grass, rather flat,
but, on the whole, with a westerly dip. The wash is a
granitic sand with a good deal of yellow clay. On the
high reef the tin was pretty fair, but little, 1f any, was
found in the deeper ground. The northern face 1s also

in coarse granite sand on the sclid granite, falling away-

to the west, though the uneven floor rises locally.

F 8
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The sand is composed of subangular quartz, felspar, and
a little white mica, and contains a little coarse tin.
There are more’stones in this wash than in the Proprie-
tary, and the gravel is ferruginous in places. The face
is about 12 feet high.

The ground immediately to the west of this appears
to be granite covered with a partly consolidated cement
formation, which continues to the idina Sugar Loaf and
further north, back west (at the Amber bridge) and S. W,
by the ordinary porphyritic biotite granite., This cement
containg sporadic tin, but nothing payable. Mr. Jas.
Ogilvie showed me some tin in it at the base of the Sugar
Loaf, south of the Edina flat. Somewhere below this
cement covering the old lead lies concealed between the
Edina Sugar Loaf and the Great Mussel Roe River.

Ground between Brown’s Camp and Watts'.

North of Brown’s house at the No. 4 Syphon is the
Edina Sugar Loaf ; a sub-conical hill rising to 300 feet
above the sea-level. The hill is composed of cemented
quartz drift, and the country northwards between here
and Watts’ is of the same description, covered with
partially consolidated cement.

I may here digress to say a word about this cement,
It is composed of water-worn grains of quartz, sometimes
either loosely aggregated or bound and stained by red
iron oxide. It is occagionally excessively hard and
sonorous under the hammer, the binding material being
then a secondary infiltration of silica uniting the com-
ponent grains. It then looks more like a solid rock,
distinet from the alluvial quartz drift.

In Ogilvie’s Edina workings immense blocks of hard
siliceous cement, several tons in weight, lie in the wash,
generally resting upon the granite bedrock. They
usually occur as tabular masses which do not, appear to
have travelled, though some of the smaller pieces have
been moved and rounded by water. The tabular form
of the huge blocks in itself shows that they have not
been carried to their present positions by running water,
though the stream has played upon their surface. Some
of them contain quartz pebbles of fair size, but none
belonging to the shingle of the modern Ringarooma. I
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imagine the blocks to be the result of the breaking up of
cemented layers of drift in sitit; and they are still
sitit, or nearly so, as may be inferred trom the fact that
all along the Edina workings from the Sugar Loaf to
the Ringarooma they may be seen lying nearly con-
tinuously at one horizon. They are seen at intervals all
over the country: in Ogilvie’s workings north of
Ogilvie’s bridge, and in the Scotia workings N.W. of
Gladstone ; in Moore’s workings south of Watts’, &ec.
Cement rock in sit# is seen further north, outeropping
on the button-grass plains N. of No. 1 reservoir. A
ridge of cement also runs 1. and W. to the north-west of
Matthewson’s Liagoon. Brown’s Hill, further west of
this, is a hill composed of the same cement.

It is not easy to decide whether it is of marine or
fluviatile origin. The widely separated localities where
it occurs suggest that it was once more widely spread,
and that the existing exposures are surviving remnants
of a sheet of marine wash, unconnected with river
deposits. The sugar-loaves and hill ridges are in favour
of wider portions of it having disappeared by denudation.
I saw some of it near Cape Portland, to the N.W. of
Tregaron. In fact, I am inclined to think that the
cementation of the wash may not have been co-extensive
with the wash itself, but took place locally. All degrees
of silicification may be observed, the drift being some-
times only loosely aggregated, the extreme being reached
when the infiltrated silica has bound the component
grains of quartz into a hard compact rock, liable to be
mistaken for a quartzose modification of granite.
Occasionally, I have found a little Kaolin coating the
quartz grains. The upper surface of the blocks is worn
frequently into hollows and potholes; and this, to my
mind, is another evidence of water acting on an unbroken
horizontal surface, and not on isolated boulders, which
would have been worn into more rounded shapes: this
has occurred in the case of detached fragments found in
various workings.

Although pebbles are found here and there in this
rock, I prefer the descriptive term “cement” to that of
conglomerate, even on scientific grounds, for cementation
implies definitely a subsequent binding action, which has
taken place in the interstices of a loosely aggregated
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substance. We do not know at present how siliceous
waters came to play upon this ancient wash, or whether
the process is still going on. A possible explanation is
that it was started in connection with the sheets of basalt
lava which flowed over the country in middle Tertiary
times. Itis just possible that alkaline waters descending
from the lava acted as a solvent on the quartz of the
drift below, or that the descending water set free the
silica in the basalt (basalt contains 40 to 50 per cent.
silica), and carrvied it down to the wash. The silicifica-
tion of tree trunks entangled in basaltic lava, and noticed
in many parts of the world, is significant in this direction,
This happens in the auriferous deep leads of California.
Prof. Le Conte says*: “The deep placers of California
arve gravel-drifts in ancient river-beds, covered up by
lava-flows 100 to 200 feet thick. These placers are
worked by running tunnels beneath the basaltic lava
until the river gravel is reached. Now, the waters per-
colating these lava-flows, and reaching the subjacent
gravels, are charged with alkali from the lava. These
alkaline waters are also charged with silica from the

;same source. Hence the driftwood of these ancient

rivers has all been silicified by these siliceous waters.
The gravels are also in many places cemented by the
same material.”

But this process is not always dependent upon the

-existence of a lava sheet. Tertiary sand and hard
.siliceous cement at the base of the Urals in Russia

present the same phenomenon. Lava is altogether
absent, and yet precisely similar action has taken place :

.one and the same deposit being in part loose sand, and in

part siliceous rock as hard as any of the Edina cement.
The low country between the INo. & syphon and the
Mussel Roe River to the east is swampy, and shows

signs of cement or quartz drift, but though I broke

through the scrub to the river, I could not see any
granite. To the west of this are the Edina flats worked
by C. A. Ogilvie, yielding about 1} tons tin ore per
month. This run of ground extends westwards across
the Ringarooma and the old Moorina Road, and connects
with the Enterprise, though the wash changes its

.character towards the latter claim, becoming more like

* Elements of Geology. 1899, Page 258,
XVI1
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a river drift. The Iidina workings show an abundance:

of slate, sandstone, quartz and quartzite shingle,
alternating with pipe-clay and grauular quartz drift,
with the tabular blocks of cement described above.
The channel is 40 feet higher than the present
Ringarooma, and though it does resemble an old stream-
bed debouching into the Mussel Roe basin, I cannot
bring myself to believe that it ever had anything to do
with the Mussel Roe lead, and for this reason: the
shingle which surmounts the cement layer was naturally
deposited subsequently to the latter. But the Mussel
Roe deep lead received its deposits of tin prior to the
depression of the land which admitted the sea and built
up all this cement country. When the Edina waters
deposited their shingle the Mussel Roe lead was
already buried beneath the cement drift. On the other
hand, it is difficult to connect the shingle with the
Ringarooma, for that river never had an outlet to the
east. Besides, whence could the modern Ringarooma,
traversing granite country all the way from Derby
(excepting only a small bar of slate at Derby itself),
have derived the wealth of slate, sandstone, and
quartzite pebbles which we find so profusely scattered
through these terraces. Such stones must have come
from the north, and the only agency which can have
brought them from that quarter is the sea. Similar
shingle occurs also in Moore’s old workings to the
north, and there, too, in connection with cement. We
cannot suppose the Ringarooma to have twisted all
about the country within comparatively recent times.
These widely distributed areas of shingle can be more
easily understood on the supposition that they are
remuants of sea beaches. In this connection, I attach
more importance to the abundance of sandstone, slate,
and quartzite than to the shape of the stones. Even on
a sea beach stones of slate assume a flattened form. A
massive rock often forms flat stones. At Cape Portland
the beach is loaded with flattened stones of the diabase
(dolerite), which forms the promontory there. On the
cement hill south-west of Watt’s, and west of the
Government race, are Moore’s old workings, some
20 feet deep. The floor looks like soft semi-consolidated
cement, which might very easily be mistaken for granite.
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Large smoothed tabular blocks of hard cement lie about
the workings. In section the face exhibits, in its upper
part, 8 feet of clayey ferruginous pan resting on 5 feet
of granular quartz drift, passing downwards into 4 feet
exposed of large slate and quartz shingle, with an
abundance of micaceous sandstone pebbles. The hill
both east and west of this is cement, and higher up on
the eastern brow boulders of hard siliceous cement lie
strewn on the surface, resembling pieces of bed-rock
granite.

North-east of this is George Watt’s face (Black Boy
Syndicate), where about 18 tons of tin-ore have been
won during the past year. This is being worked on a
false clayey bottom charged with imperfect leaf
impressions, timber, vegetable pitch, and pyrites. This
brown pug, exposed for about 10 feet in thickness, is
covered with about 20 feet of sand, seamed with layers
of emall white quartz pebbles. The upper part is yellow
gravel and white stanniferous wash. Good tin was
found on the false bottom of the creek., Drift sand has
been found below the clay, but the ground has not been
bottomed. In the creck workings, a little to the N.W.
of this, both sandstone and granite were touched. Just
north of the main face, and at the base of the hill, soft
granite comes up near the surface under a foot or two
of quartz drift. This is about a mile west of the
Mussel Roe River, and, in a broad sense, is the eastern
granite bank of that basin.

Further east down the tail-race, near where it empties
into the Mussel Roe, Tracey has a face on the south side
of the tailings creek. This is on a tourmaline-granite
bottom, which slopes down to the creek. This granite
ridge is the immediate bank of the river, and the old lead
must, necessarily, lie west of it. The presence of tour-
maline-quartz rock indicates that tin-lodes may exist in
the neighbourhood. This claim has returned about five
tons of tin-ore.

Now, having traced the deep ground as far north as
Watt’s, one of two things may be conceived as possible—

(1.) The lead may continue still further north, and
either (a ) recross the modern river and find
an outlet to the sea on the Iast Coast; or,
(b) after proceeding a mile or two north-
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wards, bend round to the north-west, passing
betwen the Mount Cameron Water-race deep-
cutting and the Portland Mine.

(2.) The alternativeis to turn rather sharply a little
north of west and continue on the Garfield-
Tamar line. 1 think it has done this.

The crucial part of the problem lies here, because the
adoption of one view will take us away to the east,
altogether outside the sphere of action of the Mount
Cameron Water-race ; while the other view will confine
us strictly to the country with which the race has more
or less to do, though, perhaps, not commanding every
part of it.

An inspection of the country lying south-west of the
Portland Mine shows a continuation of Silurian slates and
sandstones from the mine south-west to the deep-cutting,
and, further south, to the &5-mile cutting across the
eastern end of the Empress Dam Plain. Not far south
of the Portland there is a narrow, treeless flat, on the
watershed between the Great Mussel Roe and the Ringa-
rooma, which might possibly be a channel through which
a lead could pass. No wash, however, is discernible in
the soil, and T doubt whether any exists. Still, to set
the matter at rest and remove all doubts, a few prospect-
ing pits should be sunk across it, and if no bottom is
found, some bores would then be advisable. I anticipate,
however, that the pits will be shallow, and hottom on
hard ground (slate).

Instead of passing through this gap to the west, does
the deep ground cross again over the Mussel Roe to the
eastern bank ? If it does, the crossing has to be looked
for north of Watt’s tail-race and south of Brown’s
Bridge. I heard that tin has been found to the east of
the river, and arespected dweller in the distriet imparted
to me his decided opinion that, the lead, if there is one
at all, does find its way to the sea in that direction. But
the existence of alluvial ground on that side is not suf-
ficient proof. A definite crossing-point must be found.
At Brown’s Bridge the river runs in granite. At
Tracey’s, on the tail-race, it does the same. A walk
north from the tail-race chows that the hills skirting the
west of the river are granite, overlaid with cemented
drift and quartz and granitic sand. The white quartz
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sand is subaugular, not so well rounded as the ancient
wash, It is most likely that the modern Mussel Roe has
cut its way down from here to its present channel. Tin-
ore is present all through this drift. At one place dish
prospects showed fine tin, with a little ivon oxide, zircon
grains, &e. Ruby and resin tin were proportionately
plentiful. At this spot, opened out by Tracey, soft
granite was found four or five feet from surface, and the
wash was angular, showing flat pieces of felspar crystals,
evidently from the adjacent bed-rock. Further north
Watt has put down five bores for 25 feet, in sand with
rotten timber, finding a little tin.

This is plainly a granite range running parallel with
the western bank of the Great Mussel Roe, and forming
a barrier to the passage of a lead acrossit. The tin found
in the drift on the slope of the range has apparently been
deposited by the modern river system, and, from ap-
pearances, I should think this ground is worth pros-
pecting. There may be no great depth of wash, but a good
extent of ground could be worked rather easily. The
Mt. Cameron Water Race water could be brought on to
it, and the fall to the Mussel Roe River gives grand
facilities for tail-races. In any other part of the Island
it would have been well prospected long ago, but Glad-
stone is afflicted with the disease of apathy.

The slates come down into this country, or, rather, at
the back of it, from the 5-mile cutting, so that the only
remaining course for the lead is through the run of
ground between Watt’s and the Tamar claim, »id the
Garfield. If it passes through the channel defined by the
two exposures of granite at Watt’s, it is rather narrow,
in fact, narrower than might be expected. The only other
direction for it to take from Watt's is nearly due west.
There is hardly any other course for it, if 1t is to be
brought into relation with the Garfield run. Bores in
a north and south direction outside the west boundary of
Watt’s section will intersect the lead if it goes that way =
and if these fail, bores in an east and west line north of
Watt's eastward, down to the Mussel Roe, will intercept
any northerly extension. ,

In the direction of the Garfield there is deep ground
all along, and, strangely enough, it occupies the high
hill country which slopes down northwards to the
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Empress Plain, The Garfield workings yielded fairly
good tin years ago, but the output had to bear pumping
cost. Towards the west the face is 15 or 20 feet high,
in loose sand, with alternating layers of quartz gravel.
There is some slate in the eastern side of the Garfield
workings, and Mr. Montgomery refers to Silurian bed-
rock in a cutting at the back of the ureka dam. This
rock, therefore, would seem here to be the southern rim-
rock of lead. North of this rim there is a continuous
line of deep wash on the ridge. A good many small
prospecting shafts have been sunk in ferruginous clayey
and quartz sand, containing small white quartz pebbles.
These are mostly on the northern brow of the hill, but are
not more than 20 or 30 fect deep. Towards the east is a
face some 18 feet, formerly worked by Chinese. It
shows yellow and white sea~sand, with cakes and nodules
of iron oxide. The pebbles are rounded white quartz ;
the sand ig occasionally kaolinic, as if it had been derived
from granite. Along the road also, on this ridge, towards
the Tamar clain, is an old face cut about 12 feet through
loose sand with horizontal layers of quartz pebbles. The
drift has not been bottomed. The deep ground can be
followed N.W. from the Garfield about three-quarters
of a mile, as far as the Tamar, where the granite of the
the Empress Hill blocks it on the west.

The bed-rock at the N. end of the Tamar face is silu-
rian slate, which is, doubtless, underlaid by the western
granite. Eastwards the drift is not bottomed, and no-
thing is known of what the ground is towards the north-
east. There is a steep descent northwards and N.E.
to the valley bottom oceupied by Silurian slates, which
rise again on the north side of the plain into a parallel
ridge of hard country, hemming in any lead in that
direction. :

The Tamar wash is mostly a clayey, ofteniron-stained,
and compacted sand, such as is often found in quiet marine
backwaters. Plenty of grey sandstone pebbles occur in
it. The bed-rock south and west is the dark mica
granite of the Empress ridge, and pieces of granite are
m the wash. In the north-eastern unbottomed part of
the deposit pieces of drift-wood have collected in the
loose sand-drift. 1 have had some of this sliced, and
Mr. H. H. Scott, Curator of the Victoria Museum,
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Launceston, has furnished me with the following note on
1ts microscopical examination :—

“ With the exception of a faintly-indicated banding, and one
well-marked area of perfectly evident structure, the specimen
was s0 thinly ground as to leave little or no material to work
upon. It was apparent that all ordinary methods of working
would fail, and, therefore, the following method was adopted :—
Wedge-shaped chips of various woods from many sources were
-examined, also shavings, polished woods, smoothly-planed
woods, cut with and across the grain ; also solid woody surfaces
covered with Canada balsam and glass, and, as the woods
included specimens from Australia, New Zealand, Tasmania,
North and South America, Japan, Ceylon, and Northern
Europe, the evidence was, at least, culled from a fairly-wide
field. During this study over 80 distinct woods were examined.,
Coming back to the specimen with the evidence thus collected,
it could be seen that the section had been cut at exactly right
angles to the medullary rays, which, by compression and other
external agencies, had been almost obliterated. A few broken
scraps of the section removed from the main portion was a little
thicker than the resi, and these aided largely in proving that
the matter abraded during the grinding of the section had
something to do with the filling up of the medullary rays in
-addition to the results of time. The wood would seem to have
been that of some species of cedar, from which the whole of the
true wood-cells have collapsed, and the hard bast has been
compressed into solid straps.”

We know that coniferous trees were very common in
the early or Middle Tertiary prior to the basaltic erup-
tions, and, thus, the timber preserved in the Tamar
claim harmonises with a reference of the deposit to the
palzeogene division of the Tertiary. The deepest part of
the old channel will lie towards the N.E., and in that
direction a few bores would ascertain the actual depth of
the lead. The necessary water for this claim cannot be
drawn from the Mount Cameron Race, but can only be
got by pumping it up from the Ringarooma River. But
if the bottom of the gutter could be reached and tested,
it would be a guide to the possible value of the lead, and,
as the upper sands yielded a little tin, there is a likeli-
hood that the confined gutter will be much better. The
sands which we see in this claim are the upper capping
of the old river-wash below, and show that tin-ore was
being distributed here by the agency of water in those
days. Two chains west of the Tamar a shaft hag been
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sunk by Mr. Galloway 20 to 30 feet in sand, with loose
quartz pebbles. This drift is the old marine capping
which extended to this height.

‘We have now reached the end of a more or less con-
tinuous line of old drift from the Mussel Roe Proprietary
northwards. This line can, with some confidence, be
called the Mussel Roe Deep Lead, though the gutter has
not been reached at any point along its course; but, in
attempting to trace the line from the Tamar further
towards the sea, the appearances leave room for a good
deal of conjecture, for, with this claim, we are brought
to a full stop. However, by a process of exclusion, we
are led to assume a likely course for the old river. We
have seen that hard slate country bars egress to the N.
and E., hence, the only possible cutlet remaining is in a
N.W. direction. In that direction, across the Pig and
Whistle Creek, deep ground exists from the old Lochaber
workings right into the Aberfoyle country, and to try
and turn the lead into any other direction is simply to
refuse to recognise the facts presented to us. I admit
that there is a difficulty in the way in the shape of an
unbridged gap between the Tamar and the Liochaber, for
there is no vestige of a lead in the slate valley below the
Tamar, or crossing the Cape Portland road and the Pig
and Whistle Creek, except, perhaps, at the Martha
claim. Those who believe this difficulty to be insuper-
able are apt to lose faith in the very existence of a deep
lead, and are driven to assume that the deep country
north of the Ringarooma does not cover up any lead, but
consists merely of terraces of wash forming the ancient
beach when the sea laved the base of Mount Cameron.
Consequently, they are shut up to a gloomy view of the
future of the district, for, in sea-sand distributed over
such a large area, the concentrations of ore would not be .
likely to be very payable, except in little gutters run-
ning down from the mount.

But I do not think the difficulty a fatal one. Once
we have convinced ourselves that there was a Mussel
Roe lead, it follows, necessarily, that it found its way to
the sea in some way or another. A mere gap in its
observed course does not remove that necessity, and can
be understood by supposing the eftacement of the lead
by denudation and elevation of the land. In this
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connection it is advisable to prove the ground N. and E.
from the Tamar claims by means of a few bores,

That great denudation has taken place just in this
very valley is shown strikingly by the Empress work-
ings #-mile to the west on the same granite range as the
Tamar. This deposit is in a north and south gutter
crossing the ridge, but denuded at each end, so that
each extremity is open to and above the east and west
valleys at each side of the ridge. In this way only a
section of the former gutter is preserved. It may have
emptied itself to the north into the old Mussel Roe
lead, now denunded, or, on the other hand, it may be of
later date. In any case, it affords an idea of the
enormous amount of denudation which has taken place
in comparatively recent times, and we may cease to
wonder at the complete removal of all traces of the old
lead in this valley.

The Empress claim has yielded excellent tin, coarse in
character, up to nuggets weighing one ounce. The
worked channel is upwards of three chains in width, but
the unworked ground is much wider. The length
extant is 15 or 16 chains. The bed-rock is coarse
biotite granite merging into stanniferous quartz-mica
rock. The drift consists of coarse granular quartz
released from the granite. A feature is the abundance
of large stones of reef quartz, some of them 2ft. in
diameter. A few stones of black quartz are present.
No tin has been noticed in the veins of quartz which
intersect the granite. The gutter must originally have
come across from the south.

The Bridge and Mary claims are north of DBell's
Bridge. Both of them are on a slate bottom, and the
drift, 15 to 20ft. deep, contains a good deal of flat
shingle, but no granite stones. The Mary is S.E. from
the Lochaber, but has nothing to do with that deposit,
neither is it related to the Empress. It is not being
worked now, but it has been above the average for tin,
though nothing like the Empress in that respect. I
noticed several water-worn pieces of cement in the
workings. The Bridge claim belongs to the same class
as the Mary. A Chinaman there is getting 1dwt. gold
to every hundredweight of tin.
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On the east side of the Pig and Whistle Creek,
-opposite the Lochaber, is the old Martha face, with
some 30ft, of small gravel and sub-angular stones of reef
quartz resting on a slate bottom, dipping away north
and north-west, Small gravel and loose sea-sand
alternate. The drift is essentially the same as that in
the Tamar and Lochaber, and 1s in the line connecting
the two. It is, however, a good deal lower than the
‘Tamar.

Crossing the Pig and Whistle about $-mile north of
Bell’s Bridge we come to the Lochaber claim north of
the Ringarooma. The workings are about 40ft. deep in
quartz drift, resting on soft, pale-coloured slate, with
sometimes a bed of pipeclay. The gutter here is deep,
coming in from the S.E., and going out unbottomed
N.W. The strike of the bed-rock slate is N. 10° W,
and dip E. The slate contains quartz leaders. The
drift consists of layers of sand and small rounded stones
of quartz, and contalns water-worn stones of cement.
Some timber has been found in the gutter. There is a
noticeable absence of shingle. The claim has yielded
fair tin, and the lessees tried hard to make it pay.
About half a ton per month was produced formerly, and
a little gold was saved ; but a drawback is that there is
not a good get-away for the tailings. It has lately been
started again. I have not much hesitation in co-relating
the TLiochaber with the Tam:r drip; and if this 1s
correct, then the deposit is the marine filling in of the
old lead. Deep country exists W. and N.W. from here
for two or three miles. It has been tested imperfectly
in a desultory way by shallow prospecting holes and
bores, which have not reached bottom. All round the
intake of No. 6 syphon the country is overlaid with
gravel said to be 12 or 15 feet deep, carrying a little
tin. The large broad plain traversed by the northern
extension of the Mt, Cameron Water Race is covered
with wash, but it would be a mistake to bhore pro-
miscuously all over this wide area. The bed rock
probably slopes very gently towards the sea, for if it did
not, the present shore-line would be nearer. This being
the case, there is a chance of the lead having been
destroyed, and 1ts material distributed in the terraces all
over the plain. It is this element of uncertainty which
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forbids anything like a confident forecast of the future
of this district.

The deepest shaft which has been sunk in the ground is
the 56-feet one, between the Scotia and the water-race,
in a sub-angular quartz drift, which, from the nature of
the quartz, 1 should. judge was derived from Mt.
Cameron. The drift, however, in its upper part, is a
ferruginous quartz pebble. About 700 yards S.W. is a
line of shallow holes sunk in the top drift in a north-
westerly direction from the Scotia, but without finding
any good wash. Such, indeed, need not be expected in
the superficial drift. 1 recommend a line of bores right
across this ground in a N.E. direction as far as the bog
at Stinking Creek. If the ground is found deepening
steadily to the N. we shall know that the lead has been
levelled to the sea, and that the deep ground rests upon
the sea bottom sloping to the N. There is a further
chance that the lead widened out as it approached the
sea, and merged into deposits on the ocean Eoor, forming
a wide flat delta, devoid of any defined channel.
Whether a defined gutter or not passes this way can only
be decided by the bores suggested, which will cross its
presumed direction at right angles, The northern bank
of the Ringarooma is slate, and its ridge of slate possibly
forms the southern rim-rock of the lead.

Cutting across the slate country here is the Scotia
lead I call it a lead, though it is hardly possible, as yet,
to say positively whether it is a lead or a terrace. From
the irregular form of the old workings, it might be con-
sidered the laster, but having in view the fact that they
are bounded on each side by hard slate country, I am
inclined to think that the run of drift occupies the bed of
an old creek descending from a high ground south of the
viver. The sapphires, topaz, and smoky quartz, so
abundant in the drift, support this view, for these
minerals are eminently characteristic of Mt. Cameron,
and are not features of the Mussel Roe lead. The
numerous water-worn boulders of reef quartz lying on
the slate bottom, and the subangular quartz stones in the
wash, have undoubtedly been derived from the M,
Cameron side of the Ringarooma. Such stones may be
seen in abundance in the terraces on the northern side
of the mount, and the denudations of large reefs like
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that of the Royal Standard would furnish large quanti-
ties of quartz. Here, too, water-worn stones of cement
oceur, also large tabular pieces with depressions worn
into their upper surfaces. One large piece looked as if it
were almost in sité#, but I could not see any adjacent
mass from which it had been detached.

The claim has been known for many years, and in the
old times a fair quantity of tin was extracted, but the
production then fell off, and has only been revived lately
by Mr. Jas. Galloway, who, by dint of perseverance, has
brought the output up to about 5 tons per month. As
far as he has stripped to date, the ground, including his
previous clean-up, ought not to yield far short of 30 tons
ore. There is not much tin in the upper part of the
drift. Payable ground began about 10 feet below sur-
face along a horizontal seam of yellow irony gravel, and
good tin-wash has been found on the slate bedrock, nice
coarse black and amber tin being plentifully disseminated.
Rich, shotty tin crystals are studded in the soft clay slate.
The drift is quartz, with pebbles of quartz and sandstone.
Near the bottom little patches of clayey deposit occur
where the current had slowed, and slow sedimentation
took place. At the south end of the claim the alluvial is
stated to have yielded sometimes as much as loz. of gold
to the ton of tin, but the yield falls off going north,

The bedrock runs up to surface southward, and has
been touched by Mr. Galloway’s bores ahead of the face
northwards, at a depth of 60 feet. It is safe to assume
that the northern extension of the workings will lead
into deeper ground. It will be gratifying if the bore-
holes now being made show tin in the deep ground. If,
however, they do not, the lessee need not despair, for the
ore in these deposits is inclined to be patchy. At the
same time I think the chances are in favour of the drift
getting less rich as it extends north. No gutter has been
reached yet, as the workings are still going down on the
slope of what may be the western rim-rock if it is not
the mere configuration of an uneven bottom.

The old Scotia workings a little further N.W. are said
to have still unexhausted tin-wash. Mr. Galloway got
five tons of tin out of these, and the wash has not been
bottomed at 35 feet. To the north, the pits which have
been put down in the drift have disclosed poor ground on
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the whole ; but they are not deep, the water generall

coming in and causing suspension of sinking, Just N.
of the Secotia race a shaft was sunk 20 feet in (it is
alleged) payable wash. Three chains further N.W. a
shaft was put down 16 years ago in wash to 30 feet
without bottom. The wash looks favourable. A little
tin is said to have been met with in seams. This wash
carries stones of cement, which, moreover, is scattered
all along the ridge. Some distance north of the present
Scotia face a shaft 45 feet deep was sunk in nice-looking
quartz wash, not bottomed. Seams of tin said to have
been found. ‘

Besides the Scotia shafts just mentioned, I was shown
three others: one sunk in the old workings in clayey
and sandy ground, with shingle, &e.; another, further
north, in nice-looking wash, not bottomed on account of
water ; and another, higher up, about 20 feet deep in tin-
bearing drift.

Mr. Galloway has commenced an improved race to the
river, less circuitous than the old oune; but the great
drawback to this tract of country is that the Mount
Cameron Water-race has not been brought across from
the Sugar Loaf through Gladstone. In that case, instead
of arriving at the Scotia by a detour of 15 miles, it
would come in six miles, and give that claim 50-head
more water. It would, further, command the terrace on
the 2nd Sugar Loaf and the Fly-by-Night ground.
Coming in at the top of the township it would command
the Gladstone gravels, and the lessees of the Mount
Cameron terraces, which still carry good tin, would
almost certainly pump another hundred feet to get the
water on to their claims. The manager of the water-
race estimates that the renewals of syphons Nos. 5 and 6
will cost £5000. If that outlay is avoided, and the race
diverted as aforesaid, the cost would be very little more
than that amount. 1f it is decided to keep up the supply
of water for the mines I am in favour of this diversion,
Below No. 5 syphon there is no fluming to decay, and
the race could be used afterwards, if necessary. If the
Mussel Roe lead is tapped near Watt’s, small tubes could
be used in place of the No. 5 syphon.

West of the Scotia are the old workines of the Doone,
on an uneven slate bottom, rising to surface N.'W. The
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deposit is a granular quartz drift, with irregular layers
of medium-sized quartz, slate, and sandstone pebbles.
Micaceous quartz, porphyry, stones from the granite
area, are mingled with pebbles of quartzite and meta-
morphic slate. There are occasional water-worn stones
of cement. From the nature of the dvift, I regard the
deposit as a marine terrace. At one time good tin came
from the Doone, scarcely so good, perhaps, as the Scotia
mineral, but the next best along these terraces; and a
good area of ground was worked eight years ago, when
the syndicate carried on active operations. Work was
abandoned about three years back.

Near the Doone 1s the Newhaven, on the north bank
of the Ringarooma. Tt has less sand and more shingle,
and no cement stones. It is difficult to say whether it is
an old terrace or connected with the modern Ringa-
rooma River.

A mile further N.W , on the same side of the viver, is
the Black Duck claim, in about 20 feet of pebbly river-
drift of quartz, sandstone, and slate. The bottom is slate
and sandstone, and, I should say, the deposit is related
to the modern river system. This bank of the Ringa-
rooma is slate and sandstone all the way up to Gladstone.
Work on this claim has been stopped for two years.
Men made wages here before, and would most likely do
better now with the higher price of tin.

Half a mile still further north, on the north bank of s
northerly loop of the Ringarooma, is the Canary claim,
where the drift has been worked on a soft, decomposed,
granite bottom, rising towards the river and shelving
towards the sea. This is close to the contacts of the
slate and granite, and is either the south rim of the basin
of the Mussel Roe lead or the sea-floor of a granite ter-
race, for we see no more granite to the north of it. A
little fine tin associated with iron came from this claim,
but work was unremunerative.

Half a mile further west are M‘Gregor’s workings in
the Aberfoyle country. This claim is the only one
which has not bottomed, butit is only 20 feet deep, and
on the tailings area, perhaps, another 20 feet. This depth
is only what might be expected, for it is north of the
granite outerop. The drift is clayey sand with quartz
pebbles, both large and small, jasper and quartzite, and
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concretionary iron in cemented layers. Pebbles of
cement are seen, as well as some flat shingle. It is pro-
bably a mixed river and beach deposit. A few bores
should be put across the face to reach the bottom, and
test nature of the channel, if there be one. Work has
been pursued irregularly by Chinese labour, till recently,
but the three men used to get only about 2 ewt. of tn
a week, which is somewhat below the standard, as a bag
of tin per man per week is considered a fair average at
Gladstone.

South of M‘Gregor’s is the old Aberfoyle Company’s
claim, which has a bed of small gravelly wash from 3 to
15 feet in places, resting on granite bottom, and carrying
fairly good tin in places, not rich, but paying chinese
to work. Water from Browns’ Hill commands the
claims, I should place this ground in the class of beach
terraces, and the tin, consequently, iz liable to be concen-
trated in patches, irregularly. This class of deposit is
often very disappointing, for though, in the aggregate, the
quantity of ore may be considerable, payable patches
are discontinuous and met with only accidentally.

Being so near the slopes of Mt. Cameron, it might be
thought that streams would run down from the Mount
into this country, forming gutters lined with tin drift.
But the presence of fine sand, and the absence of stones
characteristic of the Mount (granite and black quartz)
seems to be against this supposition. The quartz graing
composing the sand of the drift on these flats are well
worn and of even size, implying long and continuous
battering and tossing, such as would take place on the
sea~shore.  On the other hand, the large stones and
black quartz erystals prevalent in the Scotia claim, rather
point to that deposit having taken place in a confined
channel, such as the bed of a stream desecending from
Mount Cameron.

You Hen’s claim is further south, abutting on the
north bank of the Ringarooma. A deposit of 3 feet
quartz sand, passing down into river pebble wash with
stones of cement and quartz, rests upon the granite in
which the Ringarooma has carved its bed here. Very
little tin is being produced by these workings, only 13
cwt. a month. The water difficulty impedes work in
the Aberfoyle. If a higher pressure were obtainable,
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some of these claims might pay for working. Terrace
ground is widely spread, and I do not think it is likely
to furnish very brilliant returns. The deeper ground
may be expected to lie a little further to the north-east,
but whether it will pay to work at this distance down
the lead, is, to say the least, problematical. Other
things being equal, the lead will be richer in its higher
reaches, and poorer as it approaches the sea, except
where tributaries empty into 1t. The terraces will be
richer the nearer they are to Mt. Cameron, and poor
and patchy as they advance on the Great Northern
Plain.

I have now carried conjecture and probabilities res-
pecting the deep lead of the Great Mussel Roe as far as
is warranted by appearances, The lower part of its
courge is not altogether free from doubt, as the land has
suffered movement and denudation, in consequence of
which bits of the land have been eaten away, leaving
isolated fragments, which, unless we grasp the true
position of the case, may be mistaken for mere pot-
holes in the old sea-floor. DMore reliable information
can only be obtained by means of boring.

The same uncertainty which attends the existence of
the lead also exists with respect to its value from a tin-
miner’s point of view. There, too, the boring results
may possibly give some encouragement. The only
claim along its course which is paying at present 1is
Watts’, 1etul ning about 1% ton per month; but it must
be borne in mind that no claim has bottomed to the
gutter ; and until the gutter is found, no satisfactory
test can be said to have been applied. Under these
circumstances, it is impossible for me to predict what
the lead will or will not produce. In its favour we have
the fact that at intervals along 1ts assumed course tin ore
ig present in the upper gravels, and, accordingly, an in-
creased richness is probable in its lower beds. ©On the
other hand, the distance of this part of the lead from
the Tier i3 against continuous runs of ore. The ore
concentrations are likely to be in patches, and have been
governed by factors now unknown to us, such as gradient
of river bed, obstructions to current, &c.

Apart from the deep lead, the alluvial terraces of
Gladstone deserve consideration, for, in their time, they
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have contributed a good deal to the tin output of the
digtrict, Many of them are by no means exhausted
yet, and, with a more reliable water supply, could be
put upon the producing list.

South of the I.ochaber the northern bank of the
Ringarooma is covered with wash of a shingly nature 8
to 10ft. deep in places. A little ore is disseminated
throughout, perhaps just payable at the present price of
tin. On the southern side of the river at Gladstone
Point, wash has been sunk in for 40 feet. On that side,
and east of Bell’s Bridge, are Morrissey’s old workings
in about 18 feet of drift, consisting of 12 feet of shingle
covered by 6 feet of clay. The bedrock iz Silurian

slate, and a quartz reef 2ff. wide and vertical traverses

it in a direction N. 35° K. Angular and water-worn
boulders of reel quartz oceur, and there are some
rounded stones of quartzose g granite. The tin hag been
irregu] ar here.

A little further scuth is the gravel terrace called the
"wndmate s Claim, which has returned a fair gquantity of
tin. It is compmed of 6 to 10 feet of quartz drift,
with pebbles of quartz and sandstone on the Silurian
bed-rock. This terrace, too, has stones of reef guartz
and some jasper pebbles. There is no really deep
ground here. The ground becomes clayey towards the
N.E. and falls off towards the valley of Coarse Gold
Creek. These deposits do not seem to have been laid
down 1n any definite channel, but rather to be the result
of sluicing by the sea waves. Gladstone itzelf is on a
similar terrace. A shaft behind Galloway’s Hotel is
sunk about &0 feet in wash, which has shown some good
tin,  [Fuorther N.W. towards the river iz a large face,
exposing about 20 feet of granular quartz drift bottomed
on slate. When the sk Company stopped pumping
from the Ringarcoma, this face stopped, too; but it iz
not worked out yet. At the bottom of the drift is a re-
markable rubble of angular blocks of slate and
sandstone.  Pebbles of quartzite and jasper occur, but
most of the Jarge stones are only a little water-worn.
Reef quartz boulders are present. Nearly all this
material has come from adjacent rock.

Higher up, nearer the mountain, are the North Mt.
Cameron terraces, which would vield good returns of

XVII
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tin if they could be supplied with water. These
terraces are characterised by coarse tin, abundance of
smoky quartz crystals, and large stones of reef quartz,
all derived from the mountain. It is generally believed
that tin ore exists in small quantities in the granite itself,
and this is possible enough in the neighbourhood of tin-
bearing veins. I have not seen such an occurrence, but
I ncticed fine crystals of tin in quartz veins traversing
the granite at the Star Mine. The works there are in
simple granite detritus, no pebbles, but angular frag-
ments of white quartz from veins in granite. The
granite is a coarse red variety, containing dark mica
with accessory white mica. The quartz veins contain tin
ore and mica, and are from 2 inches to 4 inches thick.
The claim is strewn with lumps of tin-bearing greisen
(quartz-mica rock) detached from higher up the
mountain. There is no sign of alluvial drift in the little
creek or ravine, and the ore must be patchy.

East of the Star is the Enterprise, which formerly re-
tarned good quantities of tin. It is still worked by
Chinamen in the winter, when there is water. It is a
wide body of drift, at the N.W, end, purely granitic in
character, with guartz pebbles. Turther ecast a few
sandstone pebbles creep in, but all small, and mostly
rounded, and then the deposit becomes clayey. A
descending section would present 4 feet of clay, 3 feet of
granular quartz drift, 6 inches layer of quartz pebbles, 3
feet large angular stones of quartz, resting on the
granite bed-rock. There is no large shingle, and the
drift appears to have come mainly from the mount.
Going east, the run of ground leads to Ogilvie's work-
ings, south of second Sugar Loaf. Ilere cement comes
in, and pebbles of quartzite and slate are abundant. In
this face the decomposed granite bed-rock rises to within
3 or 4 feet of the surface, and sinks in the bottom of
the claim to 25 or 30 feet. The outlet creek from the
claim goes east into Jewel’'s Flats, and the ground
seems to be connected with Mr. Ogilvie’s Edina work-
ings. There is a continuous run from the Enterprise,
although the nature of the drift varies so much from
that nearest the mountain, It cuts the modern river
system at right angles, and I am inclined to think it is
late marine terrace ground. This claim is now
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abandoned and nearly worked out, but has yielded a good
average for tin. The sand is very granitic ; in the drift
are ovoid, flattened and (‘ylmdrlcal pebbles of quartz,
quartzite, slate and jasper, and frequently large worn
and subangular stones of reef quartz. Water-worn
and tabular blocks and stones of hard Edina cement are
frequent, containing quartz pebbles. Gold, one ounce
to the ton of tin, has been obtained from here.  Round
the eastern side of the Sugar Lioaf are some shallow tin
terraces.

An old claim, known as Brown’s Face, is situate north
of Ogilvie’s Bmdgo The deposit is coarse river-shingle,
resting on the bed-rock of coarse porphyritic granite.
The shingle is composed of quartz, quartzite, and sand-
stone. Ialse bedding is prevalent, and the sand is apt to
caks and be carhonaceous. This is, evidently, a river
shingle-bed, the stream having redistributed marine
material.

Lode-mining —Tin-mining in the bedrock has not been
carried on to any great extent. The greisen or quartz-
poiphyl} rock on Harden’s ravine and the Fly-by-Night
Creek, forms a stanniferous zone between the unaltered
gmnite and the Silurian slate. 1t has been cut into and
worked a little, and some rich tin extracted. It merits
attention, and, possibly, might be found to offer a pay-
able proposition. The occurrence resembles the contact
formation on Roy’s Hill, in the St. Paul’s valley.

The Royal Standard and Tasman quartz reefs behind
the township were opened upon for gold, but appear to
be closely associated with a tin-bearing granite source.
In the fine-looking massive reef of the 1{0) al Standard
I found tin cxystd.ls and a good deal of white or lithia
mica. The reef is in slate country, bears N.W., and
attains a width of 20 feet. Several shafts have been
sunk on it, the deepest one being over 100 feet in depth.
No great depth can be attained without sinking, as the
ground falls away very gently to the N. and W. This
reef is not far from the surface contact of granite with
slate, only about half a mile, but, from the angle at which
I observed the granite \Eopmtr below the slate in a deep
cutting on the Mount Cameron Company’s ground, the
granite may be calculated as lying not less than 2000 feet
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below the surface at the township, unless, of course, there
is some variation in its underground dip, which would
affect the calculation.

Three-quarters of a mile north of the main race,
crossing on the road to Cape Portland, a white barren
quartz reef, in soft yellow slate, has been exposed in a
prospecting hole.

N.I. of Gladstone, and west of the Mussel Roe River,
is the old Blue Bell Mine, in slate country, where a
shaft 200 feet deep has been sunk to exploit a white
hungry-looking quartz reef. The mine had one crushing.

At the deep-cutting N.I. of (ladstene, [ visited
M<Donald’s Gold Mine, which was started about three or
four years ago. The shaft is abandoned. The lode is
an east and west one.  There was never any crushing,
but a couple of tons of stone were washed, and are
reported te have returned 6 dwts. gold.

The old Portland Mine has a 200-feet shaft in con-
nection with an east and west lode, varying from 6 inches
to 14 inches in width, but the stone pinched both east
and west. The ore is a mixture of argentiferous galena
and arsenical pyrites, in a quartz gangue, carrying gold.
A lot was sent to New South Wales for treatment, and
some of the stone is reported to have gone 6 ozs. gold
per ton.

It is apparent that the slate country is traversed by
numerous reefs, and some of these may be expected to
contain gold in payable quantitics. The precious metal
in this field is apt to be alloyed with silver.

Glem-stones, §e.

Mount Cameron has long been known as the source of
crystals of topaz, apparently released from coarse peg-
matitic veins in the granite. Mr. Wintle was the
possessor of a fine erystal from the Mount. This was
eventually, sold in London to Bryce Wright for £60.
There is also a very large one, eight inches long, in Mr.
W. Ir. DPetterd’s collection. They are usually found
rounded and waterworn in the stanniferous drift, wheve
they suffer numerous fractures. The tint is generally
slightly bluish and pale-green ; but colourless stones are
also met with. When properly ent they exhibit a fine
lustre,  In lustre, after the diamond, come the colourless

=
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zircon, the white sapphire, the colourless topaz. But to
bring out the full beanty and brilliancy of the stone it is
essential that it be cut properly, that is, that the facets
and angles be cut in accordance with the optical con-
stants of the mineral. When Mount Cameron stones
have been sent to England for cutting, it has been found
that ready-cut stones can be bought there for the price
of cutting the Tasmanian ones. There seems to be no
market in Tasmania for these stones, except among the
Chinese miners, who collect them and send them to
China. In hardness (8) topaz is next to the ruby (88).
sapphire (9), and diamond (10). Though so hard, in
nature it is not a very stable mineral, but readily turns to
kaolinite and mica minerals when in veins.® This
instability is illustrated by the ease with which coloured
topazes change colour when heated, or even when kept
exposed to sunlight. This is, probably, a chemical
change. At Mount Cameron only crystals of the
rhombic prism and its sections oceur, never the partially
crystallised and radiating form of topaz called pyenite,
which is found at Mount Bischoff.

The Mt. Cameron drift also contains sapphires, also
certainly released from the granite, but more frequently,
I think, from the Blue Tier than from Mt. Cameron.
I saw some small stones of various shades of blue, but
none of the genuine “royal™ blue, which is the colour of
the blue cornflower. Most of them were of a darker,
more intense blue, which is apt to show rather black when
cut, and has lost favour in the eyes of connoisseurs.
One or two parti-coloured gems were shown to me : these
colour patches are also often detrimental in the set gem.
The hardness of the blue sapphire exceeds that of the
ruby, being generally 9. There is, consequently, nothing
5111‘})1-isi|1g in the occeurrence of these small stones at
such a distance from the Tier. They are always well
worn—more so than if they had been derived from the
neighbouring mountain, though some of them may
possibly have come from there also.

The brown and black erystals of smoky qnz;rtz, 80

abundant in the terrace ground, have,” most of them,

come from veins in the granite of Mt. Cameron. We

* Lin‘dgren, Metasomatic Process in Fissure Veins, p. 87,
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have in gcome of these the morion tint of the Scottish
cairngorm. The colouring matter is mostly diffused
earbon Where a tendency to violet is present it is
probably due to titanic acid. ILarge water-worn prisms,
8 and 10 inches long, ave common, sometimes slightly
yellowish, or even colourless. Quartz crystals are
collected by the Chinese workmen, who send them home
to China to be used in making spectacles or crystal
spheres.

I was told of the vecent discovery of an * obsidian
button ” in a creek on the south slope of Mt. Cameron.
It is uncertain as yet whether these pieces ef lava
emanated from terrestrial volcanoces or are to be con-
sidered as fragments of acid meteorites falling to the
earth from stellar space.

Grranite.

The granite of Mt. Cameron and the Gladstone
district is part of the granite mass which occupies the
country as far south as George’s River. It is usually
composed of quartz, dark mic:L (biotite), orthoclase, and
oligoclase felspars, but where it is tin-beaving, white
mica is developed init. [t is generally course in texture,
and contains large crystals of felspar, which de(.ays
readily under atmospheric influences. Still, there is a
good deal of a more even-grained variety, which would
lend itself to structural and monumental purposes. For
the latter purpose, once the rock were polished the sur-
face would resist disintegration more successfully than in
1ts natural state. Impmted granite comes from Victoria
and Scotland : the latter countty yields a superior stone
to ours. The foreign rock can be imported ready polished
at a less cost than Mt. Cameron stone could be delivered
and polished in Liaunceston. In Britain, the polishing work
is done by machinery, and incidental labour is cheaper
there than here. Mr. Dunn, of Liaunceston, assures me
‘that there is not the outlet here for granite which would
warrant the importation of plant, and even then the
imported stone would compete successfully with the
Tasmanian. Under any circumstances the dressing and
cutting of granite is not easy, and it is unlikely that
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the near future will see any demand for locally-hewn
stone, but there is no doubt that eventually some of our
granites will be utilised.

CONCLUSION AND RECOMMENDATIONS.

Viewed as a whole, the district surrounding Gladstone
is endowed with three classes of potential resources:
(1) auriferous reefs ; (2) stanniferous lodes or forma-
tions ; (3) alluvial tin-bearing terraces and leads.

1. Quartz reefs have been opened upon at the Port-
land, Blue Bell, Royal Standard, Royal Tasman,
and a few other points with no great success.
But these failures are not sufficient to deter
renewed search for better reefs. Thosewhich I
have seen certainly have unpromising-looking
stone. The Portland reef forms an exception
to this statement, and I understand that mine
is likely to be started again. But the country
all round has numerous reefs in slate-rock, and 1t
is unreasonable to suppose that every reef is
certain to be barren. There are likely to be
scores of reefs, also, which are concealed by the
wide-spread alluvial. The alluvial tin workings
which bottom on the slate country nearly always
return gold with their tin, ang this can only
have been derived from denuded reefs traversing
the slate. The suspicions of salting in the case
of some of the reefs worked has rested upon
(ladstone like a cloud, and effectually crushed
gold-mining there for a long time past ; but I
believe its time will come again. There is no
warrant for concluding beforehand that the reefs
now visible are all which exist there, or that the
Silurian slates are less likely to carry gold-
bearing quartz than elsewhere. On the con-
trary, the prevalence of gold in the tin drifts
points strongly to sources of the precious metal
still undiscovered.

2, There is a belt of stanniferous rock forming
the margin of the granite along its contact
with the slates from near the KEmpress to
the old Mt. Cameron Company’s ground, west
of the Fly-by-Night. This rock (known
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locally as quartz-porphry) is essentially
greisenised granite, and is a home of tin ore.
The small veins of tin in it are individuoally
insignificant, and not worth working by them-
selves, but selected parts of the formation it-
self may be remunerative, and a constant
supply of water could be furnished to the
ground by re-arranging the course of the
Government race. The testing of the forma-
tion on any considerable scale would, of course,
have a certain element of risk, but not greater
than usnal mining risks.  The problem requires
carefully looking into by investors.

Mt. Cameron itself has not revealed yet any sub-
stantial tin lodes, though undoubtedly it is ‘traversed by
veins of tin-bearing quariz, as seen at the Star. )|
ghould think it probable that it has not been prospected
all over thoroughly, for there is a good deal of Mt.
Cameron tin to account for in the high terraces on the
slopes of the mountain. The veins are responsible for
much of this; disseminated tin, too, may have been
released from the granite itself ; but these sources hardly
seem adequate for the quantities formed. Against this
idea of undiscovered tin lodes existing on the mountain
is a noticeable absence of tourmaline courses, snch as are
prevalent at Ben Lomond and Mt, Heemskirk. On the
other hand, as tourmaline quartz rock occurs at Tracey’s
on the M_usbel Roe, that neighbourhood might well be
prospected for tin lodes.

The alluvial terrvaces and leads are the mainstay of
Gladstone, though from the very nature of the case,
alluvial tin-mining, here as elsewhere, must eventually
decrease in importance as the deposits become worked
out. The deposits in this district are far from being
exhausted.  The question resolves itself into one of
economical mining. The payable parts of the stan-
niferous drift require locating ; and the supply of water
is a sine qua mon. This, in a nutshell, describes the
conditions of remunerative mining at Gladstone.

The local output of tin has fluctuated in sympathy
with the price of metal, and with the seasonal
stores of water. Many c]mms can only be worked
in winter, and are absolutely idle during the
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ssummer  drought. I may mention parenthetically,
that there iz no means of ascertaining the rain-
fall at Gladstone. If the Meteorological Department
would supply the manager of the Government
race with the necessary instraments for daily observa-
tions, a record would be available where it is more
needed, and of greater use than at many other stations.
Also certain claims can only be worked at a profit when
the market price of tin keeps up to about £80 a ton.
Hence, a not unimportant consideration i connection
with putting capital into the district, or incurring heavy
expense for renewals of existing races, is what the
market price of tin is likely to be in the near future.
The outlook scems satistactory in this respect.  Look-
ing back upon the last ten years, the first quingueunial
period showed a production of tin thronghout the world
in excess of consumption, During those five years the
output exceeded the demand by 20,000 tons, while for
the last five years’ period the demand has outstripped the
output by 15,000 tons.  To exhibit the position clearly,
I reproduce the following tabular statement from the
Australian Mining Standard of 14th March, as extracted
from a veview by the Financial Times -—

Year. Production. Consumption. Stocks. Average price.
Tons. Tons. Tons, £ s d
1891...... 59,463 57,005 18,709 91 3 0
18920 64,569 60,842 19,065 93 6 8
1893...... 67,701 67,066 20,082 8 1 2
1894...... 73,634 66,817 20,220 68 14 2
1895...... 74,981 68,522 35,704 63 7 1
1896...... 74,867 71,949 40,101 59 911
151t 7 S 69,924 71,284 34,957 61 8 0
1898...... 69,262 80,436 23,353 71 4 1
1899...... 70,707 74,216 20,0681 122 8 7
1800...... 77,925 79,869 20,377 133 11 6

The Straits were responsible for nearly 50,000 tons of
the 1900 output (an increase of 2000 tons over 1899),
and Cornwall %or 4000 tons, a 50 per cent. decrease, as
against that county’s production for the last few years.
The output of the Straits is, in many quarters, looked
apon as a dark horse, but from what I am able to gather
from published reports and private advices, I am lead to
believe that fears of any immediate leap in the produc-

tion are groundless.  Now, given a nearly stationary
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output, or, at any rate, only moderate fluctuations, ne
new sources of supply in sight, and a steadily increasing
consumption of the metal, I do not see how we can do
otherwise than look forward to the future of the tin
market with confidence. It has taken three or four years
for the world to wake up to the state of the case, for
though the consumption began to increase in 1896, the
- market price did not become appreciably affected till
1899. Of course, last year’s quotations were too unsteady
to last, but an ordinary business view of the situation 1s
sufficient to tell us that present prices are likely to be
fully maintained.

The annual output of tin orve in the Gladstone district
from claims supplied by the Mt. Cameron Water Race,
according to statistics furnished by Mr. M. J. Griffin,
the manager of the race, is about 80 tons. The last six
months 33 men were employed on 15 claims, though
shortage of water at the end of the dry season has
reduced the number of workers to 25. The last six
months’ produetion of tin has been 38 tons; with an
average year's water supply, the annual output might be
raised to 100 tons. This industry supports a population
of about 150 souls. The water-race has so far paid its
way and returned £6262 3s. 64, surplus revenue into
the Public Debts Sinking Fund. Its annual revenue is
about £1500, and annual costs about half that sum.
The output of the principal claims drawing water from
the race is as follows : —

Scotia claim ............ About 5 tons per month

Edina clainmt cosiienies 5 1} ton , W

Watts’ elaim............ . o 5

Tracey and Daws...... Nearly 1 ,, 5

Moore’s claim ......... About } . W

He Sung’s claim ...... " 1} cwt ,, 5

M‘Gregor's claim..... i ton ,, "
Lochaber—restarted .. oo ,  formerly

Bridge clrim............ Nearly } ., ,,
The above figures are per working month, but shortage
of water interrupts work.

[t seems to me that it would be a fatal blow to the
whole field to pass death sentence on these claims, as
would be done if their water supply were allowed to
cease. The result would be the immediate and almost
entire abandonment of the Gladstone district and the-
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stoppage of all revenue from mining leases thercin.
And resuscitation at any future time would be a matter
of enormous difficulty.

In order to acquire additional and necessary informa-
tion respecting the Mussel Roe deep lead, and the
possibilities of the field generally, before committing the
Government to a serious outlay for the renewals of the
race, | would recommend a series of bores being put
down in the drift at the places marked on the chart
which accompanies this Report. Something more will
then be known about the direction and nature of the
ancient channels in which it is believed accumulations of
tin ore may have been collected. These places are as
follows :—

I. Five or six bores at the Great Mussel Roe
Proprietary, on Section 3467-933. These bores
would be about two chains apart, if necessary.
Their object is to cross and define the channel
of the Great Mussel Roe lead from west to east,
eastwards of the presentunbottomed workings of
the Proprietary. In this case, as in all others,
before boring 13 started, care will have to he
taken that the land is in the possession of the
Crown. Marked A—DB on the annexed chart.

2. Nine or ten hores, four chains apart, on Crown
land, between the No. 5 Syphon at the Edina
dam, and the Great Mussel Roe River. The
object of these is to cross the Mussel Roe deep
lead and also prove the ground east of the
Edina run of tin-bearing wash, which has been
worked more or less continuously from the
Iinterprise on the west, to the Hdina Sugarloaf
on the east, a distance of nearly two miles.
Marked C—D on the chart.

3. Four or five bores, four or five chains apart in a
north and south line a few chaing west of
Section 4219-91m (Watt), south into 3566, and
north info 2143, to intercept possible channel
of lead in this direction. Marked G— H on
chart, If the channel is not found here, then
bores to be started at the north end of the line
and at right angles to it in an east line to the
Mussel Roe River. The bores would be twelve-
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in number, about five chains apart on Crown
land. This would settle once for all whether
the lead goes out to the north. Marked B—T
on chart.

4, Four or five bores, about two chains apart, north-
ward and eastward from the deep ground in
the Tamar workings on Section 2011-91m,
proceeding towards the Impress dam. This
ground has not been bottomed, and, as the lead
ahead of it is surmised to have been denuded,
it is important to settle the point. Marked
I1—.J on the chart.

3. Twenty-two bores, five chains apart, from the
north-west angle of Section 1857-87M to the
south-east corner of 172-87w, Stinking Springs,
and further north-east, if found necessary.
This line will cross north of the Scotia claim,
and is designed to prove the lower portion of a
heavy bed of stanniferous drift. The line
passes at right angles across the presumed
direction of the Mussel Roe lead, and the borves
will prove, fivstly, whether there is any such
channel at all, or only a sloping sea-bottom,
and secondly, whether the bottom part of the
drift is encouraging for tin. Marked M—N
on the chart.

6. Three bores in the floor of the M‘Gregor work-
ings, Section 2089, in the Aberfoyle country,

- to find the bottom, and prove whether the
deposit 1s in a confined channel, or consists
simply of marine terrace ground. Marked

== O—D on chart.

The above work comprises 50 or 60 bores, and these,
with a few shallow pits south of the Portland Mine,
referred to previously, marked K1 on chart, would
certainly throw light on much that is now obsecure. The
work would take about four months, and would cost about
£200, in addition to the cost of delivery of the boring
apparatus on the field. If the rods could be borrowed
-or hired, the total cost of the undertaking ought not to
exceed £250. Three men would be required, and rods
to go down to 200 feet if necessary, though I think the
Dbottom will be reached generally at & much less depth.

Y
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In fact I doubt whether the extreme depth will exceed
100 feet. Still, it is well to be prepared. Needless to
say, exact registers of the borings must be kept. The
eground is loose or partially consolidated quartz drift,
here and there only hardened to a kind of cement.

With the additional information obtained by this means,
the inferences indulged in in my Report may be fortified,
and useful and necessary hints secured for future work :
or, on the other hand, eventual loss may be saved by doing
away with baseless hopes. In any case I think it would
be unwise to abandon the field without a final test.

[ have to tender my thanks to Mr. M. J. Guriffin,
Manager of the Government race, Mr. James Galloway,
Messrs oJ. and C. Ogilvie and others in the distriet, for
information and help received.

The chart herewith shows the bed-rock which under-
lies the superficial covering of drift. This drift, while
deep wherever terraces and leads have survived, is
shallow on the higher ground, where the granite or
slate bed-rock becomes visible.

T have the honour to be,
Sir,
Your obedient Servant,
W. H. TWELVETRELS,
Government Geologist,
W. H. Warraon, Esq.,

Secretary for Mes, Hobart.



REPORT ON THE MINING DISTRICTS OF
THE SCAMANDER RIVER AND ST.
HELENS.

—_———

Government Geologist's Office,
Launceston, 4th June, 1901,
Sig,

AcTiNG on instructions received from Mr. W. H.
Twelvetrees, Government Geologist, I left Launceston
on the 22nd of April last to examine and report upon
the mining districts in the vicinity of the Scamander
River and St. Helens. 1 am indebted to the kindness
of a number of gentlemen whom I met on my journey
for information concerning the districts visited, especially
to Mr. Paul Beahr, who accompanied me throughout
the Scamander River Copper Field, and also to Messrs.
H. Grant, T. Haley, Geo. Briggs, B. H. Whittle, and
others, who supplied me with much information con-
cerning mining at St. Helen’s.

The metals found in the Scamander River and St.
Helens districts consist principally of copper, tungsten,
and tin. I deem it advisable to divide my report into
three parts, the first dealing with the deposits of copper
ores north of the Scamander River, and including one
deposit (the Silver Ticho Mine) near St. Helens, but in
the same line of country as the Scamander deposits ;
the second describing the deposits of wolframite south-
west of St. Helens ; and the third part dealing with the
alluvial deposits of tin at the Scamander River and in
the vieinity of St. Helens.

CorrEr DEPOSITS IN THE DISTRICT NORTH OF
THE SCAMANDER RIVER.

The area in which the deposits of copper-ore about to
be deseribed occur is situated to the mnorth of the
Scamander River, and extends to within a few miles of
the Town of St. Helens. The rocks consist, for the
most part, of shales or slates, sandstone, and quartzite,
striking from 15° to 30° west of north, and dipping, for
the most part, at high angles to the west. Granite has
evidently played a most important part in the geology of
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the district. A massive belt of this rock rans parallel
to the coast line from St. Marys to St. Helens, forming
the core of the Scamander range of hills, and, according
to the observations of Messrs. Montgomery and Harcourt
Smith, forms the axis of a large anticlinal fold, the
strata dipping away from the granite on either side. To
the north of the area is the great mass of granite of
which the Blue Tier and Mount Cameron form a part,
and from this mass other dykes and tongues of granite
or granite porphyry protrude into the sedimentary rocks
for long distances. Contact metamorphism is distinetly
noticeable in many places, and often extends for con-
siderable distances away from any observed line of con-
tact. This is especially noticeable in the mnorthern
portion of the distriet, where we find sandstones altered
to quartzites, and shales and slates indurated and changed
into a hard compact rock of the nature of hornstone.
Many of these indurated slates contain numerous small
concretions of a faintly glimmering substance, probably
representing the incipient stage in the formation of
crystals of such minerals as chiastolite. No fossils have
as yet ‘been found in these rocks, notwithstanding the
fact that they have been diligently searched for by
several gentlemen who interest themselves in the geology
of the district. The only clue, therefore, that we have
as to their age is the presence of the gramte. The sedi-
mentary rocks are evidently older than the latter, for
they have suffered metamorphism at their contact with
it. Granite in Tasmania is believed to be of Devonian
age, and consequently we may assume that the sedi-
mentary rocks are of the Silurian, or possibly of some
still older, period.

The area is traversed by numerous small streams,
mostly affluents of the Scamander River, running in steep
gullies, separated by bold ridges, and making the country
very rugged. The surface is, for the most part, devoid
of undergrowth, though covered with a fine forest of
ironbark timber, which would become very valuable if
mining in the district became prosperous. The absence
of undergrowth makes most of the country easily
accessible to the prospector, and it is to be regretted
that up to the present the district has not received the
attention it undoubtedly deserves.
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The Eastern Proprietavy Silver and Copper Mining
Company, No Liability.

This company holds Bections 56-93y and 57-93m,.
each of 80 acres. The mine is situated about 3 miles to-

the north-east of the Township of Yarmouth. It is the
only copper mine in the district on which any con-
siderable amount of work has been done. The lode on
which the company has been working iz a very strong
one, and may be traced by means of its gossanous out-
crop, runuing diagonally through the two scctiong held
by the company, and for considerable distances both
north and south of them. In all, the lode is traceable for
close on two miles. The strike is as nearly as possible

N.W. and S.E., and the dip is to the west at a steep

angle. A long tunnel has been driven on the course of
the lode, commencing in the valley of a creek which
crosses the lode in the southern portion of Section
56-93m. North of this creck the outerop follows the
crest of a high narrow ridge, which in places rises more
than 500 feet above the tunnel level. T think it probable
that this ridge owes its existence to the presence of the
lode. The shales and sandstones on either side have
been permeated by silicious solutions from the lode, and
becoming hardened, have offered greater resistance to
the agents of denudation. On the surface the lode-
matter consists of brown oxide of iron, iron-stained
kaolin, ferruginous cherty matter, and occasionally veins
of quartz, but no copper minerals. Chloritised slate

generally accompanies the outerop, and from this a re~

action for copper may often be obtained with the blow-
pipe. The tunnel has been driven along the western
wall of the lode, and follows a seam of kaolin and decayed
lode-matter almost the whole distance.  In a number of
places short cross-cuts have been put in in a north-
casterly direction from the drive to prove the width of
the lode.  These have shown that the total width of the
formation iz not less than 20 feet, but it iz very question-
able if all this can be classed as lode-matter ; 1t consists
prineipally of partially decayed slate, much jointed and
shattered in a divection parallel to the lode, and some of
this contains considerable quantities of black oxide of
copper in the joints, The main lode-channel, however,

5
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through which the mineral-bearing solutions originally
circulated, is evidently represented by the seam of pug
along which the tunnel has been driven.

In entering the tunnel, for the first 70 or 80 feet, the
whole lode-matter, or the metallic contents thereof, have
been leached away, and no copper minerals are to be
seen. After this the pug seam becomes stained green
with copper sulphate, and other oxidised copper ores
appear.

At 150 feet from the entrance the first pay shoot was
struck. The ore, which consisted of black and red
oxides of copper (melaconite and cuprite), green and
blue carbonates (malachite and agurite), and copper
sulphide (chalcocite) was discovered just in the bottom
of the drive, and it is possible that had the latter been
put in two or three feet higher the shoot would never
have been found. A winze was put down, and at a depth
of 12 feet water was struck, which stopped further
sinking. The ore above water-level was, however,
stoped out, and yielded 20 tons of high-grade copper ore.
The length of the shoot at water-level was 25 feet, or, in
other words, its length increased from practically nothing
to 25 feet in a depth of 12 feet. The ends of the stope
are in grey, decomposed slate, carrying a fair percentage
of black oxide of copper, but not sufficient to pay for
mining under present circumstances. To the east of the
stoped ground a chamber has been taken out, 10 feet
wide and 12 feet in length. The character of the stone
in the ends of the chamber is much the same as that
showing in the ends of the stope, and carries black oxide
of copper freely through it, though whether payable ore
was got from here I was unable to ascertain. For the
next 230 feet along the course of the lode the drive
follows the same pug seam, and all along the latter is
stained a bright green with copper sulphate. This
mineral, it should be noted, has been formed since the
drive has been put in. It represents the leaching of the
lode above the tunnel, and has only been precipitated in
the tunnel by evaporation. Nowhere doss it occur in
payable quantities. At 400 feet from the entrance the
second pay shoot was struck. This shoot was of exactly
similar nature to the first, but rose above the tunnel for
a distance of 20 feet before it cut out. It has been

XVIII
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stoped out to water-level (again 12 feet below the tunnel),
and at that depth proved to be 70 feet in length. In all,
296% tons of ore were obtained from this stope, of which
100 tons mined in 1896 yielded an average of 23 per cent.
of copper and 17 ozs. of silver ; and 1962 tons mined
during the latter portion of 1900 yielded an average of
17 per cent. of copper and 13 ozs. of silver. A winze
was put down at this point for a distance of 85 feet, and
is said to have been in payable ore all the way, but,
owing to the water present, this could not be taken out.
Six inches of chaleocite are said to be showing in the
bottom of the winze. The shoot is said to have been
8 feet in width at its widest point. The drive has been
continued on the course of the lode for a total distance
of 870 feet, but, owing to the ground having fallen in, I was
unable to examine it further, The general character of
the lode is stated to be the same throughout, but no more
rich pay shoots were struck.

At 400 feet from the entrance of the tunnel a crosscut
was put in on the hanging (western) wall, at right angles
to the drive, for a distance of 200 feet. For the first
150 feet the country is sandstone, with a little shale inter-
bedded ; after that there is more shale than sandstone.
At 160 feet a winze was put down on a seam of kaolin
and decayed rock, and at 16 feet, at water-level, a seam
of about five inches of black coppar ore (chalcocite ?)
and iron pyrites was struck. Owing to recent rains
there were two feet of water in the bottom of the winze,
and I was unable to examine it.

| At 450 feet from the entrance another crosscut was
put in, in a north-easterly direction ; and at 30 feet a
winze was put down on a vein of puggy matter, contain-
ing black copper-ore. The depth of the winze is stated
to be 16 feet, water having been struck at 12 feet. At
water-level four inches of black copper-ore were found.

On the southern section (57-93M) a second tunnel has
been driven along the course of the lode for a distance of
40 feet. DBeyond finding the presence of copper, how-
ever, nothing of importance was discovered. The lode
here is of essentially the same nature as in the other
tunnel.

It will be evident from the above description that
there is very little hope of finding copper-ores in payable
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quantities, or in quantities that will pay the present
cost of transportation, m the oxidised portion of the
fode. The lode has already been driven on for a distance
of 870 feet, and only in one place has payable ore been
found above tunnel-level, and this was only the top of a
shoot of ore which rises a little higher above water-level
than usual, TIn order to be able to come to any conelu-
sion as to the probability of payable shoots being found
below water-level, it will be necessary to inquire into the
chemical and geolomcal processes which have been at
work. The copper mineral originally deposited in the
lode at the time of its formation was no doubt chaleo-
pyrite, the common sulphide of copper and iron, which
experience has shown to be, in the vast majority of
fissure-lodes, the primary copper mineral. This was
associated with iron and arsenical pyrites, quartz, a little
zinc-blende and galena, and, probably, other minerals.
Since 1ts formation, however, denudation has been
actively at work, and has excavated deep gullies in the
vicinity, which carry away the surface water and lower
the level of the ground water. The result is that a large
part of the Iode 13 exposed to the oxidising action of the
surface waters. The permanent water-level is now, as
shown by the mine-workings, about 12 feet below “the
level of the tunnel. Above this the lode has been sub-
jected to the action of waters trickling down from the
surface along the lode-channel and carrving with them
oxygen gas. These waters quickly change the insoluble
iron and copper sulphide info scluble sulphateb, and in
in this form carry them downwmds till they reach the
water-level. This action is still going on, as shown by
the water, heavily charged with copper sulphate, p&qsinfr
down the sides of the tunnel, and which, on evaporation,
deposits its mineral contents. When the copper-bearing
solutions reach the permanent water-level, movement does
not cease ; it tends to flow towards the surface at some
lower level, and in doing so, it will utilise the entirve
available sectional area of the openings leading thereto.
But the extent to which these openings are utilised will
be inversely proportional to the amount of resistance

which they offer to flowage, and this will depend upon
their relative size and the dlst’mue which the water must
flow before reaching the surface. The result will be
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that, in most cases, the flowage will be principally con-
fined to the lode-channel. Concerning the direction of
flow in the lode-channel, this will have a vertical, as well
as a horizonal, component, and the vertical component
will be greater, or the amount of water flowing down-
wards will be greater, in proportion as the distance of out-
flow is greater. These general principles, however, are
probably, in reality, greatly modified by the irregular
distribution of the openings in the lode-fissure, and it ig
probable that the bulk of the water follows certain paths
of least resistance, which oceasionally may carry it to
great depths before it again emerges at the surface.

We have now to consider the action of these solutions
of sulphates on the unaltered ores below water-level.
These, as I have already pointed out, consist largely of
sulphate of iron, the latter mineral, contrary to what is
often stated, is less soluble than copper sulphide. The
result of contact of copper sulphate with iron sulphide
will be a chemical substitution. Copper sulphide will be
precipitated and iron sulphate will go into solution.
This reaction has been proved (,Xpeumentallv by
Schiirmann, and may be represented by the following
equation :-

CH.ZS(),{_ + ]j‘es.z + ()3 = CUES + Feso_t -+ SUE.

Similar equations may be readily made to represent the
alteration of iron pyrites to bornite or chalcopyrite ; or
the alteration of chalcopyrite to bornite or chalcocite ;
or the alteration of bornite to chalcoeite. All these
reactions may take place, and the presence of large
quantities of these rich copper sulphides at water-level,
and for some distance below it, in the case of lodes the
upper portions of which have been subjected to oxidation,
is satisfactorily accounted for. This subject has lately
been dealt with exhaustively by C. H. Van Hise,- in a
paper vead before the American Institute of Mining
Engineers, eutitled “ Some principles controlling the
deposition of Ores,” and is well worth consulting.

In the case of the Iastern Proprietary Mine, the
presence of the enriched zone has been proved beyond
doubt, and it remains for the future mining operations
of the company to prove its extent. Only the top of
the zone has been reached so far, and the ores have been
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proved to be rich in copper. The possibilities are very
great. As a somewhat similar occurrence may be men-
tioned—the copper lodes at Butte Montana. The latter
have been deseribed by S. F. Timmons, as follows :—*The
prominent characteristics of the Butte copper lodes are,
firstly, an upper oxidised zone extending down from 200 to
400 feet from the surface, which contains less than one
per cent. of copper on the average, the values being
principally in silver ; it is a mass of erumbly }loney-
combed quartz, smgulm‘ly free from metallic oxides,
when one considers the great mass of the original sul-
phides found in the veins in depth : secondly, below this
1z a rather ill-defined zone, characterised by great values
in the rich copper aulphldes, bornite, and chaleocite or
copper glance, associated with pyrite and chalcopyrite.
The ploportlou of these rich sulphides gradually de-
creases with depths, until, in some mines, the ores consist
only of pyrite, with a s]ight admixture of chalcopyrite.
Enormous amounts of copper-glance were found in mauy
of the mines ; generally, in the upper levels of the sul-
phide zone. Sometimes they constituted solid masses,
15 feet or more in thickness, in which, however, close
examination showed a sprinkling of chalcopyrite or pyrite,
in minute, irregular, and often pitted grains throughout
the mass of the Olance Not infrequently the clefwage
faces are conted with very thin films of native silver.
The Scamander lodes differ from these in the upper
levels principally by their poverty in silver. The gossans
met with have all been poor in this metal, though contain-
ing itin appreciable, but unpayable, quantitles It 1s
not likely that bodies of such extent will be found here
as at Butte, for the upper portion of the lode is not so
wide, but I believe that the nature of the concentration
of the sulphides is the same in both places.  Obviously,
there is only one thing to be done with the mme ; namely,
to sink and drive along the lode at a lower level. 1
should recommend the shaft to be put down near the
mouth of the present tunnel, and to open out at 150 feet.
At this depth the probability of striking rich shoots is
very great, and the risk, from an investor’s point of view,
is very small. Should developments warrant it, and I
think there is every reason to hope that they will, deeper
levels could be opened, and the mine worked to as great



a depth as payable ore exists, DPumping machinery will
probably have to be erected, but 1t would be worth
while to try bailing with tanks before going in for an
expensive pumping plant. In any case the creek at the
tunnel entrance should be lumed forsome distance on either
side of the lode, in order to prevent the water from flow-
ing into the mine. This would not be a very expensive
item, as the creek is not a large one. A good cart road
has been lately made into the mine, connecting it with
the road on the south side of the Scamander River, at
Berwick’s Farm.

The Paul Beahr Prospecting Association.

Sections 4000-93m (40 acres) and 5161-93m (5 acres).
This mine is situated south-east and adjoining the Eastern
Proprietary Mine. The Hastern Proprietary lode may
be traced right through the property. Much of the
country here is overlaid by a very coarse sub-angular
wagh, or débris, of Tertiary age, which forms the capping
of several of the hills in this vicinity, the creeks cutting
through this and into the solid country. The lode, of
course, does not live into the capping, but its course is,
nevertheless, marked by the presence of bog iron in the
wash, which acts in places as a cement for the fragments of
débris. The true lode is found in the valleys of two creeks
which flow inte the “Right Arm™ of the Scamander
River ; and also on the banks of the latter river itself.
On a mining easement, situated on section 3976-93M, a
tunnel has been driven cutting the lode, and the latter
has been driven on for a distance of 300 feet. Where
first struck the lode contained galena and pyrites dis-
tributed freely through the lode matter. The galena,
when concentrated, is said to have given a return of 64
per cent. lead and 84 ozs. of silver. This lasted for 70
feet, after which the lode was filled with pug and broken
slate, containing pyrites, but no galena : this lasted for
130 feet. Ifor the last 100 feet the lode contains about
a foot of pyrites, showing evident signs of decomposition.
It contains, in places, a lot of zincblende and oxidised
zine ores, as well as patches of black copper ore. The
tunnel was put in only about 20 feet above sea-level ;
the water in the “ Right Arm,” which is just below the
tunnel, being brackish.  The lode, probably, does not
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rise more than 70 feet above the tunnel, for the hill above
is capped with tertiary débris or wash. The idea of the
management appears to have been, that the lode, being
protected by the capping of wash overhead, might be
expected to be found in its original state, and that the
rich sulphide ores met with at water-level in the Eastern
Proprietary Mine, might be found at the adit level in
this mine. This pre-supposes that the rich sulphide ore
is the primary ore of copper, which, I believe, is not the
case ; moreover, notwithstanding the capping of wash,
a considerable amount of oxidation has taken place. I
think, however, there is still the possibility of finding:
rich patches in this mine, though 1 cannot regard the
indications in as favourable a light as at the Eastern
Proprietary. The mine being situated at such a low
level, and being capped with wash, there is not the extent
of lode overhead from which large concentrations could
be derived.

Section 229-93m.

40 acres. This section is situated to the north-west of
the Eastern Proprietary Mine, there being one 40-acre
section (4089-93m) intervening. The Eastern Proprietary
lode may be traced through the section, the spur along the
crest of which the lode runs reaching its highest point,
namely 650 feet above sea-level, in this section. At about
the centre of the section another lode, crossing the Eastern
Proprietary lode, may be seen by its big gossanous out-
crop, striking nearly north and south. This lode is well
worth prospecting, but, like the Eastern Proprietary lode,
it will probably be found barren in the upper levels. Tt
is possible that the oxide zone might be got under by
bringing in a tunnel from the north, where the spur falls
steeply, but I think it probable that in this case also sink-
ing will have to be resorted to before any satisfactory
results can be obtained. The section is not held at the
present time.

Sections 4126-93m and 4127-93Mm.

Each of 80 acres, charted in the name of A, Pfaff.
These sections are situated north-east and adjoining the
Eastern Proprietary Mine. T'wo lodes, both parallel to
the Eastern DProprietary lode, occur on these sections.
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They present the same gossanous outerop associated with
chlorite as the Eastern Proprietary. The most easterly
of these lodes has been traced right through both seections,
and most of the work done has been confined to this lode.
In Section 4127, on the side of a rather steep hill, a shaft
has been sunk 60 or 70 feet, but did not reach to the
hottom of the oxidised zone ; nothing but a little decom-
posed iron pyrites and traces of carbonate of copper were
found. On Section 4216 a tunnel has been put in from
the valley of a creek in a mnorth-westerly direction, but
again the lode was alwost completely 0x1d1=.t=d, a little
arsenical and copper pyrites oovmlmg in bunches sur-
rounded by gossanous and mullocky lode-matter was
found, but evidently the principal copper contents had been
removed. A shallow shaft had been put down near the
entrance of this tunnel, but as it was full of water I could
not examine it. A uoud deal of trenching has been done
on the lode, which in many places is very promising, but
no rich patclre~ were discovered ; it is evident that this is a
similar case to the Eastern Proprietary. The copper has
been removed from the upper portions of the lode, and
probably cceurs in & concentrated form in the lower ]evels
A shaft should be sunk and the lode driven on at a fair
distance, say 150 feet below water-level.

Section 7T45-93m.

80 acres—H. Robinson and D. Delaney. This section is
situated about a mile to the west of the Eastern Proprietary
Mine. Another strong lude, parallel to the Eastern Pro-
pnetary, runs through this section. A tunnel has been
driven into the side of the hill with the object of cutting
the lode, but work had been stopped before the lode was
struck. 1 fear that at this level the lode will be found to
be completely oxidised, bat as so much has been done it
would be worth while continuing the tunnel to ascertain
the nature of the lode before deciding on future operations.
The lode eould be tapped at considerable depth by means
of a long tunnel from the south, and in all probability
this would be below the zone of oxidation.

Between Robinson’s and Delaney’s there are three
other outcrops of apparently parallel lodes to the Eastern
Proprietary, all on Crown land. Should other develop-
ments in the field prove the existence of payable ore
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bodies below water-level, these lodes will be deserving of
attention.
The North Seamander Mine.

Sections 3940-93w, 3941-93m. This mine is sitnated

-about a mile to the south of the Eastern Proprietary. The

workings are confined to the south-western portion of
Section 3941-93m. A large formation, carrying iron and

«copper pyrites, pyrrhotite, zine blende, galena, and mag-

netite, is exposed in the bed of a creck. The work has,
unfortunately, been carried on in an unsystematic manner,
the stone from one opening being thrown into the next,
with the result that, although a good deal of work has
been done there is very little to be seen, and I could form
only an approximate idea as to the nature of the deposit.
The maguetite is, apparently, eonfined to the north-eastern
wall of the formation. I{ere it ocears fairly massive, with
a good deal of pyrite and zine blende und a little galena,
and may be traced for severa! chains running in a north-
western direction. To the north of the creek the minerals
haye the appearance of replacing quartzite, as they appear
disseminated more or less strongly in that rock. To the
south-west of this band of magnetite the country is very
strongly impregnated with pyrites, and some nice copper
pyrites has been got out of the trenches. The lode
appears to he of a different character to the other lodes in
the district.  The ore is not the filling of a fissure, bat is
an impregnation from a fissure. The Jatter is worth
locating aud following up. This could be best done by
means of a tunnel driven from the creek in a north-easterly
direction, when it is quite possible that a payable ore-body
might be struck. The ore has not undergone any large
amount of oxidation at this place. From the strike of the
magnetite ore-body it is possible that this is a continuation
of Robinson’s and Delaney’s lode, which is evidently run-
ning in this direction,

The lodes which have now been deseribed all liein what
has been known as the Scamander River Copper Field.
No work was being done at the time of my visit, but it is
to be hoped that this state of affairs will not be of long
duration. There is, as I have already pointed out, a great

‘haepe of payable ore existing below water-level ; and should

this be proved to be the case, there are quite a number of
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lodes which will be worth a trial. The value of the ore
below the enriched zone is at present quite problematical,
and I could not venture on an opinion as to its economie
value. But the possibilities of the enriched zone itself are,
in my opinion, sufficient to warrant the expenditure of the
very limited amount of capital which will be required for-
its exploitation.
Section 4833H-93m.

40 acres. L. P. Ryan and M. Fitzpatrick. This.
section is situated about five miles west of the Scamander
River Copper Field. A little trenching has been done on a
quartzite spur rising out of the valley of one of the tribu-
taries of the Scamander River. A number of veins and
bunches of copper, iron, and arsenical pyrites, up to six
inches in width, occur somewhat irregularly in the quartzite.
Assays up to 6 per cent. of copper and 3 dwts. of gold are
said to have been obtained. Higher up the spur the rock
is traversed by numerous veins of quartz, which, where
opened on. are much iron-stained, and evidently contain
a good deal of pyrites in depth. T also noticed the pre-
sence of chlorite, whieh, in this district, appears to accom-
pany all the deposits of copper ores, though I failed to find
anything which could be correctly defined as a lode. Fow-
ever, in the present state of development, it is impossible
to say what may be found below the surface. It is very
possible that if the spur were driven under a payable ore-
body might be discovered.

The Silver ficho Mine.

Section 330-93m. 20 acres. This mine is sitnated
about three miles south-east of St. Helens, and presents
some features of exceptional interest. The country is a
continuation of the Silurian strata, in which the copper
deposits of the Scamander River distriet oceur; but here
they are greatly hardened and metamorphosed by contact
with the granite. The southern extremity of the main
mass of granite already mentioned is situated a short dis-
tance to the north of the mine. A small ereek, an affluent
of the Golden Fleece Rivulet, runs through the centre of
the section with a northerly course, the sides of the valley.
rising steeply on either side. In the bed of this creek an
open cut has exposed a very wide quartz formation, carrying
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irregular bunches or masses of pyrrhotite, with a little-
pyrite, copper pyrites, and a whitish easily-decomposed
pyrite, probably marcasite; some of the latter is said to
have given as much as 15 dwts. of gold to the ton, but the
majority of the metal is of low grade. In some of the
quartz I noticed some needles of tourmaline, and Mr. H

Grant showed me a piece of pyrrhotite with a crystal of
tourmaline imbedded in it from this mine. The strike of"
the formation is 15° to 20° east of north. Its width could
not be aceurately determined, owing to the eastern wall
not being exposed, but it is probably about 40 feet. The
quartz is singularly pure and homogeneous, white or
smoky in colour, and, as far as I could see, no bands or
fragments of country rock were enclosed in the formation.
Associated with the quartz, and apparently forming the
marginal portions of the formation, there is an extremely
quartzose rock, composed of quartz, feldspar, and mica
(biotite and muscovite), but with the quartz greatly in
excess. The junction of this rock with the country is quite
sharp and distinet, but there is no such defined line of con-
tact between it and the quartz ; there is rather a gradual
passing over from the one to the other, the quartz
gradually increasing in quantity until it entirely replaces
the feldspar and mica. Unfortunately, at the time of
writing, I have not received the slices of this rock for
mieroscopic examination, but as it is moderately coarse-
grained, the constituent minerals may be recognised
macroscopically. I take the rock to be of the nature of an
extremely acid granitic dyke rock. The whole formation
is evidently the filling of a fissure, for it cats across the
stratification of the country. The question arises—How can
this intimate association of an apparently eruptive or dyke-
filling rock with the pure reef-quartz be accounted for?
There has always been a tendeney to regard the filling
matter of fissures as divisable into two well-defined cl asses :
one, formed by cooling from a molten condition, and the
other, formed by precipitation from solution in water; and
these classes have been called dykes and veins (or reefs).
But here we have a fissure filled in part by a dyke-rock
and in part by a vein-rock; and, as the one passes
gradually into the other, it is impossible to assume a dyke
origin for the one and a vein origin for the other. W hat-
ever the mode of formation, it has been the same for-
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both rocks, The case is not, however, an isolated one.
Instances of the passing over of granitie dyke-rocks (peg-
matite, aplite, &e.) into quartz reefs have been noted by
aite a number of geologists, especially of late years, and
the opinion is gaining ground that no sharp line of dis-
tinetion can be drawn between them, but that there are:
intermediate rocks which, according to the old definitions,
cannot be strietly classed either as dyke-rocks or vein-rocks.
I believe this is the case in regard to the Echo Mine.

It is well recognised now that granite is not a produet
of fusion by heat alone, bat that the presence of water in
the molten rock has played a great part in preserving the
lignid state of the original magma down to comparatively
low temperatures. It is believed that the magma existed
in a state analagous to solution in water, the solvent
power of the water being enormously increased by heat,
This conclusion is principally based on three classes of
facts.  Ist. The order of solidification of the mineral
constituents is not what we should expect from fusion
alone. In granite, it is found that the acid minerals have
solidified later than the more basic, and gnartz has solidi-
fied last of all, for it is seen to occupy the spaces, or
interstices, between the erystals of the other wminerals.
But quartz is much less fusible than the basic minerals,
and under conditions cf simple fusion should crystallise
out before them. The difficulty is explained when we
recognise the great solubility of quartz in small quantities
of superheated water. 2nd. There is no baking, calci-
nation, or fusion of the country rock in the vieinity of
granite, sach as is often found at the contact of basic
rocks. All the contact phenomena indicate a comparatively
low terperature. 3rd. The contact phenomena connected
with grapite have cvidently been brought about by the
action of mineralising waters, with which the granite was
impregnated. This is shown by the enormous amount of
silicification always observed, and the fact that porous
strata have been altered to very much greater distances
from the granite than strata which are comparatively
impervious to water.

In a magma which is in the process of consolidation,
the basic minerals are the first to erystallise out, and the
residual liquid portion becomes more and more acid and
aqueous with the progressive solidification of the basic
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constituents. It is this residual liquid portion of - the
granite magma which I conceive to lave been ejected
from the granite mass into a fissure at the Fcho Mine, It
has been observed in very numerous instances that the
marginal portion of igneous masses are of a more basic
nature than the centre. This is no doubt due to differen-
tiation or segregation during the progress of covling, the
minerals which solidify first having a tendency to segregate
towards the wargin. This process would be the more
complete the larger the mass, and in the case of such an
epormous mass of granite as we have to the north of
the Echo Mine, the process ot consolidation wonld be
extremely slow, and the possibility of segregation corres-
pondingly great.

According to this theory the Echo reef or dyke is the
product of the final stage of the solidification of the granite,
and the mineral contents have been derived directly from
this rock. I conceive both the quartz and the acid granitic
rock to have consolidated from an aqueo-igneous state of
solution, or possibly fusion, and the presence of the latter
at the margins of the dyke to be due to segregation daring
the process of consolidation.  Almost the same theory is
put forward by J. G. Bpuarr (the 18th Annual Report of
the United States Geological Survey), to account for the
origin of the gold quartz reefs of the Yukon Gold Distriet,
Alaska : where he observed a gradual passing over from
dvkes of pegmatite and aplite into typical gold quartz
reefs. He summarices his theory as follows :—

“ A molten magma may become segregated or differentiated
into distinct portions by the successive precipitation of basie
and the excretion of acid portdons.  With incressing amount
of silica in the residue, there is also an increasing proportion of
water over other materials, this water being in all cases in a
high state of union with the other materials so long as these
materials are unsolidified; this state of union may be either
chemical or physieal. In the final residue the fluid becomes
so aqueous and so siliceous, that it passes with no sharp
division line into highly heated siliceous waters, which contain
also small amounts of most of the other rock-forming elements,
and among them gold. Gold occurs in the igneous rocks, hut
is uniformly disseminated, since it has no opportunity to
segregate on acconnt of the relative slight fluidity of these
rocks during the process of solidification. In the final highly
siliceons and highly aqueous residue, however, the fluid becomes
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so attenuated that circulation hecomes very free, and con-
.centration of the rarer elements is permltted, S0 the gold is
segregated often into pockets of considerable size,and in a like
manner other materials are concentrated, genera]ly independent
of the concentration of the gold, It is also probable that the
residual solution is, owing to physical or chemical conditions,
or both, especially adapted to the retention of gold, and
therefore is relatively richer in this metal than ordinary
metalliferous solutions, and possibly more so than the molten
magnas ont of which the ignecus rocks solidiied. The theory
is not intended to apply to the occarrence of gold in any other
form than in the typical gold-quartz veins.”

I think it very possible that the genesis of the copper
lodes in the Scamander River copper-field may be
~explained by this theory.

As regards the economic value of the deposit uader
constderation, the occurrence is so unusual that it is
impossible to venture on any conclusion as to its probable
contents in the valuable metals. From a geological point
of view it would be very interesting to see the deposit
opened up, but as a mining venture 1 can only say that it
would be purely speculative. If we accept Spurr’s theory
as to the deposition of the gold, the deposit is not likely to
be highly gold-bearing, for' accorduw to him, the segrega-
tion of the gold onl) take~ place afrer the solution has
become highly attenuated ; and I think in this case the
quartz has been deposited before a high state of attenuation
had been attained.

DerosiTs oF WorrraMITE SOUTH-WEST OF ST,
Hzrex's.

These deposits are situated about seven miles to the
south west of St. Helens, in the same slate and sandstone
country in which the deposu:s of copper already described
oceur, but here contact metamorphism is very marked.
A massive belt of granite occurs about a mile to the
north, crossing the country in an east and west direction,
and from this belt other dykes of granite porphyry
wrotrude Into the country.

The Baden Powell Wolfram Co., No Liability.

Section 4916-93m. 80 acres.  Quite a nuwmber of quartz
" veins carrying tungsten ore {(wolframite) have been dis-
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covered on this section, some of which strike north anid
south, and the others north-east and south-west. They
are situated on the sides and crest of a bold spur which
falls into a small creek, an affluent of the Seamander
River.

Lode No. 1,—6 inches to 8 inches in thickness, striking
north and south and dipping 80° to the west. Carries a
fair percentage of wolframite, but, owing to its small size,
is far from payable.

Lode No. 2.—Exposed in trench about four chains
south-west of No. 1. Strike north-east and sovch-west,
Dip 70° degrees to the west. About 12 inches in thick-
ness. Carries wolfram freely through the stone.

Lode No. 3.—Situated about 3 chains to the west of
No. 1. Strike north and south, dipping to the west.
Width about 2 feet 6 inches  Carries a little wolfram.

Lode No. 4.—About half a chain to the west of No. 3.
Strike east of north, from 15 inches to 2 feet 6 inches in
thickness, but carries very little wolfram.

Lode No. 5. —Situated 3 chains to the south-west of
No. 4, and very possibly a continuation of that lode. The
strike is north-east and south-west, and the dip 80° to the
west.  The lode has been opened up along its course for
over a chain. Tt is split up into two parts, with 6 teet of
country in between. A little underhand stoping has been
done on this reef, and about a ton of wolfram ore mined,
The stope was full of water at the time of my visit, but
some of the stone exposed carried a very fair percentage
of metal. It appears to be very bunchy.

Lode No. 6.—This reef is exposed in 2 small trench,
and appears to be about 18 inches in width. It is con-
siderably broken up where exposed, and strike and dip
were not determinable. Very littie wolfram present.

Lode No. 7.—Situated 4 chains to the south of No. 5,
strike north and south. Dip 85° degrees to the west.
Carries very good wolfram, but the size of the vein is
small, being only 6 inches in width.

From the above deseription it will be evident that
nothing of a very payable character has yet been discovered
on thie property. Some of the veins are promising, but
unfortunately those which carry the most satisfactory
amounts of wolfram are unsatisfactory as to size. The
wolfram oceurs in moderate-sized crystals in the quartz.
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None of the ore is rich enough to ship without careful’

dressing, and this could not be done economically by hand.
However, the difference in specific gravity between wolfram-
ite and quartz being great, the ore could very easily be
separated mechanically. It would require to be first
crushed in a jaw-crusher, to say 1-inch cube, then treated
on jigs, aud the middle produets further crushed in a
ball-mill or other suitable crusher, and treated on =a
Wilfley table. Very little classification would be required.
This would, however, entail a considerable outlay, and
should not be entered upon until the actual contents
in wolfram have been definitely ascertained. In order
to do this more development work is necessary, the
work done so far having been purely superficial. A
couple of tunmels should be put in to cut the most
promising of the veins, and they should then be driven on,
and the stone obtained carefully stacked and sampled. 1T
must, however, own to being doubtful as to the contents

in wolfram being rich enough to pay the cost of mining

and treatment, as most of the veins are very small.

Carson De Beers Wolfram Company, No Lialility.

Sections 3516-93m and 3517-93m, each of 40 acres, and
470-93m of 3 acres. This mine is sifuated south-east and

adjoining the Baden Powell Mine, on a spur at the oppo-

site side of the creek. Quite a number of small veins
have been cut on this section, all carrying wolfram, but,

unfortunately, as far as I could see, in quantities which are

quite unpayable. The largest of these veins is situated
on the southern slope of the hill where one 2 feet 6 inches,
and another 2 feet in width, are exposed. They are both
very poor in wolfram. I understand that about a ton of
wolfram ore has been won and exported. This evidently
ocenrred in bunches in the veins, as I could not find any
place where wolfram was showing freely in the stone. In
the north side of the hill a tunvel has been driven on a
course of north 30° east for a distance of 250 feet. TFour
formations containing small veins of quartz, varying in
width from 2 inches up to 8 inches, were cut in the tunnel,
and one of these is said to have contained nice bunches of
wolfram, but nothing of a payable nature was struck. . I
cannot regard the results obtained as at all encouraging.
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Sections 4382-93m.

40 acres. Charted in the name of Isaac Jacobs. This
section is situated to the south of Carson De Beers Mine,
and on a parallel spur. A number of large trenches or
open cuts have been mude up the side of the hill,
exposing veins of quartz, carrying a little wolfram and
molybdenite. They are all very small, varying from 3
inches up to 18 inches in width, and in none of them are
the wolfram contents anything like payable. I cannot
regard the work done on this section as having been
judiciously carried out. The open cuts are of very much
larger diwensions than the size of the veins warranted ;
and quite as much information could have been obtained
with one-fourth of the expense, had more intelligence been
brought to bear upon the direction of the operations. I
do not think thatanything of value has yet been discovered
on the section.

Avrruviar Dgrosits or TiN AT THE SCAMANDER
River axp ar ST. HEeLENS.

The Scamander Tin and Gold Mining Company.

J. Bass, Mine Manager. This company has been
recently formed, with the object of treating, by the process
of hydraulic mining, some extensive alluvial flats on- the
banks of the Scamander River, for tin and gold.

I regret that the manager was absent from the mine at
the time of my visit, operations having been temporarily
suspended. In his absence I was shown round by Mr. J.
Bass, jun., who did everything in his power to assist me.

The first flat - examined was that lying highest up the
river. It is extensive in area, widening out within the
sections held by the company from 10 chains to nearly
half a mile. Several lines of prospect holes have been
sunk, two of which extend nearly across the flat. The
most southerly of these lines contains eight holes, and near
the eastern end of the line a paddock 25 feet square has
been stripped and some of the dirt treated by box-sluicing.
I was unable to learn what results had been obtained.

1 regret that, with the exception of the wash exposed in
the pagdock, and also possibly present in the two holes on

XI1X
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either side of it, which were not tried, the results of dish
prospects were most unsatisfactory. In each case bulk
samples were taken of the wash exposed in the bottom of
the prospect holes, except where the latter were fallen in or
were full of water, in which cases the wash at the mouth of
the hole was tried. From the six holes tested in this way,
the best prospect obtained was 0'1] ounces of tin ore to the
dish. This was taken from about 2fi. 6in. of wash in
the fourth hole, counting from east to west. The pros-
pects obtained from the other holes gave an average of
only 0-07 ounces to the dish. The depth of wash in these
holes varies from 2 feet up to 4 ft. 6in., with an average
of about 2fi. 9in.; but two of them have not reached
bottom. After striking the wash the water became too
heavy, and no more work was done; these have not
been taken into account in the above estimate, The
‘average depth of the overburden is about 4 feet.

In the paddock mentioned above the depth of the wash
is from 3 to 4 feet, with one or two feet of overburden.
Two bulk samples were washed from different parts of the
face, yielding, practically, equal results, namely, half an
ounce of tin to the dish. The holes on either side of the pad-
dock were not tested ; one of them had not reached bottom,
and the other was quite close up to the paddoek where
‘bulk samples had been taken. The extent of this better
class of wash was, therefore, not accurately determined.
1 was told that prospects ranging from one to two pounds
of tin to the dish could be obtained from this paddock.
My informant did not know the spot where this had been
obtained, and we were unable to find it. Certainly, there
is no considerable amount of wash which will carry this
proportion of tin.

The second line of holes has been sunk a few chains to
the north of the first. It consists of five holes. In three
of these the depth of wash is from 4 to 5 feet. In
the other two it is under one foot in thickness. The over-
burden would average 4 feet. The average prospect
obtained from all the holes was again 0'07 ounces to
the dish.

The third row of three holes is situated about 10 chains
70 the north of the second row. In one of these there is
no wash present. In the other two there is 2 ft. 6in. of
- wash, which yielded only ‘025 ounces of tin to the dish.
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Several other holes have been sunk further north, but I
tried no further prospects. The wash is not of promising
appearance, and Mr. Bass informed me that the tin con-
tents were no better than those already obtained.

South of the prospect holes already described, one block
of ground has been worked by box-sluicing. The worked
ground is about three square chains in area, but the wash
was evidently shallow. 1 have not been able to ascertain
the results obtained.

From information supplied me by Mr. E. R. Spain, the
legal manager, I gather that the company proposes to treat
the gravels of this flat in bulk by the process of hydraulic
mining. A water-race has already been surveyed, nine
miles in length, to tap the Scamander River, and of this
some 60 chains have already been cut. This is to have a
capacity of 500 cubic feet of water per minute, and will
give a head of 200 feet. The fall in the river being
small, it is proposed to raise the tailings by means of a jet
elevator. The estimated cost of this work is put down at
£5000. T am extremely doubtful if the developments so
far obtained warrant the expenditure proposed. Only in
one place has payable wash been discovered on this flat,
and, so far, its extent is unknown. Itis certain that the
greater part of the flat is of no practical value. Excluding
the one patch of better-class wash which has been found,
the rest of the wash will not average over one-tenth of an
ounce to the dish. This is equivalent to five-eighths of a
pound to the yard. Reckoning the tin as being worth
£80 per ton, this would give a total value of about 5-4d.
per yard. This sum has, however, to be divided by at
least two to allow for the overburden, which, according to
my tests, contains, practically, no tin. This gives a maxi-
mum gross value of 2:7d. per yard of wash to be shifted.
In my opinion the ground could not be treated for any-
thing like this sum. The wash is shallow, there is little
fall for the tailings, and there would he a considerable
amount of expense in removing the timber, which grows
fairly luxuriantly all over the flat. The only question,
therefore, which arises is, whether the run of richer wash
which has been discovered in the southern portion of the
flat is sufficiently extensive to warrant the carrying out of
the work. It has been already remarked that its extent
is, as yet, undetermined. It does not extend much further
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to the west than the paddock already alluded to, as
proved by the first line of holes. To the east its extent is,
as yet, unknown, as neither of the two holes which were
sunk in this direction reached bottom. If it extends in a
northerly direction it must be narrow, for it has not been
struck in any of the holes farther north. Towards the
south it may extend for some distance, but here, also, it
must be narrow. I do not think there is much probability
of finding an extensive area of payable wash on this flat.
The country around is composed of slates and sandstone,
and is by no means typical tin country. It is true granite
does oceur some distance higher up the Scamander River,
but we find very little granite in the wash, and it is certain
that no extensive granitic area has suffered denudation in
the watershed of the Seamander River.

The next flat on the river held by the company is
situated about a mile to the south-east of that just
deseribed. It is small in area, but undoubtedly contains a
lead of tin-bearing wash running through it. A paddock
of about a square chain in area has already been worked
at the top end of the lead. 1n the face, the wash is about
3 feet in depth, with 6 to 8 feet of overburden. A dish
taken from near the bottom of this wash yielded 0'7 ounces
of tin. I understand the ground was worked by the com-
pany, but I am not aware what results were obtained.
The lead is, probably, about 7 chains in length, by,

erhaps, two chains in width.

The third flat is situated about 60 chains west of the
last. A good deal of prospecting has been done here, and
has demonstrated the presence of a lead about 15 chains in
length by one or two chains in width. The depth of the
wash runs up to 10 feet. Bulk samples taken from the lead
yielded prospects varying from one-tenth to one-third of an
ounce to the dish. At either end of the lead the wash has
been worked, but with what results I did not hear. Tt is
possible that both this lead and the one higher up might be
profitably worked by a party of working men ; but I very
much doubt if it will pay the company to work them.
Certainly, the amount of wash is not sufficient to warrant
any extensive hydraulicscheme being entered upon.

The company has applied for a road to be made from
Ryan’s farm along the Scamander River to its mine.
There are no difficulties from an engineering point of view ;



201

the road would follow approximately the course of the pre-
sent pack-track, fording the river three times before reaching
the upper sections, I do not think the construction of this
road 1s justified at the present time ; a pack-horse can be
got almost anywhere through this country, and there is
already a rough dray-road along the tops of the spurs by
which two horses can draw a load of 15ewt. The road, if’
constructed, would also serve Ryan’s copper show, which
is situated about two miles north-west of the Scamander
Company’s sections ; but, I think, that in this case also the
pack-track will serve all requirements for some time
to come.

Tin Mining at St. Helens.

The majority of the alluvial tin-mining carried on up to
the present in the St. Helens District is confined to the
working of ecomparatively recent gravels and wash, on
the top of, and in the vicinity of, what is known as
Thureau’s Deep Lead.

The tin in the present workings has been derived
principally through the denudation of the older gravels of
the lead, and these have derived their tin contents from
the extensive granite area well knowp as containing many
large deposits of tin ores, of which the Anchor Mine is the
most conspicuous.

Thureau’s Deep Lead has been carefully described and
charted by Mr. A. Montgomery in 1893, and as very
little has been learned about it since that date, it will be
unnecessary for me to describe it in detail. The history of
the lead is practically the same as that of several other
similar leads in the Northern part of Tasmania, as for
example the deep leads at Derby, Back Creek, &ec.

It represents an ancient river channel, carved out
probably in early Tertiary times by the George River,
when the general level of the country was several hundred
feet higher than it is at present. This we know from the
fact that the gutter is now considerably below the level of
the sea ; how much below this level we do not know, but
other old valleys cut out at the same time in the north
and north-east of Tasmania have been shown to lie as
much as 280 feet below sea-level, and it is probable that
this one will prove nearly as deep. Since the old valley
was cut out, however, there has been a long period of
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subsidence, during which the river silted up its valleys, and
the sea advanced inland. At the end of this period of
subsidence, the land must have been very much lower than
at present, for deposits of marine gravels, deposited during
this period, we now find several hundred feet above sea
level. After the subsidence, therefore, there came a period
of elevation, which raised the country to its present level.
1 am of opinion that in this part of Tasmania the elevation
has now ceased, and I think it possible that another period
of subsidence has already begu

Rivers often form very de%cate indicators of the up and
down movements of the earth’s crust. This is based on
the fact that every river is continually seeking its “ base
level,” or the level at which it neither erodes nor deposits.
Ifit is above its base level, it seeks it by entting ; if below
it, it seeks it by building up by sedimentation. Suppose a
country to rise gradually, and then to remain stationary.
All the rivers would immediately increase their velocity
and begin to cut; and the cutting process would go on
until, owing to decreasing fall, the transporting power of
the water would be exactly counterbalanced by the ten-
dency of the sediment to deposit. Now the river begins to
widen out its channel, and the longer the land remains
stationary, the wider and flatter becomes the valley. But
now, if subsidence commences, the velocity of the water
will be still further checked, and the river will imme-
diately commence to deposit, and this will continue until
the base level is again reached.

In the St. Helens and Scamander Districts the fall of
the rivers for many miles from their outlets is very small ;
it is true they. are not depositing large quantities of
sediment, but the fact that so much difficulty is experienced
in getting rid of the tailings is sufficient evidence that they
are not cutting.

The estuary of the Scamander River, whieh rans inland
for a distance of five miles from the sea, may be due to
subsidence, in which case it might be described as a drowned
river valley ; but it may also have been produced by the
erosive action of the tides. Against the latter proposition
is the presence of the sand-bar at the mouth of the river,
which is only opened for one or two days in each year. It
is, however, possible that the bar may not always have
been here.
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Coming back to the alluvial deposits at St. Helens, we
have seen that there have been immense quantities of
gravel deposited in the old valley of the George River.
These deposits ure evidently estuarine, though no fossils
have been found which-would indicate that they had been
deposited in salt water, I shall refer to them as “ estuarine
gravels,”” in order to distinguish between the gravels of the
deep lead proper, and younger gravels which have been
deposited in fresh water, generally by running streams.
They are principally composed of semi-waterworn particles,
of whitish quartz, evidently derived from decayed granite,
with sometimes kernels of this rock,and also numerous frag-
ments of quartzite and slate. All the wash is tin-bearing,
but, so faras is known, the estuarine gravels are unpayable.
The latter extend inland from St. Helens for a distance of
nearly six mniles, and reach a maximum height above
water-level of 265 feet. Their upper portions have been
extensively denuded, and during this process the deposits
of tin ore at present being worked have been accumulated.
We may conveniently divide these deposits into the
following three classes.

1st. Concentrations in the surface soil.—The gradual
denudation of the low-grade stanniferous gravels
naturally results in a concentration of the tin ore
in the surface soil, for the heavier particles of tin
gravitate into the creeks more slowly than the
lighter particles of quartz. Large areas of this
surface-wash have been already worked for tin,
often under circumstances far from favourable,
the wash having to be wheeled for considerable
distances to water. The depth is, of course,
shallow, varying from six inches to 8 inches;
but the tin oceurs from the grass-rcots down.
These deposits appear to be pretty well worked
out now, though there are still a few men
engaged upon them, ‘

2nd. Concentrations in the beds of present creehs.—All
the crecks flowing over the old lead contain
important concentrations of tin ore. Many of
these have been already worked, but, owing to
the fact that the fall is slight, the miner, without
capital, finds great difficulty in working them,
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and there are still large quantities of wash
untouched. Recent improvements in the ma-
chinery, and in the methods of working low-
lying alluvial deposits, promise to have an
important bearing on the payability of these
deposits, and it is probable that within the next
few years a large amount of ground, which
defied the more primitive methods of box-
sluicing, will be worked with satisfactory results.

3rd. Concentrations in old gutters.—In many places the
surface of the estuarine gravels is furrowed by
numerous old gutters, which have been filled up
by wash, and are now often extremely difficult
to locate. The character of the wash is, of
course, essentially the same as that of the
estuarine gravels, being derived directly from
these, and, at the surface, they are often not
appreciably richer in tin than the older wash;
but, when the gutter has been reached, it has
often proved to contain very valuable concen-
trations of tin ore. A number of these deposits
are being worked at present, and it is highly
probable that a great many more remain to be
discovered. As soon as one gutter has been
located others branching off from this are often
found during the process of mining.

There is oue other proposition which may, in the future,
prove of greater importance than any of the deposits
already described. 1 refer to the possible concentration of
tin ore in the lower gravels of the deep lead. The
estuarine gravels, which have filled up the old valley
of the George River, all contain appreciable quantities
of tin, not in sufficient guantities to be themselves pay-
able, but still sufficient, when concentrated at the surface,
to form very extensive deposits of payable wash. The
question arises—Is it not possible that the old gutter may
also contain concentrations of tin ore? The estuarine
gravels were deposited during a period of subsidence, when
the wash was laid down in wide layers and left undisturbed.
There was no opportunity then for the tin to become con-
centrated, for thie only takes place when the wash is being
continually agitated and moved about; but during the
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time the George River was cutting out its channel, and.
especially after it had reached its base-level and was widen-
ing its valley, then the tin had an opportunity of becoming
concentrated in the bed of the river; for then the gravel
would be continually agitated, and a natural sluicing pro-,
cess would be in operation. If, then, this same class of
wash was transported by the river during this period—
and we have every reason for believing it was—it is abso-
lutely certain that accumulations of tin ore took place, and
the amount of these accumulations would be proportional
to the length of time which the river remained at its base-,
level before subsidence commenced. How long this
period was we have no means at present of forming an
opinion, but as other leads in Tasmania formed at the
same time as this one have made important accumulations
of ore in their lower gravels, it is probable that similar con-
centrations will be found here. [ think, therefore, that
there is every inducement to undertake the work of proving
the value of the lower gravels. This will have to be done
by shaft-sinking. The best plan would be to first locate
the position of the gutter accurately by putting down a
number of holes with the diamond-drill or the water-
augur ; then sink a main shaft in the solid granite and
drive to cut the gutter at the proper level. Water would,
probably, be heavy,and adequate pumping machinery would
have to be provided.

Royal Ruby Tin Mining Company, No Liability.

This company holds Sections 5079, 4822, 5075, 4189.
4838, 5122, and 5123, all 93u; total area, 110 acres.
The sections are situated about two miles west of St.
Helens, and follow the course of the Golden Fleece
Rivulet for a distance of over a mile. The company
proposes to work the gravels in the bed of this rivulet. In
Section 5123 and 5122 the stream follows, approximately,.
the contact of the estuarine gravels of Thureau's Deep
Lead and the granite. Through the other sections, the
stream flows to the north of the lead, but higher up the
stream follows the lead for a long distance. There has;
therefore, been every opportunity for the stream fo
accumulate tin-bearing wash, by the denudation of the
upper gravels of the lead. There appears to be some
doubt as to whether some of the stream has not been
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already worked in former days by hand labour. This is
difficult to determine at present, owing to the bed of the
stream being covered by a layer of tailings from workings
higher up the stream ; and much of the ground is difficult
to prospect, because it is impossible tosink holesin what may
be expected to be the richest ground on account of water.
The company has, however, satisfied itself that whether
this be the case or not, there is a large amount of payable
wash in the creek which it ean treat; and it has shown its
confidence in the claim and in the district by erecting
a small plant driven by steam-power in order to work the
ground.

At the time of my visit, the plant was being given a
trial run, and everything appeared to be going smoothly.
It consists of a gravel pump worked on the principle of
the ordinary centrifugal pump, but with special liners
which can be accurately adjusted to allow for the wear in
the blades of the pump. The method of working is
briefly as follows :~—the pump is erected in a spot which
ecommands as large an amount of wash as possible ; a hole
or sump is sunk by hand for the suction pipe, and the
wash is then sluiced into this hole by streams of water,
assisted by men with mattoeks, forks, &e., and is elevated
by the pump on to the tail-race, which is placed on a raised
platform. In this way all the ground is worked which
will gravitate into the sump, after which the pump must
be removed to another place. In order that this operation
may be carried on with 2 minimum of expense and delay,
it is advisable to erect the pump and engine on a pontoon.
When they have to be moved, it is then only necessary
to let the water rise in the workings and float the pump
mto its new position close to the working face. Very little
water is required, as the same may be used over and over
again, and no get-away is wanted for the tailings, as they
are deposited on the ground that has been already worked.
As regards economy, the system, of course, cannot be
compared with either that of hydraulic mining or
dredging, but over hydraulic mining it has the advantages
already mentioned of requiring little water and no fall or
get-away for the tailings; and over dredging it has the
advantage that the bottom can be effectively cleaned up,
and that logs and houlders do not seriously interfere with
the operation. Of course, if plenty of water at adequate
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pressure be available it may be utilised effectually in
breaking down the wash, as in hydraulic mining, or, failing
the latter, a second pump may be used to eject the water
-onto the working face through a nozzle.

The system is suitable for treating medium to high-grade
wash on very flat ground, either with or without an
abundant supply of water, the former, of course, being
preferable. [t seems particularly adapted for working
much of the flat ground near 5t. Helens where sluicing
water is often scarce, and ground water so abundant as
to render its treatment by manual labour impossible.

In Vietoria, 10 gravel pumps of similar construction to
that employed at the Royal Ruby were at work during
the year 1900, working a total of 285 weeks, and treating
452 283 yards of gold-bearing wash ; this gives an average
of 1587 cubic yards per week per pump. In addition to
these, 15 port-runner gravel pumps were also employed,
working a total of 388 weeks, and treating 2,861,003
yards of wash, or an average of 4866 cubic yards per
week per pump. I am informed by Mr. J. Travis, the
Secretary for Mines and Water Supply for Victoria, to
whom I am indebted for the above information, that a full
account of the system will appear in the next annual
report of the Mines Depertment of that State, which will
be pablished in about a month’s time, The system has
also been worked with success in New Zealand.

In the interests of the district it is to be hoped that the
system will prove successiul, as there is no doubt that there
is a lot of ground of a similar natare to be worked.
Unfortunately, the engine employed is hardly powerful
-enough for the work it has to do, but this should not
prevent the company from proving the efficiency of the
system. The company is to be complimented on the
-energy it has displayed in bringing the plant into operation.

Fern Tree Creek.

This 1s an affluent of the Golden Fleece Rivulet, about
3% miles to the west of St. Helens. The run of wash,
which is at present being worked by Patterson Brothers,
runs, approximately, parallel to the ereek. It has an
overburden of six or eight feet of loam and sand, and an
average thickness of three feet of payable wash, which
-goes up to six or eight feet in the centre of the gutter,



298

Several prospects were washed from the Ilatter with
excellent results. The ground is very flat, and all of it
has to be dug out and removed by wheelbarrows. That,
under these circumstances, the ground can be made to pay,
speaks well for the tin contents. A limited supply of water
for sluicing purposes is obtained from the Golden Fleeee
Rivulet. North of Patterson Bros.” claim, Riley and
party are working some good ground on the same lead.
A paddock which had just been taken out before my visit,
19 feet by 10 feet in area, yielded two bags and 20 lbs. of
tin. The ore is of the finest quality, being principally
composed of Ruby Tin. South of Pattersons’ workings.
the lead is said to have been traced for u long distance, but
owing to the presence of ground water it is diffienlt to
prospect. The ground seems admirably adapted te the
gravel-pump system of mining ; but before any such plant
should be erected it would be advisable to make sure of
the presence of sufficient quantities of wash to warrant the
erection of the machinery. The plant is an expensive
one, and the undertaking should not be entered upon
without careful investigation in this direction. T am told
that south of the present workings above Russell’s Dam,
about two miles of the present creek hus heen worked in
former years with excellent results. If this is the case,
there is a strong probability of this lead also continuing
payable for a long distance above the present workings.

Saxelby Creek.

This is another afluent of the Golden Fleece Rivulet,.
about five miles west of $t. Helens, where C. E. Russell
and party are working a promising run of ground. The
wash is about seven deep, and has little or no overburden,.
though the upper layers of wash are poor. A dish washed
from the lower portion gave a prospect of nearly 11 ozs..
of tin-ore. Mr. Russell tells me that the ground they
work averages 3 lbs. to the yard, taken all through. The
water used for sluicing and mining purposes is brought
from one of the tributaries of the Scamander River
along a race eight miles in length. With their present
arrangements the party is only using a fall of 50 feet for
working the small nozzle which they use for breaking
down the wash, but Mr. Russell tells me that his race
commands 120 feet more fall than they are at present
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asing. He also tells me that by cutting another six miles
of race another branch of the Scamander River can be
intersected, from which an abundant supply of water can
be obtained. North of their present workings there is a
fine face of wash over 14 feet in height, from which some
nice prospects of tin were washed ; some of' this has been
lately worked with excellent results, but work had to be
suspended through shortage of water. This! ground has
the exceptional advantage, in this distriet, of having a good
fall, so that there would be no trouble in getting rid of
the tailings. On the whole, there appears to be a large
amount of wash available, and provided that an adequate
supply of water is obtainable there should be a good
opportunity for a strong company to work the ground
by hydraulic mining. Before entering upon the under-
taking, however, the amount of payable wash should be
definitely ascertained. This would involve a survey of
the ground and a careful estimation of the tin contents of
the wash.

Thureaw's Deep Lead Tin Mining Company,
No Liability.

B. H. Whittle, Manager. The company holds Sec-
tions 5323-93m, 1999-91m, 4284-93m, 1473-87m, 5279-93 M,
and 251-87m ; in all, 120 acres. 1'he sections are situated
about five miles W.IN.W. of St. Helens, on the western
portion of the deep lead. The ground, at present, being
worked by a party of Chinese tributors, consists of filled-in
fresh water gutters on the surface of the old lead. Quite
a number of these have been found and followed up in the
process of mining, though they are very difficult to locate
by surface prospecting.  The depth of the working face
varies from 10 to 20 feet, and that of the payable wash from
I to 10 feet. Mr. Whittle informs me that, taken all
through, the ground will average 2 lbs. of tin ore to the
yard of dirt, The water is, at present, taken from Powers’
Rivulet. 8ix heads only are available, but the company
is engaged in renovating the old race, and constructing 15
«ehains of new fluming, when it is expected that 20 head
will be available during the winter months, and as the new
flaming is at a higher level a much larger area of ground
will be commanded. A large amount of tin has evidently
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been taken out of this ground, and it is probable that much
more still remains.

Several attempts have been made on these secticns to
bottom the deep lead, and to ascertain the value of the
gravels in the lower portions of the lead, but, so far, with-
out success. Quite a number of shafts were put down in
the wash to depths of from 30 to 60 feet, only one of
which touched bed-rock, and this one evidently far away
from the gutter. In each case the work had to be aban-
doned, owing to the influx of water proving too strong to
be dealt with by hand labour. These shafts proved the
wash to be stannifercus throughout, some of the seams
going as high as } ounce to the dish, but nothing payable
was struck, It is evident that if the lead is to be found,
operations will have to be carried on in a more systematic
manner than has yet been attempted. Pumping ma-
chinery will certainly be required, and it would be most
advisable to locate the gutter first by boring before the
main shaft is sunk.

Fenton's Mine.

Mr. W. Fenton is working an excellent run of wash to
the north-west of Thurean’s Deep Lead Company. The
depth of his face is at least 20 feet, and he tells me that
the wash will average 4 lbs. to the yard. The lead is a
fresh-water deposit on top of the old estuarine gravels.
He is unfertunate in having to pay a heavy royalty for his.
water.

The Upper Ruby.

The property known as the Upper Ruby consists of a
number of sections charted in the name of A, Deedes, A.
Lee, and George Briggs, situated about a mile to the
south of Thureau’s Deep Lead Company’s sections, and
comprises a total area of 420 acres. The ground is held
by a strong syndicate, which proposes to bring in a large
supply of water from the Groom and George rivers. The
scheme involves the cutting of 34 miles of race, and the
erection of 2} miles of syphon, at an estimated cost of
£15,000. The pressure available is stated to be 370 feet.
Unfortunately, 1 was unable to make a thorough exami-
nation of the property, there being no one on the mine to
show me round. The surface gravels and soil have
already been largely worked for tin, and there is a
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probability that fresh-water gutters, such as occur at
Fenton’s, and Thureau’s Deep Lead Company’s sections,
will also be found here. The syndicate, however, evidently
proposes to work the old estuarine gravels in bulk by
hydraulic mining; and as it will have an abundant
supply of water at an efficlent working pressure, it will
certainly be able to treat the gravel at a very low cost.
There is, therefore, every hope that the venture will turn
out a suecess. I was unable to ascertain what investi-
gations had been made as to determining the tin contents
of the wash. The quantity available is very large.

The Rose Tin Company, Limited.

Henry Lansdale, Mine Manager. This company was
formed in London to work the sands on the Southern
beach of George’s Bay for tin, by means of dredging.
The company holds a number of sections along the beach
to low-water mark, and several others embracing extensive
sandy flats in the vicinity. The Manager informed me
that he had been greatly disappointed with the results
obtained so far. A great number of prospect holes had
been put down along the beach and over the flats, but the
great majority of these only contain a few celours of tin to
the dish, In one place only is the beach sand anything
like payable, so far as has yet been proved, and here, Mr.
Lansdell estimates it to carry 1} lbs. to the yard. Unfor-
tunately, at this point the wash is very shallow. The
company has purchased a Priestman Dredge, with the
object of prospecting the sands below high-water mark,
and at the time of my visit this was in process of -erection.
I fear there is little chance of anything payable being
discovered. :

I have the honeur to be,
Sir,
Your obedient Servant,
GEORGE A. WALLER,
Assistant Government Geologist.

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



REPORT ON THE TIN-MINING DISTRICT
‘ OF BEN LOMOND

———————

Government Geologist’s Office,
. Launceston, 30th June, 1901,
Sir,

AcriNne on instructions received from Mr. W. H.
T'welvetrees, Government Geologist, I left Launceston on
the 10th Juve to examine and report upon the tin-mining
‘district of Ben Lomond.

The field is a large one, and will, I think, in the near
future, become important. There was only one mine
actively engaged in mining operations at the time of my
visit ; but 1 do not think that this is a state of’ affairs which
will be of long duration. Tin oreis distributed more or
less freely over the whole district, and there are, in my
opinion, a large number of shows which are well worth
opening up. It is, of course, too much to expect that all,
even of the promising shows, will develop into permanent
ore-producing mines, but, I think that,in a district like
this, where tin ore occurs, not only in small veins and
stringers, but also in large and massive formations, it is
safe to prediet that some really good mines will be
developed which will contribute in no small degree to the
mineral output of the State.

Ben Lomond is situated about 14 miles north of Avoca,
and the mining district lies to the south of the mountain.
The general geology of the district is, with the exception
of some of the occurrences of the greenstone and Mesozoic
strata (which do not affect the mining industry in this dis-
trict) very simple. The general features of the country are
shown upon the geological sketch map of the distriet
(Plate 1.), and the geological section (Plate I1., Fig. I.)
‘appended to this report. The bedrock of the distriet is
grauite of Devonian age. This rock solidified under a
probably massive covering of Silurian sedimentary rocks—
slates, sandstones, &e.; but these have long ago been
removed over the greater part of the district, Remnants,
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however, remain in several places, especially in the eastern
and north-eastern parts of the field, where, in the vicinity
-of Storey’s Creek, a considerable area is still covered by
Silurian strata. These rocks are also found in the north-
western portion of the field, and farther south, very small
isolated patches are sometimes encountered on the samuwmits
of the highest ridges. The denudation and removal of the
Silurian strata must have taken place during the later
portion of the Devonian period, for, lying on the top of the
granite, and often covering the remnants of Silurian strata,
we find horizontal beds belonging to the Permo-carbon-
iferous period. These have however, also been very largely
denuded, and in the southern portion of the field, are
for the most part confined to the tops of the granite spurs,
where the harder grits and sandstones have resisted denuda-
tion, and have protected the softer or more easily decom-
posed granite underneath. Much of the northern portion
of the field is overlaid by quite a thin layer of Permo-
‘Carboniferous strata, and through this the granite outerops
frequently. Further north, on the slopes of the mountain
itself, the Carboniferous strata inerease in thickness until
the perpendicular cliffs of columnar greenstone, which form
the massive capping of the mountain, are reached. The
-eontact however, of the columnar greenstone and the
Permo-Carboniferous rocks is obscured by a heavy talus of
greenstone blocks fallen from the mountain. Next to the
Permo-Carboniferous strata in question of age are the
Mesozoic strata, which are mentioned by Mr. Montgomery*
-as occurring on the mountain at an elevation of 4000 feet
-above sea-level, and apparently, from his sketch, overly-
ing the greenstone. Unfortunately, I was unable to
examine this occurrence, as, at the time of my visit, the
mountain was inaccessible, owing to snow. I found, how-
-ever, the typical felspathic sandstones of Mesozoic age in
the valley of Gipps Creek, at an elevation of only 1400 feet,
apparently underlying the greenstone. These rocks are
-exposed in steep cliffs, rising up on the western side of the
creek for a height of about 200 feet. Above these there
are, perhaps, 500 feet of columnar greenstone. The dip of
sandstone is about 15° or 20° to the south-west. On the
eastern side of the creek we find horizontal Permo-Car-

* Report on the Ben Lomond District, 5th May, 1892.
XX
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boniferous sandstones resting on the granite. The position
is a difficult one to explain, unless we assume that faulting
on a very large scale has taken place. Unfortunately, the
time at my disposal did not permit me to inquire into this
question as fully as I should have liked, and it is quite
possible that further investigation may suggest another
explanation,

The eruption of greenstone took place towards the end
of the Mesozoic period, as has been proved in other parts
of the State. Its relation to the Permo-Carboniferous
and Mesozoic strata are extremely various and perplexing,
sometimes overlying, sometimes underlying, and some-
times breaking through these rocks; butin order to obtain
a safe interpretation of all the phenomena presented, it
will require « much more exhaustive examination than I
was able to give it. The greenstone question is one of the
greatest practical importance in connection with our coal
measures, and I believe a careful study of the Ben
Lomond district during the summer months, when the
Mesozoic measures on the mountain eould be examined
and compared with those occurring in the valley of Gipps
Creek, would yield much valuable information.

The district 1s of great interest from the point of view of
the mining geologist, as affording much evidence coneern-
ing the origin of metalliferous deposits. As everything
which throws light upon this subject is not enly of absorb-
ing interest, but of great practical importance, I consider
it advisable to deseribe the oceurrences somewhatin detail.

The majority of the granites in which the deposits of tin
ore occur are composed essentially of feldspar and quartz,
there being very little mica present. Much of the feldspar
(orthoclase) occurs in fine large crystals of the Carlsbad
twin type, distributed porphyritically through the ground-
mass of the granite, which is composed of a finer-grained,
but thoroughly granular mixture of quartz and feldspar.
In many places a rock very much finer grained than the
granite, but composed of the same constituents, is to be
seen. Only once did I observe this rock in situ, and then
it formed a small dyke in the granite. Itis probable that
the other occurrences are of the same nature. Quartz
porphyry also oceurs, sometimes forming the margin of
the granite mass, but at other times possibly forming
dykes in the granite. One interesting occurrence is to be
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seen on the old Republic Mine, where a quartz porphyry
occurs with perfect double-ended crystals of quartz dis-
tributed through it. The granite is traversed by numerous
veins of pegmatite, varying very largely in composition ;
occasionally they are found composed mainly of giant
crystals of quartz, feldspar, and mica, with needles of
tourmaline, and in one conspicuous instance, with very
large erystals (up to 24 inches in diameter, and 5 or 6, or
even 10 inches in length) of beryl embedded in the quartz.
Mr. W. H. Twelvetrees has examined thin sections of
this beryl under the microscope, and has proved the
presence of minute enclosures of liquid carbonic acid,
proving that the mineral has been deposited under con-
ditions of very high pressure. The pegmatite veins very
frequently contain tin ore, andin one case, the old Lomond
Mine, extremely rich patches of tin ore were found in a
small vein of pegmatite. A careful study of these
pegmatite veins proves indisputably that they pass over by
msensible gradations, i.e.—by loss first of mica and then
of feldspar—into quartz-tourmaline veins, which are
usually more or less tin-bearing, and these again pass over
into plain quartz veins, with only, very occasionally, a
content of tin oxide. However, these veins of tourmaline-
pegmatite, tourmaline-quartz, and quartz, although all are
at times tin-bearing, do not by any means represent the
typical tin ore of economic importance in the district.
A very small proportion of the tin is found in the veins
themselves ; it is found very much more abundantly in
the rock on either side of the veins, and very often the
vein is so small and so insignificant, in comparison with
the impregnation which has taken place from it, that it
may very easily escape notice altogether. The typical
tinstone of the district occurs as a hard, highly quartzose
granular rock, seldom containing true mica, but frequently
a massive mineral of almost the same composition, locally
called porphyry, steatite, tale, &ec., but really, I think,
eing a variation of one of those massive muscovites
which have been grouped together under the general name
of pinite. Chlorite is also almost always present, even in
the hardest portions of the stone. Tourmaline oceurs
sometimes in large quantities, but more often in the normal
tinstone it is absent.  Fluorspar is apparently always
present; it occurs somewhat sparingly as the filling of
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small veinlets running through the stone, though oecasion-
ally it is met with in larger masses. Of the metallic
constituents, tin oxide (cassiterite) is the most abundant,
and the only one of commercial importance. It occurs in
fine grains and crystals throughout the stone. Besides
this, we find in small quantities, blebs of galena, black
zincblende (marmatite), chalcopyrite, arsenopyrite, and
pyrite, distributed through the stone. These minerals also
oceur in small irregular veins and patches, and one case is
recorded in which a considerable mass of argentiferous
galena, assaying 80 ozs, of silver to the ton, was found in
the tinstone at the surface. The component minerals
are not evenly distributed throughout the tinstone; often
it is composed entirely of granular quartz, and, as a rule,
quartz is very mucg more abundant than any other
mineral. After quartz, chlorite is the most regular con-
stituent. Pinite occurs sometimes distributed evenly
through the stone, at other times in irregular patches, in
which ecase it is often highly tin-bearing. Topaz is
arparently absent. Genetically, the tinstone is closely
allied to greisen, but as mica is absent, I think it advisable
to retain the miner's term, tinstone. The German miner
has the convenient term * zwitter”” for such stone, but I
am not aware of any English equivalent. The term tin-
stone must not be taken to imp{ that tin is necessarily
present in payable quantities. I believe it will always be
found to contain some tin, but the tin content may fall so
low as to become practically indeterminable by ordinary
methods.

The boundary between the tinstone and the granite is
not marked by any defined wall ; there is rather a pass-
ing over from the one to the other, though this cannot be
said to be gradual, since it takes place within the space of
a few inches. The stone in the vicinity of the granite is
apparently always poor in tin. From the nature of the
boundary existing between the two rocks, only one con-
clusion can be arrived at, namely, that the tinstone is a

roduct of the alteration of the granite. This conclusion
1s abundantly demonstrated by an examination of the
mineralogical and structural character of the tinstone.
In the massive tinstone pseudomorphs of various minerals
after feldspar are often to be found. Thus, during my
examination of the district I was able to identify the form



307

of the original porphyritic crystals of feldspar occupied by
the following minerals :—(1) cassiterite; (2) cassiterite
and quartz; (3) chlorite; (4) chlorite and quartz; (5)
pinite; (6) tourmaline. This amounts to definite proof
that all these minerals oceur as a replacement of the feld-
spar in the granite. The replacement is of course not
evident in all the stone ; it is only oceasionally that the
shape of the feldspar crystals can be observed, and it was
only after diligent search that specimens of evident pseu-
domorphs of all of the above minerals were obtained.
But the fact that replacement of feldspar has certainly
taken place by all these minerals in some instances goes
far to prove that the whole mass of the stone has been
produeed by similar alteration.

It is, therefore, very clear that the tinstone has been
produced by the action of mineralising solutions circulating
through small fissures generally now filled up by pegmatite
or quartz. The general eomposition of the solutions may
be inferred from the alteration which they have produced
on the wall-rock, and from the minerals which they have
deposited. Evidently, they were very highly charged
with silica, and contained also in smaller quantities boron,
fluorine, sulphur, and carbonic acid. Of metals there
were present tin, tungsten, copper, lead, zine, silver, and
probably gold (see later).

The connection existing between the deposits of tin-
stone, quartz-veins, and pegmatite-veins affords the
strongest evidence that they were formed during the latter
stages of the consolidation of the granite. We may
assume that the solutions emanated from this rock, and
are the result of a process of differentiation during the
cooling of the granite whereby the residual liquid
(or gaseous) portion of the magma becomes very aqueous
and very siliceous, and has the property of retaining in
solution the heavy metals, tin, wolfram, copper, &o.,
originally present in the magma. This residual portion
becomes expelled from the granite mass through small
cracks and fissures, and owing to its high temperature and
the presence of boron and fluorine, possesses extremely
active chemical properties which are capable of bringing
about profound alterations on the wall-rock of the fissure
in the cooler parts of the granite mass. It isvery possible,
indeed probable, that the emanations were above the
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critical temperature of water (365° C.), and in this case
would be in a gaseous condition. Daubrée, the illustrious
French Geologist, long ago proved the extraordinary
chemical activity of superheated steam containing horon
and fluerine, and was able to produce synthetically many
of the minerals which we find associated with tin ; so that
it is quite certain that these two elements have had a most
important part to play in bringing about the phenomena
connected with tin deposits.

The above theory, known as the ¢ pneumatolytic”
theory of the origin of tin ore deposits, is that which is
now very generally accepted by mining geologists as afford-
ing a good and sufficient explanation of the facts as
observed. [ have dwelt upon it at some length for two
reasons: in the first place the Ben - Lomond district 18 of
exceptional interest as affording very strong evidence in
favour of the theory; and, in the second place, I think
there is a great probability of a connection being established
between the deposits of tin ores and those of other metals,
especially those of copper, silver-lead, zine, and gold. It
has already been pointed out that besides tin ore the
deposits in the Ben Lomond distriet contain small quan-
tities of eopper, iron and arsenical pyrites, argentiferous
galena, and zine blende (marmatite.) These minerals
have evidently been deposited by the same granitic < after-
action ” process which deposited the tin ore. This is
proved by the widespread association of these minerals with
the tin ore and the fact that they so commonly occur dis-
semmated through the hard tinstone. It should, however,
be added that Mr. A. Montgomery, who visited the district
in 1892, considered the galena to beleng to a younger
generation than the tinstone. This opinion was based
upon observations made upon the rich patch of silver-lead
ore found near the surface at the Mount Rex Mine. This
pateh cannot, however, be regarded as the typical mode of
occurrence of galena in the district, Judging from the
descriptions which have been given me, I think there isno
doubt that this patch was of secondary origin, and there-
fore, does belong to a younger generation, but this does not
affect the origin of the original galena in the deposits, for
there is everything to show that this was deposited during
the formation of the tinstone, and, therefore, by the same
solutions which produced the alteration. [ think it is also
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very possible that a little gold will be found associated
with the pyrites of these deposits. Itis generally got in
small quantities by alluvial miners when working the
surface gravels for tin. 1 think there is little doubt that
its origin is to be found in the pyrites of the tinstone
deposits.

Now, the geological proof of the derivation of ores of
copper, lead, zine, silver, and probably gold from the
granite by © after-action” processes, is of great interest to
the student of ore deposits, for it opens up the question as
to how far these pneuwmatolytic processes have contributed
to supplying the metallic constituents of deposits other than
those of tin. In the Ben Lomond district there is often a
distinet tendency for the copper contents of the veins to
increase, and one or two of them have been actually
opened up for copper lodes. In my report on the
Scamander River Copperfield I have suggested a similar
origin for the copper deposits in that district. Subsequent
microscopic examination of the ores and rocks from the
Seamander and St. Helens distriets has gone far to con-
firm the views I then expressed. On the whole, I think
we have in this question a field for investigation which
may prove to be extremely fertile.

There is one other mode of oceurrence of tin ore in the
Ben Lomond distriet which I must mention. It consists
of a highly feldspathic, rather fine-grained, rock, contain-
ing, as far as can be seen with the naked eye, quite a sub-
ordinate amount of quartz. This tin oxide occurs distri-
buted through the stone in fine grains, and, I believe, is an
original accessory constituent. I did not notice any other
minerals present. Mr. W. F. Petterd has shown me
similar stone from this district, with galena present in the
place of the tin, and he tells me that it contains an
appreciable quantity of gold. The exact nature of this
rock is at present obscure. Unfortunately, I had no
opportunity of studying its contact with the normal
granite. It is pretty massive, and if’ it occurs as a dyke,
it must be over 20 feet in width. I am inclined to regard
it as a produet of differentiation during the consolidation of
the granite, allied to the pegmatites, but of earlier birth,
and deposited from a less aqueous solation. It is more
basic than the normal granite, but this may be accounted
for by supposing differentiation to take place during
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deposition, the greater part of the silica in the solution
being carried on and deposited at a higher level.

Besides the quartz veins associated with the veins of
pegmatite and the deposits of tin ore, there is a another
totally different set of quartz veins running, as a rule,
parallel in strike, and sometimes also in dip, with those
already described. These veins are usually much larger.
The quartz is of an extremely dense, massive, almost
chaleedonic, appearance, and often contains a good deal of
iron pyrites. Very often the quartz retains the im-
pressions of crystals of some mineral erystallising in
cubes, probably pyrites, but every vestige of the mineral
has been removed. These quartz veins are very much
younger than the veins which are associated with the tin
ore deposits. The latter are always cut off quite sharply
by the Permo-Carboniferons measures, and, therefore,
were already formed before the latter were laid down.
But the newer quartz veins pass up from the granite into
the Permo-Carboniferous strata. This is well seen in the
adit of the old Ben Lomond mine, of which a section is
shown in Plate II., Fig. 3. It will be seen from this
section that, near the entrance of the tunnel, the granite is
overlaid by strata of the Permo-Carboniferous period, and
that about 12 feet in from the adit-mouth a strong quartz
vein was cut, rising up through the latter. Further in,
several similar veins were cut, as well as one belonging to
the older formation. The difference between the two
formations is very remarkable; the younger veins cut
through the granite without any perceptible alteration of
the wall-rock, whereas on either side of the older vein the
feldspar of the granite has been eliminated for three or four
feet, and been replaced by quartz. These younger quartz
veins are widely distributed all over the district; they are,
apparently, quite barren, containing no mineral of economie
importance ; but they sometimes appear filling the same
fissure as the older quartz. I noticed one excellent
example of this on Section 4851-93m. The fissure had
evidently been reopened, and the younger quartz now
occurs as a filling of the druses in the older vein.
Another case I noticed was where fragments of the old
tin and tourmaline bearing quartz were enclosed in the
younger massive quartz. It is important that those who
are engaged in mining and prospecting in the district
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should make themselves familiar with the appearance of
these veins. They are easily recognised, and should uot
be confused with the veins which are connected with the
tin deposits. Unfortunately, in the past, a lot of money
has been fruitlessly expended in sinking and driving on
these veins without any result. They are frequently met
with in the Permo-Carboniferous strata, an?[, in some
parts of the district, the whole of the pyrites has been
removed, and the veins occor as big gossan lodes. Many
of these were taken up for silver at one time, though,
according to Mr. Montgomery’s report, it is very doubtful
if a trace of silver has ever been got from them.

As throwing further light upon the age of the veins of
this quartz-pyrite formation, I must mention a remarkable
formation, to be seen at the contact of the greenstone and
the granite, near the Mount Rex Mine. Between these
two rocks there exists a vein filled with fragments
of Permo-Carboniferous sandstones and shales, tichtly
cemented together with the same dense quartz as is found
in the younger veins in the granite. 'I'his vein also con-
tains iron pyrites and, in parts, the same impressions of
crystals of cubes which I noticed in so many places. I
think there is no room for doubting the identity of this
quartz with that occurring in the veins in the granite. The
vein can be traced for at least over a mile in length, and
preserves its character throughout. I think there is no
doubt that it is a fault-fissure which was formed after the
consolidation of the greenstone, and, since it has been filled
with the same dense quartz as occurs in the other veins,
it follows that the latter is of more recent age than the
greenstone. The greenstone eruption took place towards
the end of the Mesozoic period, and therefore the quartz
veins are probably of Tertiary age. This occurrence is
worth bearing in mind when we are considering the origin
of quartz veins. It shows that the mere connection of
quartz veins with granite is not sufficient to establish a
pneumatolytic, or “after action,” origin for the quartz
veins. It is not possible for the *after action” to have
continued from the Devonian period up to the Tertiary.
I think it will probably be found that the phenomena con-
nected with the alteration of the wall-rock will afford
valuable criteria as to the origin of quartz veins, and of
mineral veins in general,
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The Mount Rex Tin Mining Company, No Liability.

Mr. Mark Ireland, manager. This company holds
Sections 4345-93n, 1608-9 1, 3473-93m, 1191-87m, 1520-
87mM, 4547-93m, with a total area of 240 acres ; also eleven
other sections, with a total area of 400 acres. The latter
are situated about 2% miles north of the mine, and are held
for the purpose of securing an extensive dam-site and
water reservoir. The mine is about five miles north-west of
Avoca, with which it is connected by two rough cart-roads.
The most direct of these is about six miles in length, bat is
so steep in places, and in such bad repair, that it is impas-
sable for cart traffic. The other road is very cireuitous,
being about 12 miles in length, but, as the grades are
better, all the mine supplies are at present brought by this
route. The Government has lately agreed to spend £500
on & new road to the mine, and I understand that a fair
grade has been obtained, following in general the shorter
of the two present roads. The mine is situated near the
boundary of the granite and the greenstone, three of the
company’s sections being almost entirely in the latter rock
(see Plate I), Towards the north the granite is overlaid
by horizonal layers of granitic wash and sandstones of
Permo-Carboniferous age. The granite is composed almost
completely of quartz and feldspar, with the laiter often
developed in large crystals. Several tin-bearing forma-
tions are known on the company’s sections, the most
important, as far as is known at present, being situated
about the centre of Section 1191-87m, and all the energy of
the company is at present being concentrated upon thig
deposit. It consists of a large mass or chimney of tin-
stone, from 60 to 80 feet in diameter. A general idea of
the shape of the formation may be gathered from Plate
ITI. Fig. I isa plan, and Fig. 2 a vertical section, of the
mine workings. Figs. 3 and 4 give separate plans of the
mine workings at two levels, showing the contact of the
tinstone and the granite asfar as has yet been determined.
It will be evident from these that the shape of the
deposit is very irregular, and the horizontal section is very
different at the two [evels. Itisalmost too early yet to form
a correct idea as to the strike of the deposit, but, by com-
paring Figs. 3 and 4, it would appear that the greatest
dimension is, approximately, north and south. At the
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aipper level (Fig. 3) it appears to be a little west of north,
but at the lower level appears to be a little east of north.
The general strike of many other tin-bearing veins in the
district is a little west of north, and there is some reason
for believing that this will also prove to be the case with
the Mount Rex deposit. The latter is often traversed by
small quartz veins, which have a general strike west of
north, and it is in all probability these which have served
as the channels for the tin-bearing solutions. There are
also small, and often discontinuous, veins of fluorspar run-
ning through the stone, but these do not appear to have
any regular strike. As has already been shown, the tin-
stone has been formed by the alteration of the granite
under the action of hot mineralising waters or vapours.
It is not definitely known what the conditions are which
determine the alteration of the granite in certain places, or
why some parts of the granite should be altered for 20 or
30 feet away from the fissure which has brought the
mineralising solutions, while in other parts the alteration
has only extended for as wmany inches. It is probably due
to the irregular distribution of minute fissures and eracks
through the original granite. However this may be, the
fact remains that in all tin-mining districts the zones of
impregnation are somewhat irregular in their occurrence,
The shape is usually more or less lenticular, and in all pro-
bability this will be in general the shape of the Mount Rex
‘deposit.  When mining operations have proceeded further,
the axis of the lens-shaped mass will be more accurately
determined, and it will probably be found that it continues
in the direction of its greatest length as a vein, or series of
veins, with more or less alteration of the wall-rock. These
should be followed up in strike, with the object of discover-
ing other lenticular masses, of the presence of which
evidence at the surface is not entirely wanting.

Besides tin, the stone contains small quantities of galena,
copper, iron and arsenical pyrites, and zine blende (mar-
matite). These minerals cannot be separated by mechani-
cal means, but, by a process of roasting the first con-
centrates, re-dressing, and leaching with dilute sulphuric
acid, practically everything but the lead can be elimi-
nated. The latter is, however, present in such small
-quantities in the bulk of the stone thatit is not anticipated
that the value of the bullion will be greatly depreciated ;
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in fact, I understand that local buyers are prepared to pay
for the tin, after usual deductions for freight and smelting:
charges, &c., at the rate of 30s. per ton below the current
price of the best Australian tin.

It will be seen from plate III. that a large chamber has.
been excavated at a depth of about 80 feet from ihe sur-
face. Part of this had been mined before the present.
company took over the property, and 1 have been unable
to obtain accurate information as to the amount of tin.
actually won. The present company has craushed 1160.
tons, with the very satisfactory return of 81 tons of con-
centrates, or nearly 7 per cent. The latter averaged 68
per cent. of metallic tin, and, after treatment in Syduey,.
were sold at a satisfactory figure. A shaft has been sunk
to the south-east of the deposit to a depth of 142 {feet.
From this, a cross-cut has been driven across the deposit.
The tinstone was struck first, at a distance of 48 feet
from the shaft., The crosscut continued in tinstone antil,
at a distance of 126 feet from the shaft, the granite was
again met with, making the deposit in this direction 78&
feet wide. At distances of 65 feet and 98 feet from the
shaft, cross-drivages were put in on either side of, and at
right angles to, the crosseut. In three of these the
granite boundary has been reached, but the fourth, or most
northerly of the cross-drivages, has not yet struck the
contact, Since my visit, this drivage has been extended.
from 20 feet to 36 feet, and is still reported to be in tin-
stone. The width of the deposit in the direction of this
cross-drivage is proved to be over 74 feet. As regards.
the tin content of the ore at the lower level, this seems to
be satisfactory. Some is very rich, and other parts poor,
but, as far as one can judge at present, it appears to be
about the same as that at chamber-level. The average
tin content of the ore-body is a figure which cannot be
correctly estimated at the present time. It might be
thought that the 1160 tons taken from the chamber, which
yielded 7 per cent. of concentrates, might be taken as a fair
bulk sample. Itis true that the stone was taken just as it
came, and was not picked or classified in any way before
crushing, but several very rich bands of ore were strack,
which must have had the result of raising the average of
the sample above that of the deposit as a whole. The-
average of the deposit can, however, afford to fall a good.
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«deal below this figure. If the deposit will bulk one-fourth
of this amount the mine will still be a very payable one.
The tin contents are by no means uniform—rich bands and
patches ocear along with poor ones—and a correct idea
can only be obtained after large parcels have been treated
in the battery. Tor the present, all that can be said is
that some of the stone is very rich; a large portion is
cerfainly payable; and it is quite possible that, under
the economical conditions for mining and treatment which
the mode of oceurrence and the position of the ore-body
renders possible, almost the whole of the ore-body will pay
to put through the battery. In order to give anidea of the
amount of stone available, 1 have estimated the amount of
-stone now proved to exist between the crosscut and the
bottom of the chamber: thisamounts to 25,000 tons. The
actnal amount between these two levels muast be more than
this, hecause the limits of the deposit have not yet been defi-
nitely determined. There can be very little doubt as to the
ore-body living in depth. From all we know of tin ore
<deposits, they are certainly of deep-seated origin. The
present position of the surface of the ground can have had
nothing to do with the deposition of the tin, because the
surface has only been brought to its present position by long
periods of denudation, and at the time of the deposition of
the tin must have been many hundreds, more probably
thousands, of feet higher than it is at present. Moreover,
‘we are unacquainted with any means by which a concenira-
tion of tin oxide could be brought abont by surface waters, as
this substance is unsoluble in all the acids occurring in these
waters. The soft and decomposed portions of the deposit
may have been enriched by a mechanical process of con-
centration, but these patches are only very small and
unimportant. The bulk of the tin is contained in the hard
-quartzose tinstone, Even the Ben Lomond distriet itself
affords evidence of the permanency of tin in depth. The
‘Great Republic Mine worked its shoot of ore (compared
with the Mt. Rex deposit, a small one) to a depth of 450
feet, and then abandoned it, not because the tin gave out,
but because, owing to the low price of tin and the inereased
cost of mining, the venture ceased to be profitable. I
think there is every reason to believe that the Mt. Rex
deposit will live down to very great depths, though its size
and contents may vary at difterent depths; at any rate, we
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can reasonably hope that the mine will become one of the
permanent metal-producers of the State.

In the upper portions of the Mt. Rex deposit con-
siderable quantities of galena were found, and, as a matter
of fact, the mine was first started as a silver mine. This
was on the strength of a large mass of galena, which was
discovered on the surface. About 20 tons of silver-lead
ore were taken out, which are said to have assayed as much
as 80 ozs. of silver to the ton. The old company drove
an adit under the supposed galena lode, at a depth of
about 40 feet, and was much disappointed to find a good
deal of the galena replaced by tin ore. The mixture of
galena and tin proved a most unsaleable produect, and
cast a cloud over the prospects of the company for many
vears. Happily, below the old adit level (7.e. the top of
the present chamber) the per centage of galena in the ore
has decreased very much, and is now so small as not
seriously to affect the sale value of the tin ore. I think
there is no doubt that the galena which was found in the
upper-levels was principally of secondary origin, due to
the leaching out by surface water of the lead from portions
of the deposit now removed by denudation. and the pre-
cipitation of the same at lower levels. It this is the case,
there need be no fear of encountering other large masses of
highly refractory ores in depth.

About 7 chains north of No. 1 deposit, which T have just
described, another tinstone formation is exposed in some
trenches and open workings. We may call this No. 2
deposit. From No. 2, about 20 tons of stone have been
stacked for a trial erushing. The stone is of the same
pature as that occurring in “the other deposit, and contains
nice visible tin. It will be vety interesting to learn if this
deposit is connected with No. 1. I think it will prove to
be another lens-shaped mass connected with the same
series of veins which traverse No. 1. It is a promising
show, and should receive attention as soon as work on the
present deposit is placed on a firm footing.

On the eastern portion of Section 1520 a third (No. 3)
deposit exists. T'wo old shafts have been sunk about 50 feet
apart, from which some stoping has been done; an open
cutting has also been made. The formation is a large one,
and apparently strikes about 70° west of north. Some
very rich stone was obtained in years past, and the remains
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of an old stamp-shoe and springer still exists where a party
of working men were engaged in crushing the stone. It
is stated that over a ton of tin ore was won by this primi-
tive appliance. About four years ago thirty odd tons of
stone were put through the battery from t is place, and
are said to have returned 6 per cent. of ore, assaying 73
per cent, of metallic tin. I learn from Mr. Fritz
Rubenach that the good stone is about 8 feet wide—the total
width of the formation being from 20 to 30 feet. About
120 tons of stone are now at grass; these have been taken
out with the object of obtaining a trial crushing. The
stone looks well, and apparently carries a fair percentage
of tin.

The company has lately erected a 20-stamp battery,
with a complete concentrating and calcining plant, for the
treatment of their ore. The battery is situated 1n a con-
venient position below the main shaft. The ore from the
mine is shot into an ore-bin, from which it passes over a
grizzly into a jaw-breaker. The products of both jaw-
breaker and grizzly pass into a large ore-bin, which
delivers into four challenge ore-feeders. The battery
consists of 20 heads of 1000-lb. stamps, crushing to
14 mesh. The pulp passes through a pair of spitzlutten,
which separate the sands from the slimes. The former are
treated on two compartment jigs, and the latter, after
further classification, in spitzkasten, are treated on Wilfley
tables. The whole of the tailings are to be passed over a
pair of Munday’s concave buddles, with the object of
catching any tin which may have escaped the other saving
appliances. The caleining plant attached to the battery is
of somewhat novel design. It consists of six ecircular
compartments, separated from each other by stepsand cast-
iron bridges. The draught from the furnace passes
suceessively over the ore contained in the compartments.
In each of these there is a revolving arm or raddle, put in
motion by gearing from the top, which keeps the ore in a
state of agitation, and continuously exposes fresh surfaces
to the heat of the furnace. Each compartment is connected
with the next one lower down by means of a slot in the
bridge, which can be opened or closed at will, and thus
the rate at which the ore travels from one compartment to
another can be regulated. In order to prevent the cast-
iron bridges and raddles from burning away, those belonging



318

to the first two compartments are water-jacketed. It
is expected that the temperature in the other compartments
will be so low that water-jacketting will be unnecessary.
I am doubtful as to the wisdom of introducing a new
machine like this on a mine which is just starting opera-
tions. As a rule, there are quite enough risks to be run
in the mining part of the venture, without trying
experiments with new machinery.

The first concentrates from the jigs and Wilfleys are to
be calcined to get rid of the sulphur and arsenic, and then
re-dressed. This will eliminate the greater part of theiron
originally present in the pyrites, but now converted into
oxide. The second concentrates will be leached with
dilute sulphuric acid, in order to. get rid of the zine and
copper. Lead, unfortunately, cannot he got rid of by this
means, on account of the insolubility of the sulphate.

The Mount Rex Company has secured a most exten-
sive dam-site and water reservoir, and its capable
manager has projected an extensive scheme for water
conservation, upon the capabilities of which 1 am instructed
to report by the Hon. the Minister for Mines.

The scheme involves the construction of two large dams
on Egan's and Buffalo creeks, about 2% miles north of the
mine. North of the dam-sites, the creeks flow through
extensive marshes, which extend almost to the foot of Ben
Lomond, and are separated from each other by a low, flat
ridge. The largest of these dams, that on Egan’s Creek,
has already been counstructed in part, but in the complete
scheme it 1s intended to increase its present height by 16
feet. W hen complete, this dam will be 1120 feet in length,
and will give a maximum depth of 41 feet of water in the
reservoir. The dam on Buffalo Creek will be 272 feet in
length, with a maximum depth of water of 21 feet.

The two reservoirs are connected by means of a flood
channel across the intervening ridge, so that one by-wash
serves both reservoirs. In order to secure as large a
catchment area as possible, the company propose to con-
struct a race 3 miles in length, bringing the head waters of
the Ben Lomond Rivulet into the watershed of the
Buffalo Creek. A temporary race is being made to bring
the waters of Buffalo Creek into the present reservoir
through the flood-channel. It is expected that this will
give a sufficient supply of water to keep the mill going,
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except during the very driest portion of the summer. The
dam is a very massive structure, and reflects very great
credit upon its designer. A detailed description of it will
be found in the Australian Mining Standard, November
22, 1900. The site is a magnificent one, and when com-
plete will dam back the water for nearly a mile ap the
marsh., In order to get an idea of the capabilities of the
scheme for affording a regular supply of water, it is
necessary to have the following data :—

1. The capacity of the water reservoir.

2. The catchment area.

3. The rainfall record for the distriet.

Concerning the first of these items, this cannot be
accurately determined without a very careful contour
survey of the reservoir; this was out of the question in
my necessarily hurried examination, and I had to content
myself with somewhat rough measurements. 1 estimate
the capacity of the two reservoirs, when complete, at
300,000,000 gallons, or 1,334,300 tuns of water. This
estimate is liable to an error of perhaps 25 per cent., but
I think it is neur enough for the purposes of the present
estimation,

In estimating the catchment area, I was at a disad-
vantage in not being able to ascend Ben Lomond on
account of the snow ; 1 therefore could not tell what pro-
portion of the top of the mountain, and this is very large
m area, was to be included. 1 have therefore been com-
pelled to make a conservative estimate, and one which I
think will be exceeded. My estimate of the catchment
area is 6000 acres.

I have before me the ralnfall records of the districts of
Avoca, Ormley, Fingal, and Mathinna, all in the vicinity
of Ben Lomond. Of these the rainfall at Avoea 1s
decidedly the smallest ; it is, however, the nearest station
to our catchment area, and I have based my ecalculations
upon it. This is certainly very well within the mark, as
the greater part of the catchment area is on Ben Lomond,
where the rainfall is no doubt much greater than that at
Avuca.

In the following table column I. gives the average
monthly rainfall for the last ten years. Column II. gives
the monthly rainfall for the driest year during the last ten
vears— 1100 :—

XXI
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Tasre I.
RAINFALL AT AVOCA.

Month. L ) 11
Monthly Average. Driest Year (1900.)

JRUUALY ' ooreirorassunnmes 1-474 0-89
Febroary ..o.oceeee.... 0°578 0-45
March ...ccccvviniennns 1-353 0-42
April o 1-992 1-01
May .... 1-421 0-40
June .... & 1676 1-00
A 01 PR s 1-628 1-58
August 2-141 2-61
September......c........ 1-634 0-23
October .c..o.veeeiennns 1-501 112
November ...... ....... 1-102 i 057
December ......c....... 1-443 ‘ 1-37

TOTAL cissivvasniivo 17-943 1165

In my estimate I have used the figures in Column I1.,
that is, I have taken the lowest rainfall of any year during
the last ten years. Before these figures can be used,
however, we must allow for absorption, evaporation, &e.
The factor of available water discharged by streams drain-
ing such an area as we have here would be about -7
during the wet months, and *4 during the dry months. I
have, therefore, used these factors, the former for all months
the rainfall of which was one inch and over, and the latter
when the rainfall was under one inch per month. TFrom
the figures thus obtained I find that a constant monthly
supply of 363,400 tons of water can be taken from the
dam throughout the year.

In the following table Column I. gives the available
monthly rainfall in inches after allowing for absorption, &e.
Column II. gives the amount of water in tons which the
rainfall in Column I. represents over the catchment-area
of 6000 acres. Column III. gives the amount of water
in tons taken from the reservoir each month, and Column
IV. gives the contents of the reservoirs in tons at the end
of each month. The table starts with August, the wettest
month, when the reserveir may be supposed to be full :—
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Tasre I1.
[
1 I1. 111 IV.
A Water flowing | Water taken Content of
Month. Avafiable to from Reservoir at
Rainfall. Reservoir. Reservoir. | end of Month.
(inches.) (tons ) (tons.) (tons.)
August ..... 1,339,300
September ....| 0°-092 55.200 363,400 1,081,100
October .......[ 0-784 470,400 5 1,138,100
November .....| 0-228 136,800 s 911,500
December .....| 0-959 575,400 5 1,128,500
January ....... 0°356 213,600 » 973,700
February ...... 0-180 108,600 4 718,900
March .. ...... 0-168 100,800 3 456,300
April. v 0-707 424,200 5 517,100
May ..coiinnis 0-160 96,000 5 249,700
JUNB oveannied 0700 420,000 " 306,300
FLETT, S 1-106 663,600 i 606,500
August ........, 1-827 | 1,096,200 . | 1,339,300

This proves the water scheme to be capable of affording
a constant supply of 363,400 tons of water per month.
Assuming the water is used for 256 days in each wnionth,
this represents a daily supply of 14,536 tons, or 3,256,064
gallons. 1 estimate that the battery and concentrating
wmill now being erected at the Mount Rex Mine will
require 1,500,000 gallons daily when working three shifts,
There will, therefore, be a surplus of 1,756,064 gallons,
or a little over eight Tasmanian sluice-heads per day of 24
hours during 25 days per month over and above the
present requirements of the company. As I have already
pointed out, the estimate is based upon the driest year in
the last 10 years. 'I'he wettest year in this period had
nearly twice the rainfall of the year taken. In this case
the supply would, of course, be much greater, but not
necessarily proportionately greater. During wet weather
much water will be lost, owing to the dam heing fall.

The land held by the Mount Rex Company for its
reservoir site is, of course, all low-lying, and a large por-
tion of it is covered by Permo-Carboniferous strata, It is
possible that, in that portion which is not covered by these
strata, tin lodes may exist, but none have so far been
discovered. Flat ground is not, as a general rule, a likely
place to look for tin lodes, for the very good reason that, as
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a rule, they are accompanied by an induration or harden-
ing of the granite in their vieinity, and this naturally
produces irregularities in the surface as denudation
progresses.

Section 376-93m (40 acres), A. J. Ritchie. This
section is situated directly north of the eastern portion of
Section 1520-87m, belonging to the Mount Rex Company,
About the centre of the section, and directly north of the
Mount Rex No. 3 deposit, a shaft has been sunk on a tin-
stone formation, from which a few tons have been taken
with the object of obtaining a trial crushing. Some of this
stone contains very good tin, and is of practically the same
nature as that occurring on the Mount Rex Mine. North
of this again, there is a second shaft sunk on similar stone,
confaining a little tin, together with pyrite, marmatite, &c.
Both these shafts were full of water, so that the stone could
not be examined in situ, nor could any idea be obtained as
to its extent. The stone is of a favourable appearance,
and is well worth testing.

Section 3677-93m (40 acres), A. J. Ritchie. This
section is north and adjoining Section 1191-87u, belonging
to the Mount Rex Company, and the Mount Rex No. 2
deposit is situated only a couple of chains from the
boundary. On the southern portion of this section, a
strong tourmaline lode has been exposed in several
trenches, and a shaft has been sunk upon it for some
distance. A little tin appears to have been got, but the
tourmaline stone seems, for the most part, barren.

A quartz vein some feet in thickness, belonging to the
younger quartz pyrite formation, oceurs near the tourma-
line Iode, and some work has been done upon it. It
should be remembered that this quartz is not tin-bearing,
and, as a rule, work expended upon these reefs is wasted.
The exception oceurs when the younger reef follows the
course of an vlder tin-bearing reef. ““This does not appear
to have happened in this instance.

Section 3460-93m, C.iR. Foster. 'T'his section is north-
west and adjoining section 1191-87m of the Mount Rex
Company. On the southern portion of this seetion there
is a lode with apparently well defined walls, about 3 ft. 6 ins.
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in width, dipping vertically and striking west of north.
Although the walls appear to be well defined, and
have more the appearance of the walls of a true fissure
vein than of a tinstone lode, I am doubtful if they are
really walls. I broke into one of them and found it to
consist of similar stone to that contained between the
walls. In prospecting the mine, I should recommend the
walls to be broken into from time to time, with the object
of ascertaining the character of the stone, and whether it
contains fin or not. 'The western wall, at any rate, is
occupied by a small quartz vein, which will probably he
found to have altered the rock on both sides. A good
deal of tinstone has been taken out of a prospecting shaft
which has been sunk on the lode, and some of this con-
tains good tin, A trench two or three chains north of the
shaft has exposed similar stone. The show is certainly
worth a trial.

Section 4234-93m, J. C. Macmichael. This section is
situated about three quarters of a mile to the north-east of
the Mount Rex Mine. A little to the north-east of the
centre of the section a lode, known as * Christoe’s Show,”
has been uncovered by trenching along its course for some
chains ; the strike is about east and west. The lode con-
sists of small veins of quartz and tourmaline, and on
either side of these the granite has been altered by the
replacement of the feldspar with quartz, &c., for some feet,
and contains some very nice tin ore. The tin-bearing
stone goes up to six or eight feet in thickness. Towards
the west the stone which 1s exposed is poorer, but the same
characteristics continue. The lode is a promising one,
and is worth prospecting. The ground falls sharply to the
north, affording good facilities for tunnelling. A large
gortion of the section is covered with old Permo-car-

oniferous grits or wash, which is often very difficult to
distinguish from granite. Both in an east and west direc-
tion the lode must dip under these old beds of wash. It
is impossible for it to live through them, since it was
already formed before they were deposited. This must be
borne in mind when prospecting the section, and care
must be taken to distinguish between the granite and the
old granite wash. The approximate position of the lode
is shown on Plate I,
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Section 4260-93u, E, Gaunt. Near the centre of this
section a shallow shaft has been sunk on a tin lode about
two feet in thickness, and striking about east and west.
The stone is the typical tinstone of the district, being com-
posed of quartz, chiorite, &c., with a little pyrites ; it is
for the most part poor in tin. Further west another shaft
has been sunk for a considerable distance on a vein of
white dense quartz of the younger quartz-pyrite formation.
Curiously enough some tinstone has been got out of the
shaft, but the latter cannot be connected with the quartz-
reef. It is prohable that this quartz-reef has followed the
course of an older tin-bearing lode, the old fissure being
re-opened at a later date when the younger quartz was
introduced. 1 have definite proof that this has taken
place in two other instances in this district.

“Section 4652-93m, P. C. Weetman. This section is
situated about three quarters of a mile to the north of the
Mount Rex Mine. A very promising formation is
exposed in the eastern portion of the section. It consists
of tinstone of a similar nature to that occurring at the
Mount Rex Mine, and contains, in places, very gaod tin.
The surface of the formation is only exposed in a few
places at preseut, and the extent of the tin-bearing stone
cannot be determined. 1t is well worth opening up. A
tunnel might be driven from the valley of a small ereek to
the north of the show. With 100 feet of driving perhaps
50 feet of backs could be obtained.

Section 4851-93m, C. E. Cheshire. This section is
about three quarters of a mile south-east of the Mount
Rex Mine. Two promising lodes have been discovered
on this section. The first examined is situated to the
south of the centre of the block and is opened up in a
trench, from which a ton or so of really rich stone has
been taken. Enough work has not been done to prove
the extent of the formation, but the stone is of the same
character as that occurring at Mount Rex, consisting of
quartz with chlorite psendomorphs after feldspar; the tin
is finely distributed through the stone. The second lode
is north of the first, and has had very little work done upon
it. Such stone as has been taken out is, however, rich in
tin. This lode presents some very interesting features.
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I'he tin occurs, as usual, in the altered granite on either side
of a quartz-vein, and where exposed, the stone is very rich.
The vein contains quartz belonging both to the tin forma-
tion and also to the younger quartz-pyrite formation. The
older quartz is easily distinguishable from the younger,
being white and erystalline, and forming the lining of both
walls of the vein, whereas the younger quartz is dense,
light yellow in colour, and occupies the centre of the vein.
It is quite evident, in this case, that the older fissure has
been reopened at a later date, and the younger quartz has
been introduced, filling up the druses formed in the older
vein,

Both lodes on this section are promising, and are well
worth prospecting.

Section 4986-93m, E. Williamsand J. A. Lyall. Several
prospecting shafts have been put down on this section, on
tin-bearing formations, none of which I was able to
examine, owing to the shafts being full of water. In two
of these the typical tinstone of the distriet occurs, and
some of it contains good tin. I also noticed a vein of
white quartz on the section, containing tin ore. This is
not a usual oceurrence in the district, as the tin is, as a
rule, ouly present in the altered granite on either side of
the quartz vein. The same quartz vein carries a little
feldspar in places. I would not be at all surprised to hear
that 1t passes over into a true pegmatite. I should say the
the prospects met with, so far, are promising.

The Ben Lomond and Great Republic Mines.

Both these old mines are now held by the same com-
pany. The sections include 3750-93m, 3751-93m, 3752-
93m, 3990-93m, 4079-93-m, 4232-93m and 4796-Y3m;
with a total area of 200 acres. They are situated
about three miles distant, and a little west of north
from the Mount Rex Mine. Both the old Ben Lomond
and the Great Republic mines were carefully described
by Mr. A. Montgomery in 1892, when the latter
mine was in operation, and, as there has been very little
work done on either since, it will not be necessary for me
to go over the whole ground again. In the old Republie
Mine, a rather small, but very rich, shoot of tin was
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successfully mined to a depth of about 450 feet. The shoot
is described as being from 10 to 17 feet in thickness, and
from 20 to 30 feet in length. It occurs on a small fissure
vein of quartz and fluorspar, and represents a zone of
impregnation from this fissure. The shoot appears to have
maintained its tin contents as depth was gained, though
varying in richness in different places. Shutting down the
mine was caused by the fact that the shoot of tin was not
large enough by itself to bear the whole cost of the dead-
work which its exploitation necessitated. It is most
unfortunate that the old company did not do more driving
along the vein of fluorspar, with the object of discovering
other shoots of ore. P{,ad the company had one or two
other shoots to share the cost of the deadwork, there isno
doubt that the mine would be working to-day. The mine
was abandoned when the price of tin fell so low as to
render mining unprofitable. From all I can hear about
the mine, I think it is quite possible that the shoot of ore
would be payable at the present price of tin, but it would
be the height of folly to attempt to work it unless the
company were prepared to pursue a vigorous policy of
development, by driving along the fluorspar vein in both
directions from the known shoot of ore. It is highly im-
probable that the shoot is the only one on the vein; it is
much more likely to be one of a series which can only be
discovered by systematic development. The Great Re-
public shaft is situated in the north-western portion of
Section 3751-93u. The mine workings were, of course,
inaccessible, and my conclusions are, therefore, based only
on the reports of others,

The old Ben Lomond Mine (Sections 3750-934 and
3990-93m) has been practically at a standstill since before
Mr. Montgomery’s visit in 1892. The two principal lodes
(Nos. 1 and 2) are situated in Section 3750. No. 1 is
a tinstone formation, on which two underlay shafts have
been sunk—one 80 feet, the other 50 feet, in depth. Mr.
Montgomery states that this lode was said to have aver-
aged 3 feet 6 inches in thickness, and I note from a report
of Mr. J. H. Rilstone’s on the property, that it goes up
to 15 or 20 feet. The stoneat grass is mostly very poorin
tin, but, as Mr. Montgomery observes, presumably the
best of the stone has been sent to the battery. In the
most northerly of the two shafts, a little work has been
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«done lately, and the stone which has been taken out
-«carries very fair tin. It seems pretty evident, therefore,
that Mr. Montgomery’s conclusion is correct, and that all
‘the stone carrying payable tin has been crashed. North
of these two shafts two more openings have been made on
the lode. In the first of these, the tin is, for the most
part, confined to the fissure vein, which is from three to
eight inches in thickness, and most of it is rich in tin. In
the tinstone, or altered granite, the tin appears to be
present only in the joints and floors. In the next opening,
further north, tin 1s again met with, but the lode appears
to be considerably broken up. The sirike of this lode
is 37° west of north, and dips to the east. A main shaft
has been sunk to a depth of 100 feet, with the object of
working the lode, but I could not ascertain if the lode had
ever been intersected by erosscuts from the shafi : I think
probably not. As to the economic possibilities of this
lode, I cannot pretend to have been able to come to any
-eonclusion, as | could not examine it where it had been
best opened up, owing to the two underlay shafis being
inacecessible. The character of the stone 1s favourable,
-earrying, as it does, small veins of fluorspar, and I think
it is certainly worth a trial.

No. 2 “lJode ™ appears to have been a rich patch of ore
“which cut out about 12 or 15 feet from the surface, but
from which about 38 tons of tin ore have been won.
Little is to be seen now at the surface to indicate the
former presence of the tinstone,as the bottom of the open
working is now mostly covered with mullock. From Mr.
Montgomery’s report I note that the lode continued
downwards, “as a small vein of quartz and quartzose
granitic matter, showing little or no tin, and enclosed in
hard country.” The rich patch, moreover, was “in soft
granite, and when the hard country came in the ore died
out.” From what 1 can learn of this deposit, the whole
of the tinstone was quite soft, and of a different nature
from that which I have described as the typical tinstone
of the district. Under these circumstances it is possible
that a large amount of mechanical concentration of the
tin oxide may have taken place near the surface. The
open working from which the tin was taken has been
-driven under, at a depth of 120 feet, by a long tunnel,

-and, with the exception of a small vein of quartz less than
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a quarter of an inch in thickness, nothing was found to-
which the tin above eould be attributed. It is possible-
that, by following up this small vein, other patches would’
be discovered, but, unless this could be done in conjunction
with other necessary mining work, I do not think it would
be worth following.

The Ben Lomond adit, a very unnecessary piece of work.
at the time when it was put in, is 735 feet.in length, driven:
on a course of 57° east of north, and 1s still 120 feet short
of No. 1 lode. Its chief interest at present is that it
affords valuable information coneerning the age of the lodes.-
of the quartz-pyrite formation. In Plate I f, Figs. 3 and:
4, the tunnel is shown in plan and section, From the-
section it will be seen that the first 140 feet were drivem
through Perino-Carboniferous wash, overlaid conformably
by shales of the same age. Tt is often extremely difficult
to distingnish beiween this wash and the decomposed:
granite. Mr. Montgomery, on his visit to the mine, was-
unable to examine the tunnel beyond the first 100 feet, and,
therefore, had no opportunity of comparing the stone near
the mouth of the tunnel with that occurring further im..
Under these circumstances, I am not surprised that bhe-
mistook the old granitic wash for granite, and, in his-
report, gives a sectional sketeh of the mouth of the adit,
showing the granite apparently intrusive in the Permo-
Carboniferous shales. In Mr. Montgomery’s sketch, if"
we alter the granite to granite wash, conformable with the-
shales, the meaning of the section is at once apparent, and®
the positions of the strata are satisfactorily explained by
faulting. The same section is shown to a smaller scale i
Plate 1I., Fig. 3.

I noticed that seven different veihs or lodes had beem.
cut in this tunnel. In order not to lead to confusion with:
other older deseriptions which may be in existence, I have-
denoted these veins with letters A. to G, in the order im
which they were struck in the tunnel.

Vein A. was struck about 12 feet from the mouth of the-
tunnel. It is a very strong reef, composed of dense Hlinty
quartz, and a good deal of pyrite.  Apparently, It
is quite barren. It cuts through the Permo-Carboniferouss-
wash, and is, therefore, younger than these rocks. As &
have shown elsewhere, there are strong reasons for
believing that the veins of this quartz-pyrite formation are-
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as late as the end of the Mesozoic period. The fact that
these are younger than the Permo-Carboniferous rocks is
the strongest evidence that they do not belong to the tin-
bearing formation. Were there no other reasons for
believing the tin to be older than the Permo- Carboniferous
rocks, the presence of alluvial tin in ancient wash of
Permo-Carboeniferous age (at Roy’s Hill and, to a limited
extent, also, in the Ben Lomond district,) would be abun-
dant proof of this.

Veins B and C. are both strong formations, composed
of the same dense quartz. Here the country rock is
granite, and the reefs cut through this rock without pro-
ducing any perceptible alteration of the walls, the feldspar
being quite unaltered.

Vein D. is a small one, striking a little west of north,
and is composed of quartz and miea. It apparently
belongs to the tin-bearing formation, but it was not well
exposed.

Vein E.—This is a typical vein of the tin-bearing
formation, It consists of a small vein of quartz and a
little kaolin, with the feldspar in the wall-rock converted
into quartz for a distauce of 18 inches to 3 feet on either
side of the vein. It has been driven on on both sides of
the adit for a total distance of about 100 feet, and the
stone has been shot away overhead for a distanece of 10 or
12 feet. 1 did not notice any tin in the stone, but it is:
quite possibly present. In any ecase, the vein is worth
following up. The strike is about 30° west of north, and
the dip easterly.

Vein F strikes almost at right angles to the majority
of the others met with in the adit; namely, 50° east of
north, dipping to the south. Tt is a strong reef of the
quartz-pyrite formation, and is, evidently, the line of a
fault of considerable magnitude, as shown by the large
amount of crushing to which the granite has been sub-
jected. This reef will probably be found to fault all the
tin-bearing reefs which it crosses.  This is a point worth
bearing in mind.

Vein G is very small, being in places less than } of an
ineh in thickness, and certainly very little, if any alteration
of the granite has taken place in its vicinity. Still, from
its general appearance, I am inclined to regard it as
belonging to the tin-bearing formation. It appears to be
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the only continuation of No. 2 deposit on the surface which
has been struck in the adit. If driven on, it would
probably widen out. All these reefs are shown in the plan
and section of the adit in Plate II. The only one worth
paying further attention to, in my opinion, is Vein E.

‘On the southern portion of section 4232 a new lode,
known as ¢ Rilstone’s” lode, has been uncovered in a sur-
face trench, It consists of a small vein or fissure, with
the wall-rock altered on either side. A good deal of the
stone carries nice tin. The strike of the formation is
about 30° west of north, and the dip easterly. That it has
not been struck in the adit is, I think, to be accounted for
by the fact that, where it crosses the adit, the latter is in
Permo-Carboniferous strata into which the tin-lodes never
penetrate. If this is the case, it is quite possible that it
may exist in the granite below the Permo-Carboniferous
strata which has been passed through by the adit. The
show is certainly a promising one, and is worth a trial.

Or the most northerly of the sections held by the Ben
Lomond and Republic Company (37562-93m ) there are two
formations which I consider well worthy of attention. The
first of these is situated about the centre of the southern
portion of the section. It consists of a large formation of
stone of a similar nature to that already deseribed as the
typical tinstone of the district. 1 did not see any tin in
the stone, but it contains a little zinchlende and pyrites.
The second formation is situated some chains to the north-
east of this, and is of a different character. The stone
here is composed almost entirely of white feldspar, with a
little quartz. A large open cutting has been made, and
evidently the greater part of the stone has been removed
and crashed.  About 20 tons, however, are still at grass,
and all this contains good tin distributed through it in fine
grains, Ifthis 20 tons can be taken as a sample of the
stone, the show is certainly payable. Unfortunately,
owing to the excavation being full of water, I could not
examine it in sifw. Very similar stone, belonging
probably to the same formation, is met with in another
excavation further south, but most of the stone at grass is
poor in tin. 1 was told a crushing had been also taken
from this hole, so that, presumably, the good stone has all
been removed. The formation is a large one, and if it
can be proved to contain even a small percentage of tin it
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would be very valuable. Thisis a really promising sur-
face show and should not be allowed to remain untried.

These were all the shows which I examined on the Ben
Lomond and Republic Company’s sections. Several of
them are, in my opinion, very promising, and are well
worth prospecting. The company holds a large area of
ground, and to do it justice will require the expenditure of
a large amount of eapital.

Section 5305-93m, J. Rilstone and T. Briggs. About
the centre of this section two parallel holes have been cut
in a number of trenches. They are about 40 feet apart,
and strike 30° west of north. All the trenches were full
of water, so that the stone enuld not be examined in situ.
Judging by the stone at grass, this consists of the typical
tinstone of the district, and contains very fair tin. Mr.
Briggs tells me that the tinstone is about 7 feet wide in the
lode on which most work has heen done.

Sections 4397-93m and 4395-93m. These sections,
formerly known as the Lomond Tin Mine, are not held at
the present time. An extraordinarily rich patch of tin was
discovered and mined some years ago. The stone is des-
eribed as being almost massive tin oxide, containing 80 per
cent. of ore, and, indeed, numerous large blocks of stone
still remain which would carry nearly this percentage.
The shoot appears to have been very limited in extent, and
to have cat out at 10 or 12 feet from the surface. The
vein where 1 saw it was composed of pegmatite and con-
tained little bands of dense massive cassiterite, as well as
a good deal of tin in the form of small grains. In some
places the conntry rock has been slightly altered, but to no
great extent. The vein has heen traced for a long
distance through both sections. If the vein were exploited
other rich patches would no doubt be met, but the venture
would, to say the least of it, be a risky one.

Section 3865-93m. I understand this seetion is held
under a Prospeecting Licence by J. Rilstone. Near the
north-west corner of the section a lode exists on which
some stoping has been done from an underlay shaft. The
stopes are mostly fallen in now, and I could not get a good
view of the formation; it is striking a little to the norih
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of west and dipping towards the south. The lodeisabout
two feet in width. Most of the stone has been removed
and, presumably, taken to the battery. Some of the stone
at grass carries very fair tin, but of course the best of it
has been taken away.

The St. Aubyn Tin Mining Company.

This company holds 18 sections, comprising 930 acres,
charted in the names of W. Martin, R. J. Sadler,
P. Barrett, and 5. Pinnington. Unfortunately, no one
was present at the mine at the time of my visit, and it is
pussible that I did not see everything which was to be seen.
The sections are situated at the head of Gipp’s Creek,
about three miles north-west of the Ben Lomond Mine,
Section 4481 was the most promising of the sections visited
by me. On this section several large quartz-tourmaline
lodes have been discovered carrying a fair percentage of
tin. The first of these examined is situated in the south-
east portion of the section and on the southern slope of a
creek which flows diagonally through the section It is
composed of quartz and tourmaline, with a little tin. The
quartz is of two generations, one belonging to the tin
formation, and the other to the youuger quartz-pyrite for-
mation ; the latter often enclosed angular fragments of the
former in its mass, This lode, where exposed, does not
carry pavable tin, A little further west and on the same
side of the creek there is a large quartz-tourmaline lode ;
it has been broken into in the end of an excavation which
has been made alongside it for a distance of two feet six
inches, but the hauging-wall was not reached, so its actual
width is unknown. The stone is composed of hard quartz
impregnated strongly with tourmaline ; in places the latter
is nearly massive, and contains a good deal of tin distri-
buted through it in large brown crystals. The quartz also
contains some visible tin, but it is difficult to identity on
account of the presence of the tourmaline. A little
wolfram is also present. On the other side of the creek
what 1 take to be the same lode, or a parallel one of the
samme nature, has been cut. It is 5 or 6 feet wide, and is
composed of quartz and tourmaline, with a fair percentage
of coarse brown tin distributed through the stone, East
of this, and higher up the creek, a couple of trenches have
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Tbeen cut, from which a great deal of similar quartz-tour-
maline stone has been got. The lode, however, as faras [
=ould see, has not yet been found in sitt. Some of the
Bblocks are rich in tin and evidently come from a strong
dode. It is thus evident that two or more strong parallel
lodes occur on this section. The results which have been
got by surface trenching are most encouraging, and they
should be followed up by a wore thorough scheme of
-exploitation. I should recommend an underlay shaft to
e sunk upon the most promising of the lodes, and the
stone taken from it to be carefully sampled or sent to a
Jattery. The desired information may be had by sampling,
provided sufficient care and labour is expended on it, but
= battery test is generally more convincing.

On Section 4452 a tunnel has been driven into the side
«f the hill for a considerable distance. It starts in a
morth-easterly direction, and alter 93 feet of granite had
Jseen passed through, a strong quartz vein, 3 feet in thick-
mess, was cut. This vein strikes west of north, and dips
«gasterly. It was followed for at least 180 feet, but at this
point the roof had fallen in, and I was unable to proceed
durther. The vein is evidontiy one of the quartz-pyrite
Aormation, and, therefore, could not be expected to carry
4in.  Above the adit three underlay shafts or winzes have
Been put down. One of these follows the quartz-pyrite
wein, and connects with the drive below, near where the
adit struck the vein. The othier two have been sunk on a
sourmaline quartz vein, carrying a good deal of copper
pyrites.  This is appdrenrly }mmliel, and ver v close to the
wther vein. That this vein has also been cut in the adit is
-shown by the presence of quuriz, with tourmaline, copper
pyrites, and a little tin oxide at the mouth of the tunnel.
Mot having had an opportunuy of seeing this tourmaline-
aquartz lode i situ, I am unable to form any opinion as to
its value, but, according to Mr. Montgomery'sreport, the
lode is well worth a practical wial. Two other tunnels
Jhave been driven on the property, one of them being 560
feet in length, This was driven for a large part of the
-listance on a course of 12° west of north, or just about
parallel to the general strike ot the lodes in the district,
It is, therefore, not surpristug thar very little was dis-
sovered. All this work was «one a long tine ago. A
darge amount of money was spent upon it, but so
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injudicionsly that it cannot be said that the prospects of
the mine are any better or any worse than before it was.
spent. It has been practically thrown away, though
possibly some of the old tunnels may be used in further
prospecting the ground.

On Section 4453 a vein carrying some very good
wolfram cre has been cut in a swall trench. Unfortu-
nately, the trench had partly fallen in, and I was unable
to examine it in situ, but certainly the stone at grass looks
promising. I take this vein to be a parallel one to twe
others occurring on the Ben Lomond Tungsten Com-
pany’s ground, which will be described below.

There is some alluvial ground on the Company’s pro-
perty, but time would not permlt of an exhaustive
examination. Without this, it is impossible to form an
opinion as to the value of alluvial ground,

The Ben Lomond Tungsten Mining Company, Ne-
Laability.

This company holds Sections 3679-93m, 4802-93m, and
4918-93m, with a total area of 72 acres. The mine work-
ings are situated about the centre of Section 3679. No. I
vein, on which most work has been done, is from 18 inches
to two feet in thickness, and consists of quartz, tourmaline,.
tungsten, and very small quantities of tin and galena. It
is very flat, dipping not more than 20° to the south, while
the strike is about east and west. No. 2 vein is parallel to
No. 1, and, perhaps, 20 feet below it, vertically. It is,
apparently, of exactly the same nature and about the same
gize. These flat veins or reefs are not uncommon pheno-
mena in connection with intrusive masses of granite. The
original fissure is believed to be caused by the contraction
of the granite during the process of cooling.  They
usually occur as a series of veins, roughly parallel to the
margin of the granite mass. Plate IV Fig. 1, gives a
diagrammatic representation of similar occurrence ut Zinn-
wald, in Saxony, after H. Zinkeisen*

No. 1 vein has been opened up along its outerop for a
distance of a couple of hundred feet, and the stone taken
out until the overburden increased to 8 or 10 feet. In
the eastern end of the workings a tunnel has been driven

* R, Beck, Lehre von den Erzlagerstiitten.
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along the vein for a distance of about 30 feet, and a
portion of the vein has been stoped out. Some of the
stone lying at grass is very rich in wolfram, and all of it
contains a little. The vein will, probably, prove to be
patchy, but, judging by the work done, the patches are
fairly close together. r. T. Briggs, the late mine
manager, tells me that 16 tons of wolfram ore were obtained
from the mine, assaying from 68 to 70 per cent. of tungstic
acid. There is a small erushing and dressing plant on the
mine ; it consists of a jaw-crusher and rolls combined, and
a Wilfley table, the power being supplied by a small
vertical engine. The erushing apparatus is a mere toy, and
totally inadequate to erush the hard stone in which the
wolfram is enclosed. Mr. Briggs tells me that a ton of
quartz per shift was as much as could be treated. Under
these circumstances, I am not surprised to hear that, as
soon as the price of tungstic acid fell, the mine ceased to be
profitable. I think that it is very possible that, with
more appropriate machinery, the mine would become
a profitable concern. It does not want a large plant, but
one which will be effective. I should suggest a jaw-
crusher, preferably with the greatest motion at the top end
of the jaw (i.e., pivoted at the bottom), in order to get as
uniform a product as possible. This would erush fo -inch
cube. The sands and slimes should be screened off, and
treated on the Wilfley table, and the coarser produet
treated on a jig. The tailings from the jig might be
reerushed in a ball-mill of the Griissonwerk type, and
treated on another Wilfley table.

Storey’s Creek Tin Mining Company.

Sections 3272-93m, 3275-93m, and 856-93m. [nall 125
acres. This mine is situated in the north-eastern portion
of the field. The country rock is composed of Silurian
strata, overlaid in parts by Permo-Carboniferous grits and
sandstones. A great deal of alluvial tin has beeu obtained
from these sections in years past, and two men are still
working the surface soils and gravels. That the wash is
rich is shown by the fact that In many places the surface
soil has been stripped, even where it is only six or eight
inches in thickness. At the time of my visit, unfortu-
nately, there was no one at the mine, and I did not see all

XXI1
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the workings. As far as I can learn, the only under-
ground mining which has been carried on of late years is-
in connection with some quartz veins which were worked
for wolfram. One of these veins has been followed,
striking west of north from the valley of a creek into the
side of the hill by means of a tunnel. At 120 feet a cross-
cut was driven to the east, and, about 10 feet away from"
the first, a second parallel vein was eut. These veins have
both been stoped out above the tunnel for about ninety feet
in length. At the end of the stoped ground the two veins
are close together. At this point the western vein is 2
feet in thickness, and the eastern vein 18 inches, with
about two feet of mulloek between. T could not examine
the drive further, on account of the water being dammed
back at this point. The crossent mentioned above was
extended for over 300 feet, and, about 70 feet from the
drive, another lode was cut, one or two feet in thick-
ness. This was also driven on and some stopes taken out,
but, again, the water prevented me from completing my
examination. In all these veins the stone carries a litile
wolfram, and, of course, the parts which have been stoped
were much richer than that which has been left. I am
told that another good shoot of ore is exposed in one of the
drives; but this I did not see. Apparently, the results
obtained by the company were not satisfactory, as it
has sold its battery and concentrating appliances, and
these have lately been removed. From Mr. Montgomery’s
report, I note that a number of small tin veins had been
discovered on the property. To these he attributes the
presence of the alluvial tin.

Egan’s Freehold.

Lot 982. 620 acres. This freehold property was leased
some time ago to a party of prospectors, who set about
prospecting it in a very energetic manner. Several lodes
have been uncovered, the most promising of which is
exposed in a good-sized excavation. The stone is com-
posed of quartz and massive muscovite, with a little tour-
maline. Most of the stone taken from this hole carries
little or no visible tin, but one paddock, containing, per-
haps, 20 tons of stone, carries good tin. The venture has
been abandoned, but I think there is still a possibility of a
good shoot of stone being discovered.
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Section 5051 (Brooks” and Millers’)—I visited a small
prospecting shaft on this section, from which some tin-
bearing stone had been taken out, containing also tourma-
line and a little copper pyrites. The stone has been
apparently taken from a large formation, but I could not
examine it in sitid. Several trenches have been cut to the
west of the shaft, from which similar stone has been
obtained.

The Demmocks Prospecting Association.

Sections 4568-93m, 4539-93m, 4482-93m, 4483-93m.—
These Sections are situated on a steep granite spur, which
runsin a north and south direction, several miles to the
east of the country I have been deseribing. Ou the top
of this spur several parrallel tin lodes, striking W. of
N, have been discovered. They are all, practically, of
the same character, being composed of granular quartz,
with a little tourmaline, chlorite, &c.—in fact, the typical
tinstone of the district. These lodes have been exposed
in a great number of trenches and small shafts, and almost
everywhere [ was able to find tin in the stune; a good
deal of it contains fairly rich tin. The lodes are from four
feet up to 12 or 14 feet in width, and look very promising.
Eventually, they could be mined by means of adits driven
from either side of the spur, but, for the present, it would
be more economical to sink a shatt and eruss-cut across the
whole system. From this eross-cut, each lode should be
driven on, and the stone which is taken out should be care-
fully sampled. The show is a really good one, and is well
worth developing.

The Excelsior Mine.

This mine is sitnated to the east of the Demmocks
Prospeeting Association. Unfortunately, I had not heard
of it when visiting the distriet, and, therefore, did not see
it,  Mr. Fritz Rubenach tells me the show is an excellent
one.

The mines which have now been deseribad include all
the tin lodes which I visited in the Ben Lomond District
proper. I was agreeably surprised at the promising
character of many of them, and I am still surprised that
the district has not attracted more attention from the
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investing public than it has done. The cause, however, is
not far to seek. A large amount of money was expended
in the district some years ago, and that having failed to
develop any good mines, it was naturally supposed that
there were none to develop. As I have already pointed
out, the greater part of this money was spent so unwisely
that it did not really affect the prospects of the field at a]f.
In the only mine on which work has been carried on to
any depth, it was proved that the shoot of tinstone which
was first discovered lived down. That it was not large
enough by itself to bear the whole cost of developing the
mine is not surprising, and is no diseredit to the field ; but
that it lived down as far as it was followed is, to say the
least of it, most encouraging to other mine owners. On
two other mines a large amount of money was spent with-
out finding anything of value. Had the intention been
to avoid coming in contact with deposits of tin, the money
could hardly have been more effectually expended.

At the present time the prospects of the district largely
depend upon the result of the Mount Rex Company’s
operations. This company has a good mine, and a good
manager, and I have very little doubt of the snccess of
the venture.

The South Esk Tin Mining Company, No Liability.

Mr. A. Farquhar, mine manager. This company has
acquired mining rights over a freehold block of 220 acres
granted to J. Gilligan. The company also holds Sections
3937, 4869, 4281, 4895, and 3979, all 93w, with a total
area of 76 acres. The mine is situated about 31 miles
north-east of Avoca. The ground which is at present
being worked is in the western portion of an extensive
alluvial flat, on the north side of the South Esk River.
Gilligan’s and Storey’s creeks flow into the South Esk
from the north, the former at the western, the latter at the
eastern end of this flat. Besides these, several other
smaller creeks flow into the South Esk (i.e., across the
alluvial flat) between the two larger creeks. There is
strong evidence that the alluvial tin which the company is
working has been brought down by these creeks. The
company has been working along the western end of the
alluvial flat, and has already worked the lead for about
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9 chains in length. Afier the first 3 chains had been
worked a granite bar was struck, which had to be cut
through. This was about 2 chains in length. The total
depth of the wash is from 15 to 20 feet, but, unfortunately,
only a small portion is tin-bearing. The seam of tin-
bearing wash varies from 1 foot up to 5 feet in thickness,
and would average about 2 teet. T'o gain an idea of the
quality of the wash, I measured up the last paddock which
had been taken out, and from which Mr. Farquhar tells
me he has obtained 6 tons 17 ewts. of tin. The total
amount of dirt shifted amounted to 7746 cubic yards, and
taking the tin-bearing wash as 2 feet in thickness, the
total amount of the latter was 815 yards. This gives an
average of 34 ounces of tin per yard of dirt shifted, and
a trifle over 2 lbs. per yard for the 2-feet seam of tin-
bearing wash. The paddock paid its way, but I under-
stand the margin of profit was very small, The lead of
wash appears to be divided into two in the present face.
The western half of the lead is composed almost entirely
of granitic material, and this appears to be heading
towards Gilligan’s Creek. The eastern half is largely
composed of the débris of Silurian quartzites, slates, &e.,
and appears to be heading round along the northern edge
of the flat. It is remarkable that in both portions of the
lead the tin appears to be always associated with frag-
ments of dense yellowish quartz, evidently belonging to
the quartz-pyrite formation, which I have already shown
to be widely distributed throughout the Ben Lomond dis-
trict. 'This is very strong evidence that the tin also has
been derived from this district. =~ We may, therefore,
regard Gilligan’s and Storey’s Creeks, and the other
smaller ones hetween them, as the feeders which have
carried the tin from the hills to the alluvial flat. These
creeks emptied their burden of gravel and tin into the
channel of the South Esk River, and the latter deposited
it in a more or less concentrated form in its bed. Mr.
- Farquhar tells me that the quality of the wash is improv-
ing as they go on, and he hopes that a good lead will be
found to continue round the northern edge of the flat. T
think this is very possible. The company is at a disad-
vantage as regards water supply, as there is onl‘y sufficient
to carry on work during the winter months. The ground
is very flat, and all the dirt has to be elevated hydraulically.
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There is not sufficient water to enable the nozzle to be
used for breaking down the dirt, and the wmore laborious
process of ground-sluicing has to he resorted to.

North of the mine workings a little prospecting has beeu
done, and a lead of tin has been traced underneath what
was originally thought to be decomposed ‘granite. This is,
I believe, an old granite wash of Permo-Carboniferous
age. Careful ohservation reveals the presence of the
rounded outlines of the old boulders which have decayed
in their present position. The intervening spaces are filled
with granite wash of practically the same composition, and
it is now difficult to distinguish between the substance of
the old boulders and the old wash. I think that the lead
is worth prospecting. There is no reason why rich stanni-
ferous wash could not have been found in Permo-Carboni-
ferous times, and there is, therefore, as much reason for
locating the gutter as if the lead belonged to a more recent
formation. Payable wash of Permo-Carboniferous age
has already beea worked at the Roy’s Hill mine, and it is
quite possible that it may exist here.

On some of the sections taken up by the company
fragments of tinstone of similar nature to that occarring
at the Demmocks Prospecting Association has been found
on the surface, and the company is engaged in prospecting
for the lode from which they were shed. Irom their
position it seems to be certain that the lode ig on the
company's ground. A vein of quartz belonging to the
quartz-pyrite formation has been laid bare and a small
shaft sunk on it. This formation, as I have already
shown, is not stanniferous,

Roy’s Hill Mine.

I received instructions to visit this mine and to furnish
a supplementary report to that of the Government
Geologist of the 28th October, 1899, A detailed deserip-
tion of the mine will, of course, be unnecessary. The
deposit consists of a greisenised zone forming the margin
of a small granite spur which rises out of the surrounding
Silurian strata. The old mine workings are in the shape
of a horseshoe extending round the northern end of the
‘spur. From their extent it is evident that a good deal of
tin has been taken out in years past. The mine has been
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let to tributors, who have been working with small capital,
and, owing to their inefficient crushing apparatus, have only
been able to treat the richer portions of the stone. The
deposit is patchy, and has earned the reputation of giving
out in depth. As has been shown by Messrs. Montgomery
and T'welvetrees, this latter is in the highest degree im-
probable. From all we know of tin deposits they are
permanent in depth, though they may be patchy. Judging
by the workings on this mine the rich patches are not
separated by large areas of blanks, and there is no doubt
that with more economical methods of mining and treating
the ore, a much larger proportion of the deposit would
prove to be payable. Under these circumstances I think
the mine is well worth testing in depth. There has not
been a great deal of work done since Mr. Twelvetrees’
visit. A little stoping has been done on the south-west
end of the deposit, and some good ore has been taken out;
a good many tons are at grass which would not pay the
tributors to crush, but which would pay well with an
efficient battery. Two small shafts have been sunk in
Silurian strata, but neither of these have yet reached the
greisen zone. One of them is only a few feet ahead of
the stopes, and is evidently just to the west of the greisen
contact. North of the stopes another shaft has been sunk
to a depth of 80 feet. This shaft was under water at the
time of my visit, but Mr. Fritz Riibenach has kindly
given me particulars of what was passed through.

The first few feet were sunk through horizontal Permo-
Carboniferous strata, after which, highly inclined Silurian
metamorphic slates were entered. At 30 feet from the
surface the contact of the greisen and the Silurian strata
was met with. The contact plane dips here to the west
at a steep angle. At the contact, the greisen was fairly
rich in tin. The tin-bearing stone appears to be about &
feet wide, and dipped out of the shaft to the west, following
the contact plane. After sinking 80 feet decomposed
granite was struck. Fig. 2, Plate 1V., gives a rough
sketch of the section exposed by the shatt. As it is not
from actual observation I cannot guarantee its accuracy,
but I believe it represents the occurrence, at least, approxi-
mately. This confirms the supposition of Messrs.
Montgomery and Twelvetrees, that the deposit is at the
contact of a granite mass. It is evident that the mineral-
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bearing solutions travelled along the plane of contact, and
attacked and replaced the feldspar in the granite from
outwards. Of course, the solutions originally emanated
from the heart of the granite mass. After passing up
through fissures in the granite, they found the path of least
resistance along the plane of contact, aud followed it. It
is, therefore, probable that if the mine is developed on a
large scale, tinstone deposits will be discovered passing
down into the granite. [ believe the mine is well worth
developing in depth, but none but a strong company
should attempt it.

I have the honour to be,
Sir,
Your obedient Servant,
GEORGE A. WALLER,

Assistant Government Geologist.

W. H. Warnace, £sq.,
Secretary for Mines, Hobart.
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SUPPLEMENTARY NOTES ON SOME
ANTARCTIC ROCKS AND MINERALS.

By W. A. Macreop anxp O, E. Wairs.

——

1w the proceedings of the Royal Society of New South
Wales, Vol. XXIX., page 461, ef seq., appears a paper,
read in 1895, on Antarctic Rocks collected by Mr. C. E.
Borchgrevink.

The authors are Professor David, Messrs. W. F.
Smeeth, and J. A. Schofield. A brief summary of this
waluable paper will be interesting, more especially as
since then there has been donated to the Tasmanian
Museum a small collection of Antaretic rocks and
aminerals.

The paper mentioned is sub-divided into two parts :—

L. Introductory notes about Antarctica—
(a) A general introduction.
() A summary of the history of Antarctic
Exploration.
(¢) A summary of Antarctic Geology.
Under this last head the authors show that Kruptive
Rocks (Plutonic and voleanic, granite pegmatite, granu-
lites, syenite, diorite, diabase, pumice, andesites, angite-
Iabradorite rocks, basalts, basic scoriz, Palagonite tuffs),
Sedimentary Rocks (Tertiary limestones, and rocks of,
perhaps, Triassic and Palmozoic age, sandstones, shales,
-quartzites, arkose), and Metamorphic Rocks (Gneisses,
mica schists, argillaceous schists) are well represented.
Then follows a list of the then known volcanoes, and
their heights and other interesting Geological data.
II. Petrology of the rocks collected by Mr. C. K.
Borchgrevink :—
{a) Specimens from Cape Adare—
Garnetiferous-Granulitic-A plite.
Trachytes.
(Glassy Augite Andesite.
Vesicular Andesite Glass.
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Basaltic Andesite.
Olivine Dolerite.
Olivine Basalts.
Limburgites.
Basie Tuff,
Miea Schist (Biotite).
by Specimens from Possession Island—
Amygdaloidal Trachyte.
Augite Andesite,
Basalta.

The specimens presented to the Tasmanian Museum
have been placed at the author’s disposal, through the
kindness of Mr. A. Morton, and comprise the following—

Minerals—
Quartz, containing Siderite.
Ferruginous (Juartz Specimen.
Massive Olivine,
Rocks—
Bagalt (Olivine).
Basalt (Olivine).
Bagalt (ITornblende).
Scoriaceous Basalt.
Sandstone.
Mica Schist.
Decomposed Basalt (?) Ferruginous.

Taking these in the order above given, the first speei-
men ig that of & milk-white variety of quartz, attached
on one side to mica~schist, and fringed on the other edge
(water-worn) with crystalline carbonate of iron.
Another more massive specimen is a ferruginous or
“rusty " quartz. Unfortunately, these specimens are
barely large enough to permit of assay specimens being
taken ; still, the appearance of quartz would warrant
?rospecting for gold, if climatic conditions were
Favourable. '

The remaining mineral specimen consists of a granular
and fragile massive mineral, pale green in colour, and
resembling bottle glass. The hardness, colour, and
chemical tests (yielding Si O,, Mg O, and a little Fe O)
clearly point to the mineral being “olivine.” This is a
particularly fine specimen, and the mineral probably
oceurs in connection with the basalts to be mentioned.
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Amongst the Rock specimens Basalts are well repre-
sented, and vary in texture from fine-grained, dense,
dark-coloured rocks to scoriaceous, lighter-coloured
varieties.

The first and smallest specimen is that of a dense
black Basalt,showing here and there a few black augites
and very small grains of olivine. Under the microscope
the augite (of which an excellent cross-scction is present
in one slide) appears almost colourless. Prismatic and
4 weaker pinacoidal cleavage are shown: prismatic
angle about 87°. The augites are quite free from cor-
rosion, and enclose a few magnetite grains. The olivine
graing show traces of crystalline outline, and are altered
round the margins and along cleavage cracks into
ferruginous matter. Magnetite is present in large and
small grains, sometimes showing crystalline form. The
base consists chiefly of lath-shaped felspars, which show
what appear like fluxion phenomena round the porphy-
ritic constituents, The felspars, which are of a basic
variety, are closely packed together, and in the
interstices come fine grains of magnetite and a little
glass. [ig. L. is a diagrammatic drawing showing a
cross-scction of an augite prism, and the base.

The rock termed Hornblende Basalt is one possessing a
peculiar whitish-grey coat of weathering products, but,
on fracture, shows a very fine denge rock, with here and
there a few porphyritic erystals. Mr. Twelvetrees
suggests that, on account of these porphyritic horn-
blendes, the rock is an andesite. In the New South
Wales collection some doubtful andesites are mentioned,
An analysis of this specimen gives 45 per cent. of Si O,,
placing this rock amongst the Dasalts.

Under a high power the base of this rock is seen io
consist of long lath-shaped felspars, grains of magnetite,
and everywhere are scattered small needle-shaped
erystals, which do not extinguish straight, and probably
are felspathic microliths. These are set in a glass of a
light brown tint. Fig. IV, shows the arrangement of
felspars, microliths, and glass.

In the scoriaceous Basaltic Rock, augites and olivines
are clearly visible to the naked eye. The augites are
gimilar to those above mentioned, but the olivines are
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much better developed than usual, and exhibit good
erystalline outlines, high refraction, straight extinction,
and an irregular cleavage transverse to their length, and
somewhat similar to that exhibited by the Fayalites
in the Sandy Bay Basalt. Fig. 1I. diagrammatically
represents a section of this rock. The olivines are only
slightly decomposed.  Magnetite sometimes forms
peculiar skeletons (perhaps decomposition products of
the olivine), one of which is represented in Fig. IIT.
The section of this rock is too thick to admit of an
accurate determination of glass in the base.

Of the Sedimentary Rocks we have a single represen-
tative, in the form of a sandstone, fine-grained, and com-
posed of angular fragments of felspars.

Amongst the altered rocks there is one specimen of a
grey schistose rock which, under the microscope, in
transmitted light, shows a confused mass of transparent
flakes (perhaps sericite), with here and there large spots,
proba.blE;' occupying the place of former crystals.
Analysis shows this rock to comsist chiefly of SiO,,
Fey Oy (or Fe O), and Al, O, with traces of Ca O, and
a high 1gnition loss of 545 per cent. This would point to
a rock from which K, O, Na, O, Mg O, and Ca O had
been leached out, and secondary hydrous compounds
formed. This analysis agrees with those given by
Rosenbusch (Elemente der Gesteinlehre, p. 497), and
points to a rock of continental origin, and along with the
Biotite Mica Schist of Professor David's collection,
gives strong circumstantial evidence as to the existence,
at some time, of an Antarctic Continent.

The remaining specimen is of a brown-red colour, and
slightly scoriaceous, and, most probably, is a decom-
position product of some scoriaceous basalt,

The authors, in conclusion, wish to thank Mr. Morton
for the kind loan of the above specimens ; and also Me.
W. H. Twelvetrees, for some kindly hints.
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A FURTHER NOTE ON OBSIDIAN
BUTTONS.

By T. Streeuens, Esq., M.A., F.G.S.

—————

THE occurrence in Tasmania of these singular spheroids
of jet black obsidian, popularly known as “buttons,” was
brought under the notice of the Royal Society in 1897,
by Messrs. Twelvetrees and Petterd,” who gave a very
full description of the specimens which had come under
their observation, and discussed the various theories
which have been put forward to account for their origin
and distribution. In the same year I contributed a few
supplementary remarks on the subjectt with special
reference to the earliest records of the discovery of these
“buttons” in Australia and Tasmania. In 1898, during
a journey from Texas, U.S.A., to San Francisco, I had
noted the presence of obsidian in lava-flows of Northern
Mexico, and had seen some extensive tracts of com-
paratively recent voleanic rock in Southern California,
which suggested the possibility of our obtaining from
that source further evidence respecting these singular
voleanic products. Shortly after my return to Tasmania,
I sent copies of the abovementioned papers to Dr. Joseph
LeConte, the well known Professor of Geology in the
University of California, in the hope that his intimate
knowledge of the geological conditions of the United
States might enable him to throw fresh light on this very
obscure subject.

The occurrence of obsidian in the peculiar form under
consideration does not appear to have been noted in
California, but Professor LieConte kindly replied to my

* On the occurrence of obsidian “buttons” in Tasmania, by W, H.
Twelvetrees, F.G.S., and W. F. Petterd, C.M.Z.8. Proc. Royal
Society of Tasmania, 1807, p. 39.

t Remarks on obsidian “ buttons,” by T. Stephens, M.A., FGR. Pro.
Roy. Soc. of Tasmania, 1897, p. 54.
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inquiries, saying that he had consulted Dr. A. C. Law-
son, Associate Professor of Geology and Mineralogy,
and that their joint suggestion was, that the button-shaped
forms described and figured in the paper of Messrs.
Twelvetrees and Petterd might possibly be due to the
formation of spherulites in a lava with obscure flow-
structure, this structure being brought out by weathering ;
but this suggestion appeared to have been offered with
some hesitation in the absence of any opportunity of
examination of specimens. The next thing to be done
was to attempt to supply specimens for personal examina-
tion, and an application to the Trustees of the Tasmanian
Museum resulted in my being enabled to forward to
San Francisco three obsidian buttons from a collection
made many years ago near (Glenelg, in Victoria, and
presented to the Museum.

By the last mail from America I received a second
letter from Professor LeConte, in which he says that,
after careful examination of the specimens, he gives up
the theory of their possible concretionary origin. His
letter continues as follows :—

“T cannot think they have uny relation to voleanie bombs : their
meteoric origin seems to me out of the question. Professor Lawson
throws out the following suggestion :—* May they not be the result
of the bursting of bubbles on the surface of some liquid stiffly-
viscous lava, ready to solidify ? The bursting of such a bubble
would probably leave a mound-like centre surrounded by an
elevated ring-like margin, sharply elevated at first, but quickly
becoming more rounded by gravity and by cohesive shrinkage,
before setting completely. Thus might arise the appearance of the
flat side. Subsequently the little ring and mound separate from the
lava-mass by eonchoidal fracture, forming the bemispherical side.
The fracture is supposed to be determined by inequality of surface
tension produced by the bursting of the bubble.

“You see it is a mere suggestion, but I can think of nothing better
to offer.  Asto their mode of occurrence, it is easy to see that their
form would favour wide distribution by mechanical means, and their
singularity, by human agency.

“ Many thanks for these valuable additions to our Museum.”

The suggestion thus offered by Professor LeConte
claims attention as being the nearest approach to a satis-
factory solution of a difficult problem that has yet been
put forward. It is necessarily conjectural, for the exact
conditions attending the bursting of bubbles of interstitial
steam or gas near the surface of a rapidly cooling glassy
volcanic magma have never been witnessed by any human
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eye. The ellipsoidal shape, which is not uncommon
in Australian specimens of the buttons, is inconsistent
with the theory of a long rotatory flight through the air,
for any such volcanic ejectamenta must have cooled too
quickly to allow of any change of form on reaching the
ground. A similar elongation of originally spheroidal
cavities in vesicular basaltic lavas is a familiar instance
in this connection.

The general probabilities seem to be in favour of the
origin of the obsidian in or near the country in which
the “ buttons” are found, even if voleanie rocks of the
necessary acidic type are not now in evidence : that they
have been largely distributed by human agency cannot
be doubted. Their reported occurrence in drift gravels
ip certain localities is still a mystery for the elucidation
of which no satisfactory explanation has yet been offered.




THE GLACIAL BEDS OF LITTLE PEPPER-
MINT BAY, TASMANIA.

A Paper read before the Royal Society of Tasmania by Professos
E. G. HoGa, M.A,

—_————

Lirrue Peppermint Bay is a small arm of the sea om
the western side of 1)'Entrecasteaux Channel, about 27
miles south of Hobart. The nearest point at which the
Channel steamers call is Woodbridge, or Peppermint Bay,
about half a wmile south of the beds described in this
paper.

The prevailing beds in the locality belong to the Permo--
Carboniferous series, and have, over a large area, a fairly
uniform dip to the 5.E., at about an angle of 30°. They
are intruded into by two distinet types of igneous roeks,
viz., the Oyster Cove porphyries and the diabase green-
stone, and, near the contacts, are disturbed to a considerable
extent.

The glacial beds are exposed on the beach at the
western part of Little Peppermint Bay, along the new
and old roads from Woodbridge to Kmmston, where they
cross the Little Peppermint Bay Creek, and wmay be
traced along the course of the ¢reek for over half a mile.
The greatest height at which they are found above the
sea-level is about 200 feet. This occurs at the most
westerly point at which they can be traced. The rock in
the neighbourhood at this spot is the felspar porphyry, but
no contact could here be found to determine the relations
of the glacial and the igneous rocks.

The glacial beds are composed of an extremely tenacious
fine-grained matrix, in which are embedded boulders,
generally of small size, for the most part rounded, and
frequently striated. Photographs of some of the striated
stones are appended to this paper. No boulders to which
the term massive cculd be applied were found ; in faet, no-
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boulder was seen which was more than one foot in its
longest dimension. The colour of the rock varied in
places, but, except on the sea-beach, the prevailing tint was -
grey, with patches of purple-coloured clay in places. The
clay, except for its greater tenacity, has many points in
comwmon with the glacial beds of Coimaidai, near Bacchus
Marsh, :

Among the included boulders are black, grey, and white
guartzite, chert, coarse-grained granite, sandstone, slate
(unfossiliferous), white and rose quartz, mica-schist,
micaceous sandstone,  quartz-porphyry, quartz-felspar-
porphyry, and quartz-felspar-hornblende-porphyry. A
large uumber of microscope slides were prepared from the
igneous rocks for the purpose of comparison with the Port
Cyguet and Oyster Cove igneous rocks—a very necessary
point to determine if, as it would appear, certain of the
Port Cygnet rocks are contemporaneous with the marine
beds of Port Cygnet. However, a comparison of the slides
of rocks taken from the glacial beds, and of over 100
slides taken from the Port Cygnet and Oyster Cove
igneous rocks, appears to lead to the conclusion that the
igneous rocks found as boulders in the glacial beds do not
belong to the Port Cygnet and Oyster Cove series, and
that we must look elsewhere for the origin of these rocks.
From the grauite specimens no conclusion can be drawn.
It is worth mentioning that, so far as the author is aware,
the nearest granite in situ is at the Hippolyte Rocks, south
of Maria Island, on the east coast of Tasmania.

Among the included blocks was a piece of hard, dark-
blue limestone, containing a tossil, which Mr. R. M. John-
ston, F.L.S., has kindly identified for me as a form of
Tellinomaya, probably of Upper Silurian age. The fossil
is not in a state to admit of specific determination.

Where exposed on the beach in Little Peppermint Bay
the glacial beds are pierced by three well-marked parallel
dykes and an irregular dyke, all bearing 5. 30° E. The
dyke material is much weathered, but on the whole it
appears probable that the dyke belongs to the Oyster
Cove porphyry series,

The occurrence of glacial beds at the horizon of the
Permo-Carboniferous series exposed at Little Peppermint
Bay is of the greatest interest. The glacial conglomerates
exposed at the north end of Maria Island lie nearly, if not

XXI1]
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quite, at the base of the Permo-Carboniferous series. The
Little Peppermint Bay beds lie almost certainly on a much
higher horizon. Further examination may tend to show
that in S.E. Taswania the glacial beds are related to each
other in a manner somewhat similar to that of the glacial
beds at Lockinvar and Branxton, New South Wales, as
described by Professor David, F.R.S. (Proc. Roy. Soc.
N.8. Wales, 1899, p. 154).

e



ON A METEORITE FROM THE CASTRAY
RIVER,

By W. . PrrTERD.
e —

THERE is invariably considerable interest attached to
the discovery and identification of meteoric substances.
I therefore assume that a few remarks respecting the
recent acquisition of a small but veritable meteroic
stone, fully authenticated as having been unearthed in
this State, may be of interest. The specimen in question
makes the second® which has been discovered in this
Island, and brings the total number recorded up to date
as having been obtained in Australasia, to about 33
examplest. These vary in weight from 3 to 4 tons to
that now described, which is the smallest hitherto
obtained. It is beyond reasonable doubt that many have
been, and are, overlooked, as to the average observer
they are remarkably unattractive, and it is usually only
when they fall into the hands of the mineralogist that
their true nature is revealed. Specimens of over 250
independent oceurrences in various parts of the world
are preserved, often with detailed records (wide Dana’s
System of Mineralogy, 1898).

As is well-known to those interested, it has been found
convenient to class these objects into three divisiong,
although they pass more or less gradually into each
other, viz. :—

1. Siderites, or meteoric iron proper (consisting
chiefly of nickeliferous iron, and enclosing
schreibersite, troilite, graphite, &e.)

2. Siderolites (consisting chiefly of nickeliferous
iron and silicates, both in large proportion.)

* The minerals of Tasmania, 1896, p. 53.
t Records of Anstralian Muoseum, 1897-8-9,
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3. Aérolites, or meteoric stones, (consisting generally
of one or more silicates, interspersed with
isolated particles of nickeliferous iron, troilite,

&e.).*

It is estimated that about one-third of the known
clements have been detected in the various forms of
meteoric substances, many in their free state, but by far
the greater number as homogeneous mineral species in
the condition of alloys, oxides, sulphides, silicates, phos-
phides, and hydrocarbons.f Of the somewhat large
number of compounds which have been recognised and
deseribed, about 12 species are unrepresented among the
terrestrial minerals.

Of the meteorites :recorded from Australia, 22 are
classed as belonging to the first, or siderite section, seven
to that termed siderolites, and one doubtfully belonging
to the aérolites,

That already recorded from this State, as well as the
one now described, belong to the siderite or nickeliferous-
iron section.

A noted peculiarity of the metallic ingredients in thin
section is the development of the “ Widmanstatten”
markings on a polished surface being exposed to the
action of acids or bromine, owing to the inequality of
action on the various alloys of nickel and iron,

Details of Specimen,
Castray Meteorite—
Type : Siderite,
Weight : 51 grs.
Size: Length, 18 millimetres ; greatest breadth,
10 millimetres.
Locality : Castray River, North-West Tas-
mania.

The specimen is dark, almost black, with the charac-
teristic smooth, almost graphitic, surface glimmer
common to this class of meteoric substances. In shape

* Introduction to the Study of Meteorites. (British Museum, 1896.)

TThe discovery of undoubted diamonds in the numerous masses of
meteoric iron found in the Canyon Diable, America, was announced in the
American Journal of Secience, July, 1891,
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it is elongably quadrate, tapering, and abruptly angu-
lated at one end ; it is longitudinally furrowed, and has
several irregular pittings or diminutive ** thumb-marks ”
on the respective surfaces. 1t is strongly magnetic. It
was originally obtained, with two others of like size and
character, by a miner, in 1899, when ground-sluicing the
auriferous drift on the banks of the Castray River, and
afterwards, direct from the discoverer, came iuto the
possession of Mr. T. Birkett, a well-known mine manager,
by whom it was presented.to the mineral collection of
the writer.

I have to thank Mr. W. H. Twelvetrees, Giovernment
Greologist, for illustrating this interesting object.




DESCRIPTION AND ANALYSIS OF A NEW
SPECIES OF MINERAL, PETTERDITE,
A NEW OXYCHLORIDE OF LEAD.

By W. H. TwrLVRETREES.
—._..‘._ii

Turs apparently absolutely new chemical combination
occurs in attached crystal groups in a quartz gangue
containing disseminated pyrites, in the form of somewhat
thin hexagonal plates, which are usually winute in size
(about 5 millemetres in diameter), but oceasionally reach
9 mm. dia., and, still more rarely, a larger size.

Macles are not rare, irregularly attached and implanted
on each other, and on the matrix.

Fracture :—Rather irregular, brittle and dull,

Colour :—W hite, passing to pale grey on the
surface.

Streak :—W hite.

Laustre :—Dull, inclined to rough, waxy, opaque,
shining on the edges of the crystals.

Hardness :—15 to 2.

Gravity : —7°16, determined by Mr. W. F. Ward,
Government Analyst.

Before blowpipe :— On coal OF. forms white to
yellow mass. RI\. a bead of
metallic lead is easily produced
without fluxes,

Heated in forceps, strongly decrepitates.

Flame :—With OCu distinetly azure blue. In
powder with H, SO, dull greenish
blue.

In cold HN O, dissolves quietly and very slowly ;
in hot acid dissolves slowly, giving
with  AgqNO, a thick, curdy
precipitate.

The powder heated before blowpipe gives slight
odour of As,0;.
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Analysis, kindly wmade by Mr. O. E. White, of
Hobart :—

PO = 7404
As,0, = 260
P,0; = 210
Sh,05 = 50
Cl = 20-

Locality.—In the superficial workings of the Britannia
Mine, Zeehan.

It is evidently rare, and, so far as known, confined to
the locality mentioned. One remarkably fine specimen
contains about 200 perfectly formed implanted crystals.
The accompanying illustration fairly represents this
specimen. It is an attractive mineral when in large
groups, as shown, and is easily distinguishable from the
more abundant sulphate and carbonate of lead. It is
occasionally associated with fine groups of campylite.

JOHN VAIL,
GOVEBRNMENT PRINTER, TASMANIA.
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